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TEXT-BOOKS OF PSYCHOLOGY 
Tke Human Mind a Text-book of Psychology By 
James Sully, M A , LL D Two Vols (London 
Longmans, 1892) 

Hand-book of Psychology Feeling and Will 11 y James 
Mark Baldwin, MA, PhD (London Macmillan, 
1891 ) 

Text-book of Psychology By William James (London 

Macmillan, 1892 ) 

N his treatise on the “ Human Mind," Mr Sully has 
not attempted to supplant, but rather to supplement, 
his own admirable “ Outlines of Psychology M The 
method in the two works is the same, and the arrange¬ 
ment of the subject matter, though it differs slightly in 
some details, is, on the whole, essentially and in prin¬ 
ciple similar A chapter has been added on the physical 
basis of mental life, dealing briefly with the nervous 
system and wfth neuro psychical correlations But the 
author wisely refers his readers to text-books of physio- 
logy or to manuals of physiological psychology for a full 
treatment of these matters He also gives an adequate 
account of the recent experimental researches on the 
nature and conditions of some of the simpler responsive 
activities, but is not blind to the difficulties and uncer¬ 
tainties of this so-called experimental psychology 
It Is well known that Mr Sully lays gTeat stress on the 
genetic method in psychology 

“ It 19 evident,” he says, “ that we require a knowledge 
of these psychical elements [reached by analysis] and of 
the laws of their combination in order to account for the 
complex products of the mature human consciousness 
Now, the perfect account of a thing means the history 
of that thing from its first crude to its completed form 
When the psychologist has succeeded by analysis, aided 
by objective observation and hypothesis, in obtaining 
the requisite data, be proceeds to reconstruct the course 
of psychical development ” ¥ • 

From the standpoint of biology and evolution, this 
genetic aspect of psychology is of especial imports bee, 
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and we cannot be too grateful to Mr bully for his able, 
clear-headed, and, on the whole, cautious presentation of 
this view of the matter But it is one which, as Mr 
Sully himself well knows, is of peculiar difficulty Few 
of us remember anything of the genesis of our modes of 
psychological procedure in the early days of our life f and 
when we do remember scraps here and there, we are only 
too apt to interpret them in terms of our adult procedure, 
with which we are so much more*familiar It is, more¬ 
over, well nigh impossible for the psychologist to realize 
the nature of the psychical processes of the child, so that 
infant psychology is a field wherein we may suppose much 
and can prove little Mr Sully again and again appeals 
to the supposititious child 

1 The child, for example," he says, “begins to note 
that some varieties of living things, eg flies or birds, 
die He then compares these results, and, extracting 
the common relation, finds his way to the more compre¬ 
hensive generalization, ' All animals die 1 Later on he 
compares this result with what he has observed of flower¬ 
ing and other plants, and so reaches the jet higher and 
more abstract geneialization, ‘AH living things die’” 

Of course there may be a child here and there who 
proceeds, or, in the absence of all instruction in the 
matter, might proceed, thus But children and unedu¬ 
cated persons very rarely reach a general and universal 
concept, properly so called The child notes that its 
pets and other animals die or are killed this begets a 
stronger and stronger expectation that other animals will 
likewise die or be killed some day , and the expectation 
may rise to practical certainty without anything like a 
universal concept taking even vague and indefinite shape 
in the mind We therefore question the statement that 
11 by induction the child reaches a large number of 
general or universal judgments,” though it is unqueition 
able that he may have a large number of expectations 
which the logician may cast in universal form He may 
even state them in universal form hupself, and say, 
“Animals die,” “Apples have pips,” the language he 
uses being here, as in so many casei, in advance of his 
( conceptions. 

In the discussion of the development of the moral 
sentiment, the distinctively moral feeling is perhaps 
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hardly differentiated with sufficient care from the merely 
prudential The prudential does not pus up into the 
moral on the same line of development , but the pru¬ 
dential and the moral are separate and sometimes wide]/ 
divergent lines of development. It is sometimes said 
that the prudential is self-centred while the moral is 
social But is not what is socially right different from 
what is socially prudent? Or, in other words! is not 
morality something other than social prudence? Remorse 
for wrong has a different psychological quality from regret 
for errorf no matter what the social implications of the 
error may be Mr Sully does not seem to have sufficiently 
brought out this distinction in his account of the genesis 
of the moral sense 

But though there may be room for some difference of 
opinion as to the exact course of genetic development by 
which our more complex and more highly evolved psycho¬ 
logical states have been reached^ there can be no question 
that Mr Sully's painstaking and thoughtful discussion of 
their possible or probable mode of evolution is and will 
Jong remain of real and sterling value No living writer 
has paid more attention to this important aspect of 
psychology 

There is one more point on which we may comment 
before we pass on to Prof Baldwin's work It is the 
doctrine of residual fusion 

11 The simplest form of assimilation," we read, “ is to 
be found in that process by which a present sensation (or 
sensation complex) is re-apprehended or c recognized' as 
something familiar What takes place here is the 

calling up by a present sensation of the trace or residuum 
of a past sensation (or sensations), which trace merges in 
or coalesces with the new sensation, being discernible 
only through the aspect of familiarity which it imparts to 
the sensation , We have to conceive of the nervous 
process somewhat after this manner A gi/en central 
element or cluster of elements is re-excited to a functional 
activity similar to that of a previous excitation The 
residuum of this previous activity or surviving 1 physio¬ 
logical disposition ’ somehow combines with and modifies 
the new activity ; which blending of nervous processes 
has for its psychical correlative the peculiar mode of con¬ 
sciousness known as recognition, sense of familiarity, or 
identification Here, however,ourphysiologicaj psychology 
seems to be more than usually conjectural 11 

And again— 

“ In recognition the percept and the image are fused, 
the presence of the latter being indicated merely in the 
peculiar appearance of familiarity which the percept 
assumes " 

This so-called “ fusion" of the percept and the image 
seems to us an awkward figure by which to describe the 
facts The sequence of states of consciousness in the 
case of (a) practical or perceptual, and ( b ) reflective or con* 
^eptual recognition, seems to be briefly as follows Sup¬ 
pose I recognize a man, A, as one whom I have met 
before, say at a dinner party Then I have first a percept 

A 

, where A u the individual in question in the 

g n x y 

focus of consciousness, and^ n sy the “ fringo " generated 
by his present surroundings, more or Jess out of focus 
This percept is immediately followed by the image 

jd 

s' r t b f v ^ lcre ^ appears amid different surroundings 
This constitutes practical or perceptual recognition In 
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reflective or conceptual recognition there follows an act 
of introspection (or retrospection), whereby the common 
centra] element in the two states of consciousness is 
explicitly identified There is no fusion in either case, 
except in so far as sequent states of consciousness have 
a central or focal element which 11 identifiable If we 
simply recognize A as someone we have met somewhere, 
we do not remember where, there is associated with the 
focal image, A, an mdeflmte fringe of pastness serving to 
differentiate it from the percept with its fringe of present 
surroundings , and if, on the other hand, we recognize A 
as a quite familiar person whom we have seen again and 
again amid all sorts of surroundings, there is a fringe 
which we can only describe as involving both pastness 
and frequency In the case of the animal or the child, 
recognition presumably does not pass beyond the practical 
stage—that is to say, a percept A with this fringe is 
followed by an image A with that fringe Reflective re¬ 
cognition, involving retrospection and a comparison of 
the two images (A with this fringe and A with that fringe) 
and the identification of the element common to both, is 
a product of conceptual processes of later genesis 

In conclusion, it is sufficient to say that by his treatise 
on the human mind Mr Sully fully sustains his reputation 
as a psychologist 

In his volume on “ Feeling and Will," Prof Baldwin 
has completed the survey of the mind begun in his 
11 Senses and Intellect " 

The first three chapters contain an adequate physio¬ 
logical introduction There is, however, one statement 
which seems to us awkward if not misleading After 
briefly noting the views that have been suggested as to 
the relation of consciousness to the so-called nervous 
conditions, Prof Baldwin says — 

11 It has become appaient that nervous activity, con¬ 
sidered by itself alone, does not bring us into the range 
of psychological science However we may decide the 
inquiry as to wheLher such activity is ever entirely free 
from consciousness, it is yet true that it may be quite 
outside of what is called the Individual’s consciousness 
In other words, the greater part of our ordinary 
nervous reactions are not above the threshold of our 
conscious lives So we reach a distinction between sen¬ 
tience as a nervous property and sentience as a conscious 
phenomenon, between wntictice andsenstbtltiy Sensibility 
is synonymous with the usual consciousness of the indi¬ 
vidual's experience, and sentience 10 the nervous function 
which may or may not be accompanied by consciousness 
or inner aspect in general The transition from 

simple sentience to the full consciousness is through a 
stage of subconscious modification " 

With no desire to be hypercritical, this does not seem 
to us altogether satisfactory Sentience is spoken of as 
u the ntrvousfunction which may or may not be accom¬ 
panied by consciousness ” The words we have italicised 
seem to imply that sentience belongs to the physical, 
not the psychical order of existence If so, the “ transi¬ 
tion from simple sentience to full consciousness ,J 15 a 
transition from the physical to the psychical order, and 
consciousness becomes a mode of energy We do not 
think that this i| the author’s meaning, but in that case 
it would be well so to define sentience as to cl«ar]y show 
that though it may not rise to the level of consciousness, 
it is none the less of the conscious or psychical order. 
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When wq leave the physiological and enter the psychical 
field, appeal is constantly made to the “ principle of 
apperception ,J or " selective synthesis " But does not 
the author go somewhat beyond what is justified by our 
very imperfect knowledge of the facts of cerebral physio¬ 
logy when he asserts that “after we enter consciousness, 
we find a principle of apperception to which there is no 
analogy in physiological integration”? Elsewhere he 
says “Now, as a fact, the great principle of mental 
organization, selective synthesis, finds no apparent 
counterpart in physics” In direct opposition to this 
view, we venture to contend that nothing is more re¬ 
markable than the parallelism (if it be no more) of selec¬ 
tive synthesis in the physical and the psychical spheres 
In the physical world this is best seen in the formation of 
chemical compounds and their segregation in crystalline 
form In the psychical world it is seen in the 90 -called prin¬ 
ciple of apperception This is, however,only the expression 
in the conceptual sphere of a principle which, stripped of 
all metaphysical implications, must be extended to the 
whole range of psychical life, as a general law of psycho¬ 
genesis In the organic world (at any rate the animal 
world) the two principles (if two they be) meet And if, 
notwithstanding the splendid work done in bionomics, 
through the application of “natunl selection” to the 
elucidation of the problem, we have not yet reached a 
scientific expression of selective synthesis in organic life 
and growth, this u no proof that there is no such selective 
synthesis 

In accordance with the general principles he adopts, 
Prof Baldwin divides feeling into the two great classes 
of (1) sensuous feeling, and (2) ideal feeling Sensuous 
feeling relates to the bodily functions “Sensuous 
plea^ure J ,, says the author, ' may be defined as the con¬ 
scious effect of that which makes for the continuance of 
the bodily life or its advancement, and sensuous pain, 
the conscious effect of that which makes for the decline 
of the bodily life or its limitation" Ideal feelings, on 
the other hand, are the modifications of sensibility which 
accompany the exercise of the apperceptive function 
Ideal pleasure may be defined as "the conscious eflect of 
that which make9 for the continuance of the apperceptive 
life or its advancement , and ideal pain, the conscious 
effect of that which makes for the decline of the apper¬ 
ceptive life or its limitation ” But though sensuous feel¬ 
ing can have no reference to the conceptual or apper¬ 
ceptive life, Ideal feeling has reference (however much we 
affect to despise or ignore the mere body) to physical as 
well as intellectual well-being Hence Prof Baldwin 
concludes " that ideal tone (pleasure or pain) refers to 
personal well-being as a whole " 

We must pass Over without comment an important 
and interesting discussion of 11 reality and belief,” which 
is worthy of careful consideration, and may proceed to 
note the somewhAt unusual sense in which the author 
uses the word " ideals ” 

" Ideals,” he aayi, “are not mental constructions at 
all if once constructed they would no longer be ideals 
which only means that whit we call Ideals are emotional 
In their nature, expressing the drift or feluoutcome of the 
constructive process, not ady actual attainment of it. If 
my ideal man. for example, were an intellectual construc¬ 
tion, I would be able to describe him. . Ideals, there- 

NO. II75, V0L - 46 ] * 


fore, are the forms which ue feel our conceptions would 
take if we were able to realize in them a satisfying degree 
of unity, harmony, significance, and universality >f 

This seems to us somewhat strained It is a descrip¬ 
tion of theoretically ideal ideals which have been emptied 
of all practical value There are assuredly practical 
ideals which, though unattainable, can be definitely real¬ 
ized as intellectual constructions permeated with emo¬ 
tional tone And it is these ^practical ideals which are 
influential on conduct 

The distinction between subjective and objective ends 
in ethics is carefully drawn Subjective ends are the 
felt and more or less definitely realized motives of the 
voluntary process They alone have psychological value 
as theMmmedirite determinants of conduct Objective 
ends arc a matter of cognition 

“ Even though it were granted that all voluntary action 
arose and survived by exclusive reference to pleasure or 
to self-raalization, yet it would be .1 patent fallacy to say 
that the only # voluntary end is either of them that con¬ 
sciousness lias all along been versed in our binlng> or our 
spci ulative ethics, and has aimed to fulfil the (me or the 
other Consciousness has no inkling of the fiiji’rifus of 
Aristotle, or the icnnatu r of Spinoza, or the Iricb of 
Wundt and Schneider, of the ‘strife [jv<] for existence ’ 
of Spencer, the theoietic 'reverence for law’ of Kant, 
the self-realization 1 of Green, or the dialectical ‘ be¬ 
coming 1 of Hegel Let us discover these tilings if we 
may, but do not let us sa> that a man is not moral unless 
lie h.15 a realizing sense of them ” 

We have left ourselves no space to deal with Prof 
Baldwin’s discussion of the phenomena of the will We 
do not by any means agree with all that he says thereon, 
but it 19 worthy of careful consideration 

Prof James's “Text-book of psychology ” 15 a re¬ 
arranged abridgment of his larger 11 Principles," with the 
addition of some description of the senses and sense- 
organs We have so recently (NaTUkf, vol xlm p 506) 
expressed our opinion of the value of the larger work, 
that we can, without injustice to Prof James, afford to be 
brief in our notice of this abridgment, merely selecting 
the chapter on “Instinct” on which to offer a few 
comments 

Every organism comes into the world with an innate 
capacity to perform, more or less definitely, certain 
activities under the appropriate environing circumstances 
Of these activities, a certain number which are (1) com¬ 
plex in character, and (2) per r ormed (n) in a definite way, 
( b ) without foresight of the end to be attained, (<r) with no 
previous education in the performance, and (d) uniformly 
by all normal individuals of the species concerned, are 
now by pretty common consent described as instinctive 
Clearly such instinctive actions are the outcome of the 
innate capacity of the animal which performs them , but 
they are a peculiar and special manifestation of this innate 
capacity they have definite and clearly assignable 
characteristics Now no one can question that man 
comes into the world with a relatively enormous store of 
innate capacity, and that he has innate tendencies to 
perform half a hundred particular activities And yet he 
has but few instincts. He leads a life of hesitation and 
choice, an intelligent life To say with Prof James that 
this is “ not because he has no instincts—rather because 
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he has so miny th*it they block each other's path 11 is 
practically to abandon the position which has been pain¬ 
fully and slowly gained by those who have thought and 
written on instinct Instinct is a definite and special 
manifestation of innate tendency here the innate ten¬ 
dency is not manifested in this definite and special way, 
but is thwarted To call both manifestation and non- 
manifestation alike instinct is, in our view, a retrograde 
step, which we regret that ^ psychologist of Prof James’s 
insight and influence should have taken 

We cannot, however, leave the book with a note of 
dissent, for we find far more in this Lext-book to agree 
with than to dissent from Whether we agree or dissent, 
we always find Prof James full of stimulating thought , 
and we advise all who are interested in psychology to 
read at least the chapters on “ Habit,” 11 \ he Stream of 
Consciousness,” and u The Self,” if they read no more. 
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Dynamics of Rotation on Elementary Introduition to 
Rigid Dynamics By A M Worthington Pp 155 
{London Longmans, Green, and Co , 1892 ) 

•Spinning Tops By John Perry Pp 136 (London 
Society for Promoting Christian Knowledge, 1890) 

HE persistence of spinning tops and of running 
bicycles in rearing themselves erect are common 
examples of a wide class of dynamical phenomena which 
are influenced or governed by the presence of rapidly 
rotating parts, and which have a prominent place in all 
departments of physical science, from the relations of the 
systems of the stars down to molecular actions 

In formal treatises on abstract dynamics are accus¬ 
tomed to find the properties of freely rotating systems 
relegated to an advanced part of the development of the 
subject, and expounded with all the powerful help which 
mathematical analysis can afford If we are to have a 
complete theory of the circumstances which determine 
the stability and transformations of rotational motions, 
this analytical aid is none too extensive But there is 
another mode of approaching a physical subject, which 
consists in learning from observation and properly varied 
experiment what are the phenomena that are persistent 
and stable, and then applying known dynamical principles 
to the elucidation of the properties of the motions thus 
known in fact to exist—a problem which need not in those 
simpler cases which are fundamental require any great 
amount of analytical knowledge. 

Aa an additional reason for the customary abstract 
development of dynamics, there may perhaps be counted 
the historical fact that the questions that were of para¬ 
mount importance when djnanucal principles concerning 
extended systems of bodies were being evolved, related to 
the orbital and axial motions of the heavenly bodies, and 
their reconciliation with the law of universal gravitation 
The absence of frictional xsistances, and the long dura¬ 
tion and delicacy of astronomical observations, had led to 
a minute knowledge of the motions of the solar system, 
which taxed all the resources of Clairaut, D'Alembert,* 
Laplace, and Lagrange, to verify and explain 
Man? of the dynamical principles which *re now 
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treated as elementary and fundamental were thus come 
upon in special analytical investigations relating to 
physical astronomy It was, for example, in this way 
that the principle of the conservation of angular momen 
turn for the solar system was discovered by Laplace, and 
then generalized to a system with any kind of internal 
connections which is not subject to forces from outside it 
How far a general principle of this kind, when divested 
of us analytical dress, enables us to see into the general 
causes of things is well known A striking lllustnlion is 
the aper^u of Prof James Thomson, that when once the 
trade winds have been explained as a consequence of the 
earth’s rotation, they involve of necessity the existence 
also of anti-trades or south-west winds in the temperate 
zone , for if the trades blew by themselves their friction 
against the earth would always be acting round in the 
same direction, and therefore would tend to 9 top the 
earth’s rotation, not by wholly destroying its motion, but 
by transferring its angular momentum undiminished to 
the atmosphere, where it would continually accumulate 
This simple remark thus shows that the trades blowing 
to the equator must be compensated by anti-trades blow¬ 
ing from it, and therefore also explains the existence of 
a region of high barometer between them It will also 
occur to memory how much J Purser, W Thomson, and 
specially G II Darwin, have established m the tidal 
evolution of ihe earth-moon system, by studying the 
possibilities of development that are allowed subject to 
the conservation of its angular momentum and the 
degradation of its energy 

It has been reserved for our own half century to bring 
out the wealth of general dynamical ideas that Is con¬ 
tained in the magnificent analytical presentation by 
Lagrange of the results of the application of the laws of 
motion to systems of bodies, the number of variables or 
co-ordinates being of necessity (for analytical purposes) 
restricted to the number of degrees of freedom, and every¬ 
thing turning out to be expressible in terms of one funda¬ 
mental function—the energy of the system It will be 
apparent, on looking through Prof Cayley’s Reports on 
Dynamics to the British Association, how much the pro¬ 
gress of this department of abstract dynamics was 
indebted to the necessities of astronomy. That science 
presented a problem which was in one sense quite 
definite and precise, on account of the smallness of the 
planetary masses, but which nevertheless required a 
minute explanation of the perturbations to which the 
planetary bodies are subjected owing to their mutual 
actions The methods which proved comprehensive and 
efficient for this purpose also showed themselves, when 
they were examined from a more general standpoint, to 
reveal principles of a far-reaching character, that applied 
to dynamical systems however complicated The final 
stage of analytical development was reached when the 
keen perception of Sir W. R Hamilton saw that the 
whole subject could be removed from special considera¬ 
tions of space and lime, and attached to the purely 
analytical treatment of a single varying action function , 
and thjC commentary of Jacobi showed precisely how to 
pass from this general differential analysis to the solutions 
of special dynamical questions 

At the present lime there seems to be no danger of the 
interruption of progress by too close an adherence to the 
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calculus. The fact is, that nearly all the problems of 
the numerical calculation of perturbations which were 
urgent at the beginning of the century, in order to bind 
the solar system to the scheme of universal gravitation, j 
have now been satisfactorily disposed of There is no 
longer the same need for the greatest intellectual power to 
set itself to put right some periodic or secular inequality, 
which requires all the battervof analysis that is available, j 
and often more New ground has been broken since j 
I hen, and there is the great array of the physical sciences, 
all struggling to beconfe purely dynamical, but all 
hampered in this by the fact that the dynamical machinery, 
the phenomena of matter and motion, on which they 
depend, are to a great extent concealed from direct obser¬ 
vation or exploration Under such circumstances the 
method of progress is to carefully cherish, and reduce 
into a scheme such as will appeal directly to the under¬ 
standing, all the general principles which have become 
evolved in the course of dynamical investigations relat¬ 
ing to problems of which the data are thoroughly known, 
and to use them as a key for the dynamical interpreta¬ 
tion of more recondite phenomena by the aid of analogies 
and the numerical verification of their results The mode 
of progress has thus veered from the analytical to the 
synthetical, from the powerful inverse analysis of 
Laplace pnd Lagrange to methods more akm to those 
which were worked by Newton. 

It may be stated as a general rule that the relations 
most directly intelligible and most flexible in this kind of 
application are properties of constancy, or of maximum 
and minimum, such as belong in fact to the more obvious 
features of the continuous growth of pure quantity 1 he 
conservation of energy, of linear momentum, of angular 
momentum, the minimum energy criterion of equilibrium, 
of steady motion, the maximum and minimum energy 
criteria which determine the motion following the appli¬ 
cation of impulses specified either by their acLual amounts 
or by the velocities they produce at their points of ipph- 
cation—these may all be cited in illustration The crown 
of the edifice will be Maupertuis's principle of Least 
Action, whose range of exact application, initiated for 
dynamics by Lagrange and Hamilton, is now being ex¬ 
tended into all departments of ph) sics, thus working out 
an answer to the question—To what extent can the sue- 
cession of phenomena m inanimate Nature from instant 
to instant be treated as governed by a principle analogous 
to that of minimum expenditure of effort in the sentient 
world ? 

The phrase from instant to instant is essential, for a 
path may—as, for example, a great circle on a sphere—^be 
the shortest between two points within a given range of 
each other, but may cease to have that property when the 
starting point and the final point are taken too far apart 
on it In a similar way, in statics, a certain region of 
stability la determined around each position of equi- ! 
librium, auch that, if the system is not disturbed beyond 
that region, it will not leave the neighbourhood , while, in 
dynamic! of a particle, such a region is more vaguely 
determined around each orbit by the nature of Lhe 
enveloping curves or surfaces of the neighbouring orbits. 

From the point of view of the direct appreciation of 
dynamical ideas, the small bodies at the head of this 
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article form a very welcome addition to the ordinary text¬ 
books The work of Prof Perry, popular lecture though 
iL be—and one feels constrained, from the confident style, 
to believe that Ins audience of operatives understood every 
word of it—leads on Lhe reader by vivid illustration into 
contact with Lhe boldesL flights of dynamical speculation 
After the ordinary effects of spin have been copiously 
illustrated, we are taken into a world in which matter has 
two kinds of inertia , and, by aid of a chain of balanced 
gyrostats, we learn that a £ord cannot ever transmit 
motion straight on without also twiddling about It is 
fortunate for those of us who have Lo follow or teach 
mechanical pursuits that this new species of mattpr is not 
often heard of, and is only called up in relation to such 
unnotyceable, and practically insignificant, phenomena as 
| rotation of the plane of vibraLion of light waves The 
relations of ordinary nu^s to gravitation, and such like 
are sometimes intricate enough things to discuss , the 
introduction of a second kind of mass, and that of a 
vector character, might lead to despair 

The greaf pioneer in this field of work, of eliciting the 
concealed dynamical mechanism of tangible phenomena, 
is, of course, Lord Kelvin, by whom nearly all our 
knowledge on the subject his been originated, at any 
rate in its present exact form Prof Perry's book is all 
the more welcome and suggestive, in that it claims to be 
chiclly a connected account of what he has learned at 
fird hand from the leaching of Lord Kelvin , an account 
which has possibly not been published before by anyone, 
at least in a consecutive form 

Prof Worthington, after an elementary quantitative 
introduction Lo dynamical principles, has gone over the 
pai t of dynamics of rotation which relates to a single 
spinning solid, in the manner of a text-book with numeri¬ 
cal illustrations „ and there is no doubt that a mastery of 
his explanations would be a \ery valuable part of the 
outfit of a student of physics I L 

7 Hi: MA MM A LI A OF BRITISH INDIA 
The Fauna of British India , including Ceylon and 
Burma Published under the authority of the Secre¬ 
tary of Slate for India in Council Mammalia Part II 
13 y W J BhnforJ, F RS (London Taylor and 

Francis, 1891 ) 

N our issue of September 27, 1888, we had Lhe pleasure 
of bringing before the notice of our readers the first 
part of Mr, Hlanford’s valuable monograph on the 
Mammals of British India The second part, completing 
this important work, has lately been published, The 
delay, as is explained in the preface, has been caused by 
the necessity Mr Blanford has been under of spending 
much time in editing the five volumes of the same senes 
that have appeared since the first part of the present* 
work was issued. His labours in this respect have been 
increased by two unfortunate and unforeseen circum¬ 
stances—the lamented death of Mr Francis Day, and the 
expiration of the leave of Mr. E W Oates, in both cases 
before the termination of the portions of the work, on 
fishes and birds respectively, upon which they were en¬ 
gaged, and the completion of which has thus fallen upon 
Mr, Blanford himself. 
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In the preface of the present part, the origin ol the 
series to which it belongs is thus relate 1 — 

“The need for new and revised descriptive works had, 
for some years before i88i,been felt and discussed amongst 
naturalists in India, but the attention of the Government 
was, I believe.firet called to the matter by a memorial dated 
September 15 of that year, prepared by Mr P I- ScUter, 
the well-known Secretary of the Zoological Society, signed 
by Mr Charles Darwin, -Sir J Hooker, Prof Huxley, 
Sir J Lubbock, Prof W. H Flower, and by Mr Sclater 
himself, and presented to the Secretary of State for India 
This memorial recommended the preparation of a senes 
of han^ books of Indian zoology, and my appointment as 
editor It is scarcely necessary to add that to the re¬ 
commendation of men so highly respected and well known 
in the world of science, the publication of ihe present 
'Fauna of British India' is greatly due, and that Mr 
Sclater is entitled to the thanks of all interested in the 
zoology of India for the important part he took in the 
transaction ” 

We arc also glad to learn from the same source Lhat 
the series of works on the fauna of British India will not 
be confined to the Vertebrata, the preparation of three 
volumes on Moths by Mr G F. Hampson having been 
commenced We trust that these will be followed by 
others dealing with those groups of which sufficient 
material is available, and for which authors may be forth¬ 
coming capable of treating them in a manner worthy to 
be placed by the side of those already issued 

The second part of the Mammalia contains the orders 
Chiroptera, Rodentia, Ungulata, Cetacea, Sirenia, and 
Edentata It is fully equal to Us predecessor in careful 
selection of Lhe material which is most likely to be useful 
and attractive to those readers for whom the work is 
chiefly intended The descriptions, geographical distri¬ 
bution, and accounts of the habits of the various species 
can be thoroughly relied upon Nomenclature is always 
a thdrny subject in zoology, and though Mr Ulanford 
is usually most careful and judicious in his work in this 
department, we cannot agree with him in substituting 
the specific name of maximus for the time-honoured and 
universally used Elrphas mduus The inconvenience of 
changing the name by which such a familiar animal is 
designated in thousands of books and museums, is so 
great that it can only be justified by some more imperious 
necessity than appears to exist in Lhe present case That 
manmvs was applied by Linnf us to both theLhen known 
■pecies, and that it is incorrect and misleading (the other 
existing, and many of the extinct, species being as large as, 
or larger than, the Indian elephant) are sufficient reasons, 
in our judgment, for leaving the name in the oblivion in 
which it has slept for nearly a century Moreover, if 
indtcus be rejected, the claims of Ulumenbach’s asiaticus 
cannot be overlooked 

The illustrations of the present part are far superior to 
those of the former one, and show a marked advance in 
the art of process-printing directly from the artists’ draw¬ 
ings, without the intervention of the wood-cutter Many 
of those by Mr P Smit,(though printed from blocks in 
the text, have all the softness and delicacy of the finest 
specimens of lithography, and add greatly to the attrac¬ 
tiveness of this valuable work. • 

W H. F , 
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OUR ROOK SHELF 

Tanganyika Eleven Years in Central Africa* By 
Edward Coode Hore, Master Manner (London 
Edward Stanford, 1892) 

Mr IIore was for eleven years a member of the Central 
African Mission established at Lake Tanganyika by the 
London Missionary Society, hia specnl task being to 
undertake all the work that could be most effectually 
accomplished by one who had the knowledge and experi¬ 
ence of a master mariner In the present book he gives 
an account of his labours The narrative contains many 
elements of interest, and will te read with pleasure by 
all who like to think of devoted courage in the service of 
great moral ideaB Mr Hore became very familiar with 
Lake Tanganyika, which he surveyed in the first instance 
onboard a native boat Afterwards the Hritish supporters 
of Lhe mission enabled him to build two vessels in which 
lie had opportunities of doing his work in a style worthy 
of its magnitude and importance Of the physical 
characteristics of the lake and lhe surrounding regions he 
gives an unpretending but sound and sometimes pic¬ 
turesque account He has also much to say about the 
natives, whose confidence and good will he seems to have 
had a rare power of winning He ha9 a verv favourable 
opinion of their capacities, and knows of no good reason 
why thev should ever be treated by Europeans otherwise 
than with kindness and patience 

BesjmncPs Guide to Photogiaphv By a bellow of the 
Chemical Society (London Perken, Son, and Rai¬ 
ment, 1892 ) 

THIS very cheap and useful little guide has now reached 
its fourth edition The reader is led through all the phases 
of manipulation that at first sight seem so bewildering, but 
which with clear explanations are soon rendered more 
simple and eventually mastered All questions relating 
to “ How to buy a Camera, and how to use it,” ma> be 
said to be here fully answered, and by followirg the 
instructions an amateur may be saved from much dis¬ 
appointment and expense The explanations throughout 
lhe book are both clear and explicit, and the omission of 
such technicalities as might confuse rather than enhghien 
a reader will be found distinctly advantageous 

Quaui's Elements of Anatomy Edited by E A Sch ifer, 
F R S , and G D Thane In Three Vols Vol 11 , 
Part 2. By Prof Thane Tenth Edition (London 
Longmans, Green, and Co lp 1892) 

It is necessary here only to record the fact that the 
publishers have issued tne second part of the second 
volume of this magnificent edition of Quam's standard 
work The editor is Prof. Thane, and the subjects 
dealt with are arthrology, myology, and angelology 
There are no fewer than 355 illustrations, many of which 
are coloured 


LETTERS TO 1HE EDITOR . 

[7 he Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of\ rejected 
manuscripts intendedfor this or any other part of Naturx 
No notice is taken of anonymous communications ] 

[The Zebra’s Stnpcs 

Almost everv writer who treats of lhe colours of animals 
refers to Gallon’s observations that in the bright starlight of an 
African night zebras are practically invisible even at a short 
distinct, but there can be no doubt that their peculiar striped 
appearance is also of great protective value in broad daylight. On 
a T«cent zebra bunt near Cradock, in which I look part, several 
members of our party commented on the difficulties of seeing 
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■ebru even at moderate distances, although there was nothing 
to hide them, the black and white Btnpet blending io completely 
that the animals assume a dull brown appearance quite in 
harmony with the general colour of the locality in which they arc 
found, and in which, for instance, R001 Rehbok {PeUa capreolata) 
is also well protected on account of its peculiar brownish coat 
A member of our party, who on another occasion gave proof that 
he is possessed of excellent eyesight, and who has frequently 
hunted in similar localities, saw a zebra which was wounded in 
one of the front legs at a distance of about 400 yards, and 
strange to say he mistook it fora big baboon la a letter which 
I received from him a few days ago, he said, “ It galloped like 
a baboon from me, and £ could only see that the colour was 
greyish-brown At about 500 yards from me it ran on to a 
little krantz, and mounting the highest rock, drew its body 
together jubL as a baboon docs when Its four feet arc all LogeLher 
on the summit of a little rock ” Ilia remark ib to the greyish- 
brown colour of the animal is the more valuable, ai I believe 
tins gentleman, Mr Wrench, ARM of Cradock, is quite 
unprejudiced In my own letter to him, which drew forth these 
remarks, I had only asked him for the distance at which he ^aw 
the zebra, and I did not ask him how it was that he mistook a 
black and white zebra for a brown baboon on a perfectly clear 
South \fricnn day My own observations also confirm Lhat Ihe 
stripes of the zebra are of protective value Riding along a 
slope I suddenly saw four zebras within loo yards above me 
They were galloping down the hill, but stopped when they caught 
sight of me As soon cls they stopped I saw their stripes pretty 
distinctly After 1 had fired and wounded one of them, they 
started again galloping down the hill round me in a semicircle 
at a distance of about 70 yards All this rime they presented a 
dull brown appearance, no stripes being visible, although I had 
my attention fixed on this point They disappeared beyond a. 
ridge, went down a little valley, and I heard afterwards that 
they ascended the next slope, which was not more than 1500 
yards away from where I stood with a native servant Yet even 
this lynx eyed native could not see Lhcm going up this slope 
They had vanished from us 

Pei haps it may interest some of your readers that zehras tire 
still fairly plentiful on Lhe rugged hills west of Cradock A 
Lroop of forty-one individuals was seen, on the very ground over 
which we hunted, a short time before we arrived Our paity 
saw eleven in two days, but I believe three were seen on two 
if not on three different occasions 1 his would reduce Lhcir 
number to eight, if not to five I hey are protected by Govern¬ 
ment, and also by the farmers themselves, but I .un afraid ilial 
in spite of that their days are numbered They arc said to be 
very destructive to wire fences, and as the lndosing of farms with 
wire fences is steadily on Lhc increase in this colony, many a 
farmer will have, though perhaps reluctantly and in dr fiance of ihe 
law, to take up his gun and clear them off his property There 

will then probably be an outcry by people who know Lhe 

difficulties of South African farming only from books written by 
travellers who hurry through South Africa in a first class railway 
carriage , but those who really know South Africa well will say 
it is a great, great pity, but it cannot be helped, unlcis Govern¬ 
ment provides speedily an abode for these and other animals 
threatened with.extinction The first step in the right direction 
would perhaps be the establishment of a Government Zoological 
Garden, but I hope others who are more competent than 1 am 
will stir the peopfe of Cape Colony up before it is too late, so 

that something more than mere game laws may be done to 

preserve them S ScHonLand, 

Albany Museum, Grahamatown* 


The Protective Device of on Annelid. 

In September lut I forwarded to Nature the deicnption of 
effectual protective device adopted by a small tuoieolaus 
Annelid which had been aent to me from Jersey , the device 
consisting in the coillng-up of the end of the tube I have 
recently been able to submit specimens to Prof W C. McIntosh, 
of St. Andrews, who has kindly identified the builder as Sabetta 
saxuava, a form which he tells me is commcl in the Channel 
Islands, and occurs also on our southern coast So far as 1 1 
can Item, this peculiar and Interesting habit of an Annelid had 
not prvviouiiy been observed, Arnold T Watson 

Sheffield, May 1892. • 
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The Qeneral Circulation of the Atmosphere. 

In that excellent lecture by Dr Pernler, delivered before the 
Scientific Club at Vienna, publiBhed by you in Nature (vol 
xlv p 593), the theory of the trade winds being occasioned by 
the ruing of the rarefied air at Lhe equator causing an upward 
current, while cold air from north and south flows in to supply 
its place, coupled with the earth's iotalion to the east, i' 
attributed to Dr Dove "Dove was the first penon 
Hut that theory will be found distinctly enunciated by Sir John 
Herschel in Ins "Treatise on Astronomy’’ (1833), where he 
attributes it to Captain Basil Fftll, "where this 13 distinctly, and, 
as far as I am aware, for the first time reasoned out ” Herschel 
was not aware that it had been distinctly reasoned out by George 
Hadley, F R S , In the thirty-ninth volume of the Philo 
sophical Transactions, a century before Basil Hall. 

m | Garrick Moore 

ntt SURf ACE-FILM Of WATER, AND ITS 
RELATION TO THE LIFE OF PJ 1 NTS AND 
ANIMALS' 

I V is necessary to the exposition of my subject that I 
ihould begin by reminding you of some well-known 
piopcrliesof the surface of water These are familj.o 
Lo every student of physics, and are set forth in mans 
elementary books lhey are well explained and illus¬ 
trated, for instance, in Prof Hoys's deservedly popular 
book on “ Soap-bubbles ” But there may be some per 
sons here who have not quite recently given their thoughts 
to this sutnect, and it will only cost us a few minutes to 
repeat a few simple experiments, which will establish 
some fundamental facts relating to the surface-film ol 
water 

The following experiments were then shown — 

(1) Mensbrugghe’s float Piovcs that the surface-film 
of water offers resistance to the passage of a solid bocn 
from beneath 

(2) Aluminium wire made to float on waLer Pro\es 
that the surface-film of water offers resistance to tin. 
passage of a solid body from above The resistance is 
pioportional to the length of the line of contact of the 
solid with*he water 

(3) Copper gauze made to float on wati_r Here, a 
number of intersecting wires are employed instead of a 
single wire, and the consequent increase in the length of 
the line of contact greatly increases the weight which can 
be supported 

(4) Frame with vertical threads, carrying a light plate 
of brass I he threads hang vertically at first, but when 
the whole is dipped into soapy water, the adhering film 
exerts a pull upon the sides of the frame, draws the 
threads into regular curves, and raises the brass plate 
When the film is broken, the threads resume their pre¬ 
vious vertical position, and the plate falls 

(5) Aluminium wire supported by vertical copper wires 
Each end of the aluminium wire forms a loop, which fits 
loosely to one of the copper wires When the apparatus 
i-» dipped into soapy water, the contraction of the film 
draws the aluminium wire upwards After pulling it 
down with a thread, the wire can be again drawn up 
This is another illustration of the tendency of the film 
to contract We use soapy water, because the film lasts 
for a considerable time, but the surface-film of pure 
water, though less viscous than that of soapy water, ft 
even more contractile We have already seen that the 
surface-film clings with considerable tenacity to any 
solid body introduced Into it, and that its hold increases 
with the length of the line of contact It is for this 
reason that fine meihes offer*so great a resistance to the 
passage of the surface-film Air can pass through the 
meshes with perfect ease , water also, if not at the sur¬ 
face, can pass through readily enough, but the surface 
film in contact with air will only pass through with 

1 Lecture livw at ihe Royal loilliuilon, March 4 , 189a, by I C Miall, 
Frofattoref Biology at th* Yorkshire College, Lead*. Soma ptasajea wwe 
omitkod la delivery, for mdi of lime 
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difficulty, and if there is water behind it, the water may 
thus be restrained from passing through the meshes 
(6) Muslin bag hung in front of the lantern Water 
poured into the bag (a large spoonful) does not flow out , 
but when the muslin beneath the water is rubbed with a 
rod, it becomes wetted, the surface-film passes to the 
outside of the bag, and the water tnckle9 through 

There are many plants which take advantage of this 
property of the surface-film of water, viz that it will 
not penetrate small spaces, in order to keep themselves , 
dry You must have observed how the hairy grasses 
repel water. The surface-film is unable to pass into the 
fine space between the hairs, and accordingly the water j 
above the surface-film is kept from contact with the leaf 
This simple artifice is often employed by plants \*hich i 
float at the surface of water Here it is important that 
they should keep drv, not only for the purpose of respira¬ 
tion, but for another reason too They commonly have 
great power of righting themselves when accidental!) 
submerged, and this self-righting property depends upon 
the fact that the under surface of each leaf is always wet, 
while the upper surface is incapable of being uetled 


a, 



b b 



I*ia ■ —Duckweed (Lrmna magnified a nin|le frond, a, tear 

of attachment to parent A nd|n extends frum a lu h across iha upper 
mirfic* of the frond, genii/ nub>iding towards b h frond, budding-out 
t«o new fro □ da c, longitudinal section from a to b (a), showing 
uactmding capillary curve* at a and 6 d, transverse section, at n^hi 
angle* to Lite last The margin* cl the frond in this Diane nr* level with 
the surface of the water N B The form of the frond* n umewhat 
variable Minor ineuualltie* occiir along the margin, but the principal 
ascending curve*, which arc al*o centra of EUiracnon, ore u a, and c 

The microscopic hairs which thickly cover the upper sur¬ 
face are sufficient to exclude the water A leaf of Pi&tia 
is now submerged, and shown as an opaque object in the . 
lantern You see by the gleaming of its surface that it is 
overspread by a continuous flat bubble of air, which looks 
like quicksilver beneath the water 1 will next invert a 
leaf of Pistia by means of a rotating lever It is now 
brought up beneath the surface of the water in an 
inverted position, and you see that, notwithstanding Us 
buoyancy, it is unable to free itself and rise to the sur¬ 
face. because of the air-bubble, which adheres both to 
\he leaf and to the disk at the end of the lever, and ties 
both together. Complete separation of the leaf from the 
disk would involve the dmndn of the air-bubble into two 
■mailer bubbles, one adhering to the leaf and the other to 
the disk. In this operation the surface-film would neces¬ 
sarily be extended directly in opposition to ua natural 
tendency to contract Several other water-plants exhibit 
the same properties as Pistia. 1 will mention two of the 
water*fefns—Salvinia and Axolla, Salvlma is found' 
floating on still water In the warmer parts of Europe, as 
well as In other quarters of the globe. The leaves are 
attached on opposite sides of a horizontal steni Long 
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hairy roots (or what look like roots, and reallf answer 
the same purpose) hang down into the water Salvinia 
has in a remarkable degree the power of rising when 
submerged, of always rising with its leaves up and its 
roots down, and of ri 9 ing with the upper surface of its 
leaves perfectly dry, It is obvious that these aualities 
are most useful to a plant which may be pressea und^r 



Hr, 9 — \aft tma natatts a, combined surface view and lechon of floating 
leaf, modified from a figure in Sachs 1 " Boiany " ihowing the air 
cavities, the submerged hair* of ihc lower Hiirface, and the groups of 
UifThairx nn the upper surface These latter idcIoui apace* into which 
water cannot enter even when the leaf n completely scib merged n, one 
group of ham from Lhe upper surface, seen from above. 

water or drenched with rain Its nutrition, like that of 
all green plants, depends largely upon substances ex¬ 
tracted from the air , and to be overspread with water, 
which disappeared only by a slow process of evaporation, 
would be disadvantageous, especially if the water were 
not absolutely clean Every leaf of Salvinia is, to begin 
with, excavaied by a double layer of air-spaces, which 
lodge so much air as to give it great buoyancy On the 



I 1 it, i — AzpIIm carohmmn* A, item with leave*, magnified a lonpi 
mdinol Hecilon through pan of ditto, highly magnified 1 he ur-cavinc* 
of the leav«i are shown, the narrow space* between (he leave*, into 
whnh water cannot eni*r, the fine hair* of lha upper surface, the sub¬ 
merged leaf-lobes, and t « vascular bundles. 

upper surface are placed at regular distances a number 
of prominences, each surmounted by a group of about 
four stiff, spreading hairs, which keep the water from 
reaching the surface of the leaf When forcibly depressed, 
the Salvinia takes down with it a layer of air, which forms 
a flat bubble over the leaf, and of course gives great 
power of self-nght1ng|for the specific gravity of the upper 



May 5, 1892] 


NA TURE 


9 


Side is grAtly reduced, while the lower side is weighted, 
as before, by the long, water logged roots Once restored 
to the surface, the bubble bursts, and the little drops into 
which it is instantly resolved roll off like drops of quick¬ 
silver Azolla, which is found in most hot countries, 
and Is often grown in hothouses, behaves in a very similar 
way. Here the leaves are far smaller, and crowded 
together upon a branching stem of minute size There 
are a few hairs upon the upper surface, and between the 
leaves are narrow clefts, connected with globular cavities, 
which occupy the centre of every leaf '1 hese cavities, 
which are olten closed, a«d never possess more than an 
outlet of extreme minuteness, are always filled with air , 
so are the clefts between the leaves No water can lodge 
on the upper surface, apparently because the surface-filin 
is stretched from the raised edge of one leaf to that uf the 
next, an^l thus buoyancy, self-righting, and repulsion of 
water are efficiently secured 

Many plants which ordinarily float on the surface of Lhe 
water (Salvinia, Azolla, Duckweed, Potamo^Uon natans y 
&c) sink on the approach of winter At this Lime it is 
very curious to see how completely they lose both their 
buoyancy and their power of repelling water I do not 
know how this change is brought about, but the rebuff is 
one of obvious advantage The leaves, or in some cases 
the entire plants, sink to the bottom, and hibernate there, 
out of the reach of frost Many perish , some are broken 
up by decay into isolated buds When spring returns, 

I lie few survivors float up, and soon cover the surface with 
leaves It would be interesting to know something of 
the mechanism by which these seasonal changes are 
effected 

One of the commonest objects in Nature, which is apt 
to escape our notice on account of its minute size, for it 
is less than one quarter of an inch in length, is the egg- 
raft of the gnat This was beautifully described 150 
years ago by Reaumur The eggs of the gnat are cigar¬ 
shaped, and 250 or 300 of them are glued together, so as 
to make a little concave float, shaped like a shallow boat 
The upper end of each egg is pointed, the lower end 
is provided with a lid, through which the larva will 
ultimately issue into the water The gnat in all stages, 
even while still in the egg, requires an ample supply of 
air It is therefore necessary that the egg-raft should 
float at the surface , it 15 also necessary that it should 
always float in the same position, so as to facilitate the 
escape of the larva 'ihjs is effectually secured by a 
provision of almost amusing simplicity Let us first 
notice how efficient it is If we take two or three of 
these tiny egg rafts, and place them in a jug of water, we 
may pour the water into a basin again and again , every 
lime the egg-rafts float instantly to the surface , and the 
moment they come to the top, they are seen to be a 9 dry 
as at firBt The fact is that the surface-film cannot pene¬ 
trate the fine spaces between the pointed ends of the eggs 
The cavity of the egg-raft is thus overspread by an air- 
bubble, which breaks the instant it comes to the top 
The larva of the gnat, when it escapes from the egg, 
floats at the surface, and it is enabled to do so in conse¬ 
quence of the properties of the surface-film When the 
larva changes to a pupa it becomes buoyant, and floats 
at the surface, except when alarmed, to enable it to 
free itself without unnecessary effort from the surface of 
Jhe water, the respiratory tubes of the pupa are furnished 
with a valvular apparatus, which can cut the connection 
with the air in a moment, and restore it at pleasure, when 
the pupa again floats to the surface 1 

Another Dipterous insect, whose larva inhabits rapid 
streams, makes an Ingenious use of the properties of the 
Mirfa£e-film This is the larva of SunulUim, of which 1 
have given some account in the lecture just quoted At 

r » 

1 Tks Urn atkd papa of ihs jplic an non fully detcnb«d in nr Driu*h 
Aatoutioa laotora qd “ Son* DUficulriu ia iha Lib of AquvJe Imecu," 
raporud Ln Natumc, toL xlir, p, 457 • 
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the time of the delivery of that lecture, I was wholly unable 
to explain how one difficulty in the life of the insect 13 
surmounted The larva cling* 10 the water-weeds found 
in brisk and lively streams lhe pupal stage is passed in 
the same situation Hut a tune conies when the fly has 
to emerge Now the fly is a delicate and minute insect, 
wuh gauzy wings How does it escape from Lhe rushing 
water into the air above, where the remainder of its life 
has to be passed? This was a question upon which l 
had spent much thought, bus in vain It appeared to 
me for many months completely insoluble However, I 
was informed last year by llaron Osten backen of a paper 
written by Verdat, seventy years ago, in which the 
emergence of the fly of Simulium is described ^Guided 
by Verdat's description, I had little difficulty in seeing 
for myself how the difficulty is actually overcome During 
the lafter part of the pupal stage, the pupa-case become* 
inflated with air, which 15 extracted from the water, and 
passed through the spiracles of the fly into the space 
immediately within the pupal skin The pupal skin thus 
becomes distended with air, and assumes a more rounded 
shape consequence At length it splits along the back, 
in the way .usual among insects, and there emerges a 
small bubble of air, which rises quickly to the surface of 
the water and there bursts When the bubble bursts, out 
comes the fly It spreads its hairy legs, and runs upon 
the surface of the water to find some solid support up 
which it can climb As soon as its wings are dry, it flies 
to the trees or bushes overhanging lhe stream 

A very interesting inhabitant of the waters, which 
makes use of the properties of the surface-film to con¬ 
struct for itseif a home beneath the surface, is the watcr- 
spider (Argyroneta aquatica) This interesting lutle 
animal has been described by many naturalists, some uf 
whom, judging from their accounts, had no personal 
acquaintance with its habits But among the number is 
lhe eminent naturalist Felix Plateau, son of the physiciSL 
to whom we are so much indebted for our knowledge of 
the phenomena of surface tension 1 need hardly sa\ 
that in his account of the water spider. Prof Plateau 
gives a full “and adequate account of the scientific prin¬ 
ciples concerned in the formation of its crystalline home 1 
Plateau remarks that the waffr-spider, like most other 
spiders, is an air-breathing animal It dives below the sur¬ 
face, and spends nearly its whole life submerged In order 
to do this without interruption to its breathing, the spider 
carries down a bubble of air, which overspreads the whole 
abdomen as well as the under side of the thorax These 
parts of the body are covered with branched hairs, so 
fine and close that the surface-film of water cannot pass 
between them The spider swims on Us back, and the 
air lodges in the neighbourhood of the respiratory open¬ 
ings, which are placed on that surface which floats upper¬ 
most When the spider comes to the top, as it does 
from time to time to renew its supply of air, it pushes 
the abdomen out of the water, and we can then see that 
this part of the body is completely dry When it sinks, 
the water closes in again at a little distance from the 
body, and the bubble forms once more 

It would be inconvenient to the water-spider to be 
obliged to come frequently to Lhe surface for the purpose 
of breathing A predatory animal on the watch for Us 
victims must he m ambush close to the spot where they 1 
are expected to appear, and the water-spider accordingly 
requires a lurking-place filled with air, beneath the surface 
of the water It has its own way of supplying this want 
Relying on the fact, already illustrated by our muslin bag, 
that the surface-fiipi of water wtll not readily pass through 
small openings, the spider proceeds as follows It begins 
by drawing together some water-weeds with a few threads, 
•in such a way that they meet at one or more points It 
then fetches from the surface a fresh supply of air* aqd 

1 " Obac^xtioni mr l'Arjjyronfcla xqumlque," Kuy tit 

Bslg itfwr, nna. wir , tom. xmii , 1 BG 7 
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squeezes part of it out by pressing together the bases of 
its last pair of legs The bubble rises, but is detained by 
some of the threads previously spun across its path 
Then the spider returns to the surface to fetch another 
bubble, and repeats the operation as often as is necessary 
Now and then she secures the growing babble by 
additional threads, and before long has a bubble nearly 
as big as a walnut, inclosed within an invisible silken 
net, which imprisons the air as effectually as a dome of 
glass would do. The spider takes care to conceal her 
home from observation, and before long the minute Alga;, 
growing all the more vigorously because of the air brought 
to them, effectually conceal the habitation The mouth 
of the dome, which is of course beneath, is narrowed to 
a small circle, and Plateau has observed a cylindrical 
horizontal tube, seven to eight millimetres in diameter, by 
Which the spider is enabled to enter or leave her r home 
without being observed The air within is renewed as 
required, by the visits of the spider to the surface 

Besides this home, which is the ordinary lurking-place 
of the spider, another is required at the time when the 
young are hatched The new-born spiders are'devoid 
of the velvety covering of hairs, and would drown in a 
moment if placed in a nursery with a watery floor The 
female spider therefore makes a special nest for this 
particular occasion, which floats on the surface of the 
water, rising well above it It is bell-shaped and strongly 
constructed The upper part is partitioned off, and con¬ 
tains the eggs Beneath the floor of the nursery the 
mother takes her station, and watches over the safety of 
her brood, defending them against the predatory insects 
which abound in fresh waters It 15 interesting to see 
how the faculty of spinning silk, used by the house-spider 
for her snares, and at other times for the fluffy cocoon in 
which the eggs are enveloped, furnishes to the water- 
spider the materials of her architecture It is not less 
interesting to observe the economy of material which 
results from the use of the tenacious and contractile sur¬ 
face-film, in place of a solid wall 

We will next consider another property of the surface- 
film, which is turned to account in ihe daily life of the 
very commonest of our floating plants, I mean the duck¬ 
weed, which overspreads every pond and ditch A num¬ 
ber of the green floating leaves of duckweed arc now 
placed m a shallow dish in the field of the lantern, and I 
will ask you to observe how they are grouped They have 
spontaneously arranged themselves in a very irregular 
fashion, forming strings anil chains which spread hither 
and thither over the surface of the water This ig not the 
way in which most floating bodies behave Let us re¬ 
move the duckweed, and replace it by another dish of 
water in which I will put a number of amah disks of cork 1 
You will see that the bits of cork are attracted one to 
another and crowd together in one place Let us inquire 
why the floating bits of cork are thus attracted towards one 
another If any solid capable of being wetted by water 
is partly immersed in water, the liquid rises round it in an 
ascending capillary curve. If the solid is not wetted by 
water, the curve will turn downwards We may get as¬ 
cending or descending capillary curves in other ways 
if, for instance, 1 were to lay a sheet of paper upon water, 
and turn its edges up at certain places, we should get 
marked ascending curves at these points The raising of 
some parts of the surface causes other parts to sink, and 
may bnbg about descending curves, or make previously 
formed descending curves more marked We shall find 
it helpfal in our experiments to notice one very simple 
plan of producing a descending capillary curve round the 
edge of a vessel If we take a glass or water, and fill it 
until tbf water is level with the brim, we naturally speak 
of the glass as /»//; but if we are careful to avoid rude* 

1 In ordar to xvold th* Inconvenience c*ut*d by tbe attraction of tbc old* 
af the vweeei, tbe dbb ehotild be over-full of water. 
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shaking, we may still add a considerable quapritv of water 
without spilling any The glass will then become what 
we may call over-full^ and its surface will be bounded by ^ 
a descending Capillary curve Now, it is of immediate 
importance to us to observe that like capillary curves, 
whether ascending or descending, attract one another, 
and that unlike curves repel one another The theo¬ 
retical explanation of this point is not difficult, but it must 
not detain us here To place the fact itself beyond 
dispute, we will try a little experiment A circular 
dish of water is now placed in the field of the lantern, 
and we will introduce into it a mo all disk of wood. Both 
ihe disk and the side of the vessel are wetted by watei, 
and an ascending capillary curve rises round each The 
result is that the two bodies attract one another Every 
time the disk is moved away it 13 powerfully drawn 
towards the side of the vessel With a little syringe we 
will add water to the dish in sufficient quantity to raise 
the level above the ed^e of the vessel You will observe 
that the wooden disk is now repelled bv the edge of the 
vessel, and floats free in the centre By sucking up a 
little water, it becomes attracted once more, and so we 
may go on, causing it to be attracted or repelled, accord¬ 
ing as we add or subtract a small quantity of water But 
what has all this to do with the duckweed? In order 10 
explain the behaviour of duckweed, I must ask you to 
examine a careful representation of its form This com¬ 
mon plant has not, to my knowledge, been faithfully 
represented in any botanical book You will see that 
the leaf is of an irregular oval shape, broader at one end 
than at the other, and that the narrow end is pointed A 
raised ridge extends along the length of the leaf, from 
the point to the middle of the opposite or rounded border 
Duckweed almost invariably propagates itself by budding 
New leaves are pushed out symmetrically on each side 
of the point They grow bigger and bigger, and gradu¬ 
ally free themselves The point upon each leaf marks 
the place where it was last attached to the parent leaf 
Sometimes the budding is so rapid, that, before a fresh 
air of leaves have become free, they have already 
udded out a second pair, which we may call the grand¬ 
daughters of Lhe parent leaf The pointed end of the 
leaf, and also the opposite end of the ridge, are raised 
above the general level, and very marked capillary curves 
ascend from the general water-level to these points The 
free edge of every bud is also raised above the general 
water-level, and a capillary curve ascends to meet it 
Hence, when a number of leaves of duckweed are float¬ 
ing freely on water, they are powerfully attracted one to 
another at certain points, while at intervening points they 
are relatively inert If you take a floating leaf of duck¬ 
weed, and bring near it a clean needle or a pencil-point, 
or any similar object, provided that it is not greasy, you 
will see that the leaf is at once attracted towards the 
point, but it always turns itself so as to bring one of its 
ascending curves round to the needle or pencil We all 
see in the lantern how readily a leaf of duckweed is made 
to rotate rapidly by causing a needle-point to revolve 
round it, without ever touching it Let us now try to 
imitate the behaviour of the leaves by some rude models 
I have here some elliptical paper floats, cut out with a 
pair of scissors, and having each of the pointed ends a 
little turned up We place these one b> one on the sur¬ 
face of the water, and you see in the lantern how they 
are attracted to one another, point to point, and how they 
form long chains, which have a tendency to break up into 
stars It is the existence of such points of attraction on 
the margin of the leavei which causes the duckweed to 
form chains and strings, so long as there Is any unoccu¬ 
pied surface in the pood A moment's consideration 
shows how profitable mis tendency is to the plant Ware 
the duckweed to crowd together like the floating bits of 
cork, the pressure towards the centre of anv considerable 
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mass of plants would be eo great that the new leaves 
budded out would And no room in which to expand , bat, 
by virtue of one very simple provision, viz the existence 
of inequalities of level along the edges of the leaves, 
clear spaces and lanes are left between the floating 
leaves, to long ae any unoccupied space remains 

Long exposure to the air, especially m still weather, 
affects the life of duckweed in a material way Oust and 
decaying organic substances give rise to a pellicle, which 
is most mischievous to floating plants , and 1 think 1 could 
show, if time allowed, how much the habits of duckweed 
have been altered thereby But, apart from visible 1m- 

unties, mere exposure to air gives, as Lord Rayleigh 

as taught us, a considerable degree of superficial vis 
cosity to water Hence, the leaves of duckweed, when 
the surface is contaminated, will tend to lie in whatever 
positions they may be thrown by accidental causes, such 
as wind, and the attractions due to capillarity will be 
more or less impeded RuL the effect of the superficial 
viscosity will in time be overcome bj the attractive forces, 
so that it probably does not in the long run greatly affect 
the distribution of the leaves over the surface of witer 

Many other floating plants, but not all, behave more or 
less Like duckweed, and for the same reason As yet 1 
know of none which space themselves quite ao effec¬ 
tually, and the extreme abundance of the common duck¬ 
weed, at well as its world-wide distribution, may be partlv 
due to the completeness of its adaptation to capillary 
forces Some dead objects may accidentally take a shape 
which causes them to spread out over water, but I have 
met with none which have particularly struck me Float¬ 
ing natural objects, such as sticks or seeds, behave, in 
many cases at least, very differently, and become densely 
massed My attention was first called to this subject by 
seeing how different was the grouping of duckweed from 
that of some seeds of Potamogcton nutans, which were 
floating in the same pond 

The capillary forces which spread the leaves of duck¬ 
weed or Aznlla upon the surface of water are indireLtl) 
concerned in the transport of these and like plants to 
fresh sites If we put a stick into water overspread with 
duckweed, we cannot fail to notice how the leaves cling to 
the stick They cling in a particular way, which enables 
them to bear transport more safely The w eited surface, 
for obvious physical reasons, is attracted lo the wetted 
Stick; and the water-repellent surface, which i« that which 
best resists drying, is outwards The tenacity with which 
duckweed clings to the legs of water-birds, and the 
position which it almost inevitably lake 5 : under such cir- 
cumitances, may have a good deal to do with the safe 
transport of the plant to distant pools It is not, I ihmk, 
too much to say that the prosperity of duckweed depends 
very largely upon the capillary forces which come into 
play at the surface of water 

We have now exhausted our time, though I have been 
obliged to leave unnoticed many special adaptations of 
living things to the peculiar conditions which obtain 
on the surface of water Had lime allowed, I should 
have been glad to say something about the aquatic 
animals which creep on the surface-film as on a ceiling, 
and about the insects which run and even leap upon 
tho surface-film without wetting their nnnuLe and hairy 
bodies. 1 irAll small animals and plants which float on 
water necessarily come into contact with the surface-film, 
and have to deal with the difficulties which result from 
■ t We have seen that they generally manage in the long 
run to convert these natural difficulties into positive 
advantages. 

I have to thank my colleague, Dr Stroud, for his fre¬ 
quent explanations of the physical principles upon which 
these adaptations depend, and also for much practical 
and valuable help in the preparation of suitable experi¬ 
ments 

1 Sab Natvbi, vol xhv p U7 
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THE DISCOVERY OF AUSTRALIAN-UKE 
MAMMALS IN SOUTH AMERICA . 

'T'HE year i8gi proved a notable one in regard to 
^ marsupials The existing mole-like marsupial 
(Notoryctes) from the deserts of Central Australia 
having been made known to us, news came of the dis¬ 
covery" In the Tertianes of Patagonia of remains of car¬ 
nivorous marsupials closely allied to the existing pouched 
wolf, or Thylaclne, of Tasmania This discovery wag 
Immediately recognized as one likely to considerably 
modify some of our views regarding the distribution of 
mammals A preliminary account of these new marsu¬ 
pials was given by Dr FlorenUno Ameghino in a-paper 
written* for the new serial, Reiast Ardent Hist Nat 
This description seems to leave no doubt as to the cor¬ 
rectness of the diagnosis of the fossil remains 

Before going further, it may be well to remind our 
readers that, with the single exception of the opossums 
(. Duielphyuia) of America, all marsupials are now ex¬ 
clusively. Australasian The carnivorous types, such 
as the Thylacine ( Thylacmus ) and the Tasmanian 
Devil {Satcof}ulus)i are distinguished from all living 
mammals in that their upper cutting-teeth (incisor-*) 
are either four or five in number on either side, while 
in the lower jaw there are invariably three This rel v- 
tion is shown in the figuie of the skull of the T i-,- 



manian Devil—a near ally of the Thylacine—where, 
between the large tutks of the upper jaw, wo see tho 
four pairs of incisors opposed to only three pairs in 
the lower jaw In ordinary mammals, on the other 
hand, the number of pairs of incisor* in each jaw does 
not exceed three, the number of Lhose in the two jaws 
being usually equal A further peculiarity of marsupials 
ib that the cheek or grinding teeth comprise four true 
molars and not more than three premolars ; whereas in 
ordinary mammals the typical number is three molars 
and four premolars, there being no known instance of 
the presence of four true molars except in some indi¬ 
viduals of the fox like Otocyon Another peculiarity of 
moat marsupials is the distinct inflection of the lower 
posterior extremity, or M angle/’ of the lower jaw, while 
vary frequently the bony palate of the skull has unns- 
sified spaces 

The new forms described byTDr Ameghino were ob¬ 
tained from the lower part of that great senes of freshwater 
formations with which so large on area of South Amer.ca is 
covered It has been inferred that the Patagonian deposits 
in question are as old as the Lower Eocene of Europe , 
but, although they arc undoubtedly of considerable age, 
this inference can scarcely be regarded as an established 
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fact, since the occurrence of mammals allied to those of 
the European Lower Eocene is quite capable of explana 
tion by their survival to a later period in South America 
One of the new Patagonian forms, to which Dr 
Ameghino applies the name Pro(hyiaanu\ l is staled to be 
an animal of Lhe general conformation of ihe Thylacinc, 
having appaiently the same number of teeth, although 
the upper incisors arc unknown The main distinction 
of the fossil genus i*», indeed, said to consist merely in the 
circumstance that the lower premolars are more widely 
separated from one another , lhe molars of the two forms 
being described as absolutely identical in character The 
fossil likewise exhibits the marsupial inflection of the 
angle of the lower jaw The absence of the upper in¬ 
cisors in the specimens of P rot hy (acinus is fortunately 
compensated in another genus described under the un¬ 
couth name of Ptotoptovtvora Here we find ffiat the 
number of teeth is exactly the same as in the Thylacinc, 
ihcre being four uppei and three lower incisors, a canine, 
three premolars, and four molars on each side of the 
skull This dentition agrees numerically with th it of the 
Tasmanian Devil , with the exception that LhCre is an 
additional premolar in each jaw Thesg fossils also 
exhibit the inflection of the angle of the mandible, and 
the presence of unossificd vacuities in the palate, which 
we have seen to be marsupial features 

As might have been expected to be the case, Dr 
Ameghino also states that there appears to be a complete 
passage from these marsupial forms to others belong¬ 
ing to that group of primitive carnivores known as Creo 
donts, of which the European Upper Eocene Ihccrtodon 
ind Pterodon are well-known examples Now, if we are 
lo Liust these descriptions (and there appears every reason 
why we should), we must admit that Prothylaanu r and 
Pt otoprovtva ra arc veritable marsupials of an Australian 
type Then comes the question. How are we to explain 
the occurrence of such closely allied forma in areas so 
remote from one another as Patagonia and Australia ? 

It had long ago been urged that the occurrence of car¬ 
nivorous marsupials in South America and Australia and 
nowhere else (at the present time) indicated a former 
connection between those two areas To Lhis, however, 
Mr Wallace ( u Distribution of Animals,” vol i p 399) 
objected that the American opossums {Dt.de/phyniir) were 
not an Australian type, and that they occurred in the 
1 ertianes of Europe , and hence he argued that both 
the Anient in and Australian marsupials probably Look 
their origin from the presumed marsupials of the I urope vn 
Jurassic rocks I his explanation, on Mr Wallace’s own 
showing, will not, however, hold good for the close re¬ 
semblance stated to exist between Lhe American Prolhy- 
lacmus and the Tasmanian Thylacine, since it is quite 
impossible to believe that two such similar forms could 
have maintained their likeness in such remote regions 
after having diverged from a common European ancestor 
as far back as the lurassic period 

It has,however,been long known that there are certain 
very remarkable relationships between the fauna and 
flora of all the great southern continents For instance, 
among mammals, Lhe rodent family Oitodontida is 
peculiar to South (including Central) America and 
Ethiopian Africa Then, again, among fishes, the family 
of the Chromid<r is confined to the rivers of Soutn 
America and Africa, with one ouLlymg genus in India , 
while the true mud-fishes {l^epidosiren and Protopterus) 
are solely South American and Ethiopian, the third re¬ 
presentative of the same family being the Baramunda 
\Ncoceratodus ) of Quetfhsland Again, the connection 
between the flora of Africa and that of Western Australia 
is bo intimate as to have induced Mr Wallace^/ cit , 
p 287) to express his belief that there must have bew 
some kind of land connection, although not necessarily a 
continuous one, between these two widely distant areas 
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The connection between the fauna of India and that of 
Ethiopian Africa is now too well known to stand in need 
of comment The matter does not, howc\er, end here , 
for if we go back to lhe Mesozoic epoch there are 
equally striking evidences of the connection between the 
faunas and florasof the southern continents For instance, 
the extinct saunan genus Mesodernum^ which appears to 
have been allied to the Plesiosaurs of (he Lias, is known 
from early Secondary strata m Brazil and South Africa, 
and nowhere eKe 1 hen, again, the remarkable Anomo- 
dont reptiles ( Ihtynodon , &t ) of South Africa are 
closely connected with ihoso- of India, while Lhe re 
spcctive alliances between the Labynnthodont amphi¬ 
bians and the Mesozoic floras of South Africa, India, 
and Australia are too well known to need more than 
mention 

It appears, then, that, altogether apart from the new 
disrovery, the common factors connecting the faunas and 
floras of the four great southern prolongations of the coni 
tmental land of the globe undoubtedly point, not only to 
a more or less intimate connection between these several 
areas, but also to their more or less parLial isolation 
from the more northern lands 

Reverting Lo the new discovery, it may be observed 
that our comparatively intimate acquaintance with the 
lertiary faunas of Europe and NorLh America renders it 
in the highest degree improbable that marsupials or an 
Australian type lived during that time in either of thofee 
areas It is, however, quite possible that they may 
turn up at any time in Tertiary formations in Africa, 
while there is nothing lo show lliat they may not also 
have existed in peninsular India Indeed, if we put 
aside as improbable any connection by way of the Pacific 
between South America and Australia, it seems impos¬ 
sible to give any explanation of lhe occurrence of allied 
marsupials in Patagonia and Australia wilhout ihe 
assumption that their ancestors existed in some part of 
the great area lying between eastern South America and 
\Vcuern Australia R Lyduckh* 


PHOTOGRAPHY IN COLOURS 

T HE Compter rendu* for February 2, 1891, contained 
a brief note on colour photography, describing 
the method employed by M (* Lippmann, who had 
been able to produce photographically the image of Lhe 
spectrum with all its colours A summary of this 
note was given in Nature at the time (see vol xlvm , 
P 3 r >°) 

M G Lippmann, who has been continuing his re¬ 
searches, has communicated further results, which appear 
in the Com&tcs nndu r for April 25 (No 17, vol cxiv^ 
These rctufta show that we are not far off the solution of a 
question which has been Lhe aim of all the latest photo¬ 
graphic researches lhe following is a translation of the 
note in question — 

In the first communication which I had the honour lo 
make to the Academy on this subject, I stated that the 
sensitive films that I then employed failed in sensitiveness 
and isochromatism, and that these defects were the chief 
obstacle to the general application of the method that 1 
had suggested Since then I have succeeded in improving 
the sensitive film, and, although much still remains to be 
done, the new results are sufficiently encouraging to 
permit me to place them before the Academy. 

On the albumen-bromide of silver films rendered ortho- 
chromatic by azalin and cyanin, I have obtained very 
brilliant photographs ofdspectra - AU-the colours appear 
at once, even tne red, without the interposition of coloured 
screens, and after an exposure varying from five to thirty 
seconds 
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On two of these cliches it has been remarked that the 
colours seen by transmission are very plainly comple¬ 
mentary to those that are seen by reflection 

The theory shows that the complex colours that adorn 
natural objects ought to be photographed just the same 
as the simple colours of a spectrum There was no 
necessity to verify the fact experimentally The four 
eluJiSs that 1 have the honour nf submitting to the 
Academy represent faithfully some objects sufficiently 
diverse, a stained glass window of four colours, red, green, 
blue, yellow , a group of diaperies , a plate of oranges, 
surmounted by a red poppy , a many-colouied parrot 
These showed that the shape is represented simultaneously 
with the colours 

The draperies and the bird required from five to ten 
minutes' exposure to the electric light or the sun The 
other objects were obtained after many hours of exposure 
to a diffuse light The green of the foliage, the grey of 
the stone of a building, are peifeclly produced on another 
clicks, the blue of the sky, on the contrary, was repre¬ 
sented as indigo It remains, then, to perfect the oithn- 
chromatism of the plaLe, and to increase considerably its 
sensibility 


NO 7 /< S 

Tjik Royal Society 1 ', r on,'? is being held is we go In pn ss 
We hope to give next week some icctnuiL nf the principal objects 

exhibited 

Thf Bureau des Longitudes is sending an expedition to 
Senegamhm to observe the total solar eclipse of April 1S93 

The first session of Lhe Institution of Mining and Metallurgy 
is to be held in the theatre of the Geological Museum, Jcrmyn 
Street, on Wednesday, May i8, when the President, Mr George 
Seymour, will deliver (he inaugural nddrew There will bean 
inaugural supper at the Criterion 

At the Royal Academy dinner Sir John Luhbock responded 
for tuence lie said that no class derived more benefit and 
enjoyment from works of art than men of science Sir 
John referred also to the growing importance of art in relniion 
to the material prosperity of the country Our merchants and 
manufacturers, he said, could no longer rely entirely on 
excellence of material and solidity of workmanship, but had 
to look to artistic charm nnd beauty of design 

At the annual meeting of the Royal Institution on May 2, 
the following gentlemen were elected officers for the ensuing 
year the Duke of Norlhumbcrl ind, President , Sir James 
Crichton Browne, Treasurer , Sir Frederick llramwcll. 
Secretary 

It is reported from Melbourne that Sir Thomas Elder has 
decided not to send out another exploring expedition into Central 
Australia at present Ife attributes the failure of his recent 
expedition, under Mr Lindsay, to the seventy of the season, 
the drought having been unusually trying 

On May 7 the members of the Geologists' Association will 
make an excursion to Walthamstow, Mr J Walter Gregory 
acting u director The object of the excursionists will be to 
examine sections on the Tottenham and Forest Gate Railway 
The beat section ia about half a mile from St James’s Street, 
and shows thf lower terraces of the L-a Valley gravels resting 
on a very eroded surface of London Clay vMasses of the 
London Clay stand up, which were probably once islets. The 
alterations In the position of Lha bed 0/ Lhe Lea are well shown 
by this cutting. 
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On Tuesday next (May 10) Mr Frederick E Ives will 
begin r course of two lectures at the Royal Institution on 
photography in the colours of nature 

A 1 the meeting of lhe Tranklm Institute, Philadelphia, on 
March 16, Mr John Carbult made some remarks on the results 
achieved by Mr hredenck b Ives m lhe field nf colour photo¬ 
graphy, which, in his judgment, so far as practical results were 
concerned, were far in advance af anything that had as yet 
been accomplished elsewhere Mr Carbutt urged that it was 
eminently fiLLing for the Institute to recognize the value of the 
woik of one of its own members, and moved that the subject of 
Mr Ives's Investigations and results in the field of colour photo¬ 
graphy should be referred to the comniiLicc on science and the 
arts for investigation and appropriate recognition The motion 
was earned 

Sir James Criciiton-Brownf delivered the annual oration 
at the 11 Slh anniversary meeting of (he Medical Society of 
London, ncld on Monday evening lie chose as his subject 
"Sex in Education ” He showed that the female brain is 
lighter than that of the male, not only absolutely, but relatively 
to the respective statures and weights of Lhe two sexes , that the 
specific gravity of parts of the female brain is less than that of 
corresponding pails of the male brain, and that the blood 
supply, which in the male is directed more towards the portions 
which are concerned in volition, cognition, and the ideo motor 
processes, is in the female more directed towards portions which 
arc mainly concerned in the discharge of sensory functions Sir 
James urged lhe necessity of such structural differences being 
taken into account in the conduct of education , and, while dis¬ 
claiming any intention of bringing a wholesale indictment against 
high schools for girls, lie nevertheless held that some of their 
methods weie capable of leading to great evils, especially when 
no( controlled by a judicious and sympathetic mistress He 
pointed out Lhe difficulty of obtaining trustworthy information as 
to either the iflcLhods of many schools or their effects, more 
especially ns the pupils themselven were often hostile to the in¬ 
quiry , but he referred to one school at which he had been per¬ 
mitted to ascertain the facts, and in which he found that, out of 18 7 
girL lielonging to the upper nnd middle classes, well-fed and 
clad and cared for,' and ranging from ten to seventeen years 
of age, aj. many as 137 complained of headaches, which 
in 65 instances occurred occasionally, in 48 frequently, 
ami in 24 habitually He cited the authority of Sir Richard 
Oa en for the position that children have no business with head¬ 
aches, and that something must be wrong in the ichool m which 
they frequently suffer from them An account wax given of the 
morfut opctandi of excessive brain work u a factor in the produc¬ 
tion of ill-health, and statistics were quoted to show the special 
liability of the female organism to disease at the period of life which 
the educator has seized on for his own He attached great import¬ 
ance to loss of appetite, especially morning appetite, as a result 
of overstrain, and as one which was calculated to be itself the 
fruitful parent of other evils , and he strongly condemned the 
recent decision of the University of St Andrews to open its 
classes in arts, science, and theology to women u well as to men, 
thus, as he declared, taking not a retrograde step, but a down¬ 
hill step towards conftxskm and disaster. 11 What was decided 
amongst the prehistoric protozoa cannot be annulled by Act of 
Parliament, and the essential difference between male and 
female cannot be obliterated at a sweep of lhe pen by any 
Senatus Academicus " 
a 

The weather during the put week hu been unsettled 
generally, qpd showers of cold rain, hail, or sleet have occurred 
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in many districts Tha day temperatures have been low, with 
i harp frosts at night , on April 29 the thermometer on the 
grass fell as low as 20° In London, and heavy snow fell at 
Wick From official reports for the week ended April 30 the 
temperature was several degree! below the mean for the week 
in all diet nets, although the bright sunshine had exceeded the 
normal amount Galea were experienced on our exposed north 
and west coasts, but for the most part the wind lias been light 
Bright aurora has again beer* been at several places On May 1 
the thermometer rose to 6o° or more at several inland stations, 
but this improvement w as not maintained The winds, which 
during a few days were northerly and north westerly, again 
became easterly over ihe whole of the British Isles, with unsettled 
and unseasonable weather 

A special meeting of the New England Meteorological 
Society was held in Boston on April 6, when the recom¬ 
mendation of the Council to transfer the sycaiher setsice of the 
Society to the National WtaLher Burenu nL Wa^bu'glon, with 
the object of forming a New I ngland Weather Service under 
the direction of that Bureau, was formally ratified Ihe New 
England Weather Service will continue to gather and publish 
observations of temperature and rainfall, and the iiiuruhl) 
Bulletin will be continued as heretofore While lhaL part of the 
Society’s work, in which the greater number of persons is 
involved, is thus transferred to ihe New England Weather 
Service, the meetings and investigations of the Society will lie 
continued as during ihe past eight jenrs Three meetings will 
be held annually, and the proceedings will be published in the 
American Mdeoiolo^ual foumal, while the investigations will he 
published in Lhe Annals of the Ilaivarrt College Observatory 
In Ihe Bulletin for March, it is staled that it 11 the intention of 
ihe Weather Bureau to make a special study of thunderstorms 
during the coming summer The observations are to be made 
in several Stales, from May to August inclusive 

I Hi' Deutsche Secwartc (Hamburg) Ins recently issued an 
nllas of thirty five charts, with introductory text, showing the 
physical conditions of the Indian Ocean, on a similar plan to 
that published for the Atlantic Ocean some years ago The 
rich materials at the disposal of the Secwarte have beep dU 
cussed by Dr Knppen and others in every form that can be of 
use both to seamen and physicists Scveial charts are devoted 
to the currents, temperature and specific gravity, winds and 
monsoons, while the magnetic elements have been specially 
investigated by Dr Neumayer 

TltL Indian journals received by this week’s mads report that 
Mr John Eliot, the Meteorological Reporter to the Govern¬ 
ment of India, has returned to Simla from Chaman and 
Murree, where he haj been establishing new meteorological 
observatories 

On Friday last Colonel J, F Maurice, Professor of Military 
Art and History to the buff College, read at the meeting of 
the Royal United Service Institution a moat interning paper 
on military geography This hi described as a science dealing 
with all those conditions of the surface of the world which 
affected*armies, campaigns, and battles He sought to show 
haw ID the case of each of tha great European countries 
strategic methods are affected by geographical conditions. 

OriNlONS are being expressed by scientific workers In India 
in favodr of the making of systematic experiments with snake 
poison The Committee for the Management of the CalcutLa 
Zoological Gardens are constructing, from private subscription^ 
a snake house with the most modern improvements, which 
will contain specimen! of all the principal polsonour snakes In 
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the country If the neoeawry funds were available, arrange¬ 
ments could be made to At up a small laboratory In connection 
with the snake-house, for the purpose of conducting Inquiries of 
all descriptions bearing upon Lhe pathology of snake-bite and 
cognate subjects, and in future there would be no difficulty In 
arranging for the carrying out of any special experiment* that 
might be required, ft is understood tha| Dr D D Cunning 
ham, IRS, President of the Committee, would in that ca t 
be willing to lake an active part In organising and promoting 
such inquiries and carrying nut such experiments, including the 
testing of the various alleged remedies for snake bile which are 
from lime to lime brought to notice A Calcutta paper, quoted 
by the JPioneer Mail , understands that if the Government of 
India will make a grant of Rs 5000 towards this object, the 
Eieytenapt-Governor will endeavour to meet lhe balance from 
Provincial funds 

Tht well known mycologist, Dr, Stephan St-hulaer von 
Muggeoburg, lias just died at the age of ninety 

At the coujing 11 VY'orld’j. Columbian Exposition lp at 
Chicago, it is proposed to have an exhibition of the “worst 
weeds " from all ihe Staler and TernioueB of the Union 

Under the editorship of Mr E M Holmes a Catalogue has 
just been issued of the “ Danbury Herbarium M in the Museum 
of the Pharmaceutical Society 1 he collection consists of above 
600 dried specimens of plants yielding products used In pharmacy, 
or believed In have medicinal properties, each specimen being 
labelled with Us locality or the source whence it was obtained, 
and often accompanied by notes or extracts front letters of 
foreign correspondents The collection was formed by the late 
Daniel Hanhury, F R S , and, by the desire of his executors, 
who presented 11 to the Pharmaceutical Society, it 1 r preserved 
in a separate room, known as the " Hanbury Room," on the 
premises of lhe Society in IIIoomBbury Square 

The second part of “ Botanicon Siniciim,” by Dr Brel 
Schneider, lhe learned physician lo the Russian Legation in 
Pekin, has just been issued In Shanghai in Ihe Journal of the 
North China Branch of the Royal Amalie Society The woik 
deals with the botany of the Chineie classics, the object being 
to identify aa far as possible the plants mentioned 111 the writ 
lugs of Confucius, Mencius, and the other great aagei of ancient 
China Dr Bretichneider takes each name in succession, 
supplies all the information given by native commentators on 
ilieae ancient writers, and by lexicographers , then he gives all 
that can be gleaned from Japanese authorities, and follows this 
by the identifications of European students , concluding with 
Lhe results of his own study and observation Those whom Dr 
1 retschnalder's labours for ihe past twenty five years have 
(aught to expect profound learning, research, and thoroughness 
from him will not bs disappointed in this work 

Auunb Lhe contents of the new number of tho Journal of Lhe 
Royal Horticultural Society are the interesting papers read at 
the Conference on asters and perennial sunflowers, held at 
Chiswick in October last. The proceedings of the Conference 
were opened by an address by Mr J. G Baker, which is now 
printed In this excellent address, in which the general botanical 
outlines of the subject are sketched out, Mr Baker mentions 
that aster as it stands at present contains aoo or 300 ipealea, and 
is concentrated in the United States. Nearly all our garden 
Michaelmas daisies belong to Lhe species that grow wild in the 
Eastern United 1 States There are forty species of aster In the 
Rocky Mountains and fifteen in California, most of which ire 
different from the eastern species, and have not been brought 
into cultivation The papers published with Mr Baker’s 



May 5, 1892] 


NATURE 


'5 


address ire on the genua aster, by Prof G I, Goodale „ the 
Michaelmas daisy as a garden plant, by the Rev C W Dnd , 
perennial sunflowers, by Mr I) Dewar, and the culture of 
sunflowers, by Mr E H Jenkins 

THE " University Extension " movement ha s spread to Ihc 
United Stales We learn from the Botanical Gazette that Prof 
J. M Coulter, President of the University of Missouri, 13 lecliir 
mg to large University Extension classes in Evansville and New 
Albany, Indiana, and Louisville, Kentucky Each course in 
eludes twelve lectures on the general morphology and physiology 
of plants 

Australians have had hitter experience of the mischief winch 
rabbits are capable of doing, and now they seem likely to have 
trouble of a similar kind from the introduction of foxes An 
Australian journal, quoted m the May number of the 7 oologi\t 
say» that foxes have already spread over a wide area, and are 
most destructive both to lambs and poultry They attain 
greater size and strength in Australia than in England, and 
the mild climate is highly favourable to the increase nf their 
numbers “ It must be very disheartening, M says the writer, "to 
all who have stock of any kind to lose, to find themselve 
confronted by some new enemy introduced by thoughtless 
or selfish persons If some energetic steps are not soon taken, 
nothing can prevent the spread of foxes over the whole 
continent " 

Ma D L Thorp* writes from Carlisle to the Zootogi \t that 
starlings in that district often reproduce the notes of the 
oystercatcher and curlew with wonderful accuracy On 
April 3 he was surprised to hear the call of the landrail , 
it appeared to be the familiar "crake crake ” of that bird 
undoubtedly, but on further investigation he ascertained that a 
starling was reproducing the call-note nf the rail Thabird had 
remembered his lesson of lost summer remarkably well Mr 
Thorpe also mentions that, during severe r wcather in January 
last, a friend of his (the Rev H A Macpherson) was astonished 
one day to hear the call-note of the common sandpiper repeated 
with such nicety as to completely deceive him, until Lhe Stirling 
was detected in the act of rehearsing this summer cry 

A capital lecture on Egyptian agriculture was delivered by 
Prof Robert Wallace at the meeting of the Society of Arts on 
April 27, and is printed in the current number of the Society's 
Journal Referring to the Tewfikieh College of Agriculture, 
Prof Wallace says that it was named in honour of the late 
Khedive (Tewfik Pasha), who took a special interest in its 
success It had its origin in a desire which sprang up little 
more than two years ago in the Egyptian Government to develop 
the agricultural resources of the country by calling in the aid of 
science The result has been a success far beyond the most 
sanguine anticipations. Dunng the first year of Us existence 
the College contained about 60 students, selected from about 
3 °° applicant^ and the numbers of the second, the current year, 
which began last October, have not fallen off A number of 
the sons of large land-owners have taken advantage of the 
instruction offered, and it is hoped by this means to spread id 
all directions a knowledge of improved varieties of crop plants, 
improved rotations, improved implements, and improved 
methods, not neccetsanly altogether new to the country, but 
deserving of being more widely known. 

Mt. W, F. Liuchino, writing in the new number of the 
Selhorac Society’s Magazine on anti In Ceylon, says he saw one 
day a string of ants streaming forth, evidently in search of 
M Pwbirea new ” He flicked away the leader, and waited to see 
tfae remit. An immediate halt was bade by the foremost ants, 
aod m acene of the utmost confusion ensued. The ants from 
behind kept arriving at the scene of th^ catastrophe, and there 
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was soon a black crowd nf ants huddling and jostling one 
another Some detached themselves from the mam group and 
took a turn round, trying lo find traces of their leader At lost 
the tail end nf the line arrived, and after brief consultation they 
-ill started off again, and aline soon began to unravel itself from 
Lhe tangled mass moving hack to the hole from which the whole 
company had so lately started on 11 pleasure bound or labour ail 
intent " While Mr Liesching was watching the return journey, 
a leech stung his leg He took the creature off, and put it down 
in the line of march Ants will "carry off a worm, why not a 
leech? It was, however, most amusing to see how carefully all 
avoided the leech 

III NRY Brugscii Pasha read an interesting paper.on Lake 
Meins at the meeting of the Socicti de Geographic Khediviale 
on April 8 He had just returned from a visiL to the neighbour¬ 
hood of the supposed site of the lake, so that the subject was 
fresh in his mind The '/ima has given a good abstract of the 
paper M Brugsch said there was abundant monumental evi 
dence that at a very early period of Egyptian history there 
existed tiear the plateau of Hawara an immense basin of water, 
which gave xts name to a whole province, the Fayitm, 01 
" lake district J ' In ancient times there were forty Lwo divisions 
or nomes of Fgypt, each having its own capital, local govern¬ 
ment, and eultus , and all more or less worshipping Osins From 
these the Fayflm was excluded It was divided like the parent 
country into nomes with their governors, and save in the necro¬ 
polis at Hawara was given over to the worship of Sebak, the 
crocodile god It was known in the hieroglyphs as 1 o She, the 
lake district, which in Coptic became T-ium, the maritime dis¬ 
trict, and survives to clay in the Arabic Fnyiitn It ■ <; evident 
from the celebrated Fayfim papyrus, of which there are two 
copies, that the term Mer uer, the great water or lake, was also 
applied to it, and perhaps herein lies the origin of the nime 
" Mcens ” The waters of this lake must have reached to the 
plateau of Hawara, the necropolis of the inhabitants of a town 
called Shed, on the site of which stands the modern city of 
Medinet-cl FUyflm It was in tmuent times a Royal residence, 
and contained a magnificent temple dedicated to Sebak, whose 
dimensions far exceeded those of the temples at Thebes Tra¬ 
dition givea Amen-em-hat III of the twelfth dynasty as the 
constructor of I ake Maens, and his burial-place is the crude 
bnck pyramid at Hawara ,.but fragments beanng the cartouches 
of Amen em-hat I and Userlsen II , found near Mcdiuet, would 
prove it of more ancient date Moreover, it was hardly possible 
that a town of such dimensions as Shed would be built at any 
distance from water A canal named Hune, or Hunet, cut from 
the Nile, fed the lake and provided for the needs of the city , the 
mouth oi it was called in the hieroglyphs La Hune, "the open 
ing of the canal,” a name which survive* in the modern " El- 
Lahfin ” There is an interesting allusion to this "opening of 
lhe canal " in the celebrated Stela of Piankhi, written about the 
eighth century b c M Brugsch also suggested that Ra-pa ro 
hunet, 11 the temple of the mouth of the canal, 11 might give us 
the derivation of the word labyrinth 

We have received the third number of Natural Science , the 
new monthly review of scientific progress Among the con* 
tnbuton are Prof. G Henslow, Mr G A. Boulenger, Sir J 
W Dawson, and Prof W. C Williamson Y 

Messrs Charles Griffin and Co have published lhe 
"Year-book of the Scientific anA Learned Societies of Great 
Britain and Ireland ” This is the ninth yearly issue, It, pre¬ 
sent! lists of papers read before various Societies during the 
1 year 1891, together with information u to official changes 
In most cases the Societies themselves have contributed (he 
lists of papers. The names of those Societies concerning which 
no information has been received are entered Jn the index only. 
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Messrs, W AND A, K Johnston have issued, under the 
authority of Lhe Royal Agricultural Society of England, & 
valuable senes of eight diagrams representing the life history of 
the wheat plant The diagram are reproductions of original 
drawings by Francii Bauer, now m the Botanical Department 
of the British Museum, and are printed in colours With each 
act ia sent a pamphlet by William Camithers, F R S , con 
■ulting botanist to the Society, entitled "The Wheat Plant 
How it Feeds and Grows ” This pamphlet consists of notes 
explanatory or the diagrams 

Dr L Meschinkili and Dr S, Squinabol announce for 
publicatiop a Tertiary Flora of Italy 

Four lectures upon recent stellar spectroscopy and the 
new star in Auriga will be delivered m Gresham College, by 
the Rev Edmund Ledger, at 6 p in on the evenings of May 10, 
11, 12, and 13 


Another contribution lo our knowledge of the sugars and 
their related compounds is published by Prof Emil Fis.her in 
the current number of the Beruhtc It relates to Lhr constitution 
of the group of substances at the head of which stands dulcitol, 
CIJ,OH—(CHOH) 4 —CFIjOH, the hexahydne alcohol ob 
lalned from Madagascar manna, and prepared artificially by the 
reduction of milk sugar, It has already been established that 
the aldehyde corresponding to dulcitol is galactose, CH s OH— 
(CHOII) 4 —COH, the glucose obtained from many gums, and 
which is formed when milk sugar is boiled with dilute acids 
Moreover, it has long been known that, when eilher dulcitol or 
galactose are oxidize 1 by means of nitric acid, a dibasic acid of 
the compaction COOII—(CHOII)^—(COOH) is produced 
This acid, although expressed by lhe same formula as saccharic 
acid, the acid obtained by the oxidation of common eftne sugar, 
differs considerably in properties from that acid, and has been 
termed mucic acid It is now known to be a geometrical isomer 
of saccharic acid—that is to say, the two compounds only differ 
with regard to the relative positions of Lhe atonty comprising 
iheir molecules Saccharic acid, as obtained from cane sugar, 
is probably unsymmetncally built up, for Us solution rotates (he 
plane of polarization of light to the left The main result of the 
work now described has been to show that the molecules of 
mucic acid are, on the contrary, symmetrically constructed, and 
that ill observed optical Inactivity is due lo this fact Theoretical 
"considerations, based upon the postulates of the Van 't Hoff- 
Wlalicenus hypolhesis concerning the arrangement of carbon, 
hydrogen, and oxygen atoms in space, lead to (he view that, of lhe 
ten possible geometncally-uomenc dibasic adds of the conatitu 
lion (CHOH) 4 (COOH)j, two must be optically inactive 
These two optically inactive Uomere would be represented re 
ipectively by the formula 


and 


4 


H H H H 

COOH—C—C——(!—COOH 

I I I I 

OHOUOHOH 


II OH OH H 

I l 1 I 

coon—c—c—c—c —cooii 


OH 


I I 1 

H H OH 


One ot these two was presumably mucic acid. It was evident 
that if Lhe moleculei possessed a configuration similar to that 
roughly indicated in one plane by either of the above formulc, 
upon reduction to a monobasic acid there would be an equal 
number of chances of each of the two end carboxyl groups being 
attacked by the reducing agent and converted to CHgOH 
groups, Consequently it was lo be expected that equ&l quant 1- 
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ties of two geometrically isomeric monobasic acids would be 
obtained, one dextro- and Lhe other Ievo rotatory Such has, 
indeed, been found by Prof Fucher to be the case , for, upon 
reducing either the ethyl ester or the lactone of mucic acid (the 
acid itself being unattacked) by means of sodium amalgam, an 
optically inactive acid of the constitution CH a OH—(CIIOH) 4 — 
COOH was obtained, which formed a salt with strychnine 
yielding two disLinct kinds of crystals, resembling the well- 
known complementary racemates of Pasteur From these two 
kinds of crystals solutions of the free acids were obtained, which 
were respectively dextro- and Isvo rotatory, and each was again 
converted into mucic acid upon oxidation One of these, the 
right-handed variety, was identical with the common galactomc 
acid prepared by oxidation of galactose Moreover, by further 
reduction of the inactive acid, an Inactive glucose was obtained, 
from which eventually common dextro and also Levo-galactose 
were isolated by fermentation , and finally, by still further reduc¬ 
tion of the galactose, dulcitol itself was obtained Hence, the 
symmetrical structure of the dulcitol group may be considered as 
proved, and the work also completes the artificial synthesis of 
these compounds , for, given Lhe synthesis of any one by the 
method previously described hy Prof Fischer, any of (he others 
may be prepared from it by ihc processes now described 

The additions lo Lhe Zoological Society's Gardens during the 
past week include a Rhesus Monkey (Macacus rhesus) from 
India, presented by Miss Beatrice Raymond , a Wild Swine 
serofti V) from 'I angiers, presented by Mr E H 
Banfaiher , a Great Kangaroo (Maeropus gi^anteus) from 
Australia, presented by Mrs Frazer , a Purple Heron (Ardea 
putpuna), Kuropean, presented by Captain Woodward, a 
Bateleur Eagle \Helotarsus ecaudatus) l a Tawny Eagle (Aquila 
na'ViOiJes) from Africa, picsented hy Captain Webster , a Raven 
(Corvus fonus), European, presented by Mr F J Siokea , 
seven Common ViperB {Vtpet a he 11/r), British, presented by 
Mr T A Colton, F,/ S , a Rufous necked Weaver Bird 
{Hyphantornis textor) from West Africa, purchased, an 
English Wild Bull (i?oj iaurus), born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Sun-spots —In Lhe March number of the Memoric della 
Societh degU Speitroscoptsh Lahani t there are some interesting 
note 1 * relating to spots and prominences Prof Tmcchlni gives a 
tabulated statement of the solar observations made at the Royal 
Observatory for the last three months of the year 1891 The 
most frequent recordiof faculae occurred in the zones ± io Q ±30°, 
only one being seen as high as the zone -|- 40° +■ 50 s , As 
regards the spots, the greatest frequency of groups took place in 
the zones ± icf ± 20°, 23 and 10 being observed in the north 
and south respectively 

Profs A Mascari and J Fenyi both contribute some notes 
oq the large group of spots vutble in February last, the latter 
pointing out Lhat the relation of the eruption to the large group 
was such that its centre wax situated very near the side of Lhe 
great nucleus of the south spot, but was entirely outside Lhe spot 
tuelf. 

M H Deilandres records also his observations with respect 
to Lhe remarkable protuberance visible on March 3 at about 
10 a.m From specLroicopic observations he obtained a radial 
velocity of 20a kilometres per second, using the hydrogen and 
helium lines. He also obtained a photograph of [he Invisible 
ultra violet region, which furnished him with "an exact image’ 1 
of this protuberance The H and K lines were extraordinarily 
brilliant, and the negative contained the entire series of ultra 
violet rays of hydrogen It may be mentioned that at the ap 
pea ranee of this large protuberance no special indication was 
registered on the Curvet of the magnetic lost rumen ti which M. 

* Deslandres obtained from M Woll 

Prof, Ti echini communicated to the Paris Academy on 
April 25 ihc results of solar observations made at the Roman 
College during Lhe first’ three months of ibis year. Spots and 
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fdcul® were observed on 56 days, viz. 19 in January, 19 in 
j. ebnury, and 18 in March The results are shown below — 



Relative frequency 

of day* 

Relative magnitude 

189a 

of spots without 
spots 

of spots. 

of faculx 

January 

19 63 O OO 

7979 

56 58 

February 

23 31 . O OO 

15361 

60 28 

March 

13 IZ 0 00 

61 67 

86 39 

he following 

are the results for prominences — 

- 

1B9S 

Day^ of Mean 

Mean 

Mean 

observation number 

height 

fiKieiuijn 

January 

13 6 39 

if 

39 6 

i 6 

February 

13 7 00 

36 0 

1 6 

March 

14 8 14 

36 4 

2 3 


The frequency ami magnitude of spots during these months 
are much greater than during the preceding quarler, but promi¬ 
nences do not show a marked increase No augmentation of 
this class of phenomena appears to have accompanied the great 
spot of February, If the mean numbers for the month be Laken 


Eclitsb of the Moon, Mav 11 —A partial eclipse of the 
moon will occur on May 11, anil, if weather permits, it should 
be widely observed The magnitude of the eclipse is o 953, the 
moon's diameter being represented by I But although it is 
not total, important naked-eye observations can be made on the 
darkness of the shadowed moon for comparison wlLh previous 
eclipses, and possessors of telescopes will doubtless take idvan 
tage of the occasion lo obtain some new facts The following 
times arc from the " Nautical Almanac" — 

M T 

h m 


First contact with the penumbra, May II 
,, ,, ,« shadow 

Middle of the eclipse 
Last contact with the shadow lf 

,, ,» .. penumbra ,, 


7 55 9 
9 10 2 
10 53 4 

12 36 6 

13 50 9 


The first contact with the shadow occurs at 82° from flie most 
northern point of the moon's limb, counting towards the east , 
the last contact at 41" from the same point, counting towards 
the west 


Si*Me 1 hum of Swim s CoMhT {a 1892).—Mr W W 
Campbell observed the spectrum of Swift's comet on April 6, 
by means of a spectroscope having one prism of 6o° attached 
to the 36 inch of the Lick Observatory (Astronomical Journal, 
No 262' The spectrum could be distinguished from about C 
(o G Three bright bands had the wave-lengths of their less 
refrangible edpes determined as 5630, 51704, and 4723, by 
comparison wuh spark spectra of iron and magnesium The 
intensities of the bands were estimated to be in the ratio (62 

Comet Swift, 1892 — Astronomische Nachnehten , No 
3087, contains the following ephemens of Swift's comet - 


For 12/j Berlin Mean Time. 


iB^a 

R \ 

Dec! 

lug * 

log A 

R 

May 5 

11 6 

.. 7 

h m 4 

22 45 25 

22 48 19 
22 51 12 

+ 33 4*1 7 
34 21 5 

25 05 

O 060S 

0 1115 

0 70 

8 

.1 9 

• > 

u Ii 

** 54 3 

22 56 53 

22 59 41 

23 2 28 

*5 38 7 
26 16 2 

26 52 9 

27 28 9 

O 0723 

0 1236 

0 62 


The brightness on March 10 is taken as unity 
On the 5th the comet will be found to form very nearly an 
equilateral triangle with the Mars A and m in Pegasus, while on 
the nth it will dc near 0 In the same constellation 

Comet Swift, 1892 —The spectrum of this comet bai 
been observed by Prof Konkoly, who contributes his observa¬ 
tions to the Asironomtscht Nachruhltn % No 3087 The 
spool rum on April 1 appeared very bright, and showed five 
bright lines whose Intensities were as follows *—I =04, 
II a 03 1 III = 1 o , IV. = oa, V = o f, the con¬ 
tinuous spectrum extending from A 0^580 to A = 440 
The following measures are the means of five direct scale 
readings of ths above-mentioned lines 
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I 

II 

III 

IV 
V 


558 82 flfl 

544 94 
516 30 

472 54 
468 78 


Similar observations were also repeated the next night 
only by means of a larger telescope and spectroscope Th 
continuous spectrum wus found to extend from a a 559 p/i L< 
A = 449 jU/i-v The intensities were I *05, IT — 03 
HI = 10, IV 02, V = 01 

d he mean values of the five m^iaures obtained for each lint 
were 


I 

If 

III 

IV 

V 


558 40 MM 
543 82 
516 26 
472 70 
468 10 


Nova AurHj.T —Astronomische NachricMcn , No 3083, 
contains some measurements and remarks by Prof Konkol) 
relative to the spectrum of this Nova hive lines were, accord 
ing to him, very satisfactorily measured on March 20, an<j 
the means of six measures for each were as follows — 


• I = 531 80 /l/i 

II = 516 so 
■ III — 501 95 

IV - 492 30 
v - 486 15 

Using a 10 inch objective prism on Lhe 21st, he found that If 
was the brightest line, III being somewhat feebler , I was 
very weak, while IV was not bright, but broad , V , again, 
seemed quite visible With regard to the dark lines, he was 
only able to suspect them in the region of C and F (especially 
the latter), owing to their feebleness. The hydrogen lines 
on the 2iat appeared feebler than those in y Catsiopei* 

A New Vah iahle —A circular (No 32) that we have received 
from the Wolungham Observatory contains the following — 

The star DM +55“ 1870— 

i6h 39m 493 , +55“ 12 , 92 

was found 73, 77, April 26 , 29 Variable Spectrum like 
Mira. T F Esfin 


THE TEMPERATURE OF THE BRAIN 

'THE Croonian I ecture was delivered this year hy Prof 
Angelo Mosso, Professor of Physiology in the University 
of Turin His subject was the temperature of the brain, 
especially in relation to psychical activity Prof Mouo’s 
earlier investigations on the human brain only related to the 
blood circulation 1 He then found that the blood pressure rises 
during psychical work, and that during such more blood is 
sent from the peripheral parts of the body Prof Moiso 
also found that the blood circulation in the brain showed flue 
tuatlons which are not dependent an psychical activity These 
and other variations in the brain circulation led him to suspect 
that Dr Schiff’s theory about brain temperature os introduced 
into physiology required revision In a published work on 
ft‘igue, J Prof Mosso gave his views on the influence of 
psychical work on the organism, especially on the muscular 
force We do not yet know what form of phenomena suhserves 
the first condition d thought. Fatigue caused by psychical 
activity acts as a poison, which affects all organs, but especially 
the muscular system Thu is clearly demonstrated by Prof 
Mosso’s Investigations on men who have been subjected to great 
mental strain The bloOd of dogs, fatigued by long racing, 
acta as a poison, and when injected into other dogs they exhibit 
all the symptoms of fatigue The characten-tic phenomena of 
fatigue depend more on nerve-cell products than on a do&gbncy 
of suitahle material ' W 

During investigation into the physical conditions during 
psychical activity. Prof Mouo's attention was directed to 
the subject of the temperature of llie brain. To avoid error* 
arising from blood changes he endeavoured to keep the blood 
temperature and that of the organa In agreement with that of 
lhe Drain For such a purpose he found that the thermo-electric 
pile which Dr. SchifT employed would not suffice, and he had 

1 1 Kreudouf dei Piute* in manschUchen gahlma," Lei pug, 1BB1 

a 11 DiaT^rmudung," L*hM|, 1B93 
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therefore made by Baudln, of Peril, tome very sensitive mer¬ 
curial thermometers The investigations made with the help of 
these instruments on the brain ana blood temperatures bring to 
light new evidences of activity in the nerve centres There are 
sometimes very extensive temperature developments under the 
influence or special excitements quite independent of psychical 
activity The change in the nutrition of the nerve cells, and 
not their specific activity, teems to be the most Important source 
of heat in the brain Thus Prof Mosio woula explain the 
marked effect on brain temperature of ordinary irritants where 
the Increase is far higher upon the Introduction of such than 
upon any psychical work done by the brain 

The following 13 an abstract of Prof Mosso's Croonun 
I ecture — 

In his investigations nn the temperature of the brain the author 


that of the blood in the arteries This la due to the very great 
radiation of heat which takes place from the mface 01 the 
head 

The brain when subjected to the action oT the ordinary in¬ 
terrupted current rises in temperature The rise is observed 
earlier in the brain than in the blood, and the increase is greater 
in the brain than in the general blood-current or in the rectum 
During an epileptic seizure, brought on by electrical stimulation 
of the cerebral cortex, the author observe a within twelve minutes 
a rise of i° C in the temperature of the brain, 

As a rule the temperature of the brain is lower than that of the 
interior of the body , but Intense psychical processes, or the action 
of exciting chemical substances, may cause so much heaL to be 
set free in the brain that its temperature may remain for some 
time o 11 2 or o Q 3 C above that of the interior of the body 



tio 1 —Dog rendered InMDtible with laudanum The upper (ihm) line represent* the temperature of the interior of ihe body, the middle (ihm 
line the temperature of the blood in the carotid artary, the third (thick) line the temperature of (he brain a, injocuoa of 3 c C laudanum 
a, blast ur a trumpet, c, p, a, electric riUmuhuioD of lha brain The ordinate n marked In tenths of a degree Centigrade, the abuiBta in 
period* of leu minutes. 


has employed, In preference to the thenno-eloctnc pile, exceed¬ 
ingly sensitive mercurial thermometers, constructed specially for 
1 the purpose. Since each thermometer contains only four grains 
of mercury, the instruments respond very rapidly to change* of 
teroperatqre, and a change of not more than o° 'ooj C can 
easiipjbe measured by means of them The author h«j studied 
the temperature of the brgln, comparing it with that, of arterial 
blood, of the muscles, and of the interior of the body. HU obser¬ 
vation! were mode on animili under the influence of morphia or 
various mmthctics, and also on man, 

The cqrves of the observation! mode show that In profound 
sleep a npfse. or other sensory stimulus, is sufficient to profUqi 
a slight development of heat In the brain, without the animal 
neemarfy awakening 

Tn pro fa d sleep tna temperature of the brain map fall below 
NO. 1175 , VOL. 46] 


When a dog li placed under the influence of curare, the tem¬ 
perature of the brain remains fairly high, while that of the 
muscles and that of the blood falls. The difference of tem 
perelurc thus brought about is great and constant In one in¬ 
stance, the temperature of the brain was i° 6 C above that of 
the arterial blood in the aorta Such observations warn us nut 
to regard the muscles as forming, par ixcttttncf, the thermo¬ 
genic tissue of the body. 

Id order to show now active arc tbe chemical processes 
in the brain, It is sufficient to keep the animal in a 
medium whose tampers tore is the same os that of tbe blood 
When the effects of radiation thiyagh the skull are thus 
obviated, the temperature of dm brain yj always higher than 
that of the Interior of the body, tbe diffimnee amounting to 
o* 5 ot 0**6 C. 
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Observations made while an animal is awake tend to show 
lhat the development of heat due to cerebral metabolism 
may be very comuderable, even in the absence of all intense 
psychical activity The mere maintenance of consciousness 
belonging to the wakeful state involves very considerable 
chemical action 

The variations of temperature, however, observed 111 the 
brain, as the result of attention, or of pain or other sensations, 
are exceedingly small The greatest rise of temperature ob 
served to follow, in the dog upon great psychical activity was 
not more than o 01 C When f\p animal is covetous, n o 


I sensible by an anesthetic, one no longer obtains a rue of 
temperature upon stimulating the cerebral cortex with an 
electric current These results cannot be explained as merely 
due to the changes 111 the circulation nf ihe blood The physical 
hisis of psychical processes is piubahly of the nature of chemical 
j action 

In another experiment, in an animal rendered insensible with 
chloral, the curves of temperature show that when the muscles 
of a limb are made to contract, the temperature of the muscles 
1 rises, but falls rapidly an soon as the stimulation ceases, soon 
1 returning to the normal, This ij not the case, however, with 



Fir 1 — Dog (female) rendered nmensible wuh chloroform 'ind ihen wuh lftiidinuin The upper me repn »Iil t-miieruur* ul ihe vnpm'i the 

middle (thicker) line that of ihr* brmii Lhe lower lhat ol the TJlenal blood in ihi caroiid artery l\ nnd n p^jchiial emoi on c, electric uimulanon 
□f lhe brum , o injection of 14 c c laudanum (intravenous), t and I, eleunc itimul Ulan of the |jf» n 


change of consciousness, no psychical activity, however brought 
about experimentally, produces more than a slight effect on the 
temperature of the brain 

The author shows an experiment by which it is seen that, as 
pari or the effect of opium, ihe brain is the first organ to fall in 
temperature, and that it may continue to fall for Ihe space of 
eighteen minutes, while the blood and the vagina are still rising 
ui temperature. 

The author discusses the elective action eff narcotics and 
anesthetics He shows lhat these drugs suspend the chemical 
functions of the nerve-cells. In a do£ rendered completely in- 

NO. 1175 , VOL - 46 ] 


the bram excited by an electnc current Here the stimulus 
gives nse to a more lasting production of heat , the temperature 
may continue to increase lor several minutes after the ceaaation 
of the stimulation, indeed, iften for half an hour This may 
possibly explain why, upon an electric stimulation of the 
cerebral cortex, the epileptiform convulsions are not imme¬ 
diately developed, but only appear after ihelapteof a latent 
period of several minutes. 

This experiment may be made to show the elective action 
hxercieed upon the brain by stimulant remedies. The injection 
, of 10 centigrams of cocaine hydrochlorale produces a me of 
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temperature In the brain of o° 36 C , without any change in the 
lemperature of the muBcles or of the rectum being observed In 
a enransed dog, the intervention of the muscles being thereby 
excluded, the action of the cocaine may produce a rise of as 


(he magnet was in oscillation, the force increasing, and reach¬ 
ing a maximum at 13I1. 43m , after which it began to decrease, 
the minimum being reached at oh 15m on the 14th Further 
abrupt movements occurred at 4b 30m on the 14th, the oscil 



Fic i — Dor renUered inoeneiMe vuih chloral The upper line represents llie Irmpernlure nf the rectum, the middle (thicker) line tint r»| the 
lmiil, the lower line 1I1M uf the lnusclei of Ihr thigh a and Ij, elecluc ■iiiuuhlion gf ihe muscles l, injection of in centigrams ul cocaine ini 
■he snphena *rin u, * iponiBncous \omtmns in the lemperniurr tiT (he rectum 


much as 4 0 C in the temperature of the brain, the author having 
observed arise from 37“ to 41" C This shows that in arrang 
ing the calorific topography of the organism a high place must 
be assigned to the brain 


THE MAGNETIC STORM OF FEBRUARY IN 
MAURITIUS 

A T m meeting of the Meteorological Society of Mauritius, 
that took place on Apnl 7, Mr Meldruin read a short 
paper on the sun-spots, magnetic storm, cyclones, and rainfall of 
February 1892 Ihe photographs of the sun that he exhibited, 
which were taken ai the Royal Alfred Olwervaiory from 
February 5 to ifl. showed the very large group of spots, their 
approximate latitude on the 9th being from 6' to 16° south, 
leading on to the occurrence of the great magnetic storm 
which began at 8h. 55m on the 13th, he states that its com¬ 
mencement was distinctly recorded on the three Curves, th£ 
horizontal force suffering the greatest disturbance Up to 14b! 
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lations, as shown by the curves, being very numerous, but at 
I9h the magnets became more steady, and were quiet by 3b 
on the 15th '1 he ranges obtained at the Mauritius Obseiva 
tory were ihe largest ever recorded there 

Lyclone^ were not absent during this month Oni 
from the nth to the 14th, and another from the 251 
28lh, while a third was also experienced on ihe aist 
about 550 miles south of Mauritius The rainfall for Fi 
shown by returns from the numerous stations, was fi 
16 96 inches above the average for periods of 7 to 
At Antoinette the fall for the month amounted 
inches, while that at Cluny came to 34 37 si 
Aubin and NouvelJe France came in lor 1 
quantity of rain, the falls In the 24 hours ending 
on Lhe 13th reaching the figures 5 00 and 16 20 Inches re¬ 
spectively Referrlnglastly to Lhe magnificent displays of aurone 
triat have been observed both in Europe ana America, he 
mentions that, although at Mauritius Ihe sky was overcast, under 
similar conditions with respect to solar activity and terrestrial 
magnetism, a great display was visible In 18721 Mr Meldrum, 
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in hU concluding remarks as Lo whether 1 ibcn. ia a causal 
connection between solar activity (fll Indicated by outhuisls on 
the sun) ind magnetic disturbance** auroras, cyclones, and rain 
fill," remarks that with regard lo ihe two former there can 
hardly be any doubt, but wuh regaid to the two latter he is of 
opinion that a very Close connection dues exist, there being a 
considerable preponderance of evidence in its favour 

UNIVERSITY AND EDUCATIONAL 
INILLLUmLNLE 

LKl-ORJ> — Annual Ahstnut of laoun/i —- J he absluct of 
accounts of the University for the year ending December ji, 
1891, has just been published It exhibits buth the accounts ul 
the Curators of the Chest and llie finincial jyo^ition of the Uni 
vemly institutions 'lhe receipts show an income n| f(\ ib.qSti 
1 2s , against £65,175 17-r 2d last yui '1 he principal 
sources of internal income include estates £9978 121 B ( /, the 
University Prcss^S 000 ! University dues £ 11,15j 5c ( txuiima 
tion fees £5659 1^ , degree fees £9600 lhe l'ructornl fines 
amount to only £313, nearly/, 100 less than last year In con 
nection wiLh the present agitation against Proctorial juiisdiclum 
this item is interesting 1 lie total payments amounted to 
£64,557 3Y There was transferred to capital account 
£2225 i6j 4//, and a bal ince c in ltd forward of£2oj iar 2 ,1 In 
this item of expenditure, wc liml institutions and public buildings 
cost£i9,o85, the largest item under this head bung the Bodluan 
Library£7772 4* 4d t while lhe layJor Institution ibxorbed 
£2245 lhe expenses in cjnncction with lectures in Urge 
towns amounted to £729 iir 8./ , and the interest and sinking 
fund on loans for University purposes came lo £(1157 hr 4/t 
The loans account shows that the amounts ltm lining to l>c 

f aid are £36,000 at 4 per cent on the £60,000 New School*, 
xian, and £7666 13J yt at 2^ per cent on the £10,000 
Phyai dogical I aburaiory Loan 

1 he University and the County Councils —Tin report on the 
peripatetic leaching 111 scientific and technical subjects, cai ned on 
in various country ui>lriLts under thesu| ervisiun of the Oxford 
Delegates for University l 1 xicnsion, acting in concert with the 
Technical Inatrucuon Committees of County Councils during 
last winter, has just been published. The report slates Lhat the 
Oxford Delegates for University Extension were requested by 
the representatives of eight (loumy Councils in 1 ( ngland to 
provide for the delivery ol 227 course*, Linln icing 2271 JcLlures, 
on chcmistiy, agriculture, gculogy, but my, veterinary silence, 
physiology, and hygiene Ihese courses have been regularly 
attended by more than 10,000 persons in all grades of society 
The relations between the University Extension Comniillecs 
of the different Umveisities and the County Cuuncih, in refer¬ 
ence to the matter of technical instruction, has now become so 
important, that a t onfercncc was summoned la'-t week, under the 
presidency of the Trovnsi of (Queen's College, to consider this 
connection, and lo profit by the experience already gained, an 
experience, which in some cases extends over two years It was 
fell lhat there are certam mistakes, inevitable in the commence¬ 
ment of any large scheme, which might be adv intagLOUsly 
removed, so ns to promote greater harmony, and possibly more 
economy in the fuller development of the scheme Many 
organizing secretaries and others interested in the scheme 
attended ihe Conference, which extended over two days 

Two principal subjects were under discussion, first, the pro 
vision of summer courses of instruction in Oxford, Cambridge, 
and other University towns for teachers in elcmeniary schools, 
secondly, Lhe methods of organization of peripatetic teaching in 
regard lo hours of lectures, classes, cost, and local management 
In connection with Lhe first point, it was announced that Oxford, 
Cambridge, and the Yorkshire College, I eeds, would be pre¬ 
pared to offer accommodation to students this 'ummtr , the 
victoria University has, however, made no such provision 
The method of procuring instruction in practical agriculture and 
experimental farming occupied much of the attention of the 
meeting, and much stress was laid upon the importance of 
securing the Co operation of farmers to look after the ex| eri- 
mental stations 

On the matter of peripatetic teaching, it was felt by some 
that no very great assistance could be expected from the clcment- 
ar 7 teacher, and Lhat reliance must be placed %ipon the teacher 
applied by the Universities, in some cases advantageously 
tapplemented by the teachers in secondary schools. 

Nut ihe least important feature in lhe Conference was the 
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anxiety displayed by all present to urge on to the utmost ul 
their power the great work of Lhe dissemination of technical and 
scientific instruction, influenced solely by disinterested motives 
for the public service 

Uamiiridi.k —I J rof Jlonney, F R S , Fellow of St John’s 
College, will this year deh\cr the Rede Lecture in the Senate 
House, on Wednesday, June 15, at noon The subiect is 
" The Microscope's Contributions lo Lhe Farth's Physical 
History ” 

T lie Adams Memorial Committee have issued a circular 
inviting contributions towards Qie erection of a monument 
Lu the Die Prof J C Adams in Westminster Abbey These 
111 ly be paid lo one uf the treasurers (Dr Searle, Master 
of Pembroke, and Prof Livcing), or to one oT the secretaries 
(Dr Porler, Master of Teterhouse, Dr Donald MacAlister, St 
lohn’s, and l)r Glaiaher, "I nnity), or to the account of the 
Adam , j B Memorial Fund at Messrs Mortlock's Bank, Cambridge 
We do not doubt that Lhe invitation will meet with a generous 
response from the admirers of the great astronomer 


SOCIETIES AND ACADEMIES 

# London 

Royal Society, April 28 —“On a Decisive lest-case dis 
proving the Maxwell Boltzmann Doctrine regarding Distribution 
of Kinetic Energy By Lord Kelvin, Pres R S 

1 be doLtnne lefc rred lo j r that staled by Maxwell in his paper 
1 ' On Lhe Average Distribution of Energy in a System of Material 
Points ” (Camb Phil Soc 'I rans , May 6, 1878, republished 
in vol 11 of Maxwell’s “Scientific Papers ”) in the following 
words — 

“ In the ultimate slate of the system, the average kinetic 
energy of two given portions of the system must be in the ratio 
uf the number of degrees of freedom of those portions " 

Let the system consist of three bodies, A, B, C, all movable 
only in one straight line, KlIL 

B bung a simple vibrator controlled by a spring so stiff that 
when, at any time, it has very nearly the whole energy of the 
system, its extreme excursions on each aide uf its position of 
equilibrium arc small 
C and A, equal masses 

C, unacted on by force except when it strikes L, a fixed 
barrier, and when it strikes or is struck by D 

A, unacted tin by force except when it strikes or 1*. struck by 
I), find when it ib at less than a certain distance, 1 IK, from a 
fixed repclIenL barrier, K, repelling with a force, h varying, 
according to any law, or constant, when A is be- 
twetn K. and II, but hemming infinitely great 
when (if nl any time) A reaches K, and goes 
infinitesimally beyond it 

Suppose now A, B, C to be all moving to and 
fro 1 he collisions between H and the equal bodies 
A and C on its two sides must equalize, and keep VF 

equal, the average kinetic energy of A, immediately ( 

before and after these collisions, to the average 

kinetic energy of C Hence, when the times of A __ 

king in the space between If and K arc in¬ 
cluded in the average, the average of the sum of 
the potential and kinetic ener^iis of A is equal to 
the average kinetic energy of (— 13 ut the potential 
energy ol A at every point in tho space HK is Ofl 
positive, because, according to our supposition, 
ihe velocity of A i-. diminished during every time 
of its motion from II towards K, and increased Lo 
the same value again during motion from K to H. 
lienee, the average kinetic energy of A is less than n C 
lhe average kinetic energy of C I 

This is a test case of a perfectly representative 
kind for the theory of temperature, and it effect¬ 
ually disposes of the assumption lhat the tem¬ 
perature of a solid or Uquid is equal to its 
average kinetic energy per atom, which Maxwell 
pointed out as a consequence of lhe supposed 
theorem, and which, believed to be thus eitab- * 

lished, has been largely taught, and fill-ciously 
used, as a fundamental proposition in thermo “ 

dynamics 

It is, in truth, only for an approximately 11 perfect " gas—that 
is to say, jn assemblage of molecules in which each molecuje 
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move* for comparatively long limes in lines very approiimately 
straight, and experiences changes of velocity and direction in 
comparatively short times of collision—and it is only for the 
kinetic energy of the translatory motions of the molecules of the 
"perfect gas/' that the temperature is equal to the average 
kinetic energy per molecule, as first assumed by Waterston, and 
afterwards by Joule, and first proved by Maxwell 

u Researches on Turacm, an Animal Pigment containing 
Copper , Part JI ” By A H Church, M A , F R S , Pro¬ 
fessor of Chemistry in the Royal Academy of Arts, London 

This paper is in continuatioif of one read before the Society 
in May 1869 (Phil Trans , vol chx pp 627-36) It con¬ 
tains an account of observations made by other investigators on 
luracln and on the occurrence of copper in animals , a table of 
the geographical distribution of the Touracos, and a list of the 
twenty-five known species , a chart of turacm spectra (foi^which 
the author is indebted to the kindness of Dr MacMunn) , and 
a further examination of the chemical characters and the compo¬ 
sition of luracln The more important positions established by 
ihe present inquiry are these — 

1 The constant occurrence in eighteen out of the twenty five 
known species of Afusoj>Ha%id<r t of a definite organic pigment 
containing, as an essential constituent, about 7 per cent of copper 

2 The " turacin-hcarers f> comprise all the known species of 
the three genera, Turacu r, Gattim, and Musofhagm , while from 
all the species of the three remaining genera of Lhe family A/mo 
fhagid (£—namely, CorytkiTola, Schitorhis, and Gymtiosc/nzct hn 
—turacm is absent Furthermore, the zoological arrangemeDL 
of the genera constituting this family is in accord wiLh ih-xt 
founded on tho presence oF turacm 

3 The spectrum of turacln in alkaline solution shows, be¬ 
sides the two dark absorption bands previously figured, a faint 
broad band on euher side of line I 1 , and extending from A 496 
to A 475 

4 The spectrum of isolated turacm in ummomacal solution 
shows, besides the three bauds already named, a narrow fourth 
band, lying on the less refrangible side of line D, and extending 
from A 605 to A 589 It probably arises from lhe presence of 
traces of tne green alteration product of turacm formed during 
Lhe preparation of that pigment in the isolated condition , an 
alteration product which is likely to prove identical wilh 
Krukenberg’s turacoverdin 

5 Turacm in ammomacal ^olulion remains unchanged after the 

lapse of iwenty three years « 

6 Turacm in ilie dry Btate, when suddenly and strongly 
healed, yields a volatile copi«r-containing red derivative, which, 
though undi&solved by weak ammonia watei, is nut only soluble 
in, but may be crystallized from, ether 

~ 7 Turacm id the dry state, when heated in a tube surrounded 
by the vapour of boiling mercury, becomes black, gives ofl no 
visible vapour, is rendered insoluble in alkaline liquids, and ih 
so profoundly changed that it evolves no visible vapour when 
afterwards strongly neated 

8 The accurate analysis or turacm offers great difficulty, 
The percentage composition, aj deduced from those determi 
nations which seem most trustworthy, is— 


Carbon 53 69 

]lydrogen 4 60 

Copper 7 01 

Nitrogen 6 96 

Oxygen 27 74 


These numbers correspond closely with those di mnhded by 
the empirical formula CygH^CujNyOj,, although the author 
1 \ys no slmi upon this expression 

9 Turacm presents some analogies with hremalin, and yields, 
by solution in oil of vitriol, a coloured derivative, turaco- 
porphynn lhe spectra of this derivative, both in acid and 
alkaline solution, present striking resemblances to those of 
haima to porphyrin, the corresponding derivative of hrematin 
Bui copper is present In the derivative of turacin, while iron is 
absent from its supposed analogue, the derivative of hecmatin 

Chemical Society, April 7 —Dr W H Perkin, F.R S , 
Vice-President, in the chair —The following papers were 
read —The separation of arsenic, antimony, and tin, by 
J Clark. The united sulphides of insole, antimony, and 
tin obtained In the ordinanr course of quantitative analyst 
are diaaolTed In a strong sofa lion of ferric chloiide In hydro- 
ohlnfiG actd> and the arsenic distilled off and weighed as 
trisulphide. The residual liquor contalm the antimony as 
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trichloride, and the tin as stannic chloride, together with 
ferrous and feme chJorides Without removing the iron salts, 
the antimony is precipitated with hydrogen sulphide m a 
tepid solution containing from one quarter to one-third of its 
volume or hydrochloric acid and a considerable quantity of 
oxalic aud The precipitate, which is free from tin, is washed 
first with water, then with alcohol, and finally with carbon 
disulphide, and weighed as after being dried at 130° 

When the antimony precipitate is large, it mu9t, after drying, 
be digested in carbon disulphide to extract the whole of the 
sulphur To obviate this, the author reduces the excess of 
feme chloride with tlun sheet-iron, as soon as the yellow 
colour has disappeared the undiBsolved iron is removed, and the 
antimony which has come down is redi^solved by cautiously add¬ 
ing ferric chloride till the solution is distinctly yellow, showing that 
all the tin is in Lhe stannic slate, a warm solution of oxalic acid 
containing About one-third of 1 tn volume of hydrochloric acid is 
Lhen added, and the piecipitated antimony trisulphide washed 
and weighed as (above After removal of the antimony, the 
hydrogen sulphide is expelled by boiling, Lhe oxalic acid decom¬ 
posed with potassium permanganate, the tin precipitated in a 
hot solution with hydrogen sulphide, and allowed to stand till 
cold 'lhe stannic sulphide thus obtained is filtered, washed, 
ignited, and weighed as SnOj —Hannons chloride and its use as 
a source of chlorine, by \V A Shensfone and <_ R Reck 

1 he authors have examined chlorine prepared Irom aix specimens 
of plutmous chloride of independent origin, and have found 
oi)gen and hydrogen chloride to be present in them all Prom 
these results they conclude that platinmis chloride made by any 
of the processes hitherto recommended, including that lately 
suggested by L Pigeon, contains a very perceptible quantity of 
some basic compound, which gives off water, together wiLh the 
gases previously mentioned It was also noticed that after 
mercury has been exposed to Lhe action of chlorine, in the 
presence of a trace ot water, it becomes capable of absorbing 
hydrogen chloride , it is not yet ceiLun whether this action 
depends on the presence of oxygen or not —Note on the ad¬ 
hesion of mercury to glass in the presence of halogens, by W A 
Shenstone The author hndi that carefully purified chlorine, 
bromine, and iodine ailed mercury like ozone, causing it to 
adhere to glass in a remarkably perfect manner — The decom 
position of manmtol and dextrose b) the Bacillus et/iaccticui, 
by P F P rankland and J S Lumsden I he authors find that 
the products of feimentation of IhjlIi mannitol and dextrose by 
li ethac-tticus consist of ethyl alcohol, acetic acid, carbon 
dioxide, hydrogen, and traces of Miaimc acid A considerable 
quantity of funnic acid is also formed when the fermentation 
proceeds in a diixed space, whilst, in lennenlaliuns conducted in 
flasks merely plugged wiLh cotton wool, formic acid, except ill 
traces, is an exceptional product I his phenomenon has pre¬ 
viously been found to occur with fermentations by means ol B 
ttkacclosucLiniLiis Formic acid is doubtless a primary product 
of the fermentation, but tends to break down into carlion dioxide 
and hydrogen In the closed space, however, equilibrium is 
soon established between the formic acid and its decomposition 
product*, and part of the formic acid is subsequently found in 
the solution This view is supported by lhe Jact that carbon 
dioxide and hydrogen are found in almost equal volumes 
The proportions in which the several products are obtained 
from mannitol are approximately represented by the equation— 

3C a Il 14 O a + H a O - C.lUO, + sCJIoO f 5 CHjOj 4- CO a 
In the case of dextrose Lhe products occur in the proportions 

2 5(- a HflO 1 5 C 2 H 4 0 , 3CH 3 Oj CO, I here is a close quail 
lalive and quantitative resemblance between JermeniaLiiimt by B 
elhacrticus and those occurring by means of the Bntumoeoccu j 
(Fnedlander), which renders it probable that this ethaceiiL decom 
position is a very general and typical form of fermenLaiwe change 
—The preparation of glycollic acid, by H G Colman Glycollic 
acid may be leadily prepared by boiling concentrated potBs- 
sium chloracetate solution for 24-jo hour* the liquid is then 
distilled under reduced pressure, and the residue mixed with 
acetone On evaporation of the filtered solution, glycollic acid 
crystallizes out In colourless crystals, containing only about o 5 
per cent of ash This acid would seem to be dimorphous. 
Glycollic amlide may be prepared by heating glycollic add 
for some lime io 240", and boiling the producL with amlinc — 
Hr search ei on silicon compounds and iheir derivatives , Part 
vi The action of silicon tetrachloride on substituted phenyl- 
atnines, by J E Reynolds Diphenylamine combines with 
silicon tetrachloride lq form an unstable addition compound, 
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which ib decomposed below Lhe boiling-point of benzene | 
EthylaniUne u easily acted on by the tetrachloride, ethylamline 
hydrochloride separates, and a compound having the compe¬ 
tition SlfPhNEt)* is formed Diethylamline is but feehly 
acted on by silicon tetrachloride , the compound PhNEt,HCl 
is fonned, and probably a substance of the compoimon 
SitC^^NEtJ^ —Qiemistry of the compounds of thiourea and 
tbiocarbimidcB with aldehyde ammonia, by A E Dixon 
The alkyl and allied thiocarbimides react with aldehyde- 
ammonia, in accordance with the following equation— 

RNCS + 2R'CH(OH)NH, CSN b H 3 R(CHR^ + 2H s O 
It waB suggested that some connection might exist between 
the clau of substancea so forn^ed and the compounds obtained 
by Lhe action of thiourea on the aldehyde-nmmonlaB From 
the great similarity in behaviour of the compounds derived from 
thetwo sources, the author infers that they arc members of theiame 
class Though thiourea and aldehyde-ammonia readily interact, 
it was found impossible, under any conditions, to cause sub¬ 
stituted thioureas to act on aldehyde ammonia 1 he author 
considers that this fact indicates that the mnnosubstituted 

/NHj ,NHR 

thioureas are of the form HN and not CS S 

X SH X NH a 

— lhe atomic weight of boron, by J L Hoskyns Abrahall 
The deceased author determined the atomic weight of boron by 
estimating the amount of silver necessary to precipitate the 
bromine from a known weight of boron bromide The mean 
atomic weight ohtained is 10 S16 ± o 0055 Silver is taken as 
107 9 2 3» and bromine as 79 951 

Physical Society, April 8 —Dr J H Gladstone, F R S , 
Pan President, in the chair —Mr Waiter Baily read a paper on 
the construction of a colour map By the term " colour map,” 
the author meant a diagram, each point of which defines by Its 
position some particular colour Captain Abney had shown that 
all colours, except the purples, could be formed by adding white 
light to some spectrum colour, whilst all except the greens could 
be made to produce white by the addition of tome spectrum 
colour There were, therefore, two ways in which colours, 
other than greens and purples, could be indicated In one of 
these, the ordinate of a poinL might represent the spectrum 
colour by its wave-length, and the abscissa, measured to the 
right of a vertical spectrum line, the amount of white light to be 
ail Ided to the spectrum colour to produce the colour represented 
by the point In the other, the abarUsa of a poinL situated on 
the left of lhe spectrum line represents the quantity of white 
light produced by the addition of the spectrum colour to the 
colour indicated by lhe point Regarding the spectrum colours 
as formed by mixing three primary colours (red, green, and 
violet) in varying proportions, three curves were drawn to the 
left of the spectrum line whose abscissae represented respectively 
lhe proportions of the three primary colours present in the cor- 
iC'pondmg spectrum colour Horizontal duLancai from any 
point to these curves show the proportions in which the primary 
colours are to be mixed produce to the particular colour defined 
by that point For points between the curves, the horizontal 
distances are not measured all in one direction, and therefore 
indicate Abnormal or imaginary colours, The principle of the 
tnap was further llluitrated by a sort of colour itaff, confuting 
of three horizontal lines representing the three primary colour 
scmatiuni (ace figure) of such luminosities that equal lengths of 
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the three lines Indicate white light If poind, R> g, v, be taken 
in theie lines, then a cross line a will cut off lengths a m, a g, 
a V, whose miature will produce a certain colour [f now A be 
moved parallel to itself towards the right, the colour will 
change by the addition of white light , moving a to the left 
means a subtraction of white light When k, g, and v are 
properly chosen,a certain position, a, of the cross line,correspond! 
10 a spectrum colour The whole of the senei of colours 
which can be obtained by adding white light to that spectrum 
colour can then be represented by sliding A towards the right 
Positions b' and a' give colours complementary (b B and a The 
distinguishing features of such a series or colours are the 

differences! - Gaud o- V, and the Mtbor calls the ratio the 

"colour index." Passing up the ipectnJtn from red to Violet, 
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the index, which is first large and poaitive, diminishes and 
becomes negative between yellow and blue; it then passes 
through infinity, and becomes positive and decreases to zero 
rhe subject of determining the indexes of colours resulting from 
the mixture in various proportions of two ether colours whose 
indexes were known, was comidered, and diagrams showing 
the various curves, exhibited Experimental methods of 
determining the proportions of the primary colour sensations 
constituting the spectrum tints were described A visitor 
inquired how the author’s system provided for the class of 
colours oQtsJde the red and violet He also desired a definition 
of " white light " He himself had Clever been able to produce 
pure white by mixture of colours, for a reddish violet generally 
resulted On the other hand, he found it possible to match any 
other colour by mixt^e Prof Carey Foster thought 
Helmholtz was the first to propound the law which the author 
had attributed to Captain Abney He wished to know hbw the 
amounts of colour sensation were supposed to be measured 
White light he considered ought to be defined aa light in which 
a normal eye, not fatigued, could perceive no preponderance of 
any colour Mr Blakesley said that if white light was a mixture, 
and only two unknowns were necessary, then any colour could 
be produced by the mixture of two other colours Dr Sumpner 
pointed out that white light was by no means a constant colour, 
but depended greatly on the source He thought the author’s 
map ol a more Absolute nature than that proposed by Maxwell 
Dr Hoffert inquired whether the intensities of each spectrum 
colour hod been considered equal or otherwise taken into 
account, and olid whether the results arrived it would be true 
for intensities other than those chosen Mr, Body, 111 reply, 
said Captain Abnt.y had found the light from the crater in the 
positive carbon of an electric arc La he the most constant white, 
and in hn method of experimenting errors due to variations of the 
source cancelled The quantity of any spectrum colour was dc 
fined by the breadth of the band used, the breadth being small and 
measured on the scale of wave-lengths —A paper on a mnemonic 
table for changing from electro hlatic to practical and C G S 
electro-mignetic units was read by Mr W Gleed In the 
table, whicn is given below, the abbreviations Stat and Mag are 
used to denote the electro static and electro-magnetic units 
respectively, and v stands for 3 x 10 1 " — 

Uni'K of 


Capacity 

Remtance 

Potential 

Current 

Quanmy 

Powira of id for prac¬ 
tical and nuf naltc 

until , 

9 

9 

\ B 

i 

1 

Small unit 

Practical uflll. 

Stal 

Mag 

Mag 

Sui 

Star 

Farad 

Ohm 

Vuk 

Ampere 

Coulomb 

Lar^o unit 

Mas 

Slat 

Sut 

Maf 

Mag 

Fariur for But and 

Mac 

v J 


V 

V 

, V 


To form the table, the numbers 981 in Lhe middle of Lhe second 
line give the value of f The end number* ire duplicated, 
giving 99,811 Below Ibera in the fourth line come the names 
of the practical units, the initials forming the word fovac 
Remembering that the electro magnetic units of resistance and 
potential were too small for practical use, one places Mag above 
Doth Ohm and Volt, Ohm's law and definitions then show 
Lbat the practical units of capacity, current, and quantiLy must 
be less than the electro magnetic units, hence Msg mud be 
written below Farad, Ampere, and Coulomb bince the 
practical units ora intermediate in magnitude between Slat and 
Mag, the vacant spaces are then filled in by Stat The v't m 
the bottom line are added from memory Several examples 
showing the use of the table are worked out in the paper 
accompanying the table —A paper on the law of colour in 
relation to chemical constitution, by William Akroyd, was read 
by Mr Blakesley The author has observed that, in cases of 
compounds having a constant radical, BL, and a variable radical R , 
the effect of on Increase m the molecular weight of R is to make 
the colour of the compoand tend toward! the red end of the 
colour scale Exceptions ore, however, noted Mr. H, M 
Eldar questioned the author's conclusions, saying that in many 
cases the colours tend towards blue. 

Anthropological Institute, April 26 —Dr Edward B 
Tylor, F R.S , President, In the chair, —Prof R K Douglas 
read a paper on the social fend* religious ideas of (he 
Chinese, as illustrated in the Ideographic characters of the 
/hnguage. Tha paper baglns wtth a short introduction, show¬ 
ing that the Chinese Ideognpblo characters are picture-writings, 
and that u inch ih«y supply an Interpretation of the meaning 
1 of words as theie were understood by the Inventors of the 
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characters representing Ihetn. Following on thU ia an account 
of the earliest ror hieroglyphic form of the writing, with ex¬ 
amples, and (he development of this resulting in the ideographic 
character! These are taken as being illustrative of the ideas 
of the people on political, social, scientific, and religious Ideas. 
For example, the Importance which was attached to the quail* 
ties of a sovereign la exemplified In the choice of the symbol 
employed to express a supreme ruler, the component parti oT 
which together signify 11 ruler of himself" By means of the 
same graphic system a kingdom is shown as 11 men and arms 
witbln a frontier ” Pausing to the social habits of the people, 
their domestic life Is illustrated by a number of ideograms 
descriptive of their household arrangements and relationships 
In succession are traced id the written character! the ideas 
associated with men and women, thenyrirtues and their failings j 
the notion! auoriatetf with marriage , and the evidences of 
pastoral ai well as of agricultural habits among the people 
Turning to the popular religious faiths it is shown how promi¬ 
nent is the belief in the god of the soil, whose presence brings 
blessings, and whose averted countenance 11 followed by mis¬ 
fortune The ideas associated with objects of nature are next 
treated of, and the paper conclude! with references to the 
coinage of the country as described in the Ideograms employed 
to represent its various forms —Mr Joseph OITord, Jon., read a 
paper on the mythology and psychology of the ancient Egyptians 

Entomological Society, April 27 —Mr Robert McLich- 
lan, F R S , Treasurer, in the chair —Mr C G Barrett 
exhibited, for Mr. frabine, varieties of the following species 
viz. one of Papifio machaon % bred by Mr S ftaily, at Wicken, 
in 1886 , one of Argynms lalkonta , taken at Dover in Septem¬ 
ber 1883 , one of A euphrosyuc, taken at Dover In 1890 , and 
one of A se/tne, taken ajt St. Osyth, in 1885, by Mr W H 
Harwood. He also exhibited a long series of Dtmas eoryh, 
reared by Major Still from larva fed exclusively on beech, 
which he said appeared to be the usual food of the species in 
Devonshire, instead of hazel or oak Mr Barrett alio ex¬ 
hibited, for Mr Sydney Webb, a number of varieties of 
Argt ga/a/Ara, Last om mat a mtgxra, Hipparchia titfwnu^ and 
CttnonympKa pamphilus , from the neighDourhood of Dover — 
The Rev J Seymour St John exhibited a variety of the female 
of Hybrmia progemmana taken at Clapton in March last, in 
which the partially developed wings were equally divided in 
point of colour, the base being extremely dark and the outer 
portion of the wing very pale —The Rev, Canon Fowler 
made some remarks on the subject of piotectlve resem¬ 
blance Hih attention hid been recently called to the fact 
that certain ipeciesof KaJhma apparently lose their protective 
habit In some localities, and sit with their wings open , and 
Dr A K Wallace had informed him that he had heard of a 
species lilting upside down on stalks, and thus, in another way, 
abandoning its protective habits. Mr W. L Distant referred 
to certain specie! of South African butterflies, which, when 
at rest, were protected by their resemblance to the plants 
on which they reposed, or by their resemblance to the 
rocks on which they settled, but which frequently abandoned 
their protective habit and sat with open wings. Mr Barrett 
Mr McLaclan, Mr, Jacoby, Mr Champion, Mr, H, Goss 
Canon Fowler, and Mr Fronawk continued the discussion — 
Mr Goss informed the meeting that, in punuance of a resolution 
of the Council passed In March last, he and Mr. Elwes had re¬ 
presented the Society at the recent Government inquiry as to 
the safety and suitability of the proposed rifle range In the New 
Forest, held at Lyndhurst by tne Hon. T W H, Pelham, on 
the 20th, am, 2and, and 23rd IniL, and that they had given 
evidence at such inquiry 

Paris 

Academy of Bclenccs, April 35 — M d’Abbadle In the 
chair —On the photography of coloun (second note), by M G 
Lippmann. In his first communication on colour photography, 
M. Lippmann remarked that the results would have been much 
betterlriaochromalic lilnu had been employed He has now 
obtained some new pictures, and presented them to the Academy 
Silver bromide films, stained with azalin and cyan in, were used 
In connect bn with the arrangement previously explained. The 
•oUr spectrum appears to bare been photographed In all its 
beauty with xq ezpo-urj} of about thirty seconds. On two of the 
plates the coloun viewed by transmitted light are seen to be 
complementary to those given by reflected light. A photograph 
of a window containing red, green, blue, and yellow glames sp- 
fc pears to be very satis f ac t ory. Ochera of a group of drapery and 
|U parrot were obtained with an exposure of frorfl five to ten 
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minuter. Several h cuts’ exposure were given to a plate of orange* 
surmounted by a poppy, diffused light being employed. In ill ■ 
cases the forms of ine objects were reproduced as well ss 
the colours —On the means employed in producing rain 
artificially, by M Faye. The lutnoT states Eipy's opinions 
on ihe formation of cyclones and other atmospheric dis¬ 
turbances, and quotes a letter on rain-making experiments 
earned out in Florida in 1857. He is of opinion that the 
theory which led to the experiments is wrong For, according 
to M, Faye, (1) water ipoutfl, tornadoes, and cyclones move 

3 uickly during calm weather ascending columns of heated lir 
0 not move (2) Tornadoes and water-spouts whirl vigorously 
in a certain direction ascending columns of air do not rotate, 
or only do 10 very faintly (3) 1 ornadoes and water spouts are 
cold in the centre ascending columns of air are warm. (4) 
Tornadoes and water-spouts descend from clouds ascending 
column h rise towards the clouds, &c —On the division, according 
to terrestrial latitudes and longtitudes, of the geological groups 
on the earth, by M Alexis ae Tillo The following arc the 
sums of the distribution of groups of rocks, &c , given In the 
tables for every ten degrees or latitude , the dimensions are 
expressed in millions of square kilometre! — 


Pre Cambrian 

Primary 

Secondary 

Tertiary 

Quaternary 

Gravels 


19 85 

Glaciers 

l 94 

17 18 

Igneous rocks 

3 96 

19 85 

Coral islands 

0 02 

8 71 

19 17 

■‘—{ass- 

98 03 
36 16 

7 35 

Total 

134 19 


Tables are also given showing Ihe proportion of the known 
surface of the globe occupied by each of the above groups, 
and also showing the distribution in longitude —Observations 
of two new planets, discovered at Nice Observatory on March 
22 and Apm I, by M Charlois Observations for position are 
given —Photography of the Ring Nebula in Lyra, by M F 
Denza. —Solar observations made during the first quarter of 
1892, by M Tacchim (See Our Astronomical Column) —On a 
problem in mathematical analysis connected with equations in 
dynamics, by M R Liouville —Direct and indirect measure* 
of the angle which the surface of a liquid makes with glas- 
which it does not wet, by M C Malawi —On thermo-electric 

? henomena produced by the contact of two electrolytes, by M 
Ienn Bogard —Addition to the law of the position of nervous 
centres, by M. Alexis Julien —Analysis of a chromiferous clay 
from Brazil, by M A Terreil —On Lhe waters and muds of the 
likes of Aiguebelette, Paladru, Nanina, and Sylins, by MM 
L Duparc and A Delebecque. 
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BRALUIOPODS OF THE A/TINE 7 R/AS 

Brachiopoden der Alptnen Tnas Von A Bittner 
Abhatuil d k k qcologischcn Reivhsan\talt } Bd ki\ 
4to F 325 pages, 41 plates, and numerous zincotypes in 
the text. (Vienna A Holder, 1890) 


B OOKS on Tnassic fcssils, helping as they do to 
bridge over the gap in our knowledge of those life- 
forma that led from the ancient times to the middle 
ages of earth-history, will always be welcomed by both 
geologist and biologist, especially when, as in the fine 
work before us, they show signs of wide learning and 
elaborate research, and are accompanied by such figures 
and diagrams as place their stores of information wiLhm 
easy reach of all 

The Triassic rocks and Hrachiopods best known to 
English collectors, and indeed to geologists in general, 
through the writings of Munster, v Khpstem, and Laube 
on the one hand, and Suess and Zugmayer on the other, 


are those of the St, Cassian argillaceous beds and of the 
Hallstatt limestone Besides these, the Hrachiopods of 
the Alpine Muschelkalk have been largely worked out by 
Schauroth and Boeckh fn addition to those from these 
well-known horizons, Mr Bittner surveys the Brachiopod 
faunas from a large number of other beds, including the 
Rhaetic, few of which beds have been systematically 
worked before, but all of which may be compared with 
those of the above-mentioned better-known types 

Mr Bittner has divided his work into two parts the 
first, of 287 pages, being devoted to the description of 
species and the comparison of fauhas , the second deal¬ 
ing with the morphology and distribution of the several 
genera It will be convenient to follow a similar order 
in this article 

Part I follows primarily a stratigraphical, and second¬ 
arily a topographical arrangement, so that the species are 
described under various faunas In one place, however, the 
author stops to give us two interesting essays, one on his 
new genus Haloreila , the other on the Tnassic species 
of Rhynchonella^ both of which should by rights have 
come in the second part of his work 

The descnptions are based chiefly on matenals in the 
Museum of the Geologische Reichsanstalt and the Hof- 
museum in Vienna, although a very large number of 
other collections—private and public—have been con¬ 
sulted by the author Among these, however, we fail to 
notice the British Museum, which contains many of 
v. Klipstein's types Mr Bittner, it should be men- 
tioned, invites collectors and others to send him all their 
material, and promises to determine the species carefully 
and to describe any new «nes The present volume is 
sufficient guarantee that the work will be carefully done 

It may well be imagined that the task set before our 
author was no light one. There appear to be 398 species 
of Brachiopods in the Trias of the Alps, and of these 216 
are named for the first time in this frork. But we 
wish that Mr Bittner had made h^s book a little more of 
what one expects it to be from its size and scope—namely, 
a monograph of the Brachiopods the Alpine Trias 
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Such a monograph would ha^ included a diagnosis, if 
not a figure, of every species of Brachiopod known to 
occur in these beds , it would have summarized the litera¬ 
ture of the subject, and it would have shown at a glance 
under each species in what beds and at what localities it 
occurred Such a work, which need not have been a 
page longer than the present, would have been worth a 
library to students of these fossils The aiuhor, however, 
lias elected merely to crowd Aur shelves with one more 
book, and not even a book in the highest sense of the 
word He has unfortunately not thought it necessary to 
give even descriptions of previously named species, unless 
he has-something new to say about them, while his whole 
volume is innocent of any serious attempt at a diagnosis 
Here is an example—no unfavourable one—of his 
method — 

“ Rhynchonelhi Attihna } nov sp ” 

“A small Rhynchonella occurring in numbers, which 
at first*sight reminds one of the above-descubed Rh 
trinodosi m . The simplest examples aie very near that 
species and easily confused with it^ 

He then goes‘on to contrast R Attthna with R trtno- 
dosi, point by point, for twenty-seven lines, and so ends 
without any independent description of his new species, 
and with nothing to say how it differs from the ninety 
other Triassic species of the genus, not to mention the 
rest And there are many worse instances than this 

We are aware that Mr Bittner 19 by no means the 
only offender in this respect , were he so, our complaints 
would be unnecessary He 15 merely an example of a 
body of writers, far too numerous in our own country, 
who seem to have the notion that this sort of thing is 
science It is what science has to put up with, and if 
possible to make science out of, but there is generally 
about asmuA science in it as in an auctioneer's catalogue 
The writers in question seem never to have heard of 
Linmeus Had they studied his writings, they would 
understand that, for systematic purposes, the diagnosis is 
everything, that every new species described often necessi¬ 
tates a re-diagnosing of all other species in the genus, 
and m many cases involves a fresh diagnosis of the genus 
itself Were this appreciated, fewer synonyms would 
disgrace our lists 

To return to Mr Bittner, whose work is after all more 
scientific than thaL of most of these name-mongers It 
is noticeable Lhat he, as a rule, gives no measurements, 
leaving it to readers to gather these from the plates The 
task of calculating average measurements is or course 
irksome , still it is often possible to compare species more 
accurately by their means than by any other 

Neither does our author ever take the trouble to inform 
us of the meanings of his trivial, or even generic names 
“ Why R trinodosi t " we a9k, and infer—though from 
nothing under the head of the species itself—that it is 
due to the association of the species with Ceraittcs tnno- 
dosus But there aie many names that still remain to the 
present writer unsolved enigmas: such are S , pia } 
S avarica (unless this means avaricensis) t and R gene- 
rosa It is also rather difficult t6 undent and why thi'be 
species of Rhynchonella, all from the same district, should 
\>e called R cimbnca t R tcutomca , and R. vcnetiana 
We venture to think, however, that the climax of nomen- 
clatural aberration is reached in such a name as “ Ka¬ 
il 
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mn^kina Leopoldt Austria nov spec '* Here the author 
is following- the bad example of" Spirtftnna Maxtmihani 
Ltuchtenbcrgensis Klipstein sp and similar preciosities 
of the older writer If emperors and dukes need such 
distinctive appellations, what must be done for ordinary 
mortals ? Some day we shall see il Robtttsonia Guhefont- 
Smithi-South-Kensington* tons Jones sp ” Seriously, no 
anount of snobbishness can make these names binomial 
Mr Bittner will need no apology for these remarks, for he 
has written — 

11 Es ware nur zu wunschen, dass man sich auch gegen 
andere Uebelstande und Missbrauche in derNo- 
menclatur in s<f eifnger Weise aussprechen 
mtichte ^ * r 

In his investigations into the internal structure of some 
of these Biachiopods the author has received much help 
from the researches of Mr H Zugmayer, many of which 
are here published for the first time Like the Rev 
Norman Glass, Mr Zugmayer has devoted muc^i atten¬ 
tion to the shape of the lophophoral support While Mr 
Glass, however, works his specimens out by careful dis¬ 
section, Mr Zugmaye? adopts the fashiogable method of 
cutting a series of sections Morphologists, as we know, 
look down on paleontologists, and their real reason is 
that the latter cannot use the Caldwell microtome , but 
the figures here published will go far to remove that re¬ 
proach One could wish, however, for more diagrams 
elucidating the results obtained by the sections 

The author has made a large number of new subgenera 
and a few new genera, the details of which are too tech¬ 
nical for reproduction here The following forms may 
be noted as strictly characteristic of the Trias - The 
Konmckinid^, especially Komnckina and Amphichna, 
the Thecospindx, certain Rhynchonellid^, viz 
Ifalorella , Dimcrella , and the subgenera A^stnella and 
Norella> Camcrothyns and Cruratula , which are two 
subgenera of IValdheiwta , Mucleatula and Juvavclla , 
two new genera of theCentronelhne type of Terebratulid^, 
long beaked forms oiRetzia, most of the diplospire Spin- 
gene f the septate SpingcrcE ( Amphitomella) J Ment- 
"e/ta, a subgenus of Spirtferma s the doubtful Badiotella 3 
and some peculiar Cyrtince 

Turning now to Part II of the work, we may note the 
following details concerning some of the above forms 

The numerous groups of Spirtferma , though con¬ 
venient, are of uncertain value , for it is uncertain 
whether, in determining affinities, more weight should be 
attached to the structure of the beak or to the ribbing 
Ribbing vanes greatly in forms with the same beak-struc- 
ture, eg the Hirsuta group This is an instructive in¬ 
stance of the difficulty of classifying on other grounds 
than those of phylogenesis. 

( The Cyrttna are interesting C Fntschu is a new 
species in which the pseudo-deltidium, which in other 
Brachiopods is a single plate closing in the peduncular 
aperture, consists of two rows of separate scale-like plates 
alternating with one another C Buchx 1 and C Zittehi 
appear to have been attached, at least in youth, by the 
apex of the larger valve', which is often curiously distorted 
This fact may explain the pieudo-deltidium of C Fntschu 
for it may have been flexible to allow of the passage of a \ 
short peduncle or byssus. These forms lead up to Cyr/o- ] 
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theca, which was attached by one of the broad surfaces 
supporting the beak of the larger valve The unique 
original of this genus has unfortunately been lost 

The genus Spirtgera is divided into numerous groups, 
many of which have a secondary lamella running along¬ 
side of the mam lamella that supports the spires of the 
lophophore , they are therefore said to be 11 diplospire. J 
This structure is extremely rare in Palzozoic species ol 
the genus 

The Koninckimds form the most widely distributed 
family of Lhe Upper Alpine Trias , and of it, as well as of 
the four genera belonging to it, a complete description is 
given In Mr Bittner’s opinion this family has been 
shown by the researches of Mr Zugmayer to be closely 
allied to the Spinfenda: The lophophore support is 
diplospire AmphitIInodonta } a new genus of this family, 
has an extremely complicated hmge and teeth 

Bixdiotella is a remarkable genus founded on a single 
unsymmetncal large valve Its resemblance lo Strepto - 
rhyni.hus suggests that it is probably a relic of the 
Strophomenidx 

Juvavelhi and Nucleatula are two new genera of the 
Centronellinae found in the Hallstatt limestone This 
group has not hitherto been found in rocks of so late 
an age 

The general relations of the Triassic Brachiopods of 
the Alps may be summarized as follows -- 

Jn the Lower Trias there are only two species, a 
Lingula and a Discina 

In the Muschelkalk there are forty-two species, refer¬ 
able to Ltngula , Disci na, Terebratula , Waldheinua f 
Rhynchonella , Spingcra , Retzui , Spirtferma , and Ment- 
zeha All these, in closely allied or even identical 
forms, appear again in the Upper Trias 

The Upper Trias contains over 300 species, including 
all the types already mentioned This, therefore, is a 
truer representation of the Brachiopod fauna of the 
Triassic period, The faunas of the Lower and Middle 
Trias are lesB, merely because the conditions were not 
so favourable in the Alpine area 

In the Triassic fauna hingeless genera are very rare 
Among the hinged genera two families, each containing 
over 100 species, are noticeable the Spinfendx for the 
large number of genera, subgenera, and minor groups, 
combined with a paucity of individuals , the Rhyn- 
chonellidae for the large number of individuals, with few 
well-marked genera or subgenera. The philosophic 
naturalist is tempted to suggest that the few divisions 
recognized in the latter family may be due to the very 
richness of the material 

The spire-bearers almost exactly equal the non-spire- 
bearers in the number of species The latter, however, 
exceed in individuals, and, from this period onwards, in¬ 
crease in importance, while the spire-bearers soon dis¬ 
appear from the rock record It Is, therefore, very 
noteworthy that, just before their extinction, the spire- 
bearers should not only develop new branches—the 
Konmckimdae and p) Thecospmdz—but should also 
break up into so many genera, subgenera, and minor 
groups A snfular efflorescence, as Mr, Bittner observes, 
marked the later history of the Terebratulids, a family 
now almost extinct 
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These facts are certainly opposed to the statement of 
Hyatt that stems give off numerous forms in their early 
youth, when the field is free, but not in old age, when 
they begin to be crowded out by the struggle for existence 
Possibly, however, the opposition is more apparent than 
real, and will disappear when the Hrachiopoda shall have 
been studied under the guidance of modern principles of 
evolution. Such a study has begun in America, but we 
regret to see little sign of it in the present work No 
doubt Mr Bittner is only jvaiting to complete his know- 
edge, before entering on a field where he will meet with 
worse obstacles than hard rocks and battered specimens — 
with illusion and ignorance, prejudice and envy, obstinacy 
and superstition When he does start, we shall be the 
first to wish him good speed 

F A Bather 


A TEXT-BOOK OF POLITICAL ECONOMY 

Elements 0/ Economics 0/ Industry Bcng the first 
volume of “Elements of Economics " By Prof 
Alfred Marshall (London Macmillan and Co, 1S92) 
HE nomenclature of this work reminds us of the 
ancient custom according to which the alternate 
generations of a family were named alike As the son of 
Hipponicus was called, not after Hipponicus, but after 
Hipponicus 1 father, Calhas , so the “ Economics of In¬ 
dustry,” though sprung from the " Principles of Econo¬ 
mics/' of which it is a miniature, yet does not derive its 
title from that work, but from the predecessor of that work, 
the well-known text-book which saw the light some thir¬ 
teen years ago I he first and the second “ Economics of 
Industry ” are unlike in form , but a geneial family resem¬ 
blance may be traced between the two generations A sort 
of reversion is presented by the circumstance that 
trades unions are discussed in the latest as in the 
earliest of our author’s books , but not in the intermediate 
“ Principles of Economics ” The character of the 
“Economics of Industry ” the younger, and its position 
in the family group, may best be indicated if, comparing 
it with its immediate predecessor, the second edition of 
the 11 Principles of Economics,” we notice what has been 
retained what has been omitted, and what has been 
added 

The fundamental principles of political economy as 
enounced by Prof Marshall in his magnum opus , have 
been transferred to the pages before us without altera¬ 
tion The conception of economics as he science 
of measurable—not necessarily selfish—motives is 
again the starting-point Thence we are led to the con¬ 
struction of demand-curves, and that construction by 
which the benefit which the consumer derives from 
fall in price is represented Corresponding to demand- 
curves and “consumer's rent w are, on the other side of 
the counter, to to speak, supply curves and rent proper 
But the correspondence it not close, and the diagrammatic 
representation of the conditions of supply presents pecu¬ 
liar difficulties. It is perplexed by the principles of 
“ Increasing ” and “decreasing returns % Difficulty is 
caused by the distinction—first, clearly indicated by 
Prof. Marshall—between “long 'periods" and “short 
periods." An effort Is required to real lie the idea 
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of supply, as it were, projected through time—the 
vast conception of skilled work put upon a future 
labour-market by parental providence for vicarious 
remuneration The forces of demand and supply deter¬ 
mine price, acting simultaneously, in the sense in which 
equations are called simultaneous “Just in the same way, 
when several balls are lying m a bowl, they mutually 
determine one another's position" The law of demand 
and supply—the gravitation of the economic system— 
governs widely distant spheres, not only exchange in 
the proper narrow sense, but also distribution Prof 
Marshall was, we believe, Lhe first clearly to discern this 
identity But, while contemplating the unity of the genus, 
he has not lost sight of the diversity of the species No 
one else has so fully enumerated and allowed for what 
may be called the propria of the different markets , such 
as the circumstance that many of the disadvantages 
in bargaining to which the workman is subject are 
cumulative It is this union of wide general views with 
minute knowledge of concrete details which imparts 
peculiar weight to Prof Marshall’s recommendations 
respecting questions of practical moment, such as the 
limitation of the hours of labour 

These lessons have now been made easier by the 
omission of much that is accessory and abstruse in the 
original volume , in particular, the literary criticisms and 
the mathematical demonstrations Among the latter class 
of omissions two seem conspicuous the difficult formula 
for discounting future pleasure, and what may be cnlled the 
higher theory of the supply-curve, including its possible 
plural intersection with the demand-curve. Difficult, the 
present writer may well call these theories, for he has to 
confess that he was mistaken in some strictures passed 
upon them in a review of the first edition of the “Principles 
of Economic^" (N ature, August 14, 1890) The fuller 
statements about those subjects contained in Lhe second 
edition made it evident that there had occurred what 
more frequently occurs than is acknowledged the 
author was right, and the critic was wrong The little 
incident may be referred to as justifying the plan of 
abridgment which has been adopted—by omission rather 
than compression of difficult demonstrations “ It 
seemed that Lhe difficulty of an argument would be 
increased rather than diminished by curtailing it and 
leaving out some of its steps ” There results a text-book 
eminently fitted for the purpose of education, embodying 
the result of original reflections in a shape adapted to the 
needs of beginners , complete in itself, yet capable of 
being supplemented by the judicious teacher who, refer¬ 
ring to the 11 Principles of Economics,” may point 10 that 
higher world of thought and lead the way 

Practical exigencies have induced Prof Marshall to 
forestall the discussion of trade unionism which may be 
expected in the second volume of the “ Principles of 
Economics ’’ In the work before us he thus states the 
claim of unions to make economic friction act in favour 
of the workman — 

“ A viscous fluid in a vessel tends, to form a level 
surface; but, if from time to time an artificial force 

? ushes down the left side, which we may take to corre- 
pond to wages, it may reasonably be maintained that the 
average position of the left side is lower than it would 
have been without such interference, in spue of the in- 
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disputable Tact that the force of gravitation is constantly 
tending to reinstate the position of equilibrium What 
unions claim to be able to do corresponds to applying 
frequent and strongei pressure on the right-hand side, 
thus causing protits to yield the higher level to wages ” 

To this argument there is opposed a preliminary 
objection, that friction is not strong in the labour-market, 
that competition is much more effective than unionists 
assume There is waiting, indeed, an exact measure of 
this friction, as in the case of so many economic forces , 
one must be content with a rough mean between 
the divergent statements of experienced persons. 
The daim on behalf of the unions may now bf con¬ 
sidered under two heads—with reference to a single 
trade, and where Lhe union is supposed to be ex¬ 
tended to all the trades of a country But we 
cannot here follow the subtle argument into all the in¬ 
tricacies of the subject We shall refer only, or chiefly, 
to the latter case—which, in view of the developments of 
the new unionism, cannot be regarded as imaginary — the 
case of a supposed universal union The main argument 
against this sort of unionism is that a rise of wages 
obtained at Lhe expense of profits tends to cause a 
diminution, or at least a check to the growth, of those 
accumulations from which the remuneration of the 
labourer is derived “This old argument has both 
gained and lost strength in recent times” Upon a 
balance of considerations, it still appears weighty , it is 
even cumulative, the diminution of the national dividend 
being progressive from year to year Two counter-argu¬ 
ments are urged by unionists First, they claim that 
through their policy the machinery of the labour-market 
works more smoothly , thus it saves the employer trouble 
and anxiety to be able to buy his labour—just as it does 
to buy his raw material—at wholesale pqces (a fixed 
minimum rate of wage) After a detailed consideration 
of the policy of trade unions, Prof Marshal] concludes 
that in some cases—especially where the invigorating 
effect of foreign competition is felt—“ trade unions, on 
the whole, facilitate business ” It is sometimes otherwise 
with trades which have a monopoly of some special skill 
A second great argument in favour of trades unions is 
that they have increased the efficiency of workmen, 
thereby increasing the total produce The beneficial 
effect on the standard of life 13 to be admitted in cases 
like that of the London Docks " But this answer is not 
open to those unions or branches of unions that in effect 
foster dull and unenergetic habits of work” Where 
reasons are so conflicting, it were to be wished that direct 
observation were available But here, as elsewhere in 
economics, history is difficult to interpret There is, 
indeed, the paLent fact that those occupations in which 
wages have risen most in England are those in which 
there are no unions namely, the kinds of domestic 
service and the employments of women for which there 
has been an increase of demand and a check of supply 
On the other hand are urged cases in which higher wages 
have attended stronger unions. But we cannot be 
quite certain that the gain of one trade is not ob¬ 
tained at the expense of a greater loss to some 
other trade Also prosperity may be rather a caustf 
than,* a consequence of the prevalence of trades 
ud&hs The general conclusion appears to. be that 
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unions are not to be condemned or extolled in the 
abstract, but only after attending to the particular 
character of each, and considering whether its policy' 
complies with the conditions of success Where the 
consequences for good or evil are so widespread, and the 
issues are to a large extent moral—whether unionists are 
procuring a small good immediately and for themselves 
at the expense of a greater Joss in the future or to other 
classes—it 19 natural to appeal to public sympathy and 
criticism 11 Public opinion, based on sound econo¬ 
mics and just morality, will, It may be hoped, become 
ever more and more the arbiter of the conditions of in¬ 
dustry ” Among the means of educating public opinion 
we should place high the study of the “ Economics of 
Indugtry” F Y E 


OUR BOOK SHELh 

Elements of Matena Medica and Therapeutics intludtm t r 
the whole of the Remedies of the British Pharmatopivia 
of 1885 audits Appendix- of 1890 lly C E Armand 
Semple, BA, MB (Cantab), MRCP Pp 4.80 
(London Longmans, Green, and Co, 1892) 

When a knowledge of medical botany was absolutely 
necessary to the student of materia medica, such works as 
Pereira's l£ Elements" and Bentley’s “ Text-book of Organic 
Materia Medica” supplied a real wantin this direction But 
with the alteredideasof modem teaching there is a growing 
tendency among examiners to demand rather a thorough 
knowledge of the chemistry and intimate action of the 
active principles of drugs than of their botanical sources 
This being the case, it is a little difficult to understand 
why the work at present under notice has been written 
Mr Semple thinks that by the aid of hi 3 book and of the 
illustrations contained therein, the student will be able to 
master the subject, and will have the facLs impressed 
upon him more vividly by the pictures We think, 
however, that most will agree witn u 9 that one of the 
already well-known text-books, such as the excellent one 
by Mitchell Bruce, or the larger and more comprehensive 
one by Brunton—used in connection with a materia 
medica museum—will make the subject at least equally 
interesting, and enable the worker to pass a far better 
examination Since the 443 illustrations included in the 
text appear to be brought forward as the strong point of 
Mr Semple’s cram-book, we must draw attention to a 
few of their peculiarities noticeable at a glance In the 
first place, non-officmal parts of plants are sometimes 
illustrated, and not the officinal parts. Again, some of 
the plates, though good enough in themselves, such as 
those illustrating the extraction of tar and the collection 
of asafeetida, narrowly escape being ludicrous in a work 
on matena medica Others, such as that showing a 
sulphuric acid factory, give the student no idea of the 
principles involved in the processes of preparation, and it 
is these alone which are of importance to him Many' 
sketches are evidently inserted simply because the blocks 
were at hand Lastly, in the inorganic portion we regret 
to notice the complete absence of chemical equations 
and formula, without a knowledge of which the student’s 
knowledge is indeed rudimentary 

Elementary Lessons m Heat By S E Tillman, Professor 
of Chemistry, U S Military Academy, Second Edition 
(New York . John Wiley and Sons London ■ Gay and 
Bird 1892) 

THE “Lesson^" presented in this volume were originally 
prepared for the use of students at the U S. Military 
Academy They are well fitted for students who can 
devote only a limited time to this branch of science, for 
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the author not only knows his subject thoroughly, but 
understands how to deal with it in a way that shall be 
readily intelligible His main object has been to direct 
attention only to important facts and principles, and to 
bring out the various links by which they are logically 
connected with one anoLher There are eleven chapters, 
in which he treats of thermometry, dilation of bodies, 
calorimetry, production and condensation of vapour, 
change of state, hygrometry, conduction, radiation, 
thermo-dynamics, terrestrial temperatures, aerial meteors, 
and aqueous meteors Few changes have been made in 
the present edition, but tjie author has introduced a col¬ 
lection of elementary problems, which, as he says, ma^ 
be 11 advantageously solved in connection with the subject- 
matter to which they appertain ” 


LETTERS TO THE EDITOR 

{Tkt Editor does not hold himielf responsiblefor opinions ex 
prtsstd by kts corresponding Neither can he undertake 
to return , or to corresfsomi with the writers of, rejected 
manuscript untended for this or any other part o/Naturi 
No notice is taken of anonymous communications ] 

Aurora 

There was a fine aurora visible In Lhiu locahly on 
Saturday night, April 2J It was seen at intervals, whin 
ever ihe clouds broke away, until after midnight This display 
is specially interesting, because it formi the continuation of a 
senes of recurrences, at ihe precise interval of twenty-aeven 
days, which began in December, the dales being as follows 
December 9, January 5, February a, February 29, March 27, 
and April 23 Some of these displays have been brilliant, and 
all of them have been well defined In the table of auroras I 
which I have constructed, based upon a periodicity correspond- ' 
mg to the lime of a synodic revolution of the sun — namely, f 
twenty-seven days, six hours, and forty minutes—there was, for ( 
several years preceding the sun spot minimum in 1889 and 1890, 
a return each spring of aeries of recurrences ^socmicd wiLh the 
same part of the sun as that above described A corresponding 
systematic tabulation of the records of solar conditions shows 
that this association bears a direct relation to reappearances at 
the eastern Limb or an area which has been much frequented by 
spots and ficule, and which has been located persistently south 
of the sun's equator 111 like manner there are other areas 
located in the sun’s northern hemisphere which have been 
much disturbed, and whose reappearances at the eastern limb 
have been attended year after year by senes of recurrences of 
the aurora, in the autumn months chiefly, if not exclusively 
From this it would appear that, in order that a solar disturbance 
may have Hi full magnetic effect upon ihe earth, it 11 necessary 
that It should be at the sun's eastern limb, and as nearly as 
possible in the plane of the earth’s orbit It appears, also, that 
the disturbances which recur upon certain parts of the sun so 
persistently year after year have greater magnetic effect. than 
(hose of comparatively sporadic character located elsewhere 

'Lyons, N Y , Apnf 25 M A Veedvr 

The White Rhinoceros 

In my 11 Naturalist in the Transvaal” (p. 5), I recently 
deplored the supposed fact that a perfect skin or skeleton of 
Rninoceros stmus was unknown In any Museum , and I relied for 
my information on the interesting communication in your 
columns made by Dr Sdater (vol xhJ p 520). 

I have just received a very welcome letter from Dr Jenlink, 
the Director of the Leyden Museum, stating that there are two 
slcina to be found in that collection, ■* one in a rather bad state, 
but the other a beautiful stuffed specimen, measuring more than 
3l metres.” 

Dr Jenlink had published this information In Notes from 
Ihe Leyden Museum (October 1890), a communication I had 
not teen when I returned from the Trans rui and wrote on the 
matter • 

This U a most gratifying fact for ail zooIogUts.and the Leyden 
Moienin appears to have a unique treasure 

Parley, Surrey, M ay 3. # 
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The Line Spectra of the Elements. 

In Pi of Runge's article on the spectra of the elements in last 
week's issue of Nature (p 607) he refers to my explanation of 
double lines in ihe spectra of gases (“ Cause of Double Lines in 
N(jectra,"Trans oflheRoy DunlinSoc ,vol iv 1891, p 563), and 
says — 11 1 do not understand the decomposition of ine arbitrary 
curve" [rather, of the actual motion of the electric charge 
within the molecules of the gas] “in a senes of superposed 
ellipses ” [rather, into a senes of pendulous motions in ellipses] 

" For the movement 19 supposed not to be periodical ” [rather, 
is not known to be periodical], «*and Fourier’s theorem then 
would not apply, at least the periods of the superposed ellipses 
would not be definite, as long as there are no data except the 
arbitrary curve itself” [rather, no data except those furnished 
by the positions and intensities of the spectral line*] 

Prof Runge will pardon me if I say that this objection seems 
to me to be of the same kind as a doubt with respect to the 
value of tables of logarithms on the ground that many logarithms 
are incommensurable with integer numbers, and therefore 
cannot equal decimal fractions 

Take, for example, a simple vibratory movement of an 
electron within the molecules, represented by 

• x - a -1- b sin ^2ir* Wi ^, (l) 

which woultf give rise to two lines in the spectrum with oscilla¬ 
tion frequencies m and nm in each jot of time This, Prof 
Runge object*, cannot be analyzed by Fourier s theorem. 
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being periodic, can be so analyzed The motion represented by 
the first of these (Equation 2) approximate! for a certain lime 10 
the actual motion which is represented by Equation I The 
motion represented by ihe next (Equation 3) approximate! more 
closely and for a longer lime , and bo on So lhat Fourier’s 
theorem can«he applied lo motions which approximate to ihe 
non periodic motion represented by Equation i, in any assigned 
degree and for any assigned time # just aa a decimal can ap¬ 
proximate in any assigned degree Lathe value of log 8, although 
no decimal can equal thaL logarithm 

G JOHNSTONE STONEY 
9 Palmerston Park, Dublin, May 1 


On a Proposition in the Kinetic Theory of Oases 

In lost month’s Philosophical Magazine there 19 a paper by 
Lord Rayleigh criticizing a demonstration by Maxwell of the 
equality of the products dp x dp„,dq y dq*, and rfPj d P*, 
d() x ‘fQ*, where the p\ and P'a are the momenta, and the 
q'm and (ft the co-ordinates, of a system at the beginning and 
end of any interval of time. 

Lord Rayleigh correctly points out that the assumption of E, 
the total Energy, as an independent variable, vitiates the proof, 
and he suggests the substitution of Hamilton’s principal function 
S for the characteristic function A, with /, the lime, as an inde¬ 
pendent variable 

Prof, Boltzmann took a similar object ion to Maxwell's de¬ 
monstration in a paper to the Philosophical Magazine in Ihe year 
1882, in the course of some comments on my use of the proijf 
in a small treatise on the kinetic theory of cases, and 1 then 
privately suggested to him Lhe substitution of b for A, with t 
independent, as proposed bp Lord Rayleigh But unfortunately, 
as I now see, the proposition dp l . dq H = c/Pj dQ», with 
t independent, although doubilesi true, has no application to 
the particular problem in the kinetic theory of gases to which I 
was applying it 

My object was to abbreviate and simplify the proof of a funda¬ 
mental theorem In the subject originally given by Boltzmann, 
and which may be fairly well illustrated by the following simple 
case i — 

Suppose that in the plane of a projectile there ore two infinite 
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& arallel straight lines, A and B, and we introduce such a relation 
etween j 0 , Y<s% r, and_y u will express that when the former is 
a point on the line A the latter will be a point on B, each of the 
four qaantities r, y, «, v may then be expressed as a function of 
r<j, y<h «o. Vm snd it may be proved that 

dx dy du <h)=y*-dx G ^Mo ^0 , 

where V 0 and V are the resolved parts of the projectile’s 
velocity perpendicular to the two lines as it crosses A and B 
respectively 

For Instance, let the line! be vertical x = a and x = i, 
where b — a = c Our equations are— 

' — ' a = t ~ U^t 
, k'P 

, y - y 0 = v - 

» = » 0 - ^ 


does not enable us to arrive at more than three equations 
between the remaining eight quantities, and therefore that we 
cannot express x, y, u, v separately as determinate functions of 
jr 0f y n « 0 w fl To enable ns to do this we need one additional 
condition, and this may be supplied in an infinite number of 
ways. It may be one of the conditions above considered lead- 

y 

lng to the equation ax dy du dv — ^ dx 0 dy 0 du 0 dv 0 , or it may 

be the condition t constant leading to the equality of the<e 
differential products, and so forth , but the condition K constant 
supplies no additional relation between the eight variables 
This conclusion holds equally for n degrees or freedom, follow¬ 
ing from the two partial differential equations in q x q Hf 
Qi Q"> to which the characteristic function A is subject, so 
that the condition E constant leads to no determinate relation 
between the differential products 

This conclusion is not inconsistent with Maxwell's proof 
That proof takes Lhe form— 


t 
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Also here t — - is not constant, as it depends upon i/ Q 
"0 

Next let the lines be horizontal, y = a, y =. b f b - a — c We 
then have 
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If our lines were y = m\ and> = vix + c, our addilional 
condition would be 

y -y 0 - m{x-x 0 ) + c , 

and the result mentioned could be arrived at, although with a 
little additional work 

The actual problem proposed by Boltzmann n the same as this 
in principle, although or much greater complexity, and it is 
treated by him with the utmost generality The important 
thing here li lo show that the S function with t constant Is of 
no application, inasmuch as in both of these very simple Illustra¬ 
tions we have / a dependent van able depending upon * 0 or v~, 

I' only pointing out that the S method, with t inde¬ 
pendent, would not help to establish the particular proposition 
to which I am referring It may lead to the determination of 
a Jaw of permanence of distribution independently of thit 
proposition and by a simpler treatment The Boltzmann treat¬ 
ment, however, avoids the difficulty which may arise from the 
fact that encounttis, whether of finite or infinitely short dura¬ 
tion, Involve Lhe assumption of diicontinuons forces, and, 
therefore, of a corresponding discontinuity in the form of lhe* 
S function 

A 1 1 tile consideration shows that the condition E constant 
cannot lead to any determinate relation between the differential 
products dp* , . . dfn and </P, dQm 

For to take again lhe simple case of the projectile Here we 
get four aquation* between the nine qaantities, x 9 y„u t vq, 
X y u v and /, whence it 11 clear that the elimination of / 
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dp l dqn — </Q«, 

s 

where A is equal to A', but it may be proved that in this case 
A and A' are separately zero, and therefore that, as stated 
above, no 1 elation can be established between the two differential 
products 

H W. Watson, 

Berkeswell Rectory, Coventry 


Palzonictis in the American Lower Eocene 

Paleontologists will welcome Dr T L Wortman’s 
discovery of a nearly complete bkull of Pahvonictis in the 
Wahsatch Lower Eocene of Wyoming The only hjiccimcna of 
Lhis form known hitherto are the two fragmentary lower jaws 
from lhe Sueasonmn lignites of France upon which De Blain- 
ville founded the genus in 1841 This specimen includes the 
facial region of lhe skull and the complete lower jawb in fine 
prescrv-uion We owe it to the expert skill of Dr Wortman, 
for the fossil was found completely dissociated , he carried 
several sacks of the dlbns surrounding the fragments fifteen 
miles to the nearest river, and by careful washing recovered all 
the teeth 

The skull is about the size and form of that of the Puma 
{Fths caneo/or), without the long muzzle so characteristic of all 
the early Carnivores or Creodonls The denial senes is remark¬ 
ably compressed and reduced, especially in the upper Jaw, the 
formula being I g, C f, P J, M ^ The third upper molar has 
entirely disappeared, the second 13 as small as the little tuber¬ 
cular in the modern cats, the first is smaller than the fourth 

f iremoLar The latter tooth, in conjunction with the first true 
ower molar, Is in course of transformation into a sectorial 
This and many other features point to the conclusion that 
Palaomctxs 19 clowly related to the Eocene ancestors of the 
Felidoe—which have hitherto been considered a gap in the 
fossil senes 

The type, which we may call P occidentals , will soon be fully 
figured and described Henry F Osborn 

American Museum of Natural History, April 19 


WATERSTOISTS THEORY OF GASES 

O N the nth of December, 1845 , a paper by Mr J J 
Waterston, entitled “ On the Physics of Media that 
are comped of Free and Perfectly Elastic Molecules fn a 
State of Motion," was communicated by Captain Beaufort, 
R.N , to the Royal Society, 

This paper was not published at the time, but was 
relegated to the Archives. It now, however, has just been 
issued as a part of the current volume of Philosophical 
Transactions. 

It is preceded by an introduction by Lord Rayleigh, 
one of the Secretaries of the Royai Society, and we can¬ 
not do better—in order to call attention to this remarkable 
paper, which anticipates the present theones in many 
b reapers, and to explain how it is that it now appears— 
than print Lord Rayleigh’s introduction as it stands, and 
also tne introduction to the memoir Itoelf 
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“ Introduction by Lord Rayleigh , Sec A’ . 5 * 

“The publication of this paper after nearly halt a 
century demands a word of explanation , and the oppor¬ 
tunity may be taken to point out in what respects the 
received theory of gases had been anticipated by Water- 
aton, and to offer some suggestions as to the origin of 
certain errors and deficiencies in his views 

“ So far as I am aware, the paper, though always acces¬ 
sible in the Archives of the Royal Society, has remained 
absolutely unnoticed Most unfortunately the abstract 
printed at the time (Roy Soc, Proc , 1846, voJ v p 604 , 

) gave no adequate Idea of the scope of the memoir, 
and strli less cf the nature of the results arrived at ihe 
deficiency was in some degree supplied by a short account 
in the Report of the British Association for 1851 ( ), 

where is distinctly stated the law, which was afterwards 
to become so famous, of the equality of the kinetic energies 
of different molecules at the same temperature 

“ My own attention was attracted in the first instance to 
Waterston s work upon the connection between molecular 
forces and the latent heat of evaporation, and thence to a 
paper in the Philosophical Magazine for 1858, ‘On the 
Theory of Sound ’ He there alludes to the theory of 
gases under consideration as having been started by 
Herapath in 1821, and he proceeds — 
u 1 Mr. Herapath unfortunately assumed heat or tempera¬ 
ture to be represented by the simple ratio of the velocity 
instead of the square of the velocity—being in this 
apparently led astray by the definition of motion generally 
received—and thus was baffled in his attempts to recon¬ 
cile his theory with observation If we make this change 
in Mr Herapath’s definition of heat or temperature, viz 
that it is proportional to the vi r viva } or square velocity 
of the moving panicle, not to the momentum, or simple 
ratio of the velocity, we can without much difficulty I 
deduce, not only the primary laws of elastic fluids, but 
also the other ph>sical properties of gases enumerated 
above in the third objection to Newton's hypothesis. In 
the Archives of the Koval Society for 1845 46, Lhere is a 

r Lpcr 11 On the Physics of Media that consist of Perfectly 
lastic Molecules in a State of Motion, 1 ’ which contains 
the synthetical reasoning upon which the demonstration 
of these matters rests, The velocity of sound is therein 
deduced to be equal to the velocity acquired in falling 
through three-fourths of a uniform atmosphere This 
theory does not take account of the size of the molecules 
It assumes that no time is lost at the impact, and that if 
the impact produce rotatory motion, the 7'/s viva thus 
invested bears a constant ratio lo the rectilineal vis 
vma y bo as not to require separate consideration It 
also does not take account of the probable internal 
motion of composite molecules, yet the results so 
closely accord with observation in every part of the 
subject as to leave no doubt that Mr Herapath’s 
idea of the physical constitution of gases appproxi- 
mates closely to the truth M Kromg appears to have 
entered upon the subject in an independent manner, and 
arrives at the same result , M Clausius, too, as we learn 
from his paper “ On the Nature of the Motion we call 
Heat” {Phil Mag , vol xiv , 1857, p 10S) 1 
" Impressed with the above passage and with the 
general ingenuity and soundness of Waterston’s views, I 
took the first opportunity of consulting the Archives, and 
saw at once that the memoir justified the large claims 
made for it, and that It marks an immense advance in the 
direction of the now generally received theory The 
omission to publish it at the time was a misfortune, which 
probably retarded die development of the subject by ten 
or fifteen years It is singular that Waterston appears 
to have advanced no claim for subsequent publication, 
whether in the Transactions pf the Society, or through* 
*ome bther channel At any time since i860 reference 
would naturally have been made to Maxwell, and it cannot 
oe doubted that he would have*at once recommended 
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that everything possible should be done to atone for the 
original failure of appreciation 

"It is difficult to put oneself in imagination into the 
position of Lhe reader of 1845, and one can understand 
that the substance of the memoir should have appeared 
speculative, and that its mathematical style should have 
failed to attract Hut it is startling to find a referee 
expressing the opinion that ‘the paper is nothing but 
nonsense, unfit even for reading before the Society' 
Another remarks 1 that the whole investigation is con¬ 
fessedly founded on a principle entirely hypothetical, from 
which it is the object to deduce a mathematical representa¬ 
tion of the phenomena of elastic media It exhibits 
much skill and many remarkable accordances with the 
geneml facts, as well as numerical values furnished by 
observation The original principle itself involves an 

assumption which seems to me very difficult to admit, 
and by no means a satisfactory basis for a mathematical 
theory, viz that the elasticity of a medium is to be 
measured by supposing its molecules in vertical motion, 
and making a succession of impacts against an elastic 
gravitating plane ’ These remarks are not here quoted 
with the idea of reflecting upon the judgment of the 
referee, who was one of the best qualified authorities of 
the day, and evidently devoted lo a most difficult task his 
careful attention , but rather with the view of throwing 
light upon the attitude then assumed by men of science 
in regard to this question, and in order to point a moral 
The history of this paper suggests that highly speculative 
investigations, especially by an unknown author, are best 
brought before the world through some other channel 
than a scientific Societ) ,which naturally hesitates to admit 
| into its printed records matter of uncertain value Per^ 
haps one may go further, and say that a young author who 
believes himself capable of great things would usually do 
well to secure the favourable recognition of the scientific 
world by work whose scope is limited, and whose value 
is easily judged, before embarking upon higher flights 

“ One circumstance which may have told unfavourably 
upon the reception of Waterston's* paper is that he men¬ 
tions no predecessors Had he put forward his investi¬ 
gation as a development of the theory of D Bernoulli, a 
referee might have hesitated lo call it nonsense It 15 
probable, however, that Waterston was unacquainted with 
Bernoulli’s work, and doubtful whether at that time he 
knew that Herapath had to some extent foreshadowed 
similar views 

” At the present time the interest of Waterston’s paper 
can, of course, be little more than historical What 
strikes one most is the marvellous courage with which 
he attacked questions, some of which even now present 
serious difficulties To say that he was not always 
successful is only to deny his claim to rank among the 
very foremost theorists of all ages. The character of 
the advance to be dated from this paper wdl be at once 
understood when it is realized that Waterston was the 
first to introduce into the theory the conception that heat 
and temperature are to be measured by vis viva. This 
enabled him at a stroke to complete Bernoulli’s explana¬ 
tion of pressure by showing the accordance of the hj po- 
thetical medium with the law of Dalton and Gay-Lussac 
In the second section the great feature is the statement 
(VII ), that ‘in mixed media the mean square molecular 
velocity is inversely proportional to the specific weight of 
the molecules' The proof which Waterston gave is 
doubtless not satisfactory , but the tame may be said of 
that advanced by Maxwell fifteen years later The law 
of Avogadro follows at once, as well as that of Graham 
relative to diffusion. Since the law of equal entries 
wu actually published in 1851, there can be no hesita¬ 
tion I think, in attaching Waterston’s name to it The 
attainment of correct results in the third section, dealing 
with adiabatic expansion, was only prevented by a slip of 
calculation. 



NATURE 


[Man i 2, 1892 


“ Jn .1 few important respects Waterston stopped short 
There is no indication, so far as I can see, that he recog¬ 
nized any other form of motion, or energy", than the 
translatory motion, though this is sometimes spoken of as 
vibratory, In this matter the priority in a wider view 
rests with Clausius According to Waterston the ratio of 
specific heats should be (as for mercury vapour) 1 67 in 
all cases Again, although he was well aware that the 
molecular velocity cannot be constant, there is no antici¬ 
pation of the law of distribution of velocities established 
by Maxwell 

* A large part of the paper deals with chemistry, and 
shows that his views upon that subject also were much in 
advance of those generally held at the time 

l< The following extract from a letter by Prof McLeod 
will put the reader into possession of the main facts of 
the case — 

11 * 11 seems a misfortune that the paper was not printed 
when it was written, for it shadows forth many of the 
ideas of modern chemistry which ha^ been adopted 
since 1845, and it might have been the means of hastening 
their reception by chemists r 

11 * The author compares the masses of equal^volumes of 
gaseous and volatile elements and compounds/and taking 
the mass of a unit volume of hydrogen as unity, he 
regards the masses of ihe same volume of other volatile 
bodies as representing their molecular weight, and in the 
case of the elements he employs their symbols to indicate 
the molecules 

“ ‘ Iri water he considers that the molecule of hydrogen 
is combined with half a molecule of oxygen, forming one of 
steam, and he therefore represents the compound as HOj 
He does not make use of the term 11 atom ” (although he 
speaks of atomic weight on p 18, but thinks it divisible), 
and if he had called the smallest proportion of an element 
which enters into combination an atom, he would prob¬ 
ably have been led to believe that the molecules of some 
of the simple bodies contain two atoms, and he might 
have adopted two volumes to represent the molecule, as 
is done at the present time The author calls one volume 
or molecule of chlorine Cl, one volume or molecule of 
hydrogen H, and one volume or molecule of hydrochloric 
acid H^Clj If he had regarded the molecules as con¬ 
taining two indivisible atoms, these bodies would have 
been represented, as now, by the formula! CL, H Jt and 
HCI respectively, all occupying two volumes § 15 shows 
how near he was to this conception Gerhardt, in the 
fourth part of his "Traitd de Chimie Orgamque/' pub¬ 
lished in 1856, points out the uniformity introduced into | 
chemical theory by the adoption of this system. 

lt1 For carbon he makes C = 12, as now accepted, I 
although I do not find how he arrives at this number He 
seems to have anticipated one of Ramsay's recent dis¬ 
coveries, that nitrous anhydride (hyponitrous acid, ON fl , 
No 26 in the table) dissociates on evaporation into nitric 1 
oxide (bmoxide of nitrogen, No 23) and nitric peroxide 
(nitrous acid, No, 25) j 

" 1 The values for the symbols for sulphur, phosphorus, 
and arsenic, taken from the vapour densities (ana which 
are multiples of what are believed to be the true atomic 
weights), cause some complexity in the formula of their 
compounds. 

•“'There seem to be errors in the formula of alcohol 
and ether on p 49, for they do not agree with those in the 
table They ought probably to be written 

a(HCi) + 0 * 2 H* and 4(HC*) + 0 *aH* 

“ 1 Considering how nearly Waterston approached what 
is now believed to be the true theory, it is disappointing 
to read his controversy with Odhng in 1863 and 1864 
{Phil vols xxvl and xxvn), where he seems to 

oppose the new formula then being inlroduced He is 
very dogmatic about the constitution of hydrate of potash 
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I he very properly insists that we can only obtain a know¬ 
ledge of ihe molecular weight of bodies that can be 
volatilized, and of which the vapour densities can be de¬ 
termined, but he does not sec the analogy between the 
Hydrate and oxide of potassium with alcohol and ether^ 
probably because he regards these latter bodies as com¬ 
binations of water with different quantities of olefiant gas 
He writes water HOj = 9, alcohol CH a HO^ = 23, and 
ether CH4 HOj = 37, whilst he considers potassic 
hydrate KO^ HOj = 56, and oxide of potassium 
KO^ — 47, the hydrate having a higher molecular weight 
than the oxide If we regard thdse compounds as derived 
from water by the replacement of hydrogen by ethyl and 
potassium respectively, the analogy between the two 
senes is complete (ethyl was discovered in 1849, and is 
mentioned by Waterston) 

H ;0 = 18 H a O - 18, 

: (C,H„)HO = 46 KHO = 56 

(CjH^O - 74 K.O - 94 

“‘From a remark in the Phil Mag (vol xxvi p 520), 
I imagined that Waterston had arrived at the double 
atomic weights of many of the metals now adopted, for he 
gives that of iron as 56 and that of aluminium as 27,. 
calculated from their specific heats, but there is an error 
in his arithmetic, for 3 3 divided by the specific heat of 
iron 1138 gives 28 998, and 33 divided by the specific 
heat of aluminium 2143 gives 15 399' 

“ With the exception of some corrections relating merely 
to stops and spelling, the paper is here reproduced exactly 
as it stands in the author's manuscript — December 1891 

The author’s own introduction to his memoir, which 
occupies eighty pages of the Philosophical Transactions 
as now printed, runs as follows — 

“Of the physical theories of heat that have claimed 
attention since the time of Bacon, that which ascribes 
its cause to the intense vibrations of the elementary 
parts of bodies has received a considerable accession 
of probability from the recent experiments of Forbes 
and Mellom It is admitted that these have been the 
means of demonstrating that the mode of its radiation 
is identical with that of light in the quantities of re¬ 
fraction and polarization The evidence that has 
been accumulated in favour of the undulalory theory 
of light has thus been made to support with a great 
portion of its weight a like theory of the phenomena of 
heat , and we are, perhaps, justified in expecting that the 
complete development of this theory will have a much 
more important influence on the progress of science, 
because of its more obvious connection and intimate 
blending with almost every appearance of Nature Heat 
is not only the subject of direct sensation and the vmfler 
of organic life, but it is manifested as the accompaniment 
of mechanical force. It is related to it both as cause and 
effect, and submits itself readily to measurement by means 
of the mechanical changes that are among the most pro¬ 
minent indications of its change of intensity The un- 
dulatory theory at once leads us to the conclusion that, 
inasmuch as the temperature of a body is a persistent 
quality due to the motion of us molecules, its internal 
constitution must admit of it retaining a vast amount of 
living force Indeed, it seems to be almost impossible 
now to escape from the inference that heat is essentially 
molecular vis viva In solids, the molecular oscillations 
may be viewed as being restrained by the intense forces 
of aggregation. In vapours and gases these seem to be 
overcome , vibrations can no longer be produced by the 
inherent vis tnsita of the molecules struggling with attrac¬ 
tive and repelleift forces; the struggle Is over and the 
*moleculeB are free, but they, nevertheless, continue to 
maintain a certain temperature, they are capable of 
heating and being heated; they are endowed with the 


A'A TURE 


3 3 


Ma'I I 2, ] 892] 


quality heat, which, being 1 of itself motion, compels 
us to infer that a molecule in motion without any 
force to restrain or qualify it, is in every respect to b(_ 
considered as a free projectile Allow such free pro¬ 
jectiles to be endowed with perfect elasticity, and likewise 
extend the same property to the elementary parts of all 
bodies that they strike against, and we immediately 
introduce the principle of the conservation of vis viva to 
regulate the general effects of their fortuitous encounters 
Whether gases do consist of such minute elastic pro¬ 
jectiles or not, it seems worth while to inquire into the 
physical attributes of media so constituted, and to see , 
what analogy they bear to Lhe elegant and symmetrical 
laws of aeriform bodies 

11 Some years .ign f made an attempt to do so, pro¬ 
ceeding synthetical!) from this fundamental hypothesis, 
and have lately obtained demonatiation of one or two 
oints where the proof was then deficient The results 
ave appeared so encouraging, although derived from 
very humble applications of mathematics, that 1 have 
been led to hope a popular account of the train of reason 
ing may not prove unacceptable to the Royal Societ) — 
September 1, 1845 " 


RETORT OF THL ROYAL SOCIETY'S tOAI- 
MI7TLE ON COLOUR VISION 

A COMMITT 1 E, consisting of lord Rayleigh as 
^ Chairman, Lord Kelvin, Mr Brudenell Carter, Prof 
Church, Mr J Evans, Dr }* arquharson, MP, Prof 
Michael Foster, Mr (*a 1 ton. Dr Pole, Sir C Stokes, 
and Captain Abney, as Secretary, was appointed by the 
Council of the Royal Society in March 1890, to consider 
the question of testing for defective colour vision Their 
report has just been presented to the Royal Society, and 
it possesses great practical interest for all classes, con¬ 
sidering that on the average one male out of every 
twenty-five suffers more or less from this form of blindness 

The Committee have taken evidence as to the tests in 
general use on the railw ays, and also as to those which have 
been for some time adopted by the Board of Trade for 
the mercantile marine service, and have supplemented it 
by carrying on practical examinations on their own 
account Experts have also given evidence as to the 
different forms of colour-blindness to be found, and the 
fact that it may be induced by disease as well as be 
congenital has been brought prominently forward by Dr 
Priestley Smith, of Birmingham, and Mr Nettleship, of 
St. Thomas’s Hospital, and we have it on their authority 
that this type is not a negligible one As an outcome of 
their investigations, the Committee have unanimously 
agreed to the following recommendations 

(1) That the Board of Trade, or some other central 
authority, should schedule certain employments in the 
mercantile marine and on railways, the filling of which by 
persons whose vision is defectn e either for colour or form, 
or who are ignorant of the names of colours, \> ould involve 
danger to life and property 

(2) That the proper testing, both for colour and form, 
of all candidates for such employments should be com- 
pulsory 

(3) That the testing should be intrusted to examiners 
certificated by the cenual authority 

(4) That the test for colour vision should be that of 
Holmgr en, the sets of W00I9 being approved by the 
central authority before use, especially as to the correct¬ 
ness of the three test colours, and alsc^of the confusion 
colours. If the test be satisfactorily passed, it should, 
be followed by the candidate being required to name 
without hesitation the colours which are employed as 
signals or lights, and also white ljght 
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(5) That the tests for form should be those of Snellen, 
and that they should be carried out as laid down in 
Appendix VI It would probably, in most cases, suffice 
if half normal vision in each ej c were required 

(6) That a candidate rejected for any of the specified 
employments ihould have a right of appeal to an expert 
approved by the central authority, whose decision should 
be final 

(7) That a candidate who is rejected for naming colours 
wrongly, but who has beeq proved to possess normal 
colour vision, should be allowed to be re-examined after 
a proper interval of time 

(8) That a certificate of the candidate's colour vision 
and form vision according to the appointed tests, and his 
capacity for naming the signal colours, should-be given 
by the examiner r and ihat a schedule of persons 
examined, showing the results, together with the nature 
of the employments for which examinations were held, 
should be sent annually to the central authority 

(9) That every third year, or oftener, persons filling 
the scheduled employments should be examined for 
form vision 

(10) Th^t Lhe tests in use, and the mode of conducting 
examinations at the different testing stations, should be 

; inspected periodically by a scientific expert, appointed 
I for that purpose by the central lulhonty 

(t i) That Lhe colours used for lights on board ship, and 
for lamp signal-, on railways, should, bo far as possible, 
be uniform, and that glasses of the same colour as the 
green and red sealed pattern glasses of the Royal Navy, 
should be generally adopted 

(12) That in case of judicial inquiries as to collisions 
or accidents, witnesses giving evidence as to the nature 
or posiiion of coloured signals or lights should be them¬ 
selves tested for colour and form vision 

These recommendations have been framed after duly 
weighing all the evidence they have collected, and from the 
results of the experiments they have carried out during the 
last two years , and the reasons for adopting them are set 
forth at some length in the report lhe Committee have, 
perhaps wiifely, refused to endorse any particular hypothesis 
of colour vision, though they have described two, those 
of Young and Henng, in some detail, no doubt con¬ 
sidering that everything which might be debatable had 
better be avoided when practical recommendations alone 
were in question It is, nowever, a matter of some regret 
that this should be the case, as a Committee so strongly 
constituted should have been able, if not to convince 
every one, at least to lead opinion into proper channels. 
What little they have said in the notes to the report leads 
one to suspect that they are not satisfied that either 
Young or Henng has given a theory which will satisfy 
all requirements Leaving, however, the question of 
theory, we may point out that the practical necessity of 
insisting, on the grounds of public safety, that 
certain posts on railways and on board, ship 
should only be filled by persons possessing normal 
colour vision, no sane man would call in 
question The peril that must arise, for instance, if 
an engine driver could by any possibility mistake a red 
signal of danger for a green signal of safety, or if a look¬ 
out man on board ship should be liable to make a similar 
error, is self-evident, and it is to prevent any such 
risks being run that the Committee buckled to the task of 
recommending tests which should be efficient and per¬ 
fectly trustworthy There has been for a long time a 
suspicion, if not more than a suspicion, that the examina¬ 
tions carried on for colour vision by the Board of Trade 
in the mercantile marine were inadequate in both re¬ 
spects ; and what little was known regarding the tests em¬ 
ployed by the various railway companies engendered the 
same feeling of distrust, m those who had considered the 
subject in a scientific spirit The evidence shows that 
the Board of Trade examiners have passed on a second 
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or third examination candidates who have been rejected 
on their first trial This is a proof of one of two things 
(1) either that the tests employed were bad, or else 
that colour-blindness had been cured or mitigated There 
is no evidence to show that congenital colour-blindness is 
curable, in fact,what there is is in exactly the contrary direc¬ 
tion For although it is true that reds and greens may be 
correctly named by a colour-blind person, by making him 
notice certain slight difference in the intensity or purity 
of the one colour which represents both of these to him, 
yet no amount of education or coaching would enable him 
to distinguish between them under the varying atmo¬ 
spheric conditions under which the signals are seen The 
Committee bad practical trials of various tests made before 
them at Swindon and elsewhere, with the result that the 
Board of Trade tests for the mercantile marine allowed 
several individuals to be passed as possessing normal 
colour vision whom other tests distinctly proved to be 
markedly and probably dangerously colour-blind Under 
these circumstances it is not surprising that they have 
condemned such a system of testing, more especially as 
it is one which necessitates the naming of colour!,, and 
recommend those of Holmgren, which have Vmg given 
practical proof of their ability to discriminate between 
normal and even slightly defective colour-perception 

The Holmgren lest consists in requiring a candidate 
to select from a large assortment of wools those colours 
which appear to him to match a skein of pale yellowish 
green, a pale pink, and a bright crimson These pale 
colours are sure to be matched by the colour-blind 
with colours which are totally different in hue, and the 
nature of the mistakes made infallibly indicate the 
character and danger of the blindness 

The evidence shows that some railways have been 
under the impression that they were using the Holmgren 
test, but when the colours were examined critically it was 
found that the hues of the test-skeins of wool were per¬ 
fectly different from those determined by the distinguished 
Swedish investigator If the two trial test-colours of 
Holmgren were more brilliant and of rather different hues, 
it is quite possible that persons with defective colour 
sense might make correct matches, and pass an examina¬ 
tion which they really never should do It is for this 
reason that the Committee recommend that the standard 
test-colours should be officially passed by an expert 
attached to the Board of Trade, as also those colours 
with which the colour blind would most probably match 
them 

There are several of the recommendations which are 
especially valuable , for instance, that one by which the 
test should only be intrusted to examiners certified as com¬ 
petent to conduct the examinations It is obvious that to 
have an efficient examination, not only should the test be 
efficient, but also the examiner We have heard of a rail¬ 
way foreman being armed with a vanegated bunch of 
wools, gnd insisting on candidates for employment naming 
them, and rejecting those who failed to give the name 
which he considered should be given $uch a test by 
such an examiner is evidently useless and cruel The 
right of appeal by the rejected candidates is also whole¬ 
some, though it will probably be very rarely exercised , 
and as the tribunal to whom such an appeal can be 
darned is an expert, we may be certain that substantial 
justice will be meted out. 

The whole report is valuable, but the labour will be 
thrown away unless legislative measures are taken to 
render It effective It is no use telling railways what they 
ought to do, but only what they pnust do, in such examina¬ 
tions as are in question The subject of colour vision is 
one which is so open to fads that the public require 
to be safeguarded from faddists who might happen to 
have ear of Boards of Directors or general managers , 
for this reason we hope that reasonable legislative action 
may be taken within a reasonable time. 
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THE GREAT EARTHQUAKE IN JAPAN, 1891 * 

H 1 LE the occurrence of a great earthquake in a 
district intersected by railways, and traversed by 
telegraph wires, brings forcibly before the mind—even of 
the most casual reader of newspaper reports—the awful 
and destructive results of such a catastrophe, the scientific 
man cannot fail to note that it is under such conditions 
as these the best opportunities will be found for obtaining 
the necessary data upon which to reason concerning 
these terrible and still little understood movements of 
the earth’s crust In connection With the Seismological 
Society of Japan, a system of reporting the times and 
chief features of earthquake-shocks has been for some 
years in successful operation, and all station-masters 
and Post Office agents are required to transmit their 
records to a central office , the electrical control of the 
clocks of course giving these reports a value which they 
would not otherwise possess 

Two considerable earthquakes in rece>~L years have 
occurred in areas where it was possible to obtain a great 
mass of accurate time and other observations, and 
these can scarcely fail to be of great value to the seismo- 
logisL The terrible earthquake of Charleston, on August 
31, 1886, was felt over a great part of the United SLates , 
and at the railway stations, post offices, and other places 
where the accurate time was kept, many valuable obser¬ 
vations were made The vast mass of material collected 
has been dealt with by Prof Simon Newcomb and 
Captain C E Dutton, and from the Report published by 
the United States Geological Survey, some remarkable 
and sinking conclusionsregardmg therate of movement of 
earthquake waves would appear to have been established 
The Gifu or A1-G1 earthquake of October 1891 has 
yielded data which ihe able seismologists of Japan may 
be trusted to make the fullest use of, when sufficient time 
has elapsed for the comparison and discussion of the 
reports 

As a preliminary notice and striking memorial of the 
catastrophe, the beautiful volume now before us will be 
gladly welcomed The book consists of twenty-nine 
permanent photographic plates, printed on excellent 
paper, and forty-six pages of letterpress The energetic 
authors of the book were on the scene of the earthquake 
immediately after its occurrence, and all the plates, 
except three, are reproductions of photographs taken 
by Prof Burton for the Imperial Universil) It is 
difficult to realize that the collection of the materials for 
this handsome book, with the execution of its luxurious 
typography, illustrations, and binding have been all com¬ 
pleted within the short space of twd month*, and it says 
much for the enterprise and activity of the Japanese 
publishers, as well as of the authors, that such a result 
should have been possible 

One of the most striking effects of the Charleston 
earthquake, as described in Captain Dutton’s report, was 
the twisting laterally of the permanent way on railway 
lines On Plate x of the work before us a similar 
serpentine twisting of the railway, suggesting a perma¬ 
nent compression in the line of the rails, is shown to 
have been effected, and the photograph constitutes a 
beautiful permanent record of the result Still more 
striking are the phenomena displayed at some of the 
railway bridges, especially that of Nagara Gawa, which 
is very fully illustrated in Plates xxu., xxm, xxiv, 
xxv, and xxvi Our illustration is a reproduction of 
one of these plates Not only have the lattice-work sec¬ 
tions of the bridge been snapped asunder, but the great 
tubular piers have been thrust through the floor on which 
the railway linesiare laid, these latter being forced up in 

1 

111 Tha Great Earthquake hi Japan ” By John Milne, F R S , Profcuor 
of Mining and Geology and W K Burton, C,E , Profeaaor of Sanitary En¬ 
gineering, Imperial University of Japan With Platei by K Ognwa* 
(Yokohama, Japan Crawfor^vid Co London. E. Stanford, ilga ) 
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great curves Many of these photographs tell, inci¬ 
dentally, a very sad story of the loss and suffering 
endured by the people of the district 

In the short descriptive remarks which accompany the , 
plates, Prof Milne has succeeded in giving us much 
valuable information concerning the earthquake The 
Gifu plain 13 situated about the centre of the Japanese 
Empire, and consists of a thick alluvial deposit resting on 
metamorphic rocks, the district being highly cultivated 
and thickly populated The severely shaken district, in 
which complete destruction of buildings and engineering 
works occurred, measwed 4200 square miles, but the 
effects were felt over an area of 92,000 square miles , and 
ten thousand people lost their lives, while fifteen thousand 


with the hame of each candidate the statement of his 
qualifications 

Robert Young Armstrong, Lieut.-Colonel R-E , 

From 1870 to 1875 was Assistant Instructor in Submarine 
Mining and Electricity, and from 1875 lo 1882 was Instructor 
From 1884 to the present date. Inspector of Submarine Pe 
fences of the United Kingdom, Military Ports, end CoaJlng 
Stations From June 1B83 to December 1888, adviser to the 
Board of Trade in electrical maLters connected with the Electric 
Lighting Acts Was connects with Lhe development of Ihe 
present apparatus and electrical and mechanical proceoses em¬ 
ployed in submarine mining, and with the compilation of the 
army instructional books and methods on electricity and sub¬ 
marine mining since 1870 Distinguished as an electrical 



were wounded The earthquake is believed to have 
originated in the Mino Mountains , but it was in the soft 
alluvial plain adjoining Lhat the earth-movements were 
most severely felt The district thus violently affected 
supported a population of about 800 to the square mile 
Earthquakes have been recorded as occurring in this 
area, which lies quite away from any volcanic centres, 
in 1826, in 1827, in 1859, and in 1880, and during the 
last ten centuries there have been many terrible cata¬ 
strophes affecting this area which are noticed in the 
Japanese records 

We look forward with much interest to the publication 
of the full account of this destructive, and in many 
rwpects remarkable, display of seismic energy, which is 
promised to us by the Professors of the Imperial Uni¬ 
versity of Japan. J W J 


THE ROYAL SOCIETY SELECTED 
CANDIDA TES 

HE following fifteen candidates ^re selected on 
Thursday last (May 5) by the Council of the Royal 
Society to be recommended for election into the Society 
The ballot will take place on June 2, at 4 p m We print 
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engineer. It may be said Lhit tbe present satisfactory it ate of 
defensive torpedo warfare in this country U very largely due to 
hn ability and energy. 

Frank Evers Beddard, M.A. (Oxon ), 

Lecturer on Comparative Anatomy, Guy's Hospital Prosector 
to the Zoological Sodlely Author of the following papers — 
" Report on the Iaopoda, collected by H M.S Chalicngtr 1 ' 
(Farts xxaui , xlvnl ) , " Nephndia of Acuuhodnlns and of 
Penchreta " (Proc. Roy Soc , 1886-87), *■ Structure of Mega- 
scolea M (Trans Roy Soc Edln , 1883), 11 Minute Anatomy of 
the Ovary of Echidna ’* , " Subdivision of the Ccelom in Birds 
and Reptiles" (Proc. Zool Sot, 1886-88), "Visceral and 
Muscular Anatomy of Scopus M (iAsJ’ , 1885); 41 Anatomy qf 
various little known Types of Birds'* {ibid ) With other papers 
on Comparative Anatomy In Ann and Mag . Nal Hut , Rns, 
and Quart Joum , Micros . Sri 

John Ambrose Fleming, M A (Camb), 

D.Sc, (Lond.) Professor of Electrical Engineering Ln Uni¬ 
versity College, London. Late Fellow of Sl John'a College, 
Cambridge. Fellow of University College, London. Some 
Lime Demonstrator in Applied Mechanics In the University or 
Cambridge Author of tne following papers, among others — 
"The Polarisation of Electrodes In Water free from Air" 
(Proc. Phys. Soc., 1874)5 41 A New Form of Resistance 
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Balance" (Proc. Phys Soc , 1880) , “On Lhe Characteristic 
Curves and Surfaces of Incandescent Lamps ” , 11 On Molecular 
Shadows in Incandescent Lamps" , “ On Lhe Use of DameU's 
Cell as a Standard of Electromotive Force " , and 11 Problems 
in the Distribution of Electric Currents in Networks of 
Conductors" (Proc Phys Soc , 1885) , “On the Necessuy for 
a National Standardising I aboralorv for Electrical Inslru- 
meDti ” (Proc Inst Elect Engs, 1885), “A Design for a 
Standard of Electrical Resistance" (Pioc Phys Soc, 1889), 
“ On Electric Discharge between Electrodes at different 
Temperatures In Air ana in Hlfch Vacua" (Proc Roy Soc , 
1889), “On Some Effects of Alternating Current Flow in 
CircuiLs having Capacity and Self-induction ’’ (Proc Inst Elect 
Engs ■ 1B91) Delivered Friday Evening Discourses at the 
Royal Institution in 1890-91 Author of “Short Lectures to 
Electrical Artisans," four editions, and of “ The Alternate Current 
Transformer In Theory and Practice " 

Clement Le Neve Foster, D Sc (Lond), 

F G S , Professor of Mining in Lhe Royal College of Sc&ftce, 
and H M Inspector of Mines. A R S M He U distinguished 
for his knowledge of mining in its vinous scientific aspects ; 
and is Lhe author of numerous papers bearing on Geolt^yi 
Mineralogy, and Mine-engineering He has carried on esplora 
lions and mining works in Italy, Egypt, and Venezuela, and 
was for some years a Member of the Geological Survt^ of 
England and Wales, in connection with whirh he made 
important discoveries Ijcann,' on the question of the denudation 
of the Weald Hu papers are published in the Journals of Lhe 
Geological and Statistical Societies, and other journals 

Ha,ns Gadow, Ph D (Jena), 

Hon, M A Cantab Strickland Curator and Lecturer on the 
Advanced Morphology of Verlebrata in the University of 
Cambridge A naturalized Bnilnh subject, engaged in research 
in Animal Morphology Author of‘ ‘Ver-uich finer vergleichenden 
Anatomle des Vcraauungu)itemea der Vogel " (Inaugural 
Dissertation, Jenatsche Zatschr , alii, 1879), “ /ur 

vergleichenden Anatomle der MuaculaLur der BeckenH und der 
hinteren Glledmaasc der Ratline " (410, Jena, 1880, 5 plates), 
“ Unlenuchungen uher die Hanchmuikeln der Krokodile, 
Eldechsen und Schildkroten ” (Aforfhol Jahtb , vi* , p 57) , 
“ Rcitrage zur Myologie der hinteren Extremist der Replilien " 
(ibid , p 329), 11 Observations on Comparathw Myology" 

(Fount of Anal , 1882, p 493), 11 Catalogue of Rirda in the 
British Museum ’’ (vol- vm. and lx ) 11 On the Colours of 

Feathers as affected by their Structure" (Zool Soc Proc , 1882, 
p 409) , “ On lhe Reproduction of the Carapace in 'I ortoiiei " 
(Journ of Anat , 1SB6, p 220) , “On the Cloaca snd 

Copulalo tj Organs of Amniota" (Phil Trans., 1887), “On 
the Modifications of the First and Second Visceral Arches,with 
Especial Reference to lhe Homologies of the Auditory Ossicles 11 
(Phil Trans., 1888), Volume 11 Avea"in Bronn’s “ Klassen und 
Ordnungen des Thelrreichn" (In publication) Conjointly 
with Dr, Gtskcll —“On the Anatomy of the Cardiac Nerves 
in certain Cold blooded Vertebrates ” (fourn of Physiol , v ) , 
“Suctorial Apparatus or the Tenuiroitres (1883), “On Lhe 
Anatomical Differences in the Three KmdB of Rhea" (1885) , 
“ On some Point* in the Anatomy of Ptaochs arena) ins, with 
remarks on its Systematic Position (1B82) 11 Introduction to 

the Osteology of the Mammalia," by W H Flower, F K S , 
third edition revised with the assistance of Hans Gadow(i8S$) 

Roheri Gifien, LL V (Glasc ), 

Assistant Sec re l ary (Commercial Department) Board of Trade 
Author of “ Stock Exchange Securities an Essay on General 
Causes of Fluduitlon of their Price" (1S7S) “Essays in 
Finance," lit senei (1879), 2nd senes (1885) , “ lhe Growth 
of CapiLal " (1889), alio of numerous papers communicated to 
the British Association, Statistical Society, Bankers' Institute, 
&c. As head of the Statistical Department of the Board of 
Trade (since Incorporated with the Commercial Department) 
has been examined by Royal Commissions and Pari lament Ary Or 
Treasury Committees on the following subjects (among others) 
Depreciation of Silver(1876), Hall Marking , Wine Duties, 
Agricultural Depression , Trade Depression , Stock Exchange , 
Gold and Silver , Channel funnel , Emigration and Immigra¬ 
tion; Corn Averages, Ate, Ha* given great attention to the 
theory and practice of the use of Index Numbers in the study of 
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Prices and their history, and first invented and used the plan of 
an Index Number of a purely objective and not an arbitrary 
character, especially one based on the actual proportion of the 
different articles of Import and Export to the total Has 
explained wilh regard to numerous branches of statistics, such 
as imports and exports, the condition and nature of Lhe data, 
and tne way in wnich they can be used in public discussions 
Has abo explained in numerous papers the way in which 
common statistics can be used in sLating and solving problems 
for the politician, <r y statistics of the growth of population, of 
the growth of incomes and capital Has also given attention to 
the problems relating lo the incidence of taxation, upon which 
several papers are included in the “ Essays in Finance " Author 
of numerous official reports, including reports on wages, prices 
of imports and exports, emigration, &c 

Francis GOti h, M R C.S , 

B A , B Sc (Load ), Hon M A, (Oxon ) Has made researches 
of value into the physiology of the nervous system, and is the 
author of the following papers .—“ On the Electromotive 
Properties of the Electrical Organ of Torpedo " (Phil Trans , 
1887, B , p 487, and 1888, B , p 329) , “On the Electrical 
Organ of the bkale," with Dr tiurdon Sanderson, F R S, 
(Journ of Physiol , vol ix ,p 137, and vol x , p 2^9), “ On 
the Electromotive Changes tn the Mammalian Spinal Cord 
following Electrical Excitation of the Cortex Cerebri," with 
Prof Horsley, F R S (Roy Soc Proc , vol xlv , p 18) , as 
well in of other shorter papers on similar subjects 

WlLl IAM Ahboii Herdman, D Sc , 

F R S F , F.L S Professor of Natural Hudory in University 
College, Liverpool Distinguished as a Zoologm, and especially 
for researches into the structure and relations of the Tumcata 
Author of the following, among*! other paper* —“ Report on 
the Tumcata of the halltnscr Expedition,” Parts I, II, 
and III ( L halierger ept , £ool , vol vi , 1892, vol xiv , 
1886 , vol xxvii , l& 8 ), “On the Invertebrate Fauna of Lmm- 
laxh Bay" (Roy Phys Soc Rdln Proc-,vj] v , 1879, and vol vi , 
1880) , “ On lhe Olfactory Tubercle &c , in Simple Ascidians " 
(ibid t 1881) , “On Individual Variations in ihe Branchial Sac 
of Ascdiani " (Linn Soc Journ , vol xv , 1881), “The 
HypophyMi Cerebri in Tumcata and Verlebrata " (Roy Soc 
Loin Proc , 1883) “ Report on 1 lie Tumcata of the Triton 
Expedition " (Roy Soc Edm I ran* , vol xxxii , 1883), “Re¬ 
port on Lhe Tumcata of the Li^khnng and Porcupine Expe¬ 
ditions" (rW , 1884); “On the Phylgeny of the Tunicata " 
(Roy Soc. Edm Proc, 1885-86),) “On the Structure of 
Sarcodictyon " (Roy. Phyt Soc Ed in Pmc , 1884) ; “ On the 
Structure and Functions of the Ceram or Dorsal Papillz in some 
Nudlbranchlate Mollusca ** (Quart fourn Micros, Sci , 1890), 
and of important Reports on ihe Fauna or Liverpool Bay, 
1886-90 

Fredfrick Wollaston HurtON, Captain, R E, 
Professor of Geology in Canterbury College F,GS,CMZS, 
Cor du Mus d Hist, Nat Pans Cor Mem Roy Soc Tax p 
Hon Mem Roy. Soc NSW Cor Acad Nat Sci Phil ad , 
Cor OrnlLh Ver Wien , Cor, K K Geol Kelchsanst Wien 
Author of numerous reports, papers, Ac , published by the New 
Zealand Government, the Geological and Zoological Societies, 
ibe New Zealand Institute, &c., and in ihe Phil Mag Amongst 
them are — 11 Fishes of New Zealand," 1872 , “ Ge dogy of ine 
Thames Gold Field (Government Report, 1868 69) , “ Sketch 
of the Geology of New Zealand " (Ouart lourn Geol Soc), 
“ Birds inhabiting the Southern Ocean" ( Ibis , 1865); “On 
Penf-atus N Zealand)a’\ “On the Structure of Amphibola 
avtllana ", “Origin of the Fauna and Flora of New Zealand" 
(Ann and Mag Nat Hist ) , “Eruptive Rocks of New Zea¬ 
land,” Oscillations of the Earth's Surface (Aust A^soc Advr 
Sci , 1889), “On Dimension* of Dinornu Bones" (Trans, N 
Z Inst) , “New Zealand Land Shells", 11 Revision of the 
Land Molltuca of New Zealand " (ibid , voL xvi ) Author of 
a Claii-book of Geology, and of Zoological Exercises for 
Students in New Zealand Author of eleven papers in Proc. 
Linn Soc NSW Has done much valuable work in other 
ways for the advancement or science in New Zealaud 

John Joly, M A , 

Assistant to the Professor of Civil Engineering in the University 
of Dublin Hu discovered (n) by direct measurement a 
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variation of specific heat at constant volume of various gases 
with denmy , (£) loliie in ihe Gramteb of Leinster , (t) a 
heterogeneous Beryl Felspar mineral ; ( d) the reversal of Old- 
hamia amtiqua and rad mi a impressions m the Slates of Bray 
Head li the author, amongst o.her papers, of the following 
— " On the direct experimental determination of Specific Heats 
of Gates at Constant Volume ” (Proc. Roy Soc , vol xlvm ,m 
abstract, recommended for Phil Trans ), “On the Method of 
Condensation in Calori mel ry ” (Proc Rny Soc, volt xlv and 
xlvu ) , “ On the Specific Heats of Minerals" {ibid , vol xli ) , 
" Observations of Spark Discharge over Surfaces of Dielectrics " 
(1 bid vol xlvn ), “ On the Volcanic A*h of Kr&katoa" (Proc 
Roy Dubl Soc , vol iv ) • Has invented (a) the Method of 
Steam Calorimetry (Tranr and Proc Roy Soc , as above), (b) 
a Diffusion Photometer (Phil Mag , July 1888) , (1) a Hydro 
static Balance {ibid , Sept 1868j , {d) an Instrument (or mca-ur 
mg Melting and Boiling Points of Solids, &c , up to a very 
high temperature (Naiure, vol xxxni , and Industrie^ vol vi ), 
(/) a Method of meaiunng the Density of a Has ( Phil Mag , vo) 
xx* ) P (/) a Method of reading Distant Meteorological Instru¬ 
ments (Proc Roy Dubl. Soc , vol iv ) , (^) a Method of 
measuring Specific Gravities of Minute (Quantities of Porous and 
other holids ( Phil Mag ,, July 1888 

Joseph Larmor, M A , 

D Sc Fellow of St John's College, Cambridge University 
and College 1 ecturer in Mathematics Senior Wrangler, ifl8o 
Formerly Professor of Mathematics Gueen’s College, Galway 
Fellow of the Royal University of Ireland Examiner in 
Mathematics at the University of London Author of I he 
following papers .—“ Application of Generalized Space Co¬ 
ordinates, Potentials, and Isotropic Plasticity " (Trani Cainb 
Phil Soc, vol xiv), "Least Action’ (Proc Lond, Maih 
Soc, vol xv ), “Flow of Electricity in Linear Conduciors 
{ibid , vol x*i ), “ Characlensiles of an Asymmetric Optical 
Combination " {ibid , vol xx ) “ F Rctro-magnetic Induction in 

Conducting Sheets and Solid Bodies" {Phil Mao t 1884) , and 
other papers on Pure and Applied Mathematics 

LOUIS C MlALL, 

Professor of Biology in the \ orkahire College Prof Miallhas 

C blished ihe following papers and books —Reports on 
byrlmhodonts (Rep Brit Assoc , 1873-74) ihe first trans¬ 
lated as introduction to S Anton Frusch’s "Fauna der Perm 
formation Bnhmeiu ” , Fossil Teeth of Ceratodus (Paloeont 
Indies), Sirenoid and Crasioptcrygian Ganoids, Part I (Palnunt 
Soc,) , papers on Labyrlnihodoms, Rhizodu'i, Clenodus, and 
Megahcnthys ((Quart Journ Geol Soc ). Studies in Comparaiive 
Anatomy I Skull of Crocodile, II \natomy uf the Indian 
Elephant (jointly with F Greenwood), III 'I he Cockroach 
(jointly wuh H Denny) , Vertebrate Paleontology in Geol 
Record (Sub-editor) In 1875 received the Wollaston Donation 
from the Geological Society 

Benjamin Neve Peach, 

P R b E , F G S District Surveyor of the Ge dogica) Survey 
of Scotland Past President of the Physical Society of Edinburgh 
Recipient of the Wollaston Donation Fund of the Geological 
Society in 1887 For thirty years actively engaged on the 
Geological Survey, during which time he has mapped many of 
the most complicated districts of Scotland Has charge of ihe 
surveying of the North-West Highlands, and has taken the leading 
part In unravelling the remarkable structural complications of 
that region Author uf various paperB on paleontological sub 
jecta —“On some New Crustaceans from the Lower Carbont 
ferous Rocks of Eskdale and Liddesdale " (Trans Roy Soc 
Edm , vol xxx , p 73), “On some new species of Fossil 
Scorpions from the Carboniferous Rocks of Scotland" {rbirf , 
P 399) f "Further Researches among the Crustacea and 
Arachnid a of the Carboniferous Hocks of the Scottish Border" 
(tbid. f p. 511), “On some Fossil Myriapods from the Lower 
Old Red Sandstone of Forfarshire ” (Proc. Roy Fhys Soc 
Edfn., vol vu p 179) Joint author wuh Mr J Horne of 
many papers on strailgrtphical and physical geology, including — 
11 The Glaciation or the Shetland Isles” (<Qu^*i Journ Geol 
Soc, vol xxxv p 778), “The Glaciation of rhe Orkney 
Islands' 1 {ibid , vol xxxvi p 648) , “The Old Red Sandstone 
of Shetland" (Proc. Roy Phys, Soc* Edtn , vol v p 30), 
J< The Glaciation of Caithness ' (x4i(f,vol, vi p 316) j “Re- 
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port on the Geology of the North-\\ cm of Sutheiland" (Nature, 
vol xxxt p 31), “ Ihe Old Red Sandstone Volcanic Rocks 
of Shetland" (I runs Roy * Soc Edin , vol xxxii p 539) , 
“Report on the RecenL Work of the Geological Surrey in ihe 
Norm-West Highlands of Scotland, haxed on the Field Maps 
of B N Peach, J Horne, \V Gunn, C T Clough, L Him- 
man, and H M Cadell ” ((Quart Journ Geol Soc, vol xliv 
P 378) 

Alexander Pmjllr, 

F C S , F l C , Fellow of ihe University of Calcutta , Professor 
of Chemistry, Presidency Collegl, Calcutta , Meteorological 
Reporter to the Government of Bengal , and Curator or the 
Bengal Government Museum at Calcutta Author of papers on 
“ An Isomeric Modification of Valeric Acid," “Calcutta Coal 
Gas," " The Use of the Radiometer as a Photometer," “ Cobra 
Poison,*' "The Past and Present Water Supplies of Calcutta,” 
“Technical Education for Bengal,” “ The Fain Point Cyclone 
of September 22, 1885," published in the Proc Hoy Soc , the 
Journ Chem Soc, the Journ Asiat Soc Beng , and elsewhere 

A 1 Gl^us D Waigr, M 1) , 

Lecturer on Physiology at St Mary’s Hospital Medical School 
Dihlingukphed as a Physiologist Laureat He I'Jnslitut dc 
Prance (Prix de Phyaiologie Experimental) Contributions to 
the Royal Society “On the Influence of the Galvanic Cur¬ 
rent on the Excitability of the Molor Nerves of Man" (with 
I)r de W&lleville, Phil Trans , 1882) , “On the Influence of 
the Galvanic C urrent on the Excitability of the Sensory Nerves 
of Man" (Roy Soc Proc , 1882) , “On the Action of ihe 
Excised Mammalian Heart ’ (with Dr Reid, PJ11I J rons , 
1887), "On the Electromotive Changes connected with the 
ileal of ihe Mammalian Heart" (Phil Tram, 1889) Con- 
inbulionB to the Journal of Physiology “On the Rate of 
Propagation of ihe Arterial Pulse Wave" (vol ill , 1880) , "A 
Demonstration in Man of Electromonve Changes accompanying 
ihe Heart's Beat ’ (vol vm , 1887) Contributions to other 
journals, English and foreign “ Die Spannungen in den 
Vorhnfen dex Herzens ’ [Arrh J Atiat it Physiol , 1878), 
“On Muscular Spasms known as 1 endon Reflex" {Pram, 
r88o) , “ Nouvelles Experiences sur lex Phdnonwnea no mines 
Reflexes lendineux " (wuh Dr Prevent, Rev Mid t U la Suisse 
Rotna.nde x 1881), “ Sur la Contraction de POuverlurc " {Journ 
de Physiol , 1882), &c 

• _ m 

NOTES 

The Council of the British Association for the Advancement 
of Science have nominated Dr ], S Uurdon Sanderson, F R S , 
Waynflele Pr jfessor of Physiology in the University of Oxford, 
President for the meeting of the Association which will be held 
next year at Nottingham Dr Sanderson has accepted the 
nomination 

The Gold Medal of the Lmnean Society has thu year been 
awarded by the Council to Dr Alfred Russel Wallace for his 
important contribuuon* to the llleraiure of zoology 1 he medal 
will be presented at the forthcoming anniversary meeting of the 
Lmnean Society, to be held at Burlington Hom-e on Lhe 
24th inst 

Wf regret to have to record the death of the illustrious 
chemist, August Wilhelm Hofmann He died on May 5 
Prof Hofmann was well known in F ngland, where he spent 
many of his beat yearn On Liebig’s recommendation he was 
appointed in 1848 Superintendent of the Royal College of 
Chemistry, In London This institution, which made great 
progress under his care, was 111 1833 merged in the Royal 
School of Mines os the Chemical SecLion He became a 
Warden of Lhe Royal Mint 10 1S55 In 1864 he accepted lhe 
chair of chemistry at Bonn, and m the following year be was cajled 
to Berlin, where he spent the rest of his life as Professor of 
Chemistry He made many contributions Lo the Ann&Un der 
Chemtc , to Ihe Transactions of the Chemical Society, and 
to the Philosophical Transactions of the Royal Society, of 
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which latter institution he wu made a Fellow m 1851, 10 
recognition of hm services lo science In 1854 he was awarded 
a Royal Medal for hu " Memoirs on the Molecular Constitution 
of the Organic Basel ” Some of hii discoveries led to industrial 
results of the highest importance The high respect tn which 
Prof Hofmann was held In Germany was shown at his funeral, 
which look place on Monday It wai very largely attended) 
and, according to the Berlin correspondent of the Standard^ 
11 was in all respects worthy of a prince of science JJ The 
correspondent says —"The Empress Frederick, immediately 
on receiving the news of the Professor’s death, telegraphed to 
his widow, 1 My deepest sympathy in your gTeat, your irre¬ 
parable loss. I am deeply shocked by the quite unexpected 
news 0/ your dear husband's death,’ Her Imperial •MajeBly 
sent a splendid laurel wreath bearing her initials, to be placed 
od the coffin, and a Court Chamberlain represented ller Majesty 
at the funeral, The Minister of Education and numerous officials 
of his Department, all the members of the Berlin Academy, and 
almost all the professors and studenLs of the University, accom¬ 
panied the funeral procession to the cemeleiy " a 

We regret also to have Lo announce the deatlxof Dr James 
Thomson, F,R S., Emeritus Professor of Civil Engineering in 
the University of Glasgow, Lord Kelvin’s brother Dr 1 homaon 
died, on Sunday last He was seventy years of age 

ThEre are vacancies for zoological students st ihe Cambridge 
University’s tables in the Zoological Station at Naples, and in the 
Marine Biological Society's Laboratory at Plymouth Applica¬ 
tions ore to be sent to Prof Newton, Chairman of the Special 
Board for Biology and Geology, by May 30 

General Isaac T. Wister, President or the Philadelphia 
Academy of Sciences, has placed in the hands of trustees for the 
benefit of the University of Pennsylvania, 100,000 dollars for 
the erection of a Museum with laboratories, to contain the 
Wister and Horner Museum of Human and Comparative 
Anatomy He has also given an endowment of 3000 dollars a 
year for the maintenance of a curator, whose occupation shall 
consist largely of original research 

We referred lately to the interesting Horticultural Exhibition 
for which preparations were being made at Earl’s Court The 
Exhibition was formally opened on Saturday lost by the Duke of 
Connaught, and promises to be a great success 

A German scientific expedition under Dr Erich von 
DrygaLki started from Copenhagen for West Greenland on 
May 1 Dr, von Drygalski is accompanied by Dr H Stade, the 
meteorologist, and Dr E VanhofTen, the zoologist They were 
to make in the first Instance for Umanak Fjord They do not 
intend lo return until the autumn of 1893, 

We are glad to welcome a third edition of Clerk Maxwell's 
great * f Treatise on Electricity and Magnetism ” (Clarendon 
Press) The task of seeing the proofs through the press could 
not be undertaken by Mr W D Niven, who had charge of 
the second edition , so the duty has been fulfilled by Prof. J. J. 
Thomson, who, we need scarcely say, has done his work 
admirably Twenty years have passed since the work was 
written, and daring that time the sciences of electricity and 
magnetism—thanks In part to the Influence exerted by this 
treatise—have made rapid progress. Prof Thomson explains 
that when he began to prepare the present edition he intended 
to give In foot-notei some account of the advances made since 
the publication of the first edition, not only because he thought 
It might be of service to students, but because all recent in¬ 
vestigations have tended to confirm In the most remarkable 
way MaxweU'a views. He soon found, however, that if this 
intention were carried out the book would be disfigured by a 
disproportionate quantity of foot-notes. His notes have ac- 
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cordingly been thrown into a slightly mors consecutive form, 
and will be published separately A few foot notes relating to 
isolated points which could be dealt with briefly 1 are given. 
Prof Thomson has added something In explanation of the 
argument in those passages in which he has found from his 
experience as a teacher that nearly all students find consider¬ 
able difficulties He has also attempted to verify the results 
which Maxwell gives without proof He has not in all instances 
succeeded in arriving at Maxwell’s results, and in such cases he 
has indicated the difference in a foot-note Maxwell's method 
of determining the self-induction qf a coil lx reprinted from his 
paper on the dynamical theory of the electro-magnetic field. 

At the time of our last issue, an anticyclone lay over the 
whole of the Brills^ Islands and part of the Atlantic, with north 
and north east winds of some force, under the influence of a de¬ 
pression existing over North Germany Daily temperatures were, 
generally, considerably below the normal values , slight snow 
fell on the south coast on the morning of the 6th, and the grass 
thermometer fell as low as 18 5 on that night m London The 
anticyclone afterwards moved southwards, while a depression, 
which had set in at the northern stations, spread towards the 
North Sfca, the winds shifted to west and north-west, and 
temperatures gradually increased , the maxima exceeded 6o u 
over ihe inland parts of England on Sunday, and even reached 
70° at several stations on Monday, with fine weather generally 
The amount of rainfall 11 considerably below the average Thf 
Weekly Weather Report for Saturday last shows that the 
deficiency, since January 3, amounts to 7 7 inches m the 
west ,of Scotland and to 5 3 inches in the soqlh west of 
England During the last few days this country has ngaifl been 
under Ihe influence of an anticyclone, with fine, warm weather 
generally 

The Pilot Chart of the North Atlantic Ocean, in its review of 
weather during April, says that the storms on the Atlantic, lik^e 
those of Lhe preceding month, were confined almost entirely to 
the American coast and the western part of the ocean, and they 
again followed somewhat abnormal northerly tracks Two of 
the most severe storms whose tracks are plotted on Lhe chart, 
occurred during the last few Hays of March During the first 
week of April, pleasant anlicyclonic weather prevailed along the 
American coast south of Hatterai, but two severe storms moved 
eastward over Labrador on the 3rd and 6th respectively, the firit 
of which wai followed by a storm of slight energy that formed 
south of Cape Race on the 4th, and the second by one that 
reached HaUcras from Inland the morning of the 8th p but 
neither of these, nor those of the 9th to nth, and 15th to i6th, 
along the Nova Scotia coast, were at all severe The only 
remaining storms of any noteworthy severity, 10 far as indicated 
by data received at the office of the Pilot Chart up to date of 
publication, were those that originated between the Grand 
Banks and Bermuda on tha 13th and l8lh respectively The 
track of a depression of considerable energy is indicated near 
the Azores on the 6th, 7th, and 8th, and another, but of slight 
energy only, m the English Channel on the 15th and l6tb 
The persistent antlcyclonic weather over the British Isles and 
Central Europe during the last week of March and the first half 
of April, may be said to have turned to the northward the 
storms that formed over the ocean, and It seems probable that 
the persistent northerly winds thus caused off Labrador and 
Newfoundland helped along the ice that is now working its 
way southward off the Grand Banks. Fog has been reported in 
increasing quantities, also, and it will continue to increase unU 
midsummer f 

We note the publication of two new monthly meteorological 
bulletins for Russia, which are Issued nearly closely up to date, 
vis by Prof, A Klossovskl, Odessa, with Russian and German 
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next, and by Prof. P Brounof, Kieff, in Russian, with a few 
notes in French Both bulletins contain observations taken 
three times daily, with daily and monthly means, while the 
Odessa publication contains monthly rainfall values, and maxi- 
Dium and minimum temperatures far about a hundred staUons 
in South-West Russia The Kieff observations are preceded by 
some remarks (in Russian only) oti the temperature and density 
of snow at various depthi 

A REMARKABLE aurora borealis was seen at Moscow during 
the night of April 26-27 It began at 11 50 pm with 
a dark segment fringed by a bright border, the summit of 
which stood a few degrees to the west of the meridian Bright 
rays were projected to the constellations of Auriga, Perseus, 
and Cassiopoeia, while the longest rays reached ihc Pole star 
It attained its maximum at it 56, but four minutes later it 
began to die away, no traces of it being seen at 12 15 a m At 
2am three beams of light appeared again for a few seconds 
It is worthy of note that on April 26 a large accumulation of 
sun-spots wnS observed at Moscow , it consisted of ten groups 
of spots It may also be added that another aurora borealis, 
much brighter than the above, was seen at Moscow on March 
id, at 4 am It lasted for nearly half an hour 

All who have occasion to use the magic lantern will be 
interested in the fact that a lantern may now be seen at the 
Crj atal Palace finely illuminated by the arc-light This 
instrument was designed by Mr T C Hepworth, ICS, who 
lues it to illustrate lecture entertainments in connection with 
► the Crystal Palace Electrical Exhibition The lamp employed is 
the Ilrockie Pell, which has been modified by Messrs Newton 
to make it more suitable for the particular work required It 
gives a pure white light, and its brilliance is said to be several 
tunes that of the lime light 1 he electric arc light has before 
been applied to lantern projection, but it is claimed that the 
Crystal Palace lantern is on quite an unprecedented scale 

M Mesuran, of Pans, sends us a prospectus, in winch he 
sets forth the merits of a machine he hai invented for the proper 
boiling of eggs. Hitherto, it seems, mankind have bulled eggs 
on a wholly false pnnciple M Mesdran claims that he has 
solved the problem, and that hia invention is nothing short of 
"a revelation both from the hygienic and the gastronomic 
point of view " The invention has been patented in England 

An interesting trace of Paleolithic man has lately been dis¬ 
covered in Hermann’s Cave in the Harz Excavations were 
being earned on in the cave, under the superintendence of Herr 
Grabowiky, when a flint which had all the appearance of having 
been fuhioDed into the form of a knife was found among the 
remains of reindeer and other glacial or Arctic animals The 
object could not have been brought into the cave by non human 
means, as flint Is not found anywhere in the neighbourhood A 
paragraph on the subject appears in Lhe current number of 
Globutf the editor of which appends a note to the effect that the 
fliQt (which lay before him as he wroLe) has undoubtedly been 
artificially worked into its present shape 

Ha Daniel G Brinton has issued an interesting pamph- 
Ifet, In which he urges the claims of anthropology u a branch 
of University education He g^ves an account of the aims 
ud Methods of the science* and then sketches a general 
schema of anthropological Instruction Dr Brmton would 
begin with lectures on somatology, Including internal somato¬ 
logy, external somatology, psychology, and developmental and 
Comparative somatology Then would come ethnology, in con* 
fendion with which ho would deal with sociology, technology, 
religion, linguistics, and folk lore. Under ethnography he 
Would dbcau the origin and subdivisions of races { and archeeo- 
logy he would divide into n general ” an^ 11 special ” Labors- 
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Lory work would include (in the physical laboratory) such talks 
as the comparing and identifying of bones, the measuring of 
skulls, Ac ; and (in the technological laboratory) the study of 
stone and metal implements, textile materials, &c. There 
would also be library work and field work. Students who 
might wish to obtain an adequate notion of the science would 
have to attend a course of thirty or forty lectures, and give twice 
as many hours to laboratory work That would be the mini¬ 
mum amount of study Those wjio might desire to instruct 
others, or to prepare for independent research, would devote to 
the science the greater part of their Lime durmg two or three 
years 

The sl/ucture of the cells of Bacteria continues to occupy the 
attention of biologists, and a communication on the subject to 
the St Petersburg Society of Naturalists (Afemoirs, vol xxi , 
Botany), by W K Wahrlich, is worthy of notice Careful 
study of several species of Bacteria has led the author to 
the conclusion that only two substances are to be de¬ 
tected in the cell—chromatin, and limn, which surrounds the 
former f he leading part in the formation of Bpores belongs 
to chromslta^ Which h used entirely for this purpose, while the 
limn subatlMfe b used for the formation of the exosponum As 
to the involutional forms, the author can only confirm the 
opinions of De Bary, Nageh, and Buchner as to their being 
lepresentative of a pathological stale, or of a degeneration of 
the cell ; chromatin disappears in such cells, and two or three 
vacuoles appear in their limn part The bacterial cells thus 
appear to be simple nuclei, surrounded by membranes, but 
devoid of cytoplasm , chromatin is their most important part, 
and when it disappears the cell can no longer reproduce itself 
or continue an independent life 

A REPORT was lately spread in the United Stales to the effect 
thaL the Government intended to introduce the mongoose in 
the West to exterminate the rodenLs which annoy farmers 
there The editors of the Naturalist wroLe to the Department 
or Agriculture foi information on Lhe subject, and received in 
reply a letter to Lhe effect that no such "rash act" had ever 
been contemplated, the introduction of exotic species being 
contrary to lhe Department’s policy The Naturalist expresses 
cordial approval of this answer, evil having, it maintains, "in 
variably resulted from the introduction of exotic animals into 
countries when no adequate natural restriction to their increase 
exists ” 

Mr F W Ward was commissioned last year by the Hon 
Sydney Smith, ihen Minuter of Agriculture in New South 
Wales, to report upon the relations of fruit production in that 
colony to Lhe English market The report was presented some 
time ago, and is printed in the February number of the Agri¬ 
cultural Gazette oj New South [Vales Mr Ward U convinced 
that London offers an attractive market for the fruit products of 
Auitralasia in their green, dried, and canned forms All testi¬ 
mony, and most emphatically that of the European growers, 11, 
he a ays, to the eifecL that 1 ondon Is, and always will be, the 
great fruit market of the world There is also, he adds, a con¬ 
sensus of opinion to the effect that Australasia will gain the 
largest share of the advantage la regard to this market, con¬ 
sequent upon the reversal or the seasons Other territories in 
the southern hemisphere will dispute the market with AualraL- 
ssts , but Mr. Ward anticipates that the energy and intelligence 
of Anglo-Saxon communities, operating upon good and cheaf) 
soil, an unsurpassed, if not an unrivalled, climate for fruit pro¬ 
duction, and splendid facilities of over-sea carriage, will fully 
or more than compensate for the one great dlmad vantage of geo¬ 
graphical distance. The London market for Australasian fruit 
reiolves itself, for the most part, Into a qnation of carriage 
What needs to be dope is to minimize the cost of conveying 
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green fruit from (say) Sydney to London, and to solve Ihe 
chemical problem* attaching to the attempt to utilize the cool 
chambers of swift steam ships in such a way ns in preserve (he 
appearance and flavour of so perishable a commodity as fruit 
through the unavoidable space of lime and varying latitudes of 
the journey Mr Ward is of opinion that Lhere are sound 
reasons for expecting that " these problems will lie solved and 
that the market will be captured 11 

Thk Echinoderm fauna of •Kingston Harbour, Jamaica, seems 
to be remarkably numerous and varied Mr George W Field, 
who has been investigating it, contributes some notes on the 
uubjecL to the April number of the 11 Johns Hopkins University 
Circular '* About twenty eight species of Echinoderms were 
found in Kingston Harbour and about the cays at its mouth, 
and a longer residence and dredging in the deeper waters would 
probably, Mr. Field thinks, have increased the number con¬ 
siderably 1 he difficulties of dredging were very considerable, 
arising in part from the nature of the bottom, from the 
unmanageableness of the boat, and chiefly from the wind 
lhere always seemed to l>c a perfect calm or a gale , the calm 
periods between exceedingly short However cpnsiderable 
dredging wav done by va~ioii'i members of his pv*y The 
surface tow-neL showed a wonderful richness of the larval 
Echinoderms in the pe’agic faana, chiefly however, during their 
stay, confined to Ophiurid, Fchinid, and Spalangid plulei, the 
relative abundance being in the order named During the 
month of June they were abundant, and in early July they were 
extremely numerous 1 hey were found in greatest numbers in 
Lpwa made about sunrise In ihe evening towing they were 
invariably absent These larvre, says Mr Pield, appear lo ceme 
to and remain at the surface from midnight until about sunrise , 
after that to gradually disappear until thiefc h >ure after sunrise, 
when they are rarely found at the surface Their appearance 
seemed lo be little or not at all influenced by the tide, but did 
depend very much upon the quantity of flood water poured inLo 
the harbour by the various rivers In its general aspect the 
Echmoderm fauna shows no very considerable ^variation from 
that of the Bahamas and Southern T londa, though apparently 
richer in species and m individuals 

According to an ofhual report published in Lhe Deutsches 
Kohvnalblatt for Apnl, the Germans have every reason lo be 
satisfied with Lhe way in which the resources of Cameroon are 
being developed The industry and trade of Lhe colony are said 
Lo be in a flourishing condition The chief products are palm 
oil and palm kernels There are many elephants in lhe territory, 
and ivory u still exported Caoutchouc is also obtained in con¬ 
siderable quantities, and ebony fetches good prices In 1891 
there were in Cameroon 166 Europeans, of whom 10 were 
women There were 109 Germans and 31 Englishmen 
The exact number of natives is not yet known, but it l'r ealeu 
laied that there are 20,oco Dualla on the Cameroon river, 
35,000 Bakwirt in the Cameroon Highlands, and 20,000 
Bamboko towards the west of the hilly district 

A VALUABJ h paper presenting a revision of the American 
species of Rumex occurring north of Mexico, by William 
Trelease, appears In the third annual report of the Missouri 
Botanical Gardens, and has also been issued separately 
Rumex Is a genus which has beer nelrl to include from 100 to 
abouL 130 species, the greater part of which belong to the 
north temperate region of both continents 11 Of the twenty- 
one specie* 1 ’ says Mr Trelease, "recognized by me as 
occurring wilhfn our flora, eleven woto characterized and 
named by LLnnteus in Lhe flrit edition of the ' Species Plan- 
toram, 1 and only five have been named by American botanists,'' 
The biological Intereit of the genus antes chiefly, as he points 
out, from the protective aadity of the sorrels and some docks, 
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nnd Lhe occurrence of lanmn and a bitter principle in others , 
llieir protandiy and exclusive adaptation Lo wind pollination , 
and lhe adaptation of lhe greater number of species to wind 
dissemination, by the enlargement of the inner segments of the 
perianth duiing ripening, although some of those with fimbriate 
valves may profit by attachment lo animals. 

In the latest instalment of the Proceedings of the Academy 
of Natmal Sciences, Philadelphia, Messr* H Skinner and 
L W Mengel give an account of some oT the insects taken by 
the expedition which the Academy sent to Greenland in 1891 
I he insects ciplured were divided among the different orders as 
follows —Hymenop en 25 specimens, ColeopLera 4 specimens, 
Lepidoptcra Rhopahcern 143 specimens, and HeLcrocera 143 
1 hey were captured by Mr L "W Mengel, entomologist 10 

the expedition, and I >r W L Hughes, ornithologist lhe 

specimens arc all from the West Coast, nnd were taken at three 
principal localities, McCormick Hay,Herbert Island, and Disco 

Acetyi J li oil! J>E f C HyCO F f has been prepared by M«Maurice 
Meslam, and is described by him in the curreni number of the 
ComfU\ tentius As was lo he expicied, 11 is a substance con - 
siderably more volatile than acetyl chloride Its boding poir\t 
]S 19° 5, very near that of hydrofluoric acid itself, and hence 
upon a warm day it takes the form of a gas, while at tem¬ 
peratures below 19“ 5 it assumes the liquid slate It has been 

prepared by M Meslans by causing various inorganic fluorides 
tu react upon acetyl chloride Tbus when silver fluonde and 
acetyl chloride are healed together in a sealed lube to 260", a 
tmall quantity of acetyl fluoride is formed The acetyl chloride, 
however, is much more completely converted to fluoride when 
it is passed in the state of vapour through a long silver tube 
filled with dry silver fluoride and healed to 300' l pon allow¬ 
ing the issuing vapour to pass into a strongly cooled receiver, 
acetjl fluoride condenses in the liquid form Another mode 
of preparation consists in allowing arsenic fluoride to fall drop 
by drop upon acetyl chloride coniamed in a copper vessel, when 
energetic action at once occurs in the cold The exit tube is 
atiached lo a spiral of leaden tubing, arranged as an inverted 
condenser, in order lo retain either of the liquid reacting sub¬ 
stances, and the last traces of acetyl chloride are removed by 
subsequently allowing the escaping vapour to pass through a 
copper (J lube filled with fragments of silver fluoride and heated 
in a bath of nitrates to 300 The acetyl fluoride may then be 
condensed in a strongly cooled receiver Instead of arsenic 
fluoride the solid Influonde of antimony may be employed, and 
the operation performed in a glass flank, an ordinary inverted 
gloss condenser being used to retain any escaping acetyl 
chloride Hy far the most advantageous mode of preparation, 
however, consists in reacting with acetyl chloride upon zinc 
fluoride One hundred grams of zinc fluoride are introduced in 
successive porlionn of ten grams each into a strong glass flask 
cooled by a freezing mixture and containing a hundred and 
fifty grams of acetyl chloride, The flask N then sealed, warmed 
to 40", and again cooled It is subsequently opened, while 
surrounded by the freezing mixture, and placed in connection 
wiLh a leaden worm whose extremity passes down into a second 
flask surrounded by ice and containing a little dry zinc fluoride 
The aceLyl fluonde is then distilled over into the second flask, 
and upon redistlllation over the zinc fluonde contained in the 
flask it is obtained in an almost pure condition Tbe liquid 
may be preserved unchanged m a dry glass vessel, but if moisture 
obtalni access lhe glass is rapidly attacked If the vessel con 
tainlng the liquid u placed in connection with a tube standing 
over mercury, <and Lhe liquid warmed hy holding Ihe vessel in 
the band, the new fluonde maybe collected in the gaseous slate, 
and preserved a* a ga«, provided the temperature of the room 
I is superior lo 19^ 5 Both the liquid and the gas are colourless* 
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[ hey burn with a blue flame upon ignition producing water 
vapour, carbon dioxide, and hydrofluoric acid They poses', 
an odour somewhat resembling that of carbonyl chloride Wntei 
dissolves about twenty Limes its volume of the gas, but the liquid 
does not mix with water a very small proportion only being 
dissolved, and suffering slow decomposition Alcohol, ell er, 
benzene, and chloroform dissolve it in all proportions 

The additions to the Zoological Society's Gardens during 
llie pastweek include a Rhesus Monkey [Mtit am* i//«nr J) 
from India, presented by Q^fr t Drew , a Grivet Monkey 
{Cctcopithccus gmeo 77/ idu 9 ) from North casL AfriLa, pre 
sented by Mr George Conquest , a Grey Ichneumon {Hapcstt 
i*nseuv) t from India, presented by Mr J E Barber , a Com 
mon Fox {Cams vulpci 9 ), British, presented by Miss Noia 
Dunn ; a Song Thrush (Turdttr tnti\utts) % British, presented by 
Mr Baldwin M Smith, an Alexandrine Parakeet {Pa/trzt ms 
alexandrx d) from India, presented by Mr L Bond, lwo 
C erastes Vipem {V\paa a tastes) from Egypt, presented b> 

t u lone I Holled Smith , a-I izard {Amphibolunts sp inc , 

from Australia, presented by Mr Herbert E Swaync , a 
Guinea Baboon {Cynoctphalu\ ±phtn\ 9) from West Africa, a 
Rhesus Monkey [Macacus rhesus 6 ), a Grey Ichneumon {Ho 
festes ijnseus) from India, two Punctated Agoutis {Dasypr octa 
punctata ), a Ring Vulture {Gypagus papa) from Central Amrnca, 
a White-eyebrowed Guan {Fcnelopc supo cihans) from South 
east Brazil, deposited, a White faced Heron (drdta nova 
hollandra) from Australia, eight Ruffi [Machetes pu%na\ 4 J 
4 9), British, puichased , a Reindeer [Ran^ifer tarandus 9 ) 
bom in the Gardens 


OUR ASTRONOMICAL COLUMN 

Phoiographic am> Visuai Ma(.miudes of Siahs 
At the Amsterdam Academy of Sciences on April 2, Trof J C 
Raptcyn communicated ihe results of nn investigation on the 
systematic differences between the photographic and visual 
magnitudes of stars in different regions of the sky The com¬ 
parison of the photographic diameters of stars of equal visual 
magnitude (according to Gould and Schonfcld s estimations) on 
370 plates of the southern sky, shows that the actinic effect of 
stars in or near the Milky Way is much greater than Lhat of 
stars in high galactic latitudes Prof Kapteyn has examined 
ihe different causes which lead to this variation There is, first 
of all, the influence of different meteorological conditions , 
next, systematic errors in the catalogue of visual magnitudes 
used for comparison , and thirdly, peculiarities in the light of 
the stars The discussion leads to the conclusion that the 
difference of magnitude is not appreciably affected by the first 
of these causes And since, taking everything into con 
slderatlon, the errors of estimated visual magnitudes could not 
possibly exceed o 3 magnitude, there is no doubt that the differ¬ 
ence of half a magnitude or mure, indicated by ihe phoLographs, 
is due to the quality of light emitted It is said that Prof 
Pickering's idea that ihe Milky Way ought to be considered as an 
■ggregetioo of Stan of the first type 11 only sufficient to account 
for a aiflennoc of abmt 0 1 magnitude Thus H appears that 
the light of stars in or near the Milky Way, like Lhosc of 
Group IV , la richer in violet ray* than that of other stars 

Photographs of the Lyra Rim. Nebula —In addition 
to the work on the Carte du Ciel, Prof Denza, of the Vatican 
Observatory, has taken up the photography of nebulx Be¬ 
ginning with the Ring Nebula In Lyra, he has made five ex¬ 
posures on this object, from half an hour up to nearly two hours' 
duration. To bHng out the fine detsd. development has 
Been carried on f *r about twenty minutes in each case The 
negative which hud received the longest exposure wna pre¬ 
sented to the Pans Academy on April 25 Viewed microscopic¬ 
al* the star at the centre of the nebula is seeft to be joined 
to a smaller one near the nebulosity, and each of them can be 
Broken up idLo other more or less hidhant points A large 
number of condensed regions are well visible in the nebula 
The location of these leads Prof Denza to#gree with Secchi that 
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L'anncau se prolonge dans le sens du plus grand axe, et nue 
les parties les plus den es sonl dans la direction du pent axe 

Determination 01 im Consjani of Aberration — 
Prof G C Comstock contributes iIk provisional results of a 
determination of the constant of aberration to Lhe Astronomical 
'Journal No 261 lhe method adopted in ihe investigaiion is 
.1 modified furm of that used by M Ln wy, three reflecting 
surfaces being placed in front of ihe objective of the telescope 
instead of two Images of stars in different portions of the 
heavens arc thus simultaneously produced m the focal plane of 
the objective, and a micrometer is used to measure ihe distance 
between those of two given stars, when each pail of surfaces is 
successively employed T. hi n, if d represent the distance 
between the images of two stars as measured with the micro¬ 
meter, A the angle subtended at the earth by the slan, R the 
effect, of refraction in changing the true A into an apparent A', 
anil K. a correction depending upon Lhe squares of the errors of 
adjustment of the mirrors, we have— 

A— 120 + K I- d + R 

1 lie provisional value of the aberration constant derived from 
Prof Comstock’s observations is— 

• 20" 494 ± o' 01 7 

An investigation of the refraction has also been made, resulting 
in the detection of a real variation The refraction is at a 
maximum near lhe time of the winter solstice and a minimum 
near the summer soUMct, but the exact epoch and amplitude 
have not yet been det, mined 

Star Mai nitui — “ The Lstimalion of Star Magnitudes 
by Extinction wuh the Wedge,’’ was the subject of aji interest 
ing paper by Captain Abney before Lhe Royal Astronomical 
Society, ninny of the experiments from which hn conclusions 
weie drawn being made from a paper which he and General 
Fesling communicated to the Royal Society on colour photo¬ 
metry In lhe experiment for determining the amount by which 
the intensity of any ray of the spectrum would have to be re 
duced before it became invisible, the absolute intensity of the D 
line was fixed upon for the basis, from which all ihe other in 
tensities could be directly calculated With the arrangement he 
described, the D line was reduced to Lhe 350 ten milliouLhs 
part of a standard nmyl lamp, while under Lhe same conditions 
the green lighL E had to be reduced to 65, F to 150, G to 3000, 
and the red lo fto,ooo ten milhonih parr By making the rays 
equal to one amyl lamp Lhe numbers obtained were for D 350, E 
35, F 17, G 15, and for C 22,000 len millionths pait 

I hesc numbers showed lhat 10 produce extinction for 
two lights of equal luminosity, say of colours C and G re¬ 
spectively, Lhe latier was nearly 1500 limes greater than lhat 
required for the other He then referred lo the extreme persist¬ 
ency of the violet sensations, they being 1500 limes more persistent 
than the red and about 25 times more than the green, pointing 
out that [lie violet sensaiiun would he the last to be extinguished 
The fund ion of the wedge, then, was not to obliterate the 
spectrum but to eliminate the violet sensation contained in its 
light By determining alar magnitudes by (his method of ex 
Unction, the results obtained, he says " should agree better with 
those obtained by photogiaphjr Lhan those obtained by eye 
estimation, 1 the first being obtained by estimation of the E light, 
the second of the light between G and F, and the third from 
Lhat near D 

Referring to colour extinction he mentions Lhat although most 
of ihe faint stars are known to be of a bluish colour it does not 
follow Lhat 11 they are not red The blue tint is brought about 
by the faintness of the light, which makes all coloun appear grey, 
and " ai Lhe violet sensation disappears last, it frequently 
happens lhat you get the red and green sensations as grey, and 
the violet just above the cilour limn, thus giving a grey blue " 
He suggests lhat with telescopes of large aperture these stars 
might be seen in colouis 


THE INSTITUTION OF MECHANICAL 
ENGINEERS 

ordinary general meeting of the Institution of Mechanical 
Engineers was held on the evenings of Thursday and 
Friday of lost week There were two items of exceptional 
mtercbi on the programme, the first being the inaugural address 
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of ihe new President, Dr William Anderson, F R S , and the 
second the report of the Committee appointed by the Institution 
to make trials on marine engines The President in his address 
gave a brief review of Ihe progress of the Institution since its 
foundation in 1847 For the first thirLy years of us existence 
the Institution was a provincial Society, having Us head-quarters 
in Birmingham In 1877 it was determined to remove to 
London, as it was thoughL that the wealth and influence that had 
l een acquired was sufficient to give a position of national im¬ 
portance which could hardly''be held l»y a hocicly having its 
head quarters in any other city than the metropolis There was 
naturally a strong opposition to the migration, hut ihe change 
Moa made, and since then the importance of the Institution has 
gone on steadily increasing, until at the present day it is second 
only lo the Institution of Civil Engineers The Institution was 
started in 1847 with 107 members, the annual income being 
£ Si5 During the first thirty years the membership increased 
about tenfold, but at Lhe end of ihe fourteen years that the head¬ 
quarter* have been in London it has increased to twenty-fold , 
lhaLis lo aay, in 1877, when the migration was made, the numbers 
were about one ihousand, whilst last year they were over two 
thousand—actually 2077 The annual income was last year 
£7212, and the accumulated investments of the Institution are 
now ^22,536 

A somewhat acrimonious correspondence has been published 
lately in the pages of a weekly journal, and the President, some¬ 
what unnecessarily perhaps, thought fit Lo reply to this A 
complaint had hern made that the papers were few and poor 
Dr Anderson referred lo the large number of scientific Societies 
now existing, nnd the difficulty of providing good papers "We 
have been spoiled and cloyed," he says, " by the rapid progress 
of mechanical engineering , 50 that papers which are not revela¬ 
tions of something new are condemned as unworthy of the 
Institution Is (here any form of steam engine, for example, 
which it would be worth while now to describe, unless it be 
some monster of exceptional proportions, the details of which 
we should like lo see in our Transaclions7 Who would like lo 
read n paper on a bridge of even 800 feet span, and lo illustrate 
it with all the type and plates whu-h characterized the two 
accounts of the Britannia Bridge, when the torlh Bridge, a 
structure of more than double that opening, has recently become 
familiar to us ? I am afraid that, in consequence of the state at 
which we have arrived, and, in respect of originality, the un- 
towaid age in which we live, we must be content with many 
papers that may justly be termed poor so far as novelty alone is 
concerned Wc must, iherefore, rely for excellence on a more 
scientific treatment of our subjects, and on the care with which 
the details of construction are worked out and presented in the 
illustrative drawings Our critics should remember also that 
originality la not our only quesL—that we are not all veterans lo 
whom design comes almost hy instinct we have a large body 
of yonngcr and less experienced members, and to them I feel 
sure, from my past experience, that our proceedings offer practical 
examples and guidance which are apprecialed all over Lhe world, 
and tne desire to possess which is, I take it, the main cause of 
lhe ever increasing strength of the Institution ” 

The President next relerred lo the work done by the different 
Research Committees of the Institution which have been en 
gaged for some years past in investigating engineering subjects 
upon which information appeared most desirable llicre nave 
been Committees on riveting, an friction, on steam-jacketing 
engine cylinders, and other matters, including marine engine 
trials, the last report of the Committee on the latter subject 
having been presented at the meeting now under notice It would 
be difficult to imagine a more uwful and legitimate purpose 
upon which the fundi of the Institution could be spent The 
work that is over and over again done, generally in a partial 
and imperfect manner, by private firms, in getting information 
on many points of engineering practice, represents a Bad loss of 
time and money The work of Ihe Research Committees of the 
Institution should put an end Lo a great deal of this, and will so 
help the advance of engineering practice, to the benefit not only of 
engmeen, but of the whole civilised world The President made 
another suggestion which would tend to Lhe same end, and which 
it 11 hoped may be earned out “There is," he said, " another 
sphere of usefulness in which our abundant means would enable us 
to do good service , it Is In the compilation of a bnef reference 
index to all mechanical matters at home and abroad Were we 
to establish a staff—and it might be a very modest one—whose 
duty it would be to Inaex unaer proper heads every important 
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article relating to mechanical science which comes out week by 
week, we should in lime, and at moderate cost, form an invalu¬ 
able record, from which an inquirer would be able to find in a 
few minutes where to look for complete information on any sub¬ 
ject connected with our special branch of engineering." The 
Royal Society is doing a similar work for scientific papers 
enerally , and in Lhe United States Messrs Haferkom and 
leise have compiled a most useful index of books printed in 
English relating to technical matters, but the work stops at 
1888, and does not contain references to Lhe isolated letters and 
papers which appear in English and foreign journals 

Dr Anderson, as every one know], holds the important post 
of Dueclor General of Ordnance Lactones, and it was natural 
he should make some reference to Lhe various establishments— 
the chief of which, of courae, is Woolwich Arsenal—under his 
control Here, again, public criticism has been exercised of 
late, not altogether favourably, and a good part of the address 
was taken up with an apology for Woolwich Taking the side 
of (he case selected by Dr Anderson for discussion, there is no 
doubt he made out a very good c as e It is perfectly impossible 

that all inventions should be adopted, and therefore it is evident 
the authorities with whom these matters rest must reckon with 
a great many hostile critics The address gave some interesting 
details of the way in which the Ordnance departments are 
managed, but into this question we need not now enter The 
difficulty of finding subjects for papers which were altogether 
novel had been previously referred to in the address , but, not¬ 
withstanding that there is little scope for originality, Dr, Ander 
son pointed out that some problems ntill remain to be solved 
Among them is one which is of the greatest practical importance 
to mechanical engineers, while at the same lime it is of extra 
ordinary ihcorelicnl interest This was the question of the 
nature and composition of steel, and alloys generally Since the 
year 1879 the Institution had been engaged in trying to unravel 
the mystery which surrounds the behaviour of steel in connec¬ 
tion with Us chemical and molecular composition, combined 
with changes of temperaLure The researches of Sir Frederick 
Abel, Dr Sorby, Mr Osmond, Mr Ifudficld, and Prof 
Koherls-Aufiten, aided by the Le Chatelier pyrometer, have 
given the inquiry new life Dr Anderson expressed great 
hope Lhat the active measures taken by the Institution, 
through the Alloys Research Committee, would result, at 
no distant time, in Lhe solution of the enigma, and in 
the establishment of definite laws The problem, how¬ 
ever, is excessively involved It amounts, in fact, to a considera¬ 
tion of the number of permutations or combinations possible 
among some ten variables, the relations of which to each other 
are also dependent, not only on actual temperature, but aLso on 
the rate of its changes, and on the uniformity of these 
changes, throughout lhe mass The address next made 
reference to the fact Lhat pure iron is allotropic, and exists 
in boLh the hard and soft stale Carbon also exists in two forms 
in steel, either comhmed or suspended in the mass , and there 
are other ingredients necessary to lake into accoupt Id con¬ 
sequence of changes due lo temperature also, the chemist is 
impotent to pronounce from mere analysis what the quality of 
steel may be On the other hand, the ordinary mechanical teats are 
not of much avail, because the specimens are not and cannot be 
in the same condition of internal sfress—on which again the 
molecular arrangement appears Lo depend—as the masses from 
which Lhey are cut Moreover, specimens for mechanical test¬ 
ing cannot always be taken from tbe central parta of the 
huge forgings and castings now in use for many purposes, 
Under these circumstances Dr Anderson considered lhat the 
method of noting the rate of cooling by curves Automatically 
traced—as now so ingeniously worked out by Roberts-Austen— 
affords the best promise of placing in the hands of lhe mechanic 
a means of judging at any rate of the uniformity in com¬ 
position of tbe material, and even perhaps of its actual chemical 
nature, bo far as this affects his wants As additional advan¬ 
tages the thermo electric autographic apparatus U cheap , it 
occupies but little spice, it can be employed in an ordinary room, 
and the results sought can be obtained in a few mlnutea. 

The use of petroleum or mineral oil next occupied a place, 
in the address, the author bemg of opinion that as a 1 source o 1 
power it would rapidly gain ground In 1888, Print man Bros 
Drought out their engine, working with a heavy oil having a 
high flashing temperature That engine was tested by the pre¬ 
sent Lord Kelvin (then Sir William Thomson) and the author 
independently, and g^ve an efficiency of'one brake hone-power 
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to I 73 lb of oil At the next year's show the consumption 
B fell to I 42 lb , in 1890, to 1 243 lb , and Prof Unwin this 
year reports that a brake horse-power has been obtained by the 
combustion of o 946 lb Much yet remains to be done The 
useful work on the brake is under 14 per cent of the energy 
latent in the fuel, while the heat earned off by the water jacket 
round the cylinder, and by Lhe exhaust is equivalent to 75 per 
cent of (he total thermal capacity of the fuel Dr Anderson 
was of opinion that a combination of the direct combustion 
engine with the spirit engine of the Yarrow type would give the 
best results, especially if a more advantageous cycle than that 
of the Otto gas engine can he adopted 

The address next proceeded to deal with the question of the 
capacity of the earth to supply the ever increasing demand for 
9 petroleum, and to enquire whether it would be possible to 
substitute it largely for coal as a source of heat, owing to the 
fact that we should have to go deeper anti deeper in the future 
to reach workable coal measures In connection with Lhi3 
problem the addrcsi gave pariiculars nf the researches of 
Mendeleeff, and described his theory of the continuous forma 
Non of petroleum by the action of water on the molten rocks in 
the interior of the earth The speculation is one of great 
interest, but has already been dealt with in these pages 

The vote of thanks to the President for his address was 
moved by Sir T redenck Bramwell and carried with aeda 
million 

After the reading of the addfess the Report of the Marine 
Engine Trials Research Committee, which had been prepared 
by the Chairman of the CnmmiLtee, Prof Alexander B W 
Kennedy, was read This report dealt with the trial-* of the 
Belgian channel steamer Vdlt de Douvrts , which had been 
generously placed at the disposal of the Committee by the Bel¬ 
gian Government This vessel is one of the line which carries 
the mails between Ostend and Dover, and was built and engined 
4 by the Sociele Cockerill, of Seraing, Belgium, and is a enm 
paralivcly new vessel, having been delivered in the year 1890 
The propelling machinery consists of a pair of compound sur 
face-condensing paddle engines Vessels of this class are mainly 
designed with a view to speed, as the chief object desired is to 
carry passengers and mails quickly from port lo port As the 
run Is only of three hours' duration, it would obviously not pay 
to enter into any refinements with a view of economizing fuel 
The time under way is comparatively small when considered 
in relation to the Lime spent in raising steam and cooling down 
again This is a point which should be borne in mind, but 
which some critics appeared to forget during the discussion 
Perhaps engineers are apt to base their estimates of efficiency, 
especially in marine practice, loo mhch on an economy 
basis It is a good thing to save fuel iT it can be 
done without loo much sacrifice An examination of 
the details of the various Inals of steamships made by the 
Research Committee illustrates this important point We hardly 
know how to deal with this paper It is full of information of 
the most valuable description, hut its very fullness renders it 
extremely difficult to make an abstract, and we have not space 
to give all the details in full Perhaps the best plan will be to 
give tome of the leading facts , and, although these may appear 
somewhat bald standing alone, they will enable our readers to 
form an estimate of the scope of the trials, and those who are 
especially interested will go to the original, in the I ransactions of 
the Institution, for fuller details The VilU de Douvra is 271 
feet long, 29 feet broad, and 15 5 feet deep, moulded Her 
registered tonnage Is 855 gross , and her displacement 1090 
t°Qi She was run for nine hours especially for the trial in the 
North Sea The engines are of the compound inclined, surface- 
condensing type, wnh cylinders 50 12 inches and 97 12 inches 
in diameter, with 72 inches stroke Neither cylinder h steam 
jacketed, but there is an intermediate receiver encircling the 
high-pressure Cylinder, an arrangement which certainly does 
not tend towards efficiency The air. Teed, and bilge pumps are 
driven from the main engine! The circulating pump is 
separate, and is estimated to develop 47 indicated horse-power 
The surface condenser contains 6540 square feet of tube 
surface, and It Is 00 arranged that the circulating water passes 
three times through the condenser The course of the water 
43 such that the coldest water meets the hottest sLgam This is 
naturally not the best arrangement, for the circulating water 
would still be efficient for taking heat from the hottest steam, 
oven after U had been somewhat raised* In temperature by the , 
coldest steam. On the other hand, circulating water having j 
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been heated by lhe steam at highest temperature, will be com¬ 
paratively inefficient lo further cool down steam already cooled 
to a great extent, In any case, if a good vacuum be ulti¬ 
mately obtained, the refrigerating surface will be far less 
effective The paddle wheels are 22 feet 10 inches over the 
floats, the latter being 10 feet broad and 4 feet 4 inches deep The 
immersion on trial was 17 inches There are four single ended 
return-lube boilers, 13 feet by 10 feel Tbe grate area is 236 
square feet, and the total neating surface 7340 square feet 
There is forced draught on Lhe closed stokehold system 1 he 
total weight of all machinery, exclusive of paddle-wheels, and all 
water is 361 tons, Block fuel was used throughout the trial The 
calorific value, calculated from analyses made, was 14,390 
thermal units per pound This corresponds (o an evaporation 
of 14 90 pounds of water from and at 2(2° F A number of 
samples of furnace gases were collected and analyzed, with the 
folio wing mean results — 


By volume per cent 
By weight per cent 


Carbonic 

Acul 

11 55 
16 84 


C. aphonic 
0-clile 

O OO 
O OO 


Oxjffen Nitru^ei] 

80 50 

74 72 


7 95 

8 44 


There was a little uncertainly ab^ut the temperature of the 
chimney (Jascs, but the mean temperature was assu ned to he 
910’ K The rpean drauglu was equal to a pressure of from 
o 92 to 1 22 inches on the water-gauge A notable feature about 
these trials was that lhe feed measurement was made by meters 
Tins is a vast improvement, in one respect at least, and that of 
great importance, on the measuring lank system Measuring tanks 
are always cumbersome and difficult lo fit ; so much so that (hey 
generally prove the greatest bar to proper trial* being mafic of the 
efficiency of marine machinery The meters used were of the 
Kennedy type, and appear to have answered the purpose admir¬ 
ably There is no trouble in taking a meter reading, whilst the 
measuring tanks require constant attention We look on the 
introduction of the water meter for 1 his purpose as a most im 
portant step in advance, and one which will lead to engineers 
obiaining itiotl frequent information on the efficiency of marine 
engines It is most desirable that the performance rff the boiler 
should be separated from that of the engine lhe indicated 
horse power and coal consumption give the economy of the 
whole machine , but when results are not satisfactory it 11 often 
difficult to say whether the fault rests in the boiler compartment 
or the engine roqm Another step in advance 13 the effort made 
10 measure lhe amount of priming watei Jn the present day 
we do not have so much Lrouhle from priming as m past limes, 
when lower pressures were in use and the steam space was 
practically what it is now Still, there are yet large quantities 
of unevaporated water often earned over to the engines by lhe 
rush of steam It is obviously useless to exercise great care in 
measuring the feed if a considerable part of it is carried 
from the boiler to lhe condenser simply as water In 
such a case lhe boiler is credited with a high evaporative 
efficiency by reason of its very fault, ami the engine is debited 
with steam which it never receives, but on the contrary is having 
its action impaired by the presence of water in the cylinders 
The method of testing for priming is as follows —A quantity 
of steam from the main steam pipe is condensed in a special 
surface condensing apparatus, and collected, and ai the same 
time a sample of water is taken separately from the boilers 
Both of these samples are carefully analyzed (o determine the 
quantity of salt present in each As the whole of the salt found 
in the sample from the steam pipe must have come over from Lhe 
boiler in conjunction with priming water, and not with steam, 
a simple calculation will show how much boiler water corre¬ 
spond! with the quantity of salt, if any, found In the steam pipe 
sample From thfi it is easy to determine what percentage of 
the whole feed water has passed from the boilers in the form of 
water, or, in olher words, what percentage there is of priming 
The chemical determination for salt is a very aimple one, and is 
capable of being earned with ease lo an excepdonal degree of 
certainty The observed and calculated data or the trial arc given 
in a full (able appended to the report The mean boiler pressure 
was 105-8 lbs aoove atmosphere, the vacuum 10 12 lbs below 
atmosphere, the revolutions 36 82 per minute, Lhemenn indicated 
hone-power 2977, the fuel per square foot o|* grate per huur 
31 3 lbs,, and the feed-water per indicated hone-power per hour 
20 77 Ibv, allowing for auxiliary engines The efficiency of the 
boiler was 66 I per cent , and of the engines li 7 per cent. The 
combined efficiency of engine and boilers was 7 7 per cent 
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A very interesting discussion followed the reading of the 
report, but a great part of Lhis it would be useless to give, as 
many detail* of Lite trial hare necessarily been omitted from 
our brief abstract 

A |taper was next read "On Condensation m Steam Engine 
Cylinders during admission " This was a contribution by 
Lieutenant Colonel English, of Jarrow In former papers on 
this subject the author nod given experimental data, but it was 
objected that he had left out of account the range of temperature 
in ihe cylinder In order icyjhow that this was not the case, 
he submitted the following Jormulse, which, he claimed, proved 
his case The former papers, a study of which is necessary to 
a proper understanding of the facts, may be found in the 
Transactions of the Institution for the years 1887 and 1889 

In jpckeied cylinders the weight of steam condensed per 
stroke and not re-evaporated at cut off is represented by the 
expression 


\f revs 


56 

per second 


v 



where S,- is the unjacketed clearance surface m square feet, Sj 
the fresh surface exposed during admission up to cut off, the 
initial density of Lhe steam in pound* per cubic foot, and L 
the latent heat of evaporation in thermal umta II d be Lhe 
diameter of the cylinder in feet, / the length tff stroke in feet, 

m the proportion of stroke up to cut-off, p ~ ^ , 

2 x area of cylinder 

and N the number of revolutions per minute , then S, = un- 
jackeled clearance surface = t — wif/zr/, Vrevs per second 
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and lhe foregoing expression may be written 
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but p { is the weight of Bteam per stroke uncondensed at 
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cut off, and 868 may be taken as an approximate value for L , 
therefore for jacketed cylinders , 


weight condensed _ I / fi 2\ 
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hor unjacketed cylinders a similar approximate expression is 
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The author supported his views by means of a voluminous 
table, in which he gathered together the obasved data on a 
number of steam engine trials made by various well-known 
authorities, to which he attached t^e results obtained by,calcu¬ 
lation on his system 

A short discussion fallowed the reading of ibis paper, and the 
meeting wai then brought to a couclusion by the usual votes of 
thanks 

The summer meeting of the Institution will lie held at Ports¬ 
mouth, 00 July 26 to 29 


THE ROYAL SOCIETY SO/R^E 


'PHE annual sotrA of the Royal Society, which took place on 
A Wednesday, May 4, may be said to have been the moat 
successful that has been held for many years All Lhe neceuary 
arrangements, uhich were by no means few in number, were 
carried qnt without a hitch, while the exhibits were of a most 
attractive nature.' As regards the latter, the following are a 
few notes of Lhe most novel and important object! displayed — 
Prof T E Thorpe exhibited a model to illustrate ine general 
phenomena of explosions as brought about by the presence ofdast 
panicles, in explanation of the causes of colliery explosions, This 
apparatus consisted of two long narrow boxes, fitted together in 
the form of a cross On the bottom of these boxes was thinly 
strewn a quantity of fine Lycopodium powder, while at one end 
of Lhe longer box there wax a small chamber in which a blank 
cartridge was fired lhe firing of this cartridge corresponded 
to the direct action of a " blow out shot,” while the duttiVused 
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by lhe concussion, which earned Ihe flame throughout lhe 
entire apparatus, Look the place of the fine coal dust 1 he 
apparatus also showed that lhe progress of such an explosion 
'was always Accompanied with increase of violence. 

Prof Clowes showed an ordinary miner's safety-lamp which 
had, by a very simple contrivance, been converted into a delicate 
instrument for detecting minute proportion! of fire-damp. To 
the ordinary burner an additional tube is made to pass through 
the oil reservoir, one end of It being connected, by meana of a 
flexible Lube, with a small portable bottle of compressed 
hydrogen The hydrogen when turned on becomes ignited 
clobe 10 Lhe oil burner, tne flame of which is extinguished by 
turning down the wick , by adjuiirtng the flame of hydrogen to 
the standard height, a Luminous column of light is seen vertically 
over it, from the behaviour of which the amount of inflammable 
gas can be directly estimated At the conclusion of the experi¬ 
ment the wick is simply turned up, and ignited from the 
hydrogen flame , the latter is then disconnected from the bottle 
From o 25 to 3 per cent of fire damp has in this way been 
estimated, while greater quantities than these have been 
measured h) reducing the sire of the flame. 

Vacuum tubes without electrodes, exhibited by Dr Bottom- 
ley, These tubes, which were of a variety of shapes and kinds, 
illustrated very beautifully all the phenomena of stratification 
They were sensitive also to magnetic and electro-dynamic in¬ 
fluence, and showed the phenomena of molecular bombardment 
The brilliant illumination of apiece of Reland spar contained 
in a glass sphere afforded an excellent means or displaying the 
electrical excitements [For an account of experiments with 
vacuum tubes, !>ee a letter by Mr BjLLomley in N/tlURt, 
January 6, 1 SBf, vof xxm p 218 J 

Mr Cecil Garun Wilson exhibited some natural and artificial 
sands, from which he was able to produce many musical note* 
These notes, ab he explained, were the results of ihe rubbing 
together of the surfaces of the grains of sand, but he had met 
with several sands from which he could not obtain a vestige of 
a note One special artificial sand sang only when rubbed in 
some sort of vessel 

Apparatus for measuring degrees of incompleteness of colour 
vision, exhibited hy Mr Brudenell Carter The object used 
for the tests 1* a group of various colours, which were auch that 
they could be seen by either reflected or transmitted light The 
amount of illumination that wax required to recognize the 
colours distinctly was a measure of lhe “degree oT incomplete¬ 
ness ” In order to control this amount of illumination, light 
of known intensity had to pass through a variable aperture be for* 
it fell on the test object, the size of this apenure being read off 
in square millimetre* 

Captain Weir's aziputh diagram was exhibited by Mr J D 
Poller It is claimed for this diagram that betides being most 
ingenious, it furnishex one of the mo*t successful modes of 
graphic solution of a mathematical problem that haj ever been 
invented It is used for finding the true azimuth of a heavenly 
body, taking into account the ever-changing error* of the 
compass, which in our days of iron ahip* have to he so carefully 
watched and recorded The errors os usually determined are 
obtained from observations made of the compass-bearing of a 
hravenly body (the sun generally tping taken) with its true 
bearing, and it 19 for the simplification of this method that this 
azimuth diagram has been found to be practically uaeful. 

Prof Oliver Lodge had three exhibit!. The first was the 

E reject ion of interference bands on a screen, being produced 
y a modified method of Michelion Very striking also were 
the electric sparks in and 10 water, illustrating lightning effects 
and multiple flashes In a shower, with loo great spark-length 
for a strong discharge, a multitude of violet streams or spurts 
filled the air, resembling somewhat lightning fluhes The spark 
to water spread itself out over the surface, showing that the 
surface la) er was a feeble dielectric, while the spark under water 
uni brief but very violent, treating the water as a dielectric, and 
producing concussion The electric retina, illustrating the 
possible meaning of the rod and cone i-Lnuiurc, was very in- 
lertsting ; radiation from spheres which were in a suddenly 
disturbed and oscillatory electrical condition falling upon a 
graduated senes of end on cylinders, which responded by 
vibrating transversely ** 

Mr W, Oookei repeated many of those beautiful ex- 

f ierlments of electric current* of high potential and extreme 
requency that were first carried out by Tesla The discharges 
from a battery of Leyden jars were sent through the primary 
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wire of an oil induction coil The frequence of alternation 
amounted to no less than t,000,000 a second, while the electro¬ 
motive force reached the enormous amount of 100,000 volt> 
Perhaps it as well that this frequency was great, otherwise 
the physiological action might have been miner surprising to 
those who Lruited implicitly in Mr Crookes The resistance 
offered by the sheet of vulcanite to the strong current produced 
some fine flashes, while very pretty were the examples of brush 
discharge*, St KImo's fires, 4c , at the secondary poles of the 
oil induction coil 

The electrical apparatus shown Ijj Captain Holden, R A , 
consisted of some very important new instruments, among which 
we may mention the high sgeed chronographic pen for taking a 
number of successive records of short interval* of time, the pen 
being automatically reset after each record , an improved simple 
compensated voltmeter on the hot wire system, and the dead-beat 
alternating current ammeter worked by a heated metal strip and 
free from self-induction 

Prof Roberts-Austen exhibited a new electrical method for 
the exact determination of very high temperatures, which has 
rendered possible the construction of a very simple instrument, 
devised by Prof H Le Chatelier, that can be placed in the hands 
of any workman The latter depends on the comparison oT the 
intensity of the radiation emitted by a glowing body (the tempera 
ture of which has to be determined) with that of a standard 
source of light To use the instrument it is pointed m such a 
direction as to have the light from the heated mass of metal in 
its field of view, bo that the colour can be distinctly observed, 
in the same field of view a series of standard colours can also be 
made apparent (situated side by side with the heated metal), by 
turning a milled head screw which carries a pointer over a 
graduated scale By matching ihe colours a direct reading of 
the position of the pointer gives the required temperature 

The Rev, F, J ^mitb exhibited an electric tram chronograph 
which he had devised for measuring small period* of time, 
varying from one-fourth to onc-twenty thousanth part of a 
second This instrument consists of a metal girder furnished 
with a T-shaped end, carries two steel rails, and is supported on 
a V-groove, hole, and plane system The carriage, on which is 
fixed a slightly smoked glass plate, runs on these rails, driven 
either by a weight or by a coiled spring A metal pillar, earned 
on a V-groove, hole, and plane system, is placed in front of the 
moving surface, and supports electro magnetic atyli which can be 
brought into contact with the smoked surface , a tuning-fork 
also ii 10 placed that the traces are found to be recorded on the 
smoked plate so ai to afford a means of measuring the time 
intervals The two motions of thepillar, of rotation and vertical 
translation, allow a large number of observations to be made on 
the same plate There are also continuous contact breakers, 
whereby, when a photographic plate is fixed in the carnage, 
spark photographs of moving objects may be obtained This 
instrument has been applied to the measurement of the velocity 
of projectiles, andfsmall periods of time in physiological research, 
and to the photography of insects and falling drops of 
liquids 

Perhaps the most unique evhibit of the evening was the senes 
of photographs of flying bullets which Mr Boy* had obtained 
by a modification of on old method. The photographs showed 
beautifully the wavei ia4he air caused by the rapid night of the 
bullet analogous to those produced by a fast going steamer 
In one slide the imall pieces of paper through which the bullet 
had pa&sed were alio seen ploughing their way through the air, 
producing quite as definite waves as the projectile itself, only of 
not such large dimensions The passage of a bullet through a 
piece of wire was also very curious, the piece of wire that was 
cut off not having time to fall before it was seized by the light- 
ning eye of the camera. The photograph showing a magazine 
nfle bullet piercing a gloss pfate brought out some very interest¬ 
ing facts The glass appeared to be thoroughly scattered in a 
direction opposite to that in which the bullet was proceeding, 
the greatest scattering taking place on the side which the 
projectile touched firnr. The waves set op on the glass plate 
gave measures of Ike wave, length of the tremor caused, and the 
velocity or travel The bullets used for these pictures were of 
various kinds, and the velocities varied from 750 to a* much 
as 3000 feet per second, the former from a pistol and Lhe latter 
from a magazine nfle, the bullet being composed of aluminium 
to obtain this great velocity 

The C unmUtee of the Kew Obsefvatory exhibited a testing 
camera for photographic objectives that had been designed by 
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Major 1 Darwin AV iLh this instrument all the most Important 
features of a lens can l>e accurately and swiftly determined We 
may mention here that arrangements are being made that any 
lens sent to them will be thoroughly examined in all respects 
under the superintendence of Mr U M- Whipple, certificates 
of examination being made out, as is at present done in the case 
of other instruments 

We must now pass on to the photographs 

Astronomy was well to the fore wiLh the exhibits of Messrs 
Lockyer and Roberts The former showed a fine speUrum of 
Nova Aungie, that had been enlrygcd twenty hve times from a 
negative taken with only a 6 inch object glass and prism by the 
Brothers Henry and Ililger respectively several fine photographs 
of stellar spectra illustrating Lhe m un evolutionary types accord¬ 
ing to the meteontic hypothesis, and photographs of the 3 foot 
reflector at Kensington that is now near completion Mr 
Robert! showed some photographs of celestial objects , the 
original negative of Nova Cygni, taken with a 20 inch reflector 
with a two hours' exposure, snowing the Nova as a star of the 
thirteenth magnitude An enlargement of the region in which 
Nova Auriga; was situated when the star was of the fourth 
magnitude was also displayed, together with the original photo¬ 
graph taken with the instrument before mentioned, but with an 
CKposureiof three hours 

Ihe photographs showing the great sun-spot of February last, 
exhibited hy die Solai Phjsics CommiUee, may be said to be 
the best scries that has ever been obtained The senes included 
nine days, and showed the remarkable changes that occurred 
during the interval from February 5 to February 17 

Mr \V Suvillc Kent exhibited a series of photographs, over a 
hundred, taken by himself, enlargements of the same, and water¬ 
colour sketches, illustrating coral reefs, coral animals, and lhe 
marine fauna generally of the Great Barrier district of Australia 
A lantern exhibition illustrating the same subject was also 
included in the evening’s programme The reef views, which 
portrayed extensive areas of growing corals of innumerable 
varieties, were, os explained by the exhibitor, taken at abnor¬ 
mally low spring tides, and are as a matter of fact very rarely 
visible to tne extent depicted Among Lhe more important 
points associated with this exhibit were the facts LhaL in a large 
number of instance* accurate measurements had been taken of 
the individual corals that compos ed the reefs photographed, 
such reefs being m easily accessible positions, where their sub¬ 
sequent amount and rate of growLh could be periodically deter 
mined This Exhibit, more particularly with relation to the 
illustrations of living coral polyps—those of the mushroom 
corals, genus Funpia, being particularly noteworthy—represented 
the firht occasion in which photography has been systematically 
applied to this highly interesting biological subject A second 
novelty exhibited by Mr Saville Kent was a pearl of fine quality 
and considerable size that the exhibitor had caused the molhef- 
of-pearl shell animal, Mtlta^nna vuir^antifcra, to produce 
by means of a delicately manipulated operation on the living 
animal 

From the Zimbabwe ruins, Mashonaland, some very valuable 
finds in the shape of pottery, gold crucibles, weapons, ingot 
moulds, &c,, were exhibited by Mr Theodore Hent and the 
Royal Geographical Society , while by the same exhibitors were 
shown a model of the circular temple at Zimbabwe, built of 
small blocks of granite without mortar, and several plans of 
rums in Mashonaland No less interesting also were Lhe 
photographs of ancient Centml American monuments and build¬ 
ings from the ruins at Chicht^n ItzA (Yucatan), Palenque 
(Chiapas), 4c , exhibited* by Mr Alfred P Maudslay , ana a 
'leleciion from the proof-plate* to the first memoir of the archieo 
logical survey of Egypt that is being undertaken by Mr Percy 
E Newberry, One of these prool-plales showed all the suc¬ 
cessive stages of a wrestling match between a black and a white 
man, mote than a hundred different positions being recorded , 
the while man, we are sorry to say, seemed to be getting the 
worst of it in many of them 

Several important discoveries were made during the Royal 
Dublin Society's survey of the fishing grounds on the vest coast 
of Ireland , specimens of several fish then obtained were exhibited 
by Prof A C Hiddon and Mr E W, L Holt Many new 
to British waters wero found, while one quite new to acmce 
{Nttfaphichthys rrtrop\nnatus x Holt) was caught 

Some very curious worms composed Mr F E Bedriard’s 
exhibit They were specimens of Btanchiura S<nvcrbi% x and 
were found In a tank m the Regent’s Park Botanical Gardens 
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They possess a dorsal and ventral series of contractile gills, which 
make them differ from all other known fre*h-water worrm 

To summarize shOTtly a few of the other exhibits, we may 
mention Messrs 1 'ikeand Harris's high tension appiratu*, Mr 
H L Callendar's platinum resistance pyrometers , the original 
specimen of Asteroprcien Orion (Forbes), and a specimen of a 
slab of mountain hmesLone Holland showing the passage of a 
fornminiferal oqr into crystalline calcitc, by Prof W C 
Williamson, Prof Percy Frankland § crystals of active calcium 
glycerate (laevorotatory) , and the Lwo exhibiLs of iuracin, one 
by Dr C A MocMunn, shoeing the very remarkable spectrum 
it produces, the other by Prof A H Church who discovered 
ihn red pigment in the wing-feathers of Lertam plantain eaters 
or Tourhcos A very ingenious process of so-called colour photo¬ 
graphy was explained by Mr F lve«, of Philadelphia, who 
showed Several pictuies by means of a spcual optical lan^rn 


THt SOUTH LONDON ENTOMOLOGICAL 
AND NATURAL HISIORY SOCIETY 

'T'HE annua] Exhibition of this Sociely was held on the 51b 
A and 6ih inst , at " The Bridge House/' London Bntjge, S L 
The President, Mr C G Barrett, FES, in opening the 
Exhibition, gave a short account of the history tf the Society 
from its formation by eleven South London entomologists in 
1872 , and he referred to the work done by members in render 
ing popular the study of biological science 

The exhibits were arranged in four rooms, and were very 
varied, including examples of nearly every order of the animal 
and vegetable kingdoms 

In the first room Mr C S Cooper exhibited an almost per¬ 
fect collection of British wild flowers and leaves , the Lambeth 
Field Club, MoIIusca , Mr J T Carrington, land shells from 
the Riviera, arranged so as to show variation , Mr C II. 
Collings a d Mr I) W Codings, British and Australian birds' 
eggs and Hritish birds , Mr H J Turner and Mr Rice, nests 
and eggs of British birds, the latter having a double nest of the 
great titmouse {Parus major ) The tables around this room 
were seL apart for the exhibition of objects by aid of the micro 
scope, and among so many it is difficult to make a selection , but 
the more important objects were those of Mr T D Krsscr, 
who showed the circulation of Lhe blood in a gold carp, a mosL 
interesting ^subject , Mr J H Stanley, spawn of perch, Mr 
H Groves the circulation of sap in Nitella , Mr k Macer, 
head* and eyes of various species of spider, Mr West, fresh¬ 
water Polyzoa, Mr E Hinton, preparations of the Uydroids, 
including the beautiful sea pen, Killed with the tcnLacles fully 
extended , Mr W B Medland, the pulsation in the hcarL of a 
snail , Mr J. 11 Medland, a section of the jaw of a mole, wiLh 
the teeth in situ (polarized) 

In the second room Mr J A Cooper’s birds’ nests and eggs 
in natural clutches occupied one end, and were much admirea 
one of the principal features of thu collection being that it is 
arranged 10 show the variation in different clutches of the eggs 
in one species ^This was particularly noticeable in those of 
the red backed Shrike Among the eggs there were while 
varieties of those of the chaffinch, lapwing, and great black- 
backed gull , variable series of the guillemot, razorbill, lapwing, 
and golden plover, also a senes of nests containing eggs of the 
cuckoo, including nests of the wagtail, tree pipit, chaffinch, 
greenfinch, hedge sparrow, robin, flycatcher, yellow bunting 
In the class Insect a some of the more important exhibits were 
those of Mr J H, 1 cech, with sixteen drawers containing 
Pahcirctic Leuidoptera, This collection attracted considerable 
attention Mr. J Tenner Weir showed exotic Rhopalocera, 
illustrating forms of mimicry, and fine examples of South 
f African Orniihopten Mr S Edwards also contributed a 
large exhibit of cgotic Rhopalocera Adjoining these, was 
the Society’x typfcal collection of Canadian Leptdoptera 
Four drawers of European Neuroptera were Bhoan by Mr R, 
McLachlan Mr H Moore exhibited a number of wasps’ nests, 
Mr T R Billup’i exhibit comprised British Coleoptera, con¬ 
taining type* of yearly all the known s *cies, three drawer* of 
Hemlptera-Heteroptera and one of Homoptera were beautifully 
arranged, and the adoption of a system of label ling giving the name 
oftht specie*, the locality where taken, and due of capture, u 
tunclrto he commanded , seven drawer* of Hymeoopten Aqileati, 
containing many rare ■ pedes, also long senes of Ichneumonube, 
many of the specimens being new to science, and others new to | 
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Britain , also Lwo drawers of life histones of Hymenopterous 
and Dipterous parasites, together with the larvae and imagines 
of Lhe Lepidopterous host This last exhibit was one oT the 
most interesting and instructive of the exhibition Of British 
Lepidoplera there was a magnificent display, there being some 
forty exhibitors Mr U South Bhowed nearly the whole of his 
collection of Pyralcs , Ciambi t Ptcrophon , and Totincts, a 
selection of Noctmr i among which were extreme senes of most of 
the polymorphic hpecies in the group , a drawer of Lyutna icams % 
shoeing the colour range of both seres, one very blue female 
without black discoidal spots was especially interesting , a 
drawer of Geometry showing that the colour and orna¬ 
mentation of the female parent is transmitted to a large 
proportion of her offspring , Mr C G Barrett, Pirns napi % one 
female of a light canary-yellow colour from Norfolk, others 
suffused with grey from South Wales, others with black spots 
and nps and dark nervures fr om Lhe north or Ireland , varieties of 
Anthocharu car damtnts , long series of Odonestu potato* ta, 
showing extreme variation, the colour in the males ranging from 
chocolaic 10 a pale buff, also extensive sene* of varieties of 
Agroti* cursoria and A tritici , from the east coast of England 
Mr Barrett also exhibited a drawer of varieties of Rhopalocera 
lent 10 him for the purpose of figuring in his book on the 
Brilish Lepidopten, hy the Rev Joseph Greene, the Rev O 
Pickard Cambridge, Dr Wheeler, Mr J E Robson, Mr E 
Sabine, and Mr Sydney Webb It is doubtful whether such a 
collection of varieties ho.s been seen before, and those Lepido- 
ptensls who pay special attention to the question of variation 
were much interested in the extraordinary varieties shown Mr 
F Mernfield, examples of Selcma illustraria % S illunana , S 
lttnaria , Lufoma a/mana, Vanessa itrtiav , Platypteryxfalca^ 
tana, 4 ie/ta cata, Bombyx qtirtcm and var eaJJumr, bred by 
him m his experiments on ihe eflect of temperature on the 
pUpcL uf certain species in causing variation Labels were 
attached to each specimen showing the conditions to which the 
pup.*: had been subjected, and the results obtained from these 
It appeared that a lower temperature produced example* 
which were darker and more intense in colour ihan those 
subjected to higher temperatures A third drawer of 5 " 

1 Must?ana and , 5 " lUunatia was ihown, as illustrations of 
the effect of tebipcrature applied for a very few days 
Lo pupa: at a sensitive stage, 1 c just before they began to 
show the colour, I be forcing temperature was about 77 , the 
natural temperature about 40" to 50^, a range of 15 3 or less (at a 
point which it appeared was not yet actually ascertained between 
57 u and 73°) was sufficient lo produce the full temperature 
effects shown in the first two cases, hut a range of much less 
than ij u , if at the right part of the ihermomelnc scale, pro¬ 
duced fcubslRolial difference of col 'uring Mr W Farren 
contributed examples from Cambridge including fine yellow 
specimens of Bryophila perla , and extensive senes of B 
muraiis and B impar of Warren , these gave rise to consider¬ 
able discussion among visitor* aa to whether impar was a true 
species or only a variety of murahs Mr R S Sianden, a small 
box showing extreme varieties of Argynmdtf Mr Tugwell, a 
selection from his cabinet, including long senes of Kugonia 
almana , Lsp , melanic forms of Phxgaha pedaria t Boarmia 
repandatdj Tephrosia biundularia, &c , £0d sinking varieties of 
Abraxas grossularxaia Mr C G Greg son also put in a magni¬ 
ficent series uf varieties of this last-named species, some of the 
specimens being entirely suffused with the black markings, 
in others the yellow-coloured markings were wanting, and 
many were very pale forms, the black markings being ab¬ 
sent , Mr Greg &on alio showed Dianxhacia conspersa, 
from vinous localities, to illustrate the local variation 
in thAt species—many or lhe forma were bo extreme that he had 
given them varietal name* Mr J R Wellman, his collection 
0/ Dianthcecia and Acidalia, also a drawer of Cniaria russata, 
bred and captured from various parts of Great Britain, a most 
interesting drawer as showing local variation Mr F. W. 
Hawes, Rhopalocpjp, reared In 1890 and 1891, chiefly from ova 
obtained by searching or from the captured female, thus enabling 
Mr Hawes to ascertain the early life-hu lories of this group, 
among them were example* of hrsptna hntola, the speclei 
recently added to Lhe British list by Mr Hawes Variation In 
Arctui caia woo, shown by Mr Goldthwait, Mr T W Hall, 
and Mr. A Mere. Mr C. H, Williams included In hli aeries 
a gynandrous specimen of Argynniijpaphia taken by him lot 
summer in the New Forest, and much attention wo paid to this 
beautiful specimen Life-histories, the larva being mounted on 
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the natural food-plant, were shown by Mr J A bimes, Mr A 
Quail, and Mr A J Craker, the latter gentleman's Fhoro 
aesma smaragdaita being especially noticeable Mr R Adkin 
exhibited 1 collection of British Sphinges and Bombyce^, 
arranged with a view to showing local variation, such variation 
being well defined in wme of the species of the genus Spilo- 
soma Abo a collection of Macro Lepidoptera made at 
Rannoch, Perthshire, in 1891, illustrating an article on the 
local variation prevailing in that district recently contributed 
to the Entomologist Mr Tmt, extremely long and variable 
senes of Noctua? Mr Machin four drawers from his cabinet , 
among the rarer specie* were Dtcranura hcuipu and Drepana 
sicula 

In the third room ihei% was a large exhibit of marine 
Mollusca, by Mr Contshee Mr Step's exhibit of living 
Mollusca afforded a capital opportunity for comparing the 
mollusks as well as their sheila Between thirty and forty species 
were thus shown, each in a separate glass, and ranged from 
the substantial Helix pomalia to the graceful Claustha rugom 
among land snails , and from the large Anodons to the fragile 
Planorbis hnentus among the aquatic species Pond life was 
shown by Mr Perks, living newts &c , by Mr R Adkin, (un , 
and living snakes, &c , by Mr Gee, A gigantic sponge was 
exhibited by Mr Kedglcy 

In a fourth ro^m Mr Reeves exhibited and explained an 
original set of diagrams, showing the correct positions of hordes’ 
legs while walking, trotting, and galloping, and to demonstrate 
their correctness the diagrams were transferred to a zottrope 

A large room was set apart for lectures, and during each 
evening crowded audiences listened to Mr I 1 Knock, who 
lectured on "The I ife-hislory of the British Trap-door Spidei " 
The lecture was illustrated by Mr Enock s original micro 
photographic slides, shown by means of the on) hydrogen 
lantern Mr E Step's “ Talk about Toadstools " was listened to 
attentively on each evening The figures thrown on the screen 
Were from Mr Step's own photographs and drawings A third 
lecture was given by Mr George Day, illustrated by rnicro- 
photographic slides, eniultd "Domestic Friends and Foes " 


IMERINA , 1 HE CENTRAL PROVIEXE OF 
MADAGASCAR 


The watershed of ihe island lies much neatJr the east coast 
than the west, and the two chief rivers rising in Lhe extreme 
east traverse the breadth of the province on their way to the 
Mozambique Channel The Ikbpa, fed by the Sisaony, the 
Andrbmba, the Mimhn, and other Blreams, flows north westward 
through Lhe fertile plain of HLlsimii.Vtaira, and farther north is 
joined by the ULtsihhka, under which name the united stream 
runs on to the sea at the Bay of Bernbatbka Lake Ilisy is 
the only large body of water in Imcnna, and probably owes its 
origin to volcanic subsidence 

On account of its altitude Imerina ha* a pleasant temperate 
climate, although lying within lhe*irupic* The south east trade 
wind*, blowing fresh and moist over the forest belt and the 
wooded plains of the east, make the atmosphere peculiarly 
bracing in the cooler season The annual rainfall at Antana¬ 
narivo is about 53 inches Through the clear pure air distant 
landscapes stand out with remarkable sharpness of outline 
Towards sunset Imerina 11 seen in Us moat attractive aspect t 
the hills, range beyond range, assume the richest shades of 
purple, Lhe sky flames with crimson and gold, and the long clay 
walls of the native compounds glow like streaks of vermilion 

lhe general aspect ol the province i> bare, except for patches 
of primeval forest in the northern districts Moor like hills, 
which would look ulreriy dreary but for the marvellous atmo¬ 
spheric effects, predominate Near Antananarivo the dried up bed 
of an ancient lake, known ns DtiBimiiatatra, forms a great plain, 
covered with rice fields, which support a dense population The 
steep sides of the river valleys are terraced, like great green stair- 
1 case**, with nee plots, where the grain is sown broadcast, and 
whence the young plants are transplanted in the Ui ger fields 
along the river plains and in the meadows left hy dried up 
lakes 

The political Bul>divisions of Imcnna are mainly tribal, and 
are used for purposes of taxation, and for Lhe apportionment of 
military levies and forced lalxiur No census has been taken, 
but an csiimate based on the. number of villages and house* 
justifies lhe estimate of the population at about 1,100,000 
Except Antananarivo, there are only small villages in the pro¬ 
vince, but these are clustered very Uosely together, especially to 
the north and north west of the capital Several of these were 
formerly tribal capitals, and Ambohimknga still retains nominal 
equably with Antananarivo in royal speeches The old 
villages were always built on hilN for purposes of defence, and 


Monday evening the Rev James Sibree read a valuable 
paper on Imcnna, the central province of Madagascar, 
before the Royal Geographical Society After an account of 
the work of recent explorers, of whom the I* rcnch surveyors, 
MM Catat and Maiatre, and the English missionary, Mr Biron, 
are the most important, Mr Sibree came to the main subject of 
his paper, of which Lhe following is an abstract 

M Grandidier, who is now completing a splendid atlas of 
Madagascar, published a map of Imcnna on the scale of 
I 200,000 in 1880, and in 1883 an orographtcal map coloured 
according to the contour lines The road from the port of 
Tamatave to Antananarivo, the Ilova capital, in the centre of 
the Imerina province remains a mere footpath, impassable 
either to wheeled vehicles or to beasts of burden , and n^w, as 
300 years ago, porters are the only meins of transport 

IraWna ("the elevated ") is bounded on the east by the sleep 
ridge of forest-girdled mountain doping to the Indian Ocean 
The other boundaries are indistinct, and Lhe total area of the 
province may be estimated at 7000 square miles The general 
level of the province is from 4000 to 4500 feet above the sea 
It 11 a mountainous region, abounding in peaks, which rise high 
above the breezy plateau, and marked also by many valleys 
The most prominent summits are Angkvokely to the cast, 
Amhbhimiangira in lhe extreme west, rhhrxnandnana to the 
south, Milangina, Ambuhimanba, and Andrlngitra more cen¬ 
tra), and Ambihlpanlry and VbhiRna to the north 1 he south¬ 
west of the province is dominated by the central mass of 
AnlcAratra, a denuded volcano of greatsize, its peaks forming the 
culminating points of the island, and reachltig nearly 9000 feet 
above the sea. The mountain peaks are usually granite or gneiss, 
sometimes occurring in great rounded bosses, sometimes in fan¬ 
tastically carved pinnacles resembling from a distance Titanic 
forts, castles, and cathedrals Decomposed granite covers a 
great part of the country with thick deposits of clay, sometimes 
white but more often tinted deep red by feme oxide Iron is 
abundant, gold has recently been discovered, graphite, galena, 
copper, and other useful minerals are also found in Imferlns 
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surrounded by double or treble line* of foascs and embankments 
dug out oT Lht^bard led clay A narrow bridge of the red clay 
leads to the gateway, which i« formed of blocks of rock, either a 
circular slab 10 or 12 feet in diamcier, which was rolled between 
upright gale posts so as to block the way, or massive upright 
monolith* bearing strong wooden gates In recent limes the 
IIovos have largely deserted ihe^e fortresses, and built them¬ 
selves villages close to the rice fields Graves of the aboriginal 
\ n/imba are scattered over the province, but local feeling 
prevents any examination of these from being made 

SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, May 2 —M d'Abbadie in the 
chair —The movements of minute organisms analyzed by means 
ofchronophotography, by M Marey Using an arrangement 
described in the Revue GMrale desSciences in November last, and 
In Nat UR*, vol, xlv p 228, M Marey has obtained photo¬ 
graphs of the movements of blood corpuscles in the capillaries, 
and has analyzed the movements of zzwsphores in the cells of a 
Cladophom Enlargements from these negatives have been 
presented Lo the Academy Hy taking a senes of pictures at 
intervals of about one-tenth of a second, and projecting them 
upon a screen at about the same rale, the effect of the real, 
motions of the object can be reproduced The arrangement for 
doing this will be described in a future communication —Ob¬ 
servations of Swift's, Denning's, and Winnecke’s comets, made 
at Algiers Observatory with the coudt equatorial, by MM 
Rambaud and Sy Observations of portion are given —On the 
approximation of functions of very large numbers, by M Maurice 
flamy —On the tautochroniim in a material system, by M Paul 
Appell —On the laws of electrolysis, by M V Chaisy Whrn 
a substance having the formula is electrolyzed, M desig¬ 

nating an clectro-posmve and R an electro-negative radicle, one 

equivalent of the radicle R, and-i equivalents of the radicle M 
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are disengaged when one equivalent of hydrogen la set free 
in a voltameter included in the circuit Wiedemann and 
others have found exceptions to this law, for in ihe case of 

some salt*, ^ equivalent of the radicle R and one equivalent of 

the other radicle are disengaged M Chassy proposes to sub 
stitute the following law For those previously enunciated, all 
cases being included in it “ Lonqu'on electrolyse une substance 
quelconque il »e dcgige toujaurs lVquivalent d’hydrogene ou la 
quantile correspondante du radical dcclropomtif A new case 
of abnormal solution situfaied solutions, bv M F Par- 
mentier The auLhor finds that the lolubilily of ethyl bromide 
in cthcT decreases rapidly wiLh increase of temperature -The 
occurrence of fluorine in different varieties of natural phosphates, 
by M Ad Carnot From the results of the analyses of a num¬ 
ber of sedimentary phosphates it is concluded that in the sedi¬ 
mentary phosphates the proportion of fluorine is Sensibly equal 
Lo that in apatites having an equal percentage of phosphorus 
Phosphorites of fibrous, semi crystalline structure have almost 
the same composition as crystallized apatites Earthy or com¬ 
pact phosphorites contain a less proportion of fluorine Con 
crelionary, zoned, and mammillated phosphorites contain barely 
any fluorine Fstimation of small quantities of carbon monoxide 
by means of cuprous chloride, by M L de Samt-lflartin — 
Thermal study of the value of the replacement of hydrogen 
in phenolic hydroxyl, by M de Forcrand C rt H M () sol + 
Ni sol = C ( |II 3 ONa sol + II gas - L 39 10 cal 

This is practically the mean value for the leplacemem of II by 

Na in tertiary alcohols and acids, for + 1 ^ + 39 oj 

2 

—On an ethylnilroketone and an acetylmt rokelnne derived from 
camphosulphophenols, by M P Cazeneuve —Determination of 
the surface of ebullition of normal paraffins, by M G Ilinnchs 
—Action of pyridine bases on certain sulphites, by M G 
Demg£s Compounds of the type S 0 3 M", C 3 HdN have been 
obtained and examined —Preparation and physical properties of 
acetyl fluoride, by M Maurice Medians (See Notes) —Diamido 
phenyl sulphone and some of its derivatives, by M Ch 1 auLb 
—Colouring matters and azo and alkyl compounds derived from 
chrysamline, by MM A Trilint and De Kaczkowski —On a 
soluble naphthol derivative, by M Stackler —Remarks on some 
fishes from Upper Tonkin, by M Leon Vaillant —On Cetatarfis 
pctiti , Guerin, and on the systematic position of the species 
Cera/asfus, Gray ( Cryptopus , Lalreille), by MM/- A Giard and 
J Bonnier —On an embryological law for the orders Rhabdo 
erthda and Tficlada, by M Paul Hallez.—On the circulation 
of the blood in young spiders, by M Marcel Causard —On the 
discovery of B>utrylhutn in Meurthe-et Moselle Trias, by MM 
Bleicher and P Fliche —Applications to normal physiology and 
pathology of the temporary loss of the activilv of tissues by local 
cocainisahon, by M C A b ranvois-Franck—Observation of a 
meteor, by M L Simon (extract from a letter lo M Wolf) 
The meteor wax observed on April 24, at Ilh 515m in the 
evening It moved from cast to west at an altitude of about 70° 
or 80 0 


DIARY OF SOCIETIES. 

London 

THURSDAY May 1a 

Royal Society, it 4 30 —Traniformen Prof Perry, F R S —On the 
Probable Effect of the Limitation nf ihe Number of Ordinary Fellow* 
elected Into the Royal Society, to Fifteen in each Year, on the Eventual 
Total Number oT Fellows General Strut:hey, F R S —On the Shoulder- 
gird lx In Ichthyoaauna and Sauro pterygia T W Hulke, \ R S —On 
the Embryology of AugiopleriH eve eta (HofTin ) J B Farmer —Note 
00 Excretion in Sponaea G Bidder —On the Development of the Sng 
mat a In Auudiana W Oamtang 

Uathixitical Sociitt, at 0 —On an Operator that produce! all the 
Co variants and Invariants of any Syatem of Quantm Dr W F 
Story —Application* of a Theory of Permutation* in Circular Procenlon 
10 the Theory of Numbers Major MacMahon, ( R S 

Institution or ElbCthical Engineers at 8 —Note* on the Light nf the 
Electric Arc A P Troiter (DJacusiion )—On the Gauu of ihe 
Change* of Electromotive Force in Secondary Battoile9 Dr J H Glad¬ 
stone, F R 5 , and W Hibbert 

Institution nr Civil Enlinxmi*.—S tudent*'VIsili to the Beck Urn Gai 
World, the Nonhem Outfall Sewer, the Victoria and Albert Docks, and 
the P and Obi Oceana Leave Fenchurch Street at g 10 a-m. 

Royal Institution, at 3,—The Chemistry of Case* Prof Dewar, 
F R S 

FRIDAY , May 13 

Royal Aitxonouical Society, at B 

FhyiICal Society, at j —An Instrument for Drawing Paraholu R 
Inwards —Some Electrical Imurumeni* F H Nalder —An Itialrument 
for Measuring Magnetic Field* E Edser and H btannfleld. 
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Institution of Civil Engineer* — Students' Visits to Woolwich Arsenal, 
the Works of the London Elednc Supply Corporation at Deptford, and 

the Tower Bridge Leave Charing Cross nt 9 40 a.m.-At 7 30 — 

Stndcms' Annual Dinner at the Holborn Restaurant 

Roval 1 Nh riTu riON, at 9—The New SLar in Auriga Dr William 
Huggins, F R S 

Amateur Scientific Socihtv, nt 7 -Exhibition of Objectn or interest 

-At B —Recent Additions to Botanical Science L A Boodle —The 

Copper Production of North America W Senimon* 

SATURDAY, May 14. 

RovalDotanic Society, ai 3 44 

Rovai Institution, at 3 —j S Bach's Chamber Music (with many 
Musical lllu'iiraiiuns) f 1 Dannreulher 

MONDAY , May ih 

Yittohia Institute, at fl —On Primitive Man Sir W Dawwn and 
Rev J Mrilo p 

TUESDAY , May 17 

Zoological SocimTV, at B 30 —On the Geographical Distribution of the 
Land Mo'lusca of ihe Philippine Islands Krv A H Cooke —Resultals 
lies Recherche 1 ! Drnithologique* laiteg au P^rou par M Jean Kahnowski 
Graf H inn von Her! ps. h, CM ZS, and M Jean StoLmann —On 
Luciopcrca manna G A Huulengcr —On the Anlelupes of the Genua 
Cephalophui Oldfield ihomas 

Institution of Civil Enginrhs, at B —The Distribution and Measure¬ 
ment of llhinunalion A P 1 rntlrr (Di'icussion.)— I he Measurement 
of High Temperatures Piof W C Roberis Austen K R S 

Royal Institution, at 3 —Photography in the Colours of Nature 
Frederick E Ives 

tYR ONES DAY, May iS 

Rovai Mbthoholooital Socihtv, at 7 —Results of a Comparison oT 
Richard Anemo Cimfniogrunhe with the Standard Heckley Anemograph 
at the Kew Obsrrvalory 6 M Whipple—Rain dmps E I Lowe, 
h R S —Levels oT the River Voal at Kimberley, South Africa, with 
Remarks on ihe Rainfall oT ihe Watershed W B I npp 

Royal Microscopical Soliety, at B —On the Organ* of Ovipomiion in 
rerlain (.aitle licks R T Lewis—Ihe Penetrating Power of tile 
Microscope F M Nelson —The Rings md Brushes of Crystals E 
M Nelson 

THURSDAY, May 19 

Royal Society, at 4 30 

Chemical Snnm ai B —Magnetic Rotation M some Acetyl Derivatives 
W II Pcrkm, F R S —Studies on Isomenc Changes, No IV Halogen 
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THE TELL EL-AMARNA TABLETS IN TIIL 
BRITISH MUSEUM 

The Tell cl- A mama Tablets in the British Museum,wtth 
Autotype Facsimiles (London Printed by order of the 
Trustees, 1892 ) 

URING the summer 6f 1887, a woman belonging to 
the household of one of the “antica” dealers 
vho live at or near Tell el-Amarna, in Upper Egypt, 
set out to follow her usual avocation of digging in 
the sand and loose earth at the foot of the hills for 
small antiquities Every man, woman, and child in 

the neighbourhood spent, and probably still spends, 
a large portion of each day in this profitable pursuit, 
for in the winter season they were able to sell at 
good prices Lhe scarabs, rings, fragments of bcauLifully 
glazed Egyptian porcelain, and oLher objects of this nature, 
of which there seemed to be an endless supply in the 
ground round about From the tune when Wilkinson 
made his first journey to this place, until quite recently^ 
every traveller who has visited the spot has been able to 
bring away with him interesting and important antiquities, 
which have either revealed new facts in Egyptian history, 
or have served to illustrate and explain processes in the 
technical arts known to the Egyptians In the early 
years of this century, when the scientific staff attached to 
Napoleon’s expedition Lo Egypt was compiling the ma¬ 
terials for the splendid map of Egypt afterwards edited 
by Jacotin, it was noticed that the “ mins of a large 
town” existed at Tell el-Amarna, and it is 5 ud that a 
superficial search made over this part of the country re¬ 
sulted in the finding nf a number of fine objects which have 
since filtered into several European collections of Egyptian 
antiquities But whatever things have been dug out from 
these ruins, or from the ground round about them, or how¬ 
ever great their importance,nothing possessing the histori¬ 
cal and scientific value of the antiquities discovered by 
the Tell el-Amarna woman in 1888 hath ever rewarded 
searcher before The exact details of her search will 
never be known, neither can the exact spot where she 
made her great discovery be identified (for the Arabs took 
care to obliterate all traces of the diggings made by them 
the spot after her "find”), but it is certain that in 1 
small chamber at no great depth below the surface, she 
found a number of clay tablets the like of which had never 
been before dug up in Egypt dhe number of these tab¬ 
lets and fragments is variously given, but it seems that 
the outside limit may be set at three hundred and thirty , 
m this matter, however, and indeed in making any state¬ 
ment which is based upon the word of many sellers of 
anticas” in Egypt, the writer (and the reader) must pro¬ 
tect himself by saying after (he manner of the pious Mu- 
hammedan, “ But God knoweth ” Of this il find ” the 
Trustees of the British Museum secured eighty-two tablets, 
the Gtzeh Museum in Egypt about sixty, and the Berlin 
Museum about one hundred and sixty piece#, of which a 
large number are fragments which give no connected 
The authorities of this last Institution published 
the texts from their own collection together with those 
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from the tablets at Gizeh by lithography under the editor¬ 
ship of Drs. Abel and Winclder, but the results already 
gleaned by scholars from this edition appear to be meagre 
when compared with the quantity of material which the 
originals offer for study 

The Tell el-Amarna tablets are different from all other 
known cuneiform documents They lack the symmetrical 
form of the tablets from the libraries of Lhe old Baby¬ 
lonian temples, or of those fron^the library at Kouyunjik, 
founded by the mighty kings of the last \5syr1an Empire 
— Sargon, Sennacherib, Esarhaddon, and Assurbanipal , 
the material is, in many cases, ill kneaded, and contains 
fragments of flint or other coarse materials , the colour 
of the clay vanes from a light to a dark dusk tint, and 
from a flesh colour to dark bnek-red They are written 
in a hand which, to some extent, resembles the Neo- 
Habylonian writing used commonly in Bab) Ionia and 
Assyria for about seven centuries before Christ It pos¬ 
sesses, hpwever, characteristics different from those of 
any olher sty^e of cuneiform wnting of any period now 
known to exist, and nearly every tablet contains forms of 
characters which ha\e hitherto been thought peculiar to 
Lhe Nincvite 01 Assyrian style of writing The large, 
bold hand found upon some of the tablets suggests the 
work of the unskilled scribe, but more careful examina¬ 
tion shows Lhat it is the result of unconventionalit) rather 
thin ignorance The details of the peculiarities of 
spelling need nut be discussed here, but the expert will 
find many rare and important examples of Assyrian 
orthography never dreamt of before The Semitic dialect 
in which the tablets are written is very closely related to 
the Hebrew of the Old Testament, and the 11 Canaamte” 
forms of pronouns, &c , are of peculiar interest for the 
student of the Bible, for many of them are new, and they 
afford the meajis of explaining certain difficulties which 
now exist in Semitic grammar Although these tablets 
offer a satisfactory solution of some difficulties, they raise 
many questions which will probably remain unanswered 
for some time, and among these there is one, not the 
least important, of how it happens lhat a governor of 
Egypt, who was a vassal, and ruling in Syria, should bear 
the name of Itagamapriin, which is neither Semitic nor 
Egyptian ? 

The Tell el-Amarna tablets are unique as an archaeo¬ 
logical " find,” and they are also unique as a means of 
weaving together the threads of the histories of two or 
three of the greatest nations of antiquity at a critical 
period As we are able to say, with comparative certainty, 
that they were all written between the years 1500-1450 
JB c , they have an authority possessed by few of the 
documents coming down from this remote period They 
partly fill, moreover, a gap in the history of the d) nasties 
of Mesopotamia and Syna, for although much compara¬ 
tively is known concerning the period in which the 
Assyrian Empire was founded—about bc 1800—and 
although we have annals of many kings between 11 c 1320 
and 620, the history of the penod between B c 1800 and 
1320 is almost unknown 

The Tell el-Amarna tablets in the British Museum con¬ 
sist of a senes of despatches written from kings of 
Babylonia, Alashiya, Mitani, Phoenicia, Syria, anttfales- 
tine to Amenophis III , and to his son, Amenophu IV, 
frequently named Khut-cn-aten, or Khu-en-aten, and the 
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u heretic king”, among’ them also is the draft of a de¬ 
spatch from Amenophis III, to a king of Karadumyash 
Many of them are of a personal and private nature, and 
these are, of course, the most interesting, for they reveal 
details of the family life of the great kings of the East, 
which the ordinary inscriptions have faded to preserve 
for us , the remainder refer to State business, and show 
beyond all doubt how close was the connection between 
the kings of Babylonia, Mifani, and Karadumyash and the 
kings of Egypt, and also how great was the commerce 
and intercourse between these countries It will be re¬ 
membered that the Egyptians gained their first foothold 
in Syria under Amasis I , who, about B c 1700, brought 
the war of independence to a successful close, and 
marched into Sharuhen, a city to the south of Gaza, 
mentioned in Joshua xix 6 His successor, Amenophis I , 
made no further advance into Syria or Mesopotamia , but 
Thothmes 1 , about b c 1633, marched into Northern Syria, 
called Ruthen, and set up a tablet to mark th^ limit of 
the frontier of Egypt His son made no attempt to 
" enlarge the borders M of Egypt in this direction, and the 
“ wild woman " Hatahepset was too much occupied with 
fitting out her expedition to Punt to trouble about such 
things , but when Thothmes III ascended the throne of 
Egypt, about B c 1600, he at once set out to crush the 
rebellion which had broken out all over the country to 
the north-east of Egypt Making his way by the penin¬ 
sula of Sinai, he passed into Syria, and within a month 
from the time he set out he defeated the rebels, whose head¬ 
quarters were at Megiddo, and captured the city During 
the next few years he marched through the country 
round about, carrying off spoil, and establishing the 
worship of Amen-Ra and other Egyptian gods in 
the principal cities At a city on the Euphrates 
called Ni, he set up a tablet near # one set up 
by his grandfather several years before, and it is clear 
that his hold upon Western Mesopotamia was no 
shadowy power Indeed his conquest of the city of Ninip, 
and the worship of the gods of Egypt established there 
by him, is referred to by the inhabitants of that place 
when they write to Amenophis III more than one hundred 
years later When Amenophis III ascended the throne 
of Egypt about U c 1500, he was, thanks to the bloody 
victories of his predecessors, able to assume the 
sovereignty of Western Mesopotamia and Syria without 
much fighting, and it seems that his expeditions 10 these 
parts were undertaken as much for the sake of the lion 
hunts which he conducted there as for the purposes of 
conquest He boasts on his scarabs that in the first ten 
years of his reign he slew 102 lions with his own hand 
That the country of Mitam offered fine opportunities 
for sport we know from one inscription which says that 
Thothmes III slew 120 elephants there, and Tiglath- 
Pileser I (wc 1120) boasts in his annals that on foot he 
slew 120 lions with his own hand in Mitam (Rawlinson^ 
41 Cuneiform Inscriptions,” 1 pi 16,76-79) While on one 
of these semi-warlike expeditions he fell in love with a 
fair-haired, blue-eyed, graceful girl named Thi, the 
daughter of parents whose names were luaa and Thuaa, 
and she was brought to Egypt in the tenth year of the 
king'f reign, accompanied by another wife of Amenophis, 
and 317 of her ladies. Thi was evidently the Egyptian 
monarch's favourite wife , she became par excellence the 
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11 Queen of Egypt/’ and her son Amenophis IV became 
King of Egypt Amenophis III also married a sister and 
daughter of Kallimma-Sin, King of Karadumyash, and 
made proposals for another of his daughters, named Suk- 
ham, while she was still a child, and he took to wife also the 
sister and daughter of Tushratta, the King of Mitam A 
letter from Burrabunyash also reveals the hitherto 
unknown fact that his son married a daughter of the King 
of Egypt One of the most interesting of these tablets is the 
draftof a letter from Amenophis III to Kallimma-Sin, King 
of Karadumyash, a country conterminous with Assyria , it 
is the only known letter of Amenophis in Babylonian, and 
is written upon a tablet of Nile mud The subject of the 
letter is a proposal for the hand of Sukharti, whose father, 
Kallimma-Sin, writes back to Egypt asking what has 
become of his sister who married the King of Egypt 
many years before ? In reply to this Amenophis invited 
Kalhmma-Sin to send messengers to see and to converse 
with the lady, and to carry back news of her to her brother 
An embassy was sent to Egypt, but its members were too 
young to be able to remember what the lady had been 
like, and they failed to identify her satisfactorily Kal¬ 
hmma-Sin is not unwilling to discuss the marriage of 
his younger daughter Sukharti, but he points out that 
he usually gives his daughters to the “kings of Kara- 
dumyash/' who make handsome presents to himself and 
his messengers Not to be defeated in his desire by the 
paltry question of gifts to the wife’s relatives, Amenophis 
says that he is not only willing to give for Sukharti as 
much as all the other suitors could or would give put 
together, but he will send a gift to Kallimma-Sin m 
honour of this king’s sister, who is now living with him in 
Egypt This point satisfactorily settled, Amenophi3 
proceeds to discuss the proposal of Kallimma-Sin for an 
Lgyptian princess, and he plainly but forcibly tells him 
that " the daughter of the king of the land of Egypt hath 
never been given to a ' nobody’ " Kallimma-Sin replies, 
11 Why not? Thou art king, and canst act as thou 
pleasest”, but, willing to be satisfied with a lady of less 
rank than a princess, he adds, “ Surely there be daughters 
of nobles who are beautiful women in Egypt Now, if 
Lhou knowest a beautiful lady, I beseech thee to send her 
unto me , for who here could say that she is not a 
princess?” What Amenophis finally arranged for “his 
brother Kallimma-Sin ,J we know not, but it seems that he 
gave him a large quantity of gold, and that he married 
Sukharti after all The letters of Burrabunyash to 
Amenophis III. are scarcely less interesting, for they refer 
to old intrigues of the Canaanites, to commercial treaties, 
and they give some account of this king’s gifts to the 
daughter of Amenophis who was about to marry bis son 
The most important correspondent of Amenophis in the 
land of Mitam was Tushratta, whose sister and daughter 
he married, and who writes to his son-in-law with a 
mixture of affection and avarice amusing to contemplate 
For example, having acknowledged the receipt of a letter 
from Amenophis,and said that its “contents pleased him 
so greatly that even if it were poisible to dissolve all the 
friendship which had existed between Lhem in times 
gone by, the words of this message alone would, for 
himself, suffice to re-establish their friendship for ever/ 1 
he next begs him to send him much gold, and artfully refers 
to a gold libation bowl and vessels profusely decorated with 
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gold ornaments which Amenophis had sent to his father, 
thereby hinting that similar gifts would be most accept¬ 
able to himself In true Oriental fashion he says, “ When 
my brother has sent the gold, if I ask, 1 Is it enough’ ’ 
the answer may be, * Fully enough' , or I may ask, 1 Is it 
the full amount?' and the answer may be, ‘ It is more 
than the full amount"' In the latter case Tushralta 
declares that he will be “very glad" 1 In another lcLter 
Tushratta gives an account of his accession to the throne 
It appears that when his father Shutarna died, his broLhcr 
Artashumara became king, but was shortly after slain by 
rebels Though quite young, Tushratta rallied his friends 
and supporters, and after some trouble succeeded in 
slaying his brother’s murderers Facts of this nature are 
of great importance for restoring the history of this long- 
forgotten country It is an interesting fact that together 
with such letters there always arrived gifts, which 
consisted of horses, chariots, gold vessels, ornaments 
made of gold and lapis-lazuli, eunuchs and ladies for the 
king’s household, and the relatives of the Mesopotamian 
princesses who had become wives of the King of Egypt 
never forgot to send them gifts of earrings of gold, choice 
oil for anointing, ic bad to relate, however, some of Lhe 
writers of these letters complain that Amenophis did not 
send them gifts in return In a third letter Tushratta men¬ 
tions that the goddess u Ishtar of Nineveh, lady of the 
world," had gone down into Egypt during his own reign 
and during that of his father, and he begs Amenophis to 
increase the worship of this goddess in Egypt tenfold 
A fourth letLer of Tushratta is sent to the 11 Queen of 
Egypt,” who can be none other than the blue-eyed, fair- 
haired Thi 

Passing from theletters which refer to Amenophis’s mar¬ 
riages contracted with Mesopotamian princesses, we come 
to those relating to Lhe matter-of-fact business of the 
Egyptian Government of that day These consist of re¬ 
ports of disasters to the Egyptian power and of success¬ 
ful intngues against it, coupled with urgent entreaties for 
help, pointing to a condition of distraction and weakness 
in Egypt and her dependencies Some of them must 
have been addressed to Amenophis III towards the 
close of his long reign of about thirty-six years, but the 
greater number clearly belong to the reign of his son 
Amenophis IV, for the disorganized condition of the 
Egyptian provinces in PhtEmcia and Syria which they 
reflect could only have come into existence when Egypt 
herself was torn by the rival factions which sprang up 
when that king endeavoured to substitute the worship of 
the Disk for that of Amen, the mighty god of Thebes 
The chief cities of Phoenicia, Tyre, Sidon, Bybios, 
Aradus, and Simyra (which commanded the road to 
Aradus), representing the Egyptian power, were being 
daily attacked by the ever-increasing forces of the enemy, 
who, seeing the impotence or supineness of Egypt, grew 
bolder and bolder Nor did the brave and loyal defence 
of such men as Rib-Adda, governor of Byblos, and Abi- 
Milki, King of Tyre, stave off for long the overthrow of 
the Egyptian power in Phoenicia The desperate posi¬ 
tion of this latter loyal officer is almost pathetic in its 
hopelessness In one letter to the King of Egypt he 
**ya, “ My lord, my sun, my god, seven times and seven 
imes do I prostrate myself at the , feet of the king, my 
tard- I am the dust beneath the feet of the king, my 
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lord, and that upon which he treadeth O my king and 
lord, thou art like unto the god Shamash and to the god 
Rimmon in heaven Let the king give counsel to his 
servant Now the king, my lord, hath appointed me the 
guardian of the city of Tyre, the 1 royal handmaid/ and 
1 sent a report in a tablet unto the king, my lord , but 1 
have received no answer thereunto " He then announces 
the delivering of the city of Simyra into the hands of 
Aziru the rebel, by Zimrida, governor of Sidon, who had 
also captured the city of Sazu, wherefrom Abi-Milki drew 
his supplies of wood and water, for neither existed natur¬ 
ally on [the bleak rock of Tyre , in consequence many 
lynans died of want Moreover, Zimrida, Aziru, and 
the pedple 0/ Aradus attacked the forces of Abi-MiJki m 
chariots by land and in ships by sea In conclusion he 
sadly adds, “ I am surrounded on all sides with foes, and 
I have neither wood to warm myself, nor water to drink , 

I send this tablet to the king by the hands of a common 
soldier, and may the king send me an answer speedily ” 
When his condition becomes more desperaLe he sends 
another despatch, and with it a gift of five talents of 
copper, hoping thereby to extort an answer from the king 
of Egypt, in this he reports events with a Cisar-hke 
brevity thus —“The king ot the land of Danuna is 
dead, and his brother has succeeded him , there is peace 
in his land One half of the city of Ugarit has been 
destroyed by fire The soldiers of Khatti have departed 
Ilagamapain of Kadesh and Aziru have rebelled, and 
are fighting against Namyawiza. Zimrida, governor of 
Sidon and Lachish,is gathering together 9hips and men " 

A letter of considerable importance is Lhat of Akizzi, 
governor of Katna (Cana), for it refer^to the origin of the 
worship of the sun in Egypt It appears that the King of 
Khatti came to Katna, and carried off the image of the 
Sun-god, and Akizzi writes Lo Amenophis III , asking for 
money to ransom the image , he makes his appeal on the 
ground that Shamash Lhe Sun god, the god of his fathers, 
became also the god of the ancestors of Amenophis, and 
that they called themselves after his name Now this 
clearly has reference to the title u son of the Sun," which 
was adopted by nearly every king of Egypt, and indicates 
Lhat Akizzi believed Lhat the worship of the sun was in¬ 
troduced into Egypt from Asia 

Space forbids our quoting more from these interesting 
documents, but sufficient has been said above to show 
what an important contribution to our knowledge of 
Oriental diplomacy about 1500 nc the Tell el-Amarna 
tablets offer Incidentally they reveal many new facts of 
history , they offer a new field for the researches of the 
geographical student, and the identification of many 
towns and countries mentioned in the Bible and in the 
Egyptian inscriptions has already been obtained , they 
give us for the first time the name9 of Artatama, Artashu¬ 
mara, and Tushratta, kings of Mitani, and of Kallimma- 
Sin, king of Karadumyash , they supply the reasons why 
and show how the Semites came to have such power in 
Egypt , and depict the inevitable anarchy which prevails 
in dependencies or colonies when the dominant power 
totters or declines. 

We have already said that the Tell el-Amarna tablets 
are different from any other cuneiform document a known, 
and it is precisely this difference which has made their 
publication a difficulty To make a satisfactory edition 
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of these terts it was necessary to unite the skill of the 
Assyriologist with the accuracy of the photographer, for 
the former could only transcribe thecharacters morcor less 
accurately, being powerless to give their exact shape and 
form, and the latter, while reproducing their exact shape 
and form, could only show the characters on the flat-sided 
tablets, those on the rounded edges remaining invisible 
The Trustees of the British Museum, then, decided 
to print in cuneiform type a full transcript of the 
texts in characters as closely resembling the originals 
as possible, and in addition to give a number of cha¬ 
racteristic specimens reproduced by the autotype pro¬ 
cess, so that the student who is unable to visit the 
Museum may be able to make himself thoroughly ac¬ 
quainted with the various complex and unusual forms 
of characters in which these tablets are written In ad¬ 
dition toithe printed texts and autotype plates, a summary 
of the contents of each tablet is given, accompanied by 
notes, chiefly philological and geographical, vyhich we 
believe will be of use to the reader Th^e summary is 
preceded by an introduction, in which the finding of the 
tablets and many points of interest concerning them are 
discussed in brief paragraphs It will be remembered 
that some thirty years ago, when Sir Henry Rawhnson 
began to publish his monumental work, the “ Cuneiform 
Inscriptions of Western Asia," he contemplated adding 
translations of all the texts given therein It was, how¬ 
ever, found impossible to do this satisfactorily , and not¬ 
withstanding Sir Henry's thirty years' additional labour 
on the Assyrian inscriptions, it would still be somewhat 
rash to publish word-for-word translations of such difficult 
texts as those from Tell ehAmarna Plain, historical 
narrative, like the great Tiglath-Pileser inscription, could 
be and was well enough rendered into English by Sir 
Henry Rawhnson so far back as 1S57 , fyut letters and 
despatches of a new kind, containing words and forms 
hitherto unknown, cannot be thus treated The summary 
of each tablet will tell the general reader what the tablet 
is about, and will help the student more than a literal 
translation of the verbose Oriental phrases would have 
done. In publishing these texts with autotype repro¬ 
ductions and summaries of contents, the Trustees of the 
British Museum have made a new departure, and we 
believe that the edition will be as useful to the general 
student of antiquity as to the cuneiform expert 


A TkXT-HOOK OF PHYSICS 
A Manual of Physics By William Peddie, D Sc , 
F R.S E (London ■ Bailh^re, Tindall, and Cox, 1S92 ) 
HE attempt made by Dr Peddie to supply a 
manual of physics suitable for English students 
and English teachers is altogether worthy of praise, 
and his effort has undoubtedly been, on the whole, 
successful. The best works at present in use in higher 
schools and in colleges as text-books of physics are the 
well-known English translations of two French books, 
Ganot and Deschanel These are, no doubt, excellent 
books in their way, and in the hands of able English 
translator* the original French compilations have re¬ 
ceived great improvement. A recommendation also of 
these French books 19 to be found in the beautiful 
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diagrams and pictures of experimental apparatus These 
we miss in every English book, including the book before 
us Nevertheless, even the modified and improved 
English translations are not altogether satisfactory for 
English teaching purposes, and Dr Peddie’s work, 
supplying a need which is very generally felt, will be most 
warmly welcomed 

The subject has been, on the whole, judiciously treated 
It is compressed in an admirable way into very moderate 
compass If, now and then, one feels regret that some 
particular portion has not beer^more fully dealt with, re¬ 
flection on the moderate size of the book, and on the way 
in which each part is treated in the space prescribed to it 
by the author, often affords a timely and sufficient 
consolation 

While speaking about size and form, it may be remarked 
that the paper, the printing, and the binding, make this a 
pleasanter text-book to hold and to use than any which 
has appeared for many a day In this respect the book 
can scarcely be too highly praised 

Commencing with four preliminary chapters, in which 
general laws are stated and explanations given as to 
certain nccessaiy mathematical ideas and formulas, the 
author proceeds in chapter v to the treatment of ele¬ 
mentary kinematics , and in chapter vi to the general 
principles of dynamics, including the general equations of 
fluid motion and of the equilibrium of a fluid It is 
needless to say that these subjects are vet) briefly touched 
upon , but teachers will at any rate find a very succinct 
indication, to say the least, of the parts of mathematics 
and of dynamics which are most essential to a proper 
understanding of the physics which is to follow 

Chapters vu to xm inclusive are devoted to properties 
of matter general properties of solids, liquids, and 
gases are dealt with , a good account of gravitation is 
given , elasticity, diffusion, and the allied subjects, as 
well as cohesion and capillarity, are discussed , while in 
chapters xu and xm we find a very fair account—short, 
of course—of atomic theories, including the modern 
kinetic theory of matter Perhaps the chapters just 
referred to, on properties of matter, constitute the 
most thoroughly successful portion of the book We 
cannot call to mind any book in which an account 
of these subjects so good, and in itself so complete, can 
be found The remaining chapters—with the exception 
of the last two, which are devoted to the electro 
magnetic theory of light and “ the ether"—treat in detail 
of sound, light, heat, electricity, and magnetism It is 
in the last-named portion of the book that students will 
feel a want of fuller and more complete treatment The 
subject of heat in particular will be felt by many to be 
unduly compressed, and the same must be said of parts 
at least of electrodynamics and electromagnetism 

A book such as we have described, covering so wide a 
field, and brought into the narrow limits of 500 small 
octavo pages, must obviously, if it be well arranged and 
well written, be an important contribution to our scientific 
literature We have no hesitation in giving it high 
commendation There is, perhaps, not much that is 
absolutely novel in the treatment of the subjects, or in the 
matter, but that is hardly to be expected in a manual of 
this kind the novelty 19 rather to be seen in the_idea. 
of the production of such a book 
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While thus giving to the author warm praise and 
congratulation, we cannot avoid noticing serious faults 
both of commission and omission First it seems simplj 
deplorable to drag quaternion notions and notation into 
an elementary book of this kind, unless it be to show how 
ridiculous the riders of the quaternion hobby can at 
times become The explanations and definitions at the 
commencement of chapter v will be nothing to the 
majority of learners and teachers but a mass of confusion 
thrown over one of the Amplest and most important of 
subjects To prove by quaternions the formula S — X I 
(space described in a given time with constant velocity), 
which needs only a knowledge of the multiplication table , 
or the formula i — ^t 1 for falling bodies, which can be 
explafned by common-sense (but not by quaternions) to 
a boy of twelve in half an hour, is simply inexcusable 
Wherever quaternions arc introduced m this book we 
find an easy matter made difficult- if not, as in the case 
of simple harmonic motion, absolutely unintelligible 
Unfortunately, Ur Peddie is not the first writer who has 
contrived, by means of quaternions, to make a subject 
unnecessarily difficult and repulsive 

But by far the most serious defect of this book, and it 
is one which will greatly mar both its usefulness as a 
text-book and ilso its popularity as a somewhat ele¬ 
mentary work for reading and consultation, arises from 
the failure of its author to catch, even in a remote degree, 
the spirit which has animated and directed the whole of 
the best experimenting in physics for the last twenty-five 
or thirty years ht t^nem rtgunt tinmen is the motto of 
Fourier’s great work , and a realization of the fact that 
numbers (not merely numerical ratios) must be sought 
for as the crown of physical laws is that which has given 
pre-eminent value to the labours of experimenters during 
the last half-century, and h ls forced workers in this great 
field into precision and definiteness The example set 
by Gauss and Weber, Joule and Thomson, and by the 
British Association Committee on Standards of Llec- 
tncal Resistance appointed in 1861, has revolutionized 
ideas as to what is the ultimate object of experiment¬ 
ing in physics, and wc can no longer be satisfied with 
knowledge as to almost any physical phenomenon until 
we are able to apply to the phenomenon and to our laws 
the searching test of arithmetical calculation in abso^te 
numbers 

Unfortunately, in the book before us there is no recog¬ 
nition of these necessary conditions for completeness of 
knowledge, and very little recognition of recent investiga¬ 
tions of the kind here indicated The failure will be 
felt most seriously in the important subjects of heat, 
magnetism, and electricity 

In electricity there is not to be found the resistance, 
whether in ohms or in C G S units, of any wire of any 
material ! There are pages of algebra on dimensions of 
units, to puzzle the unfortunate learner, but nowhere can 
he find what an ohm, or ampere, or volt is unless, 

“ ohm** ro° C G S ” can be taken as a definition, when the 
meaning of a C G S unit is not explained Faraday's laws 
of electrolysis, got fifty years ago, are stated^ but the deter¬ 
minations of Lord Raydeighand Kohlmusch of the amount 
of silver deposited by an ampere current in a second are not 
even referred to Tait's thermo-electric curves, and some 
forms of galvanic cells are described, but how to find the 
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electromotive force of any one combination in volts is not 
indicated Wc must not multiply instances It would be 
only we Lnsoine Magnetism, electro-dynamics, are 
tieated in precisely the same way , and the student would 
find it impossible to calculate from data in this book 
how much heat is conducted across a stone slab in an 
hour under given conditions, or how much heat is lost 
from the surface of a sooted globe in a minute, though 
there is a great deal of exposition of Iiws of heat ex¬ 
changes, and of the algebra pertaining thereLo Diffusion 
of matter is another subject which suffers fmin defective 
treatment in a similar way The word “ diffusivity/' inti o- 
duced E>y Thomson, is correctly defined on p 131 , but 
ten lines lower down the definition is dep med from, and 
a column of relative numbers is substituted for Lhe now 
furly known absolute dilfusivitics A very thorough 
change of all these parts of the book ought to be made in 
arepnnt^or new edition, in order to make the work con¬ 
formable to modern knowledge and requirements 

It would be ungracious to point out too many minor 
faults in a first edition , but a few must be mentioned, 
h irdday seems to have been forgotten in connection with 
liquefaction of gases 1 and Mellom, though not perhaps 
absolutely trustwoiihy, surely deserved to have Ins name 
mentioned in connection with radiation of heat Mayer's 
name is not mentioned , and, whatever Dr Peddie may 
think on the subject of the celebrated controversy, 
no one will agree with linn that the name should 
| be omitted We cannot help feeling th it there 15 too 
much local colouring about many parts of the book A 
book of this kind is sadly marred by wane ol pioportion- 
ate distribution of treatment, even the occupation of 
space with minute treatment of a favourite subject 
becomes an injustice with regard to those subjects which 
are unduly curtailed for want of more space We trust 
it will not hurt the feelings of mynne if we remark that 
the book should be a little more cosmopolitan, and a good 
deal less Scotch 

On p 337, there is a mistake which will bear compari¬ 
son with Lord Biougham’s celebrated idea that people 
carry weights on their heads to have them farther from 
the centre of the earth, and therefore less attracted The 
formation of ice m “very hot” countries on shallow 
pools is compared with h araday’s experiment of freezing 
mercury in a white-hot crucible It is radiation, not 
forced evaporation, which is the cause of the phenome¬ 
non referred to 

We regiet, also, that Dr Peddie has thought it advis¬ 
able to follow lhe example of Maxwell and others in 
changing Andrews’s diagram right for left There ib no 
reason for doing so The didgram was much better as 
Andrew's originally gave it , and it would be betLer also 
without the dotted line said to separate the region in * 
which liquid and gas can exist together from the regions 
in which the substance is entirely liquid or entirely 
gaseous The former is a region concerning which there 
has been much speculation of an unprofitable sort. The 
elementary student need not be troubled with it, and it 
cannot be explained to him in a single sentence 

On p 95 there is a diagram of a cord being pulled 
through a tube* Perhaps it cannot be asserted that the 
diagram is absolutely wrong, because the cord is said in 
the text to be perfect!) flexible But lhe cord, passing 
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round comers which look as if they were sharp angles, 
is so strikingly unlike anything which can be realized 
(and the results explained in this section can to a great 
extent be experimentally realized), that the diagram be¬ 
comes at least misleading If the corners are sharp by 
intention, then the diagram is absolutely wrong 

In spite of the faults and defects we have been obliged 
to notice, this book is, a* we have said, an admirable 
attempt at a very worthy object, and with some remodel¬ 
ling it can be made into an excellent text book We 
wish it all success, feeling well satisfied that it meets a 
decided want 


OUR BOOK SHELF 

The Dietetic Value of Bread By John Goodfellow, 
F R M S (London Macmillan and Co ) 

This book is another addition to the useful series of 
11 Manuals for Students," published by Messrs Macmillan 
and Co The author states in his preface that the object 
of the work is twofold First, to lay before the general 
public an account of the various kinds of bread, by which 
their merits may be judged , and, secondly, to afford 
technical information to students and others on the 1m 
portant subject of the true value of bread as a food 
These objects have in every way been fulfilled No one is 
more qualified to wnte such a book than Mr Goodfellow, 
who by his previous writings has shown such a grasp of 
the subject with which he has to deal 

The first section of the volume is concerned with 
** Food, Diet, and Digestion" This is a very difficult 
matter to treat in a popular manner It involves some 
of the most complicated problems of physiology The 
author, however, has not shirked his task , anyone, how¬ 
ever ignorant he may formerly have been on the processes 
by which food matters are rendered suitable for absorp¬ 
tion and after-use by the human organism, if he reads 
through these pages carefully, cannot but help gaining 
much knowledge on the functions of Lhe stomach and 
intestinal canal, and of the waste and work of the body 
The nature of the digestive fluids is not, of course, 
considered with the minuteness of detail necessary for a 
medical examination, but enough is said to render the 
following sections perfectly intelligible, although they 
are treated in a scientific manner 

“White Bread" is first considered An introductory 
chapter is given describing the structure of the wheat 
grain, and the changes which flour undergoes when ex¬ 
posed to heat and the process of fermentation Not only 
are the chemical and physiological properties of bread 
considered, but economical principles are gone into, and 
it is shown u that bread is one of the cheapest foods, not 
only with regard to the actual weight of nourishment ob¬ 
tained, but also with regard to the variety of the nument 
constituents , and the purchaser who expends his modest 
24 d in a 2-lb loaf may rest assured that he could not 
spend his money to better advantage " 

We further learn, however, that white bread is not a 
' perfect food , those who partake of it should take care to 
supplement it largely with other foods, in order to make 
up lor the lack of calcareous maiter On no account 
should it form part of the diet of children unless sup¬ 
plemented by milk or other foods rich in lime and phos¬ 
phates. 

Turning to “ Whole-meal Bread" full descriptions are 
given of its composition, amount and nature of the salts 
present and their solubility; its digestibility, the waste 
present* and the action of bran on the intestine , its 
flavour, satiety, and dryness , and its effects on infants and 
children 

The ordinary whole-meal bread is not a desirable food, 
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and far inferior to good white bread as regards the weight 
of actual nourishment and the thoroughness of the diges¬ 
tion Its ingestion is often followed by diarrhoea, and the 
action of the bran increases the waste of food 

After a short consideration of some special forms of 
bread, such as “ aerated,“ “ bran," 11 rye ” bread, &c , Mr 
Goodfellow proceeds to speak of Meaby's Triticumina 
bread, of which he has a very high opinion, and believes 
that it is as near a perfect food as such a bread can be> 
and deserves the universal commendation which has been 
accorded to it by the medical and analytical world 
lt Germ," “diastase/' “gluten" bread, &c , are then de¬ 
scribed, and the book finishes with short chapters on the 
diseases of bread and its medicinal properties 

To all who are interested in Lhis subject, or wish to 
extend their knowledge of “ the staff of life," we heartily 
recommend this volume 

Graduated Mathematical Exercises Second Senes 
By A T Richardson, M A (London Macmillan 
and Co , J 892 ) 

On a previous occasion we have referred to the first 
senes of exercises by Mr Richardson In these he led 
the student through a set of graduated examples, com¬ 
mencing with arithmetic and reaching those on cube root, 
compound interest, and quadratic equations 

In the present senes, which is intended to be a con¬ 
tinuation of the first, the relatively higher flights of 
mathematics have been dealt with The problems have 
been arranged on the same lines, the more difficult of 
them being reached as advance is made, and include those 
on algebra, logarithms, trigonometry, mechanics, and 
analytical geometry 

An idea of the range over which each subject spreads 
can be gathered from the fact that all the problems will 
about suffice to cover such examinations as those of the 
Oxford and Cambridge Locals, and Army and Navy, 
allowing a small margin of safety 

Great care seems to have been taken to insure ac¬ 
curacy, every example having been worked out at least 
twice For class work these examples will be found 
handy and a great saving of time, while for use at home 
the book should be widely employed 

Bibhothek des Professors der Zoologic und vergl Ana- 
tomie , Dr Ludwig von Graffs in Gras (Leipzig 
Wilhelm Engelmann, 1892) 

Prof von Graff is the lucky owner of a fine scientific 
library, which was formed mainly by Carl Theodor von 
Siebold, his father, and his grandfather, all of whom were 
professors This library came into the possession of Prof 
von Graff in 1882, and as it was too large for the modest 
dimensions of a German professor’s house, he exchanged 
many books relating 10 practical medicine for zoological 
monographs and periodicals At Graz the library is 
freely used bv his assistants, pupils, and colleagues, and 
it is mainly for their benefit that the present catalogue 
has been issued It consists of 337 closely printed pages, 
and is a compilation of considerable value, not only 
because it gives lists of authors and their works, but 
because of the admirable way in which the lists are 
arranged The contents of the library are grouped under 
four headings—periodicals, auxiliary books (including 
works on University systems, bibliographical writings, dic¬ 
tionaries, See ), zootogia generahs 9 and aoologia speciahs 

The Canadian Guide-book . By Charles G, D Roberts. 

(London William Heinemann, 1892 ) 

Tourists and sportsmen in Canada ought to be very 
much obliged'to Mr Roberts for having provided them 
with this excellent Guide-book The method he has 
adopted is that of Baedeker's Hand-books, and the result 
is in every way worthy of the models he has chosen The 
work includes full descriptions of routes, cities, points of 
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interest, summer resorts, fishing places, &c , in Eastern 
Ontario, the Muskoka district, the St Lawrence region, 
the Lake St John country, the maritime provinces, Pnnte 
Edward Island, and Newfoundland In an appendix 
are given fish and game laws, and official lists of trout 
and salmon rivers and their lessees The author gener¬ 
ally compresses his information into as small a space 
as possible, but in dealing with the more interesting 
Canadian scenes has sought to make his descriptions 
lively and attractive The volume is prettily printed, 
and is well supplied witlj maps and illustrations 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents , Neither can he undertake 
to return , or to correspond with the writers of } rejected 
manuscripts intended for this or any other part of Nature 
No notice 11 taken of anonymous communications ] 

A Question in Physics 

CAN there be a crowding of the particles of a gas lo a much 
smaller compass without its being markedly healed? Can a 
gas expand without being cooled? It is probable that nearly 
every physicist will give negative answers to these questions, 
and yet the fact Lhat such conditions may occur sometimes 
seems well established The present writer, in i8Sg, attempted 
to determine the actual heating of air when compressed hy a 
pump connected wilh the cylinder by a long lube, and found 
that ihe temperature was raised about 4“ F for a compression of 
IO inches ahove atmospheric pressure In like manner, on ex 
panding this compressed air mlo the free atmosphere, it was found 
that the cooling was about 4 1 These results were published in 
Science , vol xv p 387, and were strongly combated by Prof 
Ferrel and Prof Marvin Prof Ferre] advanced, as applic¬ 
able in this case, the well known thermodynamic formula for 
the computation of Lhe heat developed in a gas when compressed, 
as follows — 



in which t and t' arc the absolute temperatures corresponding to 
the pressures / and p' Sir Wm Thomson has given this 
formula in slightly different form, and wiLh a larger exponent 
(flee “ Encyclopaedia Bnlanmca," vol vn p 814) Prof Ferrel 
found that, under the experimental conditions above, the heating 
should have l>cen 43 0 , and the cooling 45 0 ? (38°) (sec Ann 
ncan Meteorological Journal , vol xn pp 339 and 340) 

It seems very evident, however, that thin formula can be used 
only when all the heat due lo the work of compression is con 
centrated id the compressed air, and conversely when the air 
expands against an external resistance An experiment by 
Joule will serve to elucidate ihis point He determined the 
mechanical equivalent of heat by immersing the cylindej into 
which the air was to be compressed and the compressing pump in 
the same water-bath, and theu determining the amount of com¬ 
pression and the total heat developed This enables us to 
advance the proposition If air when compressed is to be raised to 
the temperature indicated by theory , it is very essential that all 
the heat developed in the work of compression should enter the air 
This seems self-evident , nevertheless, nearly all lhe errors that 
have entered the various discussions of this question have arisen 
from a neglect of this very obvious consideration 

In Joufe'i experiment let us suppose that the compressing 
pump had been in one bath, and the cylinder Into which Lhe air 
was compressed In another Under these conditions, if no heat 
were lost, the first bath would have received very much the 
greater amount of heat Now. if the compressed air m passing 
from the pump lo the cylinder became cooled to the outside 
temperature, It la evident that all the heat due to the work of 
compression would have been disposed of outside the cylinder, 
and would not have been available for raising the temperature 
of Lhe 00mpressed air 

Instead of connecting the pump directly with Lhe cylinder, 
let us taka two cylinders of the same size, and connected by 
a tube CorapreKi the air in the firii cylinder (A), to three 
atmospheres, the air Id the other (B) belnj^ at atmospheric 
pressure If we cool the air in A to ||ie outside temperature, 
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and then open Lhe connection wiLh B, the compressed sir will 
rush Trom A to B, and an equilibrum will be established 
very quickly, lhe pressure in each cylinder being at two 
atmospheres The air in A will be slightly chilled because 
of the work of imparting a certain velocity lo the particles 
entering B, and the air in B will be slightly warmed from 
lhe impact of the particles rushing from A, but there will be 
no healing due to the work of an external force making the 
compression 

Instead of allowing the air ly A to rush into B, suppose 
we open commumcaiion with the outside air The resistance 
lo the rush of air will be much less than before, and the chilling 
in A, due lo the work of imparling a certain velocity to the 
air, would be shphtfy greater than in the previous case, but it is 
obvious tlini this will be vastly le^B than that given by the 
formula We may say, then, that the conditions suggested by 
the questions above may be very easily brought ahout 

*1 he compressed air in a cylinder has a potential energy or 
capacity to do work, and this energy may be transmitted to 
another cylinder having air at atmospheric pressure without loss, 
and plainly without imparting or losing any heat We might 
compare it to the head of water in a pond This water has 
a certain capacity to do work depending upon its head We 
may enlarge the pond somewhat, and lhe capacity for doing 
work will reihain almost unchanged The extremely important 
bearing of these views upon problems in meteorology is very 
apparent The convection theory of storms demands a cooling 
from the work of expansion in an ascending column of moist 
warm air , it would appear, however, that the cooling must be 
vastly less than has generally been considered probable. 

H A Hazen 


Aurora. 

Perhats it may interest some of your readers to see a short 
abstract of the observations of aurora made here dunng the last 
months, tins winter having been by far the richest in well- 
developed northern lights since the winter 1870-71 Beginning 
with the magmficenL display of February 13, which lasted 
almost the whole night, sometimes with vivid red and green 
lints (it was first noted at 6h 45m , and faded away in the 
moonlight between 15b and i6h astronomical time), and 
whose beams converged several times from a large part of the 
horizon towards the magnetic zenith (formation of corona was 
noted at 7h 2m , I oh , and ijh ), we have had aurora on 
bebruxry 14, 15, 24, 25, March 1 (at 7h high arch, with the 
highest paruhrough a and 0 Cephei, ,h 55m corona, between 
8h and loh pulsating and flashing light, sometimes with 
apparently screw formed motion), March 2, 3, 6 (at loh 
curtains and corona, yellow green colours), March 24, 25, 
26, 27, April 23, 24 (at loh 10m curtains, yellow-green) 
April 25 (strong light visible through small openings in 
cumulo-siritus in the north) The last display was on May I, 
with corona at Qh 40m , after ioh flashes, curtains, and 
beams, at 13I1 beams. About llh there was a peculiar 
downward motion of reddish light near the north horizon 

r I he magnetic disturbances of February 13 were also the 
greatest we have had for some yearn The magnetometers, of 
the Gaussian construction, are generally observed at 2h and 
2ih , but on February 13 observations were made every hour 
from 11 p m, in correspondence with Bosekop in Finmarken, 
where the German observers, MM Brendel and Baschin, were 
taking magnetical observations and photographs of the aurora 
during February and part of Tauuary In Christiania the per¬ 
turbations were comparatively small in declination (westerly 
maximum 12° 35' noted at 12b tom , minimum if u 42' at 
15b 18m , but neither of I hem absolute, the observations not 
being continuous), but the horizontal intensity, which had * 
already begun to increase a little at 2lh , February 12, varied 
by more than o 03 C G S units, a maximum of o 171 having 
been noled at 2h, 3° m » and a minimum of about o 140 
from 1 ah om to 13b 20m , as the mirror of the magnet was 
in both cases outside the scale, lhe values could only be roughly 
measured At l6h om the bifilar had returned to the 
small end of the scale, but a nearly constant value of the 
horizontal Intensity was only attained after 511 , February 14. 
The inclination had a maximum of 73" 18' at Kjh 10m , from 
which It gradually diminished, with some fluctuations, towards 
the normal value, about 71 s o' 

With reference to Mr. Backhouse's observation of nacreous 
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clouds in the morning of January 30 (Nature, xlv, p 365), 

I may add thaL the same beautiful but as yet mysterious pheno 
menon was seen here January 30 and 31, both days in the 
south-west after sunset Since the display of December 1885 
mentioned by Mr Backhouse, it has been seen here every year, 
except 1988 , mostly for a day or two in January or February 

H Gkelmuyden ' 

University Ohservatory, Christiania, May 3 

Wave-Propagation of Magnetism 

In an interesting article in last month’s Philosophical Magazine , 
Mr Trowbridge has given an account of some expenments made 
by him with the view of examining for any indication of a definite 
rale of propagation in the magnetization of iron In the«ie ex¬ 
periments no indication was observed ' 

It seems to me, however, that nothing of this sort is likely to 
be observed where the magnetizing force is as great as that used 
by Mr Trowbridge, and that there are two classes of disturb¬ 
ances to be carefully distinguished For example, in Prof 
liwing's well known magnetic model, something which looks 
very Ilka a definite rate is to be seen in the case of a disturbance 
not sufficiently large to cause toppling over of the '^molecule 
magnets" , that 11 to say, to cause the little magnets to pass 
through their positions of unstable equilibrium 'On the other 
hand, with a larger disturbance the phenomenon visibly partakes 
of a different character Here, throughout the medium, there are 
to be seen at irregular moments what maybe considered as cases 
of precipitation of energy, owing to the occurrence of these 
positions of unstable equilibrium 

These two stages should be carefully distinguished, for an 
essential in wave propagation as opposed to a rate of precipitation 
of energy (auch as a rate of ignition, &c ) is obviously that the 
medium should not be permanently altered 

In some experiments made by me, very much smaller alternat¬ 
ing currents than those used by Mr Trowbridge were employed 
Hut the occurrence of spurious effects, simulating to a remarkable 
degree the interference nodes looked for, must have effectually 
obscured in my experiments the true phenomenon, supposing its 
existence So that, considering the conditions of both our ex 
peri roent 9, I still think the subject requires further investigation 
before coming Lo a decision in the matter Indeed, when largeT 
currents are used, no indication is to be found of even these 
spurious effecls r 

In Prof kwmg’s model, when the magnets point on the whole 
the same way (representing a high state of magnetization), the 
rate of propagation of a small disturbance affords a more definite 
problem Tried experimentally, this latter case might afford 
more satisfactory results Fr*D T TrqlToN, 


Correction in " Island Life ” 

In Dr Memam’s recently published paper on " The Geo¬ 
graphical Distribution of Life in North America/' an important, 
and to me almost inexplicable error in my work 11 Island Life” 
is pointed out It occurs at page 41 m the first edition, and 
is unfortunately repeated at the same page in the recently pub¬ 
lished new edition, and consists chiefly 111 stating that the moles 
(Talpidx) are almost confined to the Palxarclic region But a 
little further on in the same work (page 4S of first edition, and 
page 49 of second edition) it is correctly stated (hat there are 
three peculiar genera of moles in North America, and the same 
■ tatemenl is mode at page 115, and again at page 190 of vol 
11 or my 11 Geographical Distribution of Animals ” At page 182 
of vol l of the latter work, however, the error first appears, and 
it 11 this erroneous passage that has remained unnoticed till now, 
and wu unfortunately repeated in “Island Life" In the 
lame paragraph an error of a similar kind also ocean as to the 
difltiibution of the lynxes To correct these errors page* 41 
and 42 of the new edition of 11 Island Life ” axe being reprinted, 
and will be sent to all who possess the volume if they will forward 
a stamped and directed envelope to the publishers 

Alfred R Wallace, 


THE INTERNATIONAL CONFERENCE ON 
CHEMICAL NOMENCLATURE . 

A T the meeting of the International Chemical Con- 
greia, bald in Pans in the summer of 1889, a special 
Section wsflappointed to consider the unification of 
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chemical nomenclature, and, after discussing a variety of 
propositions, some of which were adopted, it was decided 
to form an International Commission for the further study 
of the subject J 

The members resident in Pans, having been constituted 
a permanent committee of the Commission, have devoted 
an immense amount of time and care to the preparation 
of a scheme, and it was to discuss their report 9 that we 
met at Geneva on Easter Monday last The French 
Committee had issued invitations, not only to members 
of the Commission, but also to many other prominent 
chemists, so that the meeting was a thoroughly repre¬ 
sentative one, It is worth mentioning, as an illustration 
of the sympathetic treatment accorded by public bodies 
in France to men of science, that the Paris-Lyons-Mar- 
seilles Railway Company granted a reduction of one-half 
on the fare over their line to members of the Congress 
Very happily, the local committee had arranged Lhat 
all might stay at the one hotel—the Metropole—and it 
was here that we first met in friendly union on the Monda) 
evening ] The next morning the Congress assembled at 
the Hotel de Ville, M Richard, the Cantonal Minister 
of Education, being in the chair After an admirable 
address of welcome from tins gentleman, who appeared 
to thoroughly appreciate the importance of the object in 
view, on the motion of Prof Cannizzaio it was wisch 
decided not to follow the complimentary, but somewhat 
unbusinesslike, Continental practice so frequently adopted, 
of appointing a different chairman each day, but to nave 
only one M Fnedel, who had taken the chair at all the 
numerous meetings of the Pans Committee, having been 
chosen by acclamation President of the Conference, 
formal business was at once entered into, and, after the 
necessary interval for lunch, the sitting was resumed in 
the afternoon We met in like manner on the two 
following days, and the final sitting took place on the 
Friday morning,but many had left before this On Tues¬ 
day evening, by invitation of the local committee,we visited 
the theatre, a very beautiful building On the Wednesday 
evening, we were entertained by them at a dinner at the 
Hotel Mdtropole, on which occasion a very striking 
speech was delivered by Prof von Baeyei-jWho, after point- 

1 The fnUrtwma chtmUls eventually consented to serve on the Com¬ 
mission — MM fJyhsJ, Bert helot, Bouveuult, Combes, Faucuomcr, Rnedel 
Can Her, Grimaux, lungflcLbch, Schuixenbcrjjer (all representing France)- 
Graelxr (Switzerland), Alexcjeff and Beilatcin (Kim-ur), von Baeyer and 
Nulling ((fermany), Lieben (Austria), Patemu (Italy) Franchimiuu 
(Holland), Arm'll rung (England), Islrati (Roumama), Calderon (Spam), 
Clc\e (Sweden), Bouliowskf-Bey (lurlcey) Ira Rcmsen (United Stales) 
and MnurgutH (Chili). 

“ This report had been prepared by the following —MM Fnedel 
(President) BtMml, Bouveault, Combes, 1*au counter, Gautier, and Grlm»u> 

1 The following Is the officii] list of those who took part in the Conference 
— MM H t Armstrong, professeur & la Central Inslituuon, Londres 
secretaire de la Chemical Society A Amaud, profesieur an Muslim, \ 
Pari* , Adolphe von Baeyer, professeur \ 1 University de Munich Burbier, 
professeur la Faculty das sciences de Lyon, Aug Behai, profeasour i 
I'ficole Bup^neure de pharmscie de Pans , Louis Bnuveauli, riocteur ei 
sciences Pans , Stanislas Cannizzaro, professeur "l T University de Rome 
Paul Ca/eneuve, prafe'ueur h la taculi^ dc nUdecine de Lyon, Alphonse 
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ing out that experimental chemistry had been carried, 
earlv in the ceniurv, into Germany from I ranre b\ Liebig, 
who was tutored by Gay-Lussac, proceeded to siy 
that, although the science (\ad now undovibtedlv reached 
its highest development in Germany, it was more than 
probable that, in the future, circumstances would arise 
which would lead to some other nation -France, 
Russia, Italy, or Engl md—coming to the fore On thi-> 
occasion, on the motion of M Le Bel, it was 
unanimously decided to appoint M Marignac Honorary 
President of the Congress, and a letter to him cxpiessing 
our regret that ill-health prevented his taking part 111 
its work was at once signed by all present We ueie 
indebted in many othei ways to the local committee, ami 
there is no doubt that Lhe success of the meeting was in 
large measure due to the forethought and hospitable care 
exercised b\ them on our behalf, absolute amitv pre¬ 
vailed throughout, and it was clear that all were bent on 
co-operating to secure the earning out to a successful 
issue of a very difficult but most important work The 
great advantage to be derived from the personal inter 
rourse which such meetings promote was soon appuent 
gradually, the doubts which many entertained as to the 
possibility of devising a practical rational scheme of 
nomenclature were dispersed, and ere many hours had 
elapsed Lhe sympathies of all present were enlisted on 
behalf of the work , thus a mission has been sent forth 
which will cxpl un the enterprise to chemists generally 
The resolutions passed at the meetings are appended 
to this ai tide These, I think, are in no w av to be tiken 
as in all respects final, buL they will serve to prepne the 
way and to indicate the lines on which the work is to be 
carried out The position in whirh we found ourselves 
placed, in fact, was not one wffiich justified 0111 11 riving at 
decisions which could fairly be regarded as binding 
The report of the Fiench Committee was pliced in our 
hands only on the morning of the first meeting, md it 
was impossible to master its contents at so short a 
notice, and still less to cnticize \nd test the application of 
its recommendations in detail That the scheme would 
sene but as the basis for discussion was soon evident, 
when at the very outset a system of nomenclature for the 
hydrocarbons was adopted very different and far more 
significant than that recommended in the repoit , and 
numerous other departures from its recommendations 
were carried in the course of the proceedings Again, 
some of the most active members of the Congress had 
confessedly paid attention only to special groups of com¬ 
pounds, and had not tested the application of proposals 
which they strenuously advocated to compounds of other 
groups , but as a nomenclatuie admirably adapted to ore 
class may be open to all sorts of objections when applied 
to another, the general bearing of recommendations made 
with reference to special groups will have to be fully con¬ 
sidered before they can be finally adopted lhe resolu¬ 
tions relating to fatty acids (Nos 18, 19) are of this kind, 
and their adopuon was warinlv opposed b\ an important 
minority on the ground that, however well thev might be 
adapted to acids pure and simple derived from open- 
chain hydrocarbons, their application to acids derived 
from closed-chain hydtocarbons and acids containing 
other radicles in addition to carboxyl was beset with 
difficulty In order to name an acid in accordance with 
this resolution, the formula of the corresponding hydro¬ 
carbon must be constructed from that of the acid by 
changing carboxyl into methyl , for example, citric acid, 
CH a (CO a H) C(OH)(COOH) CH a (COOH),would have to 
be regarded as a derivative of methylpentane, and would 
be named methylpenianoltnojc acid, numerals being added 
to indicate the positions of the hydroxyl and carboxyl 
groups, in like manner, mellithic acid, C 0 (COOH)a, 
would be named hexamelhylbenzenehexoic acid, although 
no methyl is present in it The mental effort involved in 
Visualizing the formula: from such lames as these would 
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appear to be far greater than if they were respectively 
named propanoltncarbnxy lie acid and benzenehexacar- 
bovylic acid, or simply propanoltri-acid and benzenehex- 
acid, the use of the term mid being understood to imply the 
presence of carboxyl A derision on points such as these 
can only be arrived at after careful study of the general 
effect of such a proposal, and there was no time for such a 
( omparison during Lhe brief debate possible at a Con¬ 
ference In some cases, ihrre can be no doubt that the 
full force of objections raised to proposals in favour of 
which a majority subsequently voted w vs not felt, 
owing to Lhe difficulty which necessarily mses at an 
international Confidence if the langujge used be not 
equals familiar to all present, and ronsequenlly full 
expiession cannot be given b\ all to their views More¬ 
over, aUhough it is e lsy to cnticize destructively even at 
short nonce, constructive criticism under such circum¬ 
stances is very difficult , ronsequenlly a proposal may be 
accepted even in face of serious objections Lo its adopLion 
simply because nothing better can be suggested at the 
time ^\n instructive rase of the kind aiose on discussing 
Lino-compounds I he proposals in the French report were 
not regarded as altogether satisfactory, and an amend¬ 
ment was suggested and carried which to many appeared 
most undesirable the next morning, when the tine 
carnL to confiim the resolutions arrived at on the previous 
day, the discussion was reopened, and a slight modifica¬ 
tion of the original proposal was suggested, which was 
recognized to be an improvement, and the objectionable 
lcsnlution was rescinded Clearly at such meetings much 
must depend on the right expression being found by 
happy inspiration at the right moment 

lhe one resolution which covers all others and which 
defines the nvture of the task to be undertaken is the 
fiist Whatever name we may choose to apply to a sub¬ 
stance colloquially, it is clearly an absolute necessity of 
the times that every compound should bear a systematic 
name of such a character that it can be at once translated 
into the corresponding formula , and that, vice Vtrsa , 
a name corresponding to any particular formula may be 
devised which we may count on finding in th z official 
registei, if the compound thought of have been described 
The value of such a systematic nomenclature to original 
workers as well as to students cannot be over-estimated, 
and few who are qualified to take part in such a work 
will grudge the time they may spend on it There was con¬ 
siderable difference of opinion at the meeting as to whether 
a svstemaLic nomenclature should be devised merely for 
the purpose of an official register, or whether the object 
aimed at should be a system of wider application the 
majority, I believe, came to the conclusion thaL it should 
certainly subserve the one, but if possible both purposes 
There can be little doubt, however, that the future student 
will cut the knot by declining to burden his memory with a 
double vocabulary in the case of all but the commonest 
substances, and that therefore there 13 but one course 
open lo us (cf Res 26) 

Although sufficiently conservative to retain methane, 
ethane, propane, and butane, the Congress decided not 
to adopt the proposal to continue the use of the names 
formic, acetic, propionic, and butyric for the first four 
acids of the acetic senes, which was advocated by a sub¬ 
stantial minority on the ground that their retention would 
facilitate the change from the old to the proposed new 
system This is one of the questions demanding careful 
consideration Many will, no doubt, prefer to retain old 
unsystematic names as far as possible, but it is easy to sec 
that the desire to avoid change may carry us too far in this 
direction , it will undoubtedly be very inconvenient to the 
present generation of chemists to abandon familiar and 
chemhed names, but nevertheless it may be a wise course 
to boldly face the dlffcdlty, rather than inflict on coming 
generations a partial^Illogical and unsystematic nomen¬ 
clature The argument that the present familiar names 
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may still be used colloquially is, as I have already said, 
scarcely a justification of the dismissal of such names 
from the official nomenclature, as our successors may be 
expected to object more and more decidedly to a multiplex 
system as chemical science progresses, and to insist on 
the adoption of the official as the sole system the extent 
to which familiar trivial names shall be retained in the 
official system is therefore a matter of great importance 
As one aim and object must be to de\ise a system 
which is significant and logiCal throughout, no considera¬ 
tions must be allowed to prevail which will defeat this, 
and it will not suffice to quote present usage in support of 
illogical proposals \ but this has been done Thus the 
Congress decided (Res 46) to name compounds of the 
type R' N a R' cm?-compounds, while retaining the name 
diazo-chlondc for C fl H fl N 3 C1 It matters not to us 
that the manufacturers have chosen to call the colours 
derived from ^azo-compounds azo-dyes , if substances 
such as (C fl H fi )jS are termed thso t and compounds such 
as (CgH^Sa <ti thio-compounds (Res 43), we are bound 
to be consistent, and apply the significant term diazo- to 
substances containing two nitrogen atoms Resolution 
46 ought therefore to be in part rescinded I 'call atten¬ 
tion to this case as an illustration of the tendency to 
break away from uniformity in favour of what may fairly 
be termed popular prejudice, which will require to be 
most carefully guarded against if the various sections of 
our system are to harmonize 

It will be gratifying to English chemists that the prin¬ 
ciple advocated for many years past by our Chemical 
Society, and enforced in its “Instructions to Abstractors" 
—that particular terminations should be regarded as in¬ 
dicative of particular functions, and should therefore be 
restricted to particular classes of compounds—has been 
legalized and extended by the Congress This is a step of 
great importance, as we may expect that it will affect even 
trivial names, and that in future names will be given to 
new substances which will to a certain extent afford a 
clue to their nature , the hopeless confusion which now 
reigns supreme in the pages of the Ber/chte, for example, 
owing to the disregard of this principle by our German 
colleagues—who have hitherto been, as a rule, almost uni¬ 
formly neglectful in matters of nomenclature— will, it may 
be hoped, ere long give way to more orderly treatment 
But the importance of applying this principle logically 
was not fully grasped even at the Congress, inasmuch as 
it was decided to affix the termination ine Lo acetylenic 
hydrocarbons, notwithstanding that this termination is 
admittedly indicative of basic properties If, however, 
a suitable suffix ending in enc could be thought of, there 
would probably be little difficulty in securing its accept¬ 
ance, in which case unsaturated hydrocarbons generally 
would have names ending in tne , and saturated hydro¬ 
carbons names ending in atte, and these terminations could 
be reserved exclusively for hydrocarbons 

It will be obvious from the foregoing remarks that 
although a solid foundation for our future system of 
nomenclature has been laid, much remains to be done 
before a mature design, perfect in all its details, can be 
presented for adoption At the meeting the hope was 
expressed that a decision might be speedily taken, to 
t enable Beilstein to utilize the proposals in the preparation 
of the third edition of his marvellous work ; but it is clear 
that we are not yet so far advanced as to make this pos¬ 
sible or even desirable, and it would be most unfortunate if 
Beilstein were at the present juncture to promulgatea system 
which is manifestly incomplete nothing can be worse in 
such a case than to consent in haste, when it is evident 
that this would surely involve repentance at leisure 
Those of ui who are interested in the work, and com¬ 
petent to advance it, must now test in detail the application 
of the proposals which have been provisionally adopted, 
and we must assist in contributing to the ultimate estab¬ 
lishment of a system on the broad lines of policy laid 
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down for our guidance at the Congress As it is not 
improbable that in the future, owing to the extended use 
of our language, the major proportion of chemical students 
will speak English, it is essential that due attention be paid 
to the matter here in England, so that a system may be 
devised which we can make use of without difficulty 

Henry E Armstrong 


Resolutions prises par It Congrh 

1 A cute des proc^d^s habituels de nomenclature, ll sera 
dt&bh un com offiatl permettant de retrouver chaque corps sous 
une rubrique unique dans lea tables et dictionnaires 

Le Congrcs exprime le vceu que lea auteurs prenuent I’habitude 
de menlionner dans leurs mdmoires, entre parentheses, le nom 
officiel & cote du nom choisi par eux 

2 On decide de ne s'occuper, pour le moment, que de ce qui 
conceme lea composes de constitution connue, et de remettre a 
plus Lard la question des corps i constitution inconnue 

3 La desinence ane est adoptee pour tous les hydrocarbures 
satur^s de la sene grasse 

4 Les noma aciueli des quatre premiers hydrocarbures 
satures (mlt/iane, ethane, propane, butane) sont conserves p on 
emploiera les noms derives des nombres green pour ceux qui ont 

E Ius dc quatre atomes de carbone Ces noma deiigneront les 
ydrocarbures normaux 

5 Lea hydrocarbures i chaine arborescente Bont regardrfs 
comme derives dea hydrocarbures normaux, et on rapporte leur 
nom i la chaine normale la plus longue qu’on puisse eiablirdans 
leur formule 

6 Lc numLrotage des chalnea latt^rales partira de I'atome dfc 
carbone terminal le plus rapprocht* d’une chaine lalerale , dans 
le cas oil les chaines lalerales les plus voimnes des extrimilds 
aeraient placeea symetnquement, la plus simple d^cidera du 
ehoix 


7 Lorsqu’un residu se subslitue dans une chaine lalerale, on 
emploie mJtko-, etho-, etc , i la place de methyl-, tthyl-, prefixes 
reserves pour le cas oil la substitution se fait dans la chaine 
principale 

8 Dans les hydrocarbures ayant une sculc double haison , on 
remplaccra la terminaison ane de Thydrocarbure saturc 
correspond ant par la terminaison Ine (ea cthtne) , s'il y a deux 
doubles liaisons, on lerminera en dtfne (ex propaditne), s’il y en 
a Irois, en tnlne , etc Si cela est necessairc, la place de la 
double liaison est mdiqutJe par le numero du premier atome de 
carbone sur lequel s'appuie cette double liaison 

9 Les noms des hydrocarbures i triple liaison se termineront 
pareillement en 1 ne, dune et trtine (ex ethine pour ac^tyRne 
propine pour allylene, hexadune pour dipropargyle) 

10- Dans le cas ou ll y aurait simullan^ment des doubles et 
triples liaisons, on emploiera les desinences 4 nine t diinine , etc 

11 En ce qui concerne les hydrocarbures Baturas k chaine 
rerm£e, ils prendront lea noms des hydrocarbures laturls corre- 
spondants de la sene grassc pr^crfd( 5 s du pr^fixe cyclo (ex cyclo¬ 
hexane pour hexamckbylfcne) 

12 Les atomes de carbone d'une chaine lalerale seront design^a 
par le racme chiffre que I’atome de carbone auquel La chaine est 
attach£e Us porteront un indice qm indiquera leur rang dans 
la chaine lalerale en partant du point d'attache 

Dans le cai oil deux chatnes seraient attachces au me me atome 
de carbone, les indices de la plus simple d’entre ellea seront 
accentues 

Le mcme mode de numdrotnge est adopie pour les chaines 
laUralea des chatnes fermeeB 

13 Les hydrocarbures non saturcs seront namerotds comme 
les hydrocarbures satures correspond an Is Dans le cos d'ambiguRe 
ou d’absence de chaine lalerale, on placera le u° I au carbone 
terminal le plus rapprochc de la liaison d'ordre le plus rflevrf. 

14. Le numcrotage des hydrocarbures est conserve pour tous 
leurs produits de substitution, 

15, On nommera les aJcools et les phenols du nom del'hydro- 
carbure dent ils d^nvent, termini par le suffice ol (ex pentanol, 
pentdnol, etc ) 

16 Quand on a affaire & des alcools ou & des phenols poly- 
atomioues, on intercalera, entre le nom de Thydrocarbure fonda- 
mentai et le auffxe ol, une des part icu lei at, tn , tltra, etc , 
mlvant l’ordre de la polyatomicit& (ex. propane-trlol poor 
glycerine), 

17, Le nom de mercaptan est a ban don ne, et cette (onction 
sera ddsjgnde par le suffJe thiol (ex Ethane-thiol) 
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lB, Dans left acides de la, s£ne graaae, le carboxyle sera 
coniidlrc comme faiaant partie inLcgrante du squelette de 
carbone 

19 Le doid de tous lea acides mcmobasiqaes de la scrie grasse 
est tir^ de celui de l’hydrocarbure correspondant suivi du buffixe 
Qiquc 

Oq dcsignera lea acidea polybasiques par les terminaibons 
dtoiqui r, tnoique , titroique , etc 

20 Les residua monovalenta dea acides seront dinomm^s eu 
transformant en oyit la lerminaiion oiquc de l'acide 

21 Dans les acides munobasiques \ chalne normale saturceou 
symctnque, le carbone du »arbo\yle pone le n° 1 

22 I cs acides dans lesquels un ou plusieurs atomes de soufre 
remplacent autant d'atomes d'oxygcne du carboxyle seront 
designer comme suit le soufre aimplement lie h un atomc de 
carbone sera designe par le suffixe thtol, si la liaison esi double, 
on eraploiern le suffixe thwn Kxemplcs 

CH b CO SH Acide ethane thiolique 
Cll 3 CS OH Acide <!thane-thiomque 
CH fl CS SH Acide ethane thionthiolique 

23 Le Congres donne son adhesion a la proposition 
auWante sans ^lnettrc de vote dtfimtif h ce sujet 

Les ethers oxydes tcront designer par les norns des hydro- 
carburea qui les composent, relics par le terme -oxy- (ex penLane 
oxy-elhane pour oxyde d'eihyle et d’amyle) 

24, Les anhydrides d’ucides conserveront leur mode acLucl de 
designation d’aprtj. le nom de leurs acides (cx anhydride 
ethanolque) 

25 (12 bis) Dam le cas de deux chaines laterales attachtes 
au m6me atome de carbone, 1’ordre dans lequel ces chainea 
seront cnoncees corresponds \ leur ordre de complication 

26 Une discussion plus approfondie sur la nomenclature des 
composes i functions complexes esl ajoumce, et I'etude de cclle 
question est renvoyee i la Commission Internationale, pour qu'clle 
prepare sur ce point un projet qui sera pre^enlc h un procham 
Congres , la Commission cherchera i\ concilicr les exigences de la 
nomenclature parlee avec cede d’une lerminologie applicable aux 
dictionnaires 

27 On conservera lea conventions habituelles pour lea scls ou 
dthera composes 

28 Lea lactones seront designees par le mot ohde , indiquant 
que e'est un anhydride interne d’alcool et d'acide La position 
de la fonclion alcoolique, par rapport au carboxyle de l'acide 
ftlcool d'oii derive la lactone, pourra ctre exprimee par les 
lettrea grecques a, y t 3, i cole du nuincrotage habituel des 
chaines latcrales 

O-CO 

ch 3 —<!;h—CII j—CH, 

I 4 pentanolide ou I 4 y pentanolide 

29 Les acides lactoniques denvant d’acides bibaaiques seront 
nomm^B comme lea lactones dont lls dement, en ajouLant le 
suffixe <nq*f l caracterLSticiue des acides 

30 La discussion t.ur les chaines fermces eat ajourn^e jusqu'au 
moment ou la publication des idees de M Armstrong, sur ce 
sujet, aura per mis h la Commission Internationale de les comparer 
avec lea propositions de M Bouveault 

31 Dans la sene aromatlque et tous les corps renfermant une 
chalne fermCe, toutes les chaines laterales seront consid^rees 
comme dea subsiituanls 

, 3 3 Aldehydes Seront designees par le suffixe al (methanol, 
ethanal) 

Aldehydes sulfur^es suffixe thuil 

33 Acetones suffixe one (CH t CO CII^CH,, butanone 2) 

Diacctones, triacitones suffixes diom x tnone. 

Acetones gulfur^es suffixe thione 

34 - Qumones Le suffixe quinont sera coiuerve pour les corps 
homologuei de la quinouc ordinaire 

Les corps ayant pluileurs foia le chainon CO CO seront des 
diquin ones ou tnqumonei 

, 35 - Ammouiaquei compos^ea pu de chingement (ex 
ethylamme, etheDe-diamine) 

Lei corps ou le group© bivalent —NH— ferine une chalne 
fonn^e de ndicaux potitds seront appele* imlnts (ex. ^ihfcne- 
lmine) 

Phosphines, aniuts, stibines, snlfinefi la nomencUture en 
uftage eat coniervde 

3 » Hydroxy la mine : ce nom est coifterve 
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37 Oximes seront dcsignci en smvant les rfegles actuelle- 
ment admises, les corps isomtrosls seront nomm^s comme 
oximes 

(Ex CH(NOll) CIL CHjCIIj I Butanoxime 
CH 8 ClIo-CtNOH) CII 3 2 Butanoxime ) 

38 Amides ce nom $>era conserve (ex Ethanamide 

NH r CO CHj.ClIq CO NIT, llutane-diamlde 
COOH CO CIIj CH, CO NII 3 Acidebutanamidolque) 
Imides seront conserveei • 

Amidoximes ce nom sera conserve 


(Fx CIIj C(NOII) NH a Ethanamidoxime ) 

Uree le mot genenque utJe sen, conaervi.', on 1’emploiera 
comme suffixe piour les derives akoylei de I'uree, tandis que les 
derives par substitution acide aeiont des urhdcs 

Les corps derivant de deux molecules d'uree seront designes 

f iar les suffixes diurt t c l dturhdt Les urcides acides prendront 
e nom <\'acides urkques On rejettera les desinences uratniqut 
et urique 

39 Amklines ce suffixe sera conserve 


(Lx Cll 3 C NH NH a Elhanamidine) 

Fourles derive-*, le nom sera dedoublc, et l'on fera preceder 
du nom du gtoupe substituant, bo it amino, soit amidine, suivant 
le c'is 


(Ex Cll 3 C(NC u H n ) NH, Lthanammocthyhmidine 
CIIj C(NH) NliL a H n l'lhanethylamino imidine ) 

Guanidines le iwot generique guanidine est conserve, mais 
differenLes guanidines seront nomm^es comme derives substitues 
de la diamidocarbo-imidine 

40 Betaines suffixe tame 

(Ev N(CHj) 3 — O Ethnnoyltnmtlhylta/ne ) 

cJlj -CO 

41 Nitriles la question est IiismtC cn suspens pour la sene 
grasse Pour la sene aromatlque, on adopte le pr^fixe eyano 
(comme nom de subshtuanl) 

42 Carbylamines la nomenclature actuelle est conservee 

43 Sulfones ce nom est conserve 

(Lx CyHj; S0 2 C 0 H 5 Benzene-sulfone benzene ) 

Sulfures cfh les dcsignera en intercalant thio entre les norns 
des deux composes salur^s (decision provisoire) 

(Ex C 0 llfl S C a lI D Benzcne-thio-benzene ) 

Disulfures seront designes de merne par dUhto 

44- Eihers isocyaniques suffixe caibonimide Ex Ethyl- 
carbonimide designera le cyanate d'ethyle de Wurlz , on dirade 
meme ethylthiocarbommide pour le derive' aulfurd correspoudant 

Cyanatea cc nom esl conserve aux vraia ethers qui, par 
saponification, donnent de l’acide cyamque ou ses produitb 
directs d’hydratalion On remplacera le noin dc sulfocyanate 
par celui de ihnuvanatc 

45 Corps nitres rien \ changer a la nomenclature actnelle 

46 Corps azoiques les denominations azo et Jiazo seront 
conservees, mais le mode d’Luonciation de ces composes sera 
modify comme suit 

(Ex C fl Hfl N_ Cl Chlorure tic diazobenzene 
C fl lI B N r C a lI n Benzene-azo-benztne 
C fl H B Nj C a H| N a C B H 6 Benzene-azo benzene-azo 
benzene ) 


THE GEOLOGY OF BARBADOS 1 

T HE oceanic senes of Barbados forms a group of beds 
which is clearly marked off from the Scotland senes 
below, and the coral limestone above The oceanic 
deposits do not, however, appear everywhere as a con¬ 
tinuous band between the two other formations, because 
the elevation of the island from oceanic depths was ac^ 
companied by a considerable amount of faulting, and 
tracts of the oceanic deposits were dropped down between 
blocks of the Scotland senes Although this faulting 

1 “The Geology of Barhado*- Pan II The Oceanic Deposit*. 11 By 
A J Juke* Browne and J B, Hvrlaoa. Abstract of piper printed in the 
Quarterly Journal of the Geological Soaeiy, May 1890 
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interferes with the continuity of the oceanic deposits, it 
is abundantly clear from numerous sections that they rest 
unronformably upon the Scotland series, and are as 
distinct in respect of age as they are in respect of litho¬ 
logical composition, and a greater contrast in all respects 
can hardly be imagined than these two formations 
present 

The oceanic senes is more than 300 feet thick, and is 
divisible into five portion^ which, however, blend into 
one another These are, in descending order— 

(1) Grey siliceous mudstones, consisting chiefly of fine 
volcanic dust, with a few fragments of siliceous organisms 

(2) Very fine-grained argillaceous earths, often red or 
pink, but someumes yellow or buff, these are analogous 
to modein oceanic " red clavs ” 

(3) Pulverulent chalky marls and earths, being consoli¬ 
dated foraminiferal oozes passing down into calcareo- 
siliceous earth with Radiolaria , proportion of carbonate 
of lime, 80 to 44 per cent 

(41 Siliceous Radiolanan earth, consisting mainly of 
Radiolaria, with sponge spicules and Diatoms, and a small 
amount of fine calcareous matter 

(5) Calcareo-ailiceous earths, with 25 to 4 ° P er ccnt 
of carbonate of lime passing down into purer chalky 
earth, with 60 to 80 per cent , which is in some places 
converted into limestone by the infiltration of calcite 

There is a considerable variation in the amount of 
chalky matter even on what appears to be the same 
honzon, and within short distances The whole senes is 
more calcareous in the northern than in the southern 
part of the island 

Interstratified lajers of volcanic sand and dust occur 
at several horizons, some of them being light grey 
pumiceous and felspathic sand, and others a mixture of 
such material with Radiolanan earth stained brown by 
what seems to be petroleum 

With respect to organic remains, the calcareous earths 
have yielded Foratniniftra in abundance, a preliminary 
examination of six samples by the late Dr II B Brady 
resulting in the discovery of 81 species 1 he siliceous 
earths have furnished the specimen of LyvicJunut tragus 
recently described by Mr J W Gregory, and they abound 
in Radiolaria, as is very well known Certain marls and 
limestones on Eissex Hill prove to consist mainly of 
Globigerwa 

The bearing of these fossils is discussed with regard to 
<1) the age, (2) the conditions of deptFi, at which the 
deposits were formed The age is Pliocene, or Pleisto¬ 
cene, while stratigraphical considerations make it most 
probable that they are of Pliocene date 

The depth of water indicated by the Foramimfera is 
from 500 to 1000 fathoms, according to Dr Brady The 
Cystec/unus 19 considered by Mr Gregory as strong 
evidence for a depth of over 1000 fathoms, and is quite 
consistent with a depth of over 2000 , while the Radio¬ 
laria are, in Prof Haeckel’s opinion, most nearly allied to 
those which occur in the deepest parts of modern oceans, 
2 e about 3000 fathoms 

The coloured clays are remarkable for the almost com¬ 
plete absence of carbonate of lime , they correspond in 
all essential points to those modern argillaceous oozes 
r which occur at from 3500 to 3000 fathoms, and have little 
or no carbonate of lime. % 

The available evidence points to the conclusion that 
the depth of water varied from 1000 to 2500 fathoms, 
and there may have been two epochs at which it was over 
2000 fathoms. 

Radiol Aiifcn deposits have for some years been known 
to exist in Trinidad, and the authors, having obtained 
samples, are able to announce that these closely resemble 
the Barbadian earths in general aspect, in chemical 
composition, and in microscopical structure Similar 
earths also appear to exist in Hayti. 

Finally, they dircuss the changes in physical geography 
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which are indicated by the existence of these deposits, 
dnd their probable equivalent in part of the white lime¬ 
stone of Jamaica , and they infer that the whole Central 
American and Caribbean region was deeply submerged 
during the Pliocene period, and that during this time 
there was open and free communication between the 
Atlantic and Pacific Oceans The separation of the two 
oceans, and the deflection of the Gulf Stream, were 
changes accomplished by the upheaval of which evidence 
was adduced in a former paper, and this upheaval is a 
comparatively recent event 

The minute structure of the rocks is described in 
reports presented by Mr W Hill and Miss C A. Raisin , 
the former showing that the Barbados chalk is similar in 
all essential points to the Chalk of England 


EDUARD VON RE GEL 

HE learned and genial Director of Lhe St Petersburg 
Botanic Garden, Dr Eduard von Regel, died 
on April 27, in his seventy-seventh year He was 
the son of a Gotha parson, and developed a taste for 
gardening while slill quite young During the hours 
that might have been given to play he was usually en¬ 
gaged at his favourite pursuit in his father’s garden 
After the usual course of education, he spent several 
years in various botanic gardens, and about 1842 he was 
appointed 11 Obergariner '* in Lhc Botanic Garden at 
Zurich Here, in conjunction with Dr O, Heer, the 
celebrated paleontologist, one of whose daughters he 
subsequently married, he at once founded a Swiss journal 
for agriculture and horticulture, and was exceedingly 
active in promoting horticulture, both in writing and 
practically In 1852 he founded the now well-known and 
still flourishing GarUnffora t which, however, he ceased 
to edit after 1885 lie soon gained fame, and when the 
important post of Scientific Director of the St Peters¬ 
burg Botanic Garden became vacant in 1855, it was 
offered to and accepLcd by Regel. and held by him to 
the last There he found a wide field for his energy and 
abilities but although he accomplished much meri¬ 
torious botanical work, Russia is far more indebted to 
him for the improvements he effected in horticulture 
generally than for his botany At the time when he first 
went to St Petersburg, gardening was at a very low 
ebb, and the vast strides that have since been made in 
this industry are very largely due to his untiring efforts 
He wrote treatises, introduced superior varieties of fruits, 
vegetables, and flowers, and succeeded in gaining the 
influence and support of exalted persons for his projects 
both botanical and horticultural It was mainly through 
his exertions, we believe, that the first flower-show was 
held in St Petersburg Ihis was in 1858, and now 
such a thing is no uncommon event He was aJso in¬ 
strumental in getting botanists attached to the Russian 
exploring expeditions in Central and Eastern Asia, 
whereby the gardens and herbaria, not only of Russia, 
but of Europe, have been greatly enriched, and botanical 
science advanced Regel himself elaborated many of 
the dried collections thus obtained, besides describing 
a large number of plants cultivated in the garden from 
seeds or bulbs sent thither by various travellers One of 
the best of his numerous writings is a monograph of the 
genus Allium — 11 Alhorum adhuc cognitorum MOno- 
graphia,”—the number of species described exceeding 
250, including a large number previously undesenbed, the 
fruits of the explorations in Asia He was also joint 
author of an enumeration of the plants collected in 
Siberia by Se^nenoff, Radde, Stubendorff, and others. 
Although gradually declining in health during the last 
year or so, he continued to discharge the duties of his 
office, and although not so active with his pen as 
formerly, he contributed some descriptions of new plants 
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to the Gartenflora aa recently as February of the present 
ear Dr Regel was the recipient of many honours 111 
is adopted country, and he was elected a foreign mem¬ 
ber of the Linnean Society of London in 1S90 This is 
the second of her few prominent botanists that Russi 1 
has lost within a year 


NOTES 

The annual meeting of the Iron and SLecl InsiiLuli will be 
held at the Institution of Civil Engineer^, 25 Great George 
Street, London, on Thursday and Friday, May 26 and 27, 
commencing each day at 10 30 a m Sir Frederick \hel, f R S , 
the President, will deliver an address on Thursday, AI ay 2b 
The following papers will be read and discussed on the same 
day, as Tar as time permits (1) On experiments with basic 
steel, by W II While, F U S , Director of Naval Cun 
struction and Assistant Controller of the Navy , (2) on the 
production of pure iron in the basic furnace, by t nloncl II S 
Dyer, 1 Iswick Works, Newcastle on-Tyne , (3) on experiments 
on the elimination of sulphur from iron, by l 1 J Hall, 
and A Wingham, I undon, (4) on platinum pyrometers, 

by II L Callcnd&r, London On Friday, May 27, the 
following papers will he read and discussed —(5) On the manu¬ 
facture and application of chilled cast iron (Gruson’1 system), by 
L keimers, Technical Director of the Gmson Works, Madge- 
burg , (6) on valves for open hearth furnaces, by J W Wades, 
Calderhank, near Glasgow , (7) on the calorific efficiency of ihe 
puddling furnace, by Major Cubillo, T rubia Arsenal, Spain , (8) 
on a practical slide rule for use in the calculation of blast furnace 
charges, by A Wingham, I ondon , (9) notes on fuel, and 
its efficiency in metailurgic operations, by J) II Thwaite, 
Liverpool 

TlIL annual meeting of the Society of German Men of 
Science and Physicians will he held at Nurnbcrg from SepLenibei 
12 to 18 At the same lime and place there will be a meeting of 
the German Mathematical Association In connection w nil Lhcse 
meetings there will be a mathematical exhibition, including 
models, drawings, apparatus, and instruments used in teaching 
and in research in pure and applied mathematic^ The project 
has the support of the Bavarian Government, and those who 
are organising ihe exhibition have secured the co-operation of 
various competent men of science, and of the mathematical depart¬ 
ments of some colleges, besides that of prominent publishers and 
well known technical institutions Space will be granted free of 
charge to exhibitors 

Prof Elisha Gray, Chairman of the Committee on the 
Electrical Congress to be held in connection with the Chicago 
Exhibition, is about to visit all the important electrical centres 
in the Old World, He will attend meetings of the different 
electrical organisations, and hopes to strengthen the interest of 
European electricians in the Exhibition 

We learn from lienee that Mr Timothy Hopkins has made 
provision for Lhe endowment and maintenance of the seaside 
laboratory at Pacific Grove recently established under the 
auspices of the Leland Stanford Junior University The Hopkins 
Laboratory will be under the general direction of Profa 
Gilbert, Jenkins, and Campbell It will be open during the 
summer vacation, and its facilities will be at the disposal of 
parsons wishing to carry on original investigations in biology, as 
well as of students and teachers Microscopes, microtomes, and 
other Instruments necessary for Investigations wiTl be taken from 
the laboratories of the University, 

The great surgeon Richet has been succeeded 111 the Pans 
Academy of Sciences by Dr Guyon ft 
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1 he distinguished mycologist, M Roumeguere, of Toulouse, 
died on February 20 at the age of sixty-thiee He had been 
for fourteen ycari sole editor of the quarterly AV.'/a. Afyco/o^Kjiu, 
and was the author of a number of inycningical works, the best- 
known being " Cryptogame dluslrce, Champignons d'Europe,” 
with 1700 illustrations 

An interesting course of lectures is being delivered in con¬ 
nection with the Palestine Lxpjoiation Fund They are 
being given in the lecture room of the Royal Medical Society 
On Tuesday, Canon lristram lectured on lhe natural hiHtory 
of Palestine The following are Lhe remaining lectures of the 
course May 31, twenty-seven years' work, by Mr Walter 
licsant ;• June 7, the Ilittites up to date, by Di W Wright, 
func 21, the story of a “ Tell,” by Mr W M 1 linden Petrie, 
June 28, the modern traveller in Palestine, by Canon Dalton 

Fhf members of the Geologists’ Association will make antxcur- 
sion to Down on June iS 11 lie directors will be Mr \V E Darwul 
and Mr W Whitakei, l 1 RS Having airived at Urpinglon, 
Lhe party \vil 1 wilk up the valley to Green Street Green, where 
sheila aud bonss have been found in the gravel that forms the 
bottom of the diy upper part of the valley of the Cray The 
walk will be conlinued ihiough High 1 1 ms Park to Down (3I 
miles from Lhe station) From Down a shorl stroll eastward 
gives a good view of - fine chalk valley An opportunity will 
be taken for examining thL el ly wiLh-flints which caps the 
chalk over the higher grounds The formation of this clay will 
be discussed, with a notice of Darwin's remarks thereon, and 
with reference to other like deposits The general geology of 
the district will also be described, and the marked features 
caused by the cliyey covering ovei the chalk, by the hne escarp 
ment of the lower I ondon TertiauC'., and by the I ondon Clay 
hills beyond By permission of Mrs Darwin, Lhe house and 
grounds rendered classic as the residence of Charles Darwin 
(Down House) will be shown to members, and Mr De B 
Grawshay will exhibit specimen', of Lhe flint implements that 
have lately heeft found over the high grounds of the neighbour¬ 
hood Messrs Allen will exhibit olhers The return journey 
will be made uli > 3 s the Tertiary escarpment at Holwood Park, 
and then down the dip slope of the Ulackheath Beds, over I Inyes 
Common to Hayes (a walk of four miles) 

On Saturday afternoon, May 28, Prof II Marshall Ward will 
begin aL the Royal Institution a course of three lectures on some 
modern discoveries in agricultural and foresl botany 

Orchii>-i 0 \ Eks find much to admire in the latest of Mr 
William Bull’s exhibitions \n enthusiastic writer in the 
limes describes Mr Bull’s orchid house as " at presen 1 a dream 
of beauty " 

Early 011 Tuesday morning some parts of We^L Cornwall 
were visited by an earthquake The limes says that in the 
village of Manaecan, in lhe Lizard district, the :»hock was sc 
sevtre that the villagers almost without exception were awakened 
from their sleep by the shaking ol their beds and the rattling of 
arLicles in their rooms Their houses, too, distinctly shook, and 
111 one case a person who was awakened from his Bleep saw the 
door of his bedroom thrown wide open At Redruth, some 12 
or 15 miles distant, the shock was also felt At first it was 
thought there had been an explosion somewhere in the neigh¬ 
bourhood 

During the past week a complete change of weather 
conditions has taken place over the British Iiles The anti¬ 
cyclone which had lam over the country with such persistency for 
several weeks showed signs of giving way un ihe 12th, and during 
the two following days a large but shallow depression spread over 
the kingdom from west and norih west, while the wind shifted 
to south-westward with unsettled and showery weather The 
lemperature, though cooler, was somewhat high hr 'he lime of 
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year, the maxima varying from nearly 6 o D over Scotland to 65° 
and 70“ over England and Ireland Solar halos were observed 
on several days, and thunder was reported from the North Fore¬ 
land on the 13th Subsequently the westerly winds increased in 
force f especially in Ireland, and the sea became rough on our 
exposed western coasts Some decrease of temperature also 
occurred, the maximum readings after Sunday only reaching 
about 6o° in a few places ^The conditions have been favour¬ 
able to rain, but the fall has been slight, except in the north 
and west, and there is still a large deficiency in nearly all parts 
of the United Kingdom 

The Royal Meteorological Society has published a third 
edition of 11 Hints to Meteorological Observers " (42 pag'es large 
octavo) It Is pointed out in the preface that meteorological ob¬ 
servations, to be of scientific value, must be made on a uniform 
plan, otherwise the results will not be mutually comparable 
The directions given are clear and concise, and Lhe various 
instruments, both desirable or necessary, for a station of the 
second order, at which observation* are taken at lent twice 
daily, are plainly illustrated The work also comprises several 
tables which are essential to the proper reduction of the obser¬ 
vations recorded No one can doubt that, notwithstanding the 
regulations laid down by several Conferences, there is still want 
of uniformity, not only when comparing obse vations of one 
country with another, but even among the observers of our own 
country Take, for instance, the observation of rainfall, tem¬ 
perature, sunshine, cloud, and fog It would be easy to show 
that the methods employed by various observers differ consider¬ 
ably, especially as to what constitutes a rainy day and how snow 
H measured, while the estimation of fog is very uncertain 
Sunshine values by various kinds of instruments are hardly 
comparable inter se § and the accurate observation of clouds, 
whether of height, motion, amount, or description, is un¬ 
doubtedly difficult, nnd presents a stumbling block to many 
observers. Therefore, wc cannot but welcome the exertions of 
the Meteorological Society to obtain uniformity f The work m 
question will be found very useful for the purpose, and might 
perhaps be rendered more so, in future, by Lhe addition of the 
most approved pictures of clouds, and fuller information as to 
the importance of their careful observation 

The Report of the Department of Marine (Ottawa) for 
the fiscal year ended June 1891, contains a report upon the 
Meteorological Service of Canada for the period extending from 
October I, 1890, to October 31, 1891 This Service it. divided 
into two branches (1) the collection and utilization of obser¬ 
vations taken simultaneously for the purposes of weather pre¬ 
diction, and (2) the reduction or observations taken by 
volunteer observers and others for climatological purges 
The publication of the results obtained from the second division 
hu been continued annually, since the establishment of the 
Service in 1872 , but it is now proposed to deal with the 
accumulated observations, and to publish them in a serviceable 
and readable form This will be the first authoritative Govern¬ 
ment publication on the climate of Canada, and it will be 
useful for immigration purposes, and for showing the suitability 
1 of the climate, in various localities, for raising agricultural 
crops It 11 expected that the work will require three years 
to complete Among the stations in connection with the 
Canadian Service is one at Bermuda, towards the maintenance 
of which an annual contribution Is paid to the Government of 
that island, and cable messages are received daily In the 
interests of the shipping on the Atlantic coast The Cable 
Company transmit the messages at half the ordinary rates 
Many severe storms have occurred in Canada since the lost 
report, and In each instance warnings were issued from 
Toronto , of these 807 per cent. are stated to have been veri¬ 
fied Warnings of approaching snowstorms were also issued to 
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railways, and H is proposed to extend this service to Manitoba, 
and as far west as Qu'Appelle 

An excellent paper on "The Art of Internal Illumination of 
Buildings by Electricity," was read by Mr W H Preece, 
F R S , in the rooms of the Royal Institute of British Archi¬ 
tects on Monday evening In the course of his remarks Mr. 
Preece noted that the electric light was not always absolutely 
safe Security was to be obtained only by good design, perfect 
materials, first-class workmanship, and rigid inspection Im¬ 
pel feet materials erected by cheap Contractors had led to many 
disasters On the oLher hand, it was stated that no fire had 
occurred in buildings fitted up under Lhe rules and regulations, 
and inspected by the officers, of the insurance companies in this 
country In Mr Preece’s opinion, everything ought as much as 
possihle to be kept in view, and the conductors ought not Lo be 
hidden under wainscots or floors or above ceilings The glow 
lamp excited by three watts per candle was at present Lhe 
most perfect source of domestic light, and when the patent ex¬ 
pired—in a year or two—would be obtainable at about one third 
of the present price 

Mr W B L Hamilton, writing in the American journal 
Electricity on " Electricity in the UniLed States Navy,” says 
the latest use of the electric motor in taking the place of human 
energy in the manipulation of the death-dealing Gatling gun 
has been found to work with great success The Crocker- 
Wheclcr Motor Company, at the request of the United States 
Navy Bureau of Ordnance, constructed a special type of motor, 
which is attached to the breech of the gun Hitherto the 
services of two men have been necessary in the working of these 
guns—the gunner, whose duty is to train the gun and drop the 
shot, and another man to operate the crank which sets in 
motion the mechanism which causes the balls to hail down upon 
the enemy The adaptation of the Crocker-Whecler motor not 
only does away with the services of the latter, but enables the 
gunner to train and operate the gun at will by touching an 
electric button So completely is the Gatling gun under the 
control of the gunner, that he is enabled to fire either a single 
shot, or to fire them at the rate of 1200 per minute 

Science of April 29 prints the following account of a fire¬ 
ball, by C C Baylcy —“A telephone wire was supported on 
cedar posts 20 feet high and 20 rods apart During August, 
1889, we had a thunderstorm, during which there was a sharp 
and heavy crash Several of Lhe poles were found to have been 
struck, and portions to have been taken out through their entire 
length One of these portions, of the size of a medium rail, 
was thrown into an adjoining field some rods from the pole 
Portions from the others were smaller and more or leas shattered. 
Near the southernmost pole struck, a family were in a house 
with doors and windows open, and a luminous ball seemed to 
leap from the wire, pass through the open door and a window, 
and punue its course some rods through the open space behind 
the boose A boy in the room grasped his thumb and cned out, 
'I'm struck,’ and Mr Hewett felt a sensation of numbness in 
his left arm for some time A girl seized her shawl and rushed 
out of the house to chase the ball She reported that she pur¬ 
sued it some dutance, while It bounded lightly along, until it 
seemed to be dissipated in the air without an explosion The 
size of the ball was about that of Lhe two fists, and its velocity 
about that of a ball thrown by the hand " 

WE learn, from a Florentine source (La Nation*, May 3), 
that in the spring of the year 1890, Mrs Zelia Nuttall, of the 
Peabody Museum of American Archaeology and Ethnology, 
Cambridge, Maas —whose interesting memoir on “ Ancient 
Mexican Shields" was recently noticed in these columns—recog¬ 
nized the great Importance of an anonymous Spanish-Mexican 
MS preserved in the National Central Library of Florence. 
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Thu MS hai never been published It is entitled "Lihro de 
It vida que los Yndios antignamente hazian, y supersticiones y 
malos nlos que tenian y guardavan M (MSS Ma%l , Class III , 
Pol II, Cod. 3), It treats of the costumes and religious ntea 
of the ancient Aztecs, and is full of coloured designs which Mrii 
Nuttall has had reproduced in facsimile by photographic htho 
graphy It is her intention to publish this MS , at her own cost, 
accompanied by a preface, an English translation of the text, and 
illustrative notes. It will be dedicated to the approaching 
Congress of Americanists, which will be held in bpain this 
autumn to celebrate the fofirth centenary of the discovery of 
America. An edition of 200 copies will be issued, and held on 
sale at the Peabody Museum of American Arch ecology 

An interesting paper on the uses and applications of aluminium 
was read by Mr G L. Addenhrooke before the Society of Arts 
on May II, and is printed in the current number of Lhe Society's 
Journal Referring to the applicability of aluminium to 
opera and field glosses, he said there was an example on the 
table of a gloss made in 1864, which had ever since been in 
constant use In 1870 the wheel of a carnage passed over it, 
but it was afLerwards straightened out and made usable It has 
made two voyages across the Atlantic, two across the Pacific, 
and has had other shorter experiences of lhe sea air, besides 
lying on one occasion for some Lime in salt-water Mr Adden- 
brooke has kept strips of aluminium for two or three weeks in 
salt water, and has noted very liLtle effect 

Towards the end of last year — from November 21 to 
December 5—the members of Lhe Victoria Field Naturalists’ 
Club made an excursion to the Australian chains of hills called 
the Grampians The excursion seems to have been remarkably 
pleasant, but the scientific results did not quite come up to 
the expectation According to an account given in the Club’s 
Journal, the botanists were far and away the most successful 
A really good collection of plants of the district was obtained 
In bird life there was little observable that is not so elsewhere 
nearer Melbourne , neither was there any great variety of snakes 
or lizards, and to the collectors of these, as also to the entomo¬ 
logist, the excursion was especially disappointing From the 
well-known extensive variety of flowering shrubs in Lhe Cram 
plans, t coupled with the fact that several are peculiar to the 
district, it was fully expected that at least a few clearly repre¬ 
sentative Lepidoptera or Coleoptera would be secured, but not 
a specimen of either family was seen that is not common in and 
around Melbourne 

Mr, E II Parker, the British Consul at Kiungchow, in 
Hainan, a large island ofT the southern coast of China, mentions 
a curious phenomenon in connection with the tides of that port 
The tidei inside the inner harbour, he says, require several years 
of careful observation before they can be tabulated It appears 
certain, however, that there are always two tidal waves a day, 
though one is so much more considerable than the other that 
the effect u often practically that of one single tide in the 
twenty-four hours The easterly and westerly currents through 
the straits are not necessarily connected with the rise and fall of 
the water, either there or in port The phenomenon of M slack 
water ” (merit eau) li also observable every ten days or so at 
Haiphong, and lb probably owing to much the same causes as at 
Hoihow At Tounne In Tonquln, too, it Is popularly thought 
that there is usually but one tide within the twenty four hours 
Thu tide u felt away up to the citadel of Quangnam, In the 
Gulf of Tonquio the Incoming tidal wave flows from the south, 
a fact which perhaps accounts for the singular circumstance that 
the westerly current In the Hainan Straits always sets for six 
teen hours One at Least of ther tidal waves from the east which 
pau Hoihow cannot get through the straits to Tonquio so soon 
u that portion of the same ware which takes a circuitous coarse 
by way of Annam. » 
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The Pacific Coast fisheries of the United States appear to 
be in a most flourishing condition According to a recent census 
bulletin, they employed 13,850 persons in various capacities in 
the lust federal census year , 6,498,239 dollars were Invested In 
them, and the products were valued at 6,387,803 dollars The 
canning of salmon is Lhe most important fishery industry m the 
Pacific Mates. 

SlSAl grass, according to a Mexican authority quoted in the 
new number of Lhe Board of F rode Journal , is likely to prove a 
very important source of wealth for Mexico It grows m Long, 
narrow blades, often to the length of four or five feet, and these, 
when dry, curl up from side to Mde, forming a flexible string, 
sLrongei than any cotton cord of the same size ever manufac 
lured It is in great demand among florists and among 
manufacturers of various kinds of grass goods , and it is said to 
be capable of being applied to many new uses Ropes, cords, 
lines of any description and any size may be manufactured of it, 
and a ship’s cable of sisal grass is one of the possibilities of lhe 
future ^ is almost impervious to Lhe action of salt water, anil 
is not readily ^decayed or disintegrated by moisture and heat 
It takes its name from the port of Sisal, In Yucatan, through 
which it was formerly exported 

A paper on modern aerial navigation was read by Cnptam J 
D Fullerton, R E , before the Rojal United Service Institution 
on Friday last His object was to show that the science of 
aeronautics was based upon simple rules and common sense, and 
not upon wild and vague theories opposed to all principles of 
nature lie divided aerial navigation into two distinct branches 
(1) ballooning, or navigation by means of machines lighter than 
air, and (2) aeration, or navigation by means of machines 
heavier Lhan the air Proceeding to discuss the hrst branch, 
the lecturer sketched the history of attempts at propelling 
balloons Describing the requirements of a proposed war balloon, 
he said ihcic were (l) that iL should be able to carry three or 
four passengers, a supply of explosive shells, and a machine gun 
or two , (2) that it should bo able to travel at the rate of about 
30 miles an hour on a still day, which would ennble it to keep 
up with almost any warship afloat In regard to aeration, 
Captain Fullerton said the chief characteristics of this system 
were that a large supporting surface, either in the form of wings 
or in that of an aeroplane, was used to carry the weight , that 
the lifting or supporting power of Lhis surface was dependent 
upon its velocity and the angle of inclination which it made with 
lhe horizon f and that the horizontal resistance to moLion de¬ 
pended upon tbe velocity and angle of inclination in the same 
manner The great difficulty both in ballooning and aeration 
was to get a sufficiently light motor 

The first number of anew journal, called Lhe Canal Journal^ 
has been issued Ils aim will be >f to assist the cause of canaU 
and luland navigation generally " It promises to be of con 
siderable value and interest to the class of readers for whom it is 
especially intended 

The German publisher, Friedrich Brandstetter, announces 
that he will issue in the course ol the present year a second and 
improved edition of Dr J J Egli'a “ Nomina Geographica.” 
The number of explained names has been much more than 
doubled. 

F U RTHER details concerning the nature and chemical behaviour 
of acetyl fluoride, CH,COF, the new substance whose prepara¬ 
tion and physical properties were described in our note of last 
week (p. 40), are contributed by M Meslans to the current 
number of Lhe Complcs rendus It may be remembered that 
this interesting substance was shown to be liquid at tem¬ 
peratures below 19 9 5, and gaseous at temperatures superior to 
this, its temperature of ebullition, both the liquid and the 
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gas being colourless, and endowed with an odour somewhat 
reminding one of that of carbonyl chloride In contact with 
water, acetyl fluoride is found to react eventually in a manner 
similar to its well-known analogue, acetyl chloride, forming 
hydrofluoric and acetic acids 

CH a COF + HjO = CH a COOIf + III' 

But there is a considerable difference in the degree of energy 
with which the decomposition occurs, for while the behaviour 
of acetyl chloride is almost violent, acetyl fluoride only reacts 
with great slowness When a small quantity of the fluonde if 
dropped into water the two liquids do not mix, and the globule of 
Jluonde only disappears after long standing Strong solutions of 
potash or soda, however, decompose it rapidly, with formation of 
fluoride and acetate of the alkali 1 he action of caustic lime 
upon acetyl fluoride is mtere^ing , the gas is rapidly absorbed 
by it, and calcium fluonde and acetic anhjdnde formed 
2 CH 1 COF + (_aO CaFj + (CH a C 0 ),O 
Ammonia gas reacts w r ith considerable energy with the liquid, 
producing a white crystalline mass, consulting of anfmonium 
fluonde and acetamide, ClI-j CONHj The laltsr muy readily 
be isolated in good crystals by extraction with ether and sub 
sequent evaporation The gaseous fluonde reacts with ammonia 
in the proportion indicated by equation— 

CII^COF I 2NII CHj CONH I NIT,F , 
that is, two \olumes of ammonia react with one volume of 
acetyl fluonde gas Aniline likewise acts w lih energy upon 
the liquid, forming hydrofluoric acid and acetanilide, 
C fl H 3 NH CH, CO 1 he action of Absolute alcohol is pecu¬ 
liar , it dissolves the liquid fluoride in all proportions, but after 
an interval of a few houis, interaction occurs with production of 
hydrofluoric acid and acetic ether The latter may readily be 
separated by Lhe addition of water 

CIIjCOF [ CJI.OH CH n COOCJI, + III 
Acetyl fluoride is much more stable in presence of alkaline 
acetates than its chlorine analogue Even aflijr four hours 
heating in a sealed tube to loo with sodium acetate, only a 
small proportion of sodium fluoride and acetic anhydride were 
formed Still more stable Is acetyl fluoride towards sodium 
amalgam, there being no appieciable reduction Lo aldehyde or 
alcohol Metallic sodium is likewise without action upon 
liquid acetyl fluonde, but when heated to redness in the gaseous 
fluonde, the meLal decomposes it with incandescence, sodium 
fluonde being formed and carbon deposited, together with a few 
drops of a liquid whose characters have not yet been oscer 
tamed From these reactions it is evident that acetyl fluonde 
is a substance of a much more stable character than its analogue, 
acetyl chloride 

The additions to the Zoological Society's Gardens during 
Lhc past week include an Egyptian Ichneumon {Herpeste\ 
ichneumon) from North Africa, presented by Dr J Anderson , 
a Ring tailed Coati {Na\ua i ufa), a Kinkajou (Cet coleptes cattdi- 
volvulus ], a Blue bearded Jay ( CyatuuoraA tyanopogon) from 
Brazil, presented by Mr J E Wolfe, C M Z S , two Laughing 
Kingfishers {Daulo gigantea), from Australia, presented by Mrs, 
H M Stanley, two Grey Hypocolmsea ( Hypocohus ampe 
linns <J 9 ) from Scinde, presented by Mr W D Gumming , 
two Ravens {Conus corax ), British, presented by Mr Gregory 
Haines; a Crowned Horned Lizard {Phrynosoma coronatum) from 
California, presented by Mr R Thom Annan , a Common Fox 
{Cams v*lp*s), British, three Falm Squirrels (Saurus palmarum) 
from India, a Brown-throated Conure {Conurus <rrupnosus) 
from South America, deposited, a Grey-headed Porphyrio 
{Porphyria polio*, tphalus) from Persia, purchased ; a Persian 
Gazelle (GatsUa su&gutttrcs* 6 ), a Vulpine Phalanger ( Phalan * 
psta vulpma 9 ), bom in the Gardens 
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Iatiiudi Observations at Waikik.1 —The Hawaiian 
Gazette for March 8 contains an account hy Mr Preston, of the 
U S Coast Survey, of the latitude observations which are being 
made at Waikiki on the island of Oahu, Hawaii In it we 
read — 11 The motion of the pole is, of coune, extremely small, 
and the effect is that here in Honolulu we are about 50 feet 
nenrer the equator now lhan we were some months ago *lhi* 
change does not, however, go on indefinitely, but the motion 
is suLh that the pole returns at the end of a year to nearly its 
original position Besides this annual movement, there seems to 
be reason to believe that there is a secular change extending over 
a period of at least sixty years " Bui no definite conclusions can be 
arrived at until the observations made at Honolulu are discussed, 
in connection with those made on this side of the earth Tn 
order to test the theory that changes of latitude are produced by 
the movements of large masses of molten matter in the interior 
of the earth, the force of gravity is measured on every night 
that latitude observations are made As this is done with the 
idea of delecting variations, the relative and not absolute in 
tensity is all that is required fhe arrangement employed is 
such that if from any rause the acceleration due to graviLy 
should be increased by only one five-hundredth of an inch, it 
could hr easily measured The observations will lie completed 
in lhe fall of the year, but the final results cannot be known 
hefure the latter part of 1893 

Motion in the Lini* of Sk.ht —Astronomy and Astro 
Phy*'c* t No 104, contains a very important contribution by 
Mr W W Campbell, on the reduction of spectroscopic ob¬ 
servations in the line of sight The paper contains an explana¬ 
tion of the construction and use of the tables, the limit of 
precision adopted being one hundredth of a mile per second 
The firsL table gives the velocities of the star coi responding to a 
known displacement of one tenth metre in the various parts oF 
the spectrum, horn which the velocity corresponding to any 
observed displacement can be directly obtained The formula 

v — V\Ax 

gives this velocity corresponding lo any measured ax, V, being 
taken directly from the tables 

Table Tf gives the earth’s orbital velocity, V r( , and the devia¬ 
tion, 1, when the sun’s longitude is O These values are 
obtained from the formul e— 

tan > = ' s ‘"(0-n) 

I + e cos( O ~ n ) 

and V, = a 2 ^[i + e cos (O — w)] sec r, 

v 1 -1 - 1 

and when found are substituted in the equation— 

— - V fl sin (X - O + *)cos 0 

By tabulating V, nnd t as functions of O, their values can be 
very easily found, and v a consequently reduced from the last- 
mentioned equation 

The value of the lunar correction has been taken into account 
here, omitting any errors due lo elhpticity of the orbit and its 
inclination to the ecliptic. Its value is obtained from the for 
mula— 

vj — — o 29 sin t cos 0 cos <p, 

the latitude used being that of Mount Hamilton, but corre¬ 
sponding corrections for any other latitudes can be found from 

these by multiplying them by COS -^- l where n the new latt- 
coi <p 

tude required 

The Late Partial Eclipse of the Moon —Fine weather 
was generally prevalent during the partial eclipse of the moon 
on May II, affording many observers a good opportunity for 
noting any new features connected with such an occurrence 
Considering that the eclipse was only a partial one, it may be 
rather difficult to decide whether it should be classed in the 
category of “bright" or “dark” eclipses Undoubtedly it 
was not a very dark one, for during the greatest immersion Lhe 
whole surface of Lhe moon could be distinctly seen, especially 
with the help oF a telescope, with which craters could be picked 
out On the hypothesis that “dark" and “bright" eclipses 
are brought about owing to Lhe different states of the solar 
atmosphere, the present one should have been at any rate more 
Inclined lo be “bright*'than “dark," for as wa are approach- 
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ing a spot maximum the sun’s atmosphere is becoming more 
and more disturbed At the time of greatest obscuration the 
blood-red tinge, caused by the absorption of our atmosphere, 
became very apparent, but this gradually wore off as the brighter 
part of the moon made its appearance 

From a series of photographs of the eclipsed moon taken ni 
intervals of about a quarter of an hour, the penumbra in some 
of them was very distinct, especially in those taken near 1 he 
time of greatest obscuration, the exposures then being compara 
tively long At mid eclipse an attempt was made to obtain a 
photograph of the whole disk of the moon, as it appeared so 
distinct and clear on the ground glass, but even an utposure of 
12s , using extra rapid dry plates aiul a 30-inch reflector, was not 
sufficient to bring it out, although the extent of the L right 
crescent and penumbra was very much increased 

Dfxt iNAi ions of Stars for Rfduction of Variaiions 
IN Latultde —No 263 of the Asti ottomtral Journal contains 
the declinations of thirty-six stars, which have been obtained 
with the prime vertical transit of Lhe United Stales Naval 
Observatory The observations were made for the delermina 
tion of the constant of aberration, and consequently at lhe periods 
of maxima aberration effects, but their present publication, a_s 
Frof S J Brown slates, is owing to the “many requests for , 
the observed declinations of these stars for use in discussing 
probable secular and periodical changes in latitude ” I he 
stars in this list nre comprised in the ?nne 36" 37'—38“ 40' 
The communication contains a brief account of the methods of 
reduction employed, together with a reference to tin. instrumental 
adjustments 

The same number of the Journal contains also some results 
of the observations of a Lyric, made during the years 1862-07 
with the same instrument ns mentioned above The discussion j 
of these observations was first made when I uler’s value of 306 
days for the periodical variation of the latitude was m vogUL, 
but Prof S Newcomb, in the present case, has taken Mr 
Chandler’s new value, and gives, briefly, the following results — 

Mean declination of a Lyrce for 1865 o, j 

assuming the latitude of the centre of the 38 39’ 35" 56 


Observatory to be 38 53' 39" 25 J 

Correction to Struve’s constant of aberration 4 o ' 006 

Hence, constant of aberration 2u' 451 

Parallax of a Lyrre b o" 24 

Coefficient of sun’s azimuth in declination I o" 507 

Coefficient of sin N j- = 4- o ' 086 

Coefficient of cosine N c — - o" 0S7 


the value of N being assumed zero at 1864 50, increasing 
308° annually 

The expression which he gives for the variation of the 
latitude of Washington is 

Bp = o" 122 cos 308* (t - 1864 94), 

the distance between the poles, or the 5erm-amplitude of the 
variation of the latitude, being o" 122 

Comet 1892 Denmng (March iS) — Fhc following 
dements and ephemens are given for ihis comet in the 
Astronomische Nachnchten , No 3089, computed from three 
observations made at the Hamburg Observatory — 

T = 1892 May 11 22042 Berlin M T 

» = 129 18 34 4 1 

fl = 253 25 41 6 | M Equator 1892 o 
« = 89 42 4 3 ) 

log q — O 294619, 


Ephemens jor 12 h Bethn M T 
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h m l 
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3 49 »7 

+ 5 3 13 5 




20 

5a 26 

5 i 57 7 




21 

55 32 

ji 41 8 

0 2947 

O 4423 

0 80 

22 

58 is 

Si 25 9 




a 3 

4 1 5 

51 10 0 


• 


M 

3 5 3 

SO 54 1 




a 5 

6 37 

50 38 2 

0 2948 

o’44 66 

0 79 

26 

9 19 

50 22 3 
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Comet 1892 Swift (Marc h 6) —The elements and ephemen- 
of this comet au. given in the Edinburgh Cuculai (No 26), 
from which we make the following extract — 


I By J 

H A 
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23 23 44 

+ 31 52 2 



20 

26 16 

32 22 2 



21 

28 47 

32 51 6 0 1522 

0 1035 

0 53 

22 

31 16 

33 20*4 



23 

33 44 

33 4 » 7 



24 

36 10 

34 16 5 



2 5 

J R 34 

14 41 7 0 162S 

0 1166 

0 47 

26 

40 56 

IS 104 




the brightness at lhe time of discovery is lakcn as unity 
The comLt 13 siluaud in lhe constellation of Pegasus, and on 
the 22nd will form very nearly an isosceles triangle with 6 Pegasi 
and a Andromed c, the comet then lying nearly midw ay bet ween 
t) IVgasi and it Andromed l 
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M Louis I<V/v, in his annual addrtss to the Hungarian 
Geographical Society it the commencement of Lhe currenL 
session, expressed surprise that scientific geography was so litLle 
appreciated in England “ Tt is - id to see," he said, “that, 
despite the efforts cm the oldest of Geographical Societies, the 
great Universities of Oxford and Cambridge have not jet 
established chairs of geography, ami that lectureships even have 
only been established with, difficulty ” 

In the Report of the Mississippi River Commission, the extent 
of the levees confining the river below C ape Girardeau (Missouri) 
is given as 1300 miles During the high water of 1891, the 
levees gave way in five places, and IIil total length of the 
breaches made in the cmbankmenL was about one mile By fai 
the most serious gnp was that at Ames Plantation, opposite 
New Orleans, which attained a width of 1665 feet, and a 
maximum discharge of nboui 91,000 cubic feel per second Ic 
overflowed 2000 square miles, one tenth being cultivated land 
The cause of this cievasse was a badly constructed nee flume, 
and as the grAt Nila crevasse of 1B90 had a similar origin, the 
Commission has resolved to discountenance the use of such 
flood gates in future All of the crevoiscg of 1S91 put together 
discharged less water than lhe Nila crevasse alone in the 
previous year, and it was only one out of about fifty breaks 
which occurred during the great floods 

A NEW map of Dahorncy, on the scale of I 500,000, has been 
prepared by M A L d’Alheca, and published as a supplement 
to the new journal. An Politique Colonial? All available data 
have been employed in Us preparation, much being of course 
derived from itineraries unchecked b) observation 

Captain Galiwly, Vice Consul fur the Oil Rivers 
Protectorate, has succeeded in tracing a channel navigable fur 
canoes through the deltaic swamps between Benin and Dagos, 
a distance of 160 miles 

fllK Pi acceding* of Lhe Rnyal Geographical Society for May 
contains a letter from Mr Gilbert 1 Carter, Governor of Lagos, 
describing a recent journey into the interior From Lhe summit 
of a hill near Ode Ondo ne obtained a magnificent view Lo the 
soulh east over a foreground of rocky forest clad hills, backed by 
a fine range of mountains about twenty miles away, which have 
not previously been reported T he height of the most con 
apicuous summiu is estimated to be from 5000 to 8000 feet 
above sea-level 


THE VARIATION OF TERRESTRIAL 
LATITUDES 

TN a letter addressed to M R Radas by M Antoine 
^ d’Abbadie, which appears in the March number of the 
BulUUn Asirortomtque, the writer gives an interesting his¬ 
torical account of the work that has been done with regard to 
this question As it contains also some suggestions for future 
work, the following rEnmi may be of service 
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The author states that M Pergola, the astronomer at Naples, 
may be looked upon as the one who first drew attention to this 
question. Of the earlier astronomen, Sir George Airy wai led 
to the conclusion that the latitude was subject to a slight varia¬ 
tion, and he published in 185a and 1S75 the greatest and least 
values for the co-latitude 38^ 31' 22" 16, and 38“ li' 21" 35 
respectively, obtained from observations of the pole Many 
other results were obtained by him, which caused him to assign 
reasons for the fluctuations, but he deemed it wiser to publish 
the results at a time when th^measurement by graduated circles 
was considered more concise, 

One of Lhe first causes to which these variations were attri 
bated was refraction, and it was with Lhe intention of settling 
this point that Airy undertook with his zenith telescope the 
measurements of the zenith distance of 7 Dracoms, as this star 
culminated near the zenith at Greenwich M Faye, towards 
lhe year 1846, found out the advantages of such an instrument 
as that used by Airy, and his installation was composed of three 
instruments, a zenith telescope, a mercury trough, and a nadir 
telescope, the last two of which provided a means of obtaining 
the true nadir point 

Poiro, an Italian officer, adopted several of these improve¬ 
ments in his instrument he added to his telescope*a trough 
with a glass bottom, the plane surface of which was placed in a 
horizontal position, and reflected feebly the image* of the central 
thread of the zenith telescope By filling the trough with water, 
another image of the same wire was obtained, which remained 
visible during the transit of Lhe star, and it was possible to take 
several measures of the distance between Lhe star and image 
The neat observer we find occupied in this research was 
Respighi, who, in the year 1872, published the nadir distances 
of several stars measured at Rome The stars he observed were 
those which culminated so near Lhe zenith that they could be 
seen in the telescope after reflection from mercury From 
a senes of seventy-seven observations, taken during five months 
of the year 1869, he observed the transits of two stars reflected 
at his nadir During this interval he found a difference of 2'07 
between the grealest and least of his results 

In the melhod of Horrebow, the divided arc on his instrument 
gave a Tough reading of the inclination of his telescope, while 
for greater precision he used the readings taken from a level 
fitted to the telescope 

M d’Abbadie here condemns the use ol levels altogether for 
really accurate work, and backs his opinion wilL facts which he 
hu obtained from personal experience He mentions that, as 
far back an 1837, he made a study of their accuracy, but the 
levels he used were not good ones Later, after having pur¬ 
chased some from the best-known makers in Paris, Munich, 
London, and Hamburg, he repeated his experiments in a cellar 
in an old chdrcav , and he found that Lhe results given were of a 
most unsatisfactory kind 

Admitting, then, that there was a variation in the latitude, it 
was not long before periods were established Peters, in the 
year 1845, from observations at Pulkova, derived one of 303 9 
days with a maximum on November 16, 184a Mr Nyren ex 
tended this to 305 6 days, with a maximum on December 13, 
1867, while Mr Downing, from ten yean of observations made at 
Greenwich, deduced a period of 306 odays, with a maximum on 
October 12, 1872 Leverner, and Hough at Albany, also found 
variations that were confirmed at Abbadia 

M d'Abbadie then refers to the variation of Lhe true azimuth, 
which, as he says, did not escape the notice of Airy In the 
year 1848 he estimated it u 4" or 5", while fifteen years later he 
extended it to 6* or 7", Of coune, if the pole suffers any 
displacement, such as an Increase in elevation, at its two 
elongations it will be displaced by the same amount, and the 
azimuths in these cases would be Increased The greatest dis¬ 
placement we have mentioned is 2"“07, but M d'Abbadie sayi 
41 that if, by hypothesis, the north pole of the earth be elevated 
bv 7" bv approaching the actual zenith, the true azimuth will be 
diminished by those 7" ioi«place situated at 6h ora of west 
longitude, and increasetfby the same quantity at 6h. ora of east 
longitude. 11 He then states how, if the pole was con tide red 
movable for places situated at opposite endi of a diameter of 
the earth, the values for thf variation should be the tame, but of 
opposite signs. To estiblnh coincidences of this kind, it is sug¬ 
gested that observers Id Asia and America should take their 
nadir readings at the same lime as they are taken at Abbadia 
—that is, In the morning 0 d evening at 6h. Pans mean time 
The results Chandler obtained from hli latitude observations 

NO 1177 , VOL. 46] 


indicated a minimum on September 1, 1884, and a maxi¬ 
mum on May I, 1885, with a difference of about o" 7 By 
taking the 6 o’clock p m P M T observations made at Abbadia, 
it was found that a maximum value was obtained on September 
I, 1884, and a minimum on May I, 1885, with a difference of 
o" 74. Contemporary observations made at Berlin and Hono¬ 
lulu tended also to the same conclusion , but in spite of them 
M, d’Abbadie does not think it prudent to suppose a fluctuation 
of the earth’s axis 

After referring to some sudden changes that this variation has 
undergone, he goes on to mention Darwin’s, Wolf's, and Pasch- 
witz’a instruments that were constricted for the measurement of 
very small displacements The last-named modified to a large 
extent Zollncr's horizontal balance, and added to it a mirror, 
obtaining in this way, by the employment of photography, a 
continuous series of curves 

Mr Nobile, in his memoir of 1883, related that, in 1820, 
Brioschi believed m the small changes in ihf terresLnal lati¬ 
tudes, and admitted two possible variations, one secular and 
anolher periodic lie slates, also, that Fergoln, m 1871, sup¬ 
ported this idea of Brioschi, and Peters, as well as Nyr^n and 
Gylden, confirmed this opinion Euler and Legendre are also 
said to have concluded from Lheory such a variation, giving it a 
period of ten months 

Another memoir by M Nobile, contains a discussion on the 
observations Lhat were made with the object of determining the 
latitude of the Observatory at Capo di Monte, near Naples, and 
from theae, together with some others, he deduced n tendency 
in the latitude to increase in the summer and decrease in the 
winter months 

It will be seen from the preceding summary that very little is 
definitely known as to Lhe causes of this variation From the 
observations just referred to, it seems that refraction would be 
the cause of such a variation, but as this is not borne out in other 
observations, new theories must be advanced M d'Abbadie, 
knowing the importance that n attached to lhe inquiries into the 
causes of these variations before concluding his letter adds a 
few suggestions relative to a means of settling some of these 
points, and the following is the plan which he proposes should 
fee adopted 

Three observers, A, B, and C, Bhould be provided each with 
a good zenith telescope , and the same two stars, which it 19 
proposed to use, should be observed by them B and C should 
be as near as possible on the same parallel of latitude, so as to 
have identical refracLioDS when measuring the declination on the 
meridian of the chosen stars To insure greater accuracy m 
these declinations, he suggests lhat these stars should be observed 
at their elongations with a geodetical circle, the refraction in 
azimuth being zero, save m a few rare cases of lateral refraction 
The three observers should “notify at once, in a continuous 
way, if possible, the varying movements of the nadir, and, in 
every case, these variations at the precise moment where A 
would observe on the meridian ” 

To further complete this plan, two other observers, at D and 
and E, might be added, the former situated at 6h. east, and Lhe 
latter at 6h west longitude, in the same relative positions as Fans 
is to CalcutLa and Chicago The position of t or D could be 
chosen in the austral hemisphere, in order to deteimine whether 
Lhe variation of the nadir agrees with that which should be 
observed simultaneously In the opposite hemisphere Still 
greater advantage would be gained it two other observers, situ¬ 
ated at opposite points of the earth, were chosen to observe 
these phenomena at the same instant By adopting this plan, 
a definite control would be had over the hypothesis that the 
fluctuation was due to the movement of the terrestrial axis, and 
if only this point could be settled, we should have advanced a 
considerable step in its solution 

We may mention here that quite recently Chandler has 
made the remarkable discovery lhat the earth's axis of rotation 
revolves round that of her maximum moment of inertia in a 
period of 427 days This, as Prof Newcomb says, seems at 
first to be quite contrary to the principles of dynamics, but, after 
having investigated the theory, he finds that it is in perfect 
harmony with the amount that the latitude varies, taking into 
account the elasticity of the earth itself and the mobility of Lbt 
ocean RadaVs Investigations were based on a 306-day period, J '* 
but he showed that Lhe observed discordances would have Lo be 
multiplied three tunei before they agreed with those obtained 
by theory. 
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MAGNETIC VARIATIONS' 

TN this paper the author refers to the ordinary variations of the 
^ magnetic elements as observed at Greenwich , the annual 
progressive change , the diurnal variation—large in summer, 
small in winter, and also larger when sun spots are numerous 
and smaller when sun spots are few , the irregular magnetic dis 
turbances and magnetic storms, and the accompanying earth 
currents , phenomena which are generally similar at other places 
He then invites attention more particularly to magnetic dis¬ 
turbances Those at Greenwich may, after a calm period, arise 
gradually or commence wil^ great suddenness When sudden, 
the movement is simultaneous in all elements The first indica 
Lion may he a sharp, premonitory, simultaneous movement, 
followed after a time by general disturbance, or the movement 
may at once usher m the disturbance These initial movements 
are not always great in magnitude, sometimes, indeed, small, but 
they have a very definite character, and frequently occur nearly 
instantaneously, as is shown in the character of the photographic 
traces 

It has been long known that magneiic disturbances occur at 
the same Lime over wide areas of the earth's surface, but the 
accidental comparison in pasl years of the Limes of commence¬ 
ment of one of two disturbances at Greenwich with the times at 
other places has led the author to suppose that ihe coincidence 
in lime is much closer than had been before supposed, and Lhc 
definite, and on occasions isolated, character of the initial 
movement induced him to undertake the collection and 
comparison of the limes of such movements for a number of days 
at observatories geographically widely separated 

The limes of such movements cannot he caught by eye 
observation without continuous watching of the magnets, so that 
the photographic register* have to be relied upon, which is 
better, excepting that the scale of time is necessarily contracted, 
but, though in individual measures there might be variations, 
it wan conceived that (supposing no &ysternalic error to exist) 
Ihe mean of a nunvbvr of comparisons should give a good result 
Seventeen days, occurring in the years 1882 to 1889, were 
^elected for comparison, the observatories being those of 
Toronto, Greenwich, Pawlowsk, Mauritius, Bombay, Batavia, 
Zi-ka wei, and Melbourne, and, for a lesi number of days, 
Cape Horn (as obtained from the Mission Scientifique du Cap 
Horn, 1882-83) It was desired to have times for Pola, bu it 
was found that photographic registers during great part of the 
period did not exist The variation in lime at each plaLe from 
the mean of times for all places is given for each day The 
mean deviation at the different places varies from + 24 minutes 
to - 2 9 minutes, the agreement between four of Lhe places-- 
Greenwich, Pawlowsk, Mauritius, and Bombay—being very 
much closer, the mean values of deviation for Greenwich, 
Pawlowsk, and Bombay differing, indeed, by only o I minute, 
equivalent to 6 seconds 

The question ariBes, Arc the differences real, or due (con 
aidenn^ ihe contracted time scale) to accidental error? If the 
magnetic impulse is really simultaneous over the whole earth, it 
is a striking physical fact, and if not entirely so, the circum- 
itance is no less interesting , but grester attention to accuracy 
of time scale, or a more extended scale, may be necessary before 
the point in question can be definitely settled 
A table is added, showing the chamcter of the magnetic 
movement at the several observatories, from which it appears 
that at any one place the movements on different days were 
in most cases similar, though different at different places, in¬ 
dicating on these occasions the occurrence usually of one 
jeneraf type of disturbance 

Reference Is made to the question of earth currents A com¬ 
parison for thirty one days, between 1B80 and 1891, of cases of 
mdden magnetic movement aod earth current at Greenwich, 
‘hows the earth current to precede the magnetic movement by 
5 14 minute, equivalent to 8 seconds The question of the rela- 
ion between magnetic movements and earth currents is discunsed 
The desirability of being able temporarily lo obtain, when 
Kcasion requires, a more extended time scale for all magnetical 
md meteorological phenomena Is pointed ouL 
The general result u that in the definite magnetic movements 

Abstract of paper "On the Simultaneity ofMaanelic Venations at different 
•“we* on occajiniu of Magnetic Dinurbance, and on the relation between 
Magnetic and Earth Current Phenomena, 1 ' by William Ellis, 7 R AS , 
wperintondant of Lhe Moaneiical and Meteorological Department, Royal 
Orsaowich Coromumcaied to the Royal Society, on May J, 
^1 ®y W H M Christie, F R. 9 , Aetronooft RoyaL 
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preceding disturbance Lhe magnets at any one place are simul¬ 
taneously affected , also that in places widely different m 
geographical position the Limes are simultaneous, or nearly so, 
a small constant differenLe existing at some places which may 
he real or may be accidental, but Lhe character of which it 
seems desirable to determine It is shown also that at- 
Greenwich definite magnetic movements are accompanied by 
earth current movements which are simultaneous, hut that 
neither magnetic irregularities nor ordinary magnetic variations 
seem to admit of explanation on Ihe supposition of being pro¬ 
duced by the direct acliou of earth currents 


SCIENTIFIC SERIALS 

• 

bnttnean Journal of S(.itnc£ % May—Radiation of atmo¬ 
spheric air, by C C Hutchins A stream of hot air was ar¬ 
ranged so that it could be made to pass in front of one of the 
faces of a thermopile at a distance of 3 cm , and cause a 
deflection of a galvanometer needle, or the air could be dis¬ 
charged high above the thermopile, leaving it unaffected except 
by radiation from a large Leslie cube containing water at the 
temperature of the laboratory, There was no sort of agreement 
between measures made on eight different days to determine 
the absolute radiating power of a column of air I centimetre 
thick at a temperature near 100° C , but in an ordinary room and 
under average conditions the value came out — o 000001133 + 
o 000000007 11 (/ - /'), where / - /' is the difference in tempera¬ 
ture between the ai and the cube Tyndall’s result, that the 
radiation increases with the amount of moisture in the air, was 
confirmed, but no exact law of connection between the two 
was found This is probably due lo the presence of accidental 
impurities in the mr employed The increase of radiation 
proves to he proportional to ihe increase of temperature There 
was a small increase of radiating power when sheets of air more 
than I centimetre thick were used , with sheets less than this 
thickness, no difference of radiation could be delected —Atmo¬ 
spheric radiation of heat and its importance in meteorology, 
by Cleveland Abbe In this interesting and exhaustive paper 
Prof Abbe brings together practically all Lhe conclusions that 
have been arrived at on atmospheric movements and their rela¬ 
tion to radiation from the air In his words, “ A comprehensive 
study of fluid motions shows thnt air and water alike may be 
forced to ascend without being warmer and lighter, or to descend 
without being colder and denser, than the surrounding fluid. 
T he currents and whirls behind any obstacle in streams of air 
or water arc almost wholly independent of differences of density, 
and arc caused by differences of pressure as modified by 
simple kinetic law^ These motions, winch the air is 
forced lo lake for purely kinetic reasons, are specinlly 
discussed in detail, but it is impossible lo enumerate, 
in an abstract, the many caj.es considered —Experiments upon 
the constitution of certain micas and chlorites, by F W Clarke 
and I A Schneider lhe minerals analyzed are waluewite, 
v of xanthophyllilc, clmochlore, leuchlenbergite, diallage, 
serpentine, and mica from Minsk, Ural —On the qualitative 
separation and detection of strontium and calcium by the action 
of amyl alcohol on the nitrates, by P E Browning -^The age 
and origin of the l afnyelte formation, by Eugene W Hilgard 
—On tne influence of swamp waters in the formation oT the 
phosphate nodules of South Carolina, by Dr Charles L Reese 
From Lhe experiments it appears probable that both carbonic 
acid and the humus substances in fresh water swamps play an 
important part both in the accumulation and the concentration 
of calcium phosphate, and thus in the formation of phosphate 
nodules, these being considered to be phoiphatised marls — 
Plaltnente, and iti occurrence near Mullars, Idaho, by William 
S Yealei , with crystallographic notes by Edward F Ayres — 
On the occurrence of Upper Silurian strata near Penobscot Bay, 
Maine, by William W Dodge and Charles E Beecher —Zinc- 
heAring spring waters from Missoufl^ by W F Hillerbrsnd. 
The chief constituent salt in the spring in qnestion is zinc sul¬ 
phate It forms about 56 per cent of the total dimolved solids 
—A meteorite from Central Pennsylvania, by Trof W G 
Owens A chemical analysis of thd meteorite gave Fe 91 36, 
Ni 7 $6, Co O 70, P o 09, S O 06, SI trace = 99 77 —° n tiw> 
meteoric irons, by G K Kunz and E Wefeschenk One of 
the masses examined came from Indian Valley Township, Floyd 
County, Virginia , the other from sierra de laTernera, Provinoe 
of Atacama, Chill —The molecular masses of dextrine and gmn 
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arabic as determined by their osmotic pressures, by C E Line- 
barger The molecular mass of gum arabic is fouad to be about 
2500, of dextrine 1134, and of colloid tungstic acid 1750 In 
each of these three cases the colloid molecule is seven times the 
simple molecule. 

American Journal of Mathematics, vol xiv , No 2 (Balti¬ 
more, Johns Hopkins Press, April 1892 )—The number before 
us opens with a paper entitled *' Some Theorems relating to 
Groups of Circles and Spheres/' by Prof W. WooEey Johnson 
(pp 97-114) The title at dftce calls to mind Mr Lachlan’s 
memoir “On Systems of Circles and Spheres ” (Phil Trans, 
vol 177) The author thus puts the connection between the 
papers "(1) If there be 5 circles or 6 spheres in each group, 
the product or determinant of powers is equal to zero , and (2) 
iT there be 4 circles or spheres in each group, the power determi¬ 
nant is the product of two determinants each of which depends 
upon one of the groups ” Mr Lachlan's results are derived 
principally from the first of the above theorems, whereas it is 
Prof Johnson's object 11 to point out some other results deriv¬ 
able from the second theorem, and particularly to evaluate the 
power determinants for groups of smaller numbers of circles and 
spheres ” The two memoirs are an interesting application of 
a " Theorem in the Geometry of Position " (the multiplication 
of two determinants) due Lo Cayley ( Camb Afith Joum , 
vol il , 1841) —The next paper, by C H Chapman, is an 
“ Application of Quaternions to Projective Geometry ” (pp 115- 
40) —Then follows an adaptation of G W Hill’s method 
( American Journal of Mathematics, vol 1) “so as to include 
that class of inequalities which depends also on the ratio of the 
solar and lunar distances, and, in particular, the principal part 
of the parallactic inequality,” by E W Drown The title of 
the paper is 11 On the part of the Parallactic Inequalities in the 
Moon's Motion, which 1* a Function of the Mean Motions of the 
Sun and Moon" (pp 141-60)—The two remaining papers 
were read before the New York Mathematical Society, viz. 
"On the Curves which are self reciprocal in a Linear Nul- 
system, and their Configurations in Space,” by C P Slein- 
melz (pp 161 86) , and "A Classification of Logarithmic 
Systems," by Irving Slrmgham (pp 187 94)—This last is an 
attempt to use the logarithmic spiral, defined as a geometrical 
locus, as the means for defining the logarithm and demonstrating 
its properties 

Bulletin of the New York Alalhc malic al Society, vol 1 
Nos 6, 7 (New York March, April, 1892) —The first of 
these numbers opens with a discussion of the mechanical 
axioms, or laws of motion, as presented by Newton The 
author. Prof W Woolscy Johnson, examines at some length 
(pp 129-39) the views put forward in Thomson and Tait, 

" Natural Philosophy w , Tail, 11 Mechanics " (" Encyc Pnt ”) , 
and Williamson and Tarleton, "Dynamics" 1 he article is a 
careful piece of reasoning, founded upon the principle that 11 it is 
desirable lo include among the axnms of mechanics the smallest 
basis of postulated principles upon which it is possible to con¬ 
struct the science by rigid mathematical reasoning " Then 
follow short notices of an 8 figure logarithm table, published 
" par ordre du Mituslre de la Guerre, Paris, 1891/' and of “ An 
Introduchon to Spherical and Practical Astronomy, by Dascom 
Greene (Boston, 1891) " The usual "Notes" and list of new 
publications close this number and also No 7 This last-named 
number opens with a review of 11 The Laws of Motion, an Ele¬ 
mentary 1 realise on Dynamics, by W H Lavcrty ” The writer’s 
object in this, and similar articles that are to follow, Is "by 
reviewing somewhat at length a few of the better recent works on 
elementary mechanics to 1 nx the ideas 1 and arrive at some con¬ 
clusions, at least, as to what Is the best modern usage m treating 
the subject n (pp 145-50) The next contribution, by Dr C 
Hi Chapman, entitled " Weierstrass and Dedekind on General 
Complex Numbers” (pp 150-56), is one of those that makes 
this Bulletin so interesting and valuable to the student The 
last article u a translation (pp 156-68) by Prof Zlwet of an 
fbge by M. Duhem on " Emile Malhieu His Life and Works " 

Memoir* the St Petersburg Society of Naturalists , vol 
xiL (Section of BoLany) —Besides the proceedings, the volume 
contains the first Dart of an excellent monograph, by M 
Agg^enko, on (he non of Crimea, being a description of the 
botanic*! geography of the peninsula. The orography and 
hydrography of Crimea, aqd its various soils, are shortly de¬ 
scribed, aa alio its el unite, The periodical phenomena of 
blooming and fnlli-bearing are next dealt with, The follow- 
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mg chapter is devoted to Lhe analysis of previous exploration, 
and the remainder of the work is given to the description of the 
character of vegetation in the Steppes of Crimea, on the northern 
Blope of the highland*, the flat summits of the Yaila highlands, 
and especially the southern slope The influence of man and of 
the fauna on vegeLation is briefly treated, and a new species, 
Alyssum rot undatum, as well as a new variety of Orchids 
{Opkrys atamjera l Hudson, var taurua ) are described and 
figured on phtes A very interesting geo-botanical map of 
Crimea is given — A paper on the pigments of Fungi, by A 
Nadson, must be rather considered as a preliminary communi¬ 
cation, containing many valuable data on the pink, yellow, red, 
and orange pigments of some fifteerT species —On the crystals 
in the leaves of the Anonacr<c and Violanca, by Prof Borodin 

Vol xxii (Section of Zoology and Physiology) —Ornithologi¬ 
cal observations in the middle course of the Amu dana in the 
Tcharjut-k el if region, by A Vaschenko A list of 161 species 
of birds and their distribution in various regions (cultivated, 
mixed, deserts, and mountains) is given, each of the regions 
being described separately ns to its most characteristic birds — 
On the hybrids between Butydes flava and Butydes campcs- 
tris, by N Zaroudnoi — On the embryonal development of 
Phyllodromia {Blat(a) Gennanua , by N Kholodkovsky, being 
a very elaborate and valuable contribution to comparative 
embryology It is the fruit of a four years’ laborious research, 
and is accompanied by five large well-drawn plates 

Bulletin de V 4 cad t { mie de> Sciences de St PJtersbourg, 
Nouvellc Sine, t 11 , No 3 -The ephemens and the approxi¬ 
mate elements of the comet of Fncke for the year 1S91, by 
O Dncklund (in German) The ephemens is calculated from 
July 2 to November I, 1891, after having taken into 
account the perturbing influences of Venus, the Earth, 
Mars, and Jupiter in 1884-88, and Jupiter alone from March 
7, 1888, to May 31, 1891 —Additions to the Flora of the 
Caucasus 1 Two new varieties of Khamnus , by N Kuznet- 
soff (in German, with two platci) —On the radiants of the 
Andromedides, by Th. Bredikhme (in French), with a plate 
The meteoric current of November 27, 1872, and 1885 is 
studied, the former on the ground of the observations of the 
lirera Observatory at Milan The positions of the radiants are 
given on a map, upon which the orbit of the comet of Biela 
(for 1859) is also traced The positions of the radiants being 
taken into account, the aulhor compares the probahle elements 
of the meteoric current with the orbit of the Hiela comet 
Taking further into account the meteoric currents observed 
on December 7 and 8 in 1798, 1S30, 1838, and 1848, the 
'liithor concludes that those currents must have belonged to the 
orbit of the same comet before the severe perturbations it 
suffered through the influence of Jupiter in 1794. -Obser¬ 
vations of 51 double stars, followed by a research into sys¬ 
tematic errors, by F Renz, of Pulkova (in German) lhe 
observations and the catalogue based upon them are given — 
On some old and new catalogues of stars, by J Seyboth (in 
German) Before the printing of Romberg's catalogue a 
comparison of its data with those of previous catalogues was 
felt 10 be necessary A senes of comparative measurements 
has been undertaken for that purpose, and their results are given 
in the introduction to Romberg’s catalogue further com¬ 
parison ls now made with the catalogues of Struve, Argelander, 
Pulkova (3542 stars), Becker, and Gould, and reduction tables 
are given —A new Bacterium, Nevskia ramosa , by A Faminlzin 
(in German), with a plate. This strange organism, bo widely 
different from all known Bacteria, but not unlike to MetchnikofFa 
Past curia ramosa, consists of a jelly-like ramified growth, the 
Bacteria cells appearing upon the ends of the branches. It 
forms colonies similar to those formed by some Alga and 
Infusoria ( Urococcus, Gomphonema , Eputylis) —On the libration 
of HyperiOD, by H. Struve (in French) The last years’ obser¬ 
vations of thu satellite of Saturn, which have been mode with the 
aid of the great Pulkova refractor, having disclosed considerable 
discrepancies from the ephemendea calculated by Mr Marth, 
the Pulkova astronomer tried to explain them—and succeeded to 
a great extern—bv a libration which has a short period of 641 
days, and an amplitude of 9 0 in the average longitude —Revision 
of the Hymen op lerei of the Zoological Museum of the Academy, 
by A Scmcnoff 1 Genus CUptes (In Latin) The following new 
species ore described 1 Cleptes flammifer, obsoletus , Buys semis, 
and Mocsaru, ii. Genus Aha (new species) A . symballoph- 
thalma. —New Gent lance from Asia, by N Kuzneitoff The 
following new species,fome of which had already been recog 
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nized as new by Maximowicz, are described. Gintvxna \fa\i- 
moWUzi t Ieucomeltznn, purpuratii % siphonantha t Pri t rh J jI q 
mcr&ta t and G A'/irao, var bt evident They are from 
Central Asia, North China, and Mongolia —-Report of the 
International Meteorological and Polar Conferences, and the In¬ 
ternational Committee of Weights and Measures, by H Wild 
No 4 Remarks on Mr Kock s work, "Comicorum \tticorum 
fragmcnla ” (m German) 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 5 —“ Transmission of Sunlight 
through the Earth’s Atmosphere Part II Scatteung at 
Different Altitudes " By Captain W de W Abney, t B , 
D C I , F R S 

In this paper the results of observations made by exposing 
platmotype papei are recorded, and it is shown that the tot il 
intensity of light as thus registered is the same as if observa¬ 
tions had been made on a ray of X 4240 alone The observa¬ 
tions were made at altitudes varying from sea level to 12,000 
feet in different countries, at different limes of the year, and 
during four to five years The instrument in which the ex 
posures were made is described, as also the method of deriving 
the intensity of light from the developed prints The results of 
these observations agree closely with those obtained by the 
measures of the spectrum which was described in Part I of this 

subject The value of k in the formula (1) I' - 1"** 1 

(fiocn which can be calculated the loss of intensity of a ray of 
any particular wave length) was found to be o 00146 at sca- 
level It was also found that i apparently varied as h \ h being 
the barometric pressure A table is attached, showing the 
value of the transmitted light in the formula (2) I' = Ici 1, where 
a Is a conslanl*ted x the air thickness in terms of the vertical 
thickness, u. being the formula I' = I*~^ r , from which (1) and 
(2) are both shown to be derived 
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Linnean Society, April 21 —Prof. Stewart, President, in the 
chair —An example of an Australian bird {Gymndrhtna) l which 
had Lately been snot near Tor Abbey, Devonshire, after being 
observed all the winter, and which had doubtless escaped from 
confinement, was exhibited on behalf of Mr W Else, Curator of 
thr Torquay Museum —On behalf of Mr Charles Head, of 
Scarborough, two specimens of the Whiskered Bat (Vtspertiho 
rnvstacinus ) taken in that neighbourhood were exhibited —Mr 
W B Hemsley, F R S , read a paper entitled “ Observations on 
a Botanical Collection made by Mr A, E Pratt in Western 
China, with descriptions of some new Chinese plants from 
various collections ’* Mr Pratt travelled in 1889-90 in Western 
China, close on the borders of Eastern Tibet, and though chiefly 
in search of zoological specimens, he fortunately secured the 
services of a native who had been trained to dry plants by Dr 
Henry, the result being that he was enabled to bring home a 
▼cry Interesting botanical collection The plants were obtained 
chiefly at elevations of 9000 to 13,500 feet, in the neighbour¬ 
hood of Tat-Bien-Iu, a frontier town situated in about 30° N lat 
and loa° 15'E long , and although Mr Hemsley reported that 
he had not finished working out the collection, he estimated that 
it contained about 500 species, of which perhaps 150 species were 
new to science The paper was criticized by Mr C B. Clarke, 
who remarked that tno mountain ranges of Western China 
seemed to abound In showy herbaceous njints, rivalling in this 
re*pect the richest districts of the Himalayan region, of which, 
in fact, It is a continuation —Mr H. M Bernard then gave an 
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abstract of a paper on the relation of the Acandee to the 
Arachnida, 111 which he argued that the former were fixed 
larval forms of the lalter , though he found a difficulty in 
dealing with the segmentation, this being bo profoundly modi' 
fied and in some cases lost The paper was criticized by Mr 
A D Michael, Mr Hrceze, and Prof G B Howes, all of 
whom, while testifying to the ingenuity of Mr, Bernard's 
reasoning, considered that there was hardly as yet sufficient 
evidence to justify the acceptance of his conclusions. 

May 5 —Prof Stewart, President, in the chair —On behalf 
of Mr. Holt, Prof G H Holies inhibited and made re¬ 
marks on a very interesting collection of the metamorphosing 
larva.* of flat fish —Mr Curl is showed a photograph of sec 
lions of the Silver and Douglas firs, illustrating the relative 
rale of growth in trees of the same age growing id the same 
soil aad under similar conditions in all respects, the diameter 
of the one (4 Dow* lam) being nearly double that of the other 
— Mr George Murray exhibited spirit specimens of tsco- 
iharnmon intnratum, an organism described as a Mphoncous 
Alga, but ascertained to be identical with an animal—namely, 
Z oobotryon pdluadum , Ehrenbcrg He also exhibited two 
specimens of a palm {Ihrinav J/orrtMt t WnghL), peculiar to 
Anguilla in the Leeward Islands, and made some remarks as to 
ihc resists of the recent cryptugamic collections made by Mr, 
W R Elliolt for the West India Committee —Mr Holmes ex¬ 
hibited and made jume observations on an abnormal develop¬ 
ment of the calyx in a primrose —Ihc President exhibited and 
explained a collection of Lepidoptera containing several ex 
amples of mimicry beLueen protected forms —On behalf of Dr 
J Muller, Mr Th.jelton Dyer communicated a paper entitled 
“ Lichenes Lpiphylli Spruceani '—Mr \V V Kirby gave an 
abstract of a paper on the family SaturnuLc , with descriptions of 
new species in the British Museum —In the absence of the 
author, Mr W Percy Sladen read a paper by the Rev Hildenc 
Friend, entitled “Observations on British Earthworms "—The 
President announced that the anniversary meeting of the Society 
would be held on May 24, at 3 p m 

Royal Microscopical Society, Apnl 20—I he President, 
Dr R Braithwaite, in the chair —Mr A W BeDnett called 
attention to some slides received from Prof D P Penhallow, 
of Montreal, who sent them to illustrate an improved method 
of labelling Instead of writing upon the usual paper label, he 
writes directly upon the glass, and covers ihe writing afterwards 
with a thin coating of Canada balsam, which makes it permanent 
—Prof F Jefffe) Bell said that, the Council having concluded 
the negotiations with their landlords, the rooms of the Society 
would now be open for the use of the Fellows every Wednesday 
evening from 6 to 10 p.m , from November till June This 
order would take effect at once —Mr: F Chapman's paper 
onLhe Foraraimfera of the Gault of Folkestone waa read — 
burgeon P W Basseit- Smith’s paper on the deep 3ca 
deposits ol the Eastern Archipelago was read by Prof Bell 
II M S Penguin, to which Surgeon Bassett Smith was 
attached, made n passnge during the latter part of 1891 from 
Port Darwin, North-west Australia, through the Arafora, Banda, 
Celebes, Sulu, and China seas to Hong Kong A continuous 
and close line of soundings was taken through the whole 
passage, the deepest water being 28S0 fathoms in tne Banda Sea 
In almost every instance specimens of the bottom were obtained 
They consisted mostly of “ green muds,” with a few “blue” 
and “ brown muds ” in the deeper parts 1 he definition of 
“green mud” is a very wide one , broadly it may be divided 
into that In which calcaieous organisms, chiefly Globigenna, pre¬ 
dominate, and that in which the tests or Radiolarlans have taken 
their place, this latter condition was almost always present in 
“brown muds” The inorganic materials were either fine 
quartz sand in the deeper and more distant positions, or, as the 
coast was approached, argillaceous matter togerher with sponge 
spicules ana small shells In places the material was typically 
volcanic, as m the upper part of the Banda Sea, among the 
Moluccas, and on the coast of Luzon Only two specimens of 
pure Globigenna ooze were obtained, both bcinp in the Molucca 
passage, one in 18S5 fathoms and the other in- 197 fathoms 
It would seem that in the deeper parts of the sms the bottoms 
consist of Radiolanan muds, and the shallower parts of Globi 
gerina muds, the line being roughly drawn at 1500 fathom*; 

In almost every caae over 2 ooo fathoms the siliceous organisms 
were undoubtedly most abundant —A note wu read from Dr E 
Gilt ay on the use of the camera lucida in drawing Bacteria, 
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id which he recommended Lhe illumination of the drawing by a 
powerful lamp, and the testing of the drawing by a slight change 
in the position of the papeT, 10 as to compare ude by aide the 
drawing made and the camera lucida outline Dr Giltay 
stated ne had succeeded id drawing objects magnified 2500 
times. Mr A D Michael thought tne method of comparison 
would be likely to produce distortion —Prof Bell said a note 
bad been received from Mr J C Wnght on some rotifen 
which he had found attached to a newt The accompanying 
drawings did not render it sufficiently clear that what he had 
found were really rotifers, and he suggested they were Vorlicellie 
—A note from Mr W M Osmond was abo read, descriptive 
of a new cheap photomicrographs stand Dr W H Dallinger 
thought that tnough it might be useful for low-power work, he 
doubted if it would be of value for high or even moderate 
powers He should be afraid that there would be too much 
vibration Mr C L Curties said he should be sorry to use it 
for anything beyond a half-inch objective 

Geological Society, April 27 —J'rof J W Judd, F R S , 
Vice-President, in the chair—The Chairman announced that 
the Organizing Committee of the International Geological 
Congress have arranged to convene the sixth meeting of the 
Congress at Zurich, about the commencement of September 
1894. Any communications should for the present be addressed 
to Prof E Renevier, University, Lausanne —Prof W C 
Williamson, FRS , exhibited the following sprinmens slab 
of Carboniferous Limestone from Holland, illustrating the 
passage of a foramimferal ooze into crystalline calcite; 
Astaopectcn Orton, Forbes, from the Kellaways rock, near 
Pickering, Yorkshire, and made the following remarks —The 
specimen before me la a slab of Carboniferous Limestone from 
tne Bolland district of West Yorkshire In its centre is a 
magnificent section of a large Nautilus—beautiful as a fossil, 
but still more important because of what it teaches Its large 
terminal chamber is Riled with foramimferal ooze, the com¬ 
ponent objects of which are almost as perfect as when the 
organiBms were living The surrounding limestone is chiefly in 
an amorphous state , but it contains innumerable Evidences that 
It also consists of foramimferal ooze, largely reduced to the 
amorphous state by the agency of carbonic acid, now known to 
be «o abundant in the depths of the ocean The action of this 
acid upon the minute calcareous shells necessarily converted the 
water into a solution of carbonate of lime In this state it 
percolated by osmosis through the shell of the Nautilus, 
penetrating its closed chambers, which it gradually Riled with 
calcareous spar The specimen is thua an epilome, within its 
limited area, of what has taken place on a gLgantic scale in the 
deep sea. We have here first the organic mass, next its 
Conversion into amorphous limestone, and lastly the production 
of the crystalline state of the same, so frequently seen Riling (he 
interiors of fossils The second object is the original type- 
specimen of Forbes's Asttrobccten Orton , from a sandstone bed 
of the Kellaways rock in tne neighbourhood of Pickering, in 
Yorkshire. This starfish had lived upon and became buried in 
a sandy matrix which contained no lime, When the rock was 
split open, the space originally occupied by the starfish was 
hollow , the Hand contained no soluble material, like that which 
filled the chambers of the Nautilus Bat in the lowesL beds of 
the Coralline Oolite at Filey Bngg, on the Yorkshire coast, we 
long ago found another speclei gif starfish closely allied to the 
Pickering species. This was embedded In calcareous stone, 
which had once in all probability been foramimferaJ ooze, fnd 
the processes which filled the chambers of the Nautilus also 
filled the cavity left by the decay of the starfish with crystalline 
carbonate of lime, These specimens, studied collectively, 
illustrate two of the most important and common of the 
processes by which the mineralization of fossil remains has been 
effected.—The following communications were read —Notes on 
the geology of the Northern Etbai or Eastern Desert of Egypt, 
with an account of the emerald mines, by Ernest A Floyer. 
The principal feature In the district 11 a long ndge of igneous 
upthrust ninning north north went and south-south-east, in 
wnlch porphyry rues into lofty peaks, whilst the lower parts are 
formed of granites and sedimentary rocks, To the west of the 
watershed, aefflinemary rocks occur dipping slightly to the west 
The following succession of rocks In descending order Is given by 
the author 1 limestone, sandstone, clay, 11 cataract" rock (cor- 
rupoodl|urto the Stock-grand of Walther), and compact hard 
granite. ^Tbe sedimentary rocks are frequently metamorphosed, 
and lhe aathor states tnat every stage of metamorpnlstn is 
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shown, from sandstone to compact green granite The blue 
clay shows various kinds of metamorphlBm, and forma the 
pUtachio-breccia containing topazes, and the mica-schist, roica- 
Blate, and talcoie blue clay of the mass of Zmbbara containing 
emeralds The author discusses certain theoretical questions, 
and considers that the erosion of the valleys docs not Indicate 
the existence of a greater rainfall than the present one. He 
concludes by giving an account of the emerald mines The 
reading of this paper was followed by a discussion, in which 
Prof Hull, Prof Le Neve Foster, Mr Rudler, Mr J W 
Gregory, and Dr Blonford took part —T he rise and fall of Lake 
Tanganyika, by Alex Carson (communicated by K Kidston) 
In this paper attention is called to certain recorded discrepancies 
concerning the discharge of Tanganyika by the Lukuja It is 
suggested that the rise of the lake 11 due to the blocking up of 
the river by vegetation, assisted by silling during the first rains, 
whilst (he fall is produced by the destruction of the barrier 
formed in this manner, 

Zoological Society, May 3 —Prof W H Flower, FRS, 
President, in the chair—lhe Secretary read a report on the 
additions ihaL had been made to the Society's Menagerie during 
the month of April, 1892, and called attention to a finely- 
marked Ow] {Pseudoscops grammicus) from Jamaica, presented 
by the Jamaica Institute, being the first example of this Owl 
that has reached the Society —Mr Sclater exhibited and made 
remarks on a fine specimen of the egg of Aspyorms, the extinct 
giant bird of Madagascar, obtained From Southern Madagascar, 
and brought to this country by Mr Pickersgill, IIHM Vice- 
Consul at Antananarivo —Mr Oldfield Thomas read a paper 
on the probable identity of certain specimens formerly in the 
Lidth de Jeude collection, and now in the British Museum, 
with those figured by Albert Seba in his *' Thesaurus" of 
1734.—Mr F E Heddard read some notes on various species 
of aquatic Oligochsetous Worms that he had lately had an 
Opportunity of examining Amongst these was a new form 
allied to Acanthodnlus from the saline watenof the Pilcomnyo, 
discovered by Mr Graham Kerr during the Pilcomayo expe¬ 
dition —Dr Hans Gadow read a paper on the systematic 
position of Notorycies tyfhlops, the newly-discovered Mammal of 
Central Australia, ana came to the conclusion that this 
anomalous form should stand as a distinct family of Poly protodont 
I Marsupials, allied to the Dasyundie and the Peramelidee —A 
communication was read from Captain H G C Swayne, R E , 
containing field-notes on the Antelopes of Northern Somali land 
—Mr W Schaus read the necond portion of his descriptions 
of new species of Lepidoptern Heterocern from Brazil, Mexico, 
and Peru —Mr W L Sclalcr read Rome notes on certain 
specimens of hrogs in the Indian Museum, Calcutta, and gave 
descriptions of several new species based upon some of these 
specimens 

Entomological Society, May 11 — Frederick DuCane 
Godman, FRS, President, in the chair —The President an¬ 
nounced the death, on May 4, of Dr C A Dohrn, of Stettin, one 
of the ten Honorary P ellows of the Society Mr Stainton,F R S , 
expressed regret at the death of Dr Dohrn, whom he had known 
for a great number of years, and commented upon his work and 
personal qualities.—Dr D. Sharp,iF R S , exhibited drawingi of 
the eggs of a species of Hcmiplera, in illustration of a paper read 
by him before the Society , and aUo a specimen of a mosquito 
from the Amazon dutnet, with the body, legs, and palpi fur¬ 
nished with scales ai in Micro Lepidoptera —The Rev Canon 
Fowler, on behalf of Mrs Venables, of Lincoln, exhibited 
cocoons of a species of Bombyx from Chota Nagpur, India, also 
the larvz-cases of a species of Psychidse, Choha cramen , from 
Poona, India, and a curious cane, apparently of another species 
of PsychldiE, from the island of Llkoma, Lake Nyoua.—Mr 
F W Frohawk, on behalf of the Hon Walter Rothschild, 
exhibited a specimen of Pseudacraa miraculosa mimicking 
Danais chrynppus , also a specimen of the mimic of the latter 
—Lhadema misxppus —and read notes on the subject —Mr C G. 
Barrett exhibited, and commented on, a long senes of specimens 
of Mehtaa aurtma [artemis) from Hampshire, Pembrokehhire, 
Cumberland, and other parts of the United Kingdom ; also a 
long and varied series of Coremxa fluctuaia —Mr H. Goss 
exhibited, for Mr W. Borrer, Jun., of Huntpierpolnt, a photo- 

Q h of a portirn of a nest of Vespa vulgaris which had been , 
with tne object of concealing the entrance thereto and pro¬ 
tecting the whole nett from observation. He alto read notes on 
the subject, which hid been communicated to him by Mr. Borrer. 
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—The Hon Walter Rothschild communicated a paper entitled 
“ Notes on a collection of Lepidoptera made by Mr William 
Doherty in Southern Celebes during August and September, 
1891 " He also sent for examination the types of the new 
species described therein —Dr Sharp read a paper entuled 
“ On the eggs of an Hemipterous Insect of the family Rtduvndtt 
Mr McLachlnn, l r R S , Mr, Poulton, F K S , and Mr Hamp 
son made some remarks on Lhe subject 

Mathematical Society, May 12— Prof Greenhill, I- R S , 
President, in the chair—lhe following communications wire 
made —A Newtonian fragment on centripetal forces, by Mr 
W W Rouse Ball The demonstrations given by Newton in 
his " Pnncipia” are geometrical, though there is little doubt 
that in establishing the truth of some of his resulis he used 
fluxions (cf ihe “ Commercium Epistolium," Rigaud’s “ J« ssay 
on the hrst publication of Lhe * Pnncipia,’” and Brewsters 
“Life of Nekton”) To his contemporaries the language and 
methods of geometry were familiar, whde to most of them the 
calculus was unknown , hence it was natural and reasonable that 
the proof* should be presented in a geometrical form It is 
probable that the fluxional analysis by which a result was 
obtained was generally thrown aside as soon as a synthetic 
geometrical proof had been found f apparently the only propo¬ 
sition in the book of which Newton a fluxional demonstration 
has been published is his determination of the form of the solid 
of least resistance, of which the result alone was given in Book 
11 , Scholium to Prop 35 (first edition). Among the numerous 
sheets of rough work and calculations which are preserved in 
the Portsmouth collection is a fragment on the law of centri¬ 
petal force under which any orbit, and 11 irticularly a parabola 
□fany order, can be described The theorem to which the 
analysis leads is so inconvenient of application as to be practic¬ 
ally useless, and probably for that rerson was not inserted in 
the “Pnncipia 1 Such interest as it possesses lies rather in 
its illustrating the way in which Newton arrived at the law 
given (in the paper) for the description of any parabola under a 
central force The date of the fragment is puL “about the 
year 1694,” when We know that Newton was engaged in revising 
the first edition of the “ Pnncipia ”—-On an operator that pro 
duces all the covauanU and invariants of any system of 
quantics, by Dr W E Story — Applications of a theory of 
ermutations in circular procession to the theory of numbers, 
y Major MacMahon, F R S 

Oxford 

University Junior Scientific Club, March 18 —Mr J 
A Gardner, Magdalen College, President, in tile chair —A 
paper was read by Mr J E Marsh, Balliol College, on varia¬ 
tions In the rotatory power of turpentine oil This was chiefly 
given up to the consideration of the probable explanation of 
the phenomenon 1 he experiments were described at length in 
the Journal of the Chemical Society some months back —Mr 
1 H Butler, of Corpus Chnstl College, read a paper on poisons, 
chiefly in relation to their physiological action —Mr H Balfuur, 
of Trinity College, exhibited a whaling cross-bow from Green¬ 
land — Mr F Britten, of Christ Church, exhibited a specimen 
of incrustation 

March 30 —Mr J A Gardner, President, in the chair — 
Mr E B Poulton, FRS, read a paper on a further investi¬ 
gation of the degenerate scales of Lepidoptera with trans 
parent wings, which was illustrated by the magic lantern —Mr 
O V Darbishire, Balliol College, read a note on karyokinesi9, 
illustrated by microscopical preparations,—A note was read by 
Mr, R, S Hughes, Jesus College, on the action of dried 
hydrogen sulphide on magnesia. 

Dublin 

Royal Dublin Society, April 20 —Sir Robert Ball, FRS, 
m the chair —The following communications were made — 
On a new mercury glycerine baromeLer, by Dr J, Joly This 
barometer h&j the full range of the glycerine barometer The 
total length of the tube is, however, only 350 ems about 
This result 11 attained by weighting the glycerine in the tube by 
a column of mercury 67 ems in length, By means of a 
float in lhe mercury which pulls a disk, loosely fitting the tube, 

S omit .the base of the column, this is kept from breaking, and 
ling dqwp through thq glycerine In « uniform tube this 
column remains of invariable length and moves up and down 
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with the glycerine The balance of the atmospheric pressure 
is equilibrated by glycerine drawn from a bath of glycerine 
Owing to lhe shbrt length of tubing traversed by Lhe viscous 
liquid, Lhe instrument is probably more prompt than the full 
length glycerine barometer On the other hand, there appears 
to be a very slow ascent of Lhe glycerine past the mercury, which 
will probably necessitate the ’■eseUing of the instrument at 
intervals —Mr J R Wiglnm read a paper explanatory of lhe 
new “giant" lighthouse lens, the largest ever made, which he 
exhibited to lhe meeting It was constructed for him by Messrs 
Harbier and Co , of Ptiris Its foc^I distance is 2 metres, and its 
axial intensity equal to Soo,ooo candles The beam which this 
lens, in triform, in conjunction with Mr Wigham’s new 
“ intensity ” burner, is capable of transmitting to the mariner, 
has more than five limes the power of that of Tory Island, the 
largest lighthouse light in the world, and is much more effica¬ 
cious in penetrating fog Lhan the most powerful clcctnc light 
—Dr G Johnstone Stoney, h R S , read a paper on the 
cause of ihe absence of hydio/en from the earth’s atmo 
sphere, and of water and air from the moon In this com¬ 
munication reference is made to the conditions that dtlermine- 
the height uf an atmosphere upon any celesLial hmly These 
had been announced by the author in a paper “On the Phy¬ 
sical Constitution of the Sun and Stars,’ printed in Lhe Pro 
CLedings of the Royal Society for 1868 , and in the present 
paper it is lAnntcd out that the some method of investigation 
shows that under certain circumsLaiiLes some of the constituents 
of an atmosphere may, mole cule by molecule, wander off inter 
space 1 his event occurs with mort readiness—(l) the lower 
the mass of Lhe molecules of the gas , (2) the feebler the attrac¬ 
tion downwards at t hc boundary of the atmosphere , (3) the 
higher Lhe temperature at the boundary of the atmosphere By 
investigating the conditions that prevail on the earth and 
moon, it is shov\n that free hydrogen luuUI not remain 
a constituent of the earth's atmosphere , and that no 
free oxygen, nitrogen, or the vapour of water, could remain on 
the moon. Hence, even if there were no oxygen present, the 
earth's atmosphere could not retain free hydrogen , and on the 
moon there is now neither atmosphere, such as we know it, nor 
water, nor ice It follows from the investigation Lhal spate 
must be peopled with vasL numbers of wandering gaseous 
molecules, especially of the lighter gases, and that these tend 
ultimately to settle down upon such of the more massive bodies 
of lhe universe as are sufficiently dense to exercise a powerful 
attraction at th#ir surface Finally, the investigation indicates 
conditions which must be fulfilled by any “ nebular hypothesis" 
in order that it may he admissible — \ list of Irish RoLifers, 
with descriptions of twenty five new species, by Miss Glascott, 
was cummunicated by Prof A C liaddon 

Paris 

Academy of Sciences, May 9 —M d’Abbadie in the 
chair —Photographs of solar prominences taken by M Des- 
landrta at Pans Observatory, by M Mouchez This 13 a brief 
statement of the work that is being done at Pang on the 
dimensions and velocities of solar prominences By the methods 
employed the radial velocity can be determined Within ahuut a 
kilometre per second Some of the photographs obtained were 
presented by M TAmiral Mouchez to the Academy It is pro¬ 
posed to make a continuous record of the movements of the solar 
atmosphere Ri soon as the neCL&aary funds are obtained —On the 
propagation of Hertz oscillations, by M II Poincare —On resi¬ 
dual life and the products of the action of separate tissues of living 
beings, by MM A GauLicr and L I andi After a healthy animal 
has been killed, a considerable interval elapses before the death of 
the tissues This action after the death of the body as a whole 
is termed ‘ 1 la vie residuelle " by the authors They have mvesti 
gated the changes that go on by analyzing flesh freshly killed 
and otherwise, and comparing Lhe results. —-On entire functions 
of the form , by M Hadaraard —A the jrem on Wmunig 
functions, by M G D d’Arone - -On the determination of Lhfr 
moment of the torsion couple of a umfilar suspension, by M C 
Limb —Action of potassium cyanide on ammomacal copper 
chloride, by M E Fleurent By beating together in sealed 
tubes potassium cyanide, cupric chloride, and ammonium 
chloride, the author has succeeded in forming the compound^ 
(1) aCujCy-. AmCy. 2NH,. 3 HjO, forming long blue needles, 
very unstable ; (2) aCuCy, C^Cyj aNH a 311,0, green reel 
angular plates, quite stable in the air —Sodium tnmethylcarbinol: 
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thermal value of the replacement of IT by Na m a tertiary alcohol, 
by M de Forcrand ^ 

C 4 H 10 O noI +Nasol = H gaa + C^H^ONa sol . [-278901! 

For secondary and primary alcohols the values are respectively 
1-2975 and +3200 cil —Establishment, of the fundamental 
formulae for the calculation of maximum moments of mcrLia (of 
molecules), by M G Hlnnchs —The constitution of the 
hydrocarbon derived from perseite, by M L Maquenne — 
The chemical properties and analysis oT acetyl fluoride, by 
M Maurice Meslans (See Notes )—The acid anlimomte of 
pyrocatechol, by M H Caitfise — AcLion of organic auds on 
Icetylemc hydrocarbons, by MM A Behai and A Dcsgrez — 
On the stranding of a whale mentioned in the 113'h Olympiad, 
by M G Pouchet —On the physiological constitution of the 
tubercles of potatoes in relation to the development of shouts, 
by M A Prunet —On the old glaciers of the Cordilleras of 
Chili, by M AG Nogut.s — On the genus Afr^apleuron t by 
M. Leon Vaillant —On a Dicotyledon found in the Uppei 
Cretaceous on the environs of Sainte-Menehould (Marne), by 
M P Fhche, 

Amsterdam. 

Royal Academy of Sciences, Apid 29 -Prof van de 
Sande Bakhuyzen in the chair —Mr Behrens dealt mth the 
microscopic structure of alloys Crystallization is a common 
phenomenon in metals The least crystalline are r pure Al, Cu, 
Ni, when cast without overheating Rapid cooling has no other 
effect than to mal^c the crystals of smaller size Pure Ag docs 
show always crystallization, if properly elched In alloys 
crystallization is more easy and perfect than in unalloyed metals 
When 1 gr of Cu, alloyed with 2 mgr Ag, is melted and slowly 
cooled, it will he found chequered by minute threads of an alloy 
rich in silver All Lypes of structure found in crystalline rocks 
can be repioduced in alloys The most common is rectangular 
wickerwork, less common are isolated clusters of crystals (alloys 
with few crystals of high melting point, as in Zn -k 10 per cent 
Pt, Cu + 10 per cent Co) Mechanical stress does not destroy 
Lhe crystalline structure A fibrous or lamellar structure is set 
up, corresponding with planes of sliding or shearing in inter- 
crystalline matter, and under heavy Stresses partly due to flatten¬ 
ing and stretching of crystals By annealing, alloys of Cu with 
Ni can be made to crystallize even as soft iron, thereby becoming 
even brittle —Mr Schoute treated of movement m space 
of n dimensions —Mr Bakhuis Roozeboom treated of the 
hydrates of iron perchlonde —Mr Kapteyn made a communi¬ 
cation on the distribution of the stars in space lie has com¬ 
pared the spectral type of atari of different proper motion For 
this latter element the list given by Mr Stumpe in the A^tr 
Narhr , Nos 2999-3000, was used, the spectral types were 
taken from Mr Pickering’s "Draper Catalogue " 476 stars not 

fainter than 7 om were found common to the two catalogues 
Together with these, 115 other well-determined stars were used, 
taken from Bradley's catalogue, whose proper motion according to 
Auwers’s reduction 19 leas than o 0039 in K A , and less than o" 03 
in Decl This material, arranged according to the amount of the 
proper motion, leads to the following conclusion —The region of 
the universe nearest to our planetary system contains nearly ex¬ 
clusively stars of the second type (Pickering's Cl E^L) , with 
growing distances the number of stars of the first type 
(Pickering’s Cl A- D), relatively to the number of those of tne 
second type, increases gradually and approximalely 111 inverse ratio 
with the proper motion (i e very probably in direct ratio with the 
distance) in such a way that equality of number is reached at a 
distance corresponding to a proper motion of o" 08 or thereabout 
At distances still greater, the stars of the first type begin to pre¬ 
ponderate, and they are more than twice aa numerous as those of 
the second type at the mean distance of those of Bradley’s stars, 
whose proper motion is insensihle From the differences between 
visual and photographic magnitudes Mr Kapteyn shows that 
analogous results will most probably be found for the southern 
hemisphere as soon as a catalogue of southern star spectra is 
published The investigation further indicates, Lhough far 
lew dearly, for Lhe centre of symmetry of the system, a situation 
at a certain distance from the sun in tne direction of 23 hours of 
R.A Lastly, It u demonstrated that, even for distances corre¬ 
sponding to proper motion of o" 16 to o" 30, no accumulation 0/ 
stars towards the plane of the Milky Way 19 shown , that for 
ditunces considerably greater this accumulation cannot be con¬ 
siderable, Mid that the Milky Way must be attributed therefore 
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to stars at enormous distances —Mr hranchimont communicated 
an experiment used by him in his College during several years to 
show that the presence of hydriodic acid is necessary for the 
formation of iodine starch 

Gottingen 

Royal Society of Sciences —The following papers of 
scientific interest have appeared in Lhe Nachiichtcn since 
November II, 1891 — 

November 11, 1891 — E Rieche and W Voigt, the piezo 
electric constants of quartz and tourmaline 

November 25 —Franz Meyer, on a persistence theorem for 
algebraic equations Starting from the theorem that, for a cubic 
equation, the sum of the number of ieal roots for Lhe cubic and 
its Hessian together is always three, the author finds for any 
equation of odd order a senes of forms such that the sum of the 
real roots of the equation and these forms together is always the 
same —Otto Burger, preliminary communication on the Ntmer 
tma of the Gulf of Naples — Ollo Wallach, on certain new 
hydrocarbons with a ring of carbon-atoms 

December 23 —Alfonso Sella, contribution to our knowledge 
of the specific heats of minerals —Frobenius, on potential 
functions whose Hessian is zero —Schonflies, remark on Hil 
bert’s theory of algebraic formH —Alherto Tonelli, remark on 
the solution of quadratic congruences —P Drude and W 
Nernst, on fluorescence-effects of stationary light wavc^i 

January 27, 1892 —Heinrich Burkhardt, the reduction of the 
Lweniy seven lines of a cubic surface to the transformation prob¬ 
lem of the hyjier-elhptic functions for p — 2 —David Hubert, 
on the theory of algebraic invariants —Clemens Hartlaub, on the 
Anthomedustr 

March 9 —J Diasc, changes in the renal epithelium during 
secretion —Kroeker, the dependence of the specific heat of 
borncitc upon the temperature 
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MATHEMATICS USED IN PHYSICS 

Emleitung in die Tkeoretische Physik Von Victor von 

Lange Second Edition, Enlarged and Revised 

(Braunschweig Vieweg, 1891) 

HIS work is intended to give an account of the 
mathematical processes employed in physical in¬ 
vestigations It is divided into chapters dealing with the 
various branches of physics, mechanics, gravitation, 
magnetism, electricity, solids, fluids, gases, light, and 
heat It is very difficult in such a book to decide how 
far to go in mathematical processes, and Herr von Lange 
has exercised his discretion wisely in this matter At the 
other limit of how little to assume known he has certainly 
not erred in the direction of assuming too much, for he 
introduces proofs of simple differentiations and mtcgri- 
tions when he requires them, which had much better be 
learnt continuously in an elementary treatise on the cal¬ 
culus No English student would use a book of this 
advanced character without some preliminary mathe¬ 
matical training, and it is veiy doubtful whether anybody 
picking up the calculus in this haphazard fashion could 
ever use it in his own investigations , and if it is no use 
to him for this, would it not be a great saving of time 
and energy for him to depend on the investigations of 
others without going through all their work, just as an 
investigator of magnetic decimation need hardly expect 
to have time to work through the lunar and planetary 
theories that help in ihe calculations of the Nautical 
Almanac he uses ? A work of this kind is of gTeat service 
as a concentrated store of information for those who want 
to study physics, and who have sufficient mathematical 
ability and training to be able to use the mathematical 
processes involved , but it cannot successfully compete 
with special treatises on the elements of solid geometry, 
differential calculus, &c , as a means of supplying the 
mathematical training required 111 order to use these 
processes 

Some readers may be disposed to doubt whether it is 
worthwhile introducinginto awork of the scope of thisbook 
any elementary dynamics The subject, however, wastes 
only a few pages, and it may very well be worth while in¬ 
troducing it in order to avoid references and explanations 
that might be quite as long His discussion of the 
nature of mass is hardly satisfactory without a descrip¬ 
tion of apparatus and methods of experimenting, but, so 
far as it goes, is fairly sound He does not point out 
with sufficient clearness where definition ends and ob¬ 
servation comes in These are, however, really physical 
questions, with which a mathematical work might very 
well dispense. In discussing the rotation of a solid sub- 
iect to forces, he bases his investigation on Airy’s 
mathematical tracts, but he does not safeguard himself 
with all the provisos Airy so carefully introduces , and in 
consequence there are many pitfalls, carefully hidden 
The method is based upon supposing the body given 
a series of blows, and appears on thf face of it to be purely 
kinemabcal It is on the other hand evident that, in 
general, dynamical questions, sueh as the centrifugal ac- 
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celeration introduced when the a/ s r f rotation is not a 
principal one, must come into consideration when dis¬ 
cussing the forces that must be applied to a real body in 
order to make it move in a given way A student of this 
investigation would be puzzled to understand how it 
happens that a solid sphere, when rotating round an axi 9 
and given a blow, begins to rotate round a new axis, new 
both inside the sphere, and^n space, while a gyroscope 
Lakes up a wobble It is possible by a series of blows 
given to a sphere to cause its axis of rotation to move 
round in space while preserving its position in the sphere, 
but a senes of blows in general would not produce this 
result The kinematic investigation of rotation of a solid 
round an axis accompanied by an angular acceleration 
round a rectangular axis is an interesting geometrical 
question, but must be carefully distinguished from the 
dynamical question of what forces must be applied to a 
real sqlid in order to produce this motion, and these two 
different questions not being sufficiently clearly distin¬ 
guished make the investigation unsatisfactory In con¬ 
nection with the motion of a solid, it is to be regretted 
that a short account of Lhe theory of screws was not 
included 

Under gravitation at one place, there is a full account 
of free fall, pendulums, balances, bifilar suspensions, 
torsion balance, &c 1 hen lie proceeds to questions 
depending on gravitation at different places, the figure of 
the earth, the constant of gravitation Here he mentions 
1 oucault's pendulum, and notices that the elementary 
investigation is insufficient, without, however, giving 
more than the result of the complete investigation, not 
even explaining why the elementary investigation fails, 
owing to the preccssional motion of the axes of the 
ellipse in which Lhe bob of the pendulum necessarily 
moves, anif which becomes comparable with the motion 
looked for unless the amplitude be very small and the 
suspending thread very long This chapter concludes 
with an account of the theorems connected with forces 
varying inversely as the square of the distance. It is 
doubtful whether it would not have been better to deal 
with this subject in the first place from Lhe hydrodynamical 
point of view Such theorems as that the flow is equal 
an oss every section of a tube of flow, and ns numerous 
consequences, such as that equal quantities of electricity 
exist at the ends of a tube of force, that the total normal 
force over any surface is equal to 4 ?r times the quantity of 
electricity within, &.C , are all intuitively evident in hydro¬ 
dynamics, tnd it is well to rail a student's attention to 
the way in which he can safely argue from the familiar Lo 
the unfamiliar 

The chapter on magnetism 15 very complete, though 
the action of two magnets on one another is done in 
a fearfully long-winded way ; and in the account of the 
determination of magnetic declination the spherical 
trigonometry required in order to calculate the azimuth 
of the terrestrial meridian from the astronomical obser¬ 
vations is not given It would also appear as if the 
determination of variations of dip by means of an in¬ 
duction vertical force magnetometer were quite adifferert 
thing from determinations of the variation of vertical 
force by means of a balance magnetometer Magnetic 
induction is the usual mathematical investigation of simple 
cases where the permeability is assumed constant. An 
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edition dated 1891 might have included some of the 
mathematics of hysteresis 

Electrostatics is treated as fully as it should be, though 
perhaps a single chapter on the law of the inverse square, 
containing most of the theorems required in magnetism 
and electricity, would have given a sounder view of the 
mathematics involved. It was hardly to be expected 
that a mathematician should avoid the temptation of de¬ 
scribing Moasotti's theory ofMielectncs'without a warning 
that it can hardly be complete, and in consequence gives 
the electrical displacement as 
K-i 

4rr • 

instead of- times the electrical force, thus making 

47T 

the displacement zero in a vacuum, and justifying this by 
saying that the results differ very little, while it would 
really overturn the whole electro-magnetic theory of light 
This same overturning is calmly got over when the electro¬ 
magnetic theory of light is considered further on by a 
reference to this place, and this very remarkable state¬ 
ment that K —1 differs but little from K There seems 
to be some confusion, arising from the fact that in electro¬ 
magnetic measure K is nearly io 11 , but such a muddle is 
inexcusable He further on gives the theory of pene¬ 
tration of electric force into conductors, without referring 
back to an investigation he has previously given of the 
concentration of alternating currents on the surface of a 
wire, not appearing to appreciate that they are the same 
He also actually explains wave propagation in dielectrics 
by induction from layer to layer because the inducing 
force li very small initially at a distance He has not 
learnt the A B C of action by means of a medium, but 
Is still hampered by the dry bones of theories o f action at a 
distance In consequence of this, his investigation of the 
magnetic action of electric currents is all bristling with 
the action of elements upon one another, and little or 
no attention given to the energy stored in the medium, or 
how it goes from place to place 

The chapter on solids begins with some rather doubtful 
physical paragraphs that are out of place in a mathematical 
work Is it sound to call heat a force [Kraft) that holds 
the particles of bodies asunder ? Is it sound to say that the 
difference between solids and liquids is the difficulty of 
separating the parts of the former, when it is known that 
it often takes hundreds of pounds per square inch to 
separate the parts of a liquid from one another, and when 
it is the resistance of the material to shear that he really 
uses as the charactenstic of solids ? That mistake of 
making the difficulty of separation and not the difficulty 
of shearing the charactenstic of solids seems quite 
common 1 it occurs in many books The mathematical 
theory of elasticity is given in the usual analytical way f 
afld applied to some of the simpler cases of bending, &c. 
Periodic motion Is then introduced, and the more im¬ 
portant cases of wave motion and vibrations of solids con¬ 
sidered. In the consideration of torsion he omits to give 
any warning as to difficulties arising m the case of non- 
cylindncal prisms. The chapter concludes with an 
investigation of the impacts of solid spheres in a manner 
that brings it into connection with the kinetic theory of 
gases. 

The chapters on liquids and gases are fairly complete 
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There is an interesting numerical calculation of the 
height of a statical tide this is an example of how com¬ 
plete and varied are the physical questions of which the 
mathematics is given by Herr von Lange The ele¬ 
mentary kinetic theory of gases is given, but without any 
discussion of the distribution of velocities amongst the 
molecules Van der Waals’s modification of the simple 
gaseous laws is discussed, and along with it the theory of 
cubic equations is given in a rather skimpj form—an 
example of how difficult it is to teach the higher physical 
mathematics in a way that applies to the particular case 
in hand, except by teaching the part of the higher 
mathematics involved from a wider point of view than the 
particular solution requires 

The chapter on light is hardly so full as such an im¬ 
portant subject demands Diffraction is run through, but 
the absence of bands inside a shadow is not discussed, 
and the theory of definition in telescopes 13 separated from 
the same question in microscopes in a very unscientific 
way There is a lot of reflection theory, and a paragraph 
on the direction of the vibration relative to the plane of 
polarization , but no notice is taken of the theory of the 
blue sky, nor of the electro-magnetic method of determina¬ 
tion, nor of Wiener’s proof that it is the electric force 
which acts on silver salts, and is consequently the one 
probably effective in most chemical actions, and there¬ 
fore in irritating the retina It is possible, however 
that iron salts may be acted on by the magnetic force. 

The last chapter is on conduction of heat and on the 
mechanical theory of heat The first part is an account 
of the simpler parts of Fourier, as any book on conduction 
of heat must be, and the latter is a good Account of 
thermodynamics L It is to be regretted that ho does not 
give some mechanical illustrations of temperature, though 
a discussion of the nature of temperature would have 
been out of place The chapter concludes with a variety 
of applications of thermodynamics to such questions as 
the relations of electromotive force, compressibility, and 
surface tension, to temperature, as well as the usual one, 
vapour pressure It is much easier to point out defects 
than adequately to describe excellences It must not 
therefore be concluded from the fact that much of this 
review is concerned with the former that the defects pre¬ 
ponderate over the excellences of Herr von Lange’s 
work On the contrary, the work is full of excellences 
The way in which physics and mathematics are tending 
to grow each purer—one in the direction of mathe¬ 
matical abstractions, complexes, matrices, and such like , 
the other in the direction of experimental methods, 
accuracy, phenomena, and such like—makes it daily more 
important for physical investigators especially to have by 
them a convenient rhumt of those parts of mathematics 
that are most often useful to them in their investigations, 
and this has been ably supplied by Herr von Lange. 


PHASES OF ANIMAL LIFE 
Phases of Animal Life , Past and Present . By R, 
Lydekker, B.A. (Cantab ) (London Longmans and 
Co, 1893.) 

HE sixteen essays which make up the volume are 
reprints, with a few alterations, of artidei origin¬ 
ally published in Knowledge “They are intended,” the 




May 26, 1892] 


NA TURE 


75 


author tells us, “ to illustrate in a popular manner a few 
of the various modes in which animals—especially verte¬ 
brates—are adapted to similar conditions , and also to 
demonstrate some of the more remarkable types of 
structure obtaining among the higher vertebrates 

The subject is one upon which Mr Lydekker is well 
qualified to write , this is alone a decided recommenda¬ 
tion to the book As a rule, the writing of “ popular ’’ 
books and magazine articles is done by persons who have 
no special knowledge of the matters of which they treat, 
and the result of this is not at all gratifying to instructed 
readers Mr Lydekker recognizes the fact that it is 
impossible to write upon zoology without using plenty of 
technical terms When such terms are used they are 
introduced without any apologies There are some 
authors who have the habit of invariably interpolating an 
apologetic remark in brackets whenever an unusually 
lengthy word is used This practice is not at all 
humorous , and, besides, it is insulting to the intelligence 
of the reader Anyone who is likely to read an article 
upon zoology is perfectly well able to take care of himself 
when he meet9 with a strictly technical explanation of 
some fact Mr Lydekker is therefore, in our opinion, 
quite right in speaking of 11 Condyles,” u Dinosaurs,” 

Iguanodons,” &c , with perfect freedom Sometimes, 
however, he goes out of his way to invent or borrow an 
English equivalent for a scientific name , thus the 
Ichthyosaurus is always referred to as a “ fish-lizard ” 
It seems to us that if there be any fossil creature whose 
name is absolutely without need of translation it is the 
Ichthyosaurus , we cannot remember the time when this 
name was unfamiliar to us , besides, to speak of these 
reptiles as lt fish-lizards n implies that they arc inter¬ 
mediate between fishes and lizards, which is bv no means 
the case It would have been in every way much more 
reasonable if Mr Lydekker had spoken of the Dinosaurs 
as 11 bird-lizards ” 

The chapter dealing with these same Dinosaurs is 
perhaps the most interesting The information which is 
given must be newer to the general reader There is a 
figure of one of the splendid skeletons of the Iguanodon 
recently unearthed in Belgium, and now on view in the 
Brussels Museum , the reproduction of the plate illustrat¬ 
ing M DoIIo’b memoir upon these remains is not, how¬ 
ever, very good , it is difficult to distinguish the numerous 
small bones which lie along the vertebral column, and 
which are an indication of the immense development of 
the tendons of the muscles used to move the powerful tail 
of the reptile M Dollo thought that the Iguanodon 
lived principally in marshes swimming with the aid of the 
tail, and only occasionally coming forth to browse upon 
shrubs on the dry land 

There is naturally a chapter upon the Monotremes 
Quite dose to the beginning of the chapter it is stated 
that “ within the last few years 17 these Mammals have 
been discovered to be oviparous, like reptiles and birds 
Mr Lydekker 1 * book deals mainly with extinct forms of 
life, and he must have forgotten that in this chapter he 
was dealing with historical and not with geological time 
It is surely unnecessary to remind the author that the 
oviparity of the Monotremata is jiot a discovery of the 
last few years ; the nr-disco very by -Mr. Caldwell of this 
remarkable fact strikingly showtdiow an important point 
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of this kind may be utterly forgotten The history of the 
whole question has been the subject of an interesting 
article in this journal by Prof Baldwin Spencer, which 
appeared two or three years ago 

FEB 
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Silk Dyeirtif, Printings and Finishing By Dcorge H 
Hurst, F C S (1 ondon George Bell and Sons, 1892 ) 

Published information connected with the application 
of colouring matters to silk is somewhat limited, and for 
the rrtost part scattered throughout the various pamphlets 
issued by coal-tar colour manufacturers, the periodicals 
devoted to dyeing, &c 

The present publication is therefore very acceptable, 
since it brings logeLher, in a convenient and useful form, 
much of this diffused information, and constitutes one of 
the well-known series of technological hand-books edited 
by Sif H Trueman Wood, Secretary of the Society of 
Arts • 

The author, Mr Hurst, has here rewritten and brought 
up to date his articles on the subject of silk-dyeing which 
appeared during 1889 in the pages of the Dyer and 
Caliio Printer , and has added chapters on silk printing 
and finishing, and on the testing of dyed silks 

The language and style of the book are clear and ex¬ 
plicit, and it has evidently been written with distinctly 
practical aims, so numerous are the working details given 
throughout the work. 

The opening chapter contains an account of the origin, 
structure, composition, and properties of the most import¬ 
ant varieties of silk, followed by one on the preliminary 
operations of “ boiling-off” and bleaching Special chap¬ 
ters are devoted to the dyeing of blacks, fancy colours, 
and mixed fabrics The concluding chapters deal 
with silk printing, the machinery used in dyeing and 
finishing, and the examination and assaying of raw and 
dyed silk ■ 

Some 170 selected and also original recipes, together 
with 66 dyed patterns of yarn and cloth, appear as an 
appendix Altogether the author has succeeded in com¬ 
pressing into a somewhat limited space of about 230 pages, 
a considerable amount of useful practical information 
In the body of the work, containing numerous technical 
details of dyeing, explanations of the principles under¬ 
lying the different processes involved are here and there 
interspersed, so that the volume may be recommended 
as a handy book of reference not only for the practical 
dyer and his apprentice, but also for the student and 
teacher in technical schools where silk dyeing is taught 

Phycological Memoirs Edited by Geo Murray, F RS E, 
F L S Part I (London Dulau and Co lp 1892) 

The establishment of this new serial 19 an indication ol 
the increased attention given in this country during recent 
years to the study of Algae, whether marine or fresh-water 
It 15 intended to form a medium for the publication of the 
results of researches on Algae earned on in the Depart¬ 
ment of Botany at the British Museum, and for making 
known the treasures of the Museum , and the present 
number is full of promise of valuable additions 10 our 
phycological literature. The place of honour is given to 
a paper by Miss Margaret 0 Mitchell and Miss Frances 
G Whitting on Splachnidium rugosum , a well-known 
seaweed of the Southern Seas, hitherto included under 
the Fvcacea , but which the authors regard as a new type 
of AlgE occupying possibly an intermediate position be¬ 
tween the Fucacea and the Laminariacca* For reasons 
which certainly seem cogent, they are of opinion that the 
reproductive organs contained in the conceptaclei are 
not sexual oogones and antherids homologous to those of 
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the Fueacex, but non-sexual sporanges containing zoo¬ 
spores similar to those of the Laminariace<z Mr K A, 
L Batters describes an interesting new genus of perforat¬ 
ing marine Algie, Conchocelis , belonging to the order 
Porphyracect , which forms pmk stains on empty shells, 
especially those of My a truncates and So ten vagina 
Miss Ethel S Barton describes malformations produced 
in two seaweeds, Ascophyllum nodosum and Dcsmavestia 
acuUata } by the attacks respectively of a new species of 
Nematode, Tylenchusfucicolus , somewhat similar to that 
which produces the well-known “galls 15 of Vaucherta, 
and of an undetermined Copepod The editor himself has 
two papers, one on a fossil Alga belonging to the genus 
Cautcrpa , from the Oolite (Kimmendge clay of Dorset¬ 
shire), a new species, which he names C Carrutherfn j 
and one on the genus of marine Alga 1 , DutyospJuTria y the 
position of which he retains among the \ r aloniace<r y near 
to Valoma and Anadyomene The present number is 
illustrated by eight well executed plates, most of them 
coloured AW B, 

I^ve Stock By Prof Wrightson (London C^sell, 
1892) 

This is the third of Cassell's series of agricultural text¬ 
books, and though hardly equal to other writings of Prof 
Wrightson, will be found useful as a reader in elementary 
classes 

The illustrations are well done, and the text is pretty 
clear, except perhaps on pp 52-53, in a paragraph upon the 
“ effect of food on milk 15 Here it is said that 

“The quantity of milk is therefore in some degree 
dependent on liberal feeding The quality of the milk is 
much less easily controlled, and it is doubtful if any 
special feeding will materially alter the percentage of 
butter-fats or cream in milk 11 

Then, at the end of the paragraph we have— 

“ Watery foods, such as silage, grass, grains, and dis¬ 
tillery wash, increase the quantity of milk, but lower 
the quality, and in town dairies, where a large amount 
of milk is the principal object, they aie much emplojed ” 
This paragraph is contradictory and confusing, for 
Prof Wrightson himself admits that Lhe quality of milk 
may be Jowered by using watery foods, and we are 
decidedly of opinion that it may be increased b> means 
of rich, oily foods 


LETTERS TO THE EDITOR 

[ Tke Editor dots not hold himself responsible far opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspomt with the writers of, rejected 
manuscripts intendedfor this or any other part of Nature 
No notice is taken of anonymous communications ] 

Lord Kelvin's Test Case on the Maxwell BAtzmann 
Law 

In his recent communication to the Royal Society, of a cane 
disproving the Bolliminn law, Lord Kelvin seemi to hare over¬ 
looked an important consideration 

It is well known that in an atmosphere near the earth, under 
conductive (not convective) equilibrium of temperature, the mean 
kinetic energy (1 e , the temperature) would be uniform not¬ 
withstanding the attraction of the earth, which causes each 
rncAecuIe to move more rapidly at the lower end of its path than 
at the upper end 1 his is due to the effect of gravity in sifting 
out the less rapidly moving particles, preventing them from 
reaching the upper layers, so that, of the particles in any one 
layer wnich reach a higher layer, the great priportion are those 
which move rapidly in the lower layer Thus there will be 
fewer particles In the upper layer, but the mean kinetic energy 
of a particle will be the same in both 

Applying these considerations to Lord Kelvin’s exam pie, it 
appears that the C particle, when going rapidly, will penetrate 
ajsoniide ruble distance into the region of the repulsive force, 
iftilfb when going slowly, it Will only penetrate a short distance 
Thopjhe duration of a slow flight might be much shorter than 
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that of a quick one (with a force varying directly os the dis¬ 
tance, the durations would be equal) It is quite different with 
the A particle, which moves uniformly to the end of the tube and 
back again The duration of a slow flight will belong and of n 
quick flight short, being always inversely proportion^. to the 
velocity Again, it appears evident That the chances for C 
having a great or email initial velocity at U are exactly the 
same as those for A Hence, if we compare the velocities of 
A and C at an instant arbitrarily chosen, the probability of 
our happening on a time when A is moving slowly may be 
le«s than that of our happening on a time when C 19 moving 
slowly, and we cannot conclude that Lhe mean kinetic energy 
of A is greater than that of C , indeed, a comparison of this 
cose with that of lhe atmosphere, would lead us to expect that 
Lhe mean kinetic energies of A and C would be equal 

There are cases in which the Holt2mann-Maxwell distribution 
does not hold For instance, the case of a large particle con¬ 
fined at the end of a lube, wuh numerous small panicles bom¬ 
barding it The mean kinetic energy of Lhe large particle 
will depend on the range of its motion in the tube This 
example would suggest the conclusion that in such cases as 
gases in contact wuh solids and liquids, where the molecules 
of the latter are so confined hy molecular fon.es as lo approxi 
mate to the condition of the large particle at the end of the 
tube, the conditions of temperature equilibrium can hardly be 
determined by the Boltzmann-Maxwell law 

40 Trinity College, Dublin Ldw P. Culverwrll. 


Poincare's Thermodynamics 

Rentrant a Pans apres une assez longue absence, je prends 
seulement connais^ance de la dernicre leLlre de M Tan Je ne 
veux pas continuer une discussion qui ne saurait se prolonger 
sans dcgcncrer en une simple logomachie 11 requite en effet dcs 
debats que M 1 ait n’attribue pa^ It. meme sens que moi a cer 
lames expressions, ct en particular au mot force eleLlromotnce 
11 me semble seulement, puinque c'ctait mon livre qu’il cnti- 
quuit, que cVtait i lui d'adoplcr mon langage, qui est d'ailleurs 
celui de lout le mondc Je m’aneierai done li, qiioiqu'il 
arrive 

Je suis pourtant oblige d’insisler sur un point, parce qneje ne 
veux pas laisscr suspccter 111a bonne foi M, 1 ait a ecru 
“ Noltnng is said, in llus connection, about Joule's experiments " 
En ne tenant pas comple de ccs 11101s ‘ in this, connection,"j’aurais 
denature sa pensLC Ces mots ne in'avaient pas echappi Ils 
signifient, si ie ne me trompe “ dans sea rapports avec la deter¬ 
mination de la temperature absolue ,J Et e'est pourquoi, apres 
avoir rappele que j avals deem ces expeuences \ la page 164, j'ai 
ajouie que /avals exphque & la page 169 comment elles per 
met tent de determiner la temperature absolue 

Poincar* 

[I need scarcely say that l never dreamt of doubting Lhe good 
faith of M Poincare What I did (and still do) doubt is my 
having made my meaning clear to him For I cannot see how 
such a discussion could degenerate into a mere war of words 
So far as I understand myself, I have been dealing mainly wuh 
the validity of certain modes of establishing physical laws, not 
wuh the mere terms employed in describing the experimental 
facts on which they are founded —P (j T] 

Lied and Freshwater Sheila Peculiar to the 
British Isles 

There cannot be any reasonable doubt that the inland Mollusca 
of Britain present some peculiar femures, but it is surprising, con¬ 
sidering the amount of attention that has been devoted to them, 
how little exact knowledge we have of this subject. This want 
of knowledge 11 doubtless due to two principal causes—flint, 
that so many cnnchologl^ts consider varieties, and especially 
slight varieties, to be oflillle or no importance , and secondly, 
because those who study our native shells are, as a rule, bat ill 
acquainted with foreign species and varieties, lhe publication 
of a list of supposed peculiar forms in the new edition of Dr 
Wallace’s “island Life," will, it is hoped, direct attention to 
this matter, Although this list is more or less provisional, and 
will doubtless require much alteration ns tune goes on, I antici¬ 
pate that the numbci*of forms actually peculiar to our islands 
when fully ascertained, will considerably exceed eighty-three, 
the number at present luted On the other hand, no doubi, 
several at present m Lhe list will have to be eventually struck 
out. 
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With regard to the peculnr species Immaa mvoluta is 

doubtless an isolated derivative of the pcregm type, to which 
the curious and distinct var bin tutu of Scotland may he Mid 
to lead Asstmima t^rayana and Hydrobia jtnkinu belong to 
the hrackish-water and salt-marsh fauna, which, as has heen 
well nbseived, formerly extended far beyond ils present limits 
To this now restricted fauna belong many of our peculiar 
Lepidoptera (see the list in 11 Island Life," pp 347-350), and 
the probability is that most of these are destined shortly to 
become extinct, os the large copper butterfly {Lh^y^op/iauns 
(hspar) already is The fourth species, Geomalani r muluIouu, 
is not Hlnclly peculiar, being also found in Portugal , but iL is a 
survival of the Lusitamap fauna, to be classed with numerous 
plants of similar range, recorded in " Island Life," p 364 
Thus, of the four species given as peculiar, one only is strictly 
endemic, having regard to its whole husLory , and the three 
others are apparently best regarded as survivals of faun r which 
were formerly more widely spread 
Turning now to the varieties, we meet with a much larger 
proportion of truly endemic forms, though from our want of 
knowledge there u much uncertainty Limax marginal u\ var 
mac Hiatus is quite common in parts of Ireland, and as it is a very 
striking form, it could not easily have been overlooked had it 
occurred on the Continent The same applies with perhaps grealei 
force to the beautiful var albolatcrahs of Alton at t f, which 
abounds in parts of Wales I he black variety of Agnohmax 
agreshs is frequent in some places in \ orkshire, and has never 
been detected on the Continent But Simrolh fo ind it 
recently on mountains in the \zores, above the zone of culuva 
lion , and in Sicily and t reie there is a melanic form ( fan 
o> mitanus), still more differentiated 1 he var gnsens of 
A ag/tslu, found in England, and lately by St-harlT in Ireland, 
is grey instead of black, but I am not aware that even this 
degree of melanism exists on the ( ontinent, though, it is true, 
they have the dark brown var t/uti* 

This melanism is well illustrated by other British slugs— 
namely, two forms of Ltmaxflavus^ and two of Amalia sow*.rhyt t 
and may be compared with the well known cases of melanism so 
frequent among our Lepidoptera That there is a strong 
tendency to the formation of melanic races in these islands 
■cannot, I think, be doubted , and insular melanism elsewhere 
has been well established as a fact 

There is another class of varieties, noticed especially in the 
shells, characterized by a slight and yet real difference from the 
continental type This sort of variation is os yet very little 
worked out, but mosL conchologisls who have received common 
species in numbers from abroad, must have noticed how fre 
quently they have a different fa< it* from those familinr to us in 
Britain, though the actual difference may be so slight LhaL we 
should hesitate to separate them as varietie- Ouile recently, 
M Bourguignnt has regarded certain British specimens of 
Clauu'ia and Unto as constituting new species Probably 
hardly anyone will be found to follow him in thi** decision, but 
we know how thoroughly he and hi'* colleagues have ransacked 
Europe, and especially France, for novelties, so we may rcit 
assured that in all probability these shells represent variations 
not existing on the Continent 

AnoLher class consi-ts of forms which might be set down by 
■*ome os mere monstrosities, but which, nevertheless, are local in 
their distribution Such aie sinistral forms, which occur rarely 
in many species, hut in many instances frequently in cerlain 
places This form of variation is certainly inherited, and in 
fact has become the character of species and genera While 
shells of coloured apecies are apt to be scoffed at as mere albinos, 
but the character is undoubtedly an important one, since in 
Hyahnia we have every gradation of species from those which 
rarely present white varieties, to those which are normally and 
indeed invariably white. The colourless variety of Cothhcopa 
lubrica is frequent in one or two British localities, at least, but 
I never heard of its occurrence on the C ontinent, nor in North 
America, where the speciet is abundant 

The sources of possible error, in estimating the number of 
peculiar forms, are obviously many, and hence the need for 
prolonged and careful research in the future Hthx virgata 
var subiUUta lb very common in England, and I formerly 
supposed it endemic , but recently Mr J 'I Carrington found 
it at Toulon , and Hthx dauttzi , Kobelt, / supposed species 
from near Algetiru and Gibraltar, Is almost precisely identical 
with it, bo far as I can judge from ipeottnenB collected by the 
Rev J- W Horsley The variety Uueotona of the same species 
afro seemed characteristic of the Bnt^h fauna, but a form from 
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Toulon differs but shphUy from it Anon hot/tufts var Jallax , 
with orange slime, is given as peculiar It may, however, be 
the same as \ar \ubfn\rn r, C Pfr , which is of a brownish 
colour, or var titfe\ ( cn r, which is described as reddish or 
orange The^c would look extremely like jallax when the 
latter was covered with slime , but there is an element of un 
certainty, since Dr Scharff has shown that in A snbjuscus, 
Drap , there are two forms one coloured reddish only by its 
slime, as in Jallax } and the other with a yellow pigment in the 
skin Similarly, we remain doubtful about Halt t aipersa var 
lit/csien r, a form not rare in srnne English localities I know 
nothing described from the Continent that would agree with it, 
but when it loses its epidermis it agrees with the description of 
a french variety, and if we suppose the type of the latter to 
have heen a weathered specimen, the two must be identical 

11 )A Cot ktHFi r 

Institute of Jamaica, Kingston, Jamaica, May 3 

The Former Connection of Southern Continents 

I READ Mr Lydekker’s article on "The Discovery of 
Au«dralian-like Mammals in South America,’’ in Nature of 
May 5 (p 11), with the greatest interest It is woith while 
calling* attention to a physiographic fact pointing towards a 
former connection be'ween South \mcnca and Southern Africa, 
such ns appears to be required on biological grounds, t.s pointed 
out by Mr 1 ydekker 

1 he island of South Georgia m the \nlarctic Ocean lat 54 S, 
long M u W , is composed of clnv slate, the mountains, rising 
precipitately from the ocenn, ni Mining to altitudes of from 2000 
to 3000 metres (Nature, March 27, 1884, p 509) It is about 
1200 miles dm enm of Cape Horn, and almost exactly one third 
of the way between that Lape and the Cape of Good Mope 

The full significance of these facts seems hardly 10 have been 
realized, especially from a geological point of view The 
exisunce of clay slate rock furming mountains of an Alpine 
character indicates with certainty that the island is a portion of 
a submerged land of great extent In "The Origin of Moun 
tain Ranges" I have dwelt upon and developed ihc law that 
all greaL mountain ranges (not volcanoes) are thrown up only 
in areas of great sedimentation I his is true of c\Liy mountain 
range that has been geologically examined, and I do not know 
of a single exception Keeping this law well in view, cJay- 
slate mountains of an Mpine character protruding dnectly from 
the ocean become invested with deep meaning They indicate 
vast horizontal extensions of thick sedimentary deposits which 
have been subjected to great lateral pressure, and have iiecome 
ridged up along line'* uf least resistance I hat -iuch sedimentary 
rocks exist far and wide, loiming the ocean bottom about ihe 
island of South Georgia, I have not the least doubt A con- 
nnemal stepping stone one third of the way is a somewhat 
important independent support towards the land connections 
required by biologists between two great cmlincnis 

Park Corner, May 9 T MliIARD Rfadk 

The Leaser Spotted Woodpecker 

T. HE lesser spotted woodpecker is rather a rare bird, and per¬ 
haps the following notes may be worth recording 

This house is in the helds, at Lhc foot of ihe Cotswohls 
Opposite my bedroom window, and only four yards distant, there 
is a very tall old Lombardy poplar, with a stem two feet thick 
One of these birds visited this tree almost every day from the 
latter part of March till the 12th of this month, coming every 
morning between 6 and 8, and sometimes also at other hours 
He fixed himself always on the same part of the Biem, opposite 
my window, and about 25 feet from the ground , and as there 
are only a few small branches there, he was very plainly seen 
He made a remarkable sound, veiy loud, like the boring of 1 
lar^e auger, continued for one or two seconds, and repeated 
n^am and again at short intervals While the sound continued 
his whole body seemed in rapid vibration, and he was tapping 
the tree with extreme rapidity with ihe point of his beak 
During the intervals his head was generally moving quickly from 
side lo side, and his beak was often turned over to plume him¬ 
self At this time the crest on his head became often a splendid 
object When the Bun shone on it, it was like a flash of flame, 
or the glitter of polished copper foil The bird was about six 
inchei Tong, with a rather thick, fluffy looking body, the tail 
and back striped block and while, Ihe stripes broadest at the 
tail What he was really doing I could not deieimine. The 
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item of the tree at that place seems to be hollow, and the baric 
11 cracked, but no hole hoi been bored, and no insects are 
aeen there 1 have had it examined with a long ladder The 
bird has now disappeared I think his nest has been m the 
stem of an ash-tree in a held not far off There is a hole m 
it about the size of a tea-cup, but out of reach I have not 
seen his mate, or heard any answering cry 

Albert C Mott 

Detmore, near Cheltenham, May 21. 

The Ood or the Ethiopians 

If we were to classify the various African tribes which speak 
dialects of the Bantu language-branch (the Ethiopians of 
Herodotus and Pomponius Mela, of Do** Santos and Merolla) 
according to the names by which they designate the Deity, the 
greater number of them would be found to fall into twe great 
groups 1 

Tho j e on the eastern coast worship a god who is known under 
some form of the word Unkulunkulu 


ancestors of all the Eastern Bantu tribes from the River Dana 
to the Great Fish River, whose descendants Kill retain the name 
in their vocabularies, and still hold it in veneration 

On the western coast this name seems replaced by a word 
which may be most conveniently referred to under its moat 
common form Nzambl 


Tribe. 

Name of God 

dl Walai 

1 Subu / 

Nyambi 

n Halemoe 

Nyama 

be Nga \ 
ba Seke / 

Nyambi 

0 Rungu 

Artyambi 

m Fongwe 

Njambi 

m Bete { 

Ndshambi 

a Shira 

Aniembie, Njambe 

ba Kele 

N shambi 

ba Nyombe 

Ndzambi 

Loango tribes 

Zambi 


J nbr 

N inn for God 

r 

! Hoot, inramng ‘great "or 
"old 

Derivative 

am a Mpondo 

Ukulukulu 


) inkulu = great, old 

ama Xo^a J 

Unkulunkulu 

Kulu 

> ubukulu = greatness 

ama Zulu f 

) ukukulwa = to make great 

be Chuanic 

(Mokholokholo) 1 

Kholo 

ekholo — great] 

Inhambane tribe 

Mulungulu 


Tribe at L Moero J 

Mulungu 



,, ,, L Tangamka 

Mulungu 



wa Yao 

Mulungu 


ukulnngwn = greatness. 

a Nylka 

Mulungu 

Kulu 

wa Kamba ] 

Mulungu 



ma Konde 

Mlungu 



uia Koa, Mozambique 

Moloko (Muluku) 



,, Quilhmane 

Mulugo 



,, Rovumah 

Sofala tribes 

,, ,, of Dos Santos 

Sena tribes 

Mlugu 

Murungu 

Molungo 1 

guru 


Murungu , 

Kuru 

ikuru = great 

Tele tribes 

Muungu 

Kuru 

L Bangweolo tnbe 

Myngu 


, Kukuu — old 

1 Kwanza = old 

wa Swahili, Zanzibar 
,, C Delgado 

1 Muungu 

Mlungu 

Ku 

I Kuu = morally \ . 

1 Kubwa = physically J" ® rea 

; SS»)«—- 

wa Pokomo 

ba Yanzi (Central Africa) 

ova Hererb (South-West Africa) 

Mungo 

Molongo 

Ku 

{ ou kuru = antiquity 

Mukuru 

Kuru 

1 

| ova kuru = ancestors 
( ova kurupa = old age 



1 Thu term raeana limply a v^ry old person, and Is not applied io God 


It will be seen that the least corrupted form of the word 
Unkulunkulu, or Ukulukulu, 11 found in the Zulu, Xoss, and I 
Fondo dialects of the Kaffir language 

The word itself 11 formed from the Zulu or Xosa adjective I 
nkulu (root kulu) "great,” "grown," hence "adult," "old" 
Unkulunkulu therefore means primarily "the great (or old) one , 
of the great (or old) one " 

The cult paid to Unkulunkulu 11 a typical instance of that 
*form of monotheism which takes its origin from ancestor 
worship The Kaffirs call him their progenitor Unkulunkulu 
ukobu wetu 

The above table appears to show that, m Molungo, Mulungulu, 
Mlugu, or Mungu, the term thus variously modified 11 derived 
directly from the full form Unkulunkulu (perhaps originally 
MunlcuJanknhi), and thereafter corrupted by phonetic decay, 
Instead of being in each case derived independently, like the 
archaic form, from the adjective signifying " great" in the 
language to which It belongs, 

TheTnfereftce, therefore, teems to be that the wordMunkulun- 
kulu warned (not necessarily in its present sense) by the common 
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Kabinda tribes 
Ka Kongo tribes) 
Angoy tribes J 
ba Sundi 
ba Teke 
ba V ansi 
ba Burnt 
eBhi Kongo 
ba Lunda 
ba Bunda 
raa Ngala 
ba Bihe 
ba Rotse 
ova Herero 


Nzambl Pongo 
Zurabi 

Ndzambi & pungo 
Ndshambe, Nihami, &c 
Nzambi, Nyambi 
Ndshambi 

Nzambi, Nzambi ampungo 
Zambi 

O nzambi 

Nsambl 
Nzambi 
N yam pc 
Ndyambi 


The worship of Nzambi 11 inextricably commingled with that 
of fetishes and ddols, and has doubtless been still further 
corrupted by contact with the Portuguese missionaries who were 
so active in the work of conversion in the Congo Empire In the 
seventeenth century But there 11 reason tooelleve that in Its 
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primitive conception Nzambi was a celestial being or foice a 
Nature spirit like Zeus orlodrn, who ruled the sky or controlled 
the lempeat 

Among the Isubu, tg, a cognate form signifies “heaven," 
and such is the case alio at Cape I opez Winwood Read's 
Mpongwe raised their hands to heaven when they appealed to 
Njambi to save them from the hurricane , and his Ashira slave 
pointed in the same direction when questioned on the subject of 
the deity The Manyombe regard Nvambi oa heaven, and the 
Basundi call him the 11 spirit on high' 1 , and according to Knlbe 
the olyi Herero term Karunga Ondyambi = *‘ heavenly bestower," 
11 who gives and withholds rain " 

The word bears little^evidence of change, and is perhaps of 
comparatively modern origin 

It appear*, therefore, tnat while the Eastern Bantus, who 
worship Unkulunkulu, indulge in ahnen cult, the western 
adherents of Nzambi are more or less Nature worshipped In 
thia respect they appear to approach the Negroes of the Gold, 
Slave, and Oil Coasts 

A third and smaller, but very distinct group apply the term 
Monmo or Molimo to iheir conception of the deity I refer to 
the Barolong, the Basuto, the Batlapin, and other clans, which are 
generally classed together as the Dcchuana tribes “Monmo" 
is the singular form of a word the plural of which, barimo, 
balimo, bedimo, bazimo, is found almost univeraally among Lhe 
Bantu tribes to denolc the spirits of the dead 

The application of the singular form, Morimo, Molimo, in a 
specialized and restricted sense to the Supreme Being is con¬ 
fined almost entirely to the LJechuana and has perhaps 

been only recently used in this monotheistic sense , although 
John Pory mentions (in his edition of Leo Africanus, a.d 1600) 
Muzimo as the one god of the Monomotdpa tribes, and Graven- 
broek (A D 1695) says of the Kaffirs of Zimboe, " Dmmlatcm 
aliauem Messimo dictam in lucis lummo cultu venerantur " 

One oLher tnbe, the Lomwe, who live east of Lake Kilwa 
among the Namuh Hills, use the word Munmu for God, m 
this respect differing from their Makoa foes, who worship Mlugu , 
but this rather leads one to conclude that this tribe is an 
outlying Rechuana clan Mr O'Neill has pointed out the 
peculiarities of language and architecture which distinguish the 
Lomwe from their neighbours \V Hammond Tookk 

Cape Town 


Aurora Borealis 

Have any of your readers observed the display of aurora 
borealis to-night (Wednesday) ? I regret that insufficient know¬ 
ledge of astronomical technicalities does not permit me to 
describe more exactly the size and position of the display It 
appeared between 11 and II jopm, ai while streak* or bands 
of light, varying in width and intensity, now shooting up a 
considerable distance, now dymg away It was especially 
brilliant just Lo the right of the constellation of Cassiopeia, and 
thiH was Its furthest eastward limit, it extended more or less 
across the whole northern sky, and at times was bright enough 
to dim the stars it covered The rays appeared to shoot up 
high into the sky above Cassiopeia. Tt was a very beauuful 

f ihenotnenon, ana was possibly more distinct in more northern 
atitudes, Warington Stolx 

S Paul's Vicarage, Derby, May lS 


THE HEW ELEMENT, MASRJUM 
llj'URTHER details concerning the new element, whose 

probable existence was announced in a paper com¬ 
municated to the Chemical Society at their meeting on 
April 21, are contributed to the number of the Chemiker 
Zeitung dated May n The mineral containing the new 
substance was discovered in 1890 by Johnson Pacha in 
the bed of an old nver in Upper Egypt long since dried 
up, but of the former existence of which there are records 
dating back some 6000 years. Indeed, the name by which 
it is known in the neighbourhood is " Bahr-beU-Mk/' or 
a nver without water. 11 Here and there in the track of 
the old watercourse are small lakes whose water ib of 
considerable repute for its medicinal vafhe Specimens 
of the mineral were sent by Johnson Pacha to the Khedivi&l 
Laboratory at Cairo, where it was einmined by Messrs 
H. Droop Richmond and Hussein Off, the authors of the 
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paper laid before the Chemical Society The mineral is 
found to be a fibrous variety of a mixed aluminium and 
iron alum containing ferrous, manganous, and cobaltous 
oxides In addition, however, to these ordinary con¬ 
stituents, a small quantity of the oxide of another element 
would appear to be present, having properties entirely 
different from those of any >et known This element the 
discoverers have Lermed masrium , from the Arabic name 
for Egypt, and the mineral has accordingly received the 
name of rnasttU The symboJ adopted for masnum is Ms 
lhe composition of masrite may be expressed by the 
formula (Al,Fe),0 3 (Ms, Mn, Co, Fe)0 4SO, 2 oHjO 
The amount of masnum present is very small, averaging 
only abouL o 2 per cent , but by working upon fifteen kilo¬ 
gram of the mineral a considerable quantity of the ele¬ 
ment in the form of various salts has been accumulated 
A typical analysis of masrite published in the Proceedings 
of the Chemical Society is as follows — 


Water 

40 

35 

Insoluble miter 

2 

61 

Alumina 

10 

62 

Feme oxide 

1 

b 3 

Masrium oxide 

0 

20 

Manganous oxide 

2 

5 b 

toballous oxide 

I 

02 

t errouis oxide 

4 

23 

Sulphuric oxide 

3 b 

?H 


100 

00 


Suspicions that the mineral contained some hitherto 
unknown constituent were first aroused by the fact that 
when it was dissolved in water, and sulphuretted hydro¬ 
gen was passed slowly through the solution in presence 
of acetic acid, instead of the expected black pre¬ 
cipitate of sulphide of cobalt a white insoluhle substance 
was first precipitated This white precipitate continued 
to form until the new substance m the solution was all 
used up, when black sulphide of cobalt began to be thrown 
down lly decantation before the formation of the latter, 
and subsequent washing with dilute hydrochloric acid, 
the white substance was isolated in a state of tolerable 
purity It was found to dissolve in boiling mtrohydro- 
chlonc acid. The solution in aqua re^ta was evaporaLed 
in order to remove the excess of acid, and ammonium 
hydrate added, when a voluminous white precipitate of 
the hydrate of the new metal was thrown down The 
hydrate was washed by decantation, and subsequently 
dissolved in the minimum excess of sulphuric acid 
The solution of the sulphate of the new metal was next 
evaporated to syrupy consistency, water was added until 
complete solution was just effected, and the solution 
mixed with an equal bulk of alcohol The effect of this 
addition of alcohol was to cause immediate precipitation 
of crystals of the sulphate of the new metal, a further 
crop of which was also obtained upon evaporation By 
repeated recrystallization most of the small quantity of 
iron present was removed In order to eliminate the 
last traces of admixed ferrous sulphate, the crystals were 
redlasolved in water, and excess of sodium hydrate added 
As the hydrate of the new metal is soluble in excess of 
soda, the hydrated oxide of iron was readily removed by 
filtration Upon the addition of ammonium chloride the 
white hydrate was precipitated m a gelatinous form ; the* 
hydrate was redissolved in hydrochloric acid, and again 
precipitated and washed The almost perfectly pure 
hydrate so obtained was then finally converted to chloride 
by solution in hydrochloric acid 

In order to obtain data as to the atomic weight of 
masrium the following determinations were made A 
known quantity of the chloride solution was precipitated 
by ammonia, and the hydrate thus obtained was ignited, 
and the remaining oxide weighed. A second portion 
was precipitated by a solution of microcosmic salt in 
presence of ammonia, and the phosphate obtained ignited 
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and weighed The chlorine contained in a third portion 
was determined by means of silver nitrate in the ordinary 
manner From the number* so obtained the equivalent 
of masrium waa calculated A pure preparation of 
masrium oxalate was also obtained by precipitating 
the neutral solution of the chlonde with ammonium 
oxalate, masnum oxalate resembling the oxalate of 
calcium in being insoluble under such conditions The 
precipitated oxalate was washed, dried, and ignited m 
a combustion tube whose (prward end was tilled with 
copper oxide, when the salt was decomposed with elimin¬ 
ation of its water of crystallization, which was absorbed 
and weighed in the usual manner The residual oxide 
was also weighed, and the oxalic acid, in another quantity 
of the salt, was determined by means of a standard 
solution of potassium permanganate The crystals of the 
oxalate were thus found to contain 52 70 per cent of 
masnum oxide, 15 85 per cent of oxalic anhydride, and 
31 27 per cent of water 

from the whole of the analytical data yet obtained, 
assuming, as the reactions of the salts would indicate, that 
masnum is a divalent element, the atomic weight t would 
appear to be 228 An element of atomic weight about 
225 is, indeed, required to occupy a vacant piace in the 
periodic system in the beryllium-calcium group, and 
masnum appears likely to be the element in question 

Masrium h.T.s only yet been observed to combine with 
oxygen in one proportion, to form the oxide MsO 
Masnum oxide is .1 white substance much resembling the 
oxides of the lime group The chloride, MsCI,, is obtained 
upon evaporation of a solution of the oxide or hydrate in 
hydrochloric acid r Ihe nitrate, Ms(NO|)j, crystallizes 
from 50 per cent alcohol, and the crystals contain water, 
the amount of which has not been determined The 
sulphate, Msb 0 4 8 H, 0 , is a white salt which crystallizes 
badly from water, but which separates in well developed 
crystals from 50 per cent alcohol It combines with 
sulphate of alumina to form an alum, also with potassium 
sulphate to form a double sulphate The oxalate above 
referred to, MsC/) 4 8 H/ 3 , is a white salt, soluble in 
acetic acid, and alao in excess of masnum chloride 

The most important reactions of the salts of masnum, 
as far as they have yet been studied, are the following 
Sulphuietted hydrogen produces no precipitate in pre¬ 
sence of hydrochloric acid, but yields a white precipitate 
in presence of acetic acid Ammonia precipitates the 
white hydrate of masrium from solutions of the salts , the 
hydrate is insoluble in excess of ammonia Ammonium 
sulphide and carbonate produce white gelatinous pre¬ 
cipitates, likewise insoluble in excess of the reagents 
Ammonium phosphate yields a white precipitate of phos¬ 
phate Caustic alkalies precipitate the hy r drate, but the 
precipitate is readily soluble in excess of the alkaline 
hydrate Potassium ferrocyamde produces a white pre¬ 
cipitate which is soluble in excess of masrium chlonde, 
but not in dilute hydrochloric acid Potassium femeyan- 
lde yields no precipitate Potassium chromate precipi¬ 
tates yellow chromate of masnum, which is soluble 111 a 
further quantity of masnum chlonde Potassium tartrate 
yields a white tartrate precipitate which dissolves in ex¬ 
cess of the reagent, but the solution is not reprecipitated 
by the addition of ammonia. 

^ Metallic masnum has not yet been obtained Attempts 
to isolate it by heating the chlonde with sodium under a 
layer of common salt, and by the electrolysis of a solution 
of the cyanide proved unsuccessful The chlonde, more¬ 
over, is not sufficiently volatile to permit of its vapour 
density being determined 

From the above interesting reactions, however, it will 
be evident that masrium possesses a strong individuality, 
although on the whole behaving somewhat like the metals 
of the alkaline earths and those of the nnc group. Further 
work will doubtless afford more definite information con¬ 
cerning its nature and properties A E Tutton. 
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ON A NEW METHOD OF VIEW/NG 
NEWTON'S RINGS 

1 F we observe the reflection of a rectangular strip of 
* any opaque substance (A) about f inch wide in a 
piece of plate glass of about the same thickness^ it appears 
thus — 


4 



A, A. being the reflections caused by the upper and lower 
surfaces of the glass respectively 

If .1 second glass plate,of the same thickness, be added 
beneath the first, there is a third reflection (A,) added 
below A, thus, drawing only the reflections for simplicity's 
sake — 



Now if the upper slab of glass b e. gradually raised above 
the lower, the opaque strip remaining in position, the re¬ 
flection Aj (Fig 2), which generally exhibits traces of 
colour when plate glass is used, splits up into two (Aj A,) f 
Lhus — 



Thus it is pioved that A_, (Fig 2) is the resultant of the 
reflections of the strip by the lower surface of the upper 
plate, and the upper surface of the lower plate (A^ and 
A lf Fig 3, respectively) 

In saying that Aj is the reflection of A caused by the 
top surface, we mean that light which would fall on that 
surface and be reflected to the eye is prevented from so 
doing by the presence of A , and so with respect to the 
other reflections thus, if any one of the reflections 19 
not perfectly dark, we can assert that the light seen in 
it is at any rate not due to reflection (for the first tune) 
at the corresponding surface , eg A 4 (Fig 2) appears 
anything but dark, and we may assert that the light seen 
m it is not reflected from the bottom surface of the lower 
plate (at all events for the first time). 

Now by means of two similar rectangular strips A and 
B, placed with their long sides parallel to the surface of 
the glass, B being further from the observer and from the 
top plate, it is very easy to arrange them so that B t — 
the reflection of B in the lower surface of the lower plate— 
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apparently coincides with A t —the reflection of A in the 
upper surface of Lhe upper plate , and thus, neglecting 
for the time light which hTS undergone more than one 
reflection, we see this A t B 4 combination of reflections 
illuminated by light which has undeigone reflection at 
the two inner surfaces only 

It is clear that if we substitute for the two glass plates 
the apparatus generally sold fo- exhibiting Newton’s 
rings, wc can by this simple method view the ring^ by 
the light proceeding from the two inner surfaces onl\ 
Thus viewed, the central dark spot appears of a rich 
velvety black, and the coloured rings very biilJiant The 
experiment can easily be projected, and the diflcrcnrc in 
the appearance of the rings on the screen, with and with¬ 
out the opaque screens, is \eiy striking 

The eliect of the two screens can be still more simply 
given by cutting a slit in a piece of blackened cardboard of 
about the same widLh as the thickness of one of the glass 
plates in the rings apparatus , it is almost needless to 
state that the cardboard in the region of Lhc upper and 
lower edges of the slit peiforms Lhe functions of the 
screens B and A respectively In tins wav the backing of 
the lower glass plaie (to get 1 id of the itflecLmn from Us 
lower surface) may be avoided , an obvious advantage 
when it is desirable to show Lhe interference in the 
transmitted as well as in the reflected liglu 

But the interest of the method does not only lie in Us 
simplicity Besides atfording an easy proof that the 
rings are caused by light reflected at the inner surfaces of 
the plates, it dso gives a method of seeing and possibly 
differentiating the inteiference curves produced by light 
which has undergone only one leflection, le the rings 
commonly known as Newton’s, from the curves produced 
by the interferences of waves which have undergone two 
leflections or iftore (and these last, so far as I know, can 
only be shown by ihis method) , for if, using the ring 
apparatus and 1 single opaque screen say 3 inches X 
\ inch, we look into the central leflection (AJ rarefully, 
tw r o sets of rings, intersecting, can he seen 1 liesc cannot 
be due to light reflected at the points whence the rays 
which form the primary rings are reflected—by what has 
gone before 

To indicate, without attempting for the piescnt any 
further analysis, how some of the other interfeience 
systems may be rendered visible —lake a strip of 
blackened cardboard, say 8 inches X 2\ inches and view 
its reflections in Lhe Newton’s lings appaiatus C hec 
I*ig 4) being the lower portion of this new scieen, its 



reflection will be seen to consist of a number of shaded 
Btr JP s > Cn Cj, C 3l &c , and in 'each of these will be 
evident different interference curves (plainer, of course, 
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when monochromatic light is used) , in C, the primary 
rings, in C, two series of rings crossed, in C 4 still 
more complicated forms, and so on , each set fainter 
than the last, the light to which it is due having under 
gone more reflections than its predecessor The method 
suggested for the experimental analysis of these inter¬ 
ference systems can only be sketched roughly here It 
is, by the use of a sccund screen, possibly a third, so to 
combine the reflections of the screens with observations 
of the consequent alteration in the interference curves, as 
to completely verify Lhe results a mathematical analysis 
of the problem would predict i C TORILR 


JE AX SER] r \IS STAS 

P J-W, if am, among the men of st icnce of Lhe present 
day have at once done such important work and 
earned so litLle popular recognition is Jean Servais Stas 
The names of Farvday, Liebig, Dumas, Darwin, have 
become household words beyond the laboratory and the 
lecture theatre, and are fiequcnlly taken in vain by Lhe 
purveyors *of ‘'science for the million *' But, wheLher 
among Lhe 11 classes " or the “masses,” if we mention 
Stas we are apt to be asked, Who was he? What has he 
done f If we mention his determination of the atomic 
weights, wc have to follow this -a itenient up wiLh a popu- 
lai lecture on sun hiometry 7 and aie then told that Lhere 
is not much 11 it 

Stas vvas born at Louvain, on August 21, 1S13 Like 
many young men of scientific tastes in the earlier part of 
Lhe century, lie entered upon the study ol medicine, and 
graduated as M D But, feeling himself strongly diawn to 
chemicii research, he came to the conclusion dm the life 
of a practising plnsicianwas not his trm sphere So 
eai |y as 1S35 lie undertook, in conjunction with his friend 
De Ivoninck, an investigation of the ioot-birk of the 
apple tree, and discoveicd phlondzine, an interesting 
crystalline body Iluvvcvei, at ibe outset he merely 
succeeded in obtaining this body in its pure state and in 
ascertaining its behaviour with reagents He decided 
to go further, and to study Lhe constitution and Lrans- 
foimations of phlondzine lo this end he stood in need 
of further instruction But Lhe methods of organic in¬ 
vestigation weie at that time little advanced The art 
of rese irch was taught omy by I lebig at Giessen, and 
by Dumas at Pans Stas made choice of Dumas, and 
alter overcoming endless difficulties, was admitted as a 
pupil in the laboratory of that distinguished Academician 

Here, he resumed the study of phlondzine, and soon 
succeeded in determining its formula, and those of its 
principal derivatives He ascertained that in contact with 
acids, phlondzine was split inLu glucose and phloreiin, 
thus belonging to the class of glucosides, bodies the 
prototype ol which had been discovered by Liebig and 
Wohler in amygdaline Berzelius, a man by no means 
lav ish of praise, declared that “ from an investigator who 
has carried out suv h a resean h much may be expected 11 

Impressed with Lhe ability of his pupil, Dumas re¬ 
quested him to undertake a senes of investigations in 
conceit with himself The first of these researches was 
the examination of theact’on of potassa-lime on alcoholj 
lhey determined that, without exception, alcohols were 
transformed into corresponding acids By their powers 
melhylic alcohol yielded formic acid, and ethyhc alcohol 
yielded acetic acid Fusel oil gave a valerianic acid 
exactly agreeing in its properties with the natural valeri¬ 
anic acid— a discovery of great importance consider¬ 
ing the paucity of synthetic organic compounds then 
known. In conjunction with his master, he ascertained 
Lhe molecular weight of valerianic acid by a determination 
of its vapour density and by its conversion into tri- and 
tetra-chlorvalenanic acid, thus justifying their joint belief 
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as to the alcoholic nature of fusel-oil This conclusion 
was ex peri men tally confirmed by the conversion of fusel- 
oil into valeraldehyde 

Immediately after these experiments, Stas, aided by 
Dumas, entered on the most important work of his life 
It had been already found that on the combustion of the 
more highly carbonized hydrocarbons the sum of the 
carbon and hydrogen was decidedly greater than the 
weight of the substance taken for analysis Two possible 
explanations were suggested The excess might be due 
to a constant error in the method employed, but on care¬ 
ful and frequent repetition of the experiments no such 
error could be traced, or there remained the possibility 
that the composition either of carbon dioxide or that of 
water had not hitherto been accurately determined, In 
deciding this question Dumas and Stas developed pre¬ 
cautions which had never been equalled, and which cer¬ 
tainly have not been since surpassed 

It must be remembered that, like Darwin in another 
department of science, Stas was his own most acute and 
formidable critic He seems never to have weaned in 
devising possible objections to his methods and results, 
nor of suggesting loop-holes through which errors might 
possibly have crept In redetermining the atofruc weight 
of carbon, graphite (natural and artificial) and diamonds 
were submitted to combustion in a current of perfectly 
dry oxygen After the checking and re-checking of | 
results, the operators were forced to conclude that the 
true atomic weight of carbon was lower than hitherto had 
been universally accepted It had been determined by 
Berzelius and Dulong as 1224 Dumas and Stas made 
it simply 12, and confirmed the result by carefully repeated 
analyses of many substances of known composition 
Hence Dumas was led to accept for the atomic weight of 
oxygen 16, and for that of nitrogen 14 Whilst Dumas 
and Boussingault executed their determinations in Pans, 
Stas earned out the same experiments by the same 
method at Brussels 

These startling results recalled the Attention of chemists 
to the hypothesis of Prout, 1 c that the atomic weights of 
all the elements must be multiples of that of hydrogen 
(H = l), by a senes of whole numbers Into thi3 question 
Dumas and Stas threw themselves heart and soul The 
experimenters came to separate conclusions Stas entered 
the investigation in the full conviction Lhat he should find 
the principle of Prout exactly confirmed At the conclusion 
of his arduous labours, he found his expectations to be 
“ pure illusion ” 

On the other hand, Dumas sought to retain the hypo¬ 
thesis in a modified form 

Neither of these eminent researchers seems to have 
paid sufficient attention to the fact that. the atomic 
weights of a considerable number of the elements differ 
but very slightly, in excess or in deficiency, from the 
values which the hypothesis of Prout would require It 
is quite possible we are here in presence of a residual 
phenomenon which interferes with the exactitude of the 
law 

In a paper recently read by Prof W Spring before the 
Belgian Academy of Sciences the speaker gave an abstract 
of the unpublished researches of Stas In a certain 
memoir, “On Silver,” was discussed a treatise by Dumas 

? n the Quantity of gases absorbed by siIvct, in which 
)umas had conceived doubts as to the conclusions of 
Stas on the hypothesis of Prout For the critical purpose 
Stas prepared absolutely pure silver, containing not a trace 
of gases nor of kindred metals At the melting-point of 
inajum the silver was volatilized without revealing by the 
spectroscope any trace of sodium, a metal which Dumas 
had suggested as being possibly present This pure 
silver gave the same atomic weight as the silver used 
previously by^Stas Hence the atomic weight of silver 
must retain the value which S(ai, in his earliest determina- 
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tions, had assigned to it, and consequently the objections 
of Dumas fall to the ground 

A second Stas memoir, recently brought to light, fully 
investigates the question whether the elements sodium, 
potassium, lithium, calcium, strontium, barium, and thal¬ 
lium can be mutually transformed either by intense heat 
or by electric action To carry out his experiments, 
undertaken in consequence of the views lately expressed, 
that the spectra of the above metals assume a different 
aspect at very high temperatures, Stas required materials 
chemically, or rather spectroscopically, pure This diffi¬ 
cult task took him eleven years to accomplish As a re¬ 
sult he found that even at the melting-point of iridium 
(from 220o y to 2500°) the spectral lines of the metals 
remained unaltered, and that consequently the trans¬ 
mutation of elements under the special circumstance is 
devoid of foundation The error may have ansen, as 
Stas suggests, from the use of materials not absolutely 
pure 

In this course of experiments he verified the distinction 
pointed out by Bunsen between the flame spectra and 
the electric spark spectra of metals The flame spectrum 
of sodium, even at the most intense temperature, shows 
the well-known double yellow line But in the complete 
electric spark spectrum there appear six double lines, 
lying respectively in the orange red, the yellow, the 
greenish-yellow, the green, the greenish blue, and the 
violet In the solar spectrum all these six double lines 
are represented by black lines (n the spectrum of the 
electric arc may be recognized the six double lines, but 
in the intense white light of the poles merely the flame 
spectrum with its double yellow line 

The results of his investigation Stas describes in a 
discourse entitled “ De la Nature de la Lurm^re Solaire,” 
delivered in 1891 From the coincidence of the lines of 
[ the metals as recognized in the spark-spectrum with 
1 FrauenhofePs dark lines in the solar spectrum, Stas in¬ 
ferred that the heat and light of the chromosphere were 
produced by disruptive discharges 

| The daily life of Stas was by no means devoid of 
troubles Posts of honour, indeed, were showered upon 
him both in his own country and abroad He was Vice- 
President of the Belgian Sanitary Council, technical 
assessor of the National Bank, a perpetual member of 
the Council of Administrators of the University of Brus¬ 
sels, a member of the Statistical Bureau, President of the 
Belgian Academy of Sciences, Honorary Fellow of the 
Royal Society (which conferred on him the Davy Medal), 
Corresponding Member of the French Academy of 
Sciences, and of the majority of the more distinguished 
Academies and scientific Societies So far back as 1873, 
he was elected an honorary member of the German 
Chemical Society He was also a Grand Officer of the 
Belgian Order of Leopold and of the French Legion of 
Honour, as well as a lenight of many orders throughout 
Europe 

His earliest remunerative position was that of Pro- 
! feasor of Chemistry at the Military School of Brussels, a 
post he successfully filled for more than a quarter of a 
century So paltry was the salary attached to this office 
I that he finally petitioned Government for an increase 
His request was granted, but in a fashion worse than 
, refusal He was voted an additional salary of 200 francs 
—a sum he naturally disdained to accept Soon after he 
1 suffered from an affection of the larynx, which put an 
end to the delivery of lectures He was compelled to 
tender his resignation, but as he had not completed the 
thirty years of service extorted by law he missed his 
pension From this plight he was rescued by the offer 
of a post in connection with the Mint (Cotnmissaire des 
Monnaies) The respite from trouble was brief A syn¬ 
dicate of speculative capitalists proposed to the Govern¬ 
ment to coin an enormous sum of francs With the full 
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concurrence of the Minister of Finance, Stas resolutely 
resisted a scheme he considered dangerous to Lhe in¬ 
terests of the nation With a change of Ministry the 
roposed measure was earned Stas forthwith resigned 
is post in the Mint, preferring to sacrifice emolument 
rather than countenance a step which he knew to be 
detrimental 

Stas not unfrequently engaged in tasks which appeal 
more directly to the popular mind than the determination 
of atomic weights in 1850, Belgium was thrown into 
excitement by a poisoning case not less sensational than 
that of Palmer in ourpwn country It has been said of 
Belgium that it is less permissible to knock down an 
ouvnei than to murder a nobleman A Count Bocarmc 
had poisoned lus brother-in-law Had the crime in 
question been committed by one of the people , it might, 
if not condoned, have been inquired into in a somewhat 
perfunctory manner But as the only man to whom 
suspicion pointed was an aristocrat, a searching inves¬ 
tigation was demanded by an indignant public The 
chemical investigation conducted by Stas was performed 
in a masterly manner The unerring chemist not only 
detected nicotine poison, but also the exact quantity 
which had been administered The guilt of Count 
Bocarme was much more satisfactory established than 
that of Palmer in the Rugeley case 

With characteristic thoroughness Stas was not satisfied 
with the mere detection and quantitative determination 
of nicotine He elaborated a general method for the 
recognition of organic poisons in chemico-Iegal inves¬ 
tigations His method of detection, revised and perfected 
b) Julius Otto, is still in general use among toxicologists, 
under the name of the Stas Otto process 

At the London International Exhibition of 1862, to 
Stas was intrusted the report on the industry of oils and 
fats The question was discussed whether the oldmeLhod 
of saponification by means of alkalies or the recentl) in¬ 
dented acid saponification was to be preferred The ex¬ 
periments of Stas demonstrated not only the superiority 
of the acid process from an economical point of view, 
but supplied the industrial world with the working details 
of a method still followed by the manufacturers of 
steanne candles 

At the initial meeting of the International Committee 
of Weights and Measures held at Pans in 1875, Stas 
appeared as the Belgian representative, and took a very 
active part in its labours From 1877 to 1879 he was 
associated partly with H Ste Claire Deville, and partly 
with C J Broch in the selection of the metals to be used 
as standards or protohpes for weights and measures 
The alloy selected consisted of 90 per cent of platinum, 
ard 10 per cent of iridium The reports are rich in 
important observations on the properties of the platinum 
metals Unfortunatelj they have been published, so far 
as the writer is aware, only in ihe Prods- Verbaux tin 
Comity International aes Fouls et Mesures } documents 
not readily accessible The results have still to find their 
way into the text-books and metallurgical manuals 

But other labours of the illustrious Belgian chemist 
have still to be unearthed At the request of his Govern¬ 
ment he carried out important researches on metallic 
alloys for the manufacture of heavy artillery His copious 
reports are said to be buried in the archives of the 
Belgian War Department 

In one quarter only did Stas encounter ill will He was 
a champion of the freedom of research and of the in¬ 
dependence of the Universities Hence he came into 
frequent collision with the “clerical party," which in 
Belgium plays a rdle similar to that of the ethicists and 
self-constituted '* anti- ,J Societies in Britain 

On January I, 1891, at the King’s NeV Year reception 
he courageously reminded the Ministry of the respect 
which a Government owes to science. We regret we have 
not met with the text of this discourse, which would be 
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worth reproduction in England The insulting replies to 
Lhe bold utterance of Stas were drowned m the loud and 
general approval of the country 

It is pleasant to add that the personal character of Stas 
was in harmony with his scientific pre-eminence He 
was a man of whom it could be said, “Nihil tetigit quod 
non ornavit" It was one of his great distinctions that, 
unlike many illustrious men of science, he waa not followed 
to the grave bv the ghosts of dead theories 


NOTES 

Mln of science were glad to see that the list of those on 
whonl birLhday honours were conferred included Dr John 
Evans, who has become a K C 11 , Mr W T Thiselton 
Dyer, who has been made aC IF. , and Mr H H Howorth, 
who has been made a K C I E 

The annual visiiation of the Royal Observatory at Greenwich 
will tahe place on Saturday, June 4. 

■ 

The Secretary of the British Association Committee for 
arranging for lhe occupation of a table at the laboratory of the 
Marine Biological Association, at Plymouth, requests us to 
announce that applications for the use of the tabic during the 
presenL summer should be addressed to him (Mr S F Harmer, 
King's College, Cambridge) not later than Friday, June ia 

Mr Walter Garstanc, M A , Berkeley Fellow of the 
Owens College, Manchester, and formerly assistant to the 
Director of the Marine Biological Association, has been 
appointed to a naturalist's post upon Lhe staff of the Marine 
Diological Association at Plymouth, and will have charge of the 
dredging and collecting operations conducted at the station 

In the fifth Annual Report of the Liverpool Marine Biology 
Committee {pecember 1891), Prof Ilcrdman suggested that the 
marine biological station might with advantage be changed from 
Puffin Eland lo some more easily accessible part of the district, 
where a fresh area could be investigated After a careful con 
sideration of several sites, lhe CommitLee decided upon Port I nn, 
at Lhe ^outli end of the Isle of Man, and a suitable building for a 
marine laboratory, of three rooms, has now been erected, on the 
beach immediately below the Bellevue Hotel, from plans pre¬ 
pared by Prof Herdman This laboratory being ready for 
workers, and a number of members of the Liverpool Biological 
and other scientific societies, and also of the laic of Man Natural 
History and Antiquarian Society, having expressed an Interest 
in the progress of the undertaking, the Committee have resolved 
to inaugurate the station by a formal opening on Saturday, 
June 4, The Lieutenant-Governor of the Island, Mr Spencer 
Walpole, has consented Lo perform the ceremony , and His 
Excellency, and the Bishop of Sodor and Man, have accepted 
the invitation of the CommiUee to be present at a luncheon to 
be given at the Bellevue Hotel on Lhe occasion 

The Puffin Island Biological Station hu been taken over by 
several members of the staff of the Univemty College of North 
Wales, Bangor, and will be worked henceforth in connection 
with that College Dr Philip While, the lecturer on zoology, 
has been appointed director of the station The Island is in ful) 
view of, and within easy reach of, the College. The station, as 
formerly, will be entirely supported by voluntcuy contributions. 

The Marine Biological Laboratory at Wood's Holl, Massa¬ 
chusetts, will be open for investigators from June 1 to August 
30 The demand for tables at the laboratory has been so great 
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lhat the tnutees decided gome time ago to enlarge the building, 
and a spacious new wing will be ready for use on fuly I Vnnous 
courses of instruction in zoology, botany, and microscopical 
technique will be given, as usual, during the season Leciurrs 
on special subjects will also be delivered by members of Lbc 
staff 

The annual conversazione of the Society of Arts will take 
place at the South Kensington ^fuseum on Wednesday evening, 
June 29 

The German Anthropological Society will hold its general 
meeting this year at Ulm, beginning work on July 31 Arrange¬ 
ments have been made for some very pleasant excursions in the 
neighbourhood. 

Major-General Noble, R A , died on Tuesday, May 17, 
in hia fitly eighth year He was well known, not only as the 
author of books on military subjects, but as the inventor of 
various scientific instruments connected with the manufacture 
of guns and gunpowder * 

■ 

The University of Heidelberg has conferred the degree of 
Doctor of Natural Philosophy, honoris can rd, on the well- 
known entomologist, Baron Osten Sacken 

THE beautiful illustrations contained in the Jiltul and 
White Hand-book to the Royal Academy ami New Gallery 
pictures are sure to be welcomed by those who have not already 
seen them, while to those who have visited these Galleries 
good reproductions of them will not be amis9 The different 
coloured lints given to the pictures produce a pleasant variety 
of impression, while the fidelity to the original details, which 
is the chief feature of photographic processes, is here thoroughly 
maintained Not only the pictures, but the specimens of 
sculpture, are reproduced in the same way, the results being 
equally successful As an introduction to the volume, a brief 
but Interesting account is given of the Royal Academy, together 
With illustrated biographies of the present Academicians and 
Associates 

PartI of Mr G J Romanes^ treatise, “ Darwin and after 
Darwin," war published a day or two ago by Messrs Long¬ 
mans, Green, and Co It deals in a critical manner with the 
distinctively Darwinian theory, or the evidences of evolution as 
a fact, and of natural selection (with sexual selection) as a 
method. It is copiously illustrated, for the most part with original 
woodcuts, and runs to 450 pages We gather from the preface 
that Part II is to treat in a similar spirit of “ Post-Dar- 
wininn Theories 1 ’ (heredity, utility, isolation, physiological 
selection, &c ), and understand that it will probably be ready 
for publication in the autumn season 

ON April 29, Mauritius was visited by the most temble 
hum cane that is known to have ever devastated the island 
According to the official telegram from the Acting Governor to 
the Secretary of State for the Colonies, one-third of Port Louis 
Was destroyed The Royat College, twenty-four churches and 
chapels, and many sugar-mills in the country were completely 
wrecked. There were over 600 deaths in Port Louis , over 
300 deaths in the country and over 1000 wounded " In Port 
Louis district, FJ the telegram continued, "returns incomplete , 
probably same amount No loss among the military Esti¬ 
mated reduction of crop one half Destruction to property 
enormous. No famine apprehended All relief measures 
taken. Relief committee appointed Panic allayed. Order 
and qnlel reign, but, in presence of thousands of homeless 
people, pecuniary assistance urgently needed " A public sub- 
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scnption in aid of the sufferers was at once opened by the 
I ord Mayor It is to be hoped that the Observatoiy at 
Mauritius hu been spared Ii wai thence that Dr Meldrum 
announced that at Mauritius the hurricanes and wrecks varied 
wnh the sun spots We have again a maximum of sun-spots 
and unprecedented devastation 

I HE NaLional Home Reading Society will hold two summer 
assemblies this year, one at Weston super-Marc, the other at 
Bowness. The former will last from fune 25 to July 2, the 
latter from June 27 to July 2 At bolji meetings science will l>e 
well represented among the subjects of study At Weston- 
snper-Mare, Prof Lloyd Morgan will lecture on “The Physical 
History of the Mendip Hills," Sir Robert Hall on "How came 
the Great Ice Age ? '', Dr Dnllinger on “Ants a Study of 
Sociology and Politics among Insects,"Dr C >V, Kimmins on 
" Flowers and their Insect Visitors," Mr A. W Clayden on 
"Geological StrucLure and the Formation of Scenery.” At 
Bowness, Mr J E Marr and Mr. G Massee will give 
geological and botanical lectures, but the chief work of the 
classes in geology and botany will be done in the Lourse of 
excursions to the places of scientific interest in the Lake District 
Doth assemblies are likely to be of great serviLe to all who 
attend them 

Mr Georg* Forced arrived on May 6 at the Niagara Falls 
in company with the executive officers of the Cataract Con¬ 
struction Company He is acting as the Company's adviser in 
connection with the plans he submitted to them in 1890 for the 
transmission af electrical power from the Falls to Buffalo 
When tile Company appointed a commission of Sir William 
Thomson, Mascart, Colonel Turrettim, and others to examine the 
plans, Mr Forbes gave them as his mature opinion the assur¬ 
ance that they must use alternating currents, and for motors 
either the ordinary alternator, a3 first used by Wilde, or the 
rotating field (Drehslrom), as then used by Tesla, which Mr 
Forbes had tested at Pittsburg These alternating currents 
to be used with transformers for lighting, and coupled to motors 
as described for general power, but for electric tramways and 
some other purposes the alternating motors were to drive con¬ 
tinuous current dynamos These plans were not approved by 
the commission, and a resolution was nearly passed saying Lhai 
alrerna'ing current j could not be used for the purpose Ihere 
was only one dissentient voice, but in the end no resolution was 
passed Turrettim and Maacarl are now both converted, nnd 
Mr Forbes's plana have been adopted. 

Much Interest has been icxcited in Philadelphia by a loan 
collection of objects used in worship, exhibited in the Museum 
of Archaeology of the University of Pennsylvania Most of the 
leading religions of the world are represented m the collection 
The objects are arranged in accordance with the plan adopted at 
the Guuuet Museum, Pans, and the managers have tried to make 
up for gaps by notes in the catalogue, which 1b a cloiely printed 
octavo of 174 pages One result of the exhibition has been that 
it has brought to light many objects of scientific importance, the 
significance and value of which were not formerly known by 
the possessors, 

Mr John H Cooke has made a valuable addition to 
the Museum of the Malta University. The Mediterranean 
Naturalist describes the gift as a suite of the Maltese fossil 
Echlnoidea, similar to those that have lately been presented by 
the lame gentleman to the British Museum and to the University 
of Bologna * 

A WRITER in the May number of the Mediterranean 
Naturalist* speaking of the colours of the waters of the Modi' 
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terranean, iay> they vary considerably at different seasons of the 
year and in different localities During storms and boisterous 
weather the sea assumes a deep green and sometimes a brownish 
tint, but when calm and undisturbed it is of a bright, deep blue, 
In the Bosphorus, and among the islands of the Archipelago, the 
wattr is of varying tints, in some places being of a liquid blue 
gradiating into a brighter green, and in oihers assuming a blue 
so deep in its intensity ns to almost approach a purple 

Mr K Sekiya and Mr F Omori contribute to the new 
volume of the Transactions of the Seismological Society of 
Japan a most careful paper presenting a comparison of eiith- 
quake measurements made in i pit and on the surface ground 
‘It is generally thought that the earthquake motion is consider¬ 
ably less n a pit than on the surface Th<_ conclusion of the=iL 
inquirers is that for small earthquakes there is no practical 
difference between the surface and underground ol*ervation-i 
For the pmcipal undulations of severe earthquakes a difference 
may exist, lut not to any marked degree , but for small quick 
vibrations ills difference is considerable Though the calculation 
for the nppWs may be only approximate, their maximum 
velocities and maximum accelerations are found to be very great, 
and, in fact, many tunes greater than those for the principal 
undulations Thus, if these ripples me really in great part 
smoothed away in the pit, it is very likely Lhat in the case of 
very severe caithquikcb there might be destructive acLion in 
deep pus than on the free suffice 

The weather during the past week has been less settled 
generally than for some Lime past, although for the most part it 
was fine and dry over the south and east of England I he dis¬ 
tribution of atmospheric pressure was favourable to a weslerly 
type of wind, the barometer being highest over the south of our 
islands, and lowest over Scotland An anticyclone wis situated 
over France and Spain throughout the period, and the southern 
portion of England came greatly under its influence Several 
depressions reached the northern parts of the kingdom from the 
Atlantic, and caused strong winds and gales at some places 
The rainfall wa 3 considerable in the north and west, amounting 
to one inch at Stornoway on Monday, but slight in other parts 
Bright sunshine was less prevalent , the Meteorological OlHce 
reporL for the week ended the 21st shows that it wt_s below the 
average in all districts except the Channel Inlands A thick fog 
occurred over the south of England and parts of the Channel 
on Sunday Temperatures have been rather high recently, the 
maxima reaching 70° and upwards, in places, since Sunday 

The Weather Bureau of Washington, U S , has issued, unaer 
the title of 11 Meteorological Work for Agricultural Institutions," 
a pamphlet containing suggestions as to observations and in 
vestigations regarding the relations of climate to agriculture 
which may with advantage be undertaken at stations situated in 
agricultural districts, as distinct from the work earned on at 
observatories and stations established in towns These sug¬ 
gestions nro equally useful for observers in any country , we 
therefore draw attention to some of the points referred to 
(0 Problems of temperature , such ns the differences that 
occur in quiescent air, between places that are close together 
These differences depend on solar and terrettnal radiation, the 
covenng of the soil, &c The subject of protection from frosts 
also deserves further study (2) Moist me in the air , especially 
measurements of evaporation, both from a water surface and 
from different kinds of soil The transpiration of plants should 
»1k> be measured, In such a way that the evaporation from 1 
plant can be compared with the precipitation over the surface 
o^upled by the plant (3) Condensation and precipitation of 
moisture An accurate record of the amount of dew li much 
wanted , at present, no observation! are regularly made. A 
drosometer has, however, been recently constructed by Kwp 
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peller, of Vienna , it is described in the Meteorologist hi Zut- 
schrtft of March last, and is said to give good results Snow 
presents many features of interest, such as its density, and the 
relation of the character of the Hake to the character of the 
weather at the time of the fall The density of fog, also, 
should be recorded on some uniform plan, such as the distance 
at which a slender pole can be seen The average size and 
usual forms of hail-stones should also be recorded (4) Local 
weather predictions, independent of ihc daily weather charts, 
should be carefully studied The special study of thunder¬ 
storms and other local disturbances will result in enabling them 
to be predicted several hours in advance Systematic observa¬ 
tion with the rain-band spectroscope should also be made. 
These nr^ but a few of the questions raised in Prof J larnngton'a 
interesting memoir 

We have received from Lhe 1 hrcctor of the Batavia Observatory 
(l) rainfall observations in the East. Indian Archipelago, and (2) 
observations made at the Magnetical and Meteorological 
Observatory, Balavia, both for the year IS90 The daily and 
monthly rainfall values are given for 193 stations, together with 
the mean values, calculated from five or more years for 171 
stations The summaries show that the rainfall which accom¬ 
panied the eastern monsoon was copious over the whole area, 
and that both in the years 1SS9 and 1890 he amount during 
the months of M vy to September was abr irmally high in the 
eastern parts of the archipelago In addition to the hourly 
meteorological observations for 1890, results for twenty-five 
years, 1S66 90, arc published in this volume Dr Van der 
Slok considers the fact proved beyond doubt that at Batavia the 
moon has an appreciable influence on the number of thunder¬ 
storms The cloud curve also shows an increase of cloudiness 
as the moon rises above the horizon After the moon has set, 
the cloudiness does not decrease at a continuous rate, but ap¬ 
parently remains constant 

Wfr have received the January number of the A'evista do 
Qbset JiitoriQ, whigh is a monthly publication of the Observatory 
of K10 de Janeiro This pamphlet, which, by the way, 11 an 
index number, contains in tabulated form all the meteorological 
observations made during that month at the several places from 
which regular observations can be obtained The tables show 
the daily as well as Lhe hourly 1 educed readings. 

The Technological Museum of Sydney was taken over by the 
Department of Public Instruction on January 1, 1890 In his 
first annual report, just received, Ml J H Maiden, the 
Curator, says the public have shown their appreciation of the 
usefulness of the Museum by presenting it with a large number 
of objects, many of which are of great value. The authorities 
of the Museum have done excellent service by supplying 
lecturers with specimens, diagrams, and apparatus for illus¬ 
trative purposes, and by answering questions sent to them by 
public school teachers—chiefly in country districts—on such 
matters as the naming of minerals and plants Technological 
museums have been, or are being, formed in all those towns m 
New South Wales which already possess technical college* 
Mr Maiden says that the matter has been taken up warmly in 
country districts, and that the formation of local collections is 
felt to fill up an important gap in the arrangements for technical 
education in the colony A flourishing scientific society at West 
Maitland offered its valuable collection of natural history speci¬ 
men! to the Department of Public Instruction on condition lhat 
suitable accommodation should be found for them, and facilities 
given to the members for access to them The specimens 
having been accepted by the Minister on these terms, they 
form a valuable addition to the West Maitland Technological 
Museum, constituting a natural history 11 side" to it As local 
scientific societies are always likely to be useful in securing 
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specimens for local museums, and in concentrating the scientific 
activity of a district to Lhe advantage of the local technical 
college, and of the district 111 general, Messrs. Sach and Ross, 
the resident science masters at Goulbum and Bathurst respec¬ 
tively, have furmed scientific societies in their respective cities 
These societies have already a good number of members, who 
meet regularly for the discussion of scientific questions, and they 
seem lo Mr, Maiden to give promise of much usefulness 

Ai the meeting of Lhe l^innean Society of New South Wales 
on Mnrch 30, Mr R Etheridge, Jun , read a paper on, and 
exhibited, a very peculiar form of " wnmerah " It is from an 
unknown locality, hut its history is partially known, and a clue 
Is furnished hy three very similar weapons in lh| Macleay 
Collection from Port Darwin It is lath-like in form, slightly 
curved in outline, and altogether a remarkable implement, very 
unlike anything, lo the authors knowledge, previously 
described 

Dr G 1 Stevfns publishes in Sc uni c or May 6 an 
interesting pieliminary note on the relations off the motor 
muscles of the eyes lo certain facial expression He has for 
some years closely observed lhe anomalies of the muscles which 
govern the movement* oT the eyes, and has been struck by the 
fact that remarkable changes often follow the modification of the 
conditions of these muscles This led him not only to regard 
such facial changes wuh greater care, but to bring to the subject 
the aid of photography, by means of which alone the expressions 
could be accurately registered Photographic portraits giving 
a direct front view of more than two thousand persons have thus 
been made f n each case a record, as full as he has been able to 
obtain of lhe state of the eye muscles has been made, and in the 
majority of cases careful observations have been repealed many 
times during some weekB or month* Photographs have been 
taken 11 various stages of modification of these muscles, so lhal 
a comparative study of the face under varying conditions of the 
eye muscles has been rendered possible The result of the 
investigation has been to demonstrate Lhal “certain well defined 
types of facial expression are not only associated with, but are 
dependent upon, certain relative tensions of the oculo motor 
muscles " The object of his paper is to present the general 
characteristics of some of the most typical forms of expression 
which have their origin in efforts to adjust the eyes 

The first part of a paper on the development of American 
armour-plate, by Mr F Lynwood Garmon, appears in the 
May number of the Journal of the Frnnkhn Institute II was 
Lhe auihor’a original intention to present in the form of a report 
the results of the recent armour plate trials at Indian Head 
As, however, these trials have been descrihed in an excellent 
report by the Chief of the Dureau of Ordance of the U S 
Navy, Mr Garrison has preferred to give a sketch of the develop¬ 
ment of armour-plate, combining with this the more important 
details of the official report lie writes from the standpoint of 
the metallurgist rather than that of the military engineer At 
present great interest is centred upon the use of the complex 
steel alloys and the methods adopted to harden them, and it is 
to these subjects more particularly that he calls attention The 
detailed methods of producing such alloys as well as the several 
methods for quenching and tempering armour-plate are kept 
secret by steel manufacturers , but the results are made public 
at the trials, and M the possible deductions to be mode there¬ 
from," says Mr. Ganiion, 11 are patent to every observing and 
thinking engineer," The fact that he has had exceptionally 
good opportunities of making such observations is a sufficient 
reason for the publication of his news. 

Some LntereiUng details as to the production of mercury in 
Russia have been submitted by Prof Emile Muller, of 
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Taschkent, to the Paris Geographical Socie'y, A bed of Hu* 
lare metal, discovered at Ekatennoilav, is now worked with great 
energy, and 2o,coo pouds (320,000 kilogrammes) of pure mercury 
are obtained The entire demand for the metal in Russia is 
supplied from this source, and a surplus of 14,000 pouds 
(224,000 Uilogiammes) is exported During the post year 
mercury wa^. discovered in the district of Daghestan, in the 
Caucasus, nnd it is expected that the discovery will lead to the 
growth of a profitable industry in that region 

The vine industry in Bashahr, in the Punjab, was formerly 
of great importance , but of late years it has declined in con¬ 
sequence of the old trees having been attacked by 1 disease 
Mr Cold-Hiteam, the Deputy Commissioner of Simla, proposes 
to revive the industr), if possible, and has secured a .arge num¬ 
ber of cuttings for the Slate 

The Ptontcr Mail (Allahabad) of May 5 sayi that locuBt 
swarms are reported from the frontier, and that stragglers have 
been observed nguin passing over Lahore It 13 thought that 
they ha\e chosen a bad time, as the district 11 full of the 
migratory hosts of starlings which come at this season of the 
year to feed upon wild mulberries, and few of the stragglers are 
likely to 11 run the gauntlet " successfully 

The additions lo the Zoological Society’* Gardens during the 
past week include a Bonnet Monkey {Maccurn simcus 9 ) from 
India, presented by Mr M McPherson , a Crested Porcupine 
[Hysinx enttatus) from Africa, presented by Mr J Bullock, 
a Common Tea-fowl (/Var o irutatus) from India, presented by 
Colonel Bagot Chester , two Yellow bellied Toads (Bonidmato* 
bomlnnui) l European, presented by Mr A M Ansler , two 
Black Bears {C'tsus amet nanus) from North America, de 
posited , a Japanese Deer {Cervus sika S ) , a Bennett’s Wallaby 
{Halntatums bennittx 9 ) , two Himalayan Monauls ( Lopho - 
phot us imptyanm) , two Greater Black backed Gulta {Lams 
mat inns )_ bred in the Gardens 

OUR ASTRONOMICAL COLUMN 

Paris Ohservaiory Rtroar—The annual report on the 
stnte of the Paris Observatory for Lhe year 1891, presented by 
Admiral Mouchcz, shows that a considerable amount of work, as 
in former years, has been accomplished during the pant year. 
After mentioning briefly some of the last reports that nave been 
communicated by those who are undertaking the work of photo- 

f ;raphically charting the heavens, he gives a risumi of the reso- 
ulionu that have been adopted during the less ion of 1S91 In 
the cable showing the zone* allotted Lo the different Observatories; 
that given to Greenwich lies between declinations + 90° and 
+ 65, and that to Oxford between I- 31° and + 25“ , the number 
of plates for each zone being 1149 and 1180 respectively A 
rhumt of the meridional observations for the year informs us 
that no less than 19,458 observations were made, while Lhose 
of the planets amounted to 570 M Paul Henry, M Wolf, and 
M Deslandres, have all been busily engaged In their respective 
sectioni, their work having been previously mentioned in 
these columns The second volume of the catalogue and the 
second volume of the observed positions (6h to 12b,) have been 
completed and published, while Part III (lah to i8h ) ii 
still in preparation The observations for 1884 arc now quite 
finished, and those for 1885 will be ready by the end of this 
year The verification of the reduction of the observations made 
in 1884-86 for Lhe formation of a catalogue of twenty-four store 
very near the Pole has already been commenced, and should, 
when completed, form a most important volume The indi¬ 
vidual works that have been published from time to time are 
also referred to here The meteorological observations and 
lime service have been continued os usual. 

Sta&b vFith Remarkable Spectra.—No. 3090 of due 
Astronomtsckt Nachnchttn contains a list of stars with remark¬ 
able spectra, continued from a former number (3023) of the 
same periodical, and communicated by T E Espin The num- 
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b«r of spectra described here is no less than 121, and the star 
places have all been brought up to the year 1900 


Comet 1892 Swift (March 6) —Theephemens of this comet 
for thiH week is as follows — 


tflija 

R A 

h m & 

Decl Toff a 

■ 4 

log r Er 

May 27 

23 43 17 

+35 366 


2B 

45 36 

36 2 3 


29 

47 54 

36 27 4 O 1727 

0 1297 0 42 

30 

50 10 

36 52 1 


3 i 

52 24 

37 16 a 


1 

54 36 

37*39 9 

O I429 O 38 

2 

56 46 

38 32 □ 1S21 


*The brightness at the time of discovery is taken as unity 

On the 30th the comet will lie in the prolongation of the line 
joining v and 6 Andromeda, being about twice the distance 
from 0 as is tr 


this position are three fainter nebulie, Lwo of which have been 
observed before, but one quue new The places for these three 
are Neb ( a ) (new) 2h 22m o ^ , Decl - ii j 27' 9 , Neb (b) 
2h 22m 23 54 , - n a 28' 1 , and Neb (<) 2h 22m 22 7s p 
- n u 27' 6 

No 988 —R A 2h 28m J4s , Decl 9° 57' 9 No sug 
gestion of any nebulosity about this Mar after very careful 
scrutiny 

Uarnard —R A c,h 14m 33s , Dec) + 3° 20' 7 In sweep¬ 
ing for this double nebula, another nebula was found in the 
immediate vicinity, R A 5b 14m 40s , Decl 4 3" 10' 4 
No 1988 — K A 5I1 29m 4s , Uecl i 2C 7' 7 Not the 
lead trace of nebulosity here Dreyer stated that Tempel 
pointed out that supposed nebula was only a false image of the 
star Ne^w observation endorses this view 

No 7447— R A 22h 53m 6s, Decl 11 16 7 Thu 

ob|ect certainly dues not exist 

N o 1086 —Near this nebula are two others— 


Light Variauons of Y Cygni —In Astranomwche AWt- 
richten, No 3091, Prof Duner discusses the results of his 
observations, made during the interval April 1891 to April 1892, 
of Y Cygni, with respect to the cause of the anomalies in the light 
variations The number of minima observed amounted to 
twenty-seven, and onjtheir reduction (together with many others), 
by grouping the differences between observation and calculation 
in a particular way, the values for the normal deviations were 
obtained These figures showed that the even and odd epochs 
deviated on the positive and negative sides respectively , and 
from subsequent calculation, in which ±= represented constant 
deviation of the even from the odd minima, the numerical value 
of e was found not to be constant, but a slowly-increasing 
quantity Mr Yendell, who has previously considered this 
question, explained the possibility of representing such differ¬ 
ences by a periodical function, but Prof Duner, assuming a 
systematic difference between the even and odd epochs, explains 
them otherwise—"that Lhe star Y Cygni consists of two equally 
large and bright components, which revolve around their com¬ 
mon centre of gravity in an elliptic orbit with a period ofrevo 
lution of 2d 23I1 54m 44s , the perihelion passages occurring 
between the even and the odd epochs ” If the value of z be 
found to be real, and not as at present only suspected, we mi^ht 
suppose “ a third body, dark or only slightly luminous, which 
should cause a perturbation in the position of the lines of apsides, 
such as we recognize in the planets and satellites of our solar 
system ” 

To facilitate observation. Prof Duner gives an ephemens for 
the times of minima expressed in Greenwich mean time From 
the latest observations these times may be probably half an hour 
too late 


Epoch 

1341 1892 

13bl 

1381 
1401 
1421 
•441 
1461 


Minimum 

d h m 

June 9 9 33 

July 9 8 40 

August 8 7 46 

September 7 6 52 

October 7 5 58 

November 65 5 

December 6 4 12 


Nejiuue — The Monthly Notices for April contain some notes 
on observations of nebulEe made by Mr Burnham with the 
36-inch refractor of the Lick Ohservatoiy The work was 
undertaken by him during the months of September and 
October, 1891, in order to give fuller details concerning the 
descriptions, places, and actual existence of several of these 
objects included in the general catalogue. All the places derived 
from the measures are referred to the epoch i860 of the general 
catalogue, while the numbers used in all cases are those of 
DreyeFs general catalogue 

During thU survey, several new nebobe were found, although 
no attempt wu made to search for new objects, The following 
list Includes some of these, together with some of the doubtful 
nebulce — 


No 707—R.A. ih, 44m 31s., Decl,-9 0 ia'-a In the* 
immediate vicinity of this a new nebula was found, R-A ih 
43 ™* 3 !i -i DecU-9 0 13'^ 

No 874.—R A. ah, 9m. 431,, Decl -23 0 5o'*5 No nebula 
round near this place. Probably a faint star had been seen, as 
mw ore near this position 

No, 94a—R.A ah. aim 30s., DecI^-lT 27'a Near 
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Neb 1 2h 40m 49s , Decl + 40' 28' 5 
Neb II 2h 41m J2s , Decl + 40 0 28' 6 


ANNIVERSARY MEh'IING OF I HE ROYAL 
GEOGRAPHICAL SOCIETY 

""THE anniver-nry meeting of the Royal Geographical Society 
A was held on Mondiy afternoon, when the Right Honour¬ 
able Sir Mountstuart E Grant Duff was re-elected President 
The following changes have taken place amongsL members of 
the Council —Sir Henry Uawlinson and Mr Clements K 
Markham have been appointed Vice-Presidents in the room of 
Sir Frederick Goldsmid and Sir Beauchamp Walker, both of 
whom remain on the Council, Sir Beauchamp Walker being 
appointed l 1 oreign Secretary in place of the late Lord Arthur 
Russell In addition lo the Councillors who have been elected 
Vice-Presidents, the following have retired by rotation —Sir 
George Bowen, Dr R N Cust, Sir \lfn.d Dent, Lhe Duke 
of Fife, and General Maclagan In their place Lieut Colonel 
] C Dalton, Sir Arthur Hodgson, Mr lohn Murray (the 
publisher), Mr EG Ravenslcin, Sir Kawson Rawson, and 
Colonel 1 .inner have been elected 

During the meeting the Royal Medals for ihe Encourage men l 
of Geographical Science and Discovery were presented, lhe 
! ounder s Medal being given Lo Dr Alfred Russel Wallace in re 
cognition of the high geographical value of his great works, 
"The Geographical Distribution of Animals/’ " Gland Life,"and 
"The Malay Archipelago," and his further claim for dlstinc 
tion as co-discoverer with Darwin of the theory of natural 
selection The Patron's Medal was presented lo Mr Edward 
Whymper foi the results of his journey in 1879-80, recorded in 
his work, " Travels among the Great Andes of the Equator," 
London, 1&92, 2 vols , besides a volume on the aneroid 
barometer The Murchison Grant for 1S92 went to Mr 
RoberL Swan, surveyor and geologist, who accompanied Mr 
Bent in his expedition to Mashonsland, making a careful route 
map of the country traversed down to the East Coast at Beira , 
Lhe Back Grant to the Rev James Sibree, for hw many years' 
work on the geography and bibliography of Madagascar, the 
Culhbcrt Peek Grant to Mr Charles W Campbell, for his 
important journeys in Korea , and the Gill Memorial to Mr G 
II Garrett, for important geographical work done during the 
past fifteen years in Sierra Leone Mr Mackinder and Mr 
Buchanan gave a short account of the Geographical Lectureships 
at Oxford and Cambridge The scholarships and prizes given 
by the Royal Geographical Society to students in training 
colleges for 1892 were also presented 

The President delivered the annual address on the progress 
of geography, in the course of which, after referring to the even¬ 
ing meetings and to the Proceedings for the paht year, he 
said — 

'With our meetings oil Fellows of the Society who live 
in London, and with our Proceedings all Fellows of the 
Societj, may be taken to be more or less familiar, but our 
Fellows by their contributions do a great deal more for 
their science than to make It possible lo hold meetings and to 
publish Proceedings , nor does It seem unadvisable to remind 
them, from rime to time, what they are doing in other ways for 
science and the body politic They are aware that an annual 
vole of /500 is tsken in lhe RdimVes in aid of the Society's 
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finances In return for that it 1a bound to keep open for the 
publn at large, and docs keep open, a map collection of great 
importance During the last year some 2500 persona visited 
the map room, v\Inch ia in charge, ns you all know, of Mr 
Coles, a mnsi competent officer , but if we had more room we 
could be much more useful We could, for example, store, in 
such a way as to make it quite easy to lefer lo tnem, all the 
25 inch Ordnance Survey maps That at present is perfectly 
out of the question We should like also, if we had the space, 
to have a room wheie any Member of Parliament or person 
holding an official position could at oucl he supplied with all 
the information he could desire upon any of the innumerable 
questions where politics and administration cross the frontiers 
of geography 

" Another of our duties is lo collect and keep together a large 
collection of books, maps, diagrams, photographs, r and other 
helps to earth knowledge Of the first of these we have 
about 40,000, valued at not less than ,£10,000 Of the second 
and third, about 50,000 maps and chans and 7000 atlases , and 
of the fourth about 40C0 copies, together valued at about 
;£8ooo We keep, too, a mock of instruments, which we lend 
from time to time to travellers who satisfy us that they can use 
them , ;£6ho worih of these have been lent to Government 
officials since 188S A fuiLher department of our activity is 
map-making Wc lmve recently produced a l&rge scale map of 
Past Central Africa, as well as maps of Persia anil Tibet, edited 
respectively by Mr George Curzon and General J 1 Walker, 
while we are constantly publishing in our Proceedings original 
maps which, but for us, would never see Lhe light at all, or, if 
they did, only after an amount of delay which would greatly 
impair their usefulness 

"The same officer who presides so well over our map collec¬ 
tion renders very useful services to Lhe public, by giving instruc 
lion in surveying and practical astronomy to persons who are 
going into countries the geography of which is little known 
Forty eight flervants of the Government, soldiers, sailors, and 
others, of whom twenty one were employed on special service 
and boundary commissions, have lecently liken advantage of 
this teaching We receive too as students, it the desire of the 
Colonial Office, all officials who come to us lieforc going out to 
West Afnca, and pay half their fees, while our advice and help 
is always at the disposal of any of the Government Offices 
which desire to consult 11s on the choice and purchase of 
Instruments 

" Another very important function which our Fellows enable 
the Council to fulfil, is the granting of duect subventions to 
intending explorers, and you all know what large sums have 
been given at various times for such purposes Mr Conway, 
a most experienced mountaineer, and a man of large scienli he 
knowledge, started in the beginning of this year to explore the 
glaciers of the Karakorum He received from us ^250 towards 
his expenses, and a conditional promise of more 

"To Mr Pratt, who read at one of the Society's meetings a very 
valuable paper on Noith Western China more than a year ago, 
and who is now going through the regions, firm clearly revealed 
to science by Mr Bales in his delightful "Naturalist on thr 
Amazons,” Lo explore the Rtill unknown or little known regions 
in the extensive valley of (hat great river, we have given a grant 
of iTioo, and have lent him instruments if he idds consider¬ 
ably to geogiaphual knowledge, our contribution may be in¬ 
creased at n later period We have given a small grant in 
aid of a proposed inquiry into the Hous^a language and people 
To Dr Nansen we have voted ^300 The object of his ex¬ 
pedition, it should be remembered, is not go much lo reach the 
North Pole, as to explore the unknown Arctic region This he 
proposes to effect, not by following the coast line of Greenland or 
Franz Josef Land, which might be the best plan if their coast 
lines extend much beyond the points already known, but to 
reach the edge of Lhe ruiherto untravelled region by the help of 
the surface current* which he believe* cross the Polar region from 
Siberia towards Greenland 

11 In the beginning of the year we published a circular prepared 
by the Orthographical Committee of Lhe Council upon the 
spelling of geographical names This was done in pursuance of 
the policy announced in the Proceedings for 1S85, p 535—a 
policy in which we were encouraged by observing (hat the charts 
and maps issued during the last six years by the Admiralty and 
War Office have conformed to our views, that the Foreign and 
Colonial Offices have done the same, and that the Government of 
the United States of America has adopted a very similar Byitem. 
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M The death of Mr Bales rendered vacant the office of Assistant 
Secretary, and the Council felt sure that it would consult the 
best interests of lhe Society by promoting lo that position our 
late librarian, Mr Keltic, who was made at the same time 
editor of the Society's publications The vacancy caused by 
this promotion wm filled after a very careful consideration by lhe 
appoiniment of Dr II I< Mill, who has done much already for 
scientific geography Our cartographical department has been 
strengthened by the accession of Mr Darbishirr, a highly 
promising pupil of Mr Mackinder’s at Oxford, who has also had 
an excellent German Lraining 

M 'Ihe Council has requested three gentlemen, well known to 
the Society, to lcprLsenl it at ont* or other of the Congresses to 
be held at Madrid, in the neighbourhood of Huelva, and at 
Genoa, in honour of the fourth centenary of the discovery pi. 
America by Columbus l he attention of many I address was 
doubtless called In the Congress at Berne, where, by the way, 
England 1 was conspicuous by its absence' in lilt Educational 
Section A strong wi>h v* as expressed there that the next 
Congress should meet in Condon, and lhe necessary steps have 
been taken to comply v* uh that wish A committee, of which 
Major Darwin is the head, is now engaged in initiating arrange¬ 
ments fur a Geographical Congress to be held in 1895 

" Ilardly inferior in importance to the duty of assisting well- 
considered exploration and supplying irue explorers wuh an 
audience to applaud their discoveries—a duty laid upon the 
Society by all its pasL-—is the dutv laid upon a by the necessities 
of the present to assist in the wider diffusion of geographical 
instruction 

11 In our attempts to increase the amount andimprove the quality 
of geographical teaching in the country we had to put up with 
some grievous disappointments We began as far back as 1869 
by giving medals to be competed for by lhe principal English 
schools Two schools, and two only, distinguished themselves 
m the competitions—Dulwich College and I iverpool College" 
As to the fourleen others, Lhe less said the better The Society, 
however, had no idea of allowing itself lo be beaten by the 
r*r irnrlur or laches of individuals Mr Freshfield, one of 
our honorary secretaries, himself an l 1 Inman, was possessed with 
a perfect passion for giving to others the advantages in 
respect nf geographical instruction which he had not enjoyed in 
boyhood Mr Bales, our late excellent assistant secretary, pon¬ 
dered Jong, as was his wont, as to whether we ought to throw a 
substantial portion of our strength into improving education, and 
having come to an affirmative conclusion, took the matter up 
with characteristic energy The Council was of the same mind, 
and ere long it was determined— 

M 1 To send Mr Keltic to report upon geographical teaching 
at home and abroad 

11 2 To open, under the auspices of the Society, an Educational 
Exhibition, in which all the best appliances for the teaching of 
geography should be biought together 

" Mr Keltie accordingly commenced his investigations, travel 
ling very widely while he carried them into effect His Report 
was published, and excited much attention The Exhibition 
was open during December 1885 and January 1886, and was 
visited by several thousands of persons interested in education 
The collection contained in it has been lent to the Teachers' 
Guild, and is now' exhibited in Lhe museum of that body in 
Gower Street 

11 The movement thus inaugurated resulted in various changes 
in our policy We concluded a treaty with the University of 
Oxford in 1887, and with Cambridge in 18B8, by which it was 
stipulated that wc should go shares with each of Lhese learned 
bodies in paying the salary of a lecturer lo teach geography to 
such of their members as choose lo avail themselves of his 
services An argument, if iL deserves the name, hu some 
times been advanced, to the effect that we should not teach 
geography at our Universities, ‘because it is a graphy and not 
a logy 1 1 

"Throughout Germany the quesLion has been settled In 
that country, a* well as in Austria and elsewhere, profetsors 
of geography are lecturing, and lecturing to excellent pur¬ 
pose, without interfering either with the domain of tneir 
niitoncil colleagues on Lhe one side or their geological col¬ 
leagues otf the other Whether it is taught or not taught In 
schools and Universities, geography must in the nature of things 
rule lhe Lemtory in which Lhe sciences relating to organic Hie, 
from history down to the structure of the humblest animate 
thing, meet the sciroces which have to do with Inorganic nature 
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Call it a 1 graphy/ or a Mogy,' or a ‘Kunde,’ or what you 
please, it remains the body of knowledge which has to do with 
the theatre of the activity of man and all things that have life 
We may stunt and injure the activity of the next generation by 
refusing to leach it, but eventually it must obtain the position 
which the greatest of living systematic botanists claimed for it 
in 1886 ‘It must permeate,* he said, 'the whole of educa¬ 
tion to the termination of the University career, every subject 
taught having a geographical aspect ' 

*■ When, in spite of foolish objections, we had sown the seeds 
of what we may hope, having regard to the slowness with which 
trees grow in our English climate, Lo be vigorous saplings about 
the end of ihe century and respectable denizens of the forest 
in the year 2000, we turned \o the training schools, and con 
eluded a convention with the Education Department, whereby 
we engaged to give certain scholarships and prizes Lo such of 
their students as were reported by the Inspectors of Schools 
charged with the conduct of the examinations to be worthy of 
those distinctions Then, further, we entered into arrangements 
in 1888, with the directing Delegates of the Oxford University 
Extension Lectures, by which we agreed to give, on certain 
conditions, a yearly grant of j£6o, in aid of geographical teaching 
We have resolved to set on foot regular courses of geo¬ 
graphical lectures in London, which will commence prubably 
next November, and be given by Mr Mackinder and other 
competent geographers 

"Our very latest measures for the improvement of geo¬ 
graphical education have been — 

11 1 To agree to some modifications in the distribution of Lhe 
prizes to thetraining colleges which the officers of the Education 
Department advised, and which will better promote the object 
winch the Society has in view 

" 2 To co operate with the Manchester Geographical Society 
in assisting Lhe governing body of the Victoria University lo 
introduce geographical teaching into the curriculum by making 
a substantial grant for that purpose 

"3 To award a travelling scholarship of ^100—our share 
being /> 5 °—after an examination held at Oxford This was 
gained by a young man, Mr Grundy, who was bound, under 
the conditions prescribed, to travel for at least three months in 
one of a number of districts from which he mighl lake Ins 
choice, and communicate the results to us lie lias selected 
Rceotia, and will, I make no doubt, furnish the Society rre long 
with some valuable information 

" We continue the prizes given at the Oxford and Cambridge 
local examinations, and to the hoys of the training ships 
These belong to the same period of our history os the 1'ubljL 
School medals, but wnh them wc have been more successful 
We arc in correspondence vnth the Scotch Education Depart¬ 
ment as lo the best method of further encouraging geographical 
study on the other side of the Tweed, where it has long been 
comparatively popular 

" Ii seems to me quite certain that this part of our activity will 
fill a larger and larger space in lhe thoughts of all of us for a 
Jpng time to come The day will arrive when it will be of 
'ery little importance Common sense has a way of conquering 
in the end, and the proposition that it is highly desirable for 
intelligent creatures inhabiting this planet to have a good 
general notion of the opportunities which it affords them is so 
self evident, that one would think it did not require a very 
numerous and powerful Society to urge its general acceptance 
upon the scholastic world 

"Geography and history arc relegated lo a subordinate place 
m almost all our schools which consider themsehes lo belong 
to the first or second rank, while the utmost prominence is given, 
not to reading the classics, 10 getting thoroughly imbued wuh 
classical ideas, and to having the mind filled with whatever of 
good and great the ancient world lias bequeathed lo us, but 
largely to accomplishments in the way of turning out pretty 
pieces of verse or prose, in the ancient tongues, which bear muen 
the same relations to serious intellectual pursuits os do lo the 
I^pw works and ways of an intelligent dog the art of jumping 
through a hoop filled with paper, or that of balancing on his 
nose a piece of biscuit till he n told that it is ' paid for 1 
Educators who have given the best yean of their lures to 
these accomplishments naturally abhor the idea of diminishing 
liwrir importance, and when they are asked to find* reasonable 
place for history and geography in their schools they piteously 
point to their time-tables and lay, 1 How are we to manage 
Manage It by the elimination of rubbish Put composition 
in the ancient tongues as a piece of regnUr 'school business' 
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behind the fire, and grenlly diminish lh(_ amount of time given to 
learning by heart in the interest nf Latin and Greek composition 
Neither geography nor history will ever obtain their proper 
position in education until wc can get rid of the superstmon as 
distinguished from the religion of the classics No reasonable 
man who has a competent acquaintance with the subject can 
tolerate the idea of tne classics bung neglected They form a 
most important part, and must always continue to form a most 
important part of literature, and literature is for a large class of 
nnnds a most excellent training For a great many minds, how¬ 
ever, it is not an excellent training, ajul to 1 considerable pro¬ 
portion of those susceptible of being trained by it the ancient 
languages present no attractions [ maintain that for a great 
many minds geography and history, well and carefully taught, 
would be much more educative than the two studies which as 
lalt as the time at which I took my degree, not quitL forty two 
years ago,« almost absolutely monopolised attention in Oxford 
and Cambridge Then, too, we must remember that while for 
everybody classics are mainly educative, and in a much less 
degree instructive, and while mathematics are instructive in a 
hjgh degree only to those who are going into my of the no doubt 
numerous careers for which they are essential, geography and 
history are instructive in a very high degree Lo all, even to 
those to whom they are not educative 

"What I^hink we as a Society should keep chiefly in view 
is to try 10 have a clear and connected account of the leading 
fads which are known about the LheaLre of man’s nctivity, 
together with an intelligent idea of the leading causes which have 
brought those facts atwjui veiy mueh mure widely extended 
through all ranks than they art now We must keep our aims 
moderate in geograj hy 1 here are undeniably a few persons to 
whom both geograph) and history, teach them as you will, arc 
thoroughly abhorrent Well, teach the very minimum of Lhcm 
to such people A large number of people can be cultivated, 
and very highly cullivaled, belter through geography and histury 
than anything else All I ask for is, that in the education of such 
people these two sciences should play a very much larger part 
than they do now 1 think that if we could see some thoroughly 
good hand book of physical geograpl y md another of polmcal 
and commercial geography made part of Lhe leaching of all 
sccnndary schools, and a subject of the leaving examination 
which should be borrowed from Girmany, if we continue to 
hold up as we are doing at Oxford, and elsewhere, a very 
high standard of professorial Leaching in our subject, while we at 
the same lime ptysiht in the other lines of educational activity 
to which I have alluded, wc should have done a good deal , but 
it is far from improbable that w r e may ere long see our way to 
giving further stimulus to sound geogiaphical teaching in vnrious 
parLs of the country The Sociely, however, may be assured 
that wc will remember the maxim fcsiimi len(c, and not waste 
the resources with which its members supply us in any rash expert 
ments Geography is tooled in the physical sciences, and makes 
each of Lliem tributary to her, while history which is not rooted 
in geography, and which does not learn from geography nil it 
has to teach about the existing condiUona of man a dwelling- 
place, is simpl) bad history " 

lhe Piesident then referred to the years exploration Herr 
Merzbacher’s work in ihe Caucasus, and Mr Howell’s ascent 
of Ortefa Jokull in Iceland, were noticed as the chief inoun- 
laintcring feats In Asia military exploration had gone on 
steadily on the northern frontiers, and the Society was making 
efforts to have the results of such work made more accessible 
to the public Lord Lamington'g journey in the Shan States, 
Captain Bower's and Dr 1 horold’s adventurous crossing of 
Tibet also opened up new ground In Africa Mr E A 
Floyer crossed the Egyptian Desert from Assouan to the 
Red Sea , and in lhe region of ihe Great Lakes Captain 
Lugard, Emm Pasha, Dr Stuhlman, and the late Father 
Schynse have added lo our knowledge The Ilolians ha\e 
been energetic in exploring Somali land, and the French, 
despite the disaster to M Crampel, have not abandoned their 
efforts to reach Lake Chad from Lhe west Captain Gallwey 
and Mr Gilbert T Carter have made important discoveries in 
1 agos and Benin Mr Bent's well known exploration of 
Zimbabwe, and Mr- Joseph Thomson's study of Lake 
Bangweola, which ill-health still prevents him from recording, 
are tne most important pieces of work in South Africa 

The senu-Arclic regions of Labrador and Alaska have 
received much attention in America, and their topography is 
being more definitely ascertained 

In Australia the Elder expedition has unfortunately collapsed, 
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after doing math good work, hut Sir William MacGregor has 
been very active in opening up British New Guinea 

Reference wns also made to the progress of the hydro- 
graphic surveys in different, parts of the world 

In the evening the anniversary dinneTof the Society took place 
at the Whitehall Rooms, HoLel Mttropole, and was attended by 
a large gathering of Fellows, wiLh many of the leading scientific 
men and member# of the Diplomatic Service as guests The 
President occupied the chair A clever speech was delivered by 
Mr Whymper, in response to the toast of " The Medallists.’' 
Mr Lryce, Colonel Mauriffe, Prof Flower, Mr W T Thistlton 
Dyer, and Mr Norman Lockyer responded to the toast of "The 
Allied Sciences and Sister Departments " 


TRANSFORMERS 1 . | 

A LTHOUGH transformers are inconstant use for changing j 
■*" alternating currents of electricity from high to low or | 
from low to high potential, exact calculations concerning them 
have hitherto been looked upon by scientific men as impossible j 
became of the complicated law of magnelimUon which must 
subsist in iron Calculations on the assumption of constant 
magnetic permeability were thought to be worthless, therefore, ! 
although these were the only ones which could be made 
Certain graphical methods of representing wha^ occurred were, 
however, based upon the constant permeability hypothesis, , 
and although such graphical methods could only be useful in 
illustrative work, they were thought to be accurate enough when I 
great accuracy was impossible The absence of a theory was j 
supplied by vague statements regarding the effects of hysteresis , 
and the cycle of magnetization being supposed to be exactly the 
same, however rapidly performed, and Foucault currents being 
ignored, it was possible for any writer to get his literature on 
inis subject published and read and commented upon 

Prof Perry has for a long time preached the doctrine that 
the only theory of the transformer tnat can be carefully worked 
out—namely, that in which hysteresis is ignored—ought to lie 
worked out and compared with experimental results , and lie 
insisted that when the known phenomena of magnetic leakage 
and flight saturation and Foucault currents are Laken into 
account, the results of this theory explain all observed expert 
mental results j 

In the present paper he takes up the general cane of a trans ! 
former with many primary and secondary circuits with magnetic 
leakage, foucault currents, choking coils and condensers in 
senes with or in parallel lo any or all the circuits He clears 
away much of the old difficulty by proving th'U, in all cnlcula 
Lions except that of the idle current supplied to an unloaded | 
transformer, in oil practical cases, exactly the snmc answers are ' 
obtained, to four significant figures or more, whether we assume 
the most complicated of hysteresis cycles or whether we assume 
the very simplest, which is that of constant permeability It is, 
for example, interesting lo observe that a formula never hitherto j 
published as correct, often enough used by manufacturers as 
sufficiently correct for practical purposes is really a very correct 1 
formula It is also shown that the mathematical difficulties I 
introduced by condensers and magnetic leakage efface themselves 
completely now that the complete problem has been attacked, 
and that the numerical working out of ihe most complicated 
ca»es is a very simple matter 

The one problem on transformers in which it is necessary to 
consider the law oT magnetization of the iron—namely, the ealeu 
lauon of the idle current when the transformer is unloaded—La 
solved by the author in general terms, and he gives a simpler 
solution, which in his opinion agrees with all experimental 
results, although it assumes that there is no hysteresis in the 
iron. 


SCIENTIFIC SERIALS 

The only important paper in the Nu<n>o Giomale Botamco 
Itahano for April is an elaborate one by Signor G Paoleui on the 
movements of the leaves of Poihena hygrvmctnca The 
structure of the plant is described in detail, and especially the 
anatomy of the " motor nodes’ 1 of (he leaves and of the leaflets 
He distinguishes in them two kinds of tissue, a motor system 
and a passive system The cause of the movements appears lo 

• Abstract of a papar read at the Royal Society, May ia, by Prof 
Perry, DSc, FHB 
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reside in the protoplasm and in Ihe osmotic properties of the 
cell-sap, The auinor is unable lo find in the leaves any hygro* 
metric properties, the supposed presence of which was the reason 
for the specific name of the plant The paper is illustrated by 
four plates. 

The greater number of the papers in the 2nd, 3rd, and 4th 
numbers of the Bullettmo della Soeieta Botanica Italiana for 
1892 are chiefly of local interest to Italian botanists. Among 
those of a wider scope are the following — Signor L Macchiati 
describes nn appearance presented by Navicula elliptua, which 
he considers strongly to confirm Castracane's view of the 
occasional reproduction of diatoms by internal germs —Signor P 
Fichi gives the results of experiments on the power of Lne vine 
to absorp sulphate of copper through the roots as a specific 
against the attacks of Poronosfora Analysis of the ash showed 
the presence of copper in leaves taken from both the upper 
and the lower brandies —Signor L, Piccioli gives some details 
respecting the destruction of plants by different kinds of land 
and freshwater snails, with the amount which is devoured of 
different plants This is generally greater in the spring than in 
the summer 

In the Botanical Gazette for April, Mr G E Stone describes 
and figures a self-registering auxanometer, which can be readily 
constructed, of much simpler construction than those at present 
in use in botanical laboratories —Mr Conway Macmillan offen 
suggestions as to the classification of the Metaphyta, 1 r of Lhe 
higher forms of vegetable life 


SOCIETIES AND ACADEMIES 
London 

Royal Society, April 28 —“ On some Phenomena connected 
wiih Cloudy Condensation " By John Aitken, F R.S , 
FKSR 

This paper is divided into two parts In Part I are described 
the different influences which cause Lhe <_ mdensation of a 
jet of steam when mixing with ordinary air to become more 
dense than it generally is, and in Part II certain colour pheno* 
mem are described which have been observed when cloudy 
condensation is made Lo take place under certain conditions 

Part I 
Steam Jets 

It had been previously shown that when a jet of steam 11 
electrified the condensation suddenly becomes very dense In 
addition lo electrification, it is found that this change in (he 
appearance of the jet may he produced by other four causes 
There are thus five influences capable of producing the dense form 
of condensation These are 1st, electricity , 2nd, a large number 
of dust particles in the air , 3rd, cold or low temperature of the 
air , 4th, high pressure of the ateam , and, 5th, obstructions in 
front of the nozzle, and rough or irregular nozzles 

1st Electrification 

It is shown that the mere presence of an electrified body has 
no influence on the steam jet In order to produce the in¬ 
creased density the water particles in the jet must be electrified, 
either by direct discharge, or by an inductive discharge, effected 
by means either of a point or a flame 

The increased density produced by electrification is due to an 
increase in the number of water particles in the jet, by the 
electrification preventing the small drops coming mto contact 
by their mutual repulsions, in the same manner as the water 
drops in Lord Rayleigh’s experiments with water jets, which 
scatter more when electrified than when not elecLnfied The 
I coalescence of the drops in water jets takes place only under the 
disturbance produced by the presence of an electrified body, 
while such a disturbance produces no effect on steam jets 

Other experiments point to the conclusion that the increase 
in the density is due to an increase in the number, and not to 
an increase in the sue, of the drops For instance, if steam Is 
blown into a receiver full of air in which there ore many nuclei, 
ihe condensation is dense, and, if ihere are few nuclei, the 
clouding is thin 1 he same holds good for the clouding pro¬ 
duced by expanding moist air If many dual particle* lie 
present, the clouding is dense , if few, it is thin. The action of 
the electricity does not seem to be positive, as It hai no effect 
on a mixture of hot moist air and cold air It seems rather to 
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prevent something which takes place in the jet under ordinary 
1 conditions The particles in a jet being in rapid movement, 
there are frequent collisions, and consequent coalescence of the 
drops, but when the particles are electrified they repel each 
other, and coalescence is prevented 

The jet on becoming dense emits a peculiar sound, which 19 
the same whatever be the cause of the increased density But, 
when electrified, along with this sound there is another, due lo 
the discharge of the electricity, which causes the electrified jet 
to appear lo make a louder noise The jet, instead of changing 
suddenly in appearance when electrified, maybe made to change 
very gradually, either by electrifying it by means of a very sharp 
point, or by aiding the discharge bv a flame Under these con¬ 
ditions, the jet emits only the sound produced when dense from 
any of the other causes 

B 

2nd A Large Number of Dust Fat titles in the At/ 

Flame has not been found to have any influence on the steam 
jet, bat on bringing the products of combustion Lo the jet, it at 
once becomes dense, and remains dense so long as the supply is 
kept up, and the jet has exactly the same appearance as if 
electrified When in this condition electricity does no increase 
its density any further The increased density is here due to 
the large number of dust nuclei, causing a great increase in the 
nrnnbeT of wnteT drops, and these being very small, they wdl 
have less independent moiement, and therefore fewer collisions, 
and the reduction in number from this cause will therefore be 
very slight 

3rd Low Temperature of the Air 

When a steam jet condenses in air at ordinary temperatures 
it has but little density, but, if the open end of a met'd tube 
cooled to 45“ be held near the origin of the jet, the condensa¬ 
tion at once becomes dense, and neither electrification nur an 
^increased supply of nuclei makes it any denser In a room at 
a temperature of 46° the jet is always dense, and neither elec¬ 
tricity nor the products of combustion have any effect on it, bat 
when the temperature rises to 47 the jet begins to get a little 
less dense, and electricity now increases Us density slightly At 
50° the jet is much thinner, and both electriciLy and the pro 
ducts of combustion have a marked effect on it I he change 
produced by the cold air cannot be entirely due to the lower 
temperature cansing more vapour to be condensed, as the fall of 
temperature is slight, while the increase in density n great 
The increased density is shown to be due to a change whu.h 
takes place in the lilms of Lhe small drops with the fall of 
temperature When the temperature is above a certain point, 
the films have no repulsive action, and the drops coalesce on 
collision , whereas when cooled below a certain temperature 
the well-known repulsion comes into play and prevents 
coalescence This was proved by repealing Lord Rayleigh's 
experiments with water jets When the temperature of the 
water was over 160°, the drops had no tendency to scatter, and 
the presence of an electrified body had no influence on the jet 
,lt was only when the temperature /ell that the scattering began, 
and the electrical disturbance produced coalescence The effect 
of the low temperature 15 the same as thnt of electrification 
both of them prevent the water drops coming into contact, one 
by electrical repulsion, nnd the other by the repulsive action of 
tne water films, and the result is the same —namely, an increase, 
or rather a prevention of the decrease, in the number of the 
particles, and a consequent increase in lhe densiLy of the 
clouding 

4th High Pressure of the Steam 

Below a temperature of 46 the jet is dense at all pressures, 
and as the temperature rises the density decreases, but lhe 
density may be made to return by increasing the pressure The 
increased density of the high-pTeasure steam jet ib due to an 
increase in the number of drops produced, (1) by the jet being 
more cooled by the greater amount of air taken into it , (2) 
by a larger aupply of dust nuclei , and (3) owing lo the rate 
■t which the condensation is made to lake place, a larger 
number of dust particles are forced to become centres of con 
denaailon. 

t Sib Rough Notilts and Obstruction in Front of the Nozzle 

Rooph noules and obstruction in front of the noule are found 
to act in the same way as Increase of pressure they aid pres 
■ore in producing Its effects wnh a leu veloclty*>f steam They 
Bet by producing eddies, which mi* more air with the steam, so 
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lowering the tempera! me of Lhe jet, increasing the number of 
dust nuclei, and quickening the rate of condensation 

'lhe seat of sensitiveness lo all these influences causing the 
condensation in the jet to become dense is near the nozzle BoLh 
low temperature and obstructions have an effect only when they 
act very dose to the no/zle , while electriLilv and increase 111 
number of nuclei have a slight, hut rapidly diminishing, in flu 
cnce lo a distance of 3 or 4 cm from the nozzle 

Pari II 

Colour Phenomena conrieeltd with Cloudy Condensation 

'lhe manner in which cloudy condensation changes after it is 
formed is pointed out, and it is also shown that the number of 
dust particles which become cenires of condensation depends on 
the rate at which the condensation is made to Lake place, slow 
cunden^nfion producing few waier particles and thin clouding, 
while quick condensalion produces a large number of waUr 
particles and dense clouding It is only when the dust particles 
are few that all of them become active centres of condensation 

Colour Phenomena tn Steam Jets 

Colour haa been seen by Principal Forbes and olhers m the 
steam escaping from engine boilers, but Lhcsc colour phenomena 
have as yel becy bul little studied tor observing the colour in 
steam jets, the author has found it to be a great advantage to 
inclose the jet in a lube, and examine the effect through some 
length of condensing steam Steam by itself has no colour in 
moderate lengths, but when mixed with a certain amount of cold 
air, and a certain quantity of dust, very beauLiful colours are 
produced A jet of steam is allowed lo blow into tile open end 
of a lube, and the nmount of dusty air entering with it is 
regulated to the necessary amount When the jet is condens 
mg under ordinary conditions, the colour of the transmitted 
light vanes from greens to blues of various depLhs, according to 
the conditions The colour may be made very pale or extremely 
deep by varying lhe conditions If the condensation in the jet 
be made to change and become denne b> any of the influences 
already mentioned, the colour changes, and generally becomes 
of a yellowish-brown 

T his j ellow colour, seen through steam when Lhe jet is electri 
ficd, haa been previously observed It was thought that the 
colour was due Lo the electricity, and ihaL the experiment cx- 
luined the lurid colour of thunder clouds There does not, 
owever, seem lif be any connection between the electrification 
and Lhe colour, as tile transmitted light Ixrcomcs of the nme 
lurid hue when the jet is made dense by any of the other in¬ 
fluences 

1’hc yellow colours seen through steam are not generally so 
fine aa the greens and blues, but wnen the density is due to high 
pressure steam the ) ellow is very fine 

Colours in Cloudy Condensation produced by /Expansion 

No colours had been previously seen in the light transmitted 
directly through lhe clouded air produced by expanding saturated 
air in a receiver It was thought this was due lo the slowness 
with which this process is generally made to lake place in the 
expansion experiments On arranging an experiment to make 
the rate of condensation quick, beautiful colours were seen on 
looking through the clouded air An air pump was connected 
with a metal lube provided with glass ends The capacity of 
the Lube was small compared with the opacity of the receivers 
usually used in these experiments When the air in the tube 
was suddenly expanded, the light passing through it became 
beautifully coloured, and the colour, and the depth of the 
colour, varied with the conditions Wnh few dust particles in 
lhe air, a slight expansion made the transmitted light blue , a 
greater expansion changed it to green, and then to yellow , and 
when the expansion was still further increased Lhe colour 
changed, nnd a second blue made its appearance, followed by a 
second green and yellow But, If very many particles were pre¬ 
sent, the same amount of expansion which produced Lhe second 
yellow only gave a very deep blue When it Is desired to 
produce these colour phenomena on a large scale a vacuum 
receiver is used This receiver Is connected with lhe expen 
mental Lube or flask by means of a pipe fitted with a stop cock 
After a partial vacuum haa been made in the receiver, Lne con¬ 
nection between it and the flask or tube in which the colours 
are to be shown n suddenly opened, when the colour produc¬ 
ing condensation is produced These colour phenomena fade 
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rapidly, owing to the differentiation which takes place m the 
water drups 

The ancLiroscope shows that when ihe light is blue theie is a 
general darkening of the whole spectrum, but ihc absorption is 
greatest in the red end, and the red end is also much shortened 
When the transmitted light was yellow, the blue end was cut 
our, and the yellow part was much the brightest 

The Cause of the Colour 

In the steam jet when the condensation 14 dense some of Lhe 
yellow colour in the transmuted light is due to some of the particles 
being so small Lhat they reflect and scatter the blue rays This 
blue reflected light is polarized The colours, however, seem in 
moil coses to be produced in the same manner as the colours in 
thin platLB , only n few of the colours of the hrst order or 
spectrum arc visible, whilst those of the second and third orders 
ore very distinct. 

A “ Green ” or * 4 Blue 1 ' Sun 

It u thought that these phenomena give the explanation of the 
" green " or “ blue " sun seen in India and elsewhere in Septem¬ 
ber, 1883, and also on other occasions lhe erupnon of 
Krakatau had taken place a few days before the giccn sun was 
observed in India ihe volcano threw into our atmosphere a 
great quantity of water vapour, and n vast nmeunt of dust, the 
very materials neces«*,ry for producing a green sun by small drops 
of water Prof C, Michie Smuh's observations made in India 
show that there waj a great amount of vapour present in our 
atmosphere at the time, and most observers frequently refer to 
a fine form of haze which covered the sky on Lhe days the green 
sun was seen It is therefore in the highest degree probable 
that, under the conditions existing at the time, this haze was 
greatly composed of water, 

A Nat) Instrument for Detecting DuU polluted Air 

The colour phenumena produced when air is suddenly ex¬ 
panded has led to the construction of a new instrument for in¬ 
dicating roughly the amount of dusty pollution in the air 'l his 
instrument hag been called a 11 koniscope," and it is hoped it will 
be found useful for studying sanitary questions The instrument 
consists simply of an air pump and a tube provided with glass 
ends The air to be tested is drawn into the tube, where it is 
moistened and expanded The depth of colour seen on looking 
through the Lube indicates the amount of myiuuty in the air 
With about Bo,000 particles of dust per cubic centimetre the 
colour is very faint , 1,500,000 gives a fine blue , while 
4,000,000 gives an extremely dark blue These colours are 
for an instrument having a lube half a metre long fly means 
of this instrument it is easy to trace the pollution taking place in 
our rooms by open flames and other causes We can trace by 
means of it the pure and impure currents in the room, and note 
the rile at which the impurity vanes 

May 5 —"The Potential of an Anchor king ,J Ily F W 
Dyson, Fellow of Trimly College, Cambudge Communicated 
by Prof J J Thomson, F R S 

In this paper the author develops a method of dealing with 
physical questions connected with anchur rings He applies it 

(1) 1 o find the potential of a solid anchor ring at all external 
points The result is obtained m a very convergent senes of 
integrals, each of which may be reduced to elliptic functions 
The equipotential surfaces are drawn, when ihe ratio of the 
radius of the generating circle to the mean circle of the ring is 

i. £■ t, 1 

(2) The density, at any point, of a ring charged with elec¬ 
tricity is found , and the charge is calculated 

(3) The velocity potential of a Ting moving in an infinite 
fluid is found, the kinetic energy calculated, and n few coses of 
motion discussed 

(4) The annular Dorm of rotating fluid is considered, and lhe 
form of the cross-section determined The cross-section even 
for largo rings is, roughly, or an elliptic shape , the minor axis 
being parallel to the uia of revolution of the annulus, 

May 12 — 11 On the Embryology of Angtopleru evie/a, HofTm ” 
By J Bretland Fanner, JVf. A , Fellow of Magdalen College, 
Oxford Communicated by S H, Vines, M A , F R S 

The germination of the spore and the development of the 
prothallium have been described by Jonkman, 1 who also 
observed the formation of the sexual organa. The anthendium 

1 ‘‘Da galachiiguientle der MarattUcce£n, ,J door H F Jonkman, 
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is formed from a superficial cell of the prothallium, which 
divides by a wall, parallel to the surface, into an outer shallow * 
cell and an inner cubical cell The former, by walls at right 
angles to the free surface, gives rise to the cover-cells , while 
Ihe inner one, by successive bipartnions, originates the amhero- 
roid mother-cells 

The anlhendia are dislnl uied both on the upper and lower 
surfaces of Lhe prothslliuin, and apparently without any 
appronch to regularity, though they are somewhat more frequent 
on the lower surface I may observe, however, that an anthen- 
dium may often occur on the upper surface immediately above 
an archegonium which, has been fertilised 

The archegonia occur exclusively on the lower surface Their 
development has been described by Jonkman, who also noticed 
the division of the neck canal cell, by a transverse wall, inlo_ 
two cells T he division is not, however, invariable, and in one 
preparation in which the protoplasm had shrunk slightly from 
the wall, I observed that tne cell plate had not extended so ox to 
completely partition the neck passage into two cells 

Tne oospore, after fertilization, speedily forma an ovoid 
cellular body, and although I was not so fortunate, owing to 
scarcity of material, as to see the formation of the earliest cell 
walls, ihcir succession could be determined with tolerable 
certainty in Lhe youngest embryo that I met with, consisting as 
it did of about ten cells 

The basal wall is formed, as in Jmh tes, at right angles to the 
axL- of the archegonmin The next one in order of occurrence I 
believe to be the median wall, which can easily be distinguished, 
even in advanced embryos, as a well-defined vertical line 

The tranverae wall is much more indefinite, and curly loses its 
individuality owing to the unequal growth of the various parts 
of the young embryo The further cell-dmsion is irregular, 
and to a far greater extent than is the cose with the leplospor- 
angiate ferns as described by llofmcister and Leilgeb 

The anterior epibasal oclants together give rise to thrj 
cotyledon , the stem apex is formed, not as in the leptospor- 
nngiate ferns, from one octant only, but from both of the 
posterior epibasal octants, though one of them contributes the 
greater portion lhe IruLh of this statement ib seen on 
examining vertical sections through the embryo cut at right 
angles to the median wall, when a few cells on each Bide are 
seen to he clearly marked out, by their dense protoplasmic 
contents and large nuclei, as merislem cells There is no single 
apical cell in Augioptens from winch all the later stem tissue is 
derived, and this facL is, without doubt, to be connected with the 
character of the apical nieristem just described The root is 
formed from one nf the octants beneath the cotyledon, 1 e from 
an anterior hypobasal one, and is at hrst indicated by a 
triangular apical cell, which, in one fonunale preparation, 
showed the find cap cell The other octant, together with 
the two posterior hypobaial octants (which together form 
the rudimentary foot), round off the base of the embryo 
The root presents considerable difficulty in tracing the 
couise of its development, as the apical cell, at no time 
very clear, is early replaced by two cells Moreover, the 

root grows in a somewhat sinuous manner in the embryo, and 
the cells of its apex may eaBily be confounded with other tri¬ 
angular cells which occur irregularly scattered in the lower por¬ 
tion of the embryo It finally emerges, not immediately 
l'leneath, nor yet exactly opposite, the cotyledon, but at a distance 
from it of between one third and one-half of the circumference 
of the embryo The difficulties attending the exact following of 
lti growth, added to the scarcity of the material, have prevented 
my elucidating completely the details of development, but the 
important point, that, even before its emergence from the 
embryo, its apex contains a group of initial cells, occupying the 
place of the single one characteristic or other orders of lenu, 
can be regarded as established with certainty 

When the embryo has reached a certain sue, it bursts through 
Lhe prothalhum , the root boring through below, whilst the 
cotyledon and stem grow through the upper surface This 
manner of issuing from lhe prothallium at once serves to diB 
tinguish Angiopttns from those other ferns whose embryogeny 
ib known, and probably the peculiarity of its growLh may be 
reasonably connected with the direction and position of the basal 
wall which separates the root and short portions of the embryo 
Fresh leaves and roots speedily arise on the young plontfct 
the second leaf appearing just above the place of exit of the fint 
root - -that is, not quite opposite the fine leaf. The third leaf 
rises between the first ana second ones, and nearer the first than 
ihe second Their lOois observe the some rule of divergence as 
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that which ^ <na in the case of the first root The slipular 
Junctures, characteristic of the MiratLiaLCu.’, are entirely 
absent from til# fir*t two leaves, but appear in a well developed 
condition on lh« third and all succeeding leaves 

<» Qn the Shoulder girdle in Ichthyosauria and Sauropterjgia 11 
J, W Hulke, F K S 

The author discusses the structure of the shoulder girdle and 
the homologies of it«* several pari*, in these families lie shows 
that the alleged existence of a precorncoid in the Ichthyimuria 
rests on an insufficient foundation , offers proofs that in Plesio- 
sanria the anterior ventral ray is not only theoretically hut 
initially precoracoid , and nUo that the dorsal ray in the girdle 
u homologous with the shouldei’-blade in Testudinala and other 
Keptilm. 

♦*‘On the Development of the Stigmata in Ascidians " Uy 
Waller Garstang, M A 

The author shows that the transverse rows of stigmata, which 
are present in all the fixed Ascidians, may arise in one or ihc 
other of two ways either as independent perforations, distinct 
from the first (oozookl of Clavthna, buds of Hotryllus\ , or as 
secondary formations, due to the subdivision of a series of pri¬ 
mary transverse stigmata on each side (oozooid of HotryUus, 
StycUntf) The former method of development is shown to be 
n modification of the latter 

Ihe primary transverse stigmata (or 11 protosligmata ”) of 
Hotryllus and the \tyehtur agree precisely with the definitive 
stigmFia of Pyrosoma in structure, position, and order of for 
motion They are accordingly regarded as homologous 
formations , and the conclusion is drawn that Pyrosoma has not 
been derived from the fixed Ascidians, but represents an 
ancestral type of Caducichordate Tumcata, antecedent to [he 
whole of the phylum Ascidiacea 

Physical Society, May 13 —Dr E Atkinson, Treasurer, in 
th6 chair —Mr R Inwards read a paper on an instrument 
for drawing parabolas It was designed for drawing curves of 
short locus such as are required for reflectors and for diagrams 
of the paths of comets and projectiles Its construction is based 
on the fundamental property lint every point on ihe curve is 
equidistant from the Gcus and the directrix In the diagram 
btlow, Ab is a slot representing the directrix, and FGHl 



a rhombus jointed at the corners and pivoted at f, whilst CD 
indicates a bar capable of sliding through guides at H and I 
A rod, lk, id coupled to g by a bar, um, such that the lengths 
LM, mb, and MG are equal As L and g slide along ab, the 
point £ describes a parabola whose latus rectum depends on the 
distance of f from Ab In the instrument F is carried by 
a slotted arm bo that Us position h adjustable ge is always 
perpendicular to AB and equal to FF Prof Hoys inquired 
whether the instrument could be modified to draw any conic 
section by arranging that the ratio of ef to EG instead 
of bein^ unity, might ne greater or less than unity Prof 
Pcny said an instrument for drawing curves represented by the 
equation y = was greatly needed for anglneering work —Mr 
F H Nalder exhibited and described some electrical instru¬ 
ments The first shown was a ballistic galvanometer with one 
pair of colli, the distinguishing features of which were accessi 
bihty, small damping, great sensitiveness, Tknd the arrangement 
of the control The control Is effected by a 11 tail magnet " 
earned on a horizontal tube supported by a pillar outside the 
case, as suggested by Prof R M Walmsley. A small magnet 
nn the cover serves for zero adjustment The suspended system 
consists of four bell magnets, two being in the middje of the 
coiloftd one at top and bottom respectively, arranged so as to be 
astatic The sensitiveness of the Instrument shown was such 
that 1 of a microcoulomb gave 300 divisions fortieths Df 
an inch) when the periodic ume was 10 seconds and scale 
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distance about 3 feet Resistance of galvanometer about 
jo, loo ohms I o bung Lhe needle to rest quickly, a damping 
coil mounted on an adjustable slam], and 1 special reversing key 
wiih resistances 111 11 s base, an. provided 1 he key has succes 
sive contacts arranged so thit when pressed lightly only a weak 
current passes round the dimping cod, whilst when pressed 
further a muUi stronger cui rt-nt pTists I hi strong currents are 
uved In cheLk (he laige elongations, nnd the weak ones for finally 
bringing to zero A lamp stand with si mi-lransparent sede 
arranged for use with a glow lamp wa^next shown Instead of 
reading by the image of the filament, as 1* ordinarily drniL, the 
1 ^ntci n is arranged to g ve a bright disk of light with a black line 
across the middle Mr Hlakesley asked if the galvanometer was 
italic For damping non astatic ones he had found it useful to 
wind several turns of wire round the bobbin, and put them m 
senes with rr few thermo electric junctions warmed hy the hand 
and a key In reply, Mr Nalder sai I the galvanometer was 
astatic, but the damping coil could be placed so aa to act on one 
pair of magnLts more than on the other A paper on a 
portable instrument for measuring magnetic fields, with some 
observations oil the strength of the stray fields of dynamos, 
by Mr E Edgar and Mr H Stansheld, was then read The 
instrument was described as an inversion of a d'Arsonval galvano¬ 
meter, for ih# torque necessary to maintain a suspended coil 
conveying a conslwU current parallel to the field gives a measme 
of the strength of the field The constant current is furnished 
by a llellensen’s dry cell which Lhe auLhors found remarkably 
constant The instrument consists of a coil of about fifty ohms, 
wound on nnca ami suspended by twn tiernian silver strips 
within a tube A pointer is f xed to ihe mica, and a divided head, 
to which the outer end of one sLnp attached, serves to measure 
the torsion Within tile head chamber is a commutator which 
automatically reverses the current in the coil when the head is 
turned in opposite directions from zero Two readings may Lhus 
be taken to eliminate gravity errors due to want of perfect balance 
in the coil Means are provided for adjusting and measuring 
the tension of the s ispensions The constant of the instrument 
was determined by placing the coil in the field of a 
Helmholtz galvanometer, and found to Vie o 293 per l° Any 
other field is therefore given by o 293 (n + i)0, where 0 is the 
angle of torsion in degrees, and « the multiple of 50 ohms in 
series with the coil Fields from 2 or 3 C G S lines upwards 
can be measured to about 2 percent by the instrument, and even 
the earth's field is ^ipreaable The author^ have tested the 
fields of dynamos at the Crystal Palace T xhibition and else¬ 
where, and the results obtained are given in the paper It is 
noted that the stray fields of multipolar machines fail off much 
moie rapidly than those of two pole dynamos as the distances 
are increased, and that near edges and corner* of the magnets 
the fields are much stronger than near flat surfaces The dis 
lurbing effect of armature reactions on the strength of the stray 
fields were measured, and the shapes of the fields observed insome 
cases Experiments on magnetized watches are described in the 
paper Mr Whipplesaid ihc Kew Committee were to someextent 
responsible for the experiments described, for it was on their 
account that the investigations were commenced In connection 
with the rating of so called non-magnetic watches, it was neces¬ 
sary to know what strength of fields they were likely to be sub¬ 
jected to The instrument devised for making the teats was a very 
interesting one, and the results obtained by it of great value 
Mr, A P Trotter hoped the authors would supplement their 
work by tracing out the directions of the fields 01 dynamos, and 
he described a simple meLhod of doing this by a test needle 
used as an india-rubber stamp The question of watchea, he 
thought, must be considered soon , even non-magnetic watches 
were stopped by being placed in strong fields, owing to Foucault 
currents generated in the moving parti Mr Blakeiley inquired 
whether the Instrument could be used m any position lie 
Lhought three observations would be necessary to completely 
determine any field Mr Stansfield, in reply, said they used a 
pilot needle lor showing the directions of the fields, and then 
placed the coil accordingly The instrument could be used in 
any position, for the weight of the coil was only about 2 grammes, 
and did not greatly alter tbe tension of the suspensions* which 
was usually about 300 grammes A watch with a brass balance 
was not influenced by a field of 10 L G S Ime3 but seriously 
affected by one of 40 —Mr Joseph \V Lovibond read a paper on 
a unit of measurement of light and colour The paper was illus¬ 
trated by many coloured charts, diagrams, and models, and 
several pieces of apparatus by which colour measurements Could 
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be made were shown The principle of the measurements 
depends on the selective absorption of the constituents of normal 
white light by coloured glasses (red, yellow, and blue) The 
depths of tint of the glosses are carefully graduated to give 
absorptions in numerical proportions For example, two equal 
glasses, each called one unit red, give the same absorption as a 
two-unit red, and so on The units of red, yellow, and blue 
are so chosen that a combination of one of each absorb white 
light without colouring the transmitted light Such a combina 
lion is called a "neutral lift unit ” By the use of successive 
neutral tint units, white light can be gradually absorbed without 
showing traces of colour, and the number of such units required 
to produce complete absorption is taken as a measure of the 
intensity or luminosity of the white light Methods of represent¬ 
ing col oar a by circles and charts were fully dealt with, and the in¬ 
fluence of time of observation on the penetrability o r different 
colours was illustrated by diagrams The results of 151 experi¬ 
ments on colour mixture were explained, and represented 
diagrammatically After the reading of the paper the methods 
used for colour matching and measurement were shown by 
Mr and Miss Lovibond —Mr R W Paul exhibited hia im¬ 
proved form of Wheatstone bridge, arranged to occupy the same 
space, and fulfil the same conditions, as the well-^nown Post 
Office pattern ? 

Chemical Society, April 21 —Prof A 1 Crum Brown, 
f R S, President, in the chair — The following paper was 
read —Masnte, a new Egyptian mineral, and the possible 
occurrence of a new element therein, by H D Richmond and 
Hussein Off Masnte is the name assigned by the authors to a 
variety of fibrous alum obtained in Egypt by S E Johnson 
Pasha, It contains from I to nearly 4 per cent of cobalt 
This being the first occasion on which cobalt has been met with 
in Egypt, the authors were led to inquire whether the blue 
colour used in the paintings on Egyptian monuments contained 
that element The samples obtained, however, oued their colour 
to compounds of copper and iron The mineral is principally 
interesting on account of the presence in it of a minute quantity 
of a substance, the properties of which appear to be unlike those 
of any known element, which the authors provisionally term 
murium, from the Arabic name for Egypt From an analysis 
of the oxalate, on the assumption that it is a bivalent element, 
the atomic weight of murium 11 calculated to be 228 The 
authors point out that there la a vacant place in the glucinum- 
calcium group of the periodic system for an ctement having the 
atomic weight 225 In many of its properties masrmm resembles 
glucinum, and the oxalate is analogous to that of calcium 
Masnte has the composition 

(AlpFe^O,, (Ms.MnjCo.FeJO, 4SO„ 2oOH B 

May 5 — Prof A Crum Brown, F R S , President, in the 
chair —An extract was read from a letter to Sir H E Roscoe, 
written by Prof Kuhne, of Heidelberg, at the request of Prof 
Bunien, expressing his thanks for the address presented to him 
by the Chemical Society —The following papers were read — 
'lhe existence of two aceialdoxlmes, by w R Dunst&n and T 
S Dymond, Acetaldoxlme, CH, CH NOH, has hitherto 
been regarded as a liquid capable of existing in only one form, 
attempts to obtain evidence of the existence of an isomende 
having fulled , the authors, however, find that it can be 
crystallized by cooling The crystals so obtained are often 
several inches in length, and melt at 46° 5 On heating them to 
ioo"-i5o" no decomposition occurs, and the substance boils con¬ 
stantly at 114 0, 5 tf this heated liquid be now cooled, it does 
not crystallize until nearly 35" below the melting-point of the 
original substance, and the crystals so obtained become liquid at 
ordinary temperatures. Many similar observations have been 
made, and It haa been invariably found that on heating the 
aldoxlme Lhe freezing-point Is lowered to a greater or less extent 
Evidence has In this way been accumulated, showing that a 
change In the constitution of acetaldoxlme ocean when It is 
heated, the original substance, melting at 46° 5, being gradually 
converted Into a new modification, which melts at 12* It is 
noteworthy that the acetaldoxlme melting at 12° is slowly recon¬ 
verted Into that melting at 46°'J on standing at ordinary tem¬ 
peratures The authors term tne substance -melting at j6 d 5 
a acetaldoxlme, that melting at 12" being named ^-acetaldoxlme 
—Sulphonlc adds derived from anlsoits (No 4 .), by G T 
Moody The author finds that contrary to the statement of 
Kekufc, and of Opl and Llppmann, amsoi] and phenetoil afford 
only parasulphonic adds on inlphonaLion. Carefully purified 
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amsoil was dissolved in concentrated sulphuric acid, and the 
product poured into water, when part of theanlaoil was liberated, 1 
showing that as in Lhe case of phenol an intermediate compound 
is formed before the sulphonic acid The amsoil thus set free 
was treated with strong sulphuric acid at 8o B , when complete 
sulphonation occurred lhe solution yields a well-defined 
calcium salt , no indications or the presence of an isomeride were 
found The calcium, potassium, and sodium salts of the amsoil 
parasulphonic acid obtained in this way are described, together 
with the sulphochlonde and sulphonamide Pure phenctoiTsinu- 
larly is shown to yield only the parasulphonic acid The products 
of sulphonation, either with sulphuric acid or with cblorosulphonlc 
acid, are in both cases the same, only one sulphonic acid 
resulting —The formation of tnthionaie by the action of Iodine 
on a mixture of sulphite and thiosulphate, by W Spring In_ 
his paper on Lhe investigation of the change proceeding in an 
acidified solution of sodium thiosulphate, Colefax credits the 
author with having slated that tnthionate of sodium is produced 
when iodine acts on a mixture of sodium sulphite and 
thiosulphate, and further denies that this is the case The 
author used potassium salts, and not sodium salts, but, owing to 
an error in tne abstract of Spring’s original paper, Colefax was 
led to believe that sodium salts were used The difference in 
the behaviour of the potassium and sodium salts is very striking, 
and arises from the greater instability of the sodium polythionatea 
already pointed out by the author Another difference between 
the two sets of experiments is found in the employment by 
Colefax of a larger proportion of iodine Lhan that used by the 
author The equation 

K^SOa + KjS a O a + Tj - K a S a O fl + 2 KI 

requires less iodine than would be necessary to oxidize the 
sulphite to sulphate, and the hyposulphite to tetrmthionate of 
sodium The author docs not, however, contend that the 
formation of tnthionate takes place in accordance with Lhtf 
equalion 

Na a S a O| + Na^SOa + l % = Na,S a 0 8 + aNal. 

He is convinced that sulphites have the property of desulphuns- 
mg the tetrathionates, so as to convert them into trithionates 
It would hence be more consistent to admit that the sodium 
sulphite which owes its existence to the employment of a 
reduced quantity of iodine decomposes the small quantity of 
sodium tetrathionate produced in the first instance, thus, 

Na a S*O fl + No,S 0 3 = Nn a S g O„ + Na^,O a 

The statement erroneously ascribed by Colefax to the author 
seemi, in consequence, to be really correct It is, however, 
indispensable that the experiments should be performed under 
exactly the same conditions aj those employed in the work 
on the potassium salts.—The determination of the temperature 
of steam arising from boiling salt solutions, by J Sakurai The 
evidence now on record as to the temperature of the steam 
arising from boiling salt solutions is exceedingly unsatisfactory 
and inconsistent. Such being the case, the author has devised 
s meLhod for accurately measuring this temperature, and finds 
that the temperature of the steam escaping from a boiling salt 
solution is the same as that of the solution The conditions for 
succeai are —(1) The thermometer used must be kept from 
contact even with the smallest drops of the solution thrown up by 
ebulliLion. (2) The effect of cooling of the thermometer by 
radiation must be rendered insignificant in proportion to the heat¬ 
ing up by the steam This condition is readily fulfilled by the 
expedient of combining the introduction of steam from without 
with the ebullition by the lamp (3) Hie walls of the chamber 
surrounding the thermometer must be sufficiently protected from 
external cooling, and yet, at the some time, most not be heated 
to the temperature of the steam Thu Is effected by jacketing 
the steam chamber with the vapour evolved from dilute acetic 
add boiling at about 2° lower than the aalt solution The agree¬ 
ment between the numbers representing the temperature of the 
steam and that of the boiling aalt solution is good —Note on an 
observation by Gerlach of the boiling-point of a solution of 
Glauber's aalt, by J Sakurai. Some yean ago Gerlach stated 
that the steam escaping from a boiling solution of Glauber’s salt 
containing a crystalline magma of the anhydrous salt indicates a 
temperature of loo°, whilst the liquid is boiling at 8a“ or even 
72° The author finds that Lhia Is hardly true, for it is only a 
wet man of sodium sulphate crystals that Is heated The steam, 
consequently, does pqfc arise uniformly from Lhe heated mass, bat 
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escapes from channels produced in those portions of it which are 
% contact with the side* of the vessel The central portion of 
the magma therefore may be at a low temperature, whilst steam 
rvt too 0 is issuing from the sides —Chemistry of the thioureas, 
Part 1 l, by E A Werner It is pointed out that the paper 
recently published by Bertram on the monophenylthloureas was 
evidently written in ignorance of the fact that the bulk of the 
work detailed therein has been already published by the author 
A number of new derivatives of thiourea are now described 

Geological Society, May 11 —W H Hudleston, FRS, 
President, in the chair —The President announced that a bust 
of the late Sir Charles Lyell hjd been kindly presented to the 
Society by Mrs Katherine Lyell, through the intermediary of 
Prof J W Judd, FRS —The following communications were 
i^fld —On the so called gneiss of Carboniferous age at 
Guttannen {Canton Berne, Switzerland), by Prof T G Bonney, 
F.R,S It Is stated by Dr Heim {QuarterlyJournal vol xlvi 
p 337) that the stems of Catamites have been found at 
Guttannen in a variety of gneiss, 1 e in one of a group of rocks 
which exactly "resemble true crystalline schists in mode of 
occurrence Petrographically they are related to them by passage 
rocks , at least the line of separation is not easily distinguished 
Thr Paleozoic formations mostly show an intimate tectowc 
relation to the crystalline bchisls, and have been converted 
petrographically into crystalline schists ” The Author describes 
the result of a visit to tne section at Guttannen in company with 
Mr J Eccles (to whom he is greatly indebted for kind assist¬ 
ance), and of his subsequent study of the specimens then 
collected The belt of sencitic "phyllites and gneisses,” pre 
sumably of Carboniferous age, represented on the Swiss 
geological map (Dlatt xm ) as infolded, at and above Guttannen, 
in true crystalline gneiasoid rocks, is found an examination to 
consist partly of true gneisses, partly of detntal rocks The 
bfulderrrom which the steins in the Berne Museum were obtained 
belongs to the latter These rocks sometimes present macro- 
scopically, and occasionally even microscopically, considerable 
resemblance to true gneisses, but this proves on careful examina¬ 
tion to be illusory They are, like the Torndon Sandstone of 
Scotland, or the Gris fdrfspathique of Normandy, composed of 
the detritus of granitoid or gneissoid rock, which sometimes 
forms a mosaic resembling the original rock, and which has 
been generally more or less affected by subsequent pressure and 
the usual secondary mineral changes Thus, if the term be 
employed in the ordinary sense, they are no more gneisses than 
the rocks of Carboniferous age at Vemayaz (Canton Valais) are 
mica-schists, but in some cases the imitation is unusually good, 
and, so far as the author saw, there are at Guttannen neither 
conglomerate 1 nor slates to betray the imposition, as happens 
at the other locality The reading of this paper was followed 
by a discussion, in which the President, Prof Judd, Mr Eccles, 
General McMahon, Mr Rutley, Prof Blake, Prof Bonney, 
and Prof Seeley took part —On the hthophyses m the obsidian 
of the Rocche Rosse, Lipari, by Prof Grenville A J Cole, and 
Gfmrd W Butler The rock described in this paper differs in 
no essential particular from that at Forgia Vecchia, or from the 
obsidian on the north flank of Vulcano , but the specimens show 
In a specially striking manner the passage through various stages 
of Iltnophv&al structure, from indisputable steam vesicle* with 
glassy wills to typical solid spherulltes A full description is 
given of the formation of spherulltes by a double process—firstly, 
divergent growth from (he margins of vesicles outwards, and 
secondly, convergent growth inwards from the margins towards 
the centres of the hollows, until in the smallest cases the fibres 
from the opposite sides of the vesicle may meet in the centre, 
producing a spherulite, which, but for the occurrence of inter 
mediate stages, might be supposed to have originated entirety by 
divergent growth. The authors give details of the appearances 
presented by intermediate stages of growth The prevail mg 
type of ipherulite, both in Lipari and volcano, shows in section 
a dusky fibrous central area, which may possess concentric as 
well as radial structure, surrounded by an irregular brown 
cloudy cone of various width. The authors’ studies lead them 
to the conclusion that this type owes its characters to the dual 
mode of growth, and therefore to the original presence of vesicles 
in the rock. Commonly the process of infilling does not go so 
far tl this , on the ends of the felspar fibres plates ot tridymite 
are deposited, and this seems to dose the growth It is dear 
that thellthophyul structure of the Lipan obsidians was formed 
during the cooling of the mass, and not by subsequent amyg- 
dctodal Infilling of Tesidet. The authors mcuss the effect of 
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confined vapours on such rocks as those forming the subject of 
the paper, noting that these vapours may be kept at a high 
temperature for a considerable time, each vesicle thus becoming 
a sphere of hydrothermal action , so that if the surrounding glass 
remains at a temperature little below its fusion-point, crystalliza¬ 
tion will be promoted in it, and at the same time the action of 
the vapour in the vesicle will produce reactions on its walls An 
appendix, by Prof Cole, treat* of the lithophyses and hollow 
spherulltes of altered rocks While admitting the presence of 
true hthophyaes in many of the Welsh' lavas, he is noL prepared 
to abandon a former suggestion that the interspaces between 
successive coats of the Conway hlhophyaes result from alteration 
of a formerly solid mass In the lavas of Esgair-felen and near 
the Wrekin ne has no doubt as to the production of "hollow 
spherulltes ” by ordinary processes of decay The typical 
Continental pyromendes are truly spherulitic, as is much 01 Lhe 
Wrekin lava In the latter case and that of the rocks of Bouley 
Bay it will be difficult to distinguish between infilled primary 
and secondary cavities In the discussion which followed the 
reading of this paper Prof Bonney, Prof Judd, General 
McMahon, Mr J VV Gregory, Mr Rutley, Prof Cole, and 
Mr G W Butler took part 

Royal Meteorological Society, May 18—Dr C Theodore 
Williams, Presided, in the chair —The following papers were 
read —Raindrops, by Mr E J Lowe, FRS The author 
has made over 300 sketches of raindrops, and has gathered some 
interesting facts respecting their variation in size, form, and 
distribution Sheets of slate in a book form, which could be 
instantly closed, were employed , these were ruled in inch 
squares, and after exposure the drops were copied on sheets oF 
paper ruled like the slates Some drops produce a wet circular 
spot, whilst others, falling with greater force, have splashes 
around the drops The same sized drop vanes considerably in 
the amount of water it contains The size of the drop ranges 
from an almost invisible point to that of at least 2 inches in 
diameter Occasionally large drops fall that must be more or 
less hollow, as they fail to wet the whole surface inclosed within 
the drop Besides the ordinary raindrops, the author exhibited 
diagrams, showing the drops produced by a mist floating along 
the ground, and also the manner in which snow-flakes, on 
melting, wet the slates —Results of a comparison of Richard's 
anemo cinemographe with the standard Beckley anemograph at 
the Kew Observatory, by Mr G M Whipple This instrument 
is a windmill vane anemometer, and is formed by six small 
wings or vanes of aluminium, 4 inches in diameter, inclined at 
45 , nvelted on very light steel arms, the diameter of which Is 
so calculated that the vane should make exactly one turn for a 
metre of wind Its running Is always verified by means of a 
whirling frame fitted up in an experimental room, where the air 
is absolutely calm, and, if necessary, a table of corrections is 
supplied The recording part of the apparatus differs entirely 
from any other anemometer, and is called the anemo- 
cin^mographe, and in principle is as follows —The pen, re¬ 
cording on a movable paper, is wound up at a constant rate by 
means of a conical pendulum acting as a train of wheel links, 
whilst a second train, driven by the fan, is always lending to 
force it down to the lower edge of the paper , its position, 
therefore, 11 governed by the relative difference in the velocity 
of the two trains of wheel-work, being at zero when the air is 
calm, but at other times it records the rate of the fan in metres 
per second The author has made a companion of this instru¬ 
ment with the standard anemometer at tne Kew Observatory, 
and hnds that it gives exceedingly ^ood results —Levels of the 
River Vaal at Kimberley, South Africa, with remarks on the rain¬ 
fall of the watershed, by Mr W B Tripp Measurements of 
the height of the River Vaal have for several years past been 
mode at the Kimberley Waterworks These gauging! having 
been placed at the disposal of the Society, the author has com¬ 
pared them with the rainfall of the watershed. There is a 
marked period of floods and fluctuations at a comparatively high 
level from about the end of October to the latter part of April, 
and a period of quiescence during which the river steadily fails, 
with very slight fluctuations from about Apnl 19 to October 31 
The highest flood (Sa *5 feet) occurred in 1880, the next highest 
being 50 3 feet on January 24, 1891 

Oxford 

University Junior Scientific Club, Msy 4-— The meet¬ 
ing wsj held in the Univemty Museum In private, business 
regulations about the “ Robert Boyle Lecture ” were passed 
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by Ihe Club —Papers were read on the action of light on 
metallic iodide*, by Mr Douglas Berridge , on the colours 
of birds, by Mr F Finn, and on Caliche by Mr P LlTord 

May 13 —At an open meeting Mr E F 1m Thurn (Kiceter) 
delivered a lecture on " Primitive Games of Lhe Red Men of 
Guiana " Prof Tylor afterwards addre^ed the Club —The 
inaugural 11 Robert Boyle Lecture" will be given at a con 
~>crsaziont on May 27 All old msinbsn of the Club are 
cordially invited 

Paris 

Academy of Sciences, May 16 —M d'Abbadie in the 
chair —Contribution to the history of silico carbon compounds, 
I7M P Schutzenberger The compound, SiC, has been pro¬ 
duced by long heating of Hihcium diluted with hilic} in carbon 
crucibles The fr-mbfe mass is broken up, heated with potash 
solution, which dissolves out Lhe silicium, and some silica, and 
then boiled with moderately concentrated hydrofluoric acid, by 
which all the silica is taken up and silicium nitiide is convened 
into Biliuuni fluoride and ammonium fluoride The clear green 
pulverulent residue of SiC ih not attacked by poianh or by 
boiling IIP, it is infusible, and nt a white heat forms biCO — 
On the determination of the density of liquehed g*es and their 
saturated vapours , elements o( the critical gomt of carbonic 
acid, by M E H Amagat The critical constants for carbonic 
acid are given as—temp — 31" 35 C , pressure = 72 9 atmos , 
density = o 464.—Observation of the partial eclipse of the 
moon on May 11 — 12, 1892, by MM Codde, Gurrin, Ntgre, 
Zielke, Valetle, and Leotard —On the theory of fonctions 
Juchsitnnts, by M 1 Schlesinger —On the relations existing 
between the infinitesimal elements of two reciprocal polar sur¬ 
faces, by M Alphonse Demoulin —On transformations in 
mechanics, by M Paul Painlevi —The physiological scale of 
distinct vision, applications to photometry and photo tdhhio- 
m£tru % by M \V Nicati —On a method of separation of 
xylenes, by M T M Crafts —Calculation of boiling-points of 
compounds with simple terminal substitution, by M G 
Hinnclis —Method for the proximate analysis of chlorophyll 
extracts , nature of chlorophyllanc, by M A 1 tard —Influence 
of the nature of the soil on vegetation, by M J Rnulin — 
Presence of fumanne in one of Lhe Papavcraceie, by M J A, 
llailandicr —On some muscular anomalies in man, by M 
Fernand Dehsle —On Lhe apparently teralological ongin of two 
species of Trtcladrs, by M P Hallez —OnThe theory of gills 
nnd the parablast, by M F Houssay —The origins of the wing 
nerve among the Coleoptera, by M Alfred Binet —The nervous 
a)stem of Ncuia p*{)lUa l by M L Boutan —On the origin and 
formation of the ehitinous coat of the larva: of Libellitlts } by M 
Joannes ChaUn —On Lhe microscopic structure of oolilhs from 
the bathonun and bajotien of Lorraine, by M Bleicher —The 
odoriferous properties of alcohols of lhe fatly senes, by M 
Jacques P&ssy The odoriferous power, as measured by the 
inverse of the millionthB of a gram present in one litre of air 
when the odour can be just distinguished, increases regularly 
with the molecular weight —On the lack of moiement of the 
deep oceanic waters, by M J Thuulet 

13 hltl IN 

Physiological Society, April 27 — Fiof du Hois Reymond, 
President, in the chair —Dr Roruttau gave an account of 
experiments made to determine the cause of the difference in 
latent period observed during the direct and indirect stimulation 
of muscle*, being, as la well known, greater (with maximal and 
supra-maximal stimuli) m the latter mode of stimulation Ac¬ 
cording to some observers ihe difference is due to the resistance 
offered by the end-plates, whereas some regard it as due rather 
to a summation of stimuli during direct stimulation The 
speaker hod satisfied himself by a careful repetition, of the 
experiments under many varying conditions that the difference 
is due solely to the resistance of the end-plates In connection 
with the above. Prof Gad pointed out tbe possible important 
bearing of the results obtained on the processes which go on in 
other organa. Thus recent anatomical research has shown that 
in the central nervous system there is no complete continuity 
between the axis-cylinders and ganglia, hence the existence of 
some intermediate structure mubt be assumed, and a portion 
at least of the slowing which impulses experience In the central 
nervous system may dc due to the resistance offered by this 
structure —Prot Wolff exhibited a patient in whom the larynx 
had been completely extirpated some seven months previously, 
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and who was now able, by means of an artificial larynx, to speak, 
Quite loud and clearly Prof Gad gave an historical account of 
the construction of artificial larynxes, of the requirements which 
these instruments must satisfy, and of recent improvements in 
the cannulx employed by patients 

Physical Society, May 6 —Prof Kundt, President, in the 
chair —Dr Gross spoke on the principle of entropy, and criti 
ciscd several formal® of Clausius and Zeuner 

[In the reports of lhe Berlin Scientific Societies, Nature, 
vol xlv p 599, for bchu m l>ert read Schubert, and for Lammer 
and Brodnan read Lumnur and Brodhun ] 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Buukh —(ibiibkjs I and Modern Science Dr C. B Wnmny (New Yorlq 
Hunt utirl Eatun)—Analyifl tL* Vum Dr L Mngnier da la Source (Pari n, 
Gauthier VillaraJ —3 troir* ei D ntnbuieurn de Vapeur A Madimct 
(Gnulhirr VjJUr*) — Studiesm S unit A nencan Native Language* Dr D G 
Bunt n (PhilndeLuhta)—Die Elba in Weslpreimen H Cnnwenti (Danzig, 
Herding) —VVuad Nuie* Wild NuiaL oni nf llird Muuc S P Cheney 
(Hya'on, Lee and S iep*rj) —LehrLudi tlrr Djtanik Enter Band Dr A 
H h rank (Laipzg Engelmanu)—the theory of Substitution! and iik 
AppliLiiicms to Algebra Dr F Neiio, translated hy L)r I N Cole (Ann 
Arbor Michigan, A ’tgnter Publishing company)—Heaulu of iho Meteorn 
1 jglual OhKervali til a made at the G ivcrnment (biervatory Madras, dunog 
the Years iSii-goj edited by G M SintLh (Madras)—Wans a Dictionary of 
Chrmiairy, vd! hi , revved, At , by H F Morley and M M P Muir 
(Longmans). — Prat tical Fnlirgng J A Hodge* (Iliffe)—The First 

Principle* of Photography ^ 1 Lea per (lliffc)—Suuth^nnuin Report, 

U S Nation il Muirum, iBflj Washingt n)—Key to J B Lock i Ele¬ 
mentary Dynamics G H Lock (Macmillan) —lne Anatomy, , uf the 
Blow Fly, Part 3 ll T I owne (P rter) 

Pamihleth — On the Orgnmznli m of Science A Free Lance (Williams 
and Norgate) — lhe Nitrate Field* uf Chile L M Aik mam—hadducee 
Versa* Pnaribee G M McCne (Uickeri) 

SeniaLS — L )ua ricrly Journal of ihr Geub gical Society, wA xlvlu Parta, 
No 190 (Longman*).— Engineering Mayazu e May (Sew York)—Himinrl 
und Lrje, May (Berlin, Paetel) — transacli iu uf ihe Royal Irish Academy, 
vol xxi* Part if) (Williams and N irgate) Vrrhnndlungen des Naiur- 
liiatorikthen Vcrcines der Preusiischcn Hhemlandc \c—Achlundvier/igUCr 
Jnhrgang Fdnllc Folge, B Jahrg Zweite H llfie (Bunn Cohen). —Bulletins 
de la Socidi£ d'AnLbropologie d« Farit, ionic a (1 0 g 1) 30 Fa*c (Paris 

Mauon) —Journal of lha Chemical Society, May (Gurney and Jackson) — 
Ineliiuie ol Jamaica, Bulletin No 1, A Provibionil List or the F'shcaof 
Jamaica T D A Cockerell (Kingston)—Rapport Annuel mr l'^J at dc 
f Observatoire de Pan*, 1891, ie Centre Armral Mourhcz (Pan* Gauthier 
Villarj)—Indian Museum Nuitu, vul li No 5 (Calcutta) —Journnl of the 
Inmiiuiion of Elecincal Engineer* No. qB vol xxi (Spun)—Mrfmoiren de 
la Soci6ifc de Ph) 6 ique et d Hl^luirc Naturclle de Geneve, Vol Suppl^- 
mentaire, Cenicnajre dc la Fondation de la Hocirfu. (Geneve) 


CONTENTS. 

Mathematics used in Physics 
Phases of Animal Life By F E B 
Our Book Shelf — 

Hurst 11 bilk Dyemg, Printing, and bmiahing'' 
Murray 41 Phyc jlogicul Memoirs "— A W B 
Wnghtson "Livestock" 

Letters to the Editor — 

Lord Kelvin’s Test Case on the Maxwell-Boltzmann 
Law —Edw B Culverwell 
Poincare’s Thermody mmics —Prof Poincard , P 
G T 

Land and Freshwater Shells Peculiar to the British 
Isles —T D A Cockerell 
The Former Connection of Southern Continents —T 
Mellard Reade 

The Leaser Spotted Woodpecker — Albert C Mott 
The God of tne Ethiopians — W Hammond Tooke 
Aurora Borealis —Warington Stock 
The New Element, Masnum By A E Tutton 
On a New Method of viewing Newion , a Rings, 
{Illustrated ) By T C Porter 
Jean Servaia Staa 

Notts . 

Oar Astronomical Column.— 

Pans Observatory Report 
Stars with Remarkable Spectra 
Comet 1892 Swift (March 6) 

Light Variations of Y Cygm 
Nebula 

Anniversary Meeting of the Royal Geographical 
Society . 

Transformers Dy Prof Perry, F R S. 

Scientific Seriate .... . 

Societies and Academies 


PAGE 

73 

74 

75 

75 

76 


76 

76 

77 

77 

78 

79 

79 

80 

81 
S 3 

86 

86 

87 

t 7 

87 

87 

90 

90 

90 


Books, Pamphleto, and Serials Received .96 






97 


NA1 U Kb 


THURSDAY, JUNE 2, 1892 . 


THE GUAM MAR OF SCIENCE. 

The Grammar of Science By Karl Pearson, M A , Sir 
Thomas Gresham’s Professor of Geometry " The 
Contemporary Science Series" (London Walter 
Scott, 1892 ) 

NE chief merit of this book is its exposition of Lhc 
meaning of scientific law There still exists, un¬ 
fortunately, a t>pe of mind which delights in such phrases 
as “ the reign of law," Lhe 11 immutable laws of Nature,” 
and so on The truly scientific mind has, however, been 
long familiar with the truth that a so-called law of Nature 
is simply a convenient formula for the co ordination of a 
certain range of phenomena It is Lhis which Prof Pear¬ 
son so emphatically, if somewhat redundantly, expounds 
in the earlier chapters ofthe 14 Grammar ” As he delights 
in putting it, a scientific law is a description in mental 
shorthand of certain sequences of scnse-impressiona 
Through these sense-impressions alone can we gain any 
knowledge of what we are accustomed to call the ex¬ 
ternal world Ihus the Unnerse as pictured by the 
scientific mind is a pureh mental product We can 
assert, scientifically, nothing regarding its constitution 
other than what we may validly infer fioni our percep¬ 
tions and the conceptions based on these , and even then 
we must never forget that the reality to us is conditioned 
wholly by our powers of perception I his is the grand 
argument of the grammarian of science 

In developing his theme he introduces not a few 
interesting questions and analogies Take, for example, 
hia comparison of the brain to a telephone exchange 
Here Reason, presiding as clerk, finds by experience 
that a certain subscriber always desires to correspond 
with a certain other subscriber As soon as the call- 
bell from the former sounds, the clerk mechanically links 
him to the latter “This corresponds to an habitual 
exertion following unconsciously on a sense-impression ” 
Other analogies are obvious Now, just as the derk 
would obtain a very scrappy knowledge of the outside 
world if he had to trust simply to the messages which 
stream past him through the exchange, so (it is sug¬ 
gested) the picture our mind forms of the external world 
acting upon us through our sense-impressions may be 
very wide of the reality Of course analogies must 
not be pressed too far \ et it does seem that this 
analogy of the telephone exchange could be worked out 
moat consistently by the despised teleologist To Sir 
Thomas Gresham's Professor of Geometry, however, a 
telephone exchange evolving its own clerk is as simple a 
matter as an uninterrupted stream of sense-impressions 
creating Spencenanly a consciousness 

But Prof Pearson is no mere preacher of familiar 
doctrines He is a second ftercules, self-appointed to 
clear the scientific stables of all materialistic and meta¬ 
physical rubbish He labours at the task of proving how 
Illogical is the mind that passes to H the beyond” of the 
sense-impressions and the conceptions diVectly based on 
Thus he argues that, because the Universe is 
known only as our own mental product we have no right 
to infer a mind in or above Natmj as an explanation oL 
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the universality of the scientific law Nevertheless, it 
behoves him to find a rational substitute foT the law of 
continuity on which the authors of the Unseen Universe 
build their edifice Consequently on p 121 we read — 

“It is therefore not surprising that normal human 
beings perceive the same world nf phenomena, and reflect 
upon it in much the same manner ” 

Why not surprising ? Because, as we learn from the pre¬ 
ceding sentence, human beings ” in the normal civilized 
condition have perceptions and reflective faculties nearly 
akin ” But why nearly akin ? Well, it has to be so because 
” the vflorld of phenomena must be practically the same for 
all normal human beings,” or the universality of scientific 
law will fail Putting in the definitions of the terms in 
the first quoted sentence we read It is therefore not 
surprising that beings, who have perceptive and reflective 
ficulties capable only of producing practically the same 
vorld of phenomena, perceive the same world of pheno¬ 
mena and 1 reflect upon it in much the same manner 
In this exquisite cycle of reasoning what, we ask, is the 
logical woi k done ? 

Our grammarian poses as a logician of the straitest 
sect B id logic he cannot abide , and since apparently 
he cannot read book without seeing the cloven hoof he 
must have rather a sorry time of it His own logic must, of 
course, he flawless So, when we are told with reiterated 
emphasis that time and space are but modes of percep¬ 
tion, and arc then asked to imagine 0111 Universe in time 
and space without a consciousness to perceive it, we feel 
a sinking at the heart Things, we find, can exist under 
certain modes of a non-existent perception The laws of 
Nature are a mental product , yet a certain evolution 
theory logically based upon them quite eliminates the 
mental We are reminded of the sagacious carpenter 
v\ ho sat high and lifted up on the end of the bracket beam 
, he was sawing through , or of the small boy who spent 
his wealth in buying a purse to hold it in 

A large section of Prof Pearson's book is destructive 
criticism ” Cause,” " Force," and lf MaUer " are as red 
rags to him Cursed be he who uses these words without 
clearly defining, in footnote or otherwise, their significance 
according to the definitions given in the ” Grammar of 
Science " Sir Isaac Newton is severely visited for his sins , 
Thomson and Tait get a thorough drubbing , Maxwell is 
censured for his bad logic , and Prof Tait especially, if we 
are to judge of him through the medium of this book, 
must have done more to retard the progress of science 
than any other single man of the century Sound criticism 
13 always welcome, but “smart" controversy of the 
hustings type is rarely sound in print As a fair example 
of our grammarian’s method, take his critique of Max¬ 
well's descriptions (not definitions be it noted) of the 
intimate relation between matter and energy Maxwell 
says, “Wc are acquainted with matter only as that which 
may have energy communicated to it from other matter, 
&c., ,J and “ Energy, on the other hand, we know only a9 
that which is continually passing from one portion of 
matter to another M These are represented as meaning 
that “ the only way m which we can understand mitter is 
through the energy which 11 transfers, 1 ’ and “ the only 
way to understand energy is through matter Matter 
has been defined in terms of energy, and energy again 
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in terms of matter" By what logic or grammar can 
understand be substituted for are acquainted with or 
know j and by what right is a description twisted into a 
definition ? Words in their usual meanings may, how¬ 
ever, be of little consequence to a writer who persists in 
using the English word resume in the French 9ense It 
seems to us that Prof Pearson has altogether missed 
the significance of the word " objective ° as used by 
Prof Tait, to whom, as evetyone knows or should know, 
we owe the first clear presentation of the dogma that force 
has no objective existence At any rate, we are surprised 
to find in the " Grammar of Science ' no distinct reference 
to the two grand principles of all science—to wit, the 
conservation of matter and the conservation of energy 
This omission by an avowed writer on the principles of 
science is certainly matter of surprise As regards the 
views of force expounded in the book, the author is 
simply a disciple of Prof Tad If not, he must 
regard Tait as “that worst of plagiarists n —the man who 
made the discovery before he did Prof Pfarson has, 
indeed, a certain fatality for having dealings with that 
most unsatisfactory kind of plagiarism In Tait’s 41 Pro¬ 
perties of Matter,” first edition (1885), paragraph 162, are 
written these words — 

41 Sir W Thomson has shown that if space be filled 
with an incompressible flmd, which comes into exist¬ 
ence in fresh quantities at the surface of every particle 
of matter, at a rate proportional to its mass, and is 
swallowed up at an infinite distance, or, if each particle 
of matter constantly swallows up an amount proportional 
to its mass, a constant supply being kept up from an 
infinite distance,—in either case gravitation would be 
accounted for " 

If this is not essentially the theory of 11 ether-squirts ’’ 
which “ the author has ventured to put forward,” what 
then is the ether-squirt? The quotation just given 
occurs in Tait’s seventh chapter, which, being empty of 
£l red rags," probably failed to come within Prof rearson's 
sphere of perception 

Be it noted that we do not criticize our author’s views 
as to the significance of such words as force and cause , 
but we cannot say we fancy his critical tone towards 
others. He himself uses Lhe phrase “acceleration of A 
due to B,” but warns the reader in a footnote against 
taking the phrase in its literal sense , vet anybody else 
from Newton down the centuries who has dared to use 
similar phrases is sneered at as a searcher after the 
unknowable 11 why ” 

For example, in his criticism of Newton's first law 
of motion, what right has he to say that Newton " was 
thinking of force in the sense of mediaeval meta¬ 
physics as a cause of change in motion"? What is the 
perceptual or conceptual basis of this assumed certitude ? 
Newton waB probably thinking of vis tmpressa } the 
very grammatical form of which shows that there was 
nothing ultimate implied in the vis After discussing the 
various kinds of vires that have to be dealt with, and 
pointing out clearly by definitions and descriptions their 
precise meanings, Newton concludes one paragraph in 
these vords — 

11 Mat he mail cus dun tax at es t hie conceptus , JVam vinum 
1 sas et sedes physieas jam non expendo ” 

NO. 1179 , VOL. 46] 


[June 2, 1892 


Then a little further on we read *— 

41 Has vires non physice sed mathematice tan turn eon- 
sidcrando Unde caveat lei tor , ne per kujusmodt voces 
co^itet me speciem vel modum aettonis causamve aut 
rationem physicam altcuhi dtfinire vel centrts {quce sunt 
puncta mathematical vires vere et physice tribuere , si 
forte aut centra Irak ere, aut vires centrorum esse dixero o 

Can it be that Prof Pearson has never read Newton’s 
41 Fnncipia,” and has he forgotten that the complete title 
15 41 rhilosophiFe Naturahs Principia Mathematica " ? To 
insinuate that Newton's laws* of motion (which, it 
should never be forgot, are intimately associated with 
the Dtfimhoncs) are incomplete because they may not 
possibly apply to corpuscles other than those of 14 gross ” 
matter, to corpuscles of all imaginable types in short, 
implies a complete misapprehension of the whole purpose 
and scope of the 41 Principia " Again, our grammarian 
pounces upon the word "body," or corpus , as used by 
Newton, who should at least have used particle or cor¬ 
puscle In Definition 1 will be found the meaning 
intended by Newton to be attached to the word corpus 
but in any case the whole phraseology of the first law 
is quite intelligible to the candid mind Newton had a 
fine faith in his reader He gave the Defintttoncs and 
Axiomata in a form that appealed at once to the common 
experiences of thoughtful minds , and what more do we 
need ? 

Prof Pearson characterizes the second law as a 
11 veritable metaphysical somersault How the imper¬ 
ceptible cause of change in motion can be applied in a 
straight line surpasses comprehension, &c" This may 
be smart, but is it relevant? Where does Newton define 
Vts Motnx as the “ imperceptible cause of change in 
motion " ? 

We have not space to enter upon a discussion of 
the five laws of motion suggested by bir Thomas 
Gresham’s Professor of Geometry as a true non- 
metaphyaical basis for all science They are good 
enough in their way , but they seem to lack that direct 
reference Lo ordinary facts of experience which is a 
desideratum of all physical axioms They begin with a 
dance of molecules and end with a measure of force 
Their ostensible merits are their logical form and their 
comprehensiveness—ether corpuscles as well as matter 
corpuscles being nominally included Yet we have to 
confess our inability to see that these laws of motion 
can effect more than Newton’s Dynamics, in all its 
branches, still is Newtonian. 

In its discussion of the meaning of scientific law, in its 
presentation of kinematic principles, and in its treatment 
of certain present-day speculations as to the constitu¬ 
tion of matter and of ether, Prof Pearson’s book is at 
once interesting and instructive There is much in it 
fitted to arrest the materialistic tendency of many who 
are devotees of science to the exclusion of all other 
intellectual activities. Yet its own conclusions are as 
materialistic as they well can be The automaton theory 
of the human will, and the spontaneous generation 
of life, are articles of its creed In the second last 
chapter we ar^ treated to a choice collection of charming 
dogmatisms Perhaps the most charming of all is the 
author’s "unwavering belief” that the hitherto un¬ 
discovered formula which are to make history a science 
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11 can hardly be other than those which so effectually 
describe the relations of organic to organic and of organic 
to inorganic phenomena in the earlier phases of their 
development" A curious assertion, surely, for one to 
make who objects to Newton’s laws of motion because 
they don't include imaginable but still unknown types 
of corpuscular motion The particular value, however, 
of this confession of faith is that it enables the confessor 
to convict of scientific heresy Prof Robertson Smith 
and all others who cannot regard it as other than an as¬ 
sumption To believe as Prof Pearson believes is to 
believe scientifically , all other belief is rotten As the 
“ auld licht ” dame said when telling over the number ol 
the elect, iC Ay, there’s jist me and John , and whiles I'in 
no that sure o’John " C G K 


7 HE TEA CHI \ G OF THE PRINCIPLES OF 
CHEMISTRY 

Laboratory Pi actue ul Series of Experiments on the 
Fundamental Ptinuples of Chemistry A Companion 
Volume to “The New Chemistry " By Josiah Parsons 
Cooke, LL D , hrving Professor, and Director of the 
Chemical Laboratory, Harvard University Pp nj2 
(London Kegan Paul, Trench, Trubner, and (o, 
1892) 

HIS little book represents another attempt to teach 
the theory of chemistry upon the basis of a narrowly 
restricted experience of facts and phenomena Whether 
this is possible is a question debatable, and still, in fact, 
debated among teachers That it is possible to make 
the study of chemistry by young people, as a form of in¬ 
tellectual exercise, more useful than has usually been the 
case there can be no doubt, and that much instruction 
could be got out of a course such as this which is in¬ 
dicated in Prof Cooke s little work is certain The 
book appears to be intended as a guide for the teacher 
as much as for the pupil, and much would depend upon 
the qualifications of the former for the work of demon¬ 
stration and exposition It contains directions for the 
performance of a system of experiments, and to do 
justice to the system the teacher ought carefully to study 
the instructions given in the introduction, and to act upon 
them And to those who know anything of the manner 
in which chemistry is too often taught in the schools of 
this country, either by the visiting “ science teacher," 
who knows little, or by the mathematical master, who 
usually knows nothing at all about the subject, such 
remarks as the following, taken from the introduction, 
will seem particularly welcome and appropriate 
The author says 

11 Experiments are only of value as parts of a course 
of instruction logically followed out from beginning to 
end In such a course there must be necessarily a great 
deal to be filled out by the teacher, and this can vastly 
better be taught from his lips, with such illustrations a9 
he can command, than from any books ’’ 

And again, 

“The best apparatus will be of,no use unless the 
teacher stands before it and speaks to his pupils out of 
the fulness of his own knowledge This is an essential 
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condition of success, and without it the experimental 
method should never be ittempted " 

But after these things have all been duly noted and 
acted upon, a glance it the tabic of contents is apt to 
raise a doubt whether after all the erection of so large a 
superstructure is justifiable or practicable upon founda 
Lions so slender The book begins at p 13, and thence 
to p 52, with the exception of three or four pages about 
watei, the whole is devoted to Lhe physical properties of 
liquids and solids represented by water and air Then 
we come to oxygen, hydrogen, sulphur and its oxides, 
chloixnc, c irbon and the oxides of carbon, ethylene, 
nitrogen, nitric acid, ammonia, magnesium, zinc, sodium, 
copper, and iron, all of which are included in the fifty 
pages following Then comes a chapter on general prin¬ 
ciples, a third on molecules and atoms, followed by 
chapters on symbols and nomenclature, molecular struc¬ 
ture, ,and thermal relations 

Ihis is mot the first book which has appeared with 
similar objects In this country there have been Prof 
Ramsay’s little book on f ‘ Chemical Theory,” Muir and 
C arnegie’s ,f Practical Chemistry,” Shenstone’s “ Practical 
Intioduction to Chemistry," and probably others, which 
seem to aim at dealing with chemistry in the same kind 
of way, which is intended to be a way of plcasanLness 
and a short cut to rather exalted territory The road, 
however, is bordered by precipices unseen by the young 
traveller 

The advocates of this kind of system, which consists 
in passing from one or two rough experiments, or obser 
vations, direct to great generalizations, anticipate great 
things from its general adoption All the rising generation 
who come under its influence are to possess greatly de¬ 
veloped powers of observation and reasoning Some of 
those who have been accustomed to old-fashioned ways 
of getting a good grip of facts, and some stock of ex¬ 
perience before proceeding to difficult investigation, are 
not convinced, and are inclined to doubt whether school 
boys and girls can be made to reason out for themselves 
problems which have cost for their elucidation the work of 
generations of men And the logic of the process is 
often more than questionable Here is an example (p iio) 
The law of the conservation of mass is supposed to be 
established by a single experiment, which consists in 
burning a bit of phosphorus in a jar, and showing that 
there is no loss of weight 

“ Hence it must be that, The sum of the weights of the 
products of a chemical change is eractly equal to the sum 
of the weights of the factors We may conceive of any 
chemical process as taking place in an hermetically 
sealed space—indeed the earth is essentially such a space 
—and hence this law must be universally true " 

Here the process of induction is reduced to collecting 
a single instance, which is itself imperfect Surely this is 
not to stand as an example of the methods of physical 
science 

One would not wish to be hard upon Prof Cooke's 
little book, but with many meritorious lectures it does 
not seem to represent a great improvement upon the 
books referred to above The naive statement at the end 
of the introduction, that the directions can in many cases 
be improved, cannot be held to excuse the rough and 
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slipshod character of some of the forms of experiment 
recommended The book will supply suggestions which 
will be found useful by some teachers, but the reference 
to apparatus unfamiliar on this side the Atlantic may be 
a slight bar to its adoption here WAT 


OUK BObK SHELF 

Elementary Geography of the British Colonus fly George 
M Dawson, LL D , F R S , and Alexander Sutherland, 
M A With Illustrations, (London Macmillan and 
Co , 1692 ) * 

This volume forms one of the well-known geographical 
senes edited by Sir Archibald Geikie The part of it for 
which Dr Dawson is responsible is that which deals with 
the British possessions in North America, the West 
Indies, and the southern part of the South Atlantic Ocean 
Mr Sutherland describes the British colonies, depen¬ 
dencies, and protectorates in the northern part *of the 
South Atlantic, Mediterranean Sea, Africa, 1 Asia (ex¬ 
clusive of India and Ceylon, which are described in a 
separate volume of the ^enes, by Mr H F Blanford), 
Australasia, and Oceania Both writers have enlightened 
ideas as to the needs of those for whom such books are 
prepared They have carefully avoided the bringing to 
gether of masses of uninteresting detail, their chief object 
being to convey a good geneial idea of the physical 
features and resources of the British colonies, and of the 
various ways in which these have affected the distribution 
of the population and the growth of industry and com¬ 
merce The facts are presented simply and clearly, and 
every page contains statements which an intelligent 
teacher would have no difficulty in using as texts for 
pleasant and profitable instruction Most of the illus- 
tra ions are from photographs, but there are also several 
ver/ effective engravings from original drawings by Mr 
Pritchett 

u 

Farmyard Manure By C M Aikman, M A , H Sc 
(Edinburgh and London Blackwood, 1892) 

We are told in the preface that this little work is in sub¬ 
stance a chapter from a larger work on “ Soils and 
Manures/ 1 on which the author is at present engaged 
Perhaps we may be excused if we fail to see the necessity 
of publishing this chapter separately in advance It cer- 
tainly contains much information from German works, 
such as Heiden’s ff Dungerlehre/’ but the book is written 
mainlv from the chemist’s point of view and not from the 
farmer’s The pamphlet gives nne the impression of 
having been hurriedly prepared, but no doubt its defi 
ciencies will be remedied in the larger book 


LETTERS TO THE EDITOR 

[ The Editor dess not Mold himself responsible for opinions ex 
pressed by Mu correspondents Neither can hi undertaht 
to retnm , or to correspond with the tenters of, rejected 
% manuscripts intended for this or any other part of N Atuee, 

No notice is taken of anonymous communications ] 

Peri pat us from St Vincent 

Some of the reader* of Nature will doubtless he interested 
10 learn that, while collecting in St Vincent on behalf of the 
Committee appointed for tbe investigation of the fauna and flora 
of the Leaser Antilles, Mr H H Smith obtained five examples 
of the geom Peri pat us. 

The importance of the discovery, or rather rediscovery, of this 
Arthropod In St Vincent rests upon the fact that the Rev L 
Guild lug procured the first recorded examples of the genus in 
this same Island. A description of these, under the name jult- 
farmVy was published by this naturalist In 1626, In to! if of the 

NO TI79, VOL 46 ] 


Zoological fournal But from that time until row, a period of 
66 years, no additional .specimens have been brought 10 light in 
this locality , and since Guilding's types have been lost sight of, 
and his descripiion or them is wanting m detail, the identity of 
ju hfor mis has been involved in considerable obscurity There 
can, however, he little if any doubt that ihe example* collected 
by Mr H H Smith are specifically identical with lho*c that 
Guilding described Ntvcrlheless thi* assumption receives 
more support from identity of locality than from the agreement 
that obtains between the description of juh]o>>nis and the speci 
mens before me The largc-L of these measures 43 mm in length 
and 6 5 in width , the smallest, on the; contrary, is only 13 mm 
long One example has 34 pairs oT legs, two of them 33, one 
30, and one 29 The colour of the lower surface may be de 
scribed as fawn , that of the dorsal side vanes from fawn to 
blnckiah grey 

Those who are familiar with Mr Smith's qualifications as a 
collector need hardly be told that the specimens are on the whole 
in a satisfactory stale of preservation 1 consequently hope to 
be able lu prepare a detailed description of the species, to be 
incorporated in the report upon the Myriopoda of the Lesser 
Antilles, the identification of the species of this group, together 
wi*h that of the Scorpions, Pedipnlpi, and fresh-water Decapoda, 
having been kindly intrusted to my care by the members of the 
Exploration Committee H, f Pocock 

Natural History Museum, May 37 


The Line Spectra of the Elements 

T QUITE agree with Trof Money that Fourier's theorem can 
be applied to motions which approximate to non periodic 
motions in any assigned degree, and for any assigned time, 
And no the co ordinates of any arbitrary motion may approxi¬ 
mately id any assigned degree and for any assigned time be 
represented by formulas of this kind — 


ao + aj am 





+ a„ sin 


(7 


+ *>»■ 


)• 


where w„ w a , m „ are positive integer*, nnd / must be chosen 

sufficiently Urge to suit the length of ihe assigned time Thu is 
not the point in ProT Stoney’s reasoning to which I object 
What 1 want to gay is this If Lhe motion is not periodical, 
the periods of the circular functions, ag well as the amplitudes 
and phase*, are not necessarily definite That is to say, if we 
choose a larger value of j } to get a closer approximation for a 

longer Lime, tbe values of a, a do not necessarily approach 

definite values, but may become totally different 
Take, for instance, lhe equation— 


t = y Tsin- - 4 sin 2 - + 4 

L ; j j J 

which holds good for all values oT t between -j and +j Prof 
Sloney may say that Fourier’s theorem can be applied to the 
function t So it can, certainly, if an interval is aligned But 
the amplitudes and periods of lhe single terms are not mde 
pendent of the length of the interval, and do not approach definite 
values when the interval increase! indefinitely 

The tune during which the approximation is to hold pood 
need not be indefinitely long But the time must belong 
In comparison with the longest of the periods Motions of 
the ether that are represented by such functions will be resolved 
by a diffraction grating into different rays, but others will not. 
Prof Stoney has not noticed that a distinct property of the func¬ 
tion ia wanted In order to get a proper resolution into a sum of 
circular functions Hu reasoning! in chapter Iv of bu memoir 
on the cause of double lines, &c (Transactions of the Royal 
Dublin Society, 1891), refer to all functions with or without 
this property, and therefore do not seem to me to be correct. 
But I admit that my expression in the passage quoted by Prof. 
Stoney might have Deep clearer C Rung* 

Techn Hochichale, Hannover, May 19 


Maxwell's Lew of Dlstrtbutlon of Energy. 

In the current number of the Philosophical Magazine, Lord 
Kelvin describes a dynacnlAJ system in which when ia stationary 



June 2, 1892] 


NA TURE 


101 


motion Maxwell's law of distribution of energy would fail, 
assuming that law to consist in the ultimate equality of the 
energy of different parti of the system He has thus shown the 
neceasity for more accurate language than ia commonly employed 
in the enunciation of that law, and a consideration of his prob¬ 
lem may help to determine the limits to whuh it is subject 

The following statement, whether co-exlenMvc with Maxwell’s 
law or not, will probably be accepted as true as far as it goes - 

If there exist a very great number of material iiyKlerm, the sla^e 
of each being defined by certain co ordinates and momenta, and 
if at a given instant nil combinations of the coordinates and 
momenta are represented among them with frequency jiropor- 
tional to T \ then that distribution will be permanent - 

that Is, will not be disturbed by the mutual action of ibe 
systems, or by any forces in the field of which they arc placed, 
provided all the forces concerned be conservative 

The further question as to how far the solution thus found 
for the permanent state is unique, has been treated by Boltz 
mono He shows that a certain funcLion, whiLh in stationary 
motion must be positive and constant, necessarily diminishes 
with the Lime, so long as any small deviations exist from the 
above described stale II is obvious that this proposition of 
Boltzmann's cannot be applicable to all cases ofstationnry motion 
Periodic motions are exceptions, and so is the system described 
by Lord Kelvin The question is what assumptions underlie 
Boltzmann's demonstration It will be of great advantage if 
one speaking with Lord Kelvin's authority will assist in defining 
the limits in which the proposition is subject 

Maxwell, although he may at Limes have expressed himself 
incautiously, was aware that the theory was subject to brnila 
tions lhe statistical, as distinguished from the historical, 
method was from his point of view of the essence of the theory 
A distinction may 1 m: drawn between systems, sulIi as Lord 
Kelvin’s, to winch the statistical method is inapplicable, and 
those in which Lhe stationary motiun, when attained, is what is 
called thermal motion—that i*, the relative motions are in all 
directions in differently, and of that nregular character in which 
heat is supposed to consist. 

It may be that we shall be driven to the conclusion that 
Maxwell’s law has no application except to this, class of ‘.ystems , 
that it is, in facr, only Lhe limiting state to which a material 
system approaches as we increase indefinitely the number of 
its degrees of freedom 

It does, at all event*, appear that in cases where the law 
fails, its fndure is due to lhe introduction of some restrictions on 
freedom of motion, especially as regards direction Maxwell 
pointed out that daemons—or, shall we say, beings endowed with 
free will—might by directing the courses of individual mole 
cules cause a system to violate, not only Lhe law of distribution 
of energy, but even the second law of thermodynamics What 
these beings might be suppo-ed to do, that Lord Kelvin in fact 
docs once for all for his system, by prescribing a priori the 
direction? of motion and other conditions of the problem to suit 
his purpose M W Watson 

b II Burdury 

The Former Connection of Southern Continents 

WITH reference to the very interesting question treated in Mr 
Mellaid KcadeS letter of your issue of May 26 (p 77), as to the 
former connection of southern continents, it may be worth while 
calling attention to the fact that a great circle, which I may call 
the Kb (Tran a Great Circle, connects that coast line with the 
Falkland Island and the South Georgia Island It may be pre 
sumed that these Lwo islands are the remaining summits of what 
was once a chain of mountains in connection with the continent 
of South America. Some of the points through which or near 
which thin great circle paoscs are as follow — the above- 
mentioned islands, Port de Sta_ Cruz, Patagonia , it traverses 
the Pacific, runs parallel to the southern branch of the Aleutian 
Islands, and cuts Kamtchatka somewhat south of Kllenchewskaia 
Vokano, and traversing Asia emerges by the Island of Culch, 
lo Interesting on account of the earthquakes which occurred 
Lhere It u of interest lo note that South Georgia Island is 
antipodal to the northern extremity of SaghaJiajp Island 

J P O’Rbilly 

Royal College of Science for Ireland, 

Stephen ■ Green, Dublin, May 30 * 
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UN THE RELATIVE DENSITIES OF 
HYDROGEN AND OXYGEN 1 

1 N a preliminary notice upon this subject (Roy Soc. 
^ Proc , vol xlm p 356, February 18H8), I explained 
the procedure by which 1 found as the ratio of den¬ 
sities 15*884 The hydrogen was prepared from zinc and 
sulphuric, or from zinc and hydrochloric, acid, and was 
liberated upon a platinum plate, the generator being in 
fact a Smee cell, inclosed in vessel capable of sustain¬ 
ing a vacuum, and set in action by closing the electric 
circuit at an external contact I he hydrogen thus pre¬ 
pared was punhed by corrosive sublimate and potash, 
and desiccated by passage through a long tube packed 
with phosphoric anhydride The oxygen was from 
chlorate of potash, or from mixed chloiates of potash 
and soda 

In a subsequent piper “On the Composition of Water" 
(Roy Soc Prnc , vol xlv p 425, February 1889), I 
atticked the problem by a direct synthesis of water from 
weighed quantities of the two component gases The 
latio of atomic weights thus obtained was 15 89 

At tht time when these researches were commenced, the 
latest work* bearing upon the subject dated from 1845, 
and Lhe number then accepted was 1596 There was, 
however, nothing to show that the true raLio really 
deviated from tlic 16 1 of Trout's law, and the main 

object of my work was to ascertain whether or not such 
deviation existed About the year 1888, however, a 
revival of interest in this question manifested itself, 
especially in the United Stales, and several results of 
importance have been published Thus, Prof Cooke and 
Mr T VV Richards found a number which, when cor¬ 
rected for an error of weighing that had at first been 
overlooked, became 15 869 

The substantial agreement of this number with those 
obtained by myself, seemed at first Lo settle the question, 
but almost immediately afterwards there appeared an 
account of a research by Mr Keizer, who used a method 
presenting some excellent features, and whose result was 
as high as i c 949 The discrepancy has not been fully 
explained, bSt subsequent numbers agree more nearly 
with the lower value Thus, Noyes obtains 15 896, and 
Dittinar and Henderson give 15 866 

I had intended further to elaborate and extend my 
observations on the synthesis of water from weighed 
quantities of oxygen and hydrogen, but the publication of 
Prof E W Morley’s masterly researches upon the 
“Volumetric Composition of Water" (Anter Jvurn 
Sa , March 1891) led me to the conclusion that the best 
contribution that I could now make to the subject would 
be by the further determination of the relative densities 
of the two gases The combination of this with the 
number 2 0002,- obtained by Morley as the mean of 
astonishingly concordant individual experiments, would 
give a better result for the atomic weights than any I 
could hope to obtain directly 

In the present work two objects have been especially 
kept in view The first is simplicity upon the chemical 
side, and the second the use of materials in such a form 
that the elimination of impurities goes forward in the 
normal working of the process When, as in the former 
determinations, the hydrogen is made from zinc, any im¬ 
purity which that material may contain and communicate 
to the gas cannot be eliminated from the generator , for 
each experiment brings into play a fresh quantity of zinc, 

1 “ On the Relitivc Denudes of Hydrogen and Oxygen 11 ' Ahaiimct 
of a paper by Lord Rayleigh, Sec R S , read at the Royal SocieLy on 
February iP, 1B93 

J Ii should do 1 be overlo Iced that this number n difficult to reconcile wirh 
views generally held ai 10 the applicability of Avugadro slaw to very rare 
gow*. From what we know of lhe behaviour of oxygen and hydrogen guea 
under compression, 11 seems improbable that volumes which are as a oaoa ■ 
under atmospheric conditions would remain ai a 1 upon indefinite oxpansvorv 
Aci_ordmf to (he formula, of Van dor Waal* a greater change than this In 
the ratio of volumes li to be expected 
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with its accompanying contamination. Moreover, llie 
fupply of acid that can be included in one charge of the 
generator is inadequate, and good results are only ob¬ 
tained as the charge is becoming exhausted I hese diffi¬ 
culties are avoided when zinc is discarded The only 
material consumed during the experiments is then the 
water, of which a large quantity can be included Irom the 
first On the other hand, the hydrogen liberated is 
necessarily contaminated with oxygen, and this niusL be 
removed by copper contained in a red-hot tube In the 
experiments to oe described the generator charged 
with potash, 1 and the gases were liberated at platinum 
electrodes In the case of a hydrogen filling, the oxygen 
blew off on one side from a mercury seal, and on the 
other the hydrogen was conveyed Lhrough hot tubes con¬ 
taining copper The bulk of the aqueous vapour was de¬ 
posited in a small flask containing strong solution of 
potash, and the gas then passed over solid potash to a 
long lube packed with phosphoric anhydride Of this 
only a very short length showed signs of being affected i 
at the close of all operations 

With respect to impurities, other Lhan oxygen and I 
oxides of hydrogen, which may contaminate,the gas, we 
have the following alternative Either the impurity is 
evolved much more rapidly than in proportion to Lhe 
consumption of water in the generator, or it is not If 
the rate of evolution of the impurity, reckoned as a frac¬ 
tion of the quantity originally present, is not much more 
rapid than the correspondingly reckoned consumption of 
water, the presence of the impurity wdl be of little import¬ 
ance If, on the other hand, as is probable, the rate of 
evolution is much more rapid than the consumption of 
water, the impurity is soon eliminated from Lhe residue, 
and the gas subsequently generated becomes pracLically 
pure A similar argument holds good if the source of the i 
impurity be in the copper, or even in the phosphoric 
anhydride , and it applies with increased force when at 
the close of one set of operations lhe generator is re¬ 
plenished by the mere addition of water It is, however, 1 
here assumed that the apparatus itself is perfectly tight | 
Except for the reversal of the electric 'current, the , 
action of the apparatus is almost the same whether oxy- ! 
gen or hydrogen is to be collected In the latter case 
the copper in the hot tubes is in Lhe reduced, and in the I 
former case in the oxidized, state For the sake of dis- I 
tinctness we will suppose that the globe is to be filled 
with hydrogen 1 

The generator itself is of the U-form, with unusually i 
long branches, and it is supplied from Grove cells with 
about 3 amperes of electric current bince on one side ! 
the oxygen blows off into the air, the pressure in the 
generator is always nearly atmospheric. Some trouble 
has been caused by leakage between the platinum elec¬ 
trodes and the glass In the later experiments to be here 
recorded these joints were drowned with mercury On 
leaving the generator the hydrogen traverses a red-hot 
tube of hard glass charged wiih copper, J then a flask con¬ 
taining a strong solution of potash, and afterwards a 
second similar hot tube. The additional tube was intro¬ 
duced with the idea that the action of the hot copper in 
promoting the union of the hydrogen wiLh its oxygen 
contamination might be more complete after removal of 
the greater part of the oxygen,|whether in the combined or 
in the uncombined state From this point onward the gas 
was nearly dry In the earlier experiments the junctions 
of the hard furnace tubes with the soft glass of the 
remainder of the apparatus were effected by fusion. 
One of these mints remained in use, but the others 
were replaced by India-rubber connexions drowned m 


mercury It is believed that no leakage occurred al 
these joints , but as an additional security a tap was 
rovided between the generator and the furnace, and was 
ept closed whenever there was no forward current ol 
hydrogen In thiB way the liquid in the generator would 
be protected from any possible infiltration of nitrogen 
Any that might find its way into the furnace tubes could 
easily be removed before the commencement of a filling 
Almost immediately upon leaving the furnace tubes 
the gas arrives at a tap which for distinctness may be 
called the regulator In the generator and in the 
furnace tubes the pressure must be nearly atmospheric, 
but in the globe there is (at the commencement) a 
vacuum The transition from the one pressure to the 
other takes place at the regulator, which must be so 
adjusted that the /low through it is approximately equal 
to the production of gas At first the manipulation of 
the regulator was a source of trouble, and required almost 
constant attention, but a very simple addition gave the 
desired control I his was merely a long wooden arm, 
attached to the plug,which served both as a lever and as an 
indicator Underneath the pointed cxLremity was a small 
table to which its motions could be referred During the 
first two-thirds of a filling very little readjustment was 
needed, and the apparatus could be left for half an hour 
with but little fear of displacing too much the liquid in 
the generator Towards the close, as the motive force 
fell off, the tap required to be opened more widely Some¬ 
times the recovery of level could be more comemently 
effected by insertion of resistance into Lhe electric circuit, 
or by interrupting it altogether for a few minutes Into 
details of this kind it is hardly necessary to go further 
From the regulator the gas passed to the desiccating 
tubes The first of these was charged with fragments of 
solid potash, and the second with a long length of 
phosphoric anhydride Finally, a tube stuffed with glass 
wool intercepted any suspended matter that might have 
been carried forward 

The connection of the globe with the generator, with 
the Toppler, and with the blow off, is shown in the 
accompanying figure On the morning of a projected 



.Al Ih® lunestkm of Prof Morlay, lhe wlmion wmi fn*d Trim, c 
boiui. or n«Sy to, by lhe u» of tmryn, of which It contained a K hJ 
iKcm * 

J Th* copper mil* be free from anlphur, mhenrin (he conUmmati 
with rulphoretied hydiogu Is aomewhat pmintent 
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filling the vaAous globe would be connected with the 
free end of the atom-walled india-rubber tube, and 
secured by winding wire The generator being cut off, a 
high vacuum would be made up to the tap of the globe 
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After a couple of hours’ standing the leakage through the 
india-rubber and at the joints could be measured The 
amount of the leakage found in the first two hours was 
usually negligible, considered as an addition to a globe- 
ful of hydrogen, and the leakage that would occur in the 
hours following would (in the absence of accidents) be 
still smaller If the test were satisfactory, the filling 
would proceed as follows — 

The electric current through the generator being 
established, and the furnace being heated, any o\>gen 
that might have percolaied into the drying tubes had 
first to be washed out In order to do Lhis more 
effectively, a moderate v acuum (of pressuie equal to about 
1 inch of mercury) was maintained in the tubes and up to 
the regulator by the action of the pump In this way the 
current of gas is made very rapid, and the half-hour 
allowed must have been more than sufficient for the pur¬ 
pose The generator was then temporarily cut off, and a 
high vacuum produced in the globe connection and in the 
blow-off tube, which, being out of the main current of gas, 
might be supposed to harbour impurities After this Lhe 
pump would be cut off, Lhe connection with the generator 
re established, and, finally, the tap of the globe cautiously 
opened 

The operation of filling usually occupied from two to 
three hours \\ hen the gas began to blow off under an 
excess of pressure represented by about half an inch of 
mercury, the blow-off cistern was lowered so as to leave 
Lhe extremity of the tube free For two minutes the 
current of gas from the generator was allowed to flow 
through, after which the generator was cut off, and the 
globe left in simple communication with the aLmosphere, 
until it was supposed that equilibrium of pressure had been 
sufficiently established Doubts have at various times 
been felt as to the interval required for this puipose If too 
little time is allowed.there will remain an excess of pressure 
in the globe, and the calcul ited weight of the filling will 
come out too high On the other hand, an undue pro¬ 
longation of the time might lead to a diffusion of air back 
into the globe In a special experiment no abnormal 
weight was detected after half an hour's communication, 
so that the danger on this side appeared to be small 
When the passages through the taps were free from 
grease, one or two minutes sufficed for the establishment 
of equilibrium, but there was always a possibility of a 

J iartial obstruction In the results to be presently given, 
bur minutes were allowed after the separation from the 
generator It may be remarked that a part of any 
minute error that may arise from this source will be 
eliminated in the comparison with oxygen, which was 
collected under like conditions 

The reading of the barometers and thermometers at 
the moment when the tap of the globe was turned off 
took place as described in the former paper The 
arrangements for the weighings were also the same 
In the evacuations the process was always continued 
until, as tested by the gauge of the Toppler after at least 
a quarter of an hour’s standing, the residue could be 
neglected Here, again, any minute error would be 
eliminated in the comparison of the two gases 

In the case of oxygen, the errors due to contamination 
(even with hydrogen) are very much diminished, and 
similar errors of weighing tell very much less upon the 
proportional agreement of the final numbers A com¬ 
panion of the actual results with the two kinds of gas 
does not, however, show so great an advantage on the 
side of the oxygen as might have been expected. The 
inference appears to be that the individual results are 
somewhat largely affected by temperature errors Two 
thermometers were, indeed, used (on Apposite Bides) 
within the wooden box by which the globe is surrounded, 
and they could easily be read to within C But in 
other respects, the circumstances were untavourable, m 
consequence of the presence in ihf same room of the fur- 
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nace necessary to heat the copper An error of ± o 1 C. 
in the temperature leads to a discrepancy of 1 part in 
1500 in the final numbers Some further elaboration of 
the screening arrangements actually employed would 
have been an improvement, but inasmuch as the circum¬ 
stances were precisely the same for the two gases, no 
systematic error can here arise The thermometers were, 
of course, the same in the two cases 

The experiments are grouped in five sets, two for 
oxygen and three for hydrogen In each set the work 
was usually continued until the Lap of the globe required 
re-grea^ing, or until, owing to a breakage or to some 
other accident, operations had to be suspended 
The means are as follow — 

m 

Hydrogen 


l By 1 

Weight 

' 13 ir 

temp F 

Globe 
| temp , (. 

Currei led 
to 12 u 


grain 



h r l »* 

July » 

O I580S 

65 

18 

O I5H056 

September , 

1 O 15797 

6l 

1 7 

O I 5705 O 

Oclober 

| O 15S04 

53 

1 12 

O I58O4O 

Mean 

1 

60 

1 16 

0 158015 



Oxygen 



iB.ji 

Weight 

1 H 4 r 

Globe 

( orrected 

1 lemp , F 

icmp , L 

lU 12 U 


gramb 



grama 

June 

2 5 * 7«5 

68 

20 

2 5 1 735 

November 

2 5172O 

5 S 

>3 

2 5*713 

Mean 


614 

16! 

| 2 51724 


The means here exhibited give the weights of the two 
gases as th^ would be found with the globe at 12 0 C , 
and the barometers at 6o J F and at 30 inches The 
close agreement of the mean temperatures for the Lwo 
gases shows how little room there is for systematic error 
dependent upon imperfections in the barometers and 
thermometers But the results still require modification 
before they can be compared with the view of deducing 
the relative densities of the gases 

In the first place, there is a systematic, though minute, 
difference in the pressures hitherto considered as corre¬ 
sponding The terminal of the blow-off tube is 33 inches 
below the centre of the globe at the time of filling In 
the one case this is occupied by hydrogen, and in the 
other by ox>gen If we treat the latter as the standard, 
we must regard the hydrogen fillings as taking place 
under an excess of pressure equal to (j of the weight of 
a column of oxygen 33 inches high , and this must be 
compared with 30 inches of mercury Hence, if we 
take the ap gr of ox>gen under atmospheric conditions 
at 00014, and that of mercury at 136, the excess of 
pressure under which the hydrogen was collected is as a 
fraction of the whole pressure 


33 15 00014 

30 16 136 


o 000106, 


and o 000106 x o 158 = 0000017 This, then, is what we 
must subtract from the weight of the hydrogen on account 
of the difference of pressures due to the gas in the blow- 
off tube Thus 


H — o 157996, 0 — 2 51724. 

But there is still another and a more important cor¬ 
rection to be introduced. In my former paper it was 
shown that when the weighings are conducted in air the 
true weight of the gas contained in the globe is not given 
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by merely subtracting the weight of the globe when 
irapty from the weight when full When the globe is 
empty, its external volume 19 less than when full, and 
thus, in order to obtain the true weight, the apparent 
weight of the gas must be increased by the weight of air 
whose volume is equal to the change of volume of the 
globe 

In order to determine the amount of this change of 
volume, the globe is Riled to the neck with recently boiled 
distilled water, and the effect is observed upon the level 
in the Btem due to a suction of, say, 20 inches of mercury 
It 19 not advisable to carry the exhaustion much further, 
for fear of approaching too nearly the point at which 
bubbles of vapour may be formed internally In the 
earlier experiments, described in the preliminary note, 
the upper surface of the liquid was in the stem of the 
globe itself (below the tap), and the only difficulty lay 
in the accurate estimation of a change of volume occur¬ 
ring in a wide and somewhat irregular tube The method 
employed was to produce, by introduction of a weighed 
quantity of mercury, a rise of level equal to that caused 
by the suction 

The advantage of this procedure lay in the avoidance 
of joints and of the tap itself, but, for the reasons given, 
the readings were not quite so accurate as might be 
desired I wished, therefore, to supplement, if possible, 
the former determination by one in which the change 
of volume occurred in a tube narrower and of belter 
shape With this object in view, the 9iem of the globe 
was prolonged by a graduated tubular pipette attached 
with the aid of india-rubber The tubes themselves were 
treated with gutta-percha cement, and brought almost 
into contact It had hardly been expected that the joint 
would prove unyielding under the applied suction, but it 
was considered that the amount of the yielding could be 
estimated and allowed for by operations conducted with 
tap closed The event, however, proved that the yielding 
at the joint was scarcely, if at all, perceptible 

The pipette, of bore such that 16 cm corresponded to 
Icc, was graduated to 001, and was read by estimation 
to o 001 c c In order the better to eliminate-the changes 
due to temperature, readings under atmospheric pressure, 
and under a suction of 20 inches of mercury, were alter¬ 
nated On January 28, 1892, a first set gave 0648 — 
o 300 — o 348 , a second gaveo6645—0 316 - o 3485 , and 
a third gave o 675 — o 326 = o 349. Similar operations 
with tap closed 1 gave no visible movement 

The result of the day's experiments was thus o 3485 
for 20 inches, or o 523 for 30 inches, suction Similar 
experiments on January 28, at a differeni part of the 
graduation, gave o 526 On this day the yielding with 
tap closed was just visible, and was estimated at o 001 
As a mean result, we may adopt o 524 c c The gradua¬ 
tion of the pipette was subsequently verified by weighing 
a thread of mercury that occupied a measured length 
A part of the above-measured volume is due to the ex¬ 
pansion of the water when the pressure is relieved We 
may take this at 0000047 of the volume per atmosphere 
The volume itself may be derived with sufficient accuracy 
for the present purpose from the weight of its oxygen 
contents. It is 2517/000137, or 1837 cc The expan¬ 
sion of the water per atmosphere is thus 0000047 X 1837. 
or o'oS? c c This is to be subtracted from o 524, ana 
leaves o 437 c c. This number applies strictly to the 
voluifte inclosed within the glass, but the change in the 
external volume of the globe will be almost the same 
The correction now under consideration is thus the 
weight of o 437 c c. of air at the average temperature of 
the balance room The density of this air may be esti¬ 
mated at 0*001221 so that the weight of o 437 c c is 
o a ooo533 gram This 19 the quantity which must be 
added to the apparent weights of the gases The former 

1 For greater locality the tip wu turned while the inuriar was undoT 
suction. 
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estimate was 0 00056 gram The finally corrected weights 
are thus— 

H = o 158531, 0 = 2 51777 , 

and for the ratio of densities we have 

15882 . 

This corresponds to a mean atmospheric condition of 
pressure ana temperature 

If we combine the above ratio of densities with Prof 
Morlej’s ratio of volumes, vn 20002 1, we get, as the 

ratio of atomic weights, 15 B80 

If we refer to the table, we see that the agreement of 
the first and third series of hydrogen weighings is very 
good, but that the mean from the second senes is de¬ 
cidedly lighter This may have been in paxt fortuitous, 
but it is scarcely probable that it was so altogether 
Under the circumstances we can hardly reckon the 
accuracy of the final results as closer than 

The accompanying table of results, found by various 
experimenters, may be useful for comparison — 


Name 

Date 

Atomic 

WEighti* 

Denutie* 

Dumas 

1842 

I 1 

*5 96 

1 

l 

Regna.uk 

1845 

1 

1 

| « 5 V 6 

Rayleigh 

188N 

— 

1 15 

Cooke and Richard 1 ) 

1888 

15 869 

; — 

Reiser 1 

1888 

15949 

1 — 

Rayleigh 

1889 

• IS s 9 

— 

Noyea 

1B90 

15 896 

— 

Diltmar 

1890 

15 866 

j — 

Morley 

1891 

' IS **79 

1 — 

Leduc 

1B91 

— 

1 15905 

Rayleigh 

1892 

! 

1 is B81 


THE ORIGIN OF THE YEAR 1 
II 

Difficulties 

HERE no doubt was a time when the Egyptian astro¬ 
nomer-priests imagined that, by the introduction of 
the 365-days year, beginning at the solstice or the nearly 
contemporaneous Nile flood (there 13 an interval of three 
days between them in the present Coptic calendar a j, and 
by marking the commencement.in addition, by the heliacal 
rising of one of the host of heaven, they had achieved 
finality But alas l the dream must soon have vanished 

Even with this period of 365 days, the true length of 
the year had not been reached , and soon, whether by 
observations of the beginning of the inundation, or by 
observations of the solstice in some of the solar temples 
which, beyond all doubt, were then in existence, it was 
found that there was a difference of a day every four 
years between the beginning of the natural and of the 
newly-established year, arising, of course, from the fact 
that the true year is 365 days and a quarter of a day 
(roughly) in length 

The true year and this established year of 365 days, 
then, behaved to each other as follows Let us take a 
year when the solstice, representing the beginning of the 

1 Continued from vol *lv p 490 

3 1 he calendar id question (given both by Brugsch and De Rougtf) is, 
doubdeni, a survival Iron old Egyptian time* It li goad Tor the neigh- 
bourhond of Cairo, and the relation of the Important days of the inundation 
to the solstice, in thml part of the river, 11 as follow 1 — 


Night of the drop . 

Beginning or the inundation 

it Paynl 

15 ii 
iS „ 

Summer 9 □ Lit toe,. 
3 days after 

Assembly at ibe Nibmeter 

.. 

10 ,, 

Proclamation of the Inundation 

»' , 
i 0 MeaorL 

11 11 

Marriage of tbe Nila 

The Nile ceases to rise 

63 

16 Tboth ... 

96 

Opening of the dams — 

*7 i» , - 

07 m 

End of the greater inundation - 

7 Phaophi 

.» 
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true year, occurred on the 1st Thoth of the established 
year We should have, in the subsequent years, the 
state of things described in the diagram The solstice 

R := l I l l l I I l l 
R r.- n Ach 1 1 1 1 1 1 1 1 1 1 

Fig, a —Showing the relation betworn the recurrences uf the suhticet 
and the tec of i hmh 

would year by year occur later in relation to the 1st of 
Thoth The 1st of Thoth would occur earher , in relation 
to the solstice , so that in relation to the established year 
the solstice would sweep forwards among the days , in 
relation to the true year the ist of Thoth would sweep 
backwards 

Let us call the true natural year a fixed year it is 
obvious that, the months of the 365-day year would be 
perpetually varying their place in relation to those of the 
fixed year Let us, therefore, call the 365-day year a 
vague year 

Now if the fixed year were exactly 365^ days long, it is 
quite clear that, still to consider the above diagram, the 
ist of Thoth would again coincide with the solstice in 
1460 years, since in 4 years the solstice would fall on the 
2nd of Thoth, in 8 years on the 3rd of Thoth, and so on 

(36s X 4 = 1460) 

But the fixed year is not 365! days long exactly In 
the time of Hipparchus 365 25 did not really represent 
the true length of the solar year , instead of 365 25 we 
must write 365 242392—that is to say, the real length of 
the year is a little less than 365^ days 

Now the length of the year being a little less , of course 
we Bhould only fcet a second coincidence of the ist of 
Thoth vague with the solstice in a longer period than the 
i4j6o-years cycle , and, as a matter of fact, 1506 years are 
required to fit the months into the years with this slightly 
shortened length of the year In the case of the solstice 
and the vague year, then, we have a cycle of 1506 years 
The variations between the fixed and vague years were 
known perhaps for miny centuries to the priests alone 
They would not allow the established year of 365 da>s, 
since called the vague year, to be altered , and so strongly 
did they feel on this point that, as already stated, every 
king had to swear when he was crowned that he would 
not alter the year We can surmise why this was It 
gave great power to the priests , they alone could tell on 
what particular day of what particular month the Nile 
would rise in each year, because they alone knew in what 
art of the cycle they were , and in order to get that 
nowledge they had simply to continue going every year 
into their Holy of Holies one day in the year as the 
priests did afterwards in Jerusalem, and watch the little 
patch of bright sunlight coming into the sanctuary That 
would tell them exactly the relation of the true solar sol¬ 
stice to their year , and the exact date of the inunda¬ 
tion of the Nile could be predicted by those who could 
determine observationally the solstice, but by no others 
But now suppose that instead of the solstice we take 
the heliacal rising of Sinus, and compare the successive 
risings at the solstice with the ist of Thoth 

But why, it will be asked, should there be any differ¬ 
ence in the length of the cycles depending upon successive 
coincidences of the ist of Thoth with the solstice and the 
heliacal rising of Sinus? The reason is that stars change 
their places, and the star to which they trusted to warn 
them of the beginning of a new year was, like all stars, 
subject to the effects brought about by the precession of 
the equinoxes Not for Tong could it continue to nse 
hehacalty either at the solstice or the Nile flood 
Among the most important contributors to the astrono¬ 
mical side of this subject are M. Biot ind Prof Oppolzer 
It is of the highest importance to bring together the 
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fundamental points which have been made out by their 
calculations We have determinate references to the 
heliacal ri9ing of Sinus, to the ist of Thoth, to the 
solstice, and to the rising of the Nile in connection with 
the Egyptian year, but, so far as I have been able to make 
out, we find nowhere at piesent any sharp reference to 
the importance of their correlation with the times of the 
tropical year at which these vanouB phenomena took 
place The question has been complicated by the use by 
chronologists of the Julian year in such calculations , so 
the Julian year and the use made of it by chronologi9ts 
have to be borne in mind. Unfortunately, many side 
issues have m this way been raised 

The heliacal rising of Sirius, of course—if in those days 
a *true tropical year was being dealt with—would have 
given us a more or less constant variation in the time of 
the rising over a long period, on account 0/ its preccs- 
sional movementj but M Biot and others before him 
have pointed out that the variation in the time of the 
year at which the heliacal rising took place, produced by 
that movement, was almost exactly equal to the error of 
th zfjultan year as compared with the true tropical or 
Gregorian one Biot showed by his calculations, using the 
solar tables extant before those of Leverner, that from 
3200 B C to 200 nc in the Julian year of the chronologists, 
Sinus had constantly, in each year, risen heliacally on 
July 20 Julian = June 20 Gregorian Oppolzer, more 
recently, using Leverrier’s tables, has made a very slight 
correction to this, which, however, is practically imma¬ 
terial for the purposes of a general statement He shows 
that in the latitude of Memphis, in 1600 b c , the heliacal 
rising took place on July 18 6, while in the year o it took 
place on July 19 7, both Julian dates 

The variation from the true tropical year brought about 
by the precessional movement of Sinus or any other star, 
however, can be watched by noting its heliacal rising in 
relation to any physical phenomenon which marks the true 
length of the tropical year Such a phenomenon we have 
in thensinpof the Nile, which, during the whole course of 
historical time, has been found lo rise and fall with ab¬ 
solute edhstanev in each year, the initial rise of the 
waters, some little way above Memphis, taking place very 
nearly at the summer solstice 

Again, M Biot has made a senes of calculations from 
which we learn that the heliacal rising of Sinus AT THE 
SOLSl ICE occurred on July 20 (Julian) m the year 3285 BC, 
and that in the year 275 fl c tlie solstice occurred on June 
27 (Julian), while the heliacal rising of Sirius took place, 
as before, on July 20 (Julian), so that in Ptolemaic times, 
at Memphis, there was a difference of time of about 24 
days between the heliacal rising of birius and tin solstice, 
and therefore the beginning of the Nile flood in that part 
of the nver This, among other things, is shown in 
Fig 3 

we learn from the work of Biot and Oppolzer then that 
the precessional movement of the star caused successive 
heliacal risings of Sinus ai the solstice to be separated by 
almost exactly 365^ days—that is, by a greater period than 
the length of the true year, So that, in relation to this 
star, two successive heliacal risings at the 1st of Thoth 
vague are represented by a period of (36si X 4=*) 1461 
years, while in the case of the solstices we want 1506 # 
Now in books on Egyptology the period of 1461 years 
is termed the Sothic period, and truly so, as it very nearly 
correctly measures the period elapsing between two 
heliacal risings at the solstice (or the beginning of the 
Nile flood) on the ist of Thoth in the vague year 

But it is merely the result of chance that 365J x 4 re¬ 
presents it It has been stated that this period had not 
any ancient existence, but was calculated back in later 
tunes. This seems to me very improbable I look upon 
it rather as a true result of observation, the more so as 
the period was shortened in later times , as Oppolzer has 
shown 
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It will be seen that our investigations land us in tremendously involved state of the problem may be 

several astronomical questions of the greatest interest, gathered from the fact that the authorities are not yet 

and that the study is one in which modern computations, decided whether many of the dates really belong to a 

with the great accuracy which the work of Leverrier and fixed or a vague year ! 



fit j — Iho rondiuoni uf lht* btdiuial ri'iiiib, of Sinus fi ml 400 j H 1 to fwo a n lhe diagram shows (1) by white horizontal lines, the Gregorian 
and Julian tlalrS for tht. riHHli, it 1 hebt*'» and at Memphis (j) Hj the full {liagonal line the Julian due of Lhe suKuce or beginning of ihe inunda 
non in each century, at 1 jHjiiit of the river neir Memphis lhe fainter line* nhow the Julnn dates for other pi tcei where the lime of the 
liegmulng of Lhe fl mil dillerb three daj s from the* Memphis dates Ihe Interval between each line represents a difference of three days 
in the arrival of the Hood ( ,) 1 lie interval in days Itetwcen the heliacal rising and thu inundation aL different periods and at different 

lumti on the nv er l his e m hi determined f >r eiuh ceniury by noticing the interval between the proper diagonal line and that indicating the 
heliacal ruing (^) U) tl jf at lhe top of the diigram the commencement of the butluc period as determined by Oppolccr, Hint, and the author 

others give to them, can come Lo the rescue, and eke out 1 Let us, rather, put ourselves in the place of the old 
the scantiness of the-incient recordb , Egyptians, and inquire how, out of the materials they 

To consider the subject further, we must pass from the | haa at hand, a calendar could be constructed in the 
mere question of the year to ihac of chronology generally, | simplest \\a) 



FlG 4 *Tho distribution of the ist of 1 fioLh (representing the rising of Sinun) Among lhe Egyptian inomhi in the 1460 year Sothic cycle 


but in doing go I shall limit m>self to the more purely To make what follows clearer, it will be well to con- 
astronoinical part To go over the already vast literature struct another diagram somewhat like the former one 
is far from my intention, nor is it necessary to attempt to Let us map out'the 1460 years which elapsed between 
settle all the differences of opinion which exist, and two successive coincidences between the 1st of Thoth in 
which are 30 ably referred to by Krall in his masterly the vague year and the heliacal rising of Sirius at the 
analysis, to which I own myself deeply indebted The solstice, so that we can see at a glance the actual num- 
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ber of years from any start point o) at which the ist 
of Thoth in the vague year occurred successively further 
and further from the heliacal rising, until at length, after 
a period of 1460 years, it coincided again 

As the Sinus-year is longer than the vague one, the first 
vague year will be completed before the first Sums-ye ir, 
hence the second vague year will commence ju^t before 
the end of the fixed year, and that is the reason thru I 
have reversed the order of months in the diagram (Fig 4) 
Now it is clear that, if the Egyptians really worked in 
this fashion, any special day in the vague >ear given as 
the date of the heliacal rising of Sinus would enable us to 
determine the number of years which had elapsed from 
the beginning of the cycle This will help us to deter¬ 
mine whether or not thev acted on Lliis principle, or used 
one widely different In such an investigation is this, 
however, we are terribly hampered by ihe unccrtaintv of 
Egyptian dates, while, as 1 have said before, there is 
great divergence of opinion among Egyptologists as to 
whether, from very early times, there was not i true fi\ed 
year 

But let us suppose that the vague yen was in use, and 
that the rising of Sinus started the year , then, if we can 
get any accepted date to work wiLh, and use the diagram 
to see how many years had elapsed between th it date 
and the start-point of the cycle, we shall see it theie be 
any cyclical relation, and if we find it, it will be evidence, 
so far as it goes, of the existence of a vague >c\t 

Now it 30 happens that there are three references, with 
dates given, to the rising of Sinus in wulelv different 
times, and, curiously enough, the month lefercnces .ire 
nearly the same I begin with the most recent, is in this 
rase the date can be fixed with the greater certainty It 
is an inscription at Phila?, described by Brugsch (p 87), 
who states that, *hen it was writLcn, the ist of Thoth 
2Sth of Epiphi That is, according to Lhe mow we nre 
considering, the heliacal rising of Sinus occurred on the 
28th of Epiphi in the vague year He fixes Lhe date of 
the inscription between 127 and 117 re I et us take 
it as 122 Next, referring to oir diagram to find how 
many years had elapsed since the beginning of the 
cycle, we have— 

D-ijb 

5 Epacts 
30 Meson 
2 Epiphi 

37 x 4 = 148 year-, clapped 

The cycle, then, began in (14S + 122 =■) 270 n c 
We next find a much moie ancient inscription record¬ 
ing the rising of Sirius on the 28th of Epiphi Obviously, 
if the Sothic cycle had anything to do with the matter, 
this must have happened 1458 years earlier, / c about 
(1458 + 122 =) 1580 h c Under which king ? Thotmes 
111 , who reigned, according to Lepsius, 1603-1565 DC , 
according to Brugsch, 1625-1577 Now, the inscription 
in question is stated to have been inscribed by Thotmes 
III , and, it may be added, on the temple (now destroyed) 
at Elephantind 

There is yet another inscription, abo known to be of a 
still earlier period, referring to the rising of Sinus on the 
27th of Epiphi We may neglect the difference of one day , 
and againj if the use of the Sothic cycle were the origin of 
the identity of dates, we have this time, according 
to Oppolzer, a period of 1460 years to add this 
gives us (1584 + 1460=®) 3044 B c Again under which 
king? Here we are face to face with one of the difficul¬ 
ties of these inquiries It may be stated, however, that 
the inscription is ascribed to repi, an^ that, according 
to various authorities, he reigned some time between 
3000 and 3700 B C 

We come, then, to this that one of the oldest dated 
inscriptions known seems to belong to a system which 
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continued in use at Phihc up to about 100 B.C , and it 
was essentially a system of a vague year 

Now, assuming ih u the approximate date of the 
eaihest inscription is 3U44 111 , and that it represented 
the heliacal rising of Sirius on the 27th of Epiphi , the year 
3044 must have been the [f 5 + 30 + 3) X 4 — ] 152nd after 
the beginning of the c\cle lhe cycle, then, must have 
commenced (3044 152 - ) 5196 u 1 

According to lliot’s calculation, the first heliacal rising 
of Sinus at the solstice tofik pi ice in the y ear 3285 B C , 
If we assume that the red date of I'epi, who, it is 
stated, reigned 100 years, included the year 3044 B C , U 
may be that the inscriptions Lo which I have directed 
attention give us three Sothic cycles beginning— 

■ 122 -1- 148 - 270 h r 

15^0 1 14S _ 1728 11 1 
J044 4 - 148 - 3192 u ( 

J N(JRM\N LOCKVL.R 

(To 1 /l ton /1 nut if) 

NOTES 

TAf list of Lhost on whom honorary degrees are to be con¬ 
ferred at Cambridge on the occasion of the installation of the 
Duke of Devonshire ns Chancellor shows that mlture, and 
especially scienlihc culture, goe9 for very little among the 
classes of distinction recognized by the University Eminence 
m Lhe political world and in society seems Lo be the claim 
chiefly recugni/cd 

Science was well represented at lhe annual dinner of the 
Incorporated Society of AuLhors on *1 uesday The chair was 
occupied by Trof Michael Fosiei, and Sir Archibald Geikic 
was one of those who responded to the toast of *' Literature 0 
Dr A F Bataii.x has been appointed Director of the 
Imperial Botanic Garden at SI Petersburg, in suu ession to the 
hte Dr L Kegel 

1 IIF ninety seventh meeting of the \ orkshire Naturalists 
Union will be held on Whit Mnmliy, June 6 Some interesting 
notes on the physical geography and geology, botany, cnio. 
mology, conchulogy, and vertebrate zoology of the district have 
been issued for the benefit of thnie who intend to be present 
We are glad lo see that members are expected to “do all in 
their power to discourage the uprooting of ferns and rare plants, 
or lhe too free collection of raruies uf any kind " 

Ihe Botanical Society uf Frmce has held its animal meeting 
□ L Algiers, commencing April 16, under the presidency of the 
Algerian botanist, M Battamlier In addition to the reading of 
papers, excursions were made to Ibskra, and other spots on the 
border of the Sahara 

We have received the programme of the ninth International 
Congress of Orientalists It is to be held in London from Sep¬ 
tember 5 to 12, Prof Max Muller acting as President. The 
Duke of Connaught has accepted the office of Honorary Pre¬ 
sident The following are lhe Vice Presidents the Marquis 
of Ripon, Lord Northbrook, Lord Keay, Majur-Gen Sir Henry 
Rawlinson, the Rt Hon Sir M E Grant Duff, Sir John 
Lubbock, Mr William Muir, Sir William W Hunter, Sir George 
Birtlwood, Sir William Maikby, Sir Edwin Arnold, the ProvosL 
of Oriel College, Oxford, lhe MasLer of BallioL College, Oj 5 
fard, Lhe Master of Christ's College, Cambridge, H S King, 
and M M. Bhownuggree The Treasurer is Mr E Delmnr 
Morgan The Honorary Secrrtaries are the Rev C D 
Ginsburg, D D , Prof T W Rhys Davids, the Rev E. W 
Bulbngcr, D D , Prof A A Macdooell, M M, Bhownuggree, 
the Raja Peari Mohan Mukharji (for Bengal), ProF. 
Peterson (for Bombay) Many eminent Foreign scholar! 
and members oF former Congresses have signified their ad¬ 
hesion, and several important Societies have undertaken to 
send delegates^ The sections into which the work of the Con- 



NA TURE 


[June 2, 1892 


108 


greis has been provisionally divided, are the following (the name 
of the President being in each case given first, that of the Secre¬ 
tary second) —l Aryan, Prof Cowell, Prof A A Macdonell , 
II Semitic (a) Assyrian and Babylonian, ProT A H Sayce, T 
G Pinches, (^) General, Prof Robertson Smith, A A Bevan , 
Ilf China and the Far East, Sir Thomas Wade, (for China) 
Prof Douglas, (for Japan) Prof B H Chamberlain , IV 
Egypt and Africa, Prof Le Page Renouf, E Budge , V 
Australasia and Oceania, Sir Arthur Gordon, Rev R H 
Codrington, D D , VI Anthropological and Mythological, Dr 
H B Tylor, VII Indian, Lord Reay, Prof T W Rhys Davids , 
VIII Geographical, Sir M, E. Grant Duff, Halford J 
Mackinder, IX Archaic Greece and the East, the Rt Horn 
W E Gladstone 

The Committee of the two International Congresses of Pre¬ 
historic Archajology and Zoology, which will beheld at Moscow 
this summer in connection with the Geographical and Anthro¬ 
pological Exhibition, has announced, in accordance with a de¬ 
cision of the Russian Railway Department, that all members 
of the Congresses and exhibitors at the Exhibition may dbtain 
uckets with a 50 per cent reduction for travelling to Moscow 
and back Fxhibits may be sent and will be returned on the 
BAme terms As there are at Moscou two different Societies, 
the Societt des Natumlistes de Moscou and the Society of 
Friends of Naiural Science {Obschestvo Lubitelei Estestvoznamya\ 
it may he worth while to note that it is the latter which is 
organizing the Exhibition and the two Congresses, and to 
which all applications for the Exhibition must be made 

It is staled that the Secretary of State for the Colonies has 
appointed Miss Dobeick, formerly Government Meteorological 
Observer in Sligo, to he Assistant Meteorologist in Hong Kong 
Misa Doberck's father haa for some years past been the head of 
the Meteorological Observatory in Hong Kong 

Liei tenant-Colonet Hoidich, of the Survey of India, 
will, it i«r said, personally superintend Lhe mapping out of Captain 
Bower's journey across Tibet The work will be /lone in the 
Survey drawing offices at Simla, where Captain Bower \a at pre¬ 
sent engaged in preparing the report of his journey 

It is bid news for farmers that the diamond hack moth haa 
made 115 appearance in Yorkshire and Northumberland 
Specimens from bjth counties have been identified by Miss 
Ormerod 

The weather during the post week haj been noteworthy for 
the occurrence of thunderstorms, copious rainfall at nearly all 
places, and excessive temperatures at most of Lhe English 
stations In London a severe thunderstorm was experienced on 
Thursday morning. May 26 (succeeding one that occurred the 
previous evening), with a heavy downpour of rain varying from 
o 7 inch to 1 o inch in different parts of the metropolis, At 8h. 
a.m on Saturday the thermometer registered 76° in London, 
being the highest recorded at that hour thu year. The type of 
wind has been cyclonic, with light or moderate south westerly 
breeies generally The Meteorological Office report for the 
week ending May 28, shows that the rainfall was equal 
(o the normal value in the south and east or England, and ex¬ 
ceeded it In all other districts , while In the northern parts, in 
Ireland and in Scotland, the fall was about three times as much 
ai the mean, On Sunday the temperature was considerably 
lower, but since then it has ogam become abnormally high, the 
maxima in the shade registering 75* and upwards in places over 
the southern parti of the kingdom, 83° being registered in 
London on Tuesday , and thunder-showers occurred In various 
places on that day 

The detailed despatches brought to Maneillea from Fort 
Louis by the mail steamer Autfrahen confirm all that was stated 
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in the telegrams relating to the hurricane which devastated 
Mauritius on ApnJ 29 A ReuLer's telegram from Marseilles, 
giving a summary of the despatches, says that the total number 
of lives lost amounted to 1200, while the list of persons injured 
exceeded 4000 Strong magnetic disturbances were noticed on 
April 25, and continued with increasing intensity on the three 
following days. Several well-defined groups of sun-spots were also 
noticed at the same time On the afternoon of the 28th, the eve 
of the hurricane, there was a vivid display of lightning and 
a good deal of ihunder, while the air grew peculiarly heavy 
On lhe following morning the tempest broke over the 
island in all its fury, the velocity of the wind at times reach¬ 
ing 112 miles an hour The sea rose 9 feet above its usual level, 
a thing unknown since the terrible cyclone of lSlS, when the 
water rose nearly four metres. In Fort Louis itself houses fell 
to the ground in nearly every street In Lhe Tringlar quarter 
not a single house was left standing In fact, there is scarcely 
a house in the entire colony which does not show some signs 
of the fury of the storm Half the sugar crop has been 

destroyed An immense number of persons were over¬ 
whelmed and killed by the ruins of the falling houses, or were 
stricken down in the sLrcets, as Lhey fled, by the falling stones 
and wreckage 

A \ery destructive cyclone passed over various towns in 
Kansas, on May 27. The storm gave no signs of its approach 
Travelling in a north easterly direction, it struck Wellington (a 
town containing a population of 10,000) at nine o'clock in the 
evening, when most people were indoors Wilhin a few seconds 
the central parts of Lhe town coming within its track were 
devastated from end to end Wellington Avenue, the principal 
business street, is lined on both sides with ruins, whole blocks 
of buildings having been shaken and overthrown as violently as 
if the place had been rocked by an earthquake Numbers of 
victims were buried in the ruins, and of ihose who momentarily 
survived many were found struggling for their lives in order to 
escape from Lhe flames which broke out in all directions in con¬ 
sequence of the sudden escape of gas The towns of Harper 
and Argona were also visited by lhe cyclone. In the former 
Lown Bcven people were killed in the wreck of the buildings, and 
five at the latter It is estimated that between twenty and 
thirty people lost their lives in the cyclone , while seventy others 
have been more or less injured 

On Tuesday, May 3, a fall of had mixed with foreign par¬ 
ticles was observed in Stockholm, and appears to have extended 
as far os Christiania The fall of dust lasted from I to 8 p m , 
and was abundant enough to allow of considerable quantities 
being collected At a meeting of the Geologiska Forening in 
Stockholm, remarks were made by Baron Nordensklold, and 
Messrs N Holst, E Svedmark, and Tomebohm, from which it 
appears that the dust contained glassy, isotropic, and various 
anisotropic particles, hornblende, magnetite, minute scales of 
mica, metallic iron, and some diatoms. 

The TifUs JCavkaM gives the following description of a 
meteor ol great brilliancy which was observed at Tiflis, on May 
ia It appeared at II pm in the west port of the sky, was 
of a round shape, and very brilliant Three seconds after its 
appearance a part of it separated, moving towards the Mta- 
taminda Mountain, and disappeared below the honson, after 
lighting Lhe slopes of the mountain, the central meteor continu¬ 
ing to move, but having lost for a few seconds its great bril¬ 
liancy, which, however, soon reappeared. In about 30 seconds 
after the first appearance of the meteor, a second small part 
separated from it, increasing in size os it approached the earth 
This also disappeared in the west, behind the same mountain, 
after having brilliantly lighted for two or three seconds Its slopes 
and gorges. After that, the meteor took first a milky colora- 
r 
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non, but aooo became bnght again, and of phosphoric aspect 
jt third! part separated from it, but U w as much smaller and not 
so brilliant ai the two former FldHt the meteor disappeared 
Irfhind the clouds—a white, lighted T)lnt being seen through 
Them—and gradually faded away The phenomenon lasted alio 
aether about three minutes 

Wf learn from the Pioneer Mail that a Mnart shock of drill 
quake was felt at Madras on May 6, about ten minutes to ten 
o’clock The sound heard was at hrst like distant thunder, and 
afterwards like a railway train, running close hy Hie shock was 
distinctly felt 1 he weather *as cloudy and 1 be atmosphere 
qtill at Lhe time 

^ The Annttau e hhUgn/ue univerxtf, founded by Hr Dagin 
court m 1885, and continued under the editorship of Dr I 
Carer for geology, and of M H DouviIIl for paleontology, has 
now reached its seventh volume Each year Lhe work has in 
creased in value, and it now affords an admirable rhumi of 
geological literature Hitherto each volume has bet 11 issued in 
a complete form, but the latest has appeared in four pait c Ily 
lhe arrangement adopted Lhere is some repetition, but this 
enables information required to be readily obtained There is 
first a fairly complete list of papers and other publications, then a 
systematic account of the various mam chronological divisions of 
formations , this is followed by a description of separate districts , 
and finally wc have a summary of paleontological work The 
stratigraphical notes ate not always complete in each volume, 
sometimes two years are grouped in one yearly issue , fur instance, 
this volume contains no account of Lhe Triassic and 1 ciliary 
ticks, whilst the Cretaceous works of 1890-91 are here included 
The volume contains lists of geologista in trance, Belgium, and 
the British Isles , next jear we are promised lists for other 
f uropean countries The editors are assMed by a large staff of 
workers in various countries 

M E Rigaux, of Boulogne sur-Mer, who has devoted many 
jears to the study of the g<} 0 ^ 0 Ky L ^ e Boulunnais, has 
published an excellent account of this region in the Mcmouc* 
iU la Soc Aeadbn dt Boulogne (vol xiv , 10S pp ) lhe 
district is of especial interest to English geologists because of the 
fine development there of the Devonian and Carboniferous rocks, 
and of the Jurassic senes from the Great Oolite upwards 1 he 
coal, formerly supposed to lie wiLhin the C arbondcrous Limestone 
‘•cries, is now known to be true coal measures, over which the 
older rocks have been thrust The paper gives an account of 
several important deep borings, in some of which Silurian rocks 
Imvc been reached beneath the Jurassic senes Thirteen new 
species of fossils are described 

During the past season, Dr Sheldon Jackson, the Govern 
meat Agent of Education in Alaska,intioduced into Alaska from 
Siberia sixteen reindeer Next year he proposes to establish a 
herd of reindeer in the neighbourhood of Fort Clarence, and he 
expects to begin with 100 animals The Scientific American, 
which record* these facto, 11 of opinion that from an economical 
point of view the experiment is of the highest interest, because 
the reindeer is useful els a draught animal for sledges, as well as 
for its milk, Us meat, and its akin As it flourishes in Siberia, 
there seems to be no reason why it should not also flourish in 
Alaska, where the conditions of climate and vegetation are very 
Mmilar to those of Siberia. 

The editors of the Entomological Monthly Magazine note 
that at the ude of the late Mr Arthur Naish, of Bristol, at 
Stevens's Rooms on May 16, some of the extinct (or nearly 
ei^lnct) ipedes of British Lepidoptera fetched feigh prices 
Seven examples or Lycana dispar (the long extinct British form 

^ Hippothoe) realised j£i6 8j , or an average of nearly 
£* each A Jot containing four Polyommaius Acts (perhaps 
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extinct) was sold for iSr fight Lceha c&nosa (apparently 
recently extinct) were nold for £3 17r 6d 1 wo Chora viduarm 
(not found very recenLly) were knocked down for a guinea 
Seven Noctua subiosta (long extinct as British, and the tonM- 
nental form of which, sufn ulta, la very different in appear 
ance) obtained £b I2j , one very line example realizing 
£2 1 o r 

Mr C W Dale, writing from GUnvillea Wootlon, records, in 
the June number of the EutornohgiU % Monthly Magazine, that 
the effect of the weiLher upon insect life in Dorsetshire during 
April was remarkable Butterflies were unusually plentiful, 
moths unusually scarce lhe conclusion he draws v> llmt 
easterly winds, with frosts at night, arc injurious to moth life, 
but do not fflTect butterfly life, so long as there is plenLy of blue 
sky and sunshine These n ere the general meteorological cun 
ditions in Dorsetshire during April 

Mhssrs LoMiMANs, GrlUM, AND Co have issued a new 
and revised edition (the third) of Mr W A Shenstone\ 
" 1 ‘raclic.il Introduction to Chemistry ” It contains the 
practical introductory course of work in use at Clifton College 
In this edition •lie author has made several changes whiJi 
have hem suggested by his own experience and that uf van uiq 
friends 

I in* forty fourth part of Cassell's “ New Popular Educator ” 
has been published It includes two coloured maps, one of Asia 
Minor, the other of Palestine 

Cyanide of arsenic, A,(CN) JP has been prepared by M 
Ouenez, and it, descnbed by him in the current number of the 
Lompte\ Rind us L has been obtained by the action of finely 

divided elementary arsenic upon iodide of cyanogen, CNI, a 
substance which is usually obtained crystallized in delicate, 
transparent needles, frequently attaining the length of several 
inches About thirty grams of perfectly dry cyanogen iodide 
were placed m a strong Wurtz flask, together with seven grann 
of powdered arsenic and sixLy to seventy cubic centimetres of 
carbon bisulphide previously dried over phosphoric anhydride 
The air contained an the flask Mas then displaced by dry carbon 
dioxide and Lhe flask scaled The reaction was found to com¬ 
mence in the cold, crystals of tn iodide of arsenic soon making 
their appearance But, in order to complete the conversion of 
the iodide of cyanogen into arsenic cyanide, it was found 
neccarary lo hent lhe flask for about tweniy four hours over a 
waler-baLh The healing is beht carried out in successive 
periods of seven or eight hours, allowing the flask to cool after 
each period and subjecting the Contents to brisk agitation 
Under Lhese circumstances a quantitative yield of arsenic cyanide 
was obtained, in accordance with the following equation — 

2As + 3CNI - Asl„ + Aa(CN) a 
In order to isolate Lhe cyanide, advantage was taken of its 
insolubility in carbon bisulphide, arsenic iodide being readily 
soluble The product of the reaction was therefore placed in a 
continuous extracting apparatus, in which it was thoroughly 
exhausted wilh pure carbon bisulphide The residual cyanide 
was subsequently dried in a current of carbon dioxide, and pre¬ 
served in sealed tubes previously filled with the same Indifferent 
gas 

Cyanide of arsenic obtained in the manner above in 
dicated is a slightly yellow substance consisting of small 
crystals, which under the microscope are observed to be well 
formed, and lo possess a deep yellow colour by transmitted 
light The crystals are extremely deliquescent, being instanLly 
decomposed by water with production of arsenloui oxide and 
pruasic acid ' 

aAsCCN), + 3H s O = A^O, + 6HCN. 

When heated, arsenic cyanide evolves about a third of Us 
cyanogen Ln the form of gaseous di-cyanogen, the residue con- 
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sisting of a mixture of free arsenic and poracyanogcn When 
brought in contact with concentrated sulphuric acid and 
slightly warmed, mutual decomposition occurs, with liberation of 
sulphur dioxide and carbon monoxide, the nitrogen remaining 


M Bigourdan’s own words, the above appearance* cqultl be 
produced by an " elevation of the level edging the separatist 
of Cassini, and producing on the opposite face a luminous pad 
which would nearly double the apparent thickness of the nng n 


in the form of ammonium sulphate Iodine reacts with arsenic 
cyanide in an energetic manner, even in the cold, forming 
iodides of arsenic and cyanogen without the volatilization of any 
iodine With potassium chlorate, arsenic cyanide forms a mix¬ 
ture which dotonates with considerable violence when struck 

The additions to the Zoological Society's Gardens during the 
past week include two Black-backed Jackals (Cams mesomelas) 
from South Africa, presented by Master Logan , two North 

African Jackals (Cams anthus), four-- Gerbillej (GerbiUus 

sp Jnc ), an Egyptian Jerboa ( Dipus tc^j'ptius\ six Leith’s 
Tortoises (Testudo letthu), five Common Skinks (Scintus 
officinalis)^ an Egyptian Eryx (Eryx jaeulus), a Schneider's 
bkink (Eumeces jehne/dert), two Crowned Snakes (Zaments 
diadema), a Hissing Sand-Snake ( Psa/nmophis sibtlans ) from 
Egypt, presented by Dr J Anderson, F R S , h / S , a 
Cinerous Vulture (Vultur mortachus) from Aden "presented by 
Mr W H Still, a Common Peafowl (Pavtf eristatus J ) from 
India, presented by Colonel BagoL-Chester , two African l ove- 
Bjrds (Agapot ms pullarta) from West Africa, presented by Lady 
McKenna , a Chinese Goose (Anser cygnoidcs 6 ) from China, 
presented by Miss Hill , two Common Vipers (Ytpera berus) t 
four Common Snakes (Tropuhynotus rta/ttx), a Slow worm 
(Angitis fragxhs ), British, presented by Mr C Browne , a 
Mocassin Snake (Tropuionotus fasciatus) from North America, 
presented by Master Denny Stradling , two Purple-capped 
Lories (Lonus domicella) from Moluccas, two Scaly breasted 
Lorikeets (Truhoglossus chlorolepidofus) from Timor, deposited , 
Tout Common Sheldrakes (Tadcrna imlpanstr, 2 d, 2 9 )r four 
Ringed Doves (Columba palumhariiis, 2 6, 2 9), European, 
purchased , two Black eared Marmosets (Hapale pemcillatd) t 
born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Winnrcke's Periodic Comet, 1892 —The following 
ephemera for this comet has been extracted from Astrono 
mucAt Nachruhien , No 3083 The comet itself is becoming 
decidedly brighter, and will be found just between the Great 
Bear ana Leo Minor 

Berlin Midnight 

App. R A, App. Decl log A log r Hr 

h. m b , / „ 

1050234 +4311460 9 9949 9 5376 8 6i 

48 52 4 4 31 4 

47 16 4 41 56 59 7 

45 34 6 49 10 6 

43 46 4 41 2 7 9 9837 9 5 0,a »o 7 a 

41 5 ° 7 3 a 34 0 

39 47 10 a 3 4 *° 

37 34 4 14 a 3 5 

Saturn’s Rings —At the present time the earth may be 
aald to be very nearly in the plane of Saturn's Rings, thus 
affording observers an opportunity of examining the nng from 
the sectional point of view M. Blgourdaa communicates to the 
Compits renaus (No. ai) the resalts of a study he has just 
made, with reference to some peculiarities he has found to 
exist The preceding arm of the ring, he says, presented 
nothing very abnormal, but it appeared to thin rather than 
thicken whilst approaching the planet The amount of thinning 
in the case of the following arm was much more striking At 
a distance of two-thirds of the length of the arm it com¬ 
menced to leave the outside edge, continuing gradually, and 
producing "the appearance or a luminous angle, regular and 
very pointed, the apex of which joined to tne disk of the 
planet ” Observed again on May ai, the following aim 
showed a protuberance situated near Cassini’s division la 
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GEOGRAPHICAL NOTES 

Petermann s Mitt^ilungtn for June contains the long expected 
account of Emin Pasha’'. return expedition to the equatorial 
lakes, written by his companion, Dr Stuhlmann Leaving 
Kahura in March 1891, they traversed an unknown region to 
the southern shore ol Lake Albert Edwnrd, which they followed 
round its western side, and marched as far north as Lhe 
Itun in 2 0 13' N Here Lhe party hid to turn Fmin met a 
number of hia old followers living near Kavalli, on Lake Albert, 
and many of them joined his expedition The return journey 
was disastrous An outbreak of small-pox made it necessary to 
divide the expedition , Emin was left behind, while Stuhlmann 
went on with those able to travel and reached the German 
station of 13 ukoba on Lake Victoria in February 1892 The 
scientific obaeivations made necessitate certain corrections on 
the map of tins part of Africa Mount Mfumbiro is further 
west than originally supposed, and may even be within lhe 
boundaries of the Congo State It is a volcanic chain, one of 
the peaks of which, Mount Virungo, apparently still active 
Stuhlmann gives the level of Lake Alhert Edward n*> 2750 feet 
instead of 3307 as determined by Stanley 

Sir Wiliiam Mac< kei.hr continues to give proofs ot 
remarkable energy as an explorer, and of tact and skill as 
Administrator of British New Guinea Jn the early part of this 
year he has been engaged in a senes of journeys through the 
south-eastern districts of the possession, and everywhere he has 
found the natives peaceful and friendly In a recent coasting 
trip he passed several islands, whicn at first sight appeared 
uninhabited, but on landing he discovered lhat this appearance 
was due to their singular configuration A narrow belt of 
gently slopmg land led frum the sea to a steep wall or coral 
rock, from 300 to 400 feet high, from the summit of which an 
undulating plateau was seen dipping inland Here the villages 
were built, from 50 to 100 feet below the level of the encircling 
rim, and sheltered from the trade winds Sir William con¬ 
siders these mlands to be uprated atolls, modified in most 
cases by subsequent wave acuon on the shore strips 

Lieutenant T II Barnes, on behalf of the Bolivian 
Government and lhe Argentine Geographical Society, is inves 
ligating the navigability of the Rio OLuquis, a tributary of the 
Upper Paraguay, in Lhe hope of opening a new route for Bolivian 
trade 


Lieutenant Mi/on, compelled by lhe passive resistance of 
the Royal Niger Company to relinquish his projected journey 
by the Benue to Lake Chad, h«j (according lo La Politique 
Colomale) crossed the watershed to the Congo Basin, and on 
his way from the Benue 10 the Sangha, traversed the hinter¬ 
land of the German Cameroon colony, one of the rapidly- 
shnnking blank spotB on the map of Africa Reports from 
Tripoli sLate that CapLain Monleil 11 pushing on from Kano, 
in Sokoto, to Bornu and Lake Chad 

The collection of educational appliances, books, atlases, &c, 
made by Mr J Scott Kellie on behalf of the Royal Geo¬ 
graphical Society in 18B5, has been lent to the Teachers’ Guild 
of Great Britain and Ireland, in whose rooms at 74 Gower 
Street it has been admirably arranged by Miss Busk. This col¬ 
lection, which after its original appearance in London was shown 
in most of the large towns in the country, has never been more 
effectively displayed When first brought together, the inferiority 
of the British school atlases and text books 10 the German and 
French productions was very marked , but during the last seven 
years English publishers have made great advances, and several 
of the newer and belter publications have been added It 
would be most desirable if the department of English books, 
maps, and geographical appliances could be made thoroughly 
representative, so Lhat teachers would have a real opportunity of 
comparing the best work of 1892 with that which was current in 
1885. " 1 

Ml- H J Mackinder, Reader in Geography at Oxford, 
has recently returned from a brief visit to the United States, 
where he has been devoling special attention to Lhe state of the 
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higher geographical teaching In many respects the American 
Colleges are in advance of the corresponding institutions in this 
country, and geography is attracting increased attention on the 
part of some of the most energetic and progressive educationists 

Count Pfeil, who recently passed through London, cn route 
for the Cape of Good Hope, is about to conduct a party of 
; emigrants to Waifisch Bay, in the hope of colonising the adjacent 
parts of German South West Africa 

Two pillars, erected by DiOjjo Cao, the first Portuguese 
explorer on the west const of Africa, have recently been brought 
back to Lisbon An interesting circumstance is the discovery 
on the pillar brought from llcnjzuela of an inscription showing 
that the coast had been traced so far in 1482, two years 
earlier than the date usually assigned 

THE IRON AND STEEL INSTITUTE 

'T'HE annual meeting of this institution was held on Thursday 
^ and Friday of last week, at the Institution of Civil Engi¬ 
neer^ Sir Frederick Abel, ihe President, occupying the chair 
After the reading of the Council’s annual report Sir Frederick 
Abel delivered his Presidential address He began with a 
reference to the losses whiLh the Institute haa sustained 
during the year by ihe death of some of its eminent 
members He spoke especially of the solid services rendered 
to science by the late Duke of Devonshire The Duke's wise 
munificence In the establishment of the Cavendish Laboratory 
in Cambridge University, and the important part he took in 
the labours of the Royal Commission on scientific instruction 
and the advancement of science, were descril>ed as "illustra¬ 
tions of his active participation in a movement of most vital 
importance Lo the maintenance of our position and influence 
among nationB " Sir Frederick also referred to the Duke's 
r^dy consent to fill the post of first president of the Iron and 
sSel Institute as a proof of his appieciation of the high im¬ 
portance to be attached to the successful foundation of an 
organization of which he predicted that it would prove “a 
powerful instrument for the advancement and progress of the 
iron and steel trade of Great Britain, by promoting intercourse 
and interchange of knowledge between its members"—a pre¬ 
diction which was speedily and amply fulfilled In hib intro¬ 
ductory address the Duke had discussed the development of iron- 
manufacturo in most interesting and comprehensive fashion 
In referring lo the most extraordinary mineral wealth of the 
United Stales, he pointed out that although m 1867 the produc¬ 
tion of pig iron in America had risen to nearly 1,350,000 tons 
(of 2240 lbs.), the price of labour did not warrant the belief 
that there was any immediate prospect of the United States 
competing with the iron-producing countries of Europe in the 
open markets of the world 

Sir Frederick continued — 

A very interesting report upon the state of iron manufacture 
was presented by Sir Lowthian Bell to the British Association 
afclla meeting m Dundee in 1867 A critical examination was 
made therein of the relative position of ourselves and Continental 
nations ns Iron manufacturers, np/opos of the Pans International 
Exhibition of that year, hut in the encouraging view which that 
eminent authority presented of our position at the period named 
he was not led to make any reference to the prominence which 
the United States were beginning to assume among iron-pro¬ 
ducing countries After the lapse of twelve years, however, the 
production of pig iron in the States had been doubled, while m 
another Len years it had reached a figure approximating Lo the 
average production in Great Britain during the past ten years 1 

Viewed from our present standpoint, tne observations made 
by our first President In his opening address of ]867, regarding 
the development of the manufacture of steel, are very interesting 
The Duke pointed out Lhat, “owing to recent inventions and 
improvements, steel had acquired an importance greatly exceed¬ 
ing that which it previously possessed ” After referring to the 

1 Mr Robert S M Cormick. Resident Cum an dinner for Great Britain for 
the Chicago Exhibition oT 1B93, in a paper recently communicated to the 
Society of Aru upon the future trade relation* between Great Britain and 
cha United Statai, give* the following figures a* demon* (-rating thai ihe 
Britiah nun and ntecimduatry hua been outstripped in nmgmtude by that of 
lha United States In 1B90 the produce of pig iron in Amcnacwai g 202,703 
toift ayalnat y,873,230 ions m the United kingdom , of manufactured iron, 
including rails 2820,377 tons ware produced in America against 1,923,221 
tm in Great Bn tain, and, of Bessemer steel 3 688,871 tons were American 
produce, while the production in the United hiugdom am njnled lo 2,014,843 
faw A 
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then prevalent views regarding the nature of steel, and tn its 
production by Ihe cementation process, the puddling and the 
mixing processes, and the partial decarbonisahon of cast iron by 
blowing air into pig iron melted in a charcoal hearth, he dwelt 
upon the interest with which the development of the Bessemer 
process had been watched by Lhe iron-making world, upon the 
ptomise tf which that process afforded of furnishing a supply of 
steel suitable for many most important pui^es upon a scale 
ami at a price hitherto unknown,” and upon the association of 
the names of Joseph Heath with the fir;.t einplo\ment of man¬ 
ganese in steel manufacture, and of ^ubcit Mushet with the 
important part played by manganese alloys in the development 
of the Bessemer process While the approaching expiration of 
the first Bessemer patent w-as referred lo as likely to tend to an 
increase in the demand for its products, the limits which the 
then existing knowledge placed upon the application of the pro¬ 
cess were pdlnted out, and the advantages of Lhe puddling pro¬ 
cess dwelt upon It is interesting to note that, at any rate in 
Germany, these advantages have not yet been dispelled, in spite 
of the great revolution which Lhe Bessemer and open hearth pro 
cesses have effected in the applications of wrought iron and 
steel On the other hand, the importance which steel had 
acquired through the practical development of the Bessemer 
process, at the date of our first President's address, was but an 
indication of the new era upon which the iron and steel indus¬ 
tries were about tcFenler In that year the produce of Besscmer- 
sIclI in the United Kingdom was only 160,000 tons, while 
open-hearth steel was not yet a staple product , in 1890 the 
British production of Bessemer steel exceeded two millions of 
Lons, while that of open-hearth steel exceeded 1 5 millions of 
Lons 1 

\ statement marie in the Duke's address of 1869, that, 30 far 
as existing knowledge went, the Bessemer process was of 
limited application, as only certain kinds of iron were susceptible 
of successful treatment by it, affords, by a comparison witn the 
present condition of things, an interesting illustration of the con 
linuous progress made in lhe successful application of advances 
in scientific knowledge lo practical purposes The aucceas 
which crowned the efforts of Thomas, Gilchrist, Snelus, and 
others to render the Bessemer- and open-hearth processes 
efficient in their applicalion lo ores, the successful treatment of 
which by them appeared well nigh hopeleas in the earlier days 
of the Iron and Steel Institute’s existence, has recently been 
very prominently before the public, and the members will 
certainly receive wi*h special interest the communication which 
the Director of Naval Construction has promised us on experi¬ 
ments with basic steel 

In the discussion which took place at the meeting of the 
Institute of Naval Architects last year, d propcs to a paper by 
M T Barba on recent improvements in armour plates, it became 
evident that the public were far belter instructed as to progress 
made in such directions ojs this by other nations than as to ad¬ 
vances made by ourselves , such information as Mr White feels 
warranted in affording ns with respect to our progress in 
practical experience on the merits of basic steel as applied lo 
shipbuilding and other naval purposes will therefore be very 
w elcome 

I roni the United States interesting accounts have reached us 
of a continuation of the experiments with armour plates 10^ 
inches thick, which were commenced at Annapolis in September 
1S90, when an all-steel and a nickel-steel plate, from the 
Creusot works, were contested In comparison with a compound 
plate of Caramel's make Of these, the nickcl-iteel plate was 
considered Lo have shown itself somewhat superior to the all- 
steel plate, and very decidedly superior to the compound plate , 
and iL is slated that Congress showed its appreciation of the 
importance of this result by appropriating a million dollari to 
the purchase of nickel ore The second and third senes of trials 
have been carried out at the Naval Ordnance Proof Ground at 
Indian Island, near Washington The plates fired at in October 
last, constituting the second senes of three, are described u a 
high carbon nickel steel plate from the Bethlehem Iron 
Company, one of low carbon nickel neel from Carnegie, 
Phipps, and Co 's works at Pittsburg, and a so-called 
'* Harveyised ” plate of low carbon steel from the Bethlehem 
works The description given of the HarveyiBing process 

1 1891 appcari to have wltneued a very remarkable falling off In the pro¬ 
duction ofDieMmcT neel, to the evtem indeed of about js par cant., while 
ihe production of open-hear(h ilcel oxhibiu a reduction in Lha pan year of 
only 3 per ceni 
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identifies it as being a case-hardening or partial cementation 
treatment, the surfaces of the steel plate being hardened by car 
bomzation (and by a supplementary chilling process), and the 
increase In carbon dying away towards the interior of the mass 
In the Inals of these plates, that of high carbon nickel steel 
appears to have stood tne best, but the effect of the Harveyismg 
process upon the powers of resistance of the low carbon steel 
plate seems to have afforded indications of beneficial efTect such 
as to warrant the application of the process to nickel steel plates 
included in the third senes, fired st last November, and which 
comprised a high carton nickel steel plate from Carnegie, 
Phipps, and Co , a low carbon Harveyised nickel steel plate 
fromLhe same makers, and a high cahon Harveyised nickel steel 
plate from the Bethlehem Company In all the nickel steel 
plates, including that from Creusot tried in 1890, the amount of 
nickel in the metal appears to have been a little above 3 per 
cent 

Care seems to have been taken to render all conditions 
aLtendmg the trials os uniform as practicable, with this not un 
important difference, that very much less time was allowed to 
elapse, in the second and third trials, between the firing of Lhe 
successive rounds than in Lhe first experiments 

A careful consideration of the results led the Hoard, of which 
Admiral Kimberley was President, to the unanimous conclusion 
that the high carl>on Ilarveyised nickel steel plate was ihebest, 
but that one part of the plate was much superior in resisting 
powers to the other, which was a&cnbable apparently to a want 
of uniformity in the Harveyising nr carbonising treatment 1 lie 
official report is also said to have recorded the unanimous 
opinion of the Board that both the high carbon nickel-steel 
Ilarveyued plate and the high carbon nickel-steel untreated 
plate were superior to the Creusot nickel steel plate tried in 

1890 

Further Inals will shortly be made of high and low carbon 
nickel-steel Harveyised plaLes, to be supplied by Carnegie, 
Phipps, and Co From published analyses it appear*, that the 
high carbon nickel steel plate manufactured by that Company 
contained o 45 per cent of carbon and o 65 per cent of man 
ganese, and the low carbon plates of nickel-steel, o 26 per cent 
of carbon and o 75 per cent >>f manganese 

'lhe New York Sun , wilh whai appears, from lhe reported 
results, to be very justifiable sentiments of pride, winds up an 
account of lhe results arrived at with the remark that they 
fchaw that America now Ktands at the top in lhe excellence of her 
ship-arm jut, and certainly our friends of the Beihlehem and 
Pittsburg Steel-works are 10 be warmly congratulated upon their 
achievements in this new direction 

Although lhe trials in the United Slates seemed to establish 
a marked superiority of nickel steel plates over the co npound 
plates of J, Brown and Co's manufacture, it is interesting 
10 notice that this eminent firm is gallantly striving to maintain 
the high position which exhaustive trial* had secured to that 
form of plate, as efficient armouring for •‘hip* of war, and Lhal 
recent trials at Sh<*elmryness and at Portsmouth of experimental 
co npound plates which have been submitted in a supplemental 
process devised by Captain Tresaider, late Royal Engineers, 
seem, so far as 1 can learn, to have demonstrated that powers 
of resistance and endurance, much exceeding those of ‘he com¬ 
pound plates tried In the U lied Mates and in lhe Ochta ex¬ 
periments of last year, can be secured to these structures I 
have reawn to hope that we shall receive a communication ere 
long on the interesting results which are being obtained id this 
direction 

My reference to the rapid advance which has lieen made in the 
United Slates in the manufacture of armour plates will recall to 
the minds of many here present the memorable visit of the 
Institute 10 America in 1S90 lhe valuable record of that viau 
presented louxa few monLlis ago by the American Institute of 
Miring Engineers, in the form of a portly volume, embracing 
full accounts of the proceeding* and ihe papers read and di*cui'ed 
at the international meetings at New York and Puinhurgh, con 
stitutea an important work of reference, as well a* an interesting 
memento of one ol lhe most notable events in lhe hi*tnry of our 
Instyme And now, thanks mainly to the self sacrificing exer¬ 
tions of our much esteemed past President, Sir Lowthian Bell, 
we have been able to match ihis American volume with 1 om 
panion work, the interest and value of which it would, l venture 
to say, be difficult to over estimate The senes of monographs 
by Sir Lowthian Bell and oiher highly competent authorities 
which are embraced in this special volume (aptly named "The 
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Iron and Steel Institute in America"), will certainly receive 
careful study—productive both of profit and of pleasure, at 
hands not only of members of the Institute, but also of our trana 
atlantic friends who so cordially received ub , and our warmest 
thanks are due to the joint authors of ih|s work, and especially 
to Sir Low'hian Bell, who, besides contributing some of toe most 
valuable of its contents, undertook the arduous task of editing 
the volume , and I beg leave heartily to congratulate lum upon 
the realization of his wish, that the completed work should make 
Us first appearance in public at this meeting 

An interesting illustration afforded by the Inaugural address 
of the Duke of Devonshire In 1869 of the advance made in Lhe 
knowledge at the disposal of the iron and steel maker, is found 
in his observations on the relations of carbon Lo iron and steel, 
a subject which I had occasion to discuss in some detail in my 
opening address last year, in reference to the then recent in¬ 
teresting investigations in ibat direction , a subject on which 
we may still hope to have further light ihrown by the continued 
researches of Osmond and others The very complete and 
systematic manner m which existing knowledge on this subject 
is treated in the first part, recently published, oF Dr Hermann 
Wedding’s new ediuon of hia H\ituibuch tier E»senkui(e?tkuntle t 
calls for the highesL commendation 

The importance of pursuing the investigation of problems such 
as the conditions most favourable to economy in the use of fuel 
111 the blast furnace, and condemns to be fulfilled in the form 
and dimensions of the furnace for ensuring efficiency and economy 
of working, were dwelt upon by the Duke of Devonshire in his 
comprehensive addres*, and reference was made to the elaborate 
inquiry into the chemical operations occurring in the blast fur¬ 
nace upon which Sir Lowthian Bell bad then for some time 
been engaged 1 he interesting results arrived at by him, and 
the instructive discussions lo which they and the conclusions 
based upon them gave ri^e, are memorable illustrations of the 
progress in the applicaiinn of scientific research and reasoning 
to lhe study of meinllurgic operations, in the promotion of 
which the Iron and Steel Institute has of laic yean, played an 
important part, and the most recent outcome of which, in con¬ 
nection wuh the production of pig iron, is to be found in the 
remarkable achievements recounted by Mr Gayley in his paper 
on the development of American blast furnaces, which was one 
of the most noteworthy communications dealt with at lhe New 
York meeting in 1S90 

In directing attention lo that paper in my address a year ago, 

I spoke of the reference made hy Mr Gayley to the importance 
of the elaliorate series of investigation* carried out, nearly a 
quarter of a century ago, hy Sir Low'hian Bell on the chemistry 
of the blast furnace 1 have had occasion since Lhen to refresh 
mv memory with regard to the ground covered by the work 
which our ex President then carried out, and I must freely confess 
that I had no recollection of it* extent nor of the mass ofinterest¬ 
ing and important experimental data accumulated by him, until 
I lately referred lo the comprehensive and systematic lnvestiga- 
nonn on the chemical phenomena of iron smehiDg, which ne 
communicated in detAil to the meeting of the Institute at 
Merthyr in 1870 Mis paper on the chemistry of the blast 
furnace, to which I had the pleasure of listening at the Chemical 
Society in 1869, deals with the circumstanced and conditions 
attending the union of iron with carbon in the blast furnace, and 
gives interesting results bearing uj>on the question of the 
temperature at which carbon is deposited m a finely divided 
state in ironstone when it is exposed to the waste gases, rich in 
carbonic oxide, of the blast furnace , and the subject is discussed 
more definitely, by the light of additional experimental informa¬ 
tion, in bir Lowthian Hell's admirable work on the 11 Principles 
of the Manufacture of Iron and Steel," published in 1884- He 
there demonstrates the readiness with which carbon is desposited 
in inn sponge from carbonic oxide at temperatures up to a dull 
red heat, examine* into the question whether the presence of 
iron in the metallic stale in iron ore in indispensable for 
determining the dissociation of carbonic oxide, and, after con¬ 
cluding in the negative, and demonstrating that metallic iron is 
noi more active In this respect than 11 a oxide, he refers 10 triala 
made hy him of the power of several other metali and 
metallic oxides to efTect the dissocial ion of carbonic oxide 

In the researches communicated In 1870 to the Merthyr 
meeting, the whole oflheqe experiments ore given and dlscuiard, 
and it 11 to be regretted that the interesting results arrived at did 
not receive greater publicity than they met with In the Trana- 
actions of a young technical Institute, then comparatively 
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unknown in the scientific world, and in which the results of 
^original scientific research would scarcely he sought for 

Without venturing to enter into the details of Ihese researches, 
1 may mention that experimental evidence favoured the con¬ 
clusion that the carbon impregnation of an iron ore by di'.socia 
tion of carbonic oxide takes place at as low a tempera! ure as 
de oxidation, which, in the case of Cleveland ore, occurs at 200° 
to 310 ° C (392° to 410^ F ), and that freshly reduced spongy 
iron, at about that temperature, reduces carbon from carbonic 
oxide to an extent corresponding to 20- 24 percent of its weight, 
but ihat, as the temperature approaches a red heat, the deposition 
of carbon diminishes considerably in amount 

The results of many experiments with other metals and their 
oxides showed that zinc, tin, chromium, and silicon, and their 
oxides are neither reduced by carbonic oxide at a temperature of 
^about 420" (Ihat of melted zinc), nor give rise to deposition of 
carbon , that copper and lead are reduced at temperatures up lu 
a red heat, without deposition of carbon , that the higher man 
jganeae oxides ere reduced to protoxide below a red he\t wuhout 
impregnation by carbon , but that nickel, and in a smaller degree 
cobalt, suffer reduction from Lheir oxides, with deposition of 
carbon 

Sir Lowthian Bell, while conducting his experiments at tem¬ 
peratures considerably below those prevailing at lht_ particular 
positions In the blast furnace where the production of pig 
iron wax believed to be effected, did not have recourse lo so low 
a temperature as that at which Messrs Mond, Langer, and 
Quincke, after having demonstrated (what appeared, in the 
absence of an acquaintance with Bell's results, a novel observa 
lion) that carbon was separated from carbonic oxide by passing 
the gas over nickel at a high temperature, found that this metal 
actually entered into the composition of the gas 1 has they 
started fr un the point, in this particular direction, up to which 
Sir Lowthian Bell had carried Ins observations twenty years 
• previously, and obtained the remarkable nickel cnrbun-oxide 
compound referred to by me in my address last year, which 
they have since succeeded in pro lucing upon so considerable a 
senfe as lo afford prospect of its acquiring industrial importance 

In the description of their earliest results, they stated that 
attempts to produce similar combinations of carbon oxide with 
other metali, including iron, had faded By persevering with 
research in many ve y varied directions, and especially u uh iron, 
they at length succeeded in volatilizing notable, although small, 
quantities of the latter metal in a current of carbonic oxide, by 
using the finely-divided pure iron obtained by reducing the 
oxalate in a current of hydrogen at the lowest possible tempeix 
lure (about 400“ C ), by allowing the product to cool in hydrogen 
to 8o n , and then by passing a current of cuhnnic oxide over ihc 
spongy metal The gas, afLer Lhis treatment, was found lo 
impart a yellow c dour to a colourless flame, and if conducted 
through glass tubes heated to lvetween 200“ and 350 5 C , it 
deposited a metallic mirror , at a higher temperature it fur 
mshed black flakes, which analysis showed to contain 79 30 per 
cent of carbon The quantity of iron- and carbon oxide com¬ 
pound produced in this way was very small , by passing 2^ 
litres of carbonic oxide per hour over the metal (the latter being 
from time to lime rehealed in a current of hydrogen), the issuing 
gas contained not more than o 01 grm of iron, equal to less 
tnan 2 c c. of the gaseous iron compound in a litre of the 
carbonic oxide 

The gaa mixture, when passed through benzine or heavy 
mineral- or tar oils, was partially deprived of the iron com 
pound, and the result of examination of solutions of this kind 
led to the conclusion that the gaseous iron combination, 
analogous in composition to the nickel-carbon oxide compound 
(or nickel-tetra-carbonyl), had been found, and that its formula 
was Fe(CO) 4 . 

In continuing their researches, Mr Mond and Dr Langer 
have succeeded in obtaining the iron compound in the form of a 
liquid of spec, grav i 4664 (at i8 n C ), which distils without 
decomposition at 102° 8 C , and solidifies below ai J into yellow 
needle-shaped crystals It is slowly decomposed by exposure 
rt> air, and when its vapour Is heated to 180 , it is completely 
decomposed into Iron and carbonic oxide Analysis and the 
determination of its vapour density show the composition of the 
Uquid to be represented by the formula Fe(CO) flli and Messrs 
Mond and Langer have therefore called the compound ftrro- 
ptn ta-car&onyl 

If exposed to light In a sealed vessel for,several hours, it 
deposits gold-coloured tabular crystals hajjng a metallic lustre 

NO. 1179 , VOL. 46] 


like gold when dry, but becoming brown by gradual decomposi 
lion when exposed 10 air The^e crystal* appear to contain a 
slightly smaller amount of caibonic oxide than the liquid com- 

f iound from which they are deposited Mr Mond and his co- 
aborateurs are still actively engaged in pursuing the researches 
which have brought to light the formation of these remarkable 
metallic compounds, whose discovery and properties suggest pos- 
Mblliues in sevcrnl directions of technical chemistry whlill will 
doubtless lead to inurefiting investigations 

Ihc first report made by Prof Roberts Austen to the Alloys 
Research Cmimitiee of the Institution of Mechanical Kngmeers, 
bearing upon ihe particular investigation undertaken by him at 
lheir reque&t, although little more than introductory in us 
character, ia full of interest, and of importance not only on 
account of the valuable information it furnishes regarding the 
method 0/ investigation adopted by him and of ihe preliminary 
results attained by its agency, 1 ul also because of I he interesting 
discussion eliulcd by 11*, presentation lo the Institution of 
Mechanical Lnginecrh at their meeting Iasi autumn 

At our annual gathering a year ago we had the adv ullage of 
receiving from Prof Roberts Austen a description of the auto 
graphic method ad ipled by him for recording the results in¬ 
dicated by the Le Chatelier pyrometer, the efficient operation 
of which I ftad an opportunity of witnessing as a mem ^er of the 
Mloys Research Committee We also heard from Sir Luwlhian 
Bell that he had already successfully and very usefully applied 
this pyrometer to determine the temperature of the blast enter¬ 
ing a furnace at a considerable distance from the point of obser¬ 
vation Wc shall, I iru-il, have [he advantage of learning the 
results of further experience by Sir Lowthian and others in the 
practical application of this much needed instrument in con 
junction with the automatic recuiding system used h) Prof 
Roberts Austen , the observations made by ihepresenL President 
of the Institution of Mechanical Engineers, by Mr Henry M 
liowe, of Boston, and by others aL the discussion of the 
Piofessor’s rtporL, demonstrated that several valuable appli¬ 
cations were already being made of ihe Le Chatelier pyrometer 
and the system of continuous record of its indications While 
it is satisfactory to me, as one of ihe earliest to use the ingenious 
pyrometer designed by my distinguished friend the late Sir 
William Siemens, lo note that its trustworthiness as an indicator 
of temperatures up to 500' L has been vindicate 1 hv the work 
of Messrs Calendar and Smith, the accuracy and sharpness of 
ihe indications nf # Le Cbaleber’is pyrometer, ihe simphuiy of us 
character, and the well established trustworthiness of its results 
at temperatures of over iooo J C , render it decidedly mure 
valuable to the praciical meiallurgrst, as we 1 ! ns to the scientific 
investigator, than any instrument of the class hitherto available 
We shall none the less be glad to hear what Mr, Callendar has 
to tell us on the present occasion with regard to the results of his 
persevering and, I Irebevc, successful labours in diBco\ering and 
ehminanng the delects of consiruciiun which served io destroy 
the confidence placed, 111 the first instance, on the indications 
alTorded by platinum pyrometers 

The tendency of tlu discussion following the reading of Prof 
Roberts Austen's report, which was shared in by Mr Robert 
lladheld, Mr Henry M Howe, and by some others whose right 
to criticism was beyond dispute, was lo emphasise the necessity 
for caution in the application of theoretical views, regarding the 
laws which regulate the mechanical or physical properties of 
meiaU, lo predictions as Lo the influence upon the properties of 
metals, such as iron, of particular impurities, I lielieve no one 
will be disposed to differ from the view expressed on that 
occasion by Pruf Arnold, that, for a thoroughly comprehensive 
examination into “ the effcLrs of xmall admixtures of ceitain 
elements on the mechanical and physical propel ties of iron, 
copper, lead, and other metals,” it u indispensable to combine 
different lines of investigation with the particular one which 
Prof Robert* Austen hiB so far prosecuted with very promising 
results 

The fame which Mr Gruson has acquired in connection with 
the production of chilled iron structures, for land defence, pre¬ 
senting marvellous powers of resistance, must cause members of 
the Institute to look forward with much interest to the commu¬ 
nication which bos been promised us by the director of the 
Gruson Works, Mr E Relraers, on the manufacture and appli¬ 
cation of chilled cast iron, a subject with which, especially in 
regard to the selection of varieties and mixtures of iron suitable 
for securing a structure of mttal essential lo the attainment uf 
combined toughness and hardness in armour piercing projectile*, 
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I wu much concerned in the days of my much-lamented friend, 
the late Sir William Pallifiner 

Another subject to which I devoted considerable attention 
Lwenty three years ago, in co operation with the Inte Dr Matthies- 
sen, bears directly upon some very interesting results which will 
be brought to your notice by my old and valued friend Colonel 
Dyer, o?the Elswick Ordnance Works In 1863 Dr Matthiessen 
communicated to the British Association the results of some in¬ 
teresting researches into the chemical nature of alloys, which he 
followed up in 1866 with ^ preliminary report on the chemical 
nature of cut iron In lliii memoir, after drawing a compinson 
between the physical deportment of what he term', the alloys 
of carbon and iron, and those of such alloys as are produced 
by copper with zinc and with tin, he discusses in some detail 
the question whether carbon exists in combination with iron, 
in cut iron, and expresses himself in favour of the view that 
white iron is nor actually a chemical combination of caibon 
with the metal, but rather a solidified solution in it of carbon, 
while grey iron is a solidified solution of the same kind, wuh 
carbon mechanically intermixed But while he supports thin 
hypothesis by certain analogies between the specific electric con 
ducting power of different varieties of iron and of alloys of 
other metals, he proposes to lest the validity of hia views by 
preparing pure iron, alloying it with various proportions uf 
carbon, examining the physical and cheinlco.1 properties of 
these alloys, and aftei wards investigating the properties of alloys 
of the pure metal with various other metals and non meLals 
Matlhicssen's persevering endeavours to elaborate a process for 
Lhe preparation of pure iron, which extended over three years, 
were at length crowned with success, and in 1869 I was engaged 
with him upon experiments with metal, obtained in the form of 
sponge, containing as its only impurity a minute trace of sulphur 
Tlui iron was prepared by fusing together perfectly pure and 
dried ferrous sulphate and sodium sulphale, completely washing 
the crystalline oxide thus obtained, and then reducing it to 
metallic sponge by heating it in thoroughly purified hydrogen 
The sponge metal was welded together in lhe cold by powerful 
compresilon, for certain experiments , for others it was fused in 
very carefully prepared lime-crucibles The experiments which 
it was hoped to underta*ce with this pure material, in the direc 
tions I have Indicated, were arrested almost at their commence¬ 
ment by Dr Matthiessen’s death, and by the all-engrossing 
nature of my official labours The process, which was elaborated 
with such trouble, may perhaps prove useful jn connection with 
Lhe investigation which Prof Roberts-Austen has undertaken for 
the Alloys Research Committee of the Institution of Mechanical 
Engineers j but it appears to me that there is good prospect of 
procuring iron sufficiently pure, at any rate for certain of the 
experiments (when earned out upon a practical scale) which 
will form part of these investigations, by the very simple mode 
of procedure which Colonel Dyer has adopted in the production 
of iron containing only traces of carbon and silicon, no phoa- 
pborus, and less than iwo-hundreths of one per cent, of sulphur, 
and which affords a very interesting instance of the application 
of the basic furnace 

In concluding these few observations, I cannot forbear once 
more referring to the interesting address delivered to the mem¬ 
bers by our first President twenty-three years ago, in order to 
point out how strikingly Us peroration illustrates lhe progress 
which has been made in Lhe development of the steel industry 
during the pasi twenty two years While forcibly dwelling upon 
" the extraordinary influence which the manufacture of iron bad 
come to exercise on the condition of society throughout the 
civilised world,*' the writer gives no indication of the part then 
played, or destined 10 be played, by steel In that civilizing influ¬ 
ence Even seven years later, when steel manufacture had 
advanced with rapid strides, there was still great hesitation in 
adopting it for some of the most important purposes to which 
iron was applied , thus Sir Nathanial Bamaby wrote at that 
time, u Our dmnut of steel is so great that the material may be 
aaid to be altogether unused by private shipbuilders *' Yet, a 
few yean afterwards, it had come to pus that the examples of 
the marvellous development in Lhe applications of iron, to which 
the Duke referred id illustration of his statements, constituted 
Lhe very directions in which the steel manufacturer has accom 
plLshed hla most prominent achievements, and in which the use 
or iron Is becoming a memory of the past 

The following was the list of papers to be read —On experi¬ 
ments with bajfc steel, by W, H. white, C B,, F R S,, Director 
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of Naval Construction , on the production of pure iron in the basic 
furnace, by Colonel H S Dyer, of ELawlck , on experiments on 
lhe elimination of sulphur from iron, by E J Ball, Ph D , and 
A Wingham, F I C , on platinum pyrometers, by H L 
Callendar , nn the manufacture and application of chilled cast 
iron (Gruson’s system), by E Ueimer«, of Magdeburg, on 
valves for open nearth furnaces, by J W Wniles, on the 
calorific efficiency of the puddling furnace, by Major Cubillo, 
of Trubia Arsenal, Spain , on a practical slide rule for use in the 
calculation of blast furnace charges, by A Wingham, PIC, 
notes on fuel, and Us efficiency in metallurgy operations, by 
13 H Thwaiie 

The whole of these papers were read except Lhat by Major 
Cubillo 

Mr White’s was the first contnbution taken His paper wa* 
founded on a number of experiments made at Pembroke Dock¬ 
yard, with a view to determine the suitability of steel made 
by the basic process for ship building purposes It would be 
useless to attempt to summarise the results of the large amount 
of information contained in the paper, and in the tables, which 
formed in appendix to it Asa general fact, it may be said 
LhaL basic steel no longer lalioura under the disadvantages that 
attended its early days, when it wcu undoubtedly unfit to be 
used as a ship building material The importance of the basic 
process to this country can hardly be overrated The manufac¬ 
ture of steel on the original acid process demands a pig low in 
phosphorus, and Ihis can only be prepared from a special ore, 
such as Lhe hematites of Cumberland and other parts Unfor¬ 
tunately, lhe deposits of such ore in the British Isles are very 
limited in extent, and it is for this reason that we have been, for 
>ears past, importing vast quantities of steel-making ore from 
the neighbourhood of flilboa in Spain 1 his means a heavy 
item for freight , and it is a question whether we could, in 
England, siand lhe competition of bpam, if that country once 
organized her steel making resources on a sound footing But 
in any case it is desirable we should depend, is little as 
possible, on foreign countries for raw material, when we 
nave such vast stocks within our own borders In the 
ores of the Cleveland district and oLher parts, we have such 
deposits, but Lhe ore contain* a comparatively large percentage 
of phosphorus, which entirely unfits it for lhe old acid process 
of steel making The basic process, however, is designed to 
enable phosphoric pig to be used, and to judge by Mr White’s 
paper a fair measure uf success has been attained in this direc¬ 
tion It would have been interesting if the paper had given 
details as to the pig from which the steel was made. Mr Mar¬ 
tel I has said that no steel to meet Lloyd’s requirements has been 
made from pig containing 3 per cent of phosphorus, and that the 
basic steel which has been successful has been made from an ore 
low in phosphorus It is, however, not the bulk of the phos¬ 
phorus which is difficult to eliminate, but the last part, and Sir 
I owthian Bell stated that he would be glad if the pig of hu 
district di l contain 3 per cent of phosphorus instead of about 
half that quantity, as it would then produce a slag more valuably 
for fertilizing purposes. However this may be, it would have 
been satisfactory to have had full analyses of pig to attach 
to particulars of physical tCBts so well authenticated as 
those now given to the engineering world by Mr White’s 
paper Another point upon which it is desirable to get 
information 19, which process gives the best results m 
working on the basic principle ? We have always considered 
it a settled matter that the open hearth furnace was superior to 
the converter in this respect, so far as the quality of the product 
is concerned, and the discussion of last Thursday, on the whole, 
tended to confirm this opinion The opposite view, however, 
was advanced by more than one speaker whose words should 
carry weight , and there is also the question of cost and quick¬ 
ness of production to consider On the whole, it would seem, 
therefore, that the problem as to whether the converter or the 
open hearth furnace should be used is still an open one , 
doubtless it will be settled in this case, as before, by the 
special requirements of the metal to be produced As *|e 
have said, we cannot reproduce even a brief abstract of 
Mr White's paper, but we can give one or two figures One 
sample of basic Bessemer had a tensile strength of 30 6 tons per 
square inch, fcnd an extension In 8 Inches of 26 per cent QC 
some pieces tested after annealing the tensile strength was about 
28 tons, with an elongation of 25 per cent One sample of basic 
open hearth showed 31 3 tons per square inch tensile strength 
and 26 2 per cenL /“xtension in 8 inches We quote these 
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figures as showing the hest results, and to serve as a guide , it 15 
doubtless unnecessary to say that they are not conclusive stand 
-*Ing alone J he riveting tests given are valuable, but these arc 
of a nature which cannot Lie epitomized 

Colonel Dyer's paper might well have l>een longer, ns the 
subject of it is onL of considerable importance Pure iron is a 
subitance at any rnLe difficult to gcr Sir Lowthian Belf Ins 
iaid he has never met with absolutely pure iron Commercial!) 
pure iron, or what might be called prauically pure iron, n mu. 
uncommon Colonel Dyer's object was to obtain a jmre iron in 
order to determine the value of alloys By working on the lines 
which he bad followed, the author hoped thai piue iron and 
steel may be produced at reasonable cost In the fhst ixpt-11 
ments the furnace was charged in the ordinaiy manner with pig 
and scrap of fairly good qualiLy, and the charge was worked 
ftlowly, care being taken to keep the sing well saturated with 
lime by liberal additions of limestone 'lhe phosphorus was 
reduced during the process, but the result left much 10 l>e desired 
in other respects Charges composed of from one half to four 
fifths of good scrap, and one half to one-fifth of good Swedish 
pig were then worked very quick!), and a remarkably pure iron 
was obtained, of which the following was the result of analysis — 


Combined carbon 

trace 

Silicon 

005 

Manganese 

trace 

Phosphorus 

trace 

Sulphur 

OJ 5 


Thu iron could only be forged in small pieces, even with the 
greatest care, and therefore no results could be given as to its 
mechanical properties Dr IiopWinson had determined the 
magnetic properties of the metal, tiui the results are to be re 
served for the Royal Society Speaking gcneially, it ha 1 * 
been found that ihe metal is more easily magnetised lur small 
magnetizing fon.es lhan nny other meial hitherto reMul , us 
coercive force is less, its magnetization is greater, than my 
other sample experimented w^h lhe next Mige of Colonel 
Dyer's experiments had for their object the utilization of onli 
nary scrap steel, and the production, in Lhe basic furnace, of steel 
high in carbon and low in phosphorus, and at Lhe same time to 
decrease the wear and iear of the furnace The pnnuple of the 
process consists in melting scrap with carbonaceous maltrial, ami 
the results of the experiments have shown that when a pure 
carbonaceous material and ferro-manganese free from phosphoiux 
can be obtained there will be nu difficulty in producing a pure 
carbide of iron containing only sufficient manganese for forging 
The author next described the method by which the process was 
earned out Nine consecutive charges were worked, with the 
object of producing sleel containing varying percentages of 
carbon, to test the value of the process The following tabic 
gives the chemical analyses and the mechanical properties of the 
“teel of these charges — 

Tensulk fears Chemical Anal\ms 


No 

Yield, 

Break 

Elongation 

Fracture 

L C 

Si 

Mn | 

P 

S 

1 

14 0 

23 7 

Per mni 

44 ° 

F 

11 1 

trace 

| 

tracr 

u-0 

a 

14 0 

33 O ^ 

41 5 

* 

IQ 1 

„ 

31 

,, 

O 40 

3 

10 0 

= 7 5 

3a 0 

b 

1 Cl 

U JO 

40 

oi B 

O- J 

4 

11 0 

30 O 

33 0 

F 

31 

iracc 

3 V 

□ 14 

u 30 

4 

30 □ 

31 a 

13 5 

F 

33 

□ ■4 

43 

trace 

uly 

6 

33 □ 

M 0 

afi u 

P 

24 1 

018 

5 n 

□ 19 

ij 4 

l 

as 0 

35 4 

ao 0 

b 

3 ° 

trace 

3 « ’ 

Q19 

n. 7 

*5 a 

43 3 

iB J 

F 

41 I 

0 12 

1 54 

Olti 1 

I 03 

9 

■ 4 0 

45 3 

1 

j MS 

b G 

5 ° 1 

031 

60 

LHJQ 

ujti 


The paper by Messrs Ball and Wingham, on the elimination 
of sulphur, contained ihe results of experiments thoughtful and 
suggestive in themselves, even if they do not show the iron and 
steel maker any immediate results wnich he may apply 1 He 
authors found that potassium cyanide placed on (he surface of 
molten cast iron almost completely removed the sulphur Owing 
to the extreme volatility of the cyanide, it was not found possible 
to reduce the quantity required to within practical limits, and 
efforts were therefore made to find some flux which would retain, 
t*hcn molten, a quantity of cyanide sufficient «to effect the 
desulphunution Sodium carbonate, lime, and blast-furnace 
slag were in turn tried It was found that the desulphurising 
action was greater when the flux consisted mainly of sodium 

NO. I 179, VOL. 46J 


U5 


carbonate than when a le^ basiL lime slag was used , and that 
in Lhe latter i_ase lhe diminution in the percentage of sulphur 
varied directly wuh thi. amount of added cyanide A table is 
given of the icsulls of the. experiments, Lhe best condition being 
obtained when 200 grams ol •■odium carbonate and ICO grains 0/ 
potassium cyanide weie used to 2000 grains of metal, when the 
sulphur was lcduced fiom o 46 per cliiL 10 o 06 per cent A 
furiher experiment with sodium carbonate alone—4Q0 grains being 
added to 4000 grams of metal—the sulphur was reduced from I 11 
to o 15 per cliiL With cau^uc soda the sulphur was reduced 
from 015 per tent 10 o 02 per cent , which is a satisfactory 
rLsuli i he experiments also showed the facility with which 
sulphur reduced when present in large quantities, and Lbnt H is 
I the last parL which gives difficulty in removing Metallic sodium 
was introduced into the bath in the form of an alloy wiLh lead, 
and this had the effect of entirely removing o lK per cent ol 
| sulphur ■ 

1 1 Hl paper by Mr Renners, which was the first read on 

1 mlay, the second day of the meeting, does not call for notice, 
excepting, peihaps, to remark that the Council of the Institute 
I were to bUrne for not taking care that the author was informed 
j beforehand that bis contribution was not of a nature which 
I dnmld have been submitted in the form in which it was read Mr 
( alb ndar s paper on 11 Platinum Pyrometers" is a great con 
irast to ibelasl mentioned '1 be prominence given to the Le 
Lbalelier pyrometer in ibis country, by Prof Roberts Auslen 
chiefly, has led 10 lenewed hope on the part of those whodesiu. 
to measure higher tcmpeiaturcs Mi Callendar has been 
utiongst those who have been giving attention to the subject, 
and the results of Ins labours, which are distinctly valuable, are 
givm in Ins paper, to which we would refer all practically 
inuiestcd in Lhe matter His introductory remarks on air 
pyrometers are interesting, and may be read with advnnL 
igi by Lho'C not already acquainted with this branch 
ol lhe subject , but 11 is of the Siemens eleciricil 
rt ^stance thcrmomeLer, known generally as ihc “platinum 
pjromeler,’ that he has mosL to say It has been hitherto 
icLt-pled that the platinum pyrometer was subject to Lhe serious 
defect of changing 115 zero with use, Ihe British Association 
Committee of 1874 discovered ilm, and it has since been amply 
confirmed as a faci The Couimiuee expeiimenlcd chiefly with 
a pjrumtler in an ordinary fire at moderate temperatures of 
about Soo° L , and they found that the resistance in 
Litased continuously with heating, and that the wire underwent 
lapul delcnurauqn They also made some experiments and 
suggestions with a view to remedy this defect, but they did nol 
succeed in ovei coining n This continuous change of zero is 
certainly the most senous practical defect that a pyrometer enn 
have, nml there can bi_ no doubt that the report of the British 
Association did a great deal to destroy confidence in this method 
of measuring temperature 

We cannoi do belter lhan continue Mr Calendar's communi¬ 
cation on this part of the subject in his own words — 

" \bout seven years ago, when I began making experiments 
on tins subject nt ihe Cavendish J aLioratory, Cambridge, I was 
at first very much surprised to find that the platinum wires which 
I used did not undergo continuous change, even when subjected 
| to rmuh more severe tests than those applied to the Siemens 
| pjiomeier by Lhe Committee of the British Association. By 
making further experiments, however, with a sort of imitation 
Siemens pyrometer, I succeeded in reproducing at pleasure the 
effects they had observed, and in proving to my own satisfaction 
that these defects were not inherent to the method, but merely 
incidental to the particular form of instrument on which they 
experimented I found that if the wire were properly protected 
from strain and from contamination, the pyrometers could he 
made practically free from change of zero, even at very high 
temperatures 

* d he construction of the Siemens pyrometer has not, so far 
as I am aware, undergone any material change since 1874. The 
loiI of platinum wire, which forms the sensitive part of the 
instrument, is wound on a clay cylinder, and packed in an iron 
tube from 5 to 8 feet long, and about an inch or bo in 
diameter I have here the fine wire and the clay cylinder from 
a pyrometer which was recently in use at the Royal Arsenal, 
\\uolwlch. 1 was informed that it had never been heated above 
900° C , or ](5oo D F , but its resistance had increased some 15 
per cent , corresponding lo an error of about too 0 V in the 
temperature measurement!.. When the instrument was taken 
lo piece! it was found that the wire wai quite rotten and brittle 
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in some places, and slicking to the clay cylinder, This, 1 think, 
is sufficient evidence that tne clay, or some Impurity contained 
in it, attacks the wire, otherwise the local nalure of the action 
could not be explained, unless the quality of the wire used was 
very inferior 

“ I have tried several materials on which to wind the wire, 
buL have found nothing that answers so well as mica The 
plan I generally adopt is to double the wire on itself, and wind 
it round a very thin plate of mica, in such a way lhat it only 
touches the mica at the edges This mclhod gives very good 
insulation, even at high ^temperatures, and, so far as 1 can 
discover, the mica baa no action on the wire even at temperatures 
of 1200" C 

“Another defect of the Siemens pyrometer is the iron con¬ 
taining lube Metallic vapours of any kind will attack Lhe wire 
readily, and mil ruin the pyrometer It 19 not probable Lhat 
the iron itself will be appreuably volatile at lemperaPurea below 
1000° C , but it is very likely to contain several more \nlahle 
impurities Vupours of copper, tin, zinc, &c , rapidly render 
the wire brittle and useless A comparatively small trace 
suffices ” 

Mr Callemlu’i wires were inclosed 111 glass, a material which 
naLurally cannot be used for high temperatures He finds that 
a hard glazed porcelain lube does very well to protect the wire, 
at least up to icmperaturcs of 1200" C A-silica tune would be 
beticr, but that the author has not hutcccdcd nr obtaining He 
pointed oul, however, that good porcelain is not so fragile as it 
is generally thought to he He has only broken one tube, and 
lhat with a hammer He hopes, howeur, ultimately to be ahle 
to produce a satisfactory silica lube 1 he remainder of Lhe 
paper was laken up with a description of the indicating 
apparatus, but herr, again, we must refer our readers to the 
original paper 

Mr Thwaites’s paper is of far too formidable proportions for 
us to deal with in anything like detail in this notice He 
describes calorimeter-, pyrometers, &c , and their uses A good 
deal of the matter pm forward is not altogether new 

Mr Wingham’s paper on Lhe slide rule is of value to those 
interested in the practical working of blast furnaces 

Mr Wallen's gas furnace valve has been designed to give an 
absolutely air tight closing, an effect which is obtained by a 
water seal. Illustrations were given by means of wall diagrams 

The meeting was brought to n cluse with the usual votes 
of thanks 

The auium t meeting will be held In I tvcrpool, but the date 
is not yet fixed 


THE YEARLY ADMISSIONS TO ’1 HE ROYAL 
SO C/E TV 1 


THE discussion* that arose in connection vuih the revision of 
the Statutes of Lhe Royal Suciely during the years 1890 
and 1891, led me to endeavour to obtain definite data on which 
to found a trustworthy opinion as to the effect of the existing 
limitation of the number of y early admissions on the eventual 
total strength of the Society, and the probable result of in¬ 
creasing the number beyond fifteen, the present limit 

The facts bearing on this subject, so far as I have been able 
lo collect them from the records of the Society, are embodied In 
the tables annexed to this communication, for the proper appre¬ 
ciation of the significance of the figures in which a few preliminary 
explanations are necessary 

The anniversary of the Society being fixed for November 30 
in each year, the customary record of the number of Fellows for 
any year refers to the number on that date I have throughout 
regarded the date to which this number applies as being 
January I of the following year 

The annual election of Ordinary Fellows usually takes place tn 
the first or second week iff June in each year I have considered 
the date to be January 1 of the same year. 

The lapses, whether from death or other causes, have been 
treated as having occurred at the end of the calendar year in 
which they take place 

These assumptions have been made to simplify the various 

* “On ihe Probable Effect of tho Limitation of the Number of Ordinary 
Follows elected into lhe Royal Society to Fifteen in each Year on the 
eventual Total Number of Fallow*. * By Liaut General R Su-aehey, K E , 
F R S Read ai the Royal Society on May ia, 189a This paper was 
accompan ed by fbunabJu, presenting su nmanu of the author's results 

NO I 179, VOL 46] 


computations lhat tbe investigation required (which have been 
sufficiently troublesome as it is), and owing to Lhe considerable 
period dealt with, forty three years, the results will not, L 
believe, be <-<.nsihly afTected thereby 

Unless il it. otherwise specifically stated, the numbers refer ex¬ 
clusively lo the Ordinary IeU<rws l elected at Lhe regular annual 
meeting*! fixed for the purpose 

So far as I have been able lo ascertain (for the earlier records 
in many particulars are defective), the number of Ordinary 
Fellows elected since 1848 has been 15 in each year, except on 
four occasion , in two years the number having been 14, and 
in two years 16 the average, therefore, is 15 yearly 

Huiing the pcri(*d since 1848, the number ol Royal and 
Honorary Fellows has been about 5, and the Foreign Members 
about 50 , these are included in the total number of Fellows 
shown in the annual reports of lhe Council, but will not be 
further considered in what follows 1 

1 he rules under which certain privileged classes have been 
admitted a.-, Fellows, in addition lo the Ordinary Fellows, have 
varied somewhat, since 1848, but at present, apart from the per¬ 
sons eligible for the classes ot Fellows above excluded, the only 
persons so privileged are Privy Councillors The total number 
of PnmU*ai Fellows elected since 1848 seems to have been 75, 
which for 43 years gives an average of I 75 per annum 

1 able I contains a summary of the available data relating to 
the total number of Fellows since 1848 

The total number, excluding Royal, Honorary, and Foreign 
Fellows, at the commencement of 1848 was 768 I am notable 
to say how many of these were Fellows elected in the ordinary 
way, and how many were privileged, but this has no importance 
for my present object F rom i860 onwards tbe distinction be¬ 
tween the three classes, those elected before 1848, Privileged 
Fellow*, and Ordinary Fellows, is exhibited. 

At the end of 1890, the total number of Fellows, excluding 
the Royal, Honorary, and Foreign Clashes, was 463 , of whom 
26 were Fellows elected before 1848, 36 were Privileged Fellow* 
elected since 184b , and 401 Ordinary Fellows elected since 
1848 

Hence it appears that Lhe reduction of number of Fellows, of 
Lhe three clashes last referi cd to, has been 305, and as the num¬ 
ber of admissions of the Privileged class has not been very 
materially affected by the changes id the rules relating to them, 
it follows thal virtually the whole of this large reduction is a 
consequence of the restriction, to 15, of the number of Ordinary 
Fellows elected yearly 

As the ages of the 768 Fellows who constituted the bulk of 
the Society in 1B48 are not known, and as the conditions of 
election before that year differed materially from what they have 
been since, no very useful conclusions can be dtawn from lhe 
rate of their diminution since 1848 

Assuming, however, lhat the number of Privileged Fellows 
in 1848 was, as is probable, about 50, there would remain 718 
Ordinary Fellows, of whom in 43 years 692 lapsed, or at an 
average yearly rate of 2 24 per cent , lhat ia rather more than 
16 a year This rale, as 1 shall show subsequently, does not 
differ greatly from that which has prevailed amoDg the Ordinary* 
Fellows elected since 1848, and it may therefore be presumed 
that the average age of the Fellows in that year did not differ 
greatly from the average age since 

Table II gives, as far as available data admit, the ages at 
the time of election of all Fellows elected since 1S48, and 
shows tbe number of years they severally survived, the average 
age at election, the number and average age of those who were 
alive id 1891, and the greatest and least ages of Fellows elected 
in each year 

From this table it will be seen that ihere has been a gradual 
small increase in the age at election , the average for the first 
10 years having been 42 2 , for the second 10 years, 43 o; for 
Lhe third 10 years, 44 8 , and for the last 13 years, 45 2 

The accuracy of these conclusions may be somewhat afTected 
by the greater number of unknown ages in the earlier yean, the 
age when unknown having been taken at the average of the 
group of yean in which the election look place 

The least age at which any Fellow hai been elected is 24, 
one such case being recorded The average minimum at any 
election is slightly under 30, and the average mummm U 
rather over 63,, one election at an age of 87 is recorded, and, 
several above 7a 

The oldest survivor of the Fellows elected since 1848, who 
alone are dealt with in this (able, was 86 yean of age in 1891. 
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j, The average age at election was 43 9, ami Lhe avdrage nge of 
all the Fellows in 1891 was 58 4 

Table IH records the numbers of Ordinary Fcrlluws elected 
in each yeAf, and remaining alive in each year afier rdeUion, 
until 1891 

From this it will he seen that during the last ten years the 
numbers have increased by 46 , in the previous Len years 1 he 
increase was 68, or 22 more , and in the ten year-* Mill earlirr 
the increase was 111, or 43 more than lhe Inst IT the decrease 
of grnwih for Lhe ten years after 1890 laki s place in a similar 
ratio to that which Look place between 1870 So and 1880-9), 
we might aniicipate an incranse of only 11 up 10 1900, nr 
probably a smaller number 

In order to obtain a satisfactory comparison between the Iivls 
5 r the Fellows, and those of the general population as shown in 
the accepted life tables, I have calculated, from the known ages 
of the Fellows at e’ection, and the known dales nf ihe deaths 
that have occurred among them, the average nge of the Fellows 
remaining alive in each year From these ages I have computed, 
from Dr Farr's tables, the probable number of Frl’ows that 
would survive from year to year, assuming the initial number to 
be 15 

From Table III , above referred to, has been ascertained the 
number of Fellows surviving in each successive year after election, 
and thence has been obtained the average number suivmng 
from an initial number 15 

The results of these computations will be found m 1 able IV 
The second column in this table sh iws the number of lives 
dealt with for each year after election Tin. first entry, 645, is 
the total number of Fellows elected in Lhe whole 43 >ear*, Die 
next column to the right gives their aggregate ages, and the 
next their average age, 44 0, in lheir fiiM year Following the 
same line to the light, we find the average number of bellows 
elected, and in their first year 

Passing to the second line of the table, 619, immediately below 
645, is the total number of Fellows remaining in thur second 
year from the elections of 42 years, this is succeeded, in the 
columns to the right, by their aggregate ages in Lheir second 
year and their average age, and the average number in lheir 
second year, out oT 15, the average number elected 

The third line gives the same data for the ihirtl year of 
Fellowship, and so on throughout, the last line but one showing 
that in their 42nd year there remained 6 Fellows from the 
elections of 2 years, with an aggregate age of 444 years, and an 
average age of 74 o, the average number surviving in lheir 42nd 
year, out of the 15 elected, being 3 

The sixth column of the table gives the successive sums 
oT the numben k ln the fifth column, and therefore imhcaies 
the aggregate number of Fellows that will, on the average, be 
surviving in each successive year of Fellowship, the number 
elected in each year being always supi>oscd to be 15 

It will be seen that the total for the 43rd year is 397 o, 
whereas the actual number surviving, shown in column XI , 
4* 1 This difference is of course due to the number 397 re¬ 
presenting what the result would he if the average rales of 
election and decrease prevailed, instead of the actual mtea for 
the separate years , and it is probably sufficiently accounted for 
by the fact, already pointed out, of the gradually increasing age 
at election in the later years, which will lead to the lives in the 
earlier years of the senes bein' somewhat better than the 
average Column XI shows the actual results for successive 
vears corresponding to the average results given in column VI 
The differences will be seen to be Bomewhat irregular, but 
nowhere to be of importance 

Column VII gives the aggregate ages of the numbers surviv¬ 
ing in successive years, as shown in column V , and from it is 
deduced the average age of the whole number of FellowB shown 
in column VI , 397, which li seen to be 57 7 years, a result 
differing slightly from that ohLalned from the actual ages of the 
Fellows surviving in 1891, which was shown to be 58 4, The 
came 0 f this difference nos already been Indict ted 

Columns VIII and IX supply the results that would be 
obtained by applying to an initial number of 15, the rates of 
mortality in Dr Farr's tables, for the ages la successive years 
given in column IV, Column X contains the rattc^ of column 
VI* to column IX , and indicates that throughout the whole 
period of 43 years the actual results are somewhat better than 
the tabular results, or that the lives of the Feljows are better 
than the ordinary lives, and that this advantage leads in the 
43^ year to the actual number of rorvlvori*being rather more 
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than 5 per cent m excels of thaL which would be gi\en by ihc 
life tables, or oT about 20 on a total of 400 

An examination of this table will show that, with the ext-ep 
Lion of lhe IrsI sk or eight ye-ir-, in nhich lhe number of Jives 
dealt with at last becomes\ery small, the figures indicate a very 
rtgular and LunMsient |_rogiession, and 11 will prat Lically be 
quite safe to assume that the series in column VI may he ix- 
lenrler] un lhe bn^js of the ordinary life lables, subject In the 
adduion ol 5 per lent on the total amounts obtained from thrhe 

Iasi 

I Knee L uill be found that in to yrars afler 1S91 ihe nggre 
gilo number of Fallows is not at all likely In be increased by 
more rhnn 15 that tlice hnal icsiill u ay be ns Utile as 410, but is 
not likely to be more ill 111 420, or at ihc oulvdL 425 

In an easlier part of this paper, I mentioned that ihe mle of 
dLcrense of the Ordinary Fellows elected befoie 1848 did not 
appear to difler materially from that whidi has prevailed subse- 
quenl ly 

Inking the number of Ordinary Fellows elected before 1848, 
and then alive, at 718, it will be found that in 12 )ears (i860) 
the number was reduced to 422, which is about 60 per cent of 
Lhe original number , after 24 years (1872) the number fell to 
206, whiLh Is about 30 per cent of 1 he onginal, and id 36 
years (1884) theia remained only 65, which is about 9 per cent 
of Ihc lirst number 

Assuming that the avenge age of the 718 Fellows elected 
befoie 1H48, and then alive, wa not materially diffeient from 
(,58) the average age of (lie Fellow*, elected aftir 1848 and alive 
in 1891, when it has probably become nearly stationary, it may 
be inferred that Lhe lapses among a body t>f Fellows of that age 
will correspond to the lapses among the Fellows abve in 1848 
Now, fiom table IV it will be seen that of the Fellows elected 
after 1848, the average age in their 17th year m as 58 3 years 
wIiilIi is almost exaclly ihc average age of the whole body 
Further, n is shown that of the supposed original 15 there 
remained 10 9 in the 17Lh year nf the age above mentioned, 58 3 
This number was reduced in 12 years to 6 7, which is nearly 60 
per cent of the number in ihe 17th year, ami again falls after 12 
years more to 3 7, which is not very different from 30 pei cent 
of the starting number, and after 12 years more ihe number will 
be seen lu Ik. likely to be less than 1 o, which again will not 
differ materially from 9 per cent of the original 10 9 These 
propirhons, itwilljiave been observed, are those above shown 
to hold in the case of the Fellows cleded before 1S48 

On lhe whole, it seems to be established [hat the present 
restriction to IS of lhe number oT Ordinary Fellows elected 
in any year will lead to an eventual maximum number not 
exceeding 420 , and that the ultimate increase of the total 
strength of lhe Society, for each additional Fellow elected in 
excess of 15 may be taken at 28, so that an increase to 18 
of the annual number of Ordinary Fallows elected would lead to 
an ultimate total of 500 such Fellows 


THE ERUPTIONS OF VULCANO 
{AbGU^i 3, 1888, TO MARCH 22, 1890) 1 

''HFRE are some 180 (nominally 212) pages and M plaies 
Of these latter 4 are reproductions of Silvestn’s beautiful 
whole plate photographs [one of Vulcano at rest (*ilh Vulcan- 
ello), and the other tlirec instantaneous views of the volcano in 
eruption] A fifth reproduce*, half-size, two of Dr Juhnslon- 
Lavis’a instantaneous views of erupliuni taken from the crater's 
edge 1 Two other pUtei give 14 excellent photographs of 
the "bombs," and of the rest two ire sketches of btroinboll 
crater, one petrographical, and the last Lhe map of Vulcano 
(1/50,000) 

1 1 Erunone dell' Isola di Vulcano, incominaaLa il 3 agoslo, iflBB, e ter¬ 
minate it 3i MuiOj 1B90 ReUzione identifies della Lommu 9 inne mean cat a 
degli itudl dal R GovoroO, ' Annckh del? Officio Ccntralc di Mticvrotafica. e 
(jfodtmamtLA) Parle 4, vol a , ■MB(Rome, 1B91V. 

The Commission was originally aj follows —President. Prof O Silveftiri 
(Catania) PtoC G Mercallif Milan), Prof Grabloviti (SeisniolojrlcaJ Obser- 
valory, Ischia), and as engineer, V Cl eric l (Meuina), with A Conn, Prof 
Poole aod A Silveitrl, u ajilifantn. 

As u known, ProT Silvmri died be fora the publication of ih* Report, but 
not till some months after the end of lhe eniptions, do which be had elae- 
where published vmnoui papers The Comrauaiun must thin have had full 
Lime Lo profit by hn experience both In lhe field and afterward*, and hie mm 
appears ts author or lolm author of a number of sections. After Silvesm's 
death Prof MercaMt, ihe largest contributor lo this Report, took hu place, 
and brought lhe work tn Lm completion. ^ 

“ For others bv Dr Lavi* ana blheetri, hc ' 1 South Italian Volcanoes.’ 1 
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A table of contents may be found at the end 

Appended to the various sections are the names «f the authors 
responsible The 180 pages of text necessarily vary in character 
Thus, 50 pages are devoted to an almost daily record of the state 
of Lhe volcano during the twenty months or the eruption For 
not a few days we have a record of the times and degree of 
violence of all the explosions which (February 12 and 14, 18S9) 
might number more than 100 between 10 a m and 6pm On 
the other hand, we find between pp 207 and 210, a >hnmk of 
the chief facts observed, and the conclusions to which they 
point. 

There are 20 pages (9-29) on the topography and geology of 
the island ofVulcano Details are given as to the rocks collected 
at various localities, and the conclusion (expressed with some re¬ 
serve) as to the history of the island, is very similar to Lhe view 
stated (Proc Geol Assoc , vol xi pp 395-96, 1S90) by Dr 
Johnslon-Lavis 

The author (Mercalli) only recognizes one crater (with 
lavas of andesitic and basaltic type) in the “ l iano " district. 
Which forms the southern half of lhe island lhe Serro di 
Capo and Monte Lentia represent the western part of a second 
old (north-west) crater of more 11 acid M type, which may have 
had its centre almost coincident with that of the piesent active 
cone, and which, judging by the weathering 6 f the rocks, may 
he older than the Piano crater f he author notices that the 
straight north and south line, drawn from Vulcanello through 
lhe hot springs by lhe “ Faragliom " and the two overlapping 
“Forgia Vecckta " s (on the north flank of Vulcano) to the 
present crater (or 11 Fossa tit Vulcano"), if continued, strikes 
Monte Saraceno (a lateral cone on the north-west edge of the 
Piano crater) It is then pointed out that, assuming Monte 
Saraceno to he situated over a continuation of Lhe crack which 
most probably runs from Vulcano to Vulcanello, and assuming 
lhe present eruptive centre to coincide with that of Lhe old 
norLh west. crater, that then the present “ Fossa di Vulcano” 19 
situated on the point uf meeting of two cracks, viz. a north to 
south one from Vulcancllo to Monte Saraceno, and a no th- 
Wcst to south east one joining the more ancient craters The 
present crater would then be situated over a weak point 
Whether or no Monte Saraceno be situated over a crack ex¬ 
tending south from Vulcano rather than over some other, there 
19 nothing at any rate in the above against the view expressed 
in Prof Judd's 41 Volcanoes" (see Fig 8 l), according to which 
there is one main crack beneath the island of Vulcano, the crack 
from Vulcano to Vulcanello being but a continuation of that on 
which the more ancient craters lie As to the number of craters 
more ancient than the main modern cone, it will be 9een that 
the Report takes a view intermediate between that of Scrope 
[ ff Volcanos/ 1 2nd edit, p 192, Fig 47] and that of Judd 
[“Volcanoes, 1 p 196, and Figa 77 and 85] 

The twenty pages (30-50) devoted to the records oT previou9 
eruptions ire naturally full of interest A number of quotations 
from older writers are given 1 he conclusion is that the erup¬ 
tions of Vulcano in the historic period have been on the whole 
very similar 

As interesting dates may be noticed —475 B c , Vulcano in 
activity (Thucydides), 183 b l , Vulcanello formed , about 
1550 A D , strait between Vulcanello and Vulcano filled up 
by eruption of the latter , 1727, Forgia Vecchla (on north slope 
of Vulcano) In eruption (IVOrville), 1771, “Pietre Cotte " 
obsidian stream (on north flank of Vulcano) poured out, 1878, 
Fumaroles still visible on Vulcanello 1 

From p 53 to p 174 is devoted to (1) detailed record of the 
eruptions, u to which a valuable r&umJ is given, pp 112-14 , 

(2) se is mo logical and various other physical observations , and 

(3) the description of the erupted products 

The following epitome is based on that given by Silvestn, 
pp 207-208 — 

(a) The recent activity of Vulcano lasted 20 months, viz. 
August 3,1888, to March, 22, 1890 (with final explosions, May 17), 
the most violent explowons (p 113) occurring on August 4, 1888, 
December 26, 1889, and March 15, 1890 There had pre¬ 
viously been a period of repose (1832-72), followed by minor 
premonitory eruptions in 1873-7-8-9 and 1886 

(If) Just as we have the 11 Flint an "or 41 Vesuvtan ” eruptions 
of Vesuvius accompanied by violent outbursts of 11 ashes and 
wilting out of lava, and the incessant, milder ‘ Strombohan " 

1 Pr Lav is found (hate practically extinct in 1B87 (ase Natush, vq] 
xxxvill p. ■]). 
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type of eruption, so wc may distinguish a 11 Vulcantan 11 typ'* 
(pp 58-59) Characteristic of this are— 

(1 ) Intermittent explosions with discharge of bombs, ash, 
dust, and vapours Each of thc^e explosions rescmhles 
the first outhurHt of 11 Phnian M (" Vesuvian ”) erup 
lions (p 112) 

(n ) The absence of lava streams 

(in ) The absence of noteworthy earthquake shocks 

(t) Tlie more violent of the explosions burst out suddenly, 
discharging clouds of vapour, with dust lajulb, and more or 
fewer bombs and fragments of ccompact lava, and such an 
explosion was then followed at short intervals by feebler ones, 
which merely discharged the smaller materials, or vapours 
only 1 

(d) The mare violent explosions were generally separated by 
longish intervals, either of alrtolute repose, or with insignificant 
explosions , and, on the other hand, when eiuptions took place 
every few minutes, they were generally feeble 

( e ) (p 113, 70) Observations of atmospheric pressure extend¬ 
ing over a day, or short period of time, show no relation to the 
frequency or degree of violence of the explosions But viewing 
the 20 months of the eruption as a whole, it u found that 
Vulcano enjoyed comparative repose during periods of high 
atmospheric pressure, or of small change, and was moat active 
during periods of change from fair to stormy weather, with 
marked fall of barometer 

(/) Though during the 20 months of the eruption there were 
altogether a good many earthquakes recorded either by lhe 
seismoscope, or by some of the inhabitants (pp 134-37)1 still 
these were but slight, and, us stated, formed no feature of the 
eruption, being very raic compared with the explosions 

It was found (pp 125-28) that for making observations of the 
shocks or tremors accompanying theexplosive eruptions,even clo^? 
to the foot of Vulcano, seismoscopts were as a rule not sensitive 
enough. On the other hand, owing to the frequency of the 
explosions, a tromometer was never quiet The simplest method 
is often the best, and recourse was had to pools of mercury (at 
once sensitive and stable) With the aid of a reflector it was 
then easy to keep an eye at once on the reflection of some object 
in the mercury, and on the lip of the crater, and so observe the 
time relation between the tremors and the explosive outbursts. 

Observations made near the base ofVulcano showed that each 
eruption was preceded by a short tremor (apparently the result 
of a deep seated explosion), followed after a short interval of 
calm, of from a few seconds to three-quart era of a minute, by 
another, the result, apparently, of the superficial explosion thai 
made a vent for the vaporous and solid ejecta The interval 
was shorter in the case of the more violent explosions 

(g) In the hrst three days of the eruption (pp. 54 and 152- 
58), August 3-5, 1888, the ejecta consisted mainly of a variety 
of old materials blocking the neck of the volcano These, much 
of which was more or less altered by solfatanc action, were dis 
charged in pieces of all sizes from fine dust to large masses 1 

( 4 ) After on interval of thirteen days, lhe second main penod 
of the eruption set in The older materials Boon became almost 
entirely replaced by newly elaborated matter in the form of 
dust, lapilli, lighter or heavier “ bread crust" bombs, 2 and masses 
of compacter lava.* These, as opposed to the matter discharged 
during the first three days, were all, except for inclusions of 
older rocks, of essentially similar mmeralogical and chemical 
constitution (of andesitic type (p 165), with 62-67 per 
cent of silica, the percentage of which might be greater 
in the centre than in the crust of the same bomb) The larger 
masses on leaving the crater had a high Initial temperature, 
and were plastic, taking rounded, elongated, or flattened forms, 
and on reaching the ground melted various metallic wires— 
silver (1000° C ), and copper (perhaps i2oo J , but, as we are 
cautioned, the copper mignt oxidize and then fuse lower) 
from the precedmg, Silvestn draws the following con 
elusions — 

(Excluding the ejecta of the first three days) The high 
temperature and plasticity, with the presence of inclusions of 
older rocks, and the uniform composition of the ejecta, point 
to their bejng derived from a molten magma uf recent elabo- 

1 The Report described these ad not to hot ai the later ejecta However, 
from Mr ^u-Iud'i graphic account (Times, September 13, iBBB, and Brit 
Assoc Report, iBS0, p 66s) U would utem that, at the fint outburst, some 
of lhe ejecta fell red-not, so as to set hedges fltc , on lire. 
u Dr Lavis, Id NatI an, voL mix. p 1 to- 
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rulion. Of this, all things considered, there was probably a 
jyast reservoir at a depth probably far below the bottom of iht. 
adjacent sea (which is 670 metres on the east, and 500 metres 
on the west) At intervals the sLeam inclu led in this moltui 
lava would acquire sufficient force to bur^t forth, producing 
the premonitory tremor (see (/) above, and pp 125-28), and 
though it is not very clearly stated, I gather that the interval 
of calm between the first and second tremors is considered in 
have been occupied by the escape of such steam into the space 
between the surface of the deep seated lava and ihe crater 
floor, till it acquired sufficient pressure to force nil exit through 
the mouth of the crater (which became plugged by the fall of 
ejecta after each eruption) then the visible explosion would 
lake place, accompanied by the second tremor 
Ihe “ bread crust " bombs (with pumiceou* interior and 
cracked subvitreous crust) are said to commonly contain inclu¬ 
sions of older rock, and it is suggested (pp 163 and 209) that 
the frothing up of the interior is uc part due to these, for, says 
he, fragments of rock falling into a superhydrated molten lava 
may not improbably act as centres of ebullition, just as solids 
(in proportion to their extent of surface) cause rapid disengage 
ment of gu when dropped into ‘'soda’'—or other aerated — 
waters 

The compact fragments and masses sometimes ejected 
(pp 120, 160, and 209), notably in the last eruption, might be 
explained os pieces of the shells of domelike bubbles which 
had partly consolidated below the volcano, or as derived from 
less hydraLcd parts of the magma. 

If there was this huge lake of lava and so much aLeam, why 
did not the lava appear at the surface 7 bilvcstn points ouL 
Lhat the rise of the lava will depend on the proportion of the 
compressed steam to the mass of the lava that contain*. it, and 
on the resistance offered to Us escape If the exit of the 
steam is blocked by lava, we may have all the phenomena of a 
J'Plinian” ( fl Vesuvian 1 ) eruption On the other hand, in 
18B8 Etna had eruptions of vapours only, anil we get all stages 
between these two In the ca*e of a large space partly filled 
with lava at a great depth below the surface, the conditions 
might well be such that the steam would escape long before the 
lava overflowed 

Among other points dealt with in the Rei>ort may be noticed 
—Pp I43-45, Lhe breaking three times during this eruptive 
period of the submarine cable between Lipari and Milazzo 
in Sicily The first and third breaks were near the same spot, 
and near a place where the sea was seen to “ boil," with pumice 
rising to the surface 

On p 147 observations arc recorded which support the view 
that the electric discharges accompanying eruptions depend 
principally on the friction of much dust and hne ejecta Violent 
explosions discharging large masses, if unaccompanied by such 
finer matter, might be without the electric phenomena (p 146) 
There are ten pages on the state of Stmmboli during the 
eruption of Vulcano, from which there appears to have been no 
relation between the two Nor do the M secondary phenomena " 
^ihe hot spnnga and fumaroles) in these islands appear to have 
been markedly affected Some of the fumaroles increased and 
tome decreased in vigour, and some showed no change 

Frotn what has been said as to the slight seismic effects, we 
are prepared to hear that no change in the level of the land was 
produced In this connection there is q cliapter on the tides, 
which have an amplitude at Lipan of about 30 cm 

On p iao are given four sections, in three, of the crater of 
Vulcano before, during, and after the eruption, from which it is 
seen that the crater has been much filled up 

On November 18, 1891, the writer found the crater still in 
the quiet solfatara condition, so that one could descend into it 
The nigher slopes were covered with while, and the lower, where 
the fumaroles were more marked, with yellow and red crystalline 
deposits A little water lay at the b >tlom The deepest part 
was a funnel-like depression, a little to the north of the middle, 
somewhat as shown in Mercalh’s figure for April 1890 This 
marked the last eruptive vent 

In conclusion, then, the Report contains a great mass of facts, 
and in addition generalization and theory, which, as often 
based on long experience, are also welcome , anil the Com¬ 
mission is to be congratulated 

G W, Butler 


SOCIETIES AND AC A HE 1 TIES 

London 

Anthropological Institute, May 10 — Dr Edward U 
T>lor, h R S , President, in Lhe chair — lhe election of the 
Puke nT Devonshire and Dr II Colley March was announced, — 

Mrs Bishop (Mds Isabella Bird) read a papei on the Ainos of 
Japan, amongst whom she had *>pent: some Lime in a village 
near Volcano Bay It is doubtful whether the Amos were the 
aboriginal inhabitants of lapan , ihcy say themselves that they 
Lonqucred and exterminated an earliUt race who dwelt in caves 
1 he men are strongly built and muscular, md Lheir stature vanes 
from about 5 feet 4 inches to 5 feet 6 inches 1 Iil extreme hairiness 
ascribed to the Ainos applies only to the mountain tribes, and 
to ihe men only amongst them the women, and the men of Lhe 
coast tnbe^o, not being more hairy Limn many people of other 
races The houses are rectangular and built of wood , they are 
all constructed on the same plan, and have a 1 irge window at 
the ea^l end opposite the door, and two smaller ones in the 
south side, below which is the shelf on which the hoys of the 
family sleep , the girls occupy a similar shelf on the north aide 
of the room, and during the night the sleeping places are 
screened off by mats The women are remarkable for their 
modesty, and the men are exceedingly gentle, ohligmg, and hos¬ 
pitable They are a religious people, and offer copious libations 
of 11 saki ” on ill? slightest provocation The race is dying out, 
and will no doubt be quite extinct in the course of a few 
generations 

Pari^ 

Academy of Sciences, May 24 — M d'Abbadie in the 
chair—Meals of combustion and formation of alcohol and of 
formic and acetic acids, by MM Ilerthelot and Malignon 

Cal 

! liquid -I- 69 9 
gas + 59 8 

solution 4 - 72 4 

Heat of combustion of liquid alcohol at constant pressure 
= 3 2 4 5 caI 

Lai 

( solid +1013 

(_ (diamond) + H a + O a = CH a Oj < liquid + 100 S 

( gas at 200° + 90 o 

Heat of combustion of liquid formic acid at constant pressure 
= 62 5 cal 

• Cxi 

i solid + 119 7 

t (diamond) + II 4 + O a = C J H i O J j liquid + 117 2 

( gas at 250'’ + 107 1 

Heat of combustion of liquid acetic acid at Lonstgnt pressure 
209 4 cal —Some facts in the chemical history of nickel, by 
M P Schutzenberger —Degradation products of the tissues, 
particularly of the muscles, separated from the living being 
analytical methods, by MM Arinand Gautier and L Landi — 
On Lhe B ramus, a new type of fun^il rodent from the Quaternary 
phosphorites of Berberah, by M A Pomel —On the flexure of 
Gambey's mural circle, by M Pcngaud —On Ihe appearance of 
Saturn's ring at ihe present time, by M G Higourdan On 
May 21 M Bigourdan made some observations of Saturn's ring, 
with special reference to its thickness He noted several uneven 
portions at different points, thus confirming the observations of 

f irevious workers.—On integrals in dynamics, by M P Pain 
eve —On equations in dynamics, by M R Liouville — 
Approximate equation Lo the trajectory of a projectile in air 
when the resistance is supposed to be proportional lo the fourth 
power of the velocity, by M de Sparre —Experimental re 
searches on the matirul de la balellene, by M F. B de Mas — 
On the characteristic equation of various vapours, by M Ch 
Antoine —The Lwo phases of the persistence of luminous im¬ 
pressions, by M Aug Charpentier —Plastic sulphur formed 
from sulphur vapour, by M Jules Gal —Some basic nitrates, by 
MM G Rousseau and G Tite —On the preparation and pro¬ 
perties of anemc cyanide, by M E Guenez.—Occurrence of 
fluorine in modem and fossil bones by M Ad Carnot — 
Apocinchonine and diApocinchonine, by MM E Jungflelsch 
and E L^ger —Monosodium pyrocatechol, by M de Forcrand 
—Substitution reactions in carbon or nitrogen nuclei applica 
tion to explosive compounds, byM C Malignon —Ondibromo- 
malonic acid, by M G Massol The heats of neutralization 
by each successive KOH are about 10 cal. superior to those of 
malomc acid. The general conclusion is drawn that the sub- 
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dilution oT M by a haloid increases the thermal value of the acid 
function —\lcohols superior to vinyl alcohol, by M C Bardy 
— Action of esters of unsnturAted acids on ethyl sodium cyan- 
acetate, by M P Th Muller —On a tetramethyl rueta-dUundo- 
ben/idine, by M Charles Lauth —On the embryology of a 
Proneomema, by M G Pruvot —Researches on the general 
cavity and excretory apparatus of Cirrhipede*, by M Kcehler — 
Anatomical study of the secondary wood of certain apetalons, 
hy M C Houlbert —On the relations of ihi. Trias in the south¬ 
east Pans basin, by M A dr Grossmure —Vmiaiions in the 
mean temperature of Lhe air in the region of Paris, by M L 
Renou —On a natural ice cave at Creu* Pcrci (Gold Coast), by 
M li A Martel 

JlF KI IN 

Meteorological Society, May 3 —Prof von Bezold, Pre 
aident, in the chair —Dr Schwalhe gave an account bf observa¬ 
tions on the extent and spread of anomalies of temperature in 
Germany hased on synoptic weather charts He showed that 
the wealhrr types introduced by reisserenc de Hort hold good 
for Germany, especially in winter, and that, as a result of ihc 
varying diMiibulion of hnromtlne pressure, they are the cause 
oT very marked differences of temperature between the norLh 
and south, (lie en*t and west These types are frequently 
observed in summer, nlihoujjh both then and in lhe spring 
certain very marked distributions of pressure exlM —Truf Sparer 
•‘Puke on the recent magnetic storm of April 25, lor which, as 
abo for ihc grtnt storms of Fel ruary 13 and 14, be had been 
unalde to discover any corresponding phenomena in the sun 
upots at the same dates 


DIARY OF SOCIETIES 

London 

THURSDA y. Jlnf * 

Royal Sociktv, ri a Election of F ^ 1 owi — At 4 n — On the Method 
of Fsaminution of Fhoiugrapluc idjetUvri m the Kew Ob'-rrvaiory 
M»|nr Darwin —Supplementary Kcpurt mi p vp In mu uni uf F rect I rer< 
couiaininy Animal Rtmmni 111 lhe t ual F ui maimn nf Nnvj. Scona Sir J 
W Dawion, F H S — lhe IlippjCRiiipu* Ur A Hill — On 1 Nl# Form 
of Air Leyden, with Application In lhe Me^suitmcnl ol Small Flectro 
Malic t apru ities Intel krlvm P It S -On ( tri-iin Icrnry Alloy 1 ' 
Pnrl VI Alloy* containing Aluininuim, togcilur with l^ad (or Bi*'milh) 
and Tin (nr Silver) Ur Wright, F K S - I he Condition* nf die Forma 
non'ind Uecomprijiin u uf Nnroui A< id V H V^| c y—f>n llir l heory 
nf F lecirtHlynniiuca an affrrted h> ihc Nuturp nf the Mcchamcnl Stresses 
in F*ciud DirlociricH Dr J I armor—On Lurmii Curves Major 
Hippialey 

LinneaN Society at B —On llie Disappearance of Drsrn Hams in 
Fgypi E A Floyer ■'On InucLt Colour* F H Perry Lostc — Lanieru 
Derm nitration 

Chemical Society m 8 —FLhylano n rrivativni of Dia/11 Amldo Com 
pound* R Meliloln, F R S , and F W M real held 

Huyal Institution, at 3 — Fau*t R G Mnuliou 

FRIDAY , Jumk 3 

Geologists 1 Association, at B 

Royal Institution, at 9 — Metallic Carbonyls Ludwig Mund, F R S 

SATURDAY June 4 

Royal Institution, ac 3 -S ima Modern Diirovenes in Agricultural and 
Faresi Botany , Prof if Manhall Ward, F R S 

TUESDAY, June 7 

Royal Institution, at 3 —Some Aspects of Greek Poetry Prof R 
C Jcbb, M P 

WEDNESDAY, Junk B 

Geological Society, at B —The 'J emery Microtek Formatiom of 
Trinidad R J Lech mere Guppy (Communicated by Dr H Wood 
word, F F S V—The Bagihci B da of Bagnhoi Heath (a Rejoinder) Rev 
A Irving — Notoa on lhe Getil gy of ihe Nile Valley Johnaoa Pasha and 
H D Richmond (Communicated by A. Norman Tate.) 

THURSDAY , June 9 

Mstshiatical Society, Et B —On the Reflection and Refraction of 
Light from a MagnetUed Transparent Medium A B Basset, PRS 

Royal Institution, et j.—Faiiai R G Moulton 

FRIDAY , Juki so 

Physical Society, ai 5 E-Sonir Points connected with (h« Elactromotlve 
Fom nT Secondary Baitene* Dr J H Gladstone and Mr Hihbert — 
Workshop BdIIImIc and other Shielded Galvanometers Prof W E 
Ayrton and Mr Mather 

Royal Aatnonoukal Society, at B 

Royal Institution, at 9,— Magnetic Properties of Liquid Oxygen 
ProC Dens, FIS 

SATURDAY , June m 

Ratal Botanic Society, ai 3 45 

Royal Institution, ai 3 — S, me Madam DucoYenes id Agricnhural and 
Forwit Botany Prof, H Marshall Ward, F R.S, 
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A PROFESSORIAL UNIVERSITY OF 
LONDON 

HE recent history of the London University question 
affords decisive proof that the new University, 
which is to be the outcome of the labours of the Royal 
Commission now sitting, must be much more than a 
merely exclusive or merely local institution Of the two 
main objects of a University in any English sense of the 
expression—the promotion of the higher education, and 
the advancement of learning—both must be equally sub¬ 
served , and neither will be attained if the new University 
be established on other than the broadest possible basis, 
or if its development be controlled and hindered by 
rivalries that could not but become of an ignoble cha¬ 
racter In the course of discussion it has been made 
abundantly clear that a duplication of Universities in 
London would be a misfortune of the first magnitude, divid¬ 
ing resources and diverting energies into channels that 
would lead to many undesirable results It is equally clear 
that a University, consisting of a federation of local 
educational institutions existing within Lhe same narrow 
area, would be wanting both m unity and force its govern¬ 
ment would tend to become a succession of compromises 
effected between the interests, almost wholly of a financial 
nature, of its constituent Colleges It may, then, be taken 
as a conclusion accepted by the great majority of those 
who have given special attention to the subject that there 
should be one University, and one only, in London, and 
that it should not be of a federal character To this posi¬ 
tion it is a simple corollary that the government of the 
proposed University should be vested mainly in a profes¬ 
sorial body Much the most important work of the 
University would be the enactment of curricula and 
syllabuses and the control of teaching and examination 
—work that can only be efficiently performed by 
those specially familiar with the subjects taught. 
With the Professors a proper number of Crown nominees 
should be associated to act as moderators and as repre¬ 
sentatives of general educational policy, as well as to 
guard the interests and assure the continued confidence 
of the public. With the mode of creation and with the 
functions of the usual Faculties, and with the details of 
examinational systems, we need not at present concern 
ourselves. In fact, the less the new University is fettered 
by any Charter or Act the better, and it would be a mis¬ 
fortune were the precedent followed of the complicated 
and minutely detailed Charter recently rejected by the 
Convocation of the London University On that occasion, 
it must be admitted, Convocation made good use of its 
veto, but its continued possession of such a power would, 
we think, be a source of disquiet and danger, without any 
corresponding advantage to Cbnvocation itself, or the 
University—especially a professorial University—or in¬ 
deed to the public A much more useful provision 
would be the grant of a power of appeaJ t to some such 
Committee of the Pnvy Council as that by whose 
aid the Scotch Universities are enabled to settle their 
differences 
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The possibility of any such University as we have in¬ 
dicated above ever coming into existence—and for a 
University of any other kind it is scarcely worth while to 
exert oneself—depends largely on the good will of the 
existing Colleges. They must follow the capital example 
set by Bedford College, and signify their willingness to 
be merged in and become part of a true London University 
with such reservations in resptsrt of particular portions of 
their collegiate work as may be necessary As far as 
the professorial staffs of these Colleges arc concerned, 
there can be little doubt but that they would hail such an 
event ^but it is possible that the governing bodies may 
take a different view And with regard to the Mediral 
Schools, the reservations touching their purely pro¬ 
fessional work, must, from the nature of the case, be 
extensive. 

Though, for the moment, the question of a new Univer¬ 
sity is chiefly interesting from the point of view of science 
and mediciqp, what for the sake of brevity maybe termed 
the arts aspect of the question must not be neglected 
There are very few science students who do not follow— 
and follow of necessity—special courses of instruction in 
fairly equipped laboratories , but the arts student is less 
constrained in his mode and course of study—he has, 
indeed, in London less opportunity of benefiting by ade¬ 
quate instruction in the subjects of his studies The 
stimulus to every form of education that the new Uni¬ 
versity may be expected to give will supply this de¬ 
ficiency , but meanwhile, and probably to a greater or 
less extent always, the case of the "private student* 
in arts will have to be considered We shall not 
enter upon it here Our object in mentioning the 
case of the arts student is rather to show that the 
interests of tl^p two great divisions of human knowledge 
are at one in the matter of the proposed University, It 
may be added that the 11 private student 11 difficulty, so 
far as it exists, should be left to be dealt with by the new 
University It is limited in character, though extensive 
in scope, and is very far indeed from being insurmount¬ 
able 

To resume. We are entirely in favour of a single 
non exclusive London University, mainly, or at least 
adequately, of a professorial character—which by no 
means necessarily involves the extreme teacher-examiner 
system—controlling both teaching and examination, and 
being or becoming, by absorption or otherwise, homo¬ 
geneous in interest, and in the highest degree authoritative 
in function All these features are entirely novel, they are 
not, we believe, possessed by any British University And 
herein lies the practical difficulty now to be confronted The 
present opportunity for creating such a University Is not 
likely to recur, at all events for some generations to come 
What is to be done to make the best of it ? The Royal 
Commission is fully aware of the greatness of the task 
committed to It, and has entered upon Us labours in no 
niggard, narrow, or unappreciative spirit But the Com¬ 
mission must be aided by educational opinion clearly 
thought out and firmly expressed. It must have the sup¬ 
port of the London University, of the great Colleges, of 
the Medical Schools, and of the professorial body In 
London, who should be aided by the sympathy of their 
brethren in the provinces—a sympathy, there is good 
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reason to believe, that will not be wanting 1 Such pro¬ 
fessorial opinion will include that of the staffs of the 
Colleges and Schools, and of those members at least of the 
.Senate and Convocation of the University of London 
who are or have been engaged in professorial work 
So powerful a body of opinion cannot but exert a great— 
indeed, a decisive—influence upon what maybe termed the 
lay elements of the governing bodies, whom we can only 
reach through their professorial colleagues 

It is difficult to see how the arguments of eminent 
specialists In support of the general arguments called forth 
by the occasion can be rejected, when once the novelty 
of their proposals has been got over Convocation, with 
an appeal to the Privy Council, will have a far more 
usable and useful power than is inherent in the bare 
obstructiveness or quasi-terrorism of the veto The 
Senate in Burlington Gardens will scarcely refuse to 
complete the University character of the great institution 
it governs, and perfect its educational machinery, by 
placing the responsible direction of the higher education 
of all its students, without exception or distinction, in 
the hands of the most eminent representatives of those 
who have made such education the business of their 
lives The Medical Schools will only give up the teach¬ 
ing they are least adapted to furnish, and in lieu of being 
scattered entitles, will become integral portions of a great 
whole The private arts student will retain every ad¬ 
vantage and privilege he possesses, and cannot but gam 
by working under syllabuses prepared by past masters in 
the art of teaching 

Perhaps the best procedure to be adopted by the 
Professoriate, with whom the initiation of any active 
propaganda must lie, will be to lay their views before 
the goverrfing bodies by deputation, and before the Com¬ 
mission by the individual testimony of sucb among them 
as may be invited to give evidence on the question 
Here a word of caution may not be out of place Details 
of a ministerial nature should be avoided as much as 
possible, for until the mam lines of any scheme are 
settled, it is difficult to say what details are possible 
or necessary It is still more important to shun any 
approach to doctnnairlsm, the besetting vice of pro- 
fessordom, and treat every principle as modifiable by 
the circumstances of history, national habit, and environ¬ 
ment 

On the financial aspect of the question we can say little 
The establishment of a new University will cost money, 
but no great sum will be needed to start with The Uni¬ 
versity will, of course, be independent, and the necessary 
expenses will be defrayed in part by an annual Govern¬ 
ment grant Among other sources of income, Lhe funds 
at the disposal of the County Council may perhaps be 
counted, and with a view to such assistance it might be 
found advisable that the University should have a com¬ 
mercial and technical, as well as a purely academical 
side 

But for the moment, what is of most importance is, we 
repeat, that the London Professoriate should organize 
itself, formulate its principles of action in the sense above 
indicated, and use its influence, publicly and privately, to 
procure their acceptance as far as circumstances may 
show to be possible # 
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Annals of the Royal Botanic Garden , Calcutta Vol III 
(1) The Species of Pedicularis of the Indian Empire and 
its Frontiers, by D Pram, M 11 , F R S E , Curator of 
the Herbarium (2) The Magnoliacex of British India, 
by G King, M B , LL D , F R S , C I E , Superin¬ 
tendent of the Garden (3) The Genus Gomphostemma, 
by D Prain (4) The Species of Mynstica of British. 
India, by G King 41.0, pp 350, tt 174 (Calcutta 
Printed at the Bengal Secretariat Press, 1891) 

T HE two previous volumes of this publication arc 
devoted entirely to the illustration and description 
of the arboreous element in the Indian Flora, and the 
letter press is solely the work of Dr King Volume I 
deals with the difficult genu3 Ficus y illustrated by 232 
plates , and the second volume treats of the almost 
equally difficult genus Quercus and the allied Castanopsis y 
as well as the genus Artocarpus t of which seventeen 
species are described and figured As may be seen from 
the list of papers given above, the work in the present 
volume is partly by Dr King, and partly by his Curator, 
Dr Pram , the former continuing his valuable labours on 
the trees of India, whilst Dr Pram has taken up two 
herbaceous genera A critical review of this ponderous 
volume would require more space than could be given to 
it in the pages of Nature, and a much deeper knowledge 
of the subjects than the writer possesses , but it is not a 
difficult task to give an idea of the nature and quality of 
the series of monographs it contains At the outset one 
is disposed to find faulL with the bulk and fourteen 
pounds weight of this book, because it is really fatiguing 
to handle, and smaller volumes are in ever) way moie 
desij-able Fortunately the present volume may be con¬ 
veniently bound in three nearly equal parts, as each 
monograph has its separate title-page and index Indeed, 
it might be preferable to bind each of the four mono¬ 
graphs separately 

The present volume, it will be perceived, is partly 
devoted to utilitarian botany, which will be welcome to the 
forestry department, as well as to botanists generally, and 
partly to botany of a kind that appeals more especially 
to the biologist Dr Pram's elaborate and painstaking 
monograph of the genus Pediculatis belongs to the latter 
category, and may be recommended for study to the 
young aspirant for honours in the same direction as a 
model of thoroughness, so far as external morphology 
goes To persons acquainted only with our two native 
species of Pediculans } the wide range of modification 
exhibited in the forms of the corolla is surprising, and re¬ 
minds one of Prof Huxley’s remark that the genus Gen 
tiana , as generally circumscribed, presents nearly as much 
variation in the shape of the corolla as all the genera of 
the Gentianace* combined This polymorphism is suffi¬ 
ciently illustrated In the comparatively recent monograph 
of the whole genus Pedicularis by the late Mr Maximo- 
wici He figures the flowers of all the species known to 
him, whilst Dr Pram figures the plants, or portions oi 
the plants, of 1 all the Indian species, as well as their 
flowers Great as is the variety, however, in the sire and 
shape of the corolla in Pedtcularis y it would be wrong to 



NA TURE 


] UNE 9, JS92] 

say that it 19 nearly as great as in the whole order of the 
Scrophulannez The two principal kinds of variation 
are the length and the relative diameter of the tubular 
portion, and Lhe shape of the lips, especially of Lhe upper 
one, of which there are many curious and even fantastic 
modifications Maximowicz’s monograph of the whole 
genus (which is dispersed all round the norLhern hemi¬ 
sphere, and perhaps extends just over the equator in Lhe 
Andes) includes about 350 species, and a few have been 
discovered in India and China since Pram’s monograph 
of the Indian species contains nearly double the number 
•described m the " Flora of British India” in 1884 The 
systematic part is preceded by an elaborate and masterly 
essay on the distribution and descent of the species, 
illustiated by diagrams and a map The latter might 
certainly, with a little extra work, have been made 
clearer Dr Pram divides the genus primarily into three 
groups—namely, Longirostres x Aduntcz, and Erostres — 
based on the modifications of the upper lip of the corolla , 
and the names are sufficiently descriptive to indicate their 
application Each of these groups contains both op¬ 
posite (or verticillate) and alternate leaved species, and 
is subdivided into a number of sections. So far as we 
have tried the keys to the sections and species we have 
found them work admirably, and the descriptions are 
evidently very carefully written , but twelve to eighteen 
.lines of description in the ablative absolute without a sLop 
or any variation in type is bewildering, and an innovation 
that is to be deprecated Dr Pram himself appears to 
have realized this, for in his account of Gomphostemnui 
his descriptions are shorter and punctuated, with the 
names of the various organs in italics 

Dr King J a monographs of the Magnoliaceae and the 
genus Mynstica are written entirely in English, perhaps 
with advantage, because Latin descriptions are not so 
easily understood as English by many person-, interested 
in trees Including the suborder Schizandres, the num¬ 
ber of Indian Magnoliaceje described and figured is 
forty-five, referred to eight genera, 

Passing on to his monograph of the species of Mynstica 
of British India, we find that he distinguishes sixty-eight, 
illustrated by sixty-nine plates By British India, Dr, 
Txing understands political British India, including the 
Nicobar and Andaman Islands, and the territories of 
the Straits Settlements Dr King follows Bentham and 
Hooker, and others, in referring all the nutmegs to the 
one genus Mynstica, and, as thus limited, it is repre 
sented in nearly all tropical countries Ten years ago, 
less than a hundied species were described, but Dr 
Warburg, who is at present at Kew engaged on a mono¬ 
graph of the order, estimates the number now in herbaria 
at about 200 This great augmentation is almost wholly 
from discoveries in the Malayan Peninsula and Archi¬ 
pelago, New Guinea, and Eastern Polynesia. Dr King 
abstains from any attempt to trace the geographical dis¬ 
tribution of the species, on the ground that he believes 
many yet remained to be discovered But on running 
through his work we find that about fifty-four of his 
sixty-eight species are from the Malayan region, eight 
from the Deccan and Ceylon, and about six from the 
Assam and Chittagong region, only two apparently being 
found as far westward as Sikkim, in North India. Most 
'Of the new species are from Perak, a country exceedingly 
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rich in endemic trees Beyond the distribution indicated, 
there is one species in North Australia, and four each in 
Madagascar and Tropical Africa, and perhaps about forty* 
or fifty in America, extending from South Brazil through 
the West Indies and Venezuela to Central America and 
South Mexico The author is c ireful to explain that he^ 
does not regard the present effoit as anything approach¬ 
ing finality, and anyone acquainted with the genus will 
understand the difficulties encountered in working from 
herbarium specimens alone With one interesting excep¬ 
tion (Mynstica canarioides , King) the species areditecious, 
and female flowers are much rarer than males , and the 
fruit, which affords good characters in a fresh condition, 
is often wanting, or not in a good state for description 
But if Dr King’s work is necessarily incomplete, it sup¬ 
plies the very best materials for the foundation of a more 
exact knowledge The figures, although possessing no 
great artijtic merit, are faithful portraits of authentic 
specimens of the several species, and, combined with the 
very full descriptions, are sufficient to enable botanists to 
determine most of the species On the other hand, the 
fine work in Lhe analyses of the flowers is indistinctly re¬ 
produced in some of the plates, apparently in consequence 
of their having been drawn on too small a scale The 
flowers, it may be added, of many species, are exceed¬ 
ingly small, of some not more than a twentieth of an inch 
in diameter But I must draw this notice to a close with 
the remark that this volume is a monument to the skill 
and industry of Dr King and his colleague, and a 
credit to the native lithographers and printers One only 
marvels how the authors, with their multifarious duties, 
accomplish so much in a tropical climate 

W Botting Hemsley 


MATHEMATICAL RECREATIONS AND 
PROBLEMS 

Mathematical Recreations and Problems of Past and 
Present Times By W W Rouse Ball (London 
Macmillan and Co, 1892) 

HE idea of writing some such account as that before 
us must have been present to Mr Ball's mind 
when he was collecting the material which he has so 
skilfully worked up into his " History of Mathematics/' 
We think this because the extent of ground covered by 
these " Recreations " is commensurate with that of the 
“ History/' and many bits of ore which would not suit the 
earlier work find a fitting niche in this Howsoever the 
case may be, we are sure that non*-mathematical, as well 
as mathematical, readers will derive amusement, and, we 
venture to think, profit withal, from a perusal of il The 
author forewarns possible readers that " the conclusions 
are of no practical use, and most of the results are not. 
new ” This 19 plain language, but, lest the warning should 
be too effectual, he adds, “ At the same time 1 think 1 may 
assert that many of the questions—particularly those In 
the latter half of the book—are interesting, not a few are 
associated with the names of distinguished mathe¬ 
maticians, while hitherto several of the memoirs quoted 
have not been easily accessible to English readers.” We 
have thus stated the author's pros and cons, and remark 
that he has gone very exhaustively over the ground, and 
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has left us little opportunity of adding to or correcting 
what he has thus reproduced from his note-hooks 

There are two sources to which every writer on the 
subject of the earlier part must apply, viz the “ Probl£mes 
plaiians et ddlectables,” by C G Bachet, Sieur de 
Mezinac, and Ozanam’s M Rdcrdations mathi 5 matiques et 
physiques J> These Mr Ball carefully discusses as to 
editions and their respective merits 

The work before us is divided into two parts mathe¬ 
matical recreations and mathematical problems and 
speculations. The former consists of seven chapters. In 
the first chapter are collected together numerous problems 
with numbers, watches, and cards Some of these last 
are interesting to the mathematician, and have been dis¬ 
cussed In the Messenger of Mathematics and the “ Reprint 
from the Educational Times ” The Middle Ages furnish 
some curious questions, and an antique problem in deci¬ 
mation is associated with the name of Josephus, but 
these are well-known instances Bachet's weights problem 
calls for mention. It finds a place in the author's algebra , 
the omissions in Bachet's argument, Mr Ball notes, have 
been supplied by Major MacMahon (see Nature, vol. 
xlii. pp 113,114) Mersenne’s numbers have been treated 
recently at some length by Mr Ball in the Messenger of 
Mat he matt cs (vol xxi pp 34-40) ; in this account it is 
stated that 2 fll - 1 — 2 305 843 009 213 693 951 is the 
biggest known prime. Fermat claims some space (cf 
Nature, vol. xvm pp 104, 344) Of his so-called last 
theorem (no integral values of x> y, r, ran be found to 
satisfy the equation x* +y n — a", if n is an integer 
greater than 2) we read — 

,f This proposition has acquired extraordinary celebrity 
from the fact thAt no general demonstration of it has 
been given, but there is no reason to doubt (hat it is true ” 

It fs fitting that wo should give Mr Bail’s grounds for 
this belief 

11 Fermat was a mathematician of quite the first rank 
who had made a special study of the theory of numbers 
That subject 19 in itself one of peculiar interest and 
elegance, but its conclusions have little practical import¬ 
ance, and since his time it has been discussed by only a 
few mathematicians, while even of them not many have 
made It their chief study. This is the explanation of the 
fact that it took more than a century before some of the 
simpler results which Fermat bad enunciated were 
proved, and thus it n not surprising that a proof of the 
theorem which he succeeded in establishing only towards 
the close of his life should involve great difficulties " 

Proofs have been given m the cases of n — 3, 4, 5, 
7, 14 (cf pp 28, 29) Many subjects of interest 
take up the second chapter, as “ Geometrical Fal¬ 
lacies" (every triangle is equilateral, and the whole is 
equal to a part this latter we think we have seen in an 
article by De Morgan), curious "Proofs by Dissection 1 ' 
(cf. Messenger of Mathematics y vol vl p 87), there is a 

printer's error (p 35, 1. 9 up) of tan" 1 — in place of 

40 

tan " l * , fl Colouring Maps" (only four colours necessary 
4 » 

to colour a map of a country, divided into districts, 
in such a way that no two contiguous districts shall 
be of the aamelcolour), the literature of this problem 
is brought fully up to date, an account is given of the 
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results of Cayley’s 11 Contour and Slope Lines," and 
of Clerk Maxwell’s " Hills and Dales 11 Then follow 
“Statical Games of Position 1 ’ ( M Three m a Row” and 
“ Tesselation,’’ both problems connected with the name 
of Sylvester) , “ Dynamical Games of Position” (" Shunt¬ 
ing,” “ Ferry-boat Problems,” and numerous counter, 
pawn, and solitaire problems), and a glance at “ Para- 
dromic RmgB ” 

Chapter 111 treats of u Some Mechanical Questions/’ as 
“Perpetual Motion,” the “Underhand Cut on a Tennis 
Ball ” (Messenger of Mathematics , vol vn ), the “ Boome¬ 
rang,” and the “ Flight of Birds” (Nature, 1890-91) In 
chapter iv we have a miscellaneous lot, the fifteen puzzle, 
Chinese rings, the fifteen school-girls problem, and such 
card problems as Gergonne’s pile problem, the mouse¬ 
trap, and many others Chapter v discusses “ Magic 
Squares,” and chapters vi and vu are devoted to “ Uni- 
cursal Problems ” These are Euler's problem (more fully 
discussed by Listing, “ Topologie,” andTait), mazes, geo¬ 
metrical trees, the Hamiltonian game, and the knight's 
path on a chess-board All these matters are treated: 
lucidly, and with sufficient detail for the ordinary reader, 
and for others there is ample store of references. 
There is no chance of catching Mr Ball tripping in hi* 
use of books, and hts ready access to mathematical 
journals can hardly be surpassed, so that we have not 
come upon any new facts We may mention, however, 
in connection with the knight’s path, that there is a short 
article, accompanied by diagrams, on the subject in the 
Letsure Hour (December 20, 1873), by H Meyer, of the 
Hannovertsche Anzeiger 

The second part, in its opening chapter, gives at some 
length an account of the three classical proplems, viz the 
duplication of the cube, the trisection of an angle, and the 
quadrature of the circle Chapter ix , on astrology, has 
many curious details relating to that science, and gives a 
facsimile of Cardan’s drawing of the horoscope of Edward 
VI , with an abstract of Cardan’s account On the whole 
matter of the chapter Mr Ball wntes — 

“ Though the practice of astrology was connected so 
often with impudent quackery, yet one ought not to forget 
that nearly every pnjsician and man of science in 
mediaeval Europe was an astrologer These observers 
did not consider that its rules were definitely established, 
and they laboriously collected much of the astronomical 
evidence that was to crush their art Thus, though there 
never was a time when astrology was not practised by 
knaves, there was a period of intellectual development 
when it was acceptea honestly as a difficult but real 
science.” 

De Morgan, it may be remembered, in the “ Budget * 
(p 278) lays : — 

“ If anything ever had a fair trial, it was astrology. The 
idea itself is natural enough A human being, set down on 
this earth, without any tradition, would probably suspect 
that the ntavenly bodies had something to do with 
the guidance of affairs.” 

If Hyperspace,” which occupies chapter jc, has a full 
bibliography (compiled by G. B Halsted, American 
foumal of Mathematics^ vols, 1 and 11 ), forms the subject 
of one of Mr Hinton's interesting “ Scientific Romances” 
(cf. Nature, vol. xxxi, p 431), and is connected with Dr- 
Abbott’s “ FlatJand ” efNATURE, voL xxxi p 76). Mr 
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Ball has made all these the text for a clear account of 
our present knowledge of higher space The two last 
chapters rapidly survey 11 Time and its Measurement 1 ' 
and “ The Constitution of Matter ” 

Our analysis shows how great an extent ol ground is 
covered by the 11 Mathematical Recreations," and when 
we add that the account is fully pervaded by the attractive 
charm Mr Ball knows so well how to infuse into what 
many persons would look upon as a dry subject, we have 
said all we can to commend it to our readers The book 
is most carefully printed (only three or four typographical 
errors have met our eye, and the figures on pp 32 and 33 
the student will recognize must be drawn incorrectly) 


SOILS AND MANURES 

Soils and Manures By John M H Munro, D Sc 
(Lond ) (London Cassell, 1892 ) 

HE preface to this book informs us that 11 it is 
written for the use of young people in schools and 
colleges, and those numerous other readers who take an 
intelligent interest in the how and why of familiar facts 
and operations, >et have no special training in the 
language and methods of science " 

We must admit that Dr Munro has succeeded in his 
endeavour to write a book so simple that it may be put 
into the hands of a beginner with confidence that he will 
find few difficulties unexplained, and so trustworthy that 
the more advanced student may find it helpful and 
suggestive 

We are having a flood of small agricultural books just 
now, consequent upon the great movement for technical 
education in England, but we believe that this book will 
reach two classes of readers which the majority of other 
text-books do not seem to have affected These two 
classes of readers are farmers and teachers in elementary 
schools Too many of these books are wnticn with the 
idea of preparing students for examination, and they may 
serve their purpose, but are not very likely to help for¬ 
ward the cause of technical education in agriculture to 
any considerable extent 

Such education has lately been much talked about, and 
written about also, and men of authority and experience 
have even gone so far as to say that the recent attempts 
to promote it have mostly been failures But if the 
means employed have proved inadequate or unsuitable, 
it does not follow that technical education in agriculture 
is unnecessary, or that suitable means and methods of 
promoting it cannot be found 

To attempt to teach the principles of agriculture to 
men who have no knowledge of either elementary 
chemistry or botany can scarcely be expected to be 
generally successful, nor do we hear good accounts of 
lectures given to farmers by men whose agricultural ex¬ 
perience has been mainly limited to the class-room and 
the laboratory, and who are apt to confound agricultural 
chemistry with agriculture itself Yet there are very many 
earnest workers on the Couhty Councils, who have the 
cause of agricultural education too muchfct heart to let a 
few failures and disappointments dishearten them, and, 
before very long, we feel sure that they will have more 
reason for congratulation than at present, 
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Meanwhile, we can welcome this book of Dr. Munro’s 
and wish it the success it deserves, for not only does the 
author avoid errors himself but he corrects a few which 
some other writers of elementary text-books on agri¬ 
culture have fallen into Thus, on pp. 20 and 132, he 
removes the impression which many beginners get (from 
some " cram-books " we have seen) that silica in a soluble 
form is very essential as a plar^t-food, especially to cereals 
Only those who are familiar with answers to examination 
papers in agriculture have any idea how frequently this 
mistake is made 

The first part of the book, comprising five chapters, 
will give the reader a very good account of soils, their 
formation and properties , also of plant-food in the soil, 
how it is increased, and how rendered available for the 
use of plants Included in this first part arc two chapters 
on "Improving the Land" and "Tillage Operations," 
from the pen of Prof Wrightson These fit m well with 
the rest of the work 

The secernd part deals with the subject of manures 
pretty exhaustively, the author giving many illustrations 
from the Rothamsted experiments The last chapter, 
on “Special Manures,” gives instructions for valuing 
artificial manures from the chemical analysis, and we feel 
sure that the matter dealt with in this chapter will be 
specially useful, and do at least a little to help the farmer 
from being defrauded by some few unscrupulous manu¬ 
facturers, still, unhappily, existent amongst us 

OUR BOOK SHELF. 

Catalogue of the Specimens illustrating the Osteology of 
Vertebrated Antmals , Recent and Extinct^ contained m 
the Museum of the Royal College of Surgeons of Eng¬ 
land Past III , Class Aves By R Bowdler Sharpe, 
LL D (London : Printed for the College and sold by 
Taylor and Francis, Red Lion Court, Fleet Street, 

1891) 

The first point of interest in looking into this Catalogue 
was to ascertain which of the innumerable schemes of 
bird classification had been ^ftopted by the author, we 
have so many of them nowadays Sometimes they 
come upon us two at a time , and to make confusion 
worse, aged schemes of classification, which one hoped had 
long ago sunk into a dishonoured grave, are sprung upon 
us in a fresh edition The plan followed by Dr Sharpe 
is that of Mr Seebohm, " elaborated in his k Birds of the 
Japanese Empire,'with a few modifications Undereach 
order is the diagnosis , and there are a few references 
to the anatomical literature of the subject, which is an 
addition to the value of the work. These are not very 
full, but perhaps it is hardly necessary that they should 
be. A feature of this catalogue is the introduction of 
illustrations , there are a good many of these—48 in all 
They are for the most part figures of the skull, but the 
syringes of a few birds and the deep plantar tendons of 
more are also illustrated ; two figures illustrate pterylosis, 
and two more the under surface of the foot The illustra¬ 
tions in every case are good The Catalogue is not encum¬ 
bered with huge lists of synonyms ; there is only the most 
recently accepted name given, together with a few of 
the most important synonyms The collection of bones 
consists of 2380 specimens, representing altogether a 
little over one thousand species 5ome of the fossil forms 
are of course represented by casts only, b\u a number of 
important extinct species,notably among the Dmornithldoe, 
are well represented by the actual remains, in many 
instances the types of the species in question. We may 
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point out to the charitably disposed that there are 
a number of desiderata there are, for example, no 
■pecimens of either the African or the American 
"Fin-foots ” 


LETTERS TO THE EDITOR 

[The Editor dots not hold himstlf responsible for opinion* ex 
pressed by hu correspondent* Neither can hi undertake 
to return , or to correspond with the writers of i rejected 
manuscripts intended for this or any other part of N ATURE 
Ho notice is taken of anonymous communications ] 

The Line Spectra of the Elements , 

The proper replies to Prof Runge’s letter in Inst week's issue 
of Nature are three in nnmlier viz (1) that, u I pointed 
out in rav former letter (Nature of May 12, p 29), the reason¬ 
ing In my paper is valid if, as I there proved and as Prof 
Runge now admits in the first sentence or his letter, Fourier's 
theorem can be applied to motions which approximate 10 non¬ 
periodic motions in any assigned degree and for any assigned 
lime , (2) that I am not aware of anyLhinjj I have written 
which countenances Prof Runge'n supposition that 11 Prof 
Stoney has not noticed that a distinct property of the 
function ii wanted in order to get a proper " [rather, a mathe¬ 
matically accurate] ‘ 1 resolution into a sum of circular functions " , 
and (3) that Prof Runge is mistaken when he supposes 
that “the amplitudes and periods" [or frequencies] "of the 
single terms do not appronch definite values when the 

interval 1 ’ [1 e the periodic nine of the recurrence required 
by Fourler'i theorem] "mcreases indefinitely” 

What the true state of the case is, is most easily shown as 
regards the frequencies of the lines , and as the proof is, 1 
believe, new, and leads to a result of importance In the inter¬ 
pretation of spectra, I subjoin it 
Take a motion of the electron— 

x = The sum of partials such a# ^ a sin 2T/ ^ + b cos Z T^ P (1) 

with similar expressions lor the other two coordinates, in 
which the oscillation-frequencies, the k'\, may be commensur¬ 
able with one another, or incommensurable 1/ incommensur¬ 
able, the motion is non recurrent Let this motion be arrested 
at intervals of T, and immediately started afresh as at the be¬ 
ginning We thus obtain a recurrent motion consisting of a 
certain section of the motion (r) repeated over and over again 
This new motion can be analyzed by Fourier’s theorem, and we 
have to inquire what we thus obtain Without losing anything 
in generality, we may confine our attention to the motion 
parallel to the axis of and to the single partial of Lhat motion 
which is written out above, as all the partials lead Lo Bimilar 
results 

Let us then examine by Fourier's method the motion which is 
represented by the equation— 

Kt — a sin h b cos (2, a) 

J J 

from t = o nil t — T, and which h repeated from that on at 
intervals of 1 If 1 is a multiple of j/k 9 Fourier’s theorem 
•imply furnishes equation (2, a) as the complete expression for 
all time of the motion ; so that in this case it indicates the same 
definite line in the spectrum as ia furnished by (he original 
partial of equation (1) 

If T Is not a multiple of j/&, 

T will = (m + a)^ , 

where mu a whole number and a a proper fraction Equation 
(2, a) then become! 

**=«*«. **» T + +1 co. (2, 6) 

which li true from / = o till / =» T, after which the motion 11 
to be repeated. Then, by Fourier's theorem— 

x* m Aq + A| slo + A, sin ^ + 

+ B, da + 
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is true of this motion for all time, in which 
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which, when integrated, give the following valuer for A,* and 
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1 hi^i furnishes* a very remarkable spectrum, a spectrum of lints 
that are equidistant on a map of O'Cillation-frequencies, and lhr t 
extend over the whole spectrum But they are of very 
unequal miensiLies If T is a long period, m is a high 
number The lines are then mlcd close lo one another, and 
their intensities are insensible except when n is nearly equal 
to w, the two brightest lines being the next lo the poBiLion of 
the original line of equation (l), one on either side of it, and the 
others falling off rapidly in brightness in both directions 

If we lake n loDger period for T, m becomes a still higher 
number , the lines arc more closely ruled and are more suddenly 
bright up lo those on either side of the position of the original 
line of equation (1), to which aho they are now closer , so that, 
at the limit, when T increases indefinitely, equation (3) becomes 
a mathematical representation of the original line of equaLion (1) 
This interesting investigation is all Ine more important as 11 
gives a clue to how rulings of lines which are equidistant and 
brighter up to the middle may arise , and I feel sure Lhat Prof 
Runge will join me in not regretting that he expressed the 
doubts which led to its solution 

G Johnstone Stone\ 

9 Palmerston Park, Dublin, June 3 


Slone Circles, the Sun, and the Stan 

Articles by Mr Nurman Lockycr and Mr Penrose, re¬ 
cently published in Nature, have dealt with the positions of 
ancient Lgypimn add Greek temples with relation to the nsing 
sun, and to the pole star, or some star or stars in Us vicinity 
For Borne years post I have endeavoured lo show in papers read 
before the Bnli&n Association and other Societies, that our stone 
circles had a relation to the rising sun, indicated usually by an 
outlying stone or by a notable hill top in the direction in which 
the sunnse would be seen from the circle, and I have in some 
cases found umilar indications towards the north, which may 
have referred to the pole or other northern star or stars A 
paper containing many details as lo these cases will shortly 
appear m the fournal of the Royal Archxological Institute 

There are six circles on Bodmin Moon, which at first sight 
appear to have no relation to each other, but which, if the 
6-mch Ordnance map is to be relied upon, would seem to have 
been arranged on a definite plan (see accompanying plan) 

The Stannon and Fernacre Circles are in line 1 (true) north 
of east with the highest point of Brown Willy, the highest hill 
in Cornwall ; and the Stnpplc Stones and Fernacre Circles are 
In line with the summits of Garrow and Rough Tor, at right 
angles with the other line—natqcly, 1° weal of (true) north A 
line from theTrippet Stones Circle to the summit of Rough Tor 
would also pass through the centre of one of the Leaze Circles 
(about ia Q east from true north) Other hills are in the direc 
tlon of the rUing sun The Tnppet Stones are Il 4 ° south of 
weft from the ‘Stnpple Stones, 10“ east of aouth from the 
Stannon Circle, and about 13° west of aouth from the Fern¬ 
acre Circle. The respective bearings of the other circles have 
already been given, and all are true (not magnetic) according to 
the 6 Inch Ordnance mapr 
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More remarkable, perhaps, than the position of theie circles 
are their distances from each other, which, on the level map, 
are almost exactly as 3, 7}, 2, and 8, for the sides of the irregular 
four sided figure, of which four of the circles form the corners, 
whiie the diagonals are of the same length within a hundred feet, 
the differences being much’ess than the 1 percent wmch Mr 
Flinders Petrie has found to be the average error of nncient 
British and even Assyrian workmanship The builders of these 



circles may be supposed lo have aimed m their measurements at 
even numbers of some unit, and the unit which gives ihe beat 
results appears to be a Royal Persian or Egyptian cubit of 2 $' 1 j 
inches (not at all the unit one would expect) The actual 
measurements, os nearly as I can get them from the 6 inch 
Ordnance map, are — 

Siannon Circle to Fernacre Circle 
Fernncre Circle lo Stripple Slones 
(Practically 7500 cubits) 

Stripple Stones to Tnppet Stones 
(Practically oooo cubits) 

Tnppet Stones to Stannon Circle 
(Probably meant for 8000 cubits) 

Diagonals. 

Fernacre Circle to Tnppet Srones 
Stannon Circle tn Stnpple Slones 
(Perhaps meant for Si35 cubits) 

It must not be forgotten that these measurements are taken 
from the level map, while the ground between the circles is very 
irregular, but it aeemi more probable that the builders of these 
circle* made allowance for the irregularlties of the ground than 
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that Ihe distance?, as shown by the map, are merely the result of 
accident 

If, however, the 25 1 inch cubit were the unit of measurement 
for the distances between the circles, it ought Lo appear in the 
measurements of Ihe circles themselves—and It does , for (he 
diameter of the Tnppet Slones t lrcle is exactly fifty of such 
cubits, and Lhe diameters of the hernacre and Stripple Stone* 
Circles are (as nearly os I can judge in their ruinous condition) 
seventy of such cubits 

The Egyptians appear to have ■constructed separate buildings 
for the observation of the sun and of the stars, but if the circle 
builders used ibe same circles for both purposes, placing them 
so that when btauding in them they could see the sUnnse over a 
fixed point on one hill, and a certain star rise over a fixed point 
on anpther hill in another direction, their system was much 
more economical, though perhaps less exact than that of the 
more cmliied Egyptians A L Lewis 

The Height of the Nacreous Cloud of January 30 

The cloud referred to by Mr T W Backhouse, in your issue 
of February 18 (p 365)1 attracted universal attention over East¬ 
ern Yorkshire and even m Lincolnshire, so that numerous letters 
were sent to the Leeds Afticuty, Yorkshire Post , &c. 

Its general appearance in these parts is being dealt with by 
Mr H Hendelack Heweison, of l eeda I will therefore merely 
state that the intensity of the fringes surpassed anything in my 
previous experience Even those observed in 1884-85, Tn con¬ 
nection with the Krakatao glows, did not approach it In this 
respect ' 

Here, aa it happened, Venus lay just upon ita lower edge 
Ah this was fairly horizontal, save for a break not far from the 
middle, I was very pleased to get from Mr C J Evans, Ack- 
worth, near Pontefract, a second observation In response to 
further appeals, observations, of varying accuracy, from the 
laces in (he subjoined table, were available for calculating the 
emht 

[teds (Prof A Lupton saw Lhe cloud "nearly overhead,” 
"if not, a little SS W," "within 20’ of the vertical"), Ack- 
worth , and You t enable 113 to determine ihe direction and posi¬ 
tion of the central part of the lower edge of the cloud ai seen 
from the north and east They give a point just above Mirfield 
Junction, 9 miles SS W from Leeds, 3a miles S W. from York 
and 134 miles AV of Ackworth The Driffield direction parses 
the same spot The only other record. Market Aaaen, is very 
divergent, the observer there putting Lhe centre point south of 
west, whereas Mirfield is north of west 

The altitude of this point was capable of closer determination, 
thanks to references to Venus andjupiter The results of careful 
reductions are given in degrees in the following table, accom¬ 
panied by the corresponding height* In miles, ana distance* and 
directions from Mirfield 



MiJei 

Direction 
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The adopted bright from the above eight records it 14 miles, 
or 75,000 feet 

lhe I eeds record gives 35 miles, but Prof Lupton wrote 
only from memory, in re&ponse to Inquiry idler tome Interval 
It may, however, indicate that the south-west edge of the 
cloud MBh more nearly above Leeds By shifting 11 4 mile* 
m that direction the Leeds height becomes 16 miles, and that 
for Ackworih li£ miles, Tadcaster 12}, York 12, and the rest, 
except Market haaen (unchanged), become half a mile less 
The mean result, taken aa before, bur now Inal tiding Leeds, 11 j 
136 milei, or substantially the same 

1 As lhe records or Lhasa 1 rations appeared to be much the more trustworthy, 
doubt* is alycQ them in iho reducid value In Lhe Ack worth value, 

four lintei ihe weight 11 assigned ia th« 40' u w ihe 45', ihe Imtlor, on in¬ 
quiry, being staled 10 be less probable, 


. Cubiti of 
* eet 1 inches, 
6275 - 3OOO 
I573O - 752O 

4180 = 1998 4 

16575 = 7924 


1695O = 8103 
16*50 = 8055 
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The more distant loculillea did Dot, of coaru, view tbe same 
edge u those nearer, but one which must have been rather nearer 
tbem and lower down Thui they are subject to a positive and 
a negative source of error, which cannot be well estimated, bat 
which fortunately tend to neutralise each other 

The resulting height ii unexpected, hut the records agree so 
nearly as to leave little doubt or Its substantial accuracy Mr 
Backhouse's measurements were made merely for altitude and 
an hour later, but the cloud shift was 10 slight that it has been 
included 1 J Edmund Clark 


A Duet Storm at Sea 

A few days ago, while returning to Toklo from the southern 
part of Japan, I joined the s a Yokohama AIaru t which, ^whilst 
crossing from Shanghai to Nagasaki had passed through a 
curious dusL storm Small quantities of the dust were yet to be 
seen in sheltered corners of the vessel The commander. Cap¬ 
tain K Swain, who gave me a specimen of the material, told me 
that on April 2 , when about 95 miles west by south of Naga¬ 
saki (long. 128° E , lat 32° 20 N ), at about 6pm the sun 
appeared quite yellow The atmosphere was moist, and ren¬ 
dered everything upon the deck of the ship quite damp The 
precipitated moisture was yellowish, and ns it dried *it left an 
extremely fine powder For two days previously t the wind had 
been blowing west-south-west, or from China Nothing was 
felt In the eyes, and if the ship had not been covered with 
yellow powder, the phenomenon would have been regarded as an 
ordinary but peculiarly coloured fog. 

The yellow atmosphere was noticed during the afternoon of the 
2nd At midnight the wind changed to north west—that Is, 
from Corea. The probability, however, is that the material 
came from the loess plains of Chino. In Nagasaki, which 11 
390 miles from the coast of China, a yellow sun was noticed on 
the morning of the 2nd , and during the day, whilst dust was 
being precipitated, the appearance of the atmosphere was com 
pared to that of a London fog 

On April I there was a fall of dust in the neighbourhood of 
Nawa in Okinawa-ken, and on the 2nd dust fell in Gifu—the 
dlitrlct 'where the recent great earthquake took place The 
P. and O ps. Verona. , wnich left Hong Kong on April r, 
experienced ihe same phenomenon as the Yokohama Afaru , this 
vessel being covered with a fine dust, which, when suspended in 
the atmosphere, gave rise to 10 much hazs that land was not seen 
until reaching Nagasaki On April 3 a yellow Ain was seen 11 
Yokohama, nut I am not aware that any dust was observed 
Rooghly speaking, It therefore seems that on April 2, at a 
distance of from 300 to 400 miles from the coast of China, there 
was a cloud of dust which may have been over 1000 miles and 
poutbly 2000 miles in length Dr B Koto, who examined a 
specimen, tells me that the particles are chiefly felspar, but there 
is a little quarts tod shreds of plants John Milne. 

Toklo, April 23 


Submerged Forest 

During a recent visit to an East Lincolnshire seaside place, 
Mabeltborpe, tbe remains of a submerged forest were pointed out 
to me plainly visible at low water. On closer Inspection, the 
■tumpa of fallen trees, firmly embedded in the clay from one to 
twenty Inches above the surface could be traced along the low- 
water level I should be much obliged If any reader could fix a 
date at which the forest wai growing Does it not prove a sub¬ 
sidence of land in the neighbourhood ? M H M. 


Carnivorous Caterpillars. 

I should like to know If it is a known fact that some cater 
pillars are carnivorous, eating their own kind, snd small ones of 
another kind ? I have found on a lime-tree on our lawn, six 
caterpillars, two of which have done so 

Ode of them hat (though there was plenty of food, as 1 had 
only taken It from tbe tree a few minutes) eaten one of its own 
kind about three-quarters Hs own size , and later on In the day a 
■mall green loopcr (off the lime-tree), which was in the same 
box. A second has eaten two small loo pen. The other three 
I only found to-day, and they are not ai large as those which 
had eaten their fellows. 

I cannot find a description of this caterpillar In " Das Buch 
dor Schmatte riJugo " (Luts), which I u ml 
They are of a bright green, the colour of the young lime 
leaves, with a narrow white line down the back and along each 
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side half-way down, and a broader one lower down Between 
this and the narrow side Btnpe are three very small black spots , 
between the back hoe and the narrow ude-lme, are two black 
spots, to each segment Each spot has a white edge On the 
first two segments the upper two spots are one under the other, 
but on the rest are side by side The three spots form an L, 
with the two lower ones very near, or on the broad side-line. 

They have eight prolegs, as well as the two suckers at the 
back. They appear very irritable, and swing their heads from 
side to side when touched, and apparently nip other caterpillars 
which dare to touch them in any way 
I may also mention that there are three very fine specimens of 
the Red Admiral (Vanessa Atalantd) in our garden to day and 
yesterday Juliet N Williams 

Blackbrook, Bickley, Kent, May 29 


THE HURRICANE IN MAURITIUS 


T HE devastation caused by the hurricane in Mauritius 
was so terrible that it was hardly to be expected 
tt^e Observatory would be spared We axe glad to say, 
htocvetjthat it suffered no damage, and all meteoro¬ 
logists will congratulate themselves that the well-known 
Director, Mr Meldrum, was able without delay to prepare 
account of the storm The account is printed in the 
Special overland edition of The Merchants and Planters 
uasette, May n We here reproduce it — 

“ Saturday , April 30 

“ The hurricane which raged for a few hours yesterday, 
April 29, has in many respects been unprecedented in 
Mauritius. 

11 Never till now has the island been visited by a hurri¬ 
cane at any time between April 12 and December 1. 
Hitherto the hurricane season of Mauritius has been 
supposed to begin on the latter and to end on the former 
day, and till yesterday there has been no exception to 
the rule. 

u hfor was there any sign of danger till yesterday, when 
the barometer began to fall rapidly and the wind to in¬ 
crease to a heavy gale. The Buddenness, rapidity, and 
extent of the changes which took place 10 a few hours 
are unparalleled in the annals of the colony 

11 The following table will for the present suffice to 
convey some idea of the changes which took place in the 
barometric pressure and the direction and velocity of the 
wind from 9 a_m on the 24th to 9 p m on the 29th — 
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“ In the above table the fall or rise m the barometric 
pressure is corrected for the daily variation, and from 
9 a.m on the 24th to 9 a.m on the 29th the mean hourly 
velocities of the wind are given, whereas from 10 a.m to 
5 p.m. on the 29th the rates of the velocity per hour are 
given as obtained from observations taken during in¬ 
tervals of two to five minutes 

" It will be seen that at 1 p m on the 29th the baro¬ 
meter was at 27 900 inches ; that from noon to 2 pm 
it fell 1 045 inch , that from 3 to 5 pm it rose 1012 inch , 
and that from 5 to 9 p m it rose 660 inch The abso¬ 
lutely lowest pressure was 27961 inches at 230 pm, 
which is the lowest on record in Mauntus 

11 From 9 a m on ihe 28th to 1 p m on the 29th the 
mean direction of the wind did not vary much, but it 
occasionally showed a tendency to veer towards north, 
being at tunes from north-east by north to north-north¬ 
east Between 1 and 2 pm it on the whole veered to 
north, and between 2 and 3pm to west-north-west, 
oscillating considerably, and soon after settling down at 
west-south-west 

11 After 11 am the velocity of the wind increased much, 
being at 1 pm at the rate of 96 5 miles an hour, and at 

I 20 at the rate of 104 miles But from 1 25 to 2 30 p m 
there was a lull, the velocity decreasing to the rate of 43 
miles an hour at 233 pm It then be*an to increase 
again, and at 3 47 p m was at the rate of 1212 miles per 
hour, but it soon began to abate, being at the rate of 72 
miles at 5 20 p m , 60 miles at 6 p m , 47 miles at 7 pm 
and 26 miles at 9 pm By this time the weather was 
fine, the sky partially clear, and here and there stars 
shining brightly 

u Seeing that from 9 a m on the 24th to 9 a m on the 
27th the barometer had fallen from 30059 to 29903 
inches, and that the^ind, though light, had veered from 
east-south-east half south to east by south, a note was 
sent to the newspapers on the latter day, stating that 
there was heavy weather to the northward, and chat it 
had existed since the 24th , which, as usual in such cir¬ 
cumstances, meant that there were indications of a 
cyclone away to the northward and that it was travelling 
from north-eastward to south-westward 

“But the wind having by 9 a in on the 28th reached 
north-east by east, and the barometer being higher on 
the 27th at the same hour, there was no apprehension , 
and in the afternoon of the 28th. the winq being still 
moderate from north-eastward, ana the barometer falling 
at the rate of only 0003 inch per hour, it wai announced 
that there was no fear 

"As already stated, it was only on the 29th that the 
conditions became unfavourable, and at 9 40 a-m a tele¬ 
gram was despatched announcing that the barometer was 
falling at an accelerating rate 
"Other telegrams, despatched at 11 a,m , announced 
that the velocity of the wind was at the rate of 52 mile 9 
an hour in the squalls, and that probably it would not 
exceed 56 miles an hour Soon afterwards the telegraph 
wires were broken, and all communication ceased 
“ The barometer continuing to fall at an accelerating 
rate, and the mean direction of the wind being nearly 
constant, it was inferred that the centre of the depression 
would, contrary to long experience (the wind being from 
north-east) pass over the island, ana that the wind would 
then come from nearly the opposite direction 
"The centre, however did not pass over the Observa¬ 
tory, but over a point about six miles to the westward of 
it, and apparently from that point it travelled across the 
Island on an east-south-easterly course 
"As a rule, when the wind Is from north-eastward, 
s there Is scarcely any danger of a hurricane* in Mauritius 
All our great hurricanes have commenced, not with a 
north-easterly, but with a south-easterly wind , and this 
is why, when the wind was from north-east hr east at 

II am. yesterday, and the barometer at 19 yji, It was 
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considered probable that the velocity of the wind would 
not exceed 56 miles an hour On February 12 lasL the 
barometer fell to 39 325, and the greatest velocity of the 
wind was 47 5 miles per hour from north-east, the baro¬ 
meter soon afterwards rising and the wind decreasing 
“ There are, apparently, only two ways of, in a measure, 
accounting for the passage of the centre of a hurricane 
over the island yesterday from west-north-westward to 
east south-eastward Firstly, the cyclone which had been 
travelling to the northward and north-westward of the 
island on a 9outh-wcsterly course, from the 24th to the 
27th, recurved to the southward and south-eastward , or 
secondly, a small secondary cyclone, which was generated 
in the south-east quadrant of Lhe laiger cyclone, travelled 
to the east-south-easLward, and bore down on Mauritius 
The latter is perhaps the more probable hypothesis ; for 
the small but violent hurricane of yesterday, with respect 
to its extent, duration, &c, exhibited the characteristics 
of a local atmospheric disturbance 
“ On the night of the 27th and morning of the 28th there 
was a great deal of thunder and lightning, and also 
frequent lightning during the night of the 28th But the 
hurricanes of Mauritius are seldom, if ever, immediately 
preceded by thunder and lightning 

" It may be stated, also, that from the 25th to the 29th 
there were from five to six groups of sun-spots, indicating 
a considerable increase of solar activity , and that from 
the 25th to the 28th there were large magnetic disturb¬ 
ances, the portion of the sun’s disk on which there was a 
very large group of spots on February 12 being again 
on or near the sun’s central meridian 

"C Meld rum” 


PROFESSOR JAMES THOMSON 

P ROF JAMES THOMSON, who died on May 
8 , after a few days' illness, the result of a 
chill, was born in Belfast in 1822 He was the son of 
James Thomson, who was then Lecturer on, and afterwards 
Professor of, Mathematics in Belfast, and subsequently 
became Professor of Mathematics in Glasgow University. 
'I he father was a highly successful teacher and original 
investigator in mathematics, and was the author of many 
important school books. One of these books was, thirty 
years agp, still the recognized text-book on arithmetic in 
Ireland, and in all probability still retains US position It 
was referred to by its very well-known title the "Thomson," 
by Prof Tyndall in his British Association Address in 
1874 We do not need the assurances of contemporaries, 
which are plentiful, that the two boys, James and 
William Thomson (now Lord Kelvin), made brilliant 
progress in their father's subject, and exhibited, even in 
early days, that combination of inventive genius and pains¬ 
taking effort for accuracy, which have been their great 
characteristics since. James took his M A degree at 
Glasgow, served an apprenticeship under Sir William 
Fairbairn, and practised in Belfast as an engineer. He 
held the appointments of engineer to the Belfast Water 
Commissioners and to the Lagan Canal Navigation 
Works. In 1857 he became Professor of Civil Engineer¬ 
ing in Queen's College, Belfast, and his Belfast pupils are 
to be found occupying high positions In every part of the 
world He succeeded Kankine in Glasgow In 1872, and 
resigned the Professorship at Glasgow in 1889 because 
his eyesight was failing. He became a Fellow of the 
Koval Society in 1877 He received the honorary degrees 
of D Sc from the Queen's University of Ireland, and Of 
LL D from Glasgow and from Dublin In 1853 he 
married the only daughter of the late Mr William John 
Hancock, J P , of Lurgan, Co Armagh, and it is a 
pathetic circumstance connected with his death, that she 
and one of his daughters survived him only a raw days. 
He leave! a son and another daughter 
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In hit private engineering practice at Belfast, he 
carried out important work in hydraulic machinery for use 
at home and in foreign countries He invented the 
inward flow vorteK turbine, and even now there are men 
in Ulster who are Willing to talk at great lengLh about his 
troubles and successes with this turbine There was no 
practical man, however clever, who did not at first 
ridicule the scientific young gentleman who proposed to 
replace an eighty foot wheel by a tiny turbine, whole 
wheel was Icbi than a foot in diameter He never in his 
life could have had a happier moment than that in which, 
surrounded by crowds of astonished rustics and practical 
engineers, he saw this tiny wheel in its very first trial, 
driving the machinery of a large mill And now, 
wherever turbines are to be found all over the world, they 
are mostly 11 Thomson ” turbines, made on the principles 
so clearly thought out and described by him, albeit they 
are kntfwn under many very different names. His notions 
on such subjects as strength of materials and the effect of 
initial strains in materials, although published forty-four 
years ago, have only lately become the nations of 
practical engineers. At that early date, his ideas on 
many of the applications of science in engineering were 
very clear and correct, and far in advance of his contem¬ 
poraries He is especially to be recognized for his services 
in practical hydrodynamics, a subject in which there has 
been a more misleading appearance of mathematical 
theory than in any other branch of engineering To one 
of Thomson’s pupils it is positively painful to take up any 
authoritative treatise on hydraulic machinery, for be 
knows that nearly every page of troublesome mathematical 
reasoning is based on some absurd assumption, and that 
James Thomson’s few propositions are almost the only 
ones on which the engineer can rely James Thomson 
seemed to fear the misuse by young engineers of the 
recognized mathematical methods of attacking physical 
problems He, himself, when he used mathematical j 
expressions, used them merely to put before others the \ 
results of his own method of reasoning It expresses 
only a part of the truth to say that he thought about 
things geometrically rather than algebraically He 
refrained from publication until his proof was perfect, 
and some of his pupils may feel sorry that they have not 
more faithfully followed their masters example A study 
of his successive manuscript proofs of his law of flow of 
fluids from similar orifices would probably enable us to 
conceive of the habits of thought of ihe Greek geometers 
every word and phrase is carefully selected, and con¬ 
sidered time after time with a view to perfect accuracy 
Such invention and such regard for perfection of detail 
were surely never combined before 
When any of his speculations has been once published 
in an authoritative text-book, it will be noticed that it ap¬ 
pears in all text-books published subsequently, the melt¬ 
ing point ot ice, the triple point in water-stuff, the 
continuity In the steam water isothermal, the tears of 
strong wine, are a few examples No doubt, as time 
goes op, text book writers will find that he discovered 
other important things He was such a very observant 
man that be often put forward his most important pro¬ 
positions when explaining phenomena that seemed 
utterly insignificant. Let the reader only think that what 
occurs in a wash-basin, or in a little rivulet near the sea, 
may be of great importance scientifically, and let him 
read again some or Thomson’s insigniflcant-looking 
scattered papers, and he will find important propositions 
published which will not, perhaps, for some years yet, 
find tbeif proper positions in the text-books 
Of the history of thermodynamics during the event¬ 
ful years I £49-50, who dares now to say anything ? Nor 
can anyone now say anything about the great glacier dis¬ 
pute One thing 11 certain, however, that James 
Thomson’s discovery of the necessary lowering of the 
niching-point of ice with pressure, published on January I 
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2, 1849, settled for ever the theory of the flow of glaciers. 
Joule's work was beginning to be known, but Thomson, 
in his proof, like Lord Kelvin in the well-known paper 
published on the same day, adopts Carnot's idea of the 
conservation of heat A change in one expression, not 
essential to the proof itself, was all that was needed after 
the first and second laws of thermodynamics had been 
recognized Of his various papers on hydrodynamics, 
capillarity, heat, light, and the states of matter, pub¬ 
lished since that time, we have not space to say more 
than that each of them made ar substantial addition to 
our knowledge His latest work, the Bakenan Lecture 
this year of the Royal Society, on M The Grand Currents 
of Atmospheric Circulation," is such a paper as we might 
expect from a man who had given more than thirty-five 
years of study to the subject, that subject being one which 
was peculiarly his own It is possible that the practical 
engineer, judging from the title merely, may neglect to 
read a paper which is one of phenomenal importance to 
the engineer as well as to the physiographer 

He was a man of singular purity of mind and simplicity 
of character, very clear-sighted in all that pertained to 
moral right and wrong, and conscientious to a degree In 
his presence one felt in a purer atmosphere, where mean 
things seemed impossible No Professor was ever so 
willing to take trouble (not mere momentary trouble, but 
trouble of days and nights) in the interests of a student, 
but no Professor was ever so rigidly exact in giving cer¬ 
tificates and testimonials The present writer has talked 
often with his old pupils abouL him, but never met one 
of them, who, besides a great respect, had not also a 
genuine and kindly and pleasurable love for his old 
Professor, whose kindness and patience had been unfailing, 
and whose sympathy had many a time been extended 
to him How useless it is to speak of the good done to the 
world by a man of his character Every one of his 
pupils, in however small or great a degree, is extending 
the range of his influence 


JEAN SEE VAIS STAS 


T HE regret expressed in the obituary notice of Jean 
Servais Stas, that we had not the exact words 
of his famous discourse delivered before the King of Lhc 
Belgians, has attracted the attention of a correspondent, 
who has very courteously sent us the text of the speech 
It was delivered by J S Stas in his capacity of Pre¬ 
sident of the Royal Academy of Sciences, and was 
addressed to the King at the New Year's reception, 
January I, 1891 We have much pleasure in laying a 
translation of it before our readers — 


11 Sire, 

11 The Royal Academy of Science, Literature, and 
the Fine Arts expresses its sincere wishes for the happi¬ 
ness of your Majesty, and the prosperity of your reign 
11 As the central organ of the intellectual movement of 
the country, the Academy seeks to comprise within its 
arms the most varied talents, and to remain always an 
adequate and living expression of the entire activity of 
the human mind. 

" This is both its duty and the reason for its existence 
" In the sphere of Literature and Art its voice is almost 
always safely guided by public opinion—a competent 
judge of works accessible to all 

“ It is otherwise in the sphere of Science 
“ The physical, mathematical, and natural sciences, and 
even the moral and political sciences, do not appeal in 
the same degfee to public opinion If their conquests 
radiate afar, if they incessantly modify the conditions of 
aocial existence, they themselves develop m restricted 
circles, and work out of sight and of knowledge of the 
multitude. c 
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“The Universities, Sire, in our country especially, are 
the principal foci of scientific life There not only the 
men of science of the future are trained, but the present 
representatives oF higher research work, create, and dis¬ 
tinguish themselves There also the Royal Academy by 
preference seeks Us fellows to associate them in its task 
and to render it fruitful, 

11 Its mission cannot be divorced from that of the in¬ 
stitutions for higher education, and their lustre and their 
decline are simultaneous 

" In the name of this great and twofold interest the 
President of the Royil Academy feels bound to call the 
attention of your Majesty to the mode of appointment to 
the professorial chairs in the State Universities 

“ The method adopted is absolutely faulty, and it affords 
to Science none of those guarantees which she has .1 right 
to demand 

1£ The intensity of party strife has the effect of 
absorbing into its vorteK even those acts of the public 
authorities which ought to be least open to its influence 
In place of conferring the University chairs upon the most 
capable men as their rightful prerogative, with the sole 
thought of raising the level of studies and of enlarging 
Lhe intellectual patrimony of mankind, we too often see 
the spirit of faction disposing of such positions arbitrarily, 
to the injury of the scientific spirit 

“ An incompetent professor paralyzes for a quarter of 
a century, even if he does not kill, instruction in Lhe de¬ 
partment committed to him An improper nominee is a 
denial of justice 

“The courts of law* have been invested with the right 
of presentation to vacant judgeships , an analogous 
prerogative ought to be conferred on the faculties of the 
Universities Their choice would then be dictated by 
considerations essentially scientific, and to this end the 
Royal Academy relies on the great influence of the 
King 11 

11 The King," adds the fmitpe/uitinu /it U*e l il did not 
accept this appeal to Ins influence, and the Ministers pre¬ 
sent bestowed black looks upon the President of the 
Academy ” 

This impressive discourse has its lessons for 11s also, as 
it emphasizes the necessity of confeinng scientific ap¬ 
pointments purely in accordance ttbus ^stis, and in 
consideration of the actual work done by Lhe candidate 

W C 


NOTES 

The annual convu sazionc of the Royal SociUy will he held 

on Wednesday, June 15 

At the annual meeting for the election of bellows, held on 
Thursday last, the Royal Society elected the fifteen candidates 
whole names, with the statement of their qualifications, we have 
already printed 

The British Medical Association will hold its sixtieth 
annual meeting at Nottingham on July 26, and Lhe three fol¬ 
lowing days. Mr Joseph White, consulting surgeon of the 
Nottingham General Hospital, will preside Addresses will be 
given, in medicine, by Prof James Cumming, of Queen’s Col¬ 
lege, Belfast, in surgery, by Prof W H Hingaton, of Mon¬ 
treal , and in bacteriology, by Dr G Sims Woodhead, of the 
Research Laboratory of the Colleges of Physicians and Surgeons, 
England. The scientific work of (he meeting will be done in 
lections 

At a meeting of Lhe American Philosophical Society, Phda 
delphla, on May 20, It wis decided that the one hundred and 
fiftieth anniversary of the foundation of the Society should be 
worthily celebrated In 1893, and a committee was appointed to 
make the necessary arrangements. * 
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The Federated Institution of Mining Engineers held their 
general meeting in London on Thursday and Friday last 
At the meeting on Thursday papers were read on “GoldMining 
in New- Zealand,” by G J Binns, and on “ Petroleum in 
Eastern Europe and the Method of Drilling for it/’ by A W 
Fastlake Prof T F T hnrpe gave some practical demonstra 
lions of the acLion of cml dust when exploded with gas, The 
members visited the Ekctucal Exhibition at the Crystal Palace 
in the afternoon, and dined together at Lhe Garden IlaLI in the 
evening Among lhe papers read at the meeting on Friday 
were papers on “The Causes of ^spontaneous Combustion of 
Coni and Prevention of Explosion on Ships,*' by M V Jones , 
"A Safety cage for Mini.* nnd Hoists,” by J Whitelaw , 
“ Winding by AN ater balance at N ms Merthyr Colliery,” by M 
W Davies , and M Gnld Milling," hy W F Wilkinson 

The Aldim Medal for Animal I Jectncily has been awarded 
to Dr A Waller, Lecturer on Plq-iiology, St Mary's Hospital 
Medical School, by the Uologin Academy or Sciences 

■ 

1 HE Council nf the IiisUiuiion of Electrical Engineers de 
cided ihnt flic Salomons Scholarship of j£jS should be given 
Lo a fecund jear^. student training to become an electrical 
engineer aL euher King's College, University College, the C.ty 
and Guilds Central Institution, or the Finsbury Technical Col¬ 
lege The first award has just been made Lo C H C Wood 
house, Matriculated Student of Lhe Central Institution, Associate 
of the Royal College of Science, and B Sc of the London 
University 

At the annual meeting of the Institution of Civil Engineers 
Mr Harrison I lay ter was elected to act aa President for the 
ensuing ycai The Vice Presidents are Alfred Giles, Sir Robert 
Kawhnson, Sir Benjamin Baker, T R S , and ^ir Jos N 
Douglass, F R S lhe following arc Lhe oLher members of 
Council —NV Anderson, F K S , J Wolfe Barry, Alex K 
Hmnie, I A Cowper, Sir Douglas box, J C, llowkihaw, 
Charles Hawtaley, S11 Bradford Leslie, George Fosbery Lyster, 
James Mansergh, Sir Guildford L MolesworLh, \V, H Preece, 
HIS, Sir Ldward J Reed, F R S , William Shelford, and 
Francis NV NVibb 

In the official abstract of the report of the Council of the 
fnslilution of Civil Engineers for the session 1891-92, it is 
staled that 59 associate members had been transferred to the 
class of member, and thai therj had been elected 3 honorary 
members, 28 member^, 324 u^souaie members, and 7 associates, 
while 4 associate members had been restored to the registei 
1 hesc additions together amounted to 306. After deducting 
145 names from deaths, resignations, and erasures, there wa* an 
increase of 221, bringing up the total number on the register to 
5371, os against 5150 at the corresponding date last year This 
enumeration was irrespective of the students, of whom 200 had 
been admitted duiing the year, 05 against 166 for the previous 
twelve months , but during this period, 106 students had 
become associate members, and 140 had disappeared from 
the list, so that the number now on the books was only 
868 , whereas last year the number was 914 Thus, in 
eluding students, the total number on the books was now 
6239, as against 6064 twelve months ago The following 
awards have been made to the authors of papers which 
have been discussed —A George Stephenson Medal and a 
Telford Premium to Mr Alex R_ Binme , Telford Medals and 
Telford Premiums to Mr A P, Trotter and Mr W T 
Douglass ; and Telford Premiums to Messrs. H Alfred Roach- 
ling, A H Curtis, W Airy, H. Gill, and Prof W. C 
Kobcrti-Anilen. In respect of communications which have 
been deemed suitable for printing without being discussed, 
Telford Medals and Telford Premiums had Jjfleo adjudged lo 
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Meisrs F. Fox ani Alfred W Szlumper , arul Telford 
Premiums to Messrs Sheibner, T H Beare, W C Unwin, 

E Penny, A D Stewart, R II H Downes, and W Mat 
thewi The Howard Quinquennial Prize had been awarded to 
Sir I mac Lowthian Bell, Bart , F RS, for his Lreatise on 
11 The Principles involved in the Manufacture of Iron and Sled " 
The papen read at supplemental meetings of students had 
shown in nearly every case evidence of having been prepared 
with care Three, at least, were of high merit, and, wuh four 
others above the average, had been deemed worthy of publica¬ 
tion, either Jn whole or in part, in the Minutes of Proceedings 
For these seven papers the Council have awarded the Miller 
Scholarship to Mr, H B, Ransom for Ins paper 00 “Fly- 
Wheels and Governon," and Miller Prises to Messrs C H 
Wordlngham, E L. HiU, D, Carnegie, C H Sheffield, J 
B Ball, and R J Durley 

At the second annual dinner of the Institute of Marine 
Engineers, held last Thursday, Lord Kelvin, the President, said 
in the course of his Inaugural address that the institution was 
one which he thought could not fail to be of the greatest service 
to the cause of marine engineering He had only to go back 
to the days of hu youLh to recall the immense strides which had 
been made in this great Industry His father was an Irishman, 
as he himself was, and he used tn cross the Channel from his 
home in county Down as best he could to land at some point 
on the coast of Scotland and find hia way to the University of 
Glasgow, there to pursue his studies lie used to make the 
passage in whatever sailing vessel he could find taking the cattle 
across, and the time of the passage was not part of Lhe bargain 
On one occasion he sailed from Belfast lo Greenock in twelve 
hoan , on another he was four days on the passage, and sailed 
three times round Ailsa Craig It was only necessary to state 
ouch facts to show how vast had been the progress since 
those days. No branch of engineering, no branch of science 
which aimed at supplying the wants of mankind, had made 
greater progress in the last sixty years than that He was not 
forgetting railways or telegraphs , but he said advisedly that no 
branch of engineering had made greater or more splendid 
strides than marine engineering 

Miss DoBERCK, who has been appointed assistant meteoro¬ 
logist in Hong Kong, is the sister, not the daughter, of the pre¬ 
sent Director of the Hong Kong Meteorological Observatory 

According to a telegram from Naples, dated June 7, the 
entpLlon of Mount Vesuvius, which had been noticeahle for some 
little time, had considerably increased in volume, and large 
manes of lava were flowing into the Atno dl Cavallo ravine 

On June 7, at 12 30 a. m , an earthquake shock was felt at San 
Severe, in the province of Foggia, and an adjoining hamlet 
The oscillations, which were of an nndulatory character, created 
a temporary panic. 

THE weather during the first part of the past week has been fine 
over the eastern and southern portions of England, but unsettled 
in Ireland and Scotland, with a considerable amount of rainfall, 
while the temperature was much lower, generally, than in the 
previous week, the daily maxima not exceeding 70“, On Lhe 
morning of the 4th a disturbance appeared off the Irish coast 
and crossed our islands on Sunday, causing heavy rain in places, 
and thunderstorms In the eaatern parts of England. The 
Wttkfy Wmihrr Report for the week ending the 4th instant 
shows that during that period the rainfall exceeded the mean in 
all districts, excepting the east of England, where bright sun¬ 
shine was very prevalent. Over Ireland and In the north of 
Scotland the turf" above the normal rainfall was large, being 
1 -g inch and o 4 Inch respectively, yet, reckoning from the 
beginning of the year, there was still a deficiency In all districts. 
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On Monday, lhe 6th, a great increase of temperature occurred 
in most parts of this country, onil th^weather became mnch 
more settled, under the influence of an anticyclone which ap 
preached our islands from the southward, while the shade 
temperature in London reached 73° and 74° at Loughborough 
During the early part of this week, the anticyclone became 
well established, and bad caused the temperature to rise con¬ 
siderably in Scotland and Ireland, with prospects of settled, fine 
weather, generally 

Mr R H Scott has contributed an article, entitled 
"Notes on the Climate of the British Isles,' to Longman's 
Afagaun* The author gives some amusing instances of the 
distortion of facts at seaside stations, where the observers 
are anxious to prove the advantages of their own Lowru over 
those of their rivals Taking the whole year round, the 
warmest spot is the Scilly Isles, which are a degree wanner than 
either the west of Cornwall or the Channel Islands , while the 
coldest region on the coast is the extreme north east or Aberdeen¬ 
shire In winter very little difference of temperature U met with 
all along Lhe east coast, but the coldest part of England lies 
round the Wash With regard lo the variability of temperature, 
or the difference of the mean temperature of an entire day, the 
equability of the temperature of these islands Is very great The 
only locality for which a more uniform temperature has yet been 
published is Georgetown (Demerara) , the figure for this place 
is l D l, while foi J ondon it is 2 a 7 All lhe great change! of 
temperature occur in winter, and accompany sudden thaws As 
regards bright sunshine, the Channel Islands are by far Lhe most 
favoured On the mean of the whole year, Jersey secures 39 
per cent , but from Lhe Bristol Channel to the coast of Norfolk 
there is but little difference in Lhe amounts recorded. In cities 
like London the deficiency is due to smoke. The statistics 
relating 10 fog are not yet completely discussed, but so far as 
they go they show that in winter the foggiest district 11 the east 
coast of England Next come London and Oxford, which are 
about equal With regard to rainfall the east coast statiom 
receive on an average of the whole year about half as much as 
those on the west coast, the amount being about 25 Inches on 
the east coast, 30 Lo 40 Inches between Sussex and Devonshire, 
and 50 inches to Lhe south of Cornwall In the west of Ireland 
the amount rises to 70 or 80 inches, owing to high land near the 

coast The driest hour almost everywhere Is noon 

I 

Mr. C Michir Smith has edited a work embodying " Re¬ 
sults of the Meteorological Observations made at the Govern¬ 
ment Observatory, Madras, during the yean 1861-go, under the 
direction of Lhe late Mr Norman Robert Pogson ,p The volume 
is published by order of the Government of Madras It was Mr 
Pogson's intention to issue the work os soon as he could after 
the completion of thirty years of observation, and at the time of 
hu death a considerable part of the manuscript was nearly ready 
for press In editing the work, Mr Smith, so far as possible, 
has retained the original plan He expresses much admiration 
for the skill and thoroughness with which the observation! were- 
organized and carried out 

The Essex Field Club will probably hold its first dredging 
meeting of the season at Bnghtlingsea on Friday and Saturday, 
June 24 and 25, Other field meetings in course of arrange¬ 
ment are * Visit to Dagenham district (June or July) , the 
Writtle Woods (July 30), Rochford and Rayleigh (Augujf), 
on the Stour from Bures to Mannlngtree, visit to the D«e 
holes, &c 

« 

The Clarendon Press will publish immediately a second 
volume of Prof. Welimann’s work on " Heredity and Kindred 
Biological Problem 1 11 It contains four essays, of which only 
the shortest has previously appeared in an English form (in the 
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columns of Nature) The first essay deals with degeneration, 
and dearly shows, by abundant illustrations, IhaL it has resulted 
from panmixia, or the cessation of natural selection The 
second Is an attempt to explain the development of the art of 
music, and to show that the hereditary transmission of the results 
of practice is quite unnecessary in order to account for its rise 
The third contains a reply t<f certain objections urged by Prof 
Vines It will be useful in giving clearer expression to the ideas 
on the death of multicellular beings and the immortality of the uni 
cellular, The fourth and lajt essay is by far the longest and most 
important It deals with the essential significance of sexual 
reproduction and conjugation, &.c , as inferred from the results 
of the most recent researches Prof Weismann's older views 
on these subjects (especially concerning the polar bodies) have 
been modified and in part abandoned The immortality of uni¬ 
cellular beings and the quesLion of the transmission of acquired 
characters by them arc also discussed in detail with reference to 
recent observations 

We have received the first volume of the Jahtbiuh <hr 
CKemie, a new periodical issued by the Frankfort publisher 
H Bechhold The editor is Frof Richard Meyer, of Bruns¬ 
wick Chemistry 12 now divided into so many departments 
that it Is difficult for specialists to obtain an accurate idea of 
the recent progress of the science as a whole The object of 
the Jahrbuch is to isupply this need, and, if we may judge 
from the firnt issue, the work is likely to fulfil its purpose 
admirably The editor has secured the co-operation of many 
well-known chemists, each of whom presents a general view 
of what was done last year in the department of research to 
which he himself is more particularly devoLed Thus Lherc 
are, among other papers, reports on physical chemistry, by 
W Nerait , on inorganic chemistry, by G Kruss , on organic 
chemistry, by C A Bischoff, on physiological chemistry, by 
F Rohriann , on pharmaceutical chemistry, by H 13 eckurL 9 , 
on agricultural chemistry, by E F Durre , ou explosives, by 
C Haussermann , and on photography, by J M Eder and F 
Valenta In future issues the editor hopes to include the 
bibliography of each branch of the subject 

The new number of Wundt'B Phxlosophischc < T hidten opens 
with a comprehensive paper by the editor on 11 Hypnotism and 
Suggestion M The subject is treated from the double standpoint 
of physiology and psychology, and the article should go far 
towards bringing about a saner tone of thought than that which 
is just now current, even in 11 educated circles " Mr Titchener’s 
chronometrical determinations reduce the recognition time of 
colours to 30, of letters and short words to 50 thousandths of a 
second Dr Merkel's article on the psychophysical error 
methods is concluded , and Drs Kiilpe and Kirschmann publish 
the results of a careful testing of the Hipp chronoacope (old 
pattern) by means of a new control-hammer 

On Sunday last a terrible disaster overLook the petroleum 
district in Pennsylvania, especially the places called Oil City 
and Titusville A thunderstorm, accompanied by torrents of 
rain, broke over the district, and the two cities were so quickly 
Inundated by the swollen waters of Oil Creek that it was 
difficult for ihe inhabitants to escape to the hills, and many were 
drowned Several refineries were struck by lightning, 10 that 
the unfortunate towns were devastated equally by fire and by 
wjtter It la supposed that about 200 persons lost their liven, 
wmle the destruction of property was enormous. 

The gallery in the South Remington Mhieum assigned 
to the Urge collection of wrought iron work which has 
for some tltne been closed for rearrangement, was re¬ 
opened to the public on Whit Moni^y *The large* grilles 
end screens, Including the gates from Hampton Court, ere 
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now placed in I be arched spaces on either side, while the 
lanterns, cressets, signi, Ac , are suspended along the gallery, 
smaller objects being shown in sloping glass cases Among 
these last 11 a curious scries of rush candle holders, tobacco 
tongs, and other domestic implements used in England, chiefly 
in the eighteenth century, collected and lent by Lady Dorothy 
NevilL Example- of the locksmith 1 * art, Fnglish, hrench, and 
German, are numerous, including spme chiselled steel locks and 
keys from old French buddings, but produced by "Johannes 
Wilkes de Birmingham " in Lhe seventeenth centuiy Some of 
the more famous specimens of mediaeval work in English cathe¬ 
drals have been reproduced in facsimile A hand book on 
" DccnAtive Iron Work/' prepared by Mr Slarkie Gardner, 
will shorLly be published, 

The Board of Directors nf the Zoological SocieLy of Phila¬ 
delphia have issued their twentieth report, and are able to give 
a good account of [heir work during the post year Among the 
changes of the year was the establishment of "a cheap day, 11 
the pnce , of admission on Saturdays and holidays (except the 
Fourth of July), ha\ing been fixLd at ten cents for adults and five 
for children 1 lie result has been satisfactory, the attendance 
having increased considerably, while there has been no material 
financial loss Another fact noted in the report is that an offer 
of free admission to ihe Garden was made to the Board of 
Education for such classes of pupils of the public schools as 
seemed to the Board likely to profit by the privilege Under 
the arrangement enteied into, nearly ten thousand scholars of 
the public schools were admitted between September 2J, when 
tickets were issued, and March I, Lhe end of the Society's fiscal 
year 

THE botanical section of Lhe Imperial Museum of Natural 
History at Vienna is about to issue, under thename 11 Ciyptogam*, 
FxsiccAtEe,” a collection of named Cryptogams to Us contributors, 
and in exchange for other similar collections 

The Indian .papers report that, under the auspices of the 
Government and Secretary of Stale for India, an important 
work, illustrative of the famous Ajanla Cave mural paintings, 
will he published shortly The bulk of the work will consist of 
173 imperial folio plates, mostly produced in chromo Collotype, 
by Mr Griggs, of Peckham, the accompanying text being from 
the pen of Mr John Griffiths and Dr James Burgess, C I E 

From an official return just published it appears that during 
1S91 the total number of persons killed in the Punjab by wild 
beasts and snakes was 861, or one less than during the previous 
year The great majority died of snake bite, only 65 deaths 
being attributed to wild beasts On (he other hand, of the 966 
cattle reported to have been destroyed, only 38 were killed by 
snakes 

Mr W S Key call* attention, in Lhe American journal 
Electricity, to tht difficulty which manufacturers of electrical 
devices 111 the United States experience in obtaining iron adapted 
for electrical purposes Tney complain of the inferior quality 
of the iron, the trouble in obtaining such brands as are in every 
way suitable, magnetically considered, for use in electrical de 
vices such as dynamo and motor armatures, transformers, Ac 
1 hey also complain of the Irregular and unsatisfactory manner 
in which it is too generally annealed and finished by rolling, 
scaling, &c. Some of these manufacturers have for years used 
imported English, Welsh, and Swedish iron, which is necessarily 
of high price They have also used Pennsylvania iron of high 
quality, but as yet have failed to discover just Lhe quality they 
need Mr. Key's experience in connection with a well known 
firm in England has convinced him that iron such as is wanted 
in electrical manufactures might be produced if proper methods 
were adopted "To secure such Iron,” he says, "of course 
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a full and accurate knowledge of the qualities of the various 
brands of pig-iron now on the market would be a prime re¬ 
quisite F none the less would a correct knowledge of mixing 
be essential, while the rolling, scaling, and annealing would 
all have to be very carefully attended to if satisfactory results 
were to be attained ” 

An important senei of bibliographies relating to the more 
prominent groups of the languages of the North American 
Indians, by J C Pilling, is being issued by ihe Smithsonian 
Institution The numbers concerning the KskimauaD, Siouan, 
Iroquoian, and Muskogean families are already known to 
students of these languages , and now a ftph number, giving the 
bibliography of the Algonquian languages, ha 1 ) been 'published 
The sixth will include the languages belonging to the Athapascan 
stock The volume on the Algonquian languages contains 2245 
titular entries, of which 1926 relate to printed books and 
articles, and 319 to manuscripts It consists of 614 closely- 
printed pages, and represents an amount of well directed labour 
for which Mr Pilling deserves the cordial recognition of all who 
will in any way profit by his researches 

The atomic weight of copper has been redetermined by Dr 
Richards, and an account of his work will be found in Lwo 
papers contributed to the new Zntschiift fin Inotgamschc 
Chcmit (pp 150 and 187) From the results of experiments 
concerning the replacement oT silver in silver nitrate by metallic 
copper. Dr Richards was led Lo believe that the number usually 
accepted for copper, 63 3, was considerably too low lie has, 
therefore, thoroughly investigated the methods by which the 
old number was obtained, and made a new senes of dctcrmina 
tions, in which corrections have been applied for the errors due 
to the mode of analysis adopted In the year 1S74 Hampe 
made two senes of determinations of the atomic weight of this 
element One of these, in which the amount of metallic copper 
contained in copper oxide was estimated, gave the value 6j 34 , 
the second, which depended upon the copper content of 
anhydrous copper sulphate, yielded the number 63 32 The 
lower of these values has since been generally accepted as rc 
presenting most probably the true atomic weight of copper, on 
account of the extreme manipulative care taken by Hampe, and 
the remarkable agreement of the individual experiment! Dr 
Richards, however, has discovered a flaw in the method 
Hampe dried his sulphate 0/ copper at 250 u , but Dr Richards 
has experimentally proved that the so called anhydrous 
sulphate obtained at this temperature loses about 0 17 p<r 
cent of Us weight when heated to the temperature of the 
vapour of boiling mercury This loss, moreover, when 
taken into account in calculating the atomic weight, 
brings up the figure almost exactly to that indicated by 
the replacement of silver experiments An exhaustive mvesti 
gation has eventually shown that copper sulphate retains o 12 
per cent of its water of crystallization, even after u has been 
subjected lo a temperature of 400° Indeed, this last trace of 
water is only eliminated at a temperature at whichthe sulphate itself 
commences to decompose Dr Richards has therefore mode a 
aeries of redeterminations of the atomic weight by Hampe’s 
method, drying the salt at 2$o t, -2^o u , On calculating directly 
from the figures obtained, the experiments gave the mean value 
^3 35. ft result almost identical wiih that of Hampe, But upon 
applying the correction for the slight amount of water still re¬ 
tained at this temperature the mean value 11 raised to 63 60 

In the second communication Dr Richards discusses the 
mode of determining the atomic weight by ascertaining the 
amount of copper contained in copper oxide. He shows that 
cogger oxide which is prepared by the method employed by 
ignition of the oxym irate, contains four or five limes 
its volume of occluded gases, and that even at a bright red heat j 
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only a portion of this occluded gas can be expelled. Dr 
Richards has therefore made a series of redeterminations by this* 
method, applying ihe necessary correction for occluded gox, the 
correction having been very accurately ascertained from a large 
number of observations The final mean value of the atomic 
weight of copper afforded by the whole of Dr Richards’s experi 
ments is 63 604 (oxygen = i6J, the maximum and minimum 
values being 63 609 and 63 600 respectively If the value of 
oxygen is taken as 15 96, that of copper becomes 63 44. 

Thf additions to the Zoological Society’s Gardens during the 
past week include two Four-horned Antelopes (Tctraceios 
quadruornii 6 9 ) from India, presented by Mr H M 

Phipson, C M Z S , a Huanaco (Luma huanacos 6 ) from” 
Bolivia, presented by Mr Frank Parish, F Z.b , a Black¬ 
necked Hare (Lcpus tngrtcolhs) from Ceylon, presented by Mr 
T C Kellock , a Common Squirrel (*kiurus vu/gans), British, 
presented by Miss Ruxton , a Masked ParrakceL (Pyrrhulopsi\ 
pe' sonata) from the Fiji Islands, presented by Mr A B Holds 
worth , a Hooted Eagle (NuaAus pennatus) % European, pre 
sented by Lieutenant J E Rhodes, a Kestrel (Titmunculus 
aloud at ms), British, presented by Mr Frank Alien t a European 
Fond Tortoise (Etnys europna), European, presented by Miss 
Lilian Powell , Uvo Alligators (Alligator mississippimsis , jv ) 
from Florida, presented by Mr R White , a Moloch Lizard 
(Moloth hot ridtts) from Australia, presented by Mr John 
McLey , a ldama (Lanm peruana 3) from Peru, an Ostrich 
( 5 'trulhio camelus <£) from Africa, a One-wattled Cassowary 
[Lasuarius umappcnduulatus ), a Common Crowned Pigeon 
(Gout a cot oriata <$ ) from New Guinea, two Victoria Crowned. 
Pigeons (Goura vntornv 3 ? ), from the Island of Jobie, two 

Narrow barred Pigeons (Afacropygia Upto^tamnnca) from Java, 
two l’ale headed Parraketls (Platyccrcus pallidiccpi) from Norlh- 
East Australia, two Roseate Spoonbills (PLitaUa ajaja) from 
South America, two Vociferous Sea Eagles (Hahattus vocifet) 
from Wc<jt Africa, purchased, a Japanese Deer (Lcri'us stha), 
born in the Gardens 

OUR ASTRONOMICAL COLUMN 

Lie Hi-V ariations of Y Cygm —The British Astrono¬ 
mical Journal , No 266, contains two contributions from Mr S 
Yendell and Prof Duncr, the former "On some observed 
minima of Y Cygm,” and the latter 11 On the chief cause of the 
anomalies in the iight-vanations of Y Cygm " Mr Yendell in 
his paper thoroughly agrees with the explanation put forward 
by Prof Duncr Lo account for the anomalies in the light vana 
Lions, and says Lhat, when the two sene* of observations are , 
taken simultaneously, “the substantial correctness of his 
(Duner’s) fundamental assumption appears to me to be proved 
bejond the possibility of a cavil ” It may be remembered that, 
in Prof Duntr's former paper on this subject, he wax struck 
with the discordance of some of Mr Yendcll’s observations, 
which did not seem to harmonize with his own suggested ex¬ 
planation These observations are now published in deiail in 
this paper, and will be read with interesL by those who are 
following up this curious variable 

Pi of Duncr, in a few words, discusses the results obtained 
when his own observations are compared with those of 
Mr Yendell The differences between the observed and 
calculated Limes of minima showed a decided rate of change, 
Lhe mean rate being - o 023d , but lacked regularity In 
one case the jump from one epoch to another amounted 
to a rate of - o 056d , but he thinks that this may be ac¬ 
counted for by a variation in Mr Yendell’s method 01 observ¬ 
ing, for other observation! show altogether nearly constant 
deviations, indeed, "it will be more correct to attnbutq the 
discordance simply to errors of observation, than to anomalUi in 
the light variations of the star 11 

Active Eunar Volcanoes’— FroT Pickering, in th^ 
Obscn*atory for this month, raises the question of active lunar 
volcanoes, from some recent observations made with the 13-Inch 
Clark, using powers varying from S00-1200 Examining fipt 
the Mare Serenilaus, of 67 craters 32 were found common to 
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both charts, 24 on Nelson's and not on Prof Pickering's, while 
II were found on Prof Pickering's and not recorded by Neison 
With higher powers, all Neison'a, except two, were discovered, 
and, in addition, several other small ones Just about the region 
of Bessel a change seem> 10 have taken place since Neison made 
his map, for there are one or two cases in which the crater pits 
picked out by him for reference are now not the most conspicuous 
objects, there being several others far more prominent in the 
immediate vicinity. The floor of Plato also has been carefully 
scrutinized, and several of what were then more or lesb distinct 
luminous points are now either invisible or barely so, while nne 
large crater was seen where previously none was recorded 
Whether a real change has taken place in these parts of the 
moon’s surface, or whether the antecedent observations were 
sufficiently accurate, is a matter of doubt, and u is for future 
observers io determine this But now, as Prof Flickering says, 
11 that we are able to study the smaller lunar craters In advantage, 
and so many changes are noted, it does nor seem as if the same 
cause (the mere action of sunlight) can have affected so many of 
them in the same way, nor docs it seem as if all the changes 
noted can be due to erroneous delineation '' 

CATALOGUE of NbiiUL/e. —In Aslronomiseke Nach)ichten t 
No 3094, the Catalogue No 10 of nebula discovered at the 
'Warner Observatory by Swift is inserted The number in¬ 
cluded, which generally consists of one hundred, amounts here 
to sixty, the reason being that owing to the increasing number of 
electric street lights these faint ojjects are rendered invisible 
by the illumination of the atmosphere 


GEOGRAPHICAL NOTES 

Dr Henry Schlichtrr contributes a valuable epitome of 
our knowledge of ihe pygmies of Africa to the June number 
of the Scottish Geographical Magazine lie diwdea the dwarf 
tribes hitherto reported into four great groups, according to the 
regions they inhabit, recognizing, however, the probability of 
further exploration revealing connecting links between them 
The first group, or dwarfs of West Africa, includes the Obongo, 
Akoa, and Babongo, which viry between 4 and 5 feet in height 
The second, or Central African group, contains the Akka, 
Wambuiti, and Batua, of even smaller stature, inhabiting the 
Congo Basin, scattered amongst Bantu tribes The third group 
10 that of the East African pygmies whose existence east of the 
Nile and south of Kafla was reported as early as 1826, but 
they are still little known The fourth group, those dwelling 
south of the Congo basin, is relegated to another paper. 

Ordnance MAPS of Great Britain are at la^i coming 
urominently before the public Although not likely to ^ialify 
those engaged in producing the sheets, popular atieninn will 
doubtless result in direct and early benefit to cartography and 
e\en lo geography at large A Parliamentary Committee, on 
which Buenlihc geographers arc well represented, has the whole 
b matter under investigation, and the energetic criticisms of Mr 
Crook, which have so long passed unheeded, are now receiving 
further expression in a senes of articles in the Turns The. par¬ 
ticular object of attack is the new quarter inch outline map of 
England and Wales, a map put forward by the burvey with 
some natural diffidence. Tor it is founded on measurements the 
most recent of which were made twenty years ago, and the 
earliest at Lhc very beginning of ihe century The delineation 
of the country, in consequence of the want of subsequent revision, 
resembles a star-chart, in bo far a* it represents each point as it 
existed at some different time in the past Unlike a star-chart, 
however, the quarter inch map of England is of no scientific and 
lutle practical value The more thoroughly this mailer is in 
vesilgated, and the more speedily it i> rectified, ihe belter will 
it be forthe Survey officers, whose m ignificcnt triangulatuns and 
unparalleled accuracy of observation have made ihe mapping of 
the British Islands a model for the world to admire It is high 
time that steps be taken for regular periodical revision of all 
Ordnance maps, and for publication in a form compaiable with 
that of the Staff maps of France and other Continental nations 

An appreciative article on the fate Frof Freeman und^his 
^services to geography appears in the June number ol the F* 0 
* feedings of the ftoyal Geographical Society. Freeman a incut 
important service was to demonstrate that Lhe physical geo¬ 
graphy of a region largely determines lh^ political geography 
of the countries upon it, and that a knowledge of past geo¬ 
graphical conditions ia essential m ordei^ko understand history 
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The report of an expedition to Argentine Tierra del Fueco 
by Sertor Julio Popper has been recently published by tne 
Argentine Geographical Society The region in question is the 
eastern half of Tierra del Fuego, ihe geological structure of 
which is mainly Tertiary rocks much disintegrated , Ihe coast 
line is little indented, with few harbours, the sea shallow and 
abounding in sand-banks, while the climate, dominated by the 
warm Brazil current is equable and moist The south coast 
bordering the Beagle Channel is rugged, rocky, and under the 
climatic Jinfluence of the cold Antarctic drift The tribes m- 
habitiig the island of Tierra del Fuego proper are the Ona 
(compare Nature, xlv 577), who are described an of fine 
physique, resembling the Indians of North America, and sus¬ 
ceptible of civilization Indeed, beflor Popper contrasts their 
magnanimous and forgiving character very favourably with the 
unreasoning cruelty or the white gold-seekers who have invaded 
their territory, yet the Onas are said to be inveterate thieves 
The map accompanying this report is covered with new names 
for features already designated, and it can hardly be expected 
that these will be accepted by European geographers 

Mrs lilsHOF (Miss Bird) read an interesting paper on her 
recent jouyiey to Little libel, before the London branch of the 
Royal Scottish Geographical Society, on May 31, the Duke of 
Argyll presiding I ady travellers are not encouraged to 
describe their expeditions Lo the Royal Geographical Society, 
and as the British Association, which receives communications 
from men and women on an equal footing, cannot meet in 
London, this opportunity for a metropolitan audience to hear 
at first nand the account of an adventurous journey, and the 
sympathetic estimate of the inhabitants of a little-known region, 
by a woman of Mrs bishop’s tried courage and trained observing 
powers was naturally i Gen advantage of to the utmost. 


MICRO-ORGANISMS IN THEIR RELA TION 
TO CHEMICAL CHANGE 1 

A LMOST exactly on this day twenty-two years ago the sub¬ 
ject uf micro organisms was introduced to the audience of 
the Royal Institution in one of those charming discourses, which 
so many of us well know were always to be heard from Dr 
Tyndall The title of his discourse on that occasion was " Dust 
and Disease,” and its contents should be studied by atJ interested 
in this departure of science, forming, as it docs, a part of the 
classical literature of the subject in which it marks the com 
mencunent of a. new epoch 

It has probably rarely, if ever, happened before, that in so 
short a period as twenty two years any science has undergone 
such a marvellous advance, such a many-sided development, as 
that which has taken place m the case of bacteriology the science 
which is devoted to the study of those low forms of life which 
we group together under the name of micro organisms This 
advance has been made through the ungrudging expendituie of 
self den) mg labour by a great body of earnest workers of nearly 
every nationality The subject 19, indeed, one calculated to draw 
farLh interest and enthusiasm, for the problems involved are not 
only of high scientific importance, but are also of incalculable 
moment to mankind, and, indeed, Lo the entire living creation 
The great impetus which this Dew science received at Ua out¬ 
set was imparled by Pa-teur, who has not only laid the founda¬ 
tions, but has also added, and is mil adding, bo much to the 
superstructure uf its many mansions 

Die side of bacienology with which the general public is most 
commonly brought in contact is that which relates to disease, 
but of this I propose saying absolutely nothing to night It has 
been dealt with hy others in thn place, and notably by my 
friend Dr Klein . 

There is a second side of bacteriology which has also a special 
interest for at least a porLion of the public, in consequence of 
the invaluable assistance which it has afforded to some sections 
of the industrial world Indeed, chronologically, this industrial 
department of bacteriology was the first which claimed attention, 
for the growers of wine, Lhe brewers of beer, and the manu¬ 
facturers of fermented liquors of all kinds from the highest 
antiquity have been practical bacteriologists, of the same spon¬ 
taneous order, it is true, as M Jourdain was an unconscious 

1 Friday Evehuig DIicouik, delivered by Prof Percy F Frankland 
F K 9 , nt (hi Roy H InHitulloO of Croat BrOwn, on February iy, 1S91, 
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author of prose II was Pasteur also who first in fused science 
mlo the operations of the wlne-vat and the fermenting tun, by 
his classical 11 fetudes sur la Bicre et sur le Vin 11 It was he who 
first showed that the normal work of the brewery was accom 
plished by particular forms of micro organisms, known as yeast, 
and that the frequent failures (o produce beer or wine of the 
deured quality was occasioned by the presence of foreign forma 
of micro-organisms giving rise to acidity and Other undesirable 
changes in theae beverages 

In these researches of Puteur's on beer and wine, we are 
almost for the first time brought face to face with the precise 
nature of some of the ch-mical changes which micro organisms 
bring about The time-honoured vinous fermentation of sugar, 
the products of which had been valued and indulged in by man 
even from the days of Noah, is for the first time so accurately 
studied asto be definable almost with the precision of a chemical 
equation 

Similar attention was also given by Pasteur to some of the 
other micro organisms which deteriorate Lhe quality of the beer— 
thus more especially to the bacterium which causes the acetic or 
vinegar fermentalion, which is a process of oxidation , tiansform- 
ing alcohol into vinegar, to the bacillus inducing the lactic 
fermentation, which is a process of <i cl omposition, in w/uch sugar 
yields lactic acid , as well as to that which brings about the 
bntyiXL fermentation, a process of redaction, in whfch butyric acid 
is formed 

These are the foundations and ^cnflfolding on which subsequent 
investigators of the phenomena of fermentation have laboured 
Thu«, making use of more refined methods than those which were 
at the disposal of Pasteur, Christian Ilansen, of Copenhagen, 
has enormously extended our knowledge of the alcohol producing 
organisms or yeasts , he hns '>hown that there are a number of 
dutinct forma, differing indeed but little amnngst themselves in 
shape, but possessing very distinct properties, more especially in 
respect of the nature of certain minute quantities of secondary 
products to which they give rise, and whu.li are highly important 
as giving particular characters to lhe beers produced Hansen 
has shown how the-.e various kinds of yea$i may be grown or 
cultivated in a state of purity even on the industrial scale, and 
has in this manner revolutionized the practice of brewing on the 
Continent- For during the post few years theae pure yeasts, 
each endowed wuh particular qualities, have been grown with 
scrupulous care in laboratories equipped expressly for this pur¬ 
pose, and these pure growths are thence despatched to breweries 
in all parts of the world, particular yeasts being provided for the 
production of particular varieties of beer In this manner 
scientific accuracy and the certainty of success are introduced 
into an industry in which before much was a matter of chance, 
and in which nearly everything was subordinated to tradition and 
blind empiricism 

The Bacteria connected unth the Soil 

It ip, however, with regard to the bacteria connected wnh 
other industries than those of alcoholic feimentation Lhat our 
knowledge has particularly advanced dunng the last few year? 
Thui some of lhe most important phenomena in agriculture 
have recently received a most remarkable elucidation through 
the study of bacteria 

Scientific agnculLunsis are generally agreed that one of the 
most important plant foods In the f oil is mine acid, indeed they 
inform ui that if a soil were utterly destitute of this material it 
would be incapable of growing the barest pretence of a crop, 
cither of corn, or of roots, or of gras r, even if the ami were in 
other respects of the most superh lexlure, however favourably it 
might be situated, however well drained, tilled, and supplied 
wiLh the purely mineral ingredients of plant food, such as 
potash, lime, and phosphoric acid 

Vet, notwithstanding the commanding importance of this 
substance nitric acid 10 vegetation, it is present in ordinary 
fertile aoils In but little more than homoeopathic doaei 

These facts ire gathered from those grand experiments which 
have dunng the pest half century been going on at Rothamsted 
under the direction of Sir John Lmwes and Dr Gilbert, and 
which have rendered ifca Hertfordshire farm a luminous centre 
of the whole agricultural world 

From these experiments H appears that sometimes there is in 
fertile soil under I part, and often under 10 parts, of nitrogen as 
nitrate per million of soil 

Indeed, Id order to detect and estimate these minute 
quantities, the molt refined methods of chemical adalfsli have 
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to be called into requisition [Demonstration of the presence of 
nitric acid in soil by diphenyUmine test.J 

how (he cause of such minute quantities only of nitric acid 
being found in soils is due partly to this material being washed 
away by the ram, and partly to its being so eagerly token up by 
plants lor the purposes of nutrition , foi it has long been known 
that by suitable means the quantity can be enormously increased 
if no vegetation is maintained, and the ground properly pro¬ 
tected from rain lhe soil, in fact, under ordinary circum¬ 
stances, continuously generates this mine acid from tne various 
nitrogenous manure** which are applied lo jt, and it is in the 
form of nitric acid lhat the nitrogen of manures principally 
gains access os nutriment to the plant 

It was in the year 1877 that two French chemists, Schkesing 
and Muniz, showed that this power of soils lo convert the 
nitrogen of nitrogenous substances into nitric acid was due to low 
forms of life—lo micro-organisms or bacteria The proof which 
they furnished of this statement was of a very simple character, 
and consisted essentially in demonstrating lhat this production 
of nitric acid, or process of nitrification, as n Is qeuerally called, 
h promptly inhibited or brought lo a standstill by all those 
materials which have the property of destroying micro-organisms, 
and which we call antiseptics > whilst similarly the process is 
stopped by heat and other influences which are known to be 
fatal to hie in general 

These results of Schlaslng and Muntz were confirmed and 

£ really extended In this country by Mr Wonngton and Dr 
lunro, but although the vual nature of the process was fully 
established, little practical advance was until recently made m 
the identification or isolation of the particular bacteria respon¬ 
sible for this remarkable and invaluable transformation 

In 1886, however, 1 very important step was made by Dr 
Munro, who showed that this process of nitrification could take 
place In solutions practically destitute of organic matter, or, in 
other word«, lhat the vital activity of the bacteria of nitrification 
could he maintained without nutriment of an organic nature 
In 1885, I had myaelf already established the fact that some 
micro-organisms can actually undergo enormous multiplication 
in ordinary distilled water — 


Multiplication of Mia o-organisms 1 n Distilled l Voter 1 


Hour* trier intmduclion 
tif micro-or gam, ms 
O 


6 


24 

48 


Number oT micro-or gam* mi 
found In 1 c-c of water 


1 »°73 
6,028 
7,262 
48,100 


Id taking up the subject of nitrification in conjunction with 
my wife in lhe autumn of 1886, I determined to avail myself of 
this remarkable properly of the nitrifying organisms to grow in 
the absence of organic matter, thinking that in this way It would 
l^e possible to achieve a separation of lhe nitrifying organism* 
from other forms which can only grow if organic food materials 
are supplied to ihem 

Proceeding on ihese lines, we have earned on the process of 
nitrification over n period of upwards of four years without the 
nitrifying organisms being supplied with any organic food 
materials whatsoever — 


Composite n of Solution employed for Nitrification 


In 1000 c c. of 
distilled water 


Ammonium chloride 

5 erm. 

Potassium phosphate 

1 

i) 

Magnesium sulphate 

02 

11 

Calcium chloride 

01 

p V 

Calcium carbonate 

5 0 

M 


In a solution of this composition the process of nitrification 
was earned on over a period of upwards of four yean, as Indi¬ 
cated In Lhe table on p 137. 

In carrying on this senes of experiments it wai soon evident 
that although a number of forms foreign to the nitrification pro¬ 
cess were being eliminated, there were still some remaining 
alongside of the nitrifying organisms, or, in other words, Lhat a 
pure culture of the nitrifying ore an urns had not been obtained. 
From various considerations, however, we came to the con¬ 
clusion that IheAlirifylng organisms probably differed from ihe 
other forms which were still present along with them In being 
unable to grow on the common ciutivatlng medium employed by 
bacteriologists, and known as gelatin-peptone. 
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Experiments on Continuous Nitrification in Afmetal Solutions 


Oenarailon 

D-ue of 
Inoculation 

Quantity taken fur inoculation 

Date when 
nnnfiratjon 
firnLuWrvtil 

I 

9 

5 

1887 

Original garden soil 


20 

5 

1887 

II 

25 

6 

1887 

3 needle luops from 

I 

30 

6 

1887 

Ilf 

I 

7 

1887 

1 V 

II 

7 

7 

1887 

IV. 

14 

7 

1887 

1 f 

III 

2J 

7 

18-7 

V 

25 

7 

1887 

I P 

IV 

1 7 

1 

8 

1887 

Vf 

26 

S 

1887 


V 

10 

1887 

VII 

3 

to 

1887 

I needle-loop from 

VI 

7 

10 

1887 

VIII 

7 

10 

1887 

1 needle-point from 

V1T 

[ 7 

10 

1887 

IX 

W 

10 

1887 

11 

VIII 

29 

10 

1887 

X 

7 

it 

1887 

,, 

IX 

3° 

11 

1&87 

XI 

1 

12 

1887 

1 V 

X 

15 

12 

18S7 

XII 

16 

r2 

1887 


xr 

ij 

1 

xfiSH 

XIII 

28 

1 

1888 

,, 

XII 

20 

2 

issa 

XIV 1 

29 

2 

18S8 

1 1 

Mil 

5 

4 

1888 

XV 

7 

4 

1888 


XIV 

27 

4 

1888 

XVI 1 

3° 

4 

1886 

fl 

XV 

10 

5 

18S8 

XVII 

12 

5 

1688 

rr 

XVI 

26 

5 

1888 

XVIII 

19 

7 

1888 

1 1 

XVII 

3 

9 

1888 

XIX 

3 

9 

1888 

, f 

XVIII 

1 

10 

issa 

XX 

11 

10 

18S8 

11 

MX 

20 

11 

1 BBS 

XXI 

24 

11 

1888 


x\ 

26 

2 

1889 

XXII 

26 

2 

1889 

11 

XM 

4 

5 

1889 

XXIII 

28 

6 

18S9I 

1 1 

\\u 

18 

lO 

1889 

XXIV 

4 

II 

1889 

11 

xxnr 

17 

12 

1889 

XXV. 

27 

12 

1889 

1 > 

XXLV 

25 

4 

1890 

XXVI. 

16 

5 

1890 

r v 

\\v 

2 

7 

1890 

XXVII 

15 

7 

1890 

II 

XXVI 

30 

1 

1891 

XXVIII 

3 

3 

1891 

n 

XXVII 

2S 

5 

1S91 


The separation from these foreign forma was ultimately 
effected by enormously diluting one ol these nitrifying solutions, 
and then taking out small portions of this diluted material and 
introducing each of these portions into separate ammomacal 
solutions In some of these nitrification woe established, in 
others not, whilst amongst tho*e in which nitrification 
established, some contained organisms which grew upon gelatin, 
whilst one refused to give any growth on the gelatin at all, 
although it was seen under the microscope to contain abundantly 
bacteria of the form shown in the diagram [Lantern slide of 
nitrifying bacillococcus (Frankland) ] 

These results, which were published in March 1890, were fol 
lowed in about a month by a communication in the Anm t/i r de 
rInst 1 tut Pasteur, by M Winogradsky, who had also separated 
a very similar, if not identical, nitrifying organism, and a few 
months later again a similar separation was made by Mr 
Wartngton 

But these discoveries had not completely unravelled the 
problem of nitrification, for the organisms separated in these 
three independent investigations possessed only the property of 
converting ammonia into nitron* and not into mtru and The 
nitrous acid Is an intermediate body, which curiously is rarely 
found excepting in very minute quantities in soil The changes 
will be more clearly understood by reference to the chemical 
equations.— 

(1) NH, + 3 0 = H ,0 + NHO, 

(Ammonia) (Oxygen) (Water) (Nurom Aud) 

(a) NHO a + O = N HO, 

(Nitrous Acid) (Nurlc Aud) 

The organisms separated by Winogradsky, by Wanngton, 
and by myself, possessed only the property of effecting the first 
of thtie changes, they were absolutely destitute of the power of 
bringing about Lho second 

Now, the curious thing li that the first of these changes is by 
far the most difficult to accomplish by purely chemical means, 
whilst the second can be brought about with the greatest facility 
[Demonstration of addition of acid permanganate to solution of 
ammonium sulphate, colour not discharged.] pDe mo ns Iran on 
of addition of acid permanganate to solution of potassium nitrite, 
colour discharged,] 

Thus the potassium permanganate has 40 action on the 
ammonia, whilst the nitrite it oxidizes ta nitrate. 
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In order to hring aboyt the first change, we have to employ 
one of the most powerful oxidi 7 ing agents known to chemists, 
viz ozone [Demonstration ozone from a Siemens lube was 
passed through strong solution of ammonia , the production of 
nitrous and nitric aculs was exhibited by the formation of white 
fumes, as well as by the aulph'inilic acid and diphenylaaune 
tests ] 

We thus see that the power of oxidation possessed by our 
nitrifying organism is altogether unique, and does not find us 
parallel amongst purely chemical aginls of oxidaLion But ho?v 
then is the mint and joumi in the \oil pioduted when these 
organisms yu Id only ni t/om atitl J 

At the tunc wlun I found ibat the organism which I had 
separated produced nitrous ncid exclusively, I pointed out that it 
was doubtless explicable on one of two hypotheses (1) that 
nitrous and nunc acids are j ml need by totally distincL 
organisms , or (zl that the same organism produces the one or 
the olhei according to the conditions under which it is growing 

More recent researches of Winogradsky have shown that the 
first of these two alternative hyjHitbeses is the correct one, for, by 
making culuvaiions of soil in a solution containing nitioug acid 
and no ammonia, Winogradsky has succeeded in isolating a 
micro orgasm which possesses the power of converting nitrous 
acid into nitric acid, hut has no power of attacking ammonia 
[I antem slide hf nunc ferment (Winogradsky) ] 

This second organism or mtru ferment, as we may call if, 
resembles in its activity the purely chemical oxidizing agem — 
potassium pei mausfanate —which, as ue have ^een, has no action 
on ammonia, but readily converts nitrous into nitric acid 

The process of nitrification in the soil now becomes intelligible 
in Us entirety It is the work of two independent organ ism 1, 
the fir'd of which converts ammonia into nitrous acid, whilst the 
second transforms inLo nitric acid the nitrous acid produced by 
the first 

There 14 a point in connection with the distribution of nunc 
acid in naiure which is exceedingly remarkable, and which forces 
itself upon the attention of every sLurlenl of the process of nitri¬ 
fication Although nitriL acid is generally so scantily present 
in the soil, there is one notable exception to this lule, for In ihe 
rainless dulricis of Chili nnd Peru there are found immense de¬ 
posits of nitrate of soda, or Chili uhpetre, as it n called, whi-h 
would appear to represent Ihe result of a gigantic nitrification 
process in some previous period of the earth’s history The vut 
quantities of ihis^naterial which occur in these regions of South 
America can be gathered from the Tact that its exportation has 
fui years been going on at the rate indicated by the following 
figures During the first six months of 1890 Lhere were brought 
to the United Kingdom 90,000 ton*, and to the European con 
lincnt 480,000 tons 

From the presence of such altogether enormous quantities, 
one is almost tempted to hazard the auggesiiou that in this par¬ 
ticular region of the earth, under some special circumstances of 
which we know nothing, ihe nitrifying organisms must hare been 
endowed then and there with very much greater powers than 
they posieas to day, and it 11 particularly noteworthy that in a 
recent examination of soils from nearly all parts of the earth, 
one coming from Quito, and therefore not far distant from these 
nitrate fields, wai found to passem the power or nitrification in a 
degree far beyond that exhibited by any other soil huherlo ex- 
pmmenicd wnh Is it not possible, perhaps, that we have in 
these vigorous nitrifying organisms of the soli of Quito, the not 
altogether unworthy descendants of ihe Cyclopean race of nitri¬ 
fying bacteria, which must have built up ihe nitrate wealth of 
Chill and Tem, and (bus countless ages ago founded the fortunes 
of our nitrate kings of to-day J 

But ihe^ mtufying organisms have also assisted in teaching 
us a highly important lesion in connection with the mainten¬ 
ance oHife 

The facts which I have already referred to concerning the 
multiplication of micro organisms in distilled water, ana the 
continuation of the nitrification-process over a period of four 
years m purely mineral solutions, are strong presumptive evidence 
in favour of these bacteria being able to gain a livelihood in the 
entire absence or organic food-stuffi. I refrained, however, 
from promulgating such a revolutionary doctrine until I should 
have nod an opportunity of repeating these experiments with 
materials in wnlch the absence of even the merest traces of 
organic matter had been assured, for, as efaetnists well know, 
even distilled water may contain traces of organic matter. 

Such a rigid proof as I had contemplated has, however, In the 
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me anti me been attempted by M, Winogradsky, also in connec¬ 
tion with his experiments on nitrification, and he baa indeed 
found that the nitrifying organisms flourish, multiply, and 
actually build up living protoplasm in a solution from which 
organic matter ha* been moat rigorously excluded Now this 
living protoplasm In the experiments in question must have been 
elaborated by these bacteria from carbonic acul as the source of 
the protoplasmic carbon, and from ammonia and nitrous or 
nitnc acia« as the source of the protoplasmic nitrogen If 
these experiments are correct, and they were undoubtedly per¬ 
formed with great skill and much caution, th?y are subversive of 
one of the fundamental principles of vegetable physiology, 
which denies to all liviDg structures, save those of green plants 
alone, the power of building up protoplasm from such simple 
materials 

I had occasion to mention in connection with these'nitrifying 
organisms that they refuse to grow on the ordinary solid culti¬ 
vating media employed by bacteriologist?, a fact which presents 
a great obstacle to their isolation in a stale of purity, for it is 
just by means of these solid culture media that micro organisms 
are most easily obtained in the pure state 

This difficulty has, however, been overcome in a most in¬ 
genious manner, originally devised by Prof Kuhne, in which 
the solid medium is wholly composed of mineral ingredients, 
the jelly like consistency being obtained by means oT silica 
[Demonstration of preparation of silica jelly, consisting of am¬ 
monia sulphate, potassium phosphate, magnesium sulphate, 
calcium chloride, magnesium carbonate, and dialysed silicic 
acid ] 

Bi vat ton of Tree Nitrogen by P } ant\ 

But whilst the study of the bacteria giving rise to nitrification 
has thus led to the subversion of what was regarded ns a firmly 
established principle of vege 1 able ph>Biology (viz the incapacity 
0 / any but green plants to utihzt carbonic and in the elaboration 
of p, otopfasw), the Hame science has received another shock, of 
perhaps equal if not greater violence, through researches which 
nave been carried on with other micro organisms flourishing in 
the soil 

For nearly a centrny past agricultural chemists and vegetable j 
physiologists have been debating as to whether the free nitrogenoF 
our atmosphere can be assimilated or utilized as food by plants 
Thia question was answered in the negative by Boussingault 
about fifty years since , the problem was again attacked by 
Lawes, Gilbert, and Pugh about thirty year ago, and their 
answer was alao in the negative In the course, however, of 
their continuous experiments on crops, Dawes and Gilbert have 
frequently pointed out Lhat whilst the nitrogen in mo^t crops can 
be accounted for by the combined nitrogen supplied to the land 
in 'he form of manures aDd in rain water, yet in particular 
/e uminons crops, such as peas, beans, vetches, and the like, 
there is an excess of nitrogen which cannot be accounted for as 
being denied from these obvious sources The origin of this 
ext ess of nitrogen in these particular crops they admitted could 
not l»e explained by any of the nnhodox canons of the vegetable 
physiology of Lhe time The « hole question of the fixation of 
atmospheric nitrogen by plants was again raised in 1876 by a 
very radical philosopher, in the person of M Berthelor, whilst 
the most conclusive experiments were made on this subject by two 
German investigators, Prof Hellnegel and Dr Wilfarth, who 
have not only shown that this excess of nitrogen in leguminous 
crops is obtained from the atmosphere, but also that ihis as¬ 
similation of free nitrogen is dependent upon the presence of 
certain bacteria flourishing in and around Lhe roots of these 
plants, for when these same plants are cultivated in sterile soil 
the fixation of atmospheric nitrogen does not take place More¬ 
over, the presence of these microbes in the soil occasions the 
formation uf peculiar swellings or tuberosities nn the roots of 
these plants, ami these tuberosities, which are not foimed in 
sterile soil, are found to he remarkably rich in nitrogen, and 
■warming with bacteria [Lantern dide of nodules on roots of 
sainfoin (Lawes and Gilbert) ] 

Extremely Important and instructive in this respect are the ex¬ 
periments of Prof Nohbe, who has not only confirmed the 
results mentioned, but has endeavoured to investigate the 
particular bacteria which bring about these important changes, 
&>id he haa indeed succeeded in showing Lhat in many cases each 
particular leguminous plant 11 provided with its particular micro¬ 
organism which leads to lit fixation of free fiurogen Thus he 
found ihatif pure cultivations of the bactena obtained from a 
pea tubercle were applied to a pea plant there was a more 
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abundant fixation of atmospheric nitrogen by this pea-plant than - 
if it was supplied with pure cultures of the microbes from lhe 
tubercles of a lupin or a robima , whilst similarly the Tobin 1a wa<i 
more beneficially affected by the application of pure cultures 
from robiQia-tuhercles than by those from either pea-tubercles or 
lupin-tubercles [Lantern-slides exhibiting Nobbe’a experiments 
on pea and robima ] 

Thu subject of Lhe source of nitrogen in leguminous plants has 
again been taken up by Sir John Lawes and Dr Gilbert at 
Rolhamsted, and their recent rcsulLs fully confirm the obierva 
tions of these foreign investigators that it 11 partially derived 
from the free atmospheric nitrogen through the agency of bacteria 
in the soil 

To micro organisms again, then, we must ascribe the accom¬ 
plishment of this highly important chemical change going on in 
the soil, although it has not hitherto been so fully illuminated as 
the process of nitrification 

Select 11 e Action of d\/nro-orgaiiismi 

Any of the ordinary plants and animals with which we are 
familiar may be regarded as analytical machines, and we our¬ 
selves, wubout any knowledge of chemiBtry, are constantly per¬ 
forming analytical testa , thus we can all distinguish between 
sugar and salt by Lhe taste, between ammonia and vinegar by 
1 he smell, whilst by a more elaborate investigation we distinguish, 
for instance, between the milk supplied from two different James 
by ascertaining on which we or our children thrive best In fact, 
such analytical or selective operations are amongst the first vital 
phenomena exhibited by an organism on coming into this world 
It is, however, particularly surprising to find this analytic or dis 
tinguishing capacity developed in an extraordinarily high degree 
amongst micro-organisms From the power which we nave seen 
that some possess of flourishing on the extremely Lhin diet to be 
found in distilled water, we should be rather disposed to think 
lhat caprice would be the very last failing with which they 
would be chargeable As a matter of fact, how ever, lhe perfectly 
unfathomable and inscrutable caprice of these minute creatures 
II amongst the first things with which the student of bacterio¬ 
logical phenomena becomes impressed Let me call your 
attention to a striking example of this which I have recently 
investigated 

I have here two substances, which have the greatest 
similarity — 

Manmie Duluth. 

Otcurre/u e N umerous plant-juicea Ditto, but less frequently 
Jaste Sweet Ditto, but lesa so 

Melts 166° C 188° C. 

Lrydallitie Jot m Large rhombic I T _ , 

J J b i Large moQocl inic pri-ms 

prisms 1 

Not only, however, do these two substances pos«e*s such a 
strong external resemblance to each olheT, but in their chemical 
behaviour abo they are so closely allied that one formula has to 
do duty for both of them, for so alight is the difference in the 
manner in which their component atoms are arranged that 
chemists have not yet been able with certainty to ascertain in 
what that difference consists Under these circumstance! it would 
have been anticipated lhat bactena would he quite indifferent as 
to which of these two substances was presented to them, and 
Lhat they would regard either both or neither as acceptable But 
such is by no means the case , some micro-organisms, like 
ordinary iea^t, have no action upon either, whilst others will 
attack manmie, leaving dulcite untouched, others again , being 
Lss discriminating^ attack both , representatives of a fourth 
possible clas^ u'huh would act upon dulcite but not upon manmte 
are u yet undiscovered [Lantern slide and plate culture of B 
ethacetuus ] 

This bacillus, I have recently shown, has the property of 
breaking down the manmte molecule into alcohol, acetic acid, 
carbonic anhydride, and hydrogen, but leaves the dulcite 
molecule untouched 

More recently I have, m conjunction with my late assistant, 
Mr Frew, succeeded In obtaining a micro-organism which 
decomposes both mannue and dulcite Into alcohol, acetic and 
succinic acids, carbonic anhydride, and hydrogen. [Lantern- 
slide and plat^cullure of B ethacetosuccwieus,] 

Opt unity Active Substances 

But Lhese are by no means ibe ultimate limits to which the 
selective or discriminating \oweis of micro-organ Lams can be 
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pushed, for although niannite and dukile are extremely similar 
substances, they are not chemically identical We are 
acquainted, however, with substances which, though chemically 
identical, are different in respect of certain physical properties, 
and are hence known as physical womers It is m explanation 
of this physical isomerism that one of the most beautiful of 
chemical theories was propounded by Rebel and Van 'l Hoff in 
1874, and which remains unsupplanted to the present day 

This theory depends upon taking into consideration the dis 
symmetry of the molecule which is occasioned by the presence 
in it of a carbon atom which is combined with four ibllirrnt 
atoms or groups of atoms, and is most easily intelligible from an 
inspection of iliese two models [Demonstration of tefrahedial 
models of asymmetric carbon atom ] 

» This molecular dissymmetry is specially exhibited m the 
crystalline form of such substance*, and in Lheir action upnn 
polarized light 

The molecule arranged accmding lo the one pattern Im lhe 
propeity of turning the plane nf polarization in une direction, 
whilst the molecule arranged according to the other pattern his 
invariably the properly of inrning the plane through precisely 
the same angle in the opposite direction The molecular dis 
symmetry ceases when two such molecules combine together, the 
resulting molecule having no action on polarized light at all 

1 he interest of ihe-te phenomena in connection viuh micro 
organisms lies in the fact that lliey ire sometimes possessed of 
lhe powtr of discriminating between these physical isomers 
Although this remarkable property un- demonstrated years ago 
by Pasteur in respect of Lhe tartaric audi, it has only compara¬ 
tively rarely been taken advantage of Recently, howevei, 
chemical science has been enriched in sever?! instances by sue 
Lessfully directing the energies of micro organisms in such work 
of discrimination 

During the past few years no chemical researches have com 
' manded more interest, both on account of their thcorct il unpoil 
mice and the fertility of resource exhibited in their execution, 
than those of Emil Fucher’s, which have led to the artificial 
preparation in the laboratory of sevei al of the \ xnous forms of 
sugar occurring in nature, as well as of other sugars not hitherto 
discovered amongst the products of the animal or vegetable 
kingdoms The natural sugars are all of them bodies wuh 
dissymmetric molcLules, powerfully affecting the beam ol 
polarized light, but when prepared artificially ihey arc without 
action on polarized light, because in the artificial product the 
left handed and Tighl-handed molecules are present in equal 
numbers, the molecules of the one neutralizing the molecules of 
the other, and thus giving rise to a mixluie which does not affect 
the polarized beam either way IJy the action of micm 
organisms, however, on such an inactive mixture, the one su of 
molecules is searched out by the microLes and decomposed, 
leaving the other set of molecules untouched, and the latter now 
exhibit their specific action on polarized light, an active sugar 
bung thus obtained 

* The moBt suitable micro organisms to let loose, so to speak, 
on such an inactive mixture of sugar-molecules, are those of 
brewers'yeast, which decompose the sugar molecules with for 
malion of alcohol and carbonic anhydride their action on 
these inactive artificial sugars of Fischer's is particularly note 
worthy 

One of the principal artificial sugars pieparcd by Fischer is 
called fructose t u is inactive, but consists of an equal number of 
molecules of oppositely active sugars called ft£vulo\t 

One set of these lotvulose molecules turns Lhe plane of polanza 
lion to the right, and we may call them nqht handed UczuIo\l % 
whilst the other set of l<evulosc moUitth* turns the plane of 
polarization to the left, and we may call them left handy d 
hr vu lose. 

The left-handed lxvulose occurs in nature, whilst the right- 
handed leevulose, as far as we know, does not Now, on 
putting brewers' yeait into a solution of the fructose, the yeast 
organisms attack the left-handed laevulose molecules and convert 
them into alcohol md carbonic anhydride, whilst the right- 
handed lrvuloie is left undisturbed The yeast organisms Lhus 
attack that particular form of lavulose of which their ancestors 
can have had experience in the past, whilst they leave untouched 
*he right-handed laevulose molecules, which, beingtnew creation 
°f the laboratory, they have no hereditary instinct or capacity lo 
deal with. 

This selective power u poasessed alto by other, forms of micro 
organisms besides the yeasts, which are adeed only suitable for 
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lhe separatory decomposition of sugar*, and by means of 
bacterial forms a much greater variety of substances can be 
attacked 111 this manner Thus I have recently found that 
glyceric ncid can be decomposed by the B cthacciuus t to which 
I nave already referred this evening 

This glyceric acid is thus represented by chemists — 

(L llpH) 

I 

C s H fl 0 4 or (ID— C(OH) 

■ I 

(COOH) 

and this should, according to Le Lei and Van’t Hoff's thtory, 
lie capable of existing in two physically isomeric forms, as 
Lisily shown by our models 

I he orthnary glyceric acid known to chemists is, howevei, 
quite inactive to polarized light, and must consist, therefore, of 
1 combination in equal molecules of a right-handed and left 
handed glyceric acid Now when the B cfhaectuus is put into 
a suitable solution of the calcium salt of this glyceric acid, it 
multiplies abundantly, and completely consumes the nghl-handed 
molecules of the salt, but leaves the left handed molecules 
entirely intact, a powerfully active glyceric acid being Lhus 
obtained ^Demonstration of the ItEvorotary power of solution 
of new /me glyaerate with projection polariscope ] 

A number of deuvalives oT this new active glycenc acid have 
recently been prepared in my laboratory — 

Detnatives of Active Glyceric Acni 
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11 tri c again, then, chemistry has been enriched by a number of 
11c. w LunipuLimh, which we owe entirely lo the unaccountable 
Lip n_e ol this m cro-orgamsm 

Individuality J Microorganisms 

Although micro organisms are thus becoming more and more 
indispensable reagents in the chemical laboratory, essential as 
they are for the production of many bodies, it is always nrcessary 
to bear in mind that by virtue of their viridity tneir nature is 
11,finitely more complex than that of any inanimate ihemiLals 
whit-h we are accustomed to employ In a chemically pure 
substance we believe that one molecule is just Ike annihei, and 
1 mce we expect perfect uniformity of behaviour in the molecules 
of such a pure substance under prescribed conditions In a pure 
cultivation of a particular species of microorganism, howevei, 
wc must not expect such nsjid uniformity ofhehaviour from each 
of the individual organisms making up such a cultivation, for 
there may he and frequently are great differences amongst them, 
in fact, each member of such a pure culturi is endowed with a 
more or leas marked individuality of ha own, and these possible 
variations have to be taken mtc confud- ration by those who wish 
to turn their energies to account In fact, experimenting with 
micro organisms partakes rather of the nature of legislating for 
a community than of directing the inanimate energies of chemical 
molecules Thui frequently the past history of a group of micro¬ 
organisms has to be token into account in dealing with them, 
for lheir tendencies may have become greatly modified by the 
experiences of their ancestors 

Or this I will give you an instance Wuich has recently come 
undei my observation — 

Here is a bacillui, which has the property of fermenting 
calcium citrate f I have found that it can go on exerting this 
power for yean. On submitting this fermenting liquid to plate 
cultivation, we obtain the appearances which you see nere 
[Lantern demonitration of plate-culture of bacillus which fer¬ 
ments calcium citrate ] 
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If one of Lhese colonies be transferred to a sLenlo solution of 
calcium citrate, it invariably fails to set up a fermentation of tbe 
latter, the bacillus having thus by mere passage through the 
gelajm medium lost 1 La po*er Lo produce this effect, If, how 
ever, we take another Bimilar colony and put it into a solution of 
broth containing calcium citrate, fermentation takes place , on 
now inoculating from this to a weaker solution of brotn contain¬ 
ing calcium citrate, this a ho is put into fermentation, and by 
proceeding in thu manner we may ultimately set up fermentation 
in a calcium citrate solution which absolutely refused lo he 
fermented when the bacilli were taken directly from the gelatin- 
plate 

Phenomena of this kind clearly indicate that there may be 
around as numerous forms of micro organisms of the potentiality 
of which we are mil quite ignorant Thus, if we were only 
acquainted with the bacilli I have just referred to from gelatin 
cultures, we should be quite unaware of their power to excite 
this fermentation of calcium citrate, which we nave only been 
enabled to bring aliout by pursuing the complicated system of 
cultivation I have indicated It is surely exceedingly probable, 
therefore, that many of the micro organisms with which we are 
already acquainted may be possessed of numerous important 
properties which arc lying dormant until brought injo activity by 
suitable cultivation 

This power of modifying the characters of‘bacteria by culti¬ 
vation is, I venture to ibink, of the highest importance in 
connection with the problems of evolution, for in these lowly 
forms of life, in which, under favourable circumstances, genera¬ 
tion succeeds generation in a period of as little as 20 minutes, 
it should be possible through the agency of selection lo effect 
metamorphoses, both of morphology ond physiology, which 
would take ages in the case of more highly organized beings to 
bring about 

Wc hear much about the possibility of altering the human 
race through training from ihe enthusiastic apostles of education, 
bm even Lhe most sanguine cannot promise that any sinking 
changes will be effected within several generations, so that such 
predictions cannot be tested until long after ihese reformers have 
passed away In the case of micro organisms, however, we 
can study the effect of educational systems consequentially pur¬ 
sued through thousands of generations wuhin even that short 
spaa of life which is allotted lo us here 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Dr, Pelle, Master of Christ's College, has been 
re-elected Vice-Chancellor for the ensuing academical year 

The examination for the Diploma in Public Health will begin 
on October 4 Candidates are to send their names to the Regis- 
Lrary by September 27 

Prof Roy announces a special course in Bacteriology, 
to be given during the long vacation by Mr Adami, 
Mr Kanihack (one of the Leprosy Commissioners), and Dr 
Lloyd Jones, beginning on July 8 It is especially intended for 
candidates, not necessarily members of lhe University, for the 
Diploma in Public Health 

An elaborate scheme for the proposed Mechanical Sciences 
Tripos has been prepared by a special Syndicate, and appears in 
lhe UntvtnUy Reporter for May 31 The Tripos follows the 
main lines of the Natural Sciences Tripos, and seems to be free 
from the objections which have proved fatal lo former schemes 

It 11 understood that the persons on whom honorary degrees 
are lo be conferred on June Ii, in connection with the 
Chancellor 1 inauguration, have been for the most part nominated 
by fail Grace This will perhaps account for the political 
character of the list, which Is, however, partially relieved by the 
preaence on it of General R Strachcy, and Mr G W Hill, 
late of tbe office of the American iEphcmcris, and known 
among astronomers for his fine work on ibe lunar theory Five 
of the honorary graduates are Fellows of (he Koyal Society 

The University College of Wales, Aberystwyth, has been 
admitted to the privileges of a College affiliated to the University 
The Mason College olScience, Birmingham, has been associated 
with the Local Lectures Syndicate in the work or University 
Extension. 

Dr. W Howahip Dickinson, Dr Bradbury, and Dr, J, F 
Payne have been appointed Examiners in Medicine, Dr. W. S 
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Playfair and Dr Griffith Examiners in Midwifery, and Messrs 
Herbert Page, Frederick Treves, and Howard Marsh Examiners 
in Surgery 

Notice of opposition to the appointment of Sir R S Ball to 
the Directorship of the Observatory has been given, The 
grounds staled are ihat Lhe duties of the Professorship of 
Geometry and Astronomy should occupy the whole lime of the 
Professor, while the energies of the Director, in view of the 
recent developments of astronomical science, should be entirely 
devoted to the work of the Observatory It is also held to be 
unwise in these circumstances to refuse the munificent offer of 
Mrs Adams lo provide £10,000 for the endowment of a separate 
Director 1 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 19—"On the Changes produced 
by Magnetization in the Length of Iron and other Wires carry¬ 
ing Currents ” By Shelford Bidwell, M A , LL B , F.R S 

The changes of length attending the magnetization of rods or 
wires of iron and other magnetic metals which were first noticed 
by Joule in 1841, and have in recent years formed the subject of 
many experiments by the author, have been found l o be related 
to several other phenomena of magnetism Maxwell has 
suggested that they sufficiently account for the twist which is 
produced in an iron wire when magnetized circularly and Iongi 
tudinally at the same time lhe resultant lines of magnetiza¬ 
tion, as he points out, take a spiral form , the iron expands in 
the direction of the lines of magnetization, and thus the wire 
becomes twisted Prof G Wiedemann, however, to whom tbe 
discovery of the magnetic twist is due, appears not to be satisfied 
with this explanation, believing lhe effect lo be caused by un¬ 
equal molecular friction 

The subject of magnetic twists has been very fully and care-’ 
fully investigated by Prof C G Knott, and In a paper pub 
lished last year in the Transactions of the Royal Society of 
Edinburgh (vol xxxvi , Part II , p 485) he indicates many 
details in which the phenomena of twist closely correspond with 
those of elongation ami retraction Assuming their essential 
identity, and noting that "an increased current along 
the wire affects the points of vanishing twist in a manner 
opposite lo that in which an Increased tension affects it," 
Prof Knott is "inclined lo conclude that the pure strain 
effects of these influences are of an opposite character 11 
Now, since the magnetic elongation of an iron wire is 
known to be diminished by tension, the remark above quoted 
amounts to a prediction that in an iron wire carrying a current 
the magnetic elongation would be increased "We know 
nothing so far,” Prof Knott observes, “regarding the changes 
of length when an iron wire carrying a current is subjected to 
longitudinal magnetizing forces” , and it was wuh the object of 
acquiring some information on this point, and testing Prof 
Knott's prediction, that the experiments described in the present 
paper were undertaken The results show that it was amply 
verified, and thus Maxwell's explanation of the twist receives 
still further corroboration 

The apparatus used and ihe methods of observation were the 
same aB tno'-e described in former papers Each specimen of 
wire examined was 10 cm long, and the indications of the 
instrument were read 10 one ten millionth part of the length 

The wire first uied was of loft commercial annealed iron, o 75 
mm in diameter The changes of length which it exhibited 
under the influence of magnetizing forces gradually increased 
from ! 3 to 3 i 5 CGS units are indicated in Lhe second column 
of Table I , in which the unit 11 one millionth of a centimetre or 
one ten millionth of the effective length of the wire 

The experiment described iq the last paragraph was repeated 
while a current of 1 ampere was passing through the wire, 
the several magnetizing forces employed being made as nearly 
aa possible the same as before by inserting the some resistances 
successively in the circuit The result! appear in the third 
column of Table I , and show that ihe maximum elongation had 
risen from 11 5 lo 14 5 ten-milhonthi, while the decrement in a 
field of 315 had fallen from 22 5 to about 175. 

The current through the Iron wire was then increased, by at> 
alteration of the rheostat, to 2 amperes, and, os appears in the 
lost column of the table, there was again a marked increase of 
the maximum elongation, and decrease of the retraction in a 
field of 315, c 
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TAHI F I — Iron Wire, diameter 075 mm 


Magnetic field 
due to coil 

C G S unit! 

Elongations in len mdhuniha of lcngihi 

Wilh no current 
ihrnugh wire 

Wilh 1 ampere 
through wire 

Wilh 2 amperes 
ihruugh \*ire 

13 

3 

7 


16 

6 

9 

** 5 

2 J 

7 5 

12 

34 

*° 

*4 5 

20 

40 

11 5 

*4 


5 ° 

10 

*4 

20 

61 

9 5 

12 


8 r 

6 

9 5 

16 

97 

4 

8 


130 

0 ! 

3 5 

S 

171 

-4 

0 


202 | 

9 ! 

4 

- 1 

244 

'2 5 



250 


; 9 1 

- 5 

3*5 

-22 5 

1 

; is 5 


3*9 

— 1 


323 



*3 


For the sake of easy comparison, the principal results obtained 
with this wire are collected m Table II 


Table II —Iron Wirt , diameter o 75 mm 


Current through 

Manmumelonga- 

[Retraction in field 

Field in which 

iron wire. 

lion In tan mil 

| of 3*3 C G h 

length ib 

Amperes 

lionihs or length 

1 units 

unchanged 

0 

! ** 5 

1 22 5 

* 3 ° 

I 

1 14 5 

! *7 5 ; 

170 

2 

20 

1 12 

1 1 

200 


Similar experiments were afterwards made with nickel and 
cobalt 

A nickel wire was used, the diameter of which was o 65 mm 
The retractions which it underwent in fields of gradually in 
creasing strength are given in the second column of Table III 

Table III ,—Nickel Wire, dwmetei o 65 mm 


Retractions in tan millionths of length 

Magnetic field ,_____ 


due to cotL 
GG S units 

With no current 

With 1 ampere 



j through wire 

through wire 


12 

8 

| 8 

0 

*5 

10 

1 II 

- 1 

19 

*5 

15 

0 

28 

25 '5 1 

25 

0 5 

36 

34 

33 

1 

£ 

50 

48 

2 

69 

74 

72 

1 1 

84 

92 

92 

1 0 

99 

**3 

112 

1 

1x9 

*34 

*33 

1 

150 

164 

162 

2 

>75 

178 

1 78 

0 

209 

196 

194 

2 

256 

2*7 

215 

2 

330 

241 

240 

l 1 


The retractions of the wire when carrying a current of I am¬ 
pere, are given In the third column of the table Remembering 
that the figures In the second and third columns denote 
millionths of a centimetre, the close agreement b^wcen the two 
is very remarkable Such small discrepancies as exist can hardly 
tw entirely accounted for by observational or instrumental errors , 
Lhey are probably mainly due to the effect of the rise of lem 
^CTalttro (a* 6 C ) caused by the current in dimihishiug the sus 
:eptibllity of the nickel. 
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Tension has a large effect upon the magnetic retraction of 
nickel it is, therefore, the more remarkable that the action of a 
current, which operates so markedly upon iron, should in nickel 
be practically insensible 

[he results wiLh no current obtained for a strip of rolled 
cobalt, the length of which between the clamps was ao cm , and 
the cross section 1 82 sq mm , are given in ihe first two columns 
of Table IV , and those with a current of 2 amperes in the third 
column 

1 API E IV —Cobalt Strip , lection 1 82 j q vi m 
Retrauiuri in im milhoriili'i nflength 


M-igneur Held 
due 10 coil 


CUS ugh* 

Wilh m current 
through strip ^ 

Wilh a Riniwre 1 * 
through strip 

Difference 

34 

1 1 

I 

1 

O 

5 o 

2 1 

2 5 

-O 5 

84 

4 

5 

- 1 

100 

6 1 

6 

0 

119 

7 5 1 

85 

- I 

*53 1 

11 

I* S 

-05 

209 

• 16 1 

16 s 

-0 s 

33 ■ 

26 ! 

27 5 

-* 5 


Prom an inspection of the difference! tabulated in the fourth 
column, it appears that the effect of the current is to increase the 
retraction very slightly 

According to Rowland the susceptibility of cobalt is increased 
by heating The small additional retraction indicated when the 
current was parsing was, therefore, no doubt due to the increased 
susceptibility consequent upon current healing It may be 
noted that tension seems to have no material effect upon the 
magnetic retraction of cobalt 

Summary 

In an iron wire canying a current, the maximum magnetic 
elongation 15 greater, and the retraction in strong fields is less, 
than when no current is passing The effect of the current is 
opposite Lo that of tension 

ihe magnetic retractions of nickel and of cobalt are not 
sensibly affected by the passage of a current through the metals. 
(Tension considerably modifies the magnetic retraction of nickel, 
but not that of cobalt ) 

"The Human Sacrum M By A M Patereon, M D , Professor of 
Anatomy in University College, Dundee, St Andrews University. 
Communicated by Prof D J Cunningham, D Sc , F R.S 

Chemical Society, May 19 —Prof A Crum Brown, F R S , 
President, in the chair —The President announced that the 
Council had adopted a resolution expressive of the loss the 
Society and chemists generally had suffered by the death, on 
May 5, of Prof von Hofmann The resolution would be 
communicated to the family of the deceased, and to the German 
Chemical Society —The following papers were read —The 
magnetic rotaLioo of compounds supposed to contain acetyl, or 
of ketomc origin, by W II Perkin The author draws at¬ 
tention to Bruhl's determination of the refractive powen of ethyl 
aceloacetate, which favours a ketomc constitution, and to its 
magnetic rotation, which was determined some yean ago by 
himself, and which also supports this view. A list is then given 
of seven supposed acetyl compounds, of which he has ascer¬ 
tained the magnetic rotation, all giving nutnben pointing to a 
ketomc constitution As tuch compounds as these nehave some¬ 
times as ketomc and sometimes u hydroxy-denvatives, it was 
thought desirable to examine a larger number of compounds 
supposed to contain acetyl, or of ketomc origin, between wide 
limits of temperature The following were selected . pyruvic 
acid, levulimc acid (fused and In solution), ethyl aceLonedicar- 
Iroxylate, ethyl acetoacetale, acetylacctone, melhylacetylacetone, 
and ethyl J 9 amidocrotonate The lort-mentioned lour were 
examined at widely different temperatures The magnetic 
rotations of the first five substances agree with a ketomc con¬ 
stitution , though that obtained for ethyl acetonedicarboxyiate is 
rather high The rotation of acclylacetone is very high, showing 
ir to be an uneatnraied or hydroxy-compound, whilst the vaJue 
obtained for methyl aqety I ace tone stands between the hydroxy 
and ketomc roUtiobi. At temperatures near ioo°, however, 
these compounds give much lower rotations than when cold, 
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showing apparently that they change into the more stable or 
Ueionic form when heated, The refractive and dispersive powers 
of these compounds confirm the magnetic rotations. The 
magnetic rotation and the refractive and dispersive powers of 
ethyl 0-amidocrolonate show 11 to be an unsaturated compound 
—1 be origin of colour. 11, The constitution of coloured nitro¬ 
compounds, by II E Armstrong The author hu previously 
maintained that colour it conditioned by a quLnonoid structure 
in the case of ozo-dyes, such as the rosanlltfiea, methylene-blue, 
&c. This view la clearly ^rcn to be recommending itself to 
chemists Nletzki makes reference to the qmnonoid character 
of a number of dye stuffs, although he does not seek to apply 
'.uch a view at all generally The author considers that, in the 
case of coloured compounds which have been fairly well studied, 
it is so generally true that a quinonoid formula Is applicable, 
Lhat the reconsideration of the formula of any coloured substance 
is warrantable if it do not come within the rule The term 
11 quinonoid" must, however, be understood to includecompounds 
of the type of benzil, and in the case of closed chain compounds, 
it appears to be essential that nr least one of the quinonoid carbon 
atoms be associated with a dyad radicle, and that Lhe ring itself 
be unsaturated 1 he presence of two ortho- or para carhonjl 
groups in a saturated ring apparently does not condition colour 
Nitro-compounds as a class do not come within the suggested 
colour rule It is well known, however, that niteo compounds 
are not ill coloured, many which are commonly described 
as yellow, being obtained white if prepared with care , 
from this it follows that the mtro group does not per se condition 
colour This is confirmed by a comparison of ortho and para- 
nitrophenol The ortho compound is intensely yellow, very 
volatile, and insoluble in water, paranilropheno) is colourless, 
nonvolatile with steam, and fairly soluble in water Such a 
difference ai this can hardly be ascribed to a meie change m the 
relative positions of the radicles The difference is rendered all 
the more stnkiDg when the substances are contrasted with 
the methojiy-compoundB prepared from ortho and para-nitro- 
phenol These two substances are colourless, and agree as closely 
in their general properties as do moat i omeric compounds con 
taming the same radicles It therefore appears justifiable 
to represent orthomtrophenol by a quinonoid formula— 
C a H, O NO a H, and to term it quinoneonhonitroxime 
Ab only para- and ortho-compounds can have quinonoid 
formulae, it would follow that metanitro-denvauvei must be 
colourless , actually, however, metanitrnnilme -has an intense 
yellow colour, but gives a colourless benzoate The present 
View of its constitution therefore requires revision —The origin 
of colour, in- Colour as an evidence of isodynamic change the 
existence of isodynmmic acids, by H E Armstrong The author 
applies the colour-rule dwelt on in the preceding paper to the 
cases of the coloured substances known as paradihydroxytere- 
phlhahc acid, dihydroxypyromellithic acid, ana the corresponding 
“ diamido" acids These may be represented as quinonoid com 
pounds, thereby accounting for their being coloured Such 
substances as these readily change in type, yielding derivatives 
which may be colourless owing to conversion into an isodynamic 
form.—Studies on isomeric change, No. iv Halogen derivatives 
of qumone, Fart 1 , by A R Ling Faradichloroquinone on 
bromination does not yield metadichlorodibromoqutnone, as 
stated by Hantzsch and Schmter, but the normal product, 
paradichlorodibiomcquinone. Contrary to the statement of 
Levy, this latter substance does not furnish chlorobromauilic 
add on treatment with alkali, but a compound of one molecular 
proportion of chloramlate and two of bromanllate Metadichloro- 
qulnone on bromination at a high temperature yields parade 
cnlo rod ibromoqui none, bot at ordinary temperatures Lhe normal 
product, me tadlchlorod ibromoqui none is chiefly obtained, A 
number of new compounds are described —Halogen derivatives 
of qmnone, Part li , by A R. Lmg and J L Baker, Chloro- 
tnbromoquinoDo is prepared by brominating monochloroquinol 
and subsequently oxidizing the product On treatment with J 
alkali, it generally yields a molecular compound of the composi¬ 
tion C.ClHrtONa^OpaCjBr^ONaJ.O,, iaH|0 Trichloro- 
bromoquinone is obtained by brominating trichloroquinone, 
On treatment with soda, it yields the compound CaClaCONa^O* 
aCflCLBrfONaLOg; IO^H .0 —The crystalline forms of the 
sodium salts of substituted amlic adds, by W T Pope A 
comparison of the cirstallognphic dimensions of the sodium 
salts of the bronunated and chlorinated anihe acids referred to 
in the two preceding papers shows that the crystals possess con¬ 
siderable similarity —Formation of a hydrocarbon, C 18 H 13 
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from phenylpropiomc acid, by F S Kipping When phenyl 
propionic acid ib treated with phosphoric annydnde, a resinous 
mass 1 b obtained which contains at leasL three producLs The 
first of these is a hydrocarbon, C^H]., which 19 oxidized by 
chromic acid mixture to a quinone, i- 1 B Hi 0 O r The hydrocarbon 
yields a dibromo-denvahve, C Ifl H 1 ( ,Br a The secona product is 
a substance which yields a hydraxone of the composition 

/CH„ V 

C 1 d H J 4 N 3 It may poflaiMy be C a H 4 CH a , owing to 

x CO / 

the fact that it seems to be formed on treating phenylpropiomc 
chloride with aluminium chloride lhe third substance pro 
duced seems to he an organic derivative of phosphoric acid — 
Metallic derivatives of aceiylene, by R T Plimpton The 
silver compounds of acetylene, obtained by several methods, 
vi 7 by precipitation of silver acetate or ammoniacal silver 
nitrate solutions wuh aceiylene, on analysis gave numbers 
lying between those required lor C a Ag a ,^H a O, andC a Agj 4H a O 
Aqueous or alcoholic silver nitrate solutions yield precipitates 
varying in composition from 3 Cj Ag 2l 2 AgNOj,IJ a O, and C a Ag a , 
zAgNO^H^O Silver sulphate solutions gave a product of the 
compoBiiion 2 C a Ag a ,AgjSOj, I 1 3 0 Mercuric acetate solution 
gives a white precipitate with acetylene, of the composition 
jHgO^CjHj, which is noi explosi\e, and does not yield acely 
lene when trealed with h) diocnlonc acid In these two proper¬ 
ties this substance differs from the precipitate obtained from 
mercurous acetate —Isomerism amongst the substituted ihio 
ureas, by A E Dixon 1 he author has prepared and examined 
the properties of lsomendea of methylpnenylhenzylthinurea 
and dimethylphenyllhioureo,—Note on diastatic action, by h 
R Moritz and T A Gkndinning J he authors draw the 
following conclusions from a scries of experiments on diastmc 
action The attainment of a resting stage in the transformation 
of starch by diastase by no means shows lhat the energy of the 
diastase is exhausted The energy of the " residual" diasiase 
ib, in fact, very considerable, but it is lessened to a maiked 
extent hy subjecting the diastase for some time to a temperature 
exceeding the optimum one for saccharification WheD, how 
ever, lL ib not exposed for any length of lime to a lemperaiure 
exceeding the optimum, it appears capahle, after transforming 
a considerable amount of starch, of transforming further'quan¬ 
tities to Dearly the same point, when such further quantities are 
added successively and subsequent to the attainment of the 
resting stage in the preceding transformation 

Zoological Society, May 17 —Prof W II Flower, 
F R S , President, in the chair —Mr W T Blanford, F R S , 
exhibited and made remarks on the skin of a Wild Camel 
obtained by Major C S Cumberland m F astern Turkestan —In 
a paper on the geographical distribution of the Land-Mollusca of 
the Philippine Islands, the Rev A H Cooke showed that the 
distribution of the different aubgenera of Cochlosiyla affords an 
interesting clue to the early relations of the various islands ol 
the Philippine group Regarded from this point of view, the 
central inlands, Samar, Leyte, Bohol, Cebu, Negros, and 
Panay, with Luzon, were closely related, while Mindoro and 
Mindanao were remarkably isolated even from their nearest 
neighbours An examination of the intervening seas accounted 
for these phenomena, the depths between the central islands 
being inconsiderable, while Mindoro and Mindanao are sur¬ 
rounded by very deep water. The Molluscn of the two ridges 
between the Philippines and Borneo, formed by Busuanga, 
Palawan, and Balabac, and by the Sulu Archipelago, were 
partly Philippine, partly Indo Malay Two remarkahle groups 
of Heh jr, peculiar to Mindoro, Busuanga, and Palawan, snowed 
relations with Celebes and possibly with New Guinea The 
Molluscs, of the Batan, Tulmr, and Talantse Islands were also 
discussed Regarded as a whole, the Land-Mollusca of the 
Philippines were stated to contain (1) Indo-Malay, (a) Poly¬ 
nesian, (3) indigenous elements, the first decidedly pre¬ 
dominating,—A communication was read from Graf Hans von 
Berlepsch, and M Jean Stolzmann, containing an account of a 
collection of birds made by M Jean Kalinowski in the vicinity 
of Lima and lea, in Western Pern The species of which 
examples were obtained in the localities were eighty In number 
Id an appendix'an account of previous authorities on the lame 
subject was added.—Mr G A Boulepger gave an account of 
Lucwperca manna, a rare species of nsh, originally described 
by Fallas from the Black Sea and the Caspian, and little known 
01 late years —A communication from Mr. Oldfield Thomas 
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ontained a revision of Lhe Antelopes of the genus Ctphalolophu Jf 
if which eighteen species were recognized as valid A new 
pecies was described as Ctphalolopimsjenfinckt, from Liberia — 
Prof Bell called attention to the remarkable amount uF variation 
(resented by PorUustir tcnuispims, numerous examples of which 
le bad been able to examine and compare He cime to the 
onclusion that scveial North-Atlantic sjiocies, which had been 
ietcribed as distinct, should be regarded as belonging to it —A 
;ommunicahon was read from Mr H H Druce giving an 
iccount of the Butterflies of the family Lycdcnida?, of the South 
Pacific Islands Of Lhirly-one species mentioned, seven weie 
described as new to science 

Llnnean Society, May ^4.— \nniversary Meeting —Prof 
Stewart, President, in the chair —The Treasurer presented Ins 
innual report duly audited, and Lhe Secretary having announced 
the elections and deaths during the past twelve months, the 
jbubI ballot took place for new members of Council, when the 
following were elected Messrs E L Batters, Wilium 
Carruthers, Herbert Druce, Spencer Moore, and Dr D H Scott 
The President and officers were re-elected The Librarian's 
report having been read, and certain formal business having 
been transacted, the President delivered his annual address, 
taking for his subject “ Commensalism and Symbiosis ” On 
the motion of Dr R C A Prior, seconded by Mr Jenner 
Weir, a cordial vote of thanks was accorded to the President 
for his able address, with a request that he would allow 11 to be 
printed —The Society's Gold Medal wan then formally presented 
to Dr Alfred Russel Wallace in recognition of the service 
rendered by him to zoological science by numerous valuable 
publications After Dr Wallace had replied, the President 
announced the gift by Dr RCA Prior of an nxyhydrogen 
lantern for me at the evening meetings, and moved a vo‘e uf 
thanks to him for his valuable donation lhis having been 
carried by acclamation, the proceedings terminated 

1 Cambridge 

Philosophical Society, Maya—Prof G H Darwin, Presi 
dent, in the chair —The following communication was made — 
Note on the application of the uphcrometer to surfaces not 
spherical, by Mr J Lnrmor The ordinary form of aphero- 
meter, with equilateral triangular frame, gives a definite reading, 
when applied to a surface of double curvature, which corre 
^pondi to the arithmetic mean of the principal curvatures at the 
point , thui on a cylinder it will indicate half the curvature It 
may be modified in various way* ho as to measure both the pnn 
cipal curvatures by two observations 

May 16 —Prof G II Darwin, President, in Lhe chair —The 
following communications were made —Recent advances in 
astronomy wiih photographic illustrations, by Mr H F 
NewalL A senes of photographs was exhibited by the lantern 
and described, to illustrate recent progress in astronomical photo 
graphy The scries included some interesting specimens taken 
with the Newall telescope, in which the object glass is not 
specially corrected for photographic purposes —On the pressure 

r which the electric strength of a gas 13 a minimum, by Prof 
J Thomson The author showed that when no electrodes are 
present, the discharge passes through air at a pressure somewhat 
less than that due to 11250 mm of mercury , the discharge passes 
Wl th greatereoae than it does at either ahigher or a lower pressure 
Mr Peace has lately shown that wheji electrodes are used, the 
critical pressure may be as high as that due to 250 mm of mer¬ 
cury , bo that as the spark length is altered the critical pressure 
may racfje from 250 mm to i/250of a mm It was pointed out 
that this involved the possession by a gas conveying the discharge 
of a structure much coarser than any recognized by the kinetic 
theory of gases The author suggested a theory of such a atruc 
lure, and showed that the theory would account for the Influence 
of spark length and pressure on the potential difference required 
to produce discharge —On a compound magnetometer for test¬ 
ing the magnetic properties of iron and steel, by Mr G F C 
Searle. An aluminium wire, 30 inches long, suspended 
vertically by a fibre, carries at the top i magnet fixed at right 
angles to the wire The lower end carries a light fork across 
which a fibre is stretched horizontally A mirror attached to 
this fibre carries a magnet at right angles to the fibre The 
minur Is thus capable of two Independent motions. The speci- 
of Iron is placed in a magnetizing coil near the mirror, and 
the magnetizing current ]>uies also round a coil placed near the 
upper magnet. The motion of the mirror is observed by the aid 
of a spot of Light On gradually increasing and ^diminishing the 
current, thd spot traces out the well-know * hysteresis curves 
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Royal Society, May 16 —Sir Douglas Maclagan, President, 
in the chair —lhe Astronomer Royal for Scotland exhibited a 
Mcliar photograph, by Dr Gill, of the Gape Observatory —Dr 
W Pedclic read a note on the law of transformation of energy 
and its applications A generalization of the second law, 
applicable to forma of energy other than heat, was shown, by 
special examples, to lead to results already deduced by other 
methods —-Dr C G Knott and Mr A Sliand communicated 
a short note on the volume-effecls of" magnetization, which was 
supplementary to results communicated to Lhe Society last year 
by the former author When a particular size of iron tube was 
magnetized, the internal volume was found to undergo the 
following remarkable senes of changes In very weak fields 
there was frst a slight Increase, whicn, os the field was made 
stronger, passed through a maximum, then vanished and finally 
changed sign h rom this point (about field 20) up to afield 
of 120 there was diminution of volume This diminution was 
greatest in a field of 64 In fields higher than 120 there was 
again increase of volume, which attained a maximum about field 
400, and fell off very slowly in higher fields This curious 
variation of cubical dilatation with strength of field was shown 
to imply a tg-an*ver*e linear dilatation of (in general) opposite 
sign to the well-known longitudinal linear dilatation The 
ainounLs 1 the pAiiions of the maximum points, and of the 
vanishing poinls, of these correlated linear dilatations differed 
sufficiently in detail to produce this peculiar repeated change of 
sign in the cubu-al dilatation —Dr Hunter Stewart read a paper 
on the ventilation of schools and public buildings The find 
part of the paper contained an account of an investigation as to 
the presence of organic nitrogenous muLter in expired air 
Several method* were used for absorbing and collecting these 
products, e f hrealhing through strong sulphuric acid, condens¬ 
ing the moisture from the breath, &c The organic matter was 
determined by ihe process of ICjeMahl, by which the nitrogen is 
converted into ammonia The refills showed thaL each cubic 
foot of expired air cuniained on an average o 01149 milligrams 
of ammonia as such, and o 002 milligrams of ammonia derived 
from 01 game mailer The water condensed from 10 cubiL, feet of 
expued air contained on an average o 5 milligrams ofsolid residue 
which entirely disappeared on ignition These results, con 
firmatury of the observations of Hermann and Lehmann, proved 
that the organic matter in badly ventilated rornii did not come 
from the breath, bi!t from the skin and clothing of the occupants 
Since this must be variable, depending on obvious conditions, 
Dr Stewart did not determine it, but relied on Lhe estimation 
of Lhe carbonic acid and moisture a* a measure of the efficiency 
of the ventilation I he following are some of his results taken 
as averages — 


5 5 c.c CO, per 10,000 

5 85 


63 5 

20 o 


Edinburgh Hospitals, with 2000 cubic 
feet of space per bed— 

Day 
Night 

... , / Highest 

Churches ^ Lo ^ est 

Schools, with, per child, 

154 c ft space and 9 8 sq ft area 99 ,, ,, 

[41 ,, 11 8 8 ,, 13 3 »» n 

116,, ,■ 7® n 172 ii 11 

All the schools and churches were without mechanical ventila¬ 
tion —p r of James Geikie read a paper on the glacial succession 
in Lnrope The dej^its which hut give evidence of glacial 
action are generally referred to the Pliocene period These are 
the oldest ground moraines of CenLral Europe, the ground 
moraine underlying the " lower diluvium ’ J of Sweden, and the 
deposits of lhe VVeyboume Crag with their Arctic marine fauna 
Genial climatic conditions followed this period, with a wide land 
area, Britain being joined to the continent Then followed 
the epoch of maximum glaciation, the Scottish and Scandinavian 
ice-sheets being continuous Genial climatic conditions followed, 
Britain being again continental. Then submergence ensued to 
the 50feet level, followed by another glacial epoch in which 
the Scottish and Scandinavian ice-sheets were again continuous 
This was succeeded by genial conditions, Britain being once 
more joined to the continent Submergence to the 100-feet 
level in Scotland followed, and then came Arctic conditions with 
local Ice sheets, succeeded by temperaLe conditions and the 
wide land area, and subsequently by submergence to the 50 feet 
level Another cold period followed with local glacien—the 
last In Britain. 
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* Paris 

Academy of Sciences, May 3a—M d'Abbadic in the 

chair —Introduction of M. Guyon, the new member elected in 
tne place of M Rlchet —Observation* of the small planets, 
made with the great meridian Instrument of the Pans Observa¬ 
tory doling the second and third quarters of the year 1891, by 
M Mouchez —On the propagation of electrical oscillations, by 
M H Poincard The disturbance la supposed lobe propagated 
along a thin straight conductor The enfeeblement of the 
disturbance li theoretically shown to vanish when the diameter of 
the conductor becomes Indefinitely small —Another blow to the 
ascent theory of cyclones, by M Faye A discussion of recent 
observations, showing that cyclones are not produced by convec¬ 
tion from the soil, but by disturbances in the general circulation 
of air in the higher regions —On the monkey of Montaaun^9 
discovered by M Harle, by M Albert Gaudry A portion of 
the mandible of a monkey, containing three teeth, was exhibited, 
found by M HarJ£, engineer at Toulouse, in the Quaternary of 
the Haute Garonne It shows the greatest similarity with the 
magot of Gibraltar and Algiers — Physiological effects of a 
liquid extracted from the sexual glands, and especially the 
testicles, by M Brown Sequard —On the relations of the 
Devonian and Carboniferous formations of Visd.by M" J Gosselet 
—Study of the physical and chemical phenomena under the 
influence of very law temperatures, by M Raoul Pictet 
The calorific other waves corresponding to low temperatures 
arc found to traverse all bodies with hardly any resistance, 
A test tube Riled with chloroform was placed in a nitrous oxide 
refrigerator at - 120 1 A thermometer in the tube showed a 
gradual fall to -68° 5, when crystallization commenced On 
removing the test-tube to a refrigerator at - 8o D , the tempera¬ 
ture indicated by the thermometer /ell rapidly from - 68° 5 to 
- 8o°, while the crystals formed on the walls of the test-tube 
fused and disappeared. On replacing it Into the - 120° refrige- 
ritor, the temperature rose to - 68° 5, and the crystali re¬ 
appeared. M Pictet explains these extraordinary phenomena 
by supposing his thermometers to have acted more as thermo 
dynamometers than as thermoscopes While the crystals were 
forming in the first refrigerator, the radiation from the bulb was 
neutralized by the latent heat given out by the chloroform in 
crystallising, whereas in the warmer refrigerator the crystals did 
not form, and radiation alone-was active Alcohol and sulphuric 
ether thermometers were used, which were ^becked by ther¬ 
mometers containing dry hydrogen at four different pressures — 
On rectangular co ordinates, by M, Halt —On the application 
of the optical properties of minerals to the study of the in- 
cloflures In volcanic rocks, by M A Lacroix.—On a properly 
common to three groups of two polygons, inscribed, circum¬ 
scribed, or conjugate to the same conic, by M Paul herret —On 
the canonical developments In series the coefficients of which 
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MECHANICS 

A Treatise on Analytical Statics With numerous Ex¬ 
amples Vol I By Edward John Routh, Sc D , EL D , 
F R.S , Hon Fellow of Feterhouse, Cambridge „ Fellow 
of the Senate of the University of London (London 
Macmillan and Co , 1^91 ) 

The Elementary Part of a Treatise on the Dynamics of a 
System of Rigid Bodies Being Part I of a Treatise 
on the Whole Subject With numerous Examples 
By the Same (London Macmillan and Co , 1891 ) 

ITH these two volumes the mathematical sLudent 
is completely equipped for the course of Analytical 
Mechanics, as required for Part I of the Cambridge 
Mathematical Tripos 

A second volume is promised of the “Analytical 
Statics," to cover the parts in Attraction, Astatics, and 
the Bending of Beams , and this, in conjunction wnh 
Part II of the " Dynamics/’ will complete his library for 
the second part of the Mathematical Tripos, according 
to present regulations 

The great feature of these works is the very complete 
collections of examples which the author has brought 
together with great labour, and enriched wiLh many of his 
own invention, fit to rank among the theorems of the 
science, rather than as mere problems 

The author is of the opinion that in order to learn 
Mechanics it is essential to the student to work many 
examples, taken as far as possible from questions that 
have actually arisen 

In this opinion he agrees with Fourier, who 9ays — 

11 L’^tudc approfondie de la nature est la source la plus 
fdconde des d^couvertes mathcmatiques Non seulement 
cette ^tude, en offrant aux recherches un but d^temun£, 
a I'avantage d’exclure Ies questions vagues et Ies calculs 
sans issue, elle est encore un moyen assuni de former 
l'Analyse elle-meme/’ &c 

This is an opinion, however, that has always divided 
mathematicians into rival camps, and we find Jacobi 
remonstrating with these words of Fourier by retali¬ 
ating — 

<f II est vrai que M Fourier avait l’opinion que lc but 
principal dcs mathcmatiques dtait Futility publique et 
I’explication des ph(fnom£nes naturels, mats un philo- 
sopne comme lui aurait dti savoir que le but unique de la 
science e’est 1'honneur de Tesprit humain , et que sous 
ce titre, une question de nombres vaut autant qu’une 
question du syst6me du monde,” 

The developments of mathematics are now so great 
that specialization is a necessity, so that these rival 
theories need not come into collision , and the pure 
mathematician may allow the writer on Mechanics to 
treat of what the name of the^subject implies without 
being compelled to regard his own Geometry as mere 
Land-Surveying, according to the strict meaning of the 
word 

There it a tendency in operation amon& certain mathe¬ 
matician!, as illustrated by Poincard’s remarks on Max¬ 
well’s writings, to degrade mathematical argument to 
mere Calcul, by reducing the experimental facts on which 
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the theory is based to the barest minimum, and that not 
always clearly established (we venture to instance the 
Newtonian Law of Universal Gravitation) A vast array 
of Analysis is in consequence balanced upon a very small 
amount of axiomatic experiment, which in many cases 
the smallest divergence of experimental fact is sufficient 
to upset 

We had hoped at the outset ijiat Duchayla's proof of the 
Parallelogram of Forces had disappeared, never to re¬ 
appear again, but it unfortunately pops up on p, 16 

Considering that Static leals with the Equilibrium of 
Bodies would make a great simplification if the word 
Resultant was abolished, unless when required to mean a 
single force reversed of a system of equilibrating forces 
In this way a much simpler proof of the Parallelogram 
of Forces can be constructed, as indicated by Prof Max¬ 
well in the Mathematical Tripos , and one figure will now 
serve for all the possible cases arising in the equilibrium of 
three parallel forces (p 47) 

Again, wften the system is in equilibrium, there is no 
need to introduce the restriction that the bodies are rigid 
(p 12) , the conditions are precisely the same fot elastic 
bodies , but the system having come to rest, the parls 
are of invariable form Every structure (the Forth Bridge, 
for instance) is composed of elastic parts, but the theorems 
of elementary Statics are still applicable in the investi¬ 
gation of the principal stresses 

Again, by considering balancing couples, the refined 
theorems concerning the equivalence of couples in the 
same or parallel planes, and the composition of couples 
in different planes, are rendered much more convincing 
In accordance with its title of 11 Analytical Statics," the 
theorems concerning the composition and equilibrium of 
forces in space are treated with reference to co-ordinate 
axes, but SiP Robert Ball's purely geometrical concep¬ 
tions of the Wrench, Screw, and Cylindroid are introduced, 
and discussed from a fundamental standpoint 

A chapter on the determination of Centre of Gravity 
appears in all treatises on Analytical btatics, just as works 
on Rigid Dynamics begin with a long and tedious chapter 
on Moments of Inertia these subjects should form part 
of the ordinary treatises on Integral Calculus, and so 
relieve treatises on Mechanics from at least the principal 
elements of such calculations 

In the application of the Barycentnc Calculus to 
geometry, the author has made a very interesting collec¬ 
tion of problems, well calculated to illustrate the power 
of this method 

The principal theorems of Statics involve profound geo¬ 
metrical argument, and consequently prove difficult to 
the majority of students, whose proclivities are usually 
analytical , but in the applications to Catenaries the ana¬ 
lytical interest comes again to the front Considering 
that the hyperbolic functions can now be obtained tabu¬ 
lated numerically—for instance, in a table by Mr T H. 
Blakesley, published by the Physical Society—it is cunous 
that the author does not employ them in the discussion 
of the ordinary Catenary, where their use introduces great 
elegance and simplicity into the analysis The figure ot 
the Catenary on p 316 might with advantage be re¬ 
drawn, bo as to exhibit accurately the principal properties 
of this curve. 

Again, in Example 6, p. 352, where the problem ot 
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Lhe catenary ia discussed under a cential attraction or 
repulsion, varying inversely as the square of the distance, 
when the hyperbolic functions are used in conjunction 
with the circular functions, we are able to write the 
equation of the catenary in the form— 

Ijr = I + sec a cos (0 Sin a), or l H s;ch a coah (0 sinh a), 

including all possible cases „ and it 1* a curious geo¬ 
metrical result that if the^fc curves are rolled on a straight 
line, the pole will always describe a circle 

The treatment in § 500 of the catenary curve formed 
by an elastic rope can also be rendered more elegant by 
the introduction of the hyperbolic functions f 

The chapter relating to Catenane3 is headed " Strings " 
Hut siring is used only for tying up parcels , we use a 
rope or chain in full scale mechanics, and thread in a 
model , the word thread should be used when its own 
weight is to be neglected, and the words rope or chain 
when applied to a true catenary « 

A short chapter on Graphical Statics is yery welcome, 
and might with advantage be further developed , and the 
final chapter, on Machines, is of the usual academic 
character The interest of this chapter would be much 
increased if the diagrams, particularly of the Balance and 
of the Differential Pulley were taken from objects actually 
in existence 

The author never employs the absolute units of force, 
the poundal or dyne t which he has defined in Chapter I , 
but works throughout with the gravitation unit This is in 
accordance with the universal practice , and to s itisfy legal 
and commercial requirements, these absolute units would 
require to be defined through the intermediate of the 
gravitation unit, by taking them as one-i^th part of the 
tension of a thread supporting a pound or gramme weight, 
the value of g being determined from pendulum experi¬ 
ments There is no apparatus in existence by which the 
theoretical definition of the poundal and dyne, derived 
from dynamical phenomena, could be tested with any 
pretence to accuracy 

The dyne is the unit of force in the C G 5 system, but 
it is a great pity that the commercial units, the metre and 
the kilogramme, were not adopted , the unit of energy 
would then be the joule, and the unit of power the witt 
or volt-ampere Merely, apparently, for the purpose of 
making 

\V = xV, instead of 1000A , 

the Committee of the Hritish Association recommended 
these niggling C G S units , but considering that for 
ordinary substances, metals, ic , variations of texture 
render it unnecessary to tabulate densities beyond four 
significant figures, the factor 1000 is a positive advantage 
in numerical calculations, as ioooj ma> be replaced by a 
whole number 

The 11 Analytical Statics n is a completelj new work, but 
Dr Routh’s u Dynamics of Rigid Bodies" has been the 
text-book in universal use for thirty years or more, a 
better testimony to its merits than an> thing that could be 
said here. 

It ib a pity that a sufficient working knowledge of the 
simple ideas of Moment of Inertia is not given in a 
course of the Integral Calculus, so that the author 
might start immediately on some familiar problems of 
the motion of a body which turn* as well as advances, 
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and relegate the bulk of Chapter I to a later chapter, when 
the motion of bodies in space is considered This long 
chapter at the outset chokes off many students, who would 
be encouraged if the principles were introduced in smaller 
doses, and only as required The gentlemanly knowledge 
of this subject, as Maxwell called it, which does not go 
beyond motion in a plane, is a very valuable mathemati 
cal training, and few students go beyond this stage 

D'Alembert's Principle is historically important, as v 
first clear statement of the mod^of forming the equations 
of motion , but now, in accordance with the modern 
principle of considering the Third Law of Motion, 11 Action 
and Reaction are equal and opposite/' as defining 
a stress composed of two equal opposite balancing 
forces, D’Alembert’s Principle should now be merel\ 
looked upon as a convenient mode of writing down the 
equations of Dynamics in an analytical statical form, 
when stated in the words, “ The reversed effective forces 
and the impressed forces form a system in equilibrium/' 
while “the molecular, cohesive, or internal forces form a 
system in equilibrium among themselves" 

The much-abused word "centrifugal force" still sur 
vives, and need not cause confusion if used to denote 
the normal component of the reversed effective force ol 
a body moving in a curve 

Early methods of argument in Dynamics were icrj 
similar to what we now employ in Thermodynamics, in 
the statement of the Second Law 

Sir George Airy’s commentary on D’Alembert’s Prin¬ 
ciple, quoted on p 52, forms a very curious contrast tc 
the corresponding explanation in Maxwell’s 11 Matter anr 
Motion " 

It would be a strange skeleton frame that Sir Georgi 
Airy would have had to create to propagate the attraction 
between the Earth and the Moon or Sun, and an 
interesting subject of speculation arises as to the modi¬ 
fication of NewLon’s Law of Universal Gravitation when 
lhe inerti 1 of the skeleton frame became appreciable 
The discussion on the Pendulum is very complete , 
Kater’s pendulum is fully described, but we miss the 
account of Rcpsold’s pendulum In this pendulum the 
effect of the drag of the air is eliminated by making it 
symmetrical in shape, but unsymmetncal in density 
short account of Repsold’s pendulum will be found in 
the Account of the Great 1 ngonometncal Survey, but 
the pendulum is obviousl) looked upon with suspicion by 
our officers, as being employed b> the r Russian rivals on 
the other side of the Himalavas 

The very perfection of the pendulum as a method ol 
determining g is the cause ol its defect as a means of 
recovering the standard of length, so that equallv skilled 
observers would differ to an appreciable extent if set to 
work to reconstitute the standard yard from the seconds 
pendulum , the clause in the Act of Parliament defining 
the length of the seconds pendulum 13 in consequence 
superfluous. 

There is something mysterious and unconvincing in 
§ 109, on the 11 Oscillation of the Watch Balance", con¬ 
sidering that Lhe inertia of the spring itself is neglected, it 
seems that foe final equation of oscillation might well btfi 
written down immediately* Without the introduction of 
any approximation 

The Ballistic Perduhim and its theory are fully de- 
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scribed; but it should be pointed out that the pen- 
, dulum in which the gun itself is mounted gives very 
untrustworthy records, as the effect of the blast of the 
powder and of the air dragged along with it is so very 
great. The Ballistic Pendulum is still useful for deter¬ 
mining the velocity of small-arm bullets, but for artillery 
purposes the electric chronograph has completely sup 
planted it 

Chapter IV, discusses Motion in Two Dimensions, and 
is perhaps the most generally important and interesting 
chapter in the book A complete dynamical terminology 
is still a desideratum, and many new words must be 
coined , for, as De Morgan remarks, “We cannot wait 
for words, because Cicero did not know the Differen¬ 
tial Calculus (or Dynamics) ” At the same time it is 
a pity that the old word Vts Viva, meaning Mr/*, was 
not allowed to drop, to be replaced by Kinetic Energy , 
for Vismortua is forgotten as the name for Work\ 

and vts viva, as the other manifestation of energy, should 
go too 

The dot notation of Fluxions has been introduced in 
places this, though easy to write, is difficult to print, and 
is inconvenient sometimes with tall letters, while others, 
like 1 and7, are already in their “ dotage J ' 

Dr Routh would, in our opinion, make the working of 
Lhe illustrative examples more clear, if he always followed 
the fundamental principle of taking moments about the 
centre of gravity, as if it was a fixed point very few 
students can be trusted to apply lhe principle to moments 
about any other moving point, and the equations of relative 
motion on p 178 are better kept out of sight of all but 
a select few 

Dr Besant's tieatment of questions on Initial Motion 
is in our opinion simpler of application and quite as 
rigorous as that given in § 199 

A very good collection of illustrative examples com¬ 
pletes this chapter, but we miss the extension of the 
problem of the motion of a cylinder rolling down an 
incline to the case of a wheeled carnage or of a railway 
train, when the rotary inertia of the wheels is taken into 
account, including the determination of the proper 
position of the coupling chains and buffers , also the 
investigation of the stresses in the interior of a swinging 
body like a ship, not only in causing cargo to shift, but 
also in its physiological bearing on sea-sickness Ail 
ordinary swing is useless as an antidote to sea-sick¬ 
ness, as the seat is close to the centre of oscillation To 
feel the disturbing effect we must mount up above the axis 
of revolution , and to the deck and up the mast of a ship 

As interesting applications, we may mention the dyna¬ 
mics of billiards, §§ 179-98, and of the quintain in 178 

After Chapter IV the author launches off into dyna¬ 
mics in apace, and now the difficulty of the subject is 
more than doubled 

Chapter VII , on Energy (or Vis Viva, as Dr Routh 
still prefers to call it), precedes in importance and idea 
the Chapter VI , on Momentum, and might well change 
place The idea of energy as very s°on received 

a name for its unit in the foot-pound \ but the correspond¬ 
ing name for the momentum, Wv/g of sacond-poutui is 
as yet hardly known, 

In this chapter the Principles of Dynamical Similitude 
are discussed. In Geometry the ^inciple of Similitude 
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asserts that a theorem is true whatever Lhe scale on which 
it is drawn , but in Dynamics the principle is much more 
complicated, and great care is required in arguing 
from the performance of a model or of a machine to one 
to be constructed to a larger scale The subject is one 
of great importance at the present time in the discussion 
of the design of steamers intended to reduce the time of 
passage across the Atlantic to something under bix days r 
and the statement of the law* £0 be applied as affecting 
steamers, first clearly laid down by Mr Fronde, might 
well find explanation and illustration at this point 

I he impact of two rough elastic ellipsoids 19 treated in 
^ 315,'ilc, by a mathematical tour dc fon*. t but the 
expression perfectly rou^fi is never met with outside a 
Cambridge mathematical treatise What would be the 
state of things, for instance, between two bodies in con¬ 
tact, one perfectly rouvh and the other perfeitly smooth * 
When we wish to produce this so-called perfect rough¬ 
ness between two bodies, we cut Leclh on them, to engage 
together, and in railway travelling the perfect smooth¬ 
ness of the road due to the employment of wheels must 
be capable of being turned into roughness by the apph- 
caLion of the breaks the continuous breaks now htted 
to express trains have enabled a highei average speed to 
be maintained 

The General Equations of Motion of Lagrange and 
Hamilton, discussed in Chapter VIII , are not to be 
employed by any but very advanced students the for¬ 
mation of these equations and the conversion of one 
form into the other constituting difficult and refiner! 
applications of the Change of the Variables 

In the case whLre some of the co ordinates are absent, 
this part of the subject has received valuable develop¬ 
ment from Dr Routh, by means of a principle now 
called the Igncration of Lo-ordinales 

The volume concludes with an investigation of the 
Small Oscillations of a System, important as a Stability 
"lest, in such problems the authoi expresses the result 
very concisely by means of the length of the simple 
equivalent pendulum which synchronizes with the oscil¬ 
lations An interesting problem to discuss is the theory 
of Mr Yarrow’s Vibrometcr, employed for measuring the 
verLicil vibrations of his torpedo-boats a platform 
suspended by springs is found to preserve a constant 
level, if the free period of the vertical oscillations of the 
platform is incommensurable with the period of the 
vibrations of the boat 

It is difficult to know where to stop in writing of 
treatises such as these two of Dr Routh, so full of 
detail and interest , and the two treatises together would 
provide nearly a year's work for an industrious student, 
who would therebv derive a thoroughly sound and Lom 
plete knowledge of the subjects 

A G Greenhill 

COLLECTIONS FROM 7 HE ANDES 
Supplementary Apptndix to Trxvels amongst the Ureal 
Andes of tIn Equator By Edward Whymper (London 
John Murray, 1891 ) 

HOUGH many travellers in new or lntle-known re¬ 
gions, who are not naturalists have been in the 
habit of collecting to some extent the more remarkable 
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specimens which they have noticed, in various branches 
of the animal kingdom, vet, as a rule, both such collections 
and the reports upon them are more or less unsatis¬ 
factory to professed naturalists , partly because they 
usually represent mere fragments of the fauna of the 
regions explored, and partly because inexperienced col¬ 
lectors often pass over the most interesting species, and 
bring back common anc^ wide-ranging forms of compara 
tively little interest 

Alpine climbers in particular, as a class, have done so 
little for zoology in Europe or the Caucasus, that we 
hardly expected that Mr Whymper, whose reputation for 
d*nng, determination, and endurance, puts him among 
the most distinguished of Alpine climbers, would now 
turn his attention to zoology He has, however, shown 
the best possible example to his confreres by his Great 
Andean expedition , and has proved that it is possible 
without in any way neglecting the special objects of his 
journey, to do most valuable zoological work , find as the 
higher regions of the Andes have been neglected by pro¬ 
fessional collectors, who depend more or less on their 
success for payment of expenses, the proportion of new 
ColeopLerabrought home by him 13 very great Owing, 
no doubt, to the late Mr Dates’s good advice, Mr Whym- 
pier has secured the assistance of many specialists of 
eminence in describing his collections, and the work is 
profusely illustrated with wood-cuts of the highest 
class, better by far than many of the coloured illustrations 
which often appear in scientific periodicals 

The total number of species collected amounts, accord¬ 
ing to Mr Bates, to about one thousand, but the Diptera, 
Lepidoptera-Heterocera, Hymenoptera (except the ants), 
and Arachmda have not been described, on account of 
the difficulty of finding anyone to work them up , and as 
the birds do not seem to have attracted much of Mr 
Whymper's attention, and fishes are almost wanting in 
the higher mountain streams, the greater part of the book 
is taken up by descriptions of the Coleoptera bv Messrs 
Bates, Sharp, Gorham, Olhff, and others Messrs God- 
man and Salvin have written a chapter on the butterflies, 
but of these very few occur at elevations of 10,000 feet 
and upwards , and only two Satyndre, two species of 
Lycaena, two Piens, and two Coltas, were taken at or 
above 12,000 feet This is a strong proof of the poverty 
of the high Andes in endemic forms, as compared with 
the high Alps of Europe and Asia, where, notwithstanding 
the seventy of the climate, a large number of species are 
found at elevations which, when allowance has been made 
for the latitude, are much higher than these This may 
be accounted for to some extent by the weather, which 
appears to be, in the high Andes of Ecuador, very wet 
and windy during the whole year It is farther explained 
by the late Mr Bates in the following remarks, taken 
from the introduction which he has contributed to the 
volume — 

11 It seems to me a fair deduction from the facts here 
set forth that no distinct traces of a migration during the 
lifetime of existing species, from north to south or vice 
versA, along the Anaes have as yet been discovered, or 
are now likely to be discovered It does not follow, how¬ 
ever, that the Darwinian explanation of the peculiar dis¬ 
tribution of species and genera on mountains in the tropi¬ 
cal and temperate zones, and in high latitudes of the 
Old World, Is an erroneous one The different state of 
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things in the New World is probably due to the existence 
0/ some obstacle to free migration, as far as regards in¬ 
sects, between north and south, both during and since 
the Glacial epoch The problem, like most others relat¬ 
ing to geographical distribution, is a complicated one , 
but there are one or two considerations, likely to be 
overlooked, which may tend to its solution, One is the 
great altitude at which the vigorous denizens of the 
leeming tropical lowlands flourish on the slopes of the 
Andes Mr. Whymper found, for example, species of 
many of the genera of kongicorn Coleoptera characteris¬ 
tic of Ihe lowland forests at altitudes of 9000 and io,ooo 
feet, and kusch has recorded numerous species of Lam 
pynda, Lyuda, and other families belonging equally tc 
tropical American forest genera, as met with by Reisi 
and Stubel in Colombia and Ecuador at 12,000 feet In 
Ecuador all the warm moisture brought by the eastern 
trade-winds is not intercepted even now by the wall ol 
the Andes, and wherever that falls, in the depressions 
conditions of climate and vegetation will be created suit¬ 
able to these encroaching tropical forms If we add to 
this the barrenness and generally unfavourable conditions 
of the zone above those altiLudes, there can be little won 
der that temperate forms have not freely passed alone the 
Andes Another consideration is that there may nave 
been a breach of continuity of the land in Glacial times, 
at the Isthmus of Panama, sufficient to prevent free mi¬ 
gration It may, further, be legitimate to speculate on 
the possibility of the Andes being lower in the tropical 
zone during the Glacial epoch A few hundred feet lower 
than the present altitude, combined with the copious 
warm rams which must have accompanied the age of ice, 
would present conditions undoubtedly favourable to the 
spread of tropical forms over the whole area which would 
successfully resist the invasion of high northern or 
southern species The main principle in distribution, 
however, is that forms sooner or later, and in proportion 
to their intrinsic and extrinsic facilities of dissemination, 
wi]] find their way all over the world to wherever the 
conditions inorganic and organic are favourable to their 
acquiring a footing That these facilities are possessed 
in a higher degree by plants than insects and some other 
groups of animals may be a sufficient explanation of the 
fact that so many species of plants have surmounted the 
obstacles to their passage from north to south during the 
la9t Glacial epoch, while few or no insects have done so 
The more distant, or generic, relationship between the 
insects of Chili and those of the north temperate zone 
can only be explained on the assumption of a migration 
at some epoch far more remote than the last Glacial 
epoch " 

Mr Whymper 9 book as a whole is a remarkable ex¬ 
ample of his talent as an explorer, a mountain climber, 
and an accurate observer both of physical, geographical, 
and natural history phenomena, and though we have 
waited eleven years for its appearance, nothing has been 
lost and much has been gained by this delay, and his 
book will take rank among the very best works of scien¬ 
tific travel which have ever been written 

H J. Elwes, 

THE HISTORY OF EPIDEMICS 

A History of Epidemics in Great Britain from a*d 664 
to the Extinction of Plague By Charles Creighton, 

M A , M.D (Cambridge University Press, 1891) 

HE task* undertaken by Dr Charles Creighton in ^ 
wnting a history of epidemics in Britain from 
664 (the year of the first pestilence recorded by an 
authority that can b&regarded as contemporary) to the 
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extinction of plague is one of enormous difficulty 
>The materials for such a history must be sought for high 
and low , chance allusions in private letters or municipal 
records will supply links in the chain of evidence for 
which the writings of the medical authorities of the time 
may be searched in vain, if indeed there be any medical 
authorities , and Dr Creighton found that for his purposes 
" medical books proper are hardly available until the 
end of the Elizabethan period, . . and do not begin to be 
really important until shortly before the date at which ,J 
his present labours end When such evidence as can 
^be found has been found and sifted, there still remains 
the most intricate problem of all—that of tracing the 
epidemics recorded to their origin, accounting for their 
spread, and in some cases explaining why a country 
should in modern times be spared diseases which 
scourged it in the Middle Ages 

No better illustration of these difficulties could be found 
than is supplied by chapter 11, “ Leprosy in Medieval 
Britain n The first point that Dr Creighton has to make 
clear is that all the so-called lepers were not really lepers 
In extreme cases the word “leprosus” may have been 
used simply as meaning “ beggar or common tramp”, 
elsewhere it may have been applied to victims of syphilis, 
lupus, and so forth For the sufferers special provision 
was no doubt made, on a scale due in part to a morbid or 
mistaken religious sentiment, but examination of the 
harters and other documents relating to these charities 
suggests that, of the supposed foundations for lepers, some 
were merely refuges for sick and infirm poor, in others 
provision was made for Lhree or four times as many non- I 
leprous as leprous inmates, while from others, towards the 
end of the thirteenth century, the lepers were disappear- 
mg or getting displaced Finally, the author concludes 
that the prevalence of true leprosy at any time in England 
was probably not so great as in the worst provinces of 
India at the present day , but, however justifiable scepti¬ 
cism as to its supposed ravages may be, that the disease 
really did prevail can hardly be doubted, and the reasons 
for doubt are lessened, if a vcr< 1 tausa for its presence 
can be found Such a vera taum , compatible with its 
subsequent disappearance, may be discovered, not in 
^importation," eg by Crusaders—a suggestion Dr 
Creighton does not consider worth thinking about- but in 
the staple diet of the times, a semi putrid or toxic character 
of animal food combining with other depressing influences 
to give rise to leprosy, just as a similar character of bread 
or porridge gives rise to pellagra. 

We have given the arguments of this chapter some¬ 
what in detail, because the criticism which obviously 
applies to them, applies elsewhere Considering the un¬ 
certainty which surrounds the facts, it is clear that the 
traditions of the leprosy of the past cannot very materially 
assist, though they may be explained by, the study of 
modern leprosy Similarly, m the case of tho plague, to 
which naturally Dr Creighton devotes much of his book, 
to say nothing of that old question, the value of the 
evidence of the Bills of Mortality, the inquirer is met at 
<mcc by the great difficulty of knowing when " the plague” 
^vhichia spoken of as invading out-of-tbe-way*p[aces really 
was the genuine plague—a point of vital importance, as 
won ai any etiological questions are raised, and we may 
here observe that Dr Creighton wnies • — 
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“ In concluding the career of the sweat in England, n e 
may pass from it with the remark that it did not cease until 
other forms of pestilential fever were ready to take its place 
The same explanation remains to be given of the total 
disappearance of the plague from Fngland after 1666 it 
was superseded by pestilential contagious fever, a disease 
which was its congener, and had been establishing itself 
more and more steadily from year to year as the con¬ 
ditions of living in the towns were passing more and more 
from the medieval type to the modern Jl 

It would be impossible here to enter into the merits or 
the reverse of all Dr Creighton's explanations of the facts 
he records In the chapter on small-pox, which is likely 
to be the one first consulted, we find a passage which 
disarms criticism “ It has been the fate of small-pox as 
an epidemiological subject to be invested with bigotry and 
intolerance 11 Yellow fever has as yet hardly sunk to that 
deplorable level , and as Dr Creighton's theory appears 
to be that 11 the dysenteric matters of the negroes " carried 
on the slave ships “ had themselves in turn bred an infec¬ 
tion of yellow" fever for the whites/' it may be asked 
whether the alleged protection of Africans of pure blood 
from the infection of yellow fever “ in all circumstances 
ashore or afloat, not by acclimatization but by some 
strange privilege of their race," is either supported by all 
recent authorities, or not capable of the explanation that 
in infancy they may pass through some disease too slight 
to be recognized as yellow fever, but which serves to 
confer immunity 

fhe general impression left upon the mind by this 
history is that it would have been a wise policy to make 
two books instead of one out of the materials collected 

in one simply to bring together such facts as Dr 
Creighton s industry has gleaned from the authorities, 
and in the other to enter upon the questions of eLioIogy, 
which are bound to give rise to interminable discussion 

Besides those we have mentioned, gaol fevers, in¬ 
fluenzas, 11 the French pox,” and scurvy in early voyages, 
are the principal diseases treated of in this volume In 
dealing with influenza Dr Creighton draws attention to 
the relation in point of time between the outbreaks in the 
latter half of the sixteenth century and great epidemics 
of plague, and a somewhat similar relation between fever 
and influenza and exceptional climatic conditions in the 
years 1657-59 


OUR BOOK SHELF 

Mineralogy By Frederick H Hatch, PhD, F C S , 
of the Geological Survey of England and Wales 
(London Whittaker and Co , 1892 } 

Dr Hatch has followed up the publication uf his 
excellent “Introduction to the Study of Petrology,” re¬ 
cently noticed in these pages, by a little book on 
mineralogy, which will, we think, be of equal service to 
students He has recognized the fact that for one person 
who desires to enter upon a systematic study of 
mineralogy, regarded as a natural-history science, there 
are twenty who need only such an amount of mineralogi- 
cal information as will enable them to profitably commence 
the study of geology We think, therefore, that the pro¬ 
minent place given to the felspars, the pyroxenes, the 
amphiboles, the micas, and similar common rock-forming 
species in this work, is fully justified , and not less so the 
unsystematic but convenient grouping of other minerals 
as “ores and veinstones," “salts and other useful 
minerals,” and w gems or precious stones w De Lap- 
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parent has indeed shown how a classification of minerals 
according to their mode of occurrence may be employed 
even in a systematic treatise , but Dr Hatch’s more 
humble attempt is not open to the criticism to which 
an ambitious work on the same lines would obviously be 
liable It is clear that in a book of this kind theie is not 
much scope for originality of treatment, but Dr Hatch 
has admirably united bre\ity and clearness in his treat¬ 
ment of the crystallograpjiical and physical characters of 
minerals His method of giving the names and commonly 
employed reference letters to the crystal-combinations 
which he figures is well adapted to prepare the student 
for consulting larger treatises on the subject So, too, 
the reference to the use of symbols, though it must evi¬ 
dently be very alight in a work of the dimensions of that 
before us, is eminently judicious A short table of 
symbols of the chief forms belonging to each system, 
according to Miller and Naumann,will enable the beginner 
to recognize the meaning of all the very common!) occur¬ 
ring combinations , and it is clearly inexpedient to attempt 
more than this in such a very elementary work We can 
confidently recommend the book as an exceflent sum- 


menls which I have now u^ed for some years wilh advantage in 
lectures, and aLo for many scientific purposes. They are 
electrometers which are divided directly into volts The 
needle, which is made of aluminiumi moves about a horizontal 
axis of hard steel, and is repelled from the vertical brass piece 
connected with Lhe knob above The instruments have the 
advantage that they are much easier of manipulation than the 
gold-leaf electroscope, while Lhe sensibility is nearly the same, 
and fully suffices for all lecture purposes Potentials are read 
olT directly in volts, so that the measurements in the experi¬ 
ments on electrostatics and electrodynamics can all be referred 
to the same unit, whereby the conception of the student gains 
in distinctness, and the lecture in simplicity In consequence 
of Lhe specially careful workmanship, the needle adjusts ilsclf 
quickly and with certainty, so that readings may be made to 
about 10 volts The back and front consist of glass disks 
I mm thick, each of which covers a plate of zinc of the same 
size, out of which arc cut two equal and opposite slits, through 
which the position of the needle on the brass scale is read off 
lhe readings of the instrument are only correct when these 
plates are in position 

When the instrument 19 used in the lecture, the two plates are 
taken away, and the back glass plate covered with tissue paper, 


mary of mineralogical science, adapted to* the wants of ( 
the geological student , and we believe the perusal of this 
small work may even be of advantage to those who 
desire to enter upon the more sj stematic study of the 
science of mineralogy J W J 

To the Snows of Tibet through China By A E 
Pratt, FRGS (London Longmans, Green, and 
Co, 1893) 1 

Thil author of this book says in the preface that he 
has done his be=t “ to withstand the temptation to 
generalize from limited experience, to which travellers in ! 
China seem peculiarly liable " Vet in his last sentence 
he expresses the opinion that several incidents he has 
mentioned 11 will show what a credulous and cowardly 
race the Chinese are” It ought suiely to have occurred 
to him, when he set down this harsh and rather foolish | 
judgment, that it was a striking example of the kind of i 
generalization which he had wished to 'avoid Lortu | 
nately the statement, although it seems to comey Mr l 
Pratt's final impression of the Chinese people, does not \ 
represent the general character of his work, in which I 
scientific readers will find a good deal to interest them 
He went lo China in 1887 for the purpose of studying 1 
the natural history of the country, and remained until 
1890, fixing his head-quarters at Ichang, a town on the 
left bank of the Yang-tze-Kiang, 1110 miles from its 
mouth He crossed the frontier of Iibet, and at Ta- 
tsien-lu met Mr Kockhdl, whose excellent account of 
travels in Tibet we lately reviewed Mr Pratt worked 
hard in the various regions he visited, and collected 
many valuable specimens in several departments of 
natural history He has not a very bright or attractive 
style, but many of his facts are themselves so interesting, 
and his enthusiasm as a collector is so keen and per¬ 
sistent, that there are few passages which his readers 
will desire to skip In an appendix, Dr Albert Gunther 
gives a list of the species of reptiles and fishes brought 
by Mr Pratt from the Upper Yang-tze Kiang and the 
province Sze-chuen, with a description of the new species 
There are also lists of birds and of Lepidoptera 

LETTERS TO THE EDITOR 

[The Editor dot* not hold himself responsiblefor opinions tx- 
prosstd bp Ami correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part c/Natuih. 
Ho notice is taken of anonymous communications ,] 

Absolute Electrometer Tor Lecture Purposes 
1 THOUGHT it might he welcome to some of your readers to be 
made acquainted with the following simple and cheap initra- 

NO. I l8 I, VOL. 46] 



Lhe inslrument being illuminated from behind The deflections 
are Lhen easily visible in a room for more than a hundred 
itudenta 

The method of graduation of these instruments I have 
described in full id Wiedemann's Annalen^ vol xliv , 1891, p 
771 'Iheycan be procured from the University mechanician 
here, Iierr Albrecht, in three different si 7 ea, c 1500, 0-4000, 
and 0-10,000 volts The first of Lheac is the substitute for a 
gold-leaf electroscope Herr Albrecht also makes lhe instru¬ 
ments for technical purposes F Braun 

Thysical Laboratory, Tubingen, May 28 

Saturn’s Rings 

The writer of the 11 Astronomical Column,” in your number 
of June 2, directs attention to some observations of M 
Bigourdan on certain peculiarities in the appearance of the 
following arm of Saturn’s Rings observed by him on May 21 
He mentions in particular a protuberance situated near Cassini’s 
division This, I think, 15 easily a6counted for in a quite 
different manner At gh 6m p m , according to Marth’s 
ephemeral, two satellites, Enceladus and Tethys, were in con¬ 
junction with the east end of the ring They were going In 
apparently opposite directions, Tethys away from Saturn 
Their conjunctions with the middle ^of the Cauini division 
would, I find, take place at Sh 36m p m. for Tethyi p and at 
9h. 36m. p 1 p for Enceladus Botn satellites would be bo 

close to the ring as to appear inseparable from it Tethys, * 
moving in an orbit inclined as much as 65' to the plane of the 
rings, might easily be half superposed in appearance upon the 
northern boundary of the rings The following remarks are 
from my observation btlok of date May ai — 
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"9b 13 5m GMT The broadening of the eaat ansa 

near lti end 1* probably due to Tethvs and Enceladua being on 
opponte udea of it near its eut end 9b 22m The east ansa 
seemed a little longer than the wcit, perhapi due to Tethys 
dow following it Dione was seen close to the cast end ” 

With the other observations and remarks of M Bigourdan { 
quite agree The straightening of the northern edge of both 
ansae has frequently been noticed by me both before and after 
May 20 So lately as June 3 both ojisjc seemed broadest at a 
distance of three fifths of their length from the ball v and the 
following ansa was almost detached from the ball, partly by the 
shadow thrown by the ball on it, and partly by the more 
elevated part of tne middle ring concealing all within it in 
the neighbourhood of the ball A I reeman 

Muraton Rectory, Sittingbourne, June 6 


Aurora 

The aurora of May 18 was seen here I first noticed it at 
II p m (Dublin lime), and watched it unLil 1 a,m , though I 
did not see either the beginning or the ending It extended 
from west-north-west to north north-east, and had a general 
altitude of 30°, though occasional streamers reached beyond 
Polaris It was moderately bright, but certainly not brilliant, 
and showed no colour About 12 o'clock horizontal streamers 
began to show themselves like electric search lights, and con¬ 
tinued for some time, their appearance being accompanied by a 
lengthening upwards of the radial streamers The air was 
slightly hazy, and there was much stratus about, with detached 
masses of cumulo-stratus coming up from the we*,! Wind-force 
3 of UeauforL's scale , barometer 30 05, stationary 

James Porter 

Crawford Observatory, Queen’s College, Cork, May 31 


The Atomic Weight of Oxygen 

I NOTICE that Lord Rayleigh gives the following summary of 
results on the atomic weight nf oxygen — 

Dumas 1842 15 96 

Regnault 1845 15 96 

Rayleigh 1889 15 89 

,, 1B92 15 882 

showing the remarkable fact Lhnt Lhe atomic weight has been 
steadily decreasing for the last fifty years I would suggest, as 
the explanation of this, that Lhe increased population of the 
world, together with the great consumption of coal, have 
caused great wear and tear of these atoms, so that they are now 
mostly deficient in weight It would seem, in fact, desirable 
that a Congress of chemists should be called to consider the 
question of providing for the renovation of the oxygen supply, 
and issuing trustworthy atoms of the standard weight, 16, as 
ealed patterns 

Robt Lehfeldt 

Firth College, Sheffield, June 3 


The Nitric Organisms 

I AM most reluctant to occupy any of your space with a claim 
Lo priority A statement made on p 137 of your last issue can 
hardly, however, be allowed Lo pass without notice Dr P F 
Frondland states in his lecture at the Royal Institution that the 
possibility of the existence of a nitric organism was foreshadowed 
oy himself, and that this hypothesis has recently been confirmed 
by Winogradsky He then describes the method adopted by 
Winogradsky for separating the nitric from the nitrous organ 
ism, and the chemical properties of the former The fact that 
the existence of a nitric organism was proved in Lhe first in¬ 
stance by myself, its separation from Lhe nitrous organism effected, 
and its chemical behaviour studied, before any publication on 
the subject by Winogradsky, is entirely omitted* Frankland’s 
statement of the case is the more remarkable as Winogradsky 
frankly admits in his paper that our results were nearly the same, 
And that hu were published subsequently to my own 

R Warington, 

Harpenden, June 10 

NO. Il8l, VOL. 46 ] 


Carnivorous Caterpillars 

Every experienced breeder of Lepidoptera knows to his, or 
her, cost that many caterpillars are either habitually, or casually, 
carnivorous and cannibalistic 

Useful hints on this subject arc given in Dr KnaggB* '‘ Lepi- 
dopterist’s Guide" (Gurney and Jackson). 

Lewisham, June 13 R Me Lachlan 


The Cuckoo in # the East 

In May 1SS7 I wrote to you that I had heard the cuckoo at 
Mussoone This year, on Loming up here, I heard it at 
Doneira (about 2000 feet) and at Mamul (4000 feet) I have 
been here live days and have not heard it at all There has 
been a deficiency of rain here, and it has been unusually hot 
Both notes were very clear and disLinct, 

Dalhousie, May 22 F, C. Constaiile 


THE NEW LONDON UNIVERSITY 

\ have received for publication from the Associa¬ 
tion for Promoting a Professorial University for 
London the following proposals, adopted by the Associa¬ 
tion at a meeting held on Tuesday last — 

(1) it is desirable that there bhould, if possible, be one 
University in London 

(2) The objects of the University should be to organize 
and improve higher education and also to promote the 
advancement of science and learning 

It is desirable that the University be constituted on Lhe 
following lines -- 

(3) Subject to Clauses (9) and (12) the University to be 
governed by a Senate which shall ultimately consist of the 
Professors'and a certain number of Crown nominees 

(4) The Professors to be nominated in the first instance 
by some independent authority, such as the Crown or the 
Commission contemplated in Clause (14), afterwards in 
such manner as the Senate may determine 

(5) The University to have power to absorb institutions 
of academic rank in London, which may be willing to be 
absorbed, due provision being made for protecting the 
interests of Lhe»teachers in such institutions, and for pre¬ 
serving the character of special trust-funds 

(6) The University to nave the power of appointing 
Readers and Lecturers, either to supplement the teaching 
of the Professors, or to deliver graduation or other courses 
of lectures within the metropolitan area at such places as 
may be deteimined by the Senate 1 

(7) lhe University to have power to grant degrees and 
Lo institute degree examinations These examinations 
may, if found necessary, be different for those who have 
followed prescribed courses and for those who have not 
Each Professor of the University to be e 1 officio an 
Examiner in the subject of his chair, but not necessarily 
to take part in every ex immation in that subject Examin¬ 
ers, who shall not be Professors in the University, to be 
appointed by the Senate to take part in all degree examina¬ 
tions 

(8) The Professors, Readers, Lecturers, and other 
Teachers of the University to be grouped into Faculties, 
which shall have such consultative and administrative 
powers as shall be determined by the Senate 

1 1 hit side uT the Lmverbity work would probably include teaching of the 
fallowing kinds — 

(<i) 1 eaching, conducted 111 lhe University Buddings, supplementary to 
thHt of ihe Professors 

( 6 ) Lrjurwi nf Instruction of a special or advanced 1 hnrnuter recognued 
by ihe University « f of ihe type mven by the (jerman Prtvat Doccntcn 

(r) Teaching of a more or less academic character conducted by lecturers 
appointed by the University at Institutions and < alleges, the nbjens or ihe 
Handing of whiah render cumplcie absorption into the University undesir¬ 
able 

{(f) LecLuTts at various local centres of the type known as * University 
Extension 1 lectures 

(r) Courses of lecture! or occasional lectures by members of tho University 
stall, or by other persons rcCLgniied by the University fur which a con¬ 
venient centre might with the co-opcration of the Corporation of London 
and of the Mercers Company, he found at Gresham College 
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(9) The Body of Graduates in Convocation assembled 
to have the power of appealing to the Privy Council, but 
to have no veto upon the action of the Senate The Chair¬ 
man of Convocation to be e \ officio a member of the Senate 

The Medical Schools will probably require special 
treatment Though they might advantageously hand 
over the teaching of pure science to the University, each 
school might retain control over its own teaching of 
medicine and surgery ^nd over the funds devoted 
thereto 

(10) The Medical Faculty to consist of representatives 
elected by the Teachers in recognized London Medical 
Schools 

(11) The recognized Medical Schools to be determined 
in the first instance by the Commission referred lo in 
Clause (14), but afterwards from time to time by the 
Senate, subject to appeal to the 1 'rivy Council 

(12) A certain number of the members of ihe Medical 

Faculty to be nominated University Professors in accord¬ 
ance with the provisions of Clause (4) The number 
of Medical Professors on the Senate not to exceed one- 
fourth of the total number of University Professors on 
the Senate * 

(13) A teacher of pure science in a recognized Medical 
School to become a Member of the Faculty of Science, 
whenever the appointment to his post is entrusted 
permanently or p?o hat vue to the Senate of the 
University 

(14) To facilitate in the first instance the organization 
of the University, it is suggested that a small and inde¬ 
pendent Commission of legal and educational authorities 
be appointed by Act of Parliament with full powers— 

(a) To investigate and determine upon the claims of 
institutions wishing to be absorbed under Clause 5 

('/>) To arrange for the proper disposal of the trust- 
funds of those institutions which may be absorbed, and 
to determine the conditions under which their property 
shall be vested in the Governing Body of the University 

(^) To arbitrate on all matters concerning the interests 
of existing teachers as affected by the action of Clause 
(5). and 

(d) Generally to make such arrangements as may be 
necessary for the establishment of the University on the 
foregoing lines 

We are requested to add that the names of those de¬ 
sirous of supporting the Association will be received by 
any member of the Executive Committee, 1 or may be 
sent directly to the Secretary (Prof Karl Pearson, Christ¬ 
church Cottage, Hampstead, N W) The Association 
already numbers some seventy members, includ¬ 
ing Profs H E Armstrong, B R S , W E Ayrton, 
FRS , F. O Bower, IRS, O Henrici, F R S , E 
Frankland, F R b , E Ray Lankestcr, FRb, 1 Max 
Muller, O J Lodge, ¥ R b , Norman Lockyer, FKS , 
W J Russell, F R b , W A Tilden, F R-S II Marshall 
Ward, F R b , Principals H R Reichel, W M Hicks, 
F R S , and C Lloyd Morgan, besides many other names 
equally well known in literature, science, and art A 
complete list will shortly be issued 


SUBDIVISIONS IN ARCHAEAN HISTORY- 

I Subdivisions based on Kinds of Rocks 

ERNER'S idea that kinds of rocks and grade of 
crystallization afford a basis for the chronological 
subdivision of crystaJhne rocks is more or less apparent 
in nearly all attempts that have since been made to lay 

1 Thil Committee u prwmt crnialats of the following — F V Dtckiai. 
G Carey Foster, R S Heath, E Ray Lankuter, KjvI Pearson, H E 
Roacoc, A. W. Slacken T E Thofpe, W C Unwin, W F R Wejdon. 

■ Reprinted frun the June number of ihe American Journal of Science^ 
nun advance aheets forwarded by the author The paper u io be con 
<dnu*d In ihe Amiriema Journal if Scienct 
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down the general subdivisions of Arch^an terranes The 
“fundamental gneiss 11 has gone to the bottom and the 
thinner schists to the top There is a degree of truth 
in the idea. But the assumptions are so great that 
at the present tune little reason exists for the earnestness 
sometimes shown by advocates of such systems The 
idea has little to sustain it in the known facts of geology 
The following are sufficient to decide the question 

According to the thorough petrological and geological 
study of the rocks of the Bernardston region by Prof B 
K Emerson 1 —a region in the Connecticut valley, in the 
towns chiefly of Bernardston, Massachusetts, and Vernon, 
Vermont —there are Lhe following rocks granite, largely 
feldspathic , dioryte, so like intrusive dioryte that it had 
been pronounced trap , quartz-dioryte , granitoid gneiss 
faintly foliated with biotite and passing into the granite * 
hornblende schist , quartzyte , quartzyte prophyntic with 
feldspar crystals , staurolitic and garnetiferous mica 
schist , hydromica schist , argillyte , massive magnetite, 
making a bed of magnetite rock , along with coarsely 
crystalline limestone and quartzytic limestone containing 
Cnnoids, Corals, and Brachiopoda all together making 
one senes of rocks of later Devonian age My owr) ob¬ 
servations in the region confirm the conclusions of Prof 
Emerson Such facts prove, moreover, that 11 massive " 
as applied to crystalline rocks does not signify igneous 
The gramte is not eruptive granite, but part of a stratum 
which is elsewhere quartzyte, the quartzyte graduating 
into granite , the latter was never in fusion 

Again on the borders of New England and New 
York there are schists of all gradations from massive 
Cambrian gneiss to Cambrian and Hudson River hydro- 
mica schist and argillyte, the age fixed by fossils Becker 
reports similar facts from the Cretaceous of California 
Such observations, and others on record, make it hazar¬ 
dous to pronounce any gneiss in an Archaean area 
“fundamental gneiss,” or any associated slaty schist the 
younger of the two It may be true , but it may not be 
It is probable that the thin-bedded schists arc absent 
from trie older Archaean, but not that the thick-bedded 
and massive are absent from the later Archaean 

The little chronological value of kinds of crystalline 
rocks in the later Archian comes out to view still more 
strongly if we consider with some detail the length and 
conditions of Archaean time 

The earLh must have counted many millions of years 
from the first existence of a solid exterior, when the 
temperature was above 2500° F , to the time, when, at 
a temperature below iooo J F —probably near 500° F , 
supposing the atmospheric pressure to have then been 
that of 50 atmospheres—the condensation of the waters 
of the dense aerial envelope had made such progress 
lhat an ocean, moving in tides and currents, had taken 
its place on the surface 2 There were other millions 
afterward along the decline in temperature to the 180° F 
mark—jHo P the mean temperature of the ocean — 
when, according to observations on living species, the 
existence of plants in the waters became, as regards 
temperature, a possibility ^ and still other millions from 
the 180 3 F mark to that of 120° F, or nearly, when 
marine animal life may possibly have begun its existence 
And since cooling went on at a decreasing rate toward 
the end, time was also long from the 120^ F mark to 
that of a mean oceanic temperature of 90° F , or below 
it, when Paleozoic life found congenial conditions in the 
water, The mean temperature now is about 6o fJ F. 

1 A deicriplion of the ** Bernard Mon Soriea 11 * or Mctamorphlc Upper 
Devonian Rock*, by Ben K Emereon, Amman Journal of 111 . 

kJj 163 tBoo. 

R- Mallet estimated, in view of the deuity of the atmoipheir—over 
aoc atmospheres ko the Square inch—that the fimt drape of water may have 
been condensed on the earth's surface when the temperature wee that of 
moreen iron —Phii Mag , January 10Bo. 

3 They live now in waters havlpg a temperature of woo 0 F , Brewer, at 
Pluton Creek California iB S Q , VT H W,*d, Yellowstone Park More 
over germs of Bacilli have terminated after having been boiled for an hour. 
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The ocan, sooner or later after its inaugural, began the 
work of flaking permanent sediments, that is sediments 
that werebot speedily recrystallued , and these sediments, 
through he millions of years that followed, must have 
been of dl kinds and of great thickness 

The conditions became still more like the present after 
the intro<Juction of life with the further decline of tem¬ 
perature Even before its introduction, iron oxides, iron 
carbonate calcium carbonate, calcium magnesium car¬ 
bonate, and calcium phosphate had probably commenced 
to form, for the atmosphere, although it had lost the 
larger potion of its water-vapour, still contained, as writers 
on the “ p-imsval earth” have stated, the chief part of 
its carbolic acid, amounting to all that could be made 
from the 'arbon of the limestones, coal and carbonaceous 
products low in the world It had also a great excess of oxy¬ 
gen—all hat has since been shut up in the rocks by oxida¬ 
tions Ard these most effectual of rock-destroying agents 
worked uider a warm and dripping climate 

The anount of carbonic acid, according to published 
estimates has been made equivalent in pressure to 200 
atmospheres, or 3000 pounds to the square inch 200 is 
probably too high, but 50 atmospheres, which is also large, 
is perhajs no exaggeration Hence, the destruction of 
rocks by chemical methods must have been, as Dr Hunt 
and othei writers have urged, a great feature of the time , 
and long before the introduction of living species, the 
temperatire had so far declined that the making of sili¬ 
cates miit have given way in part to the making of 
deposits tf carbonates and oxides 

But wilh the existence of life in the warm wateis, 
through (he still later millions of yeais, Lhere should 
have been, as Weed's study of the Yellowstone Park has 
rendered probable, abundant calcareous secretions from 
the earliest plants, and, additions later, through the 
earliest of animal life (jreat limestone formations should 
have resultd, and large deposits of iron carbonate, and 
perhaps ircn oxides, o\er tne bottom-sediments of shal¬ 
low inland or sea-border flats, besides carbonaceous 
shales that would iffnrd graphite by metamorphism 

In fact, long before the Archaean closed, the conditions 
as to rock-naking were much like those that followed 111 
the Paleozoic Surely, then, all attempts to mark off the 
passing time by successions in kiwis of rocks must be 
futile Some vanttn r of the various kinds of rocks are 
probably Arrh.ean only , but not all those of its later 
millions of years Even crystalline and uncrystalline may 
not be a criterion of chronological value The beds of 
Ike Upper Arch ran, under the conditions existing, may 
Hell, over some regions, be uncrystalline still, and may 
include carbonaceous shales that hold to this time their 
carbonaceous products Such uncrystalline beds may now 
exist over the Continental Interior , for the great Interior 
lias generally escaped when metamorphic work was in 
progress on the Continental borders 

The amount of carbonic acid is most readily estimated 
by first obtaining the probable amount for all post- 
Architan sources, and then adding to this that which is 
indicated by Archian terranes I he calculation is here 
given in detail that others may use it for deductions from 
other estimates 

For the estimation there are the following data A 
cubic foot of pure limestone which is half calcite and 
half dolomite and has the normal specific gravity 2 75, 
'veighs 171 4 pounds , and this, allowing for ^nth impurity, 
becomes 157 pounds and corresponds to 72 pounds of 
carbonic acid A cubic foot is equal to an inch square 
column 144 feet in height Since 72 is half of 144, each 
foot of the column of such Limestone contains half a pound 
of carbonic acid Hence a layer of the limestone one foot 
thick would give to the atmosphere, on decomposition, 
half a pound of carbonic acid for each square inch of 
surface. * 

A foot layer of good bituminouf coal containing So 


percent of carbon, (L = i 5, will give to the atmosphere 
by oxidation I 9 pounds of carbonic acid per square inch 
of surface. 

If the mean thickness of the limestone over the whole 
earth's surface, that of the oceans included, reckoned on 
a basis of jMh impurity, is 1000 feet, the contained 
carbonic acid amounts according to the above to 500 
pounds per square inch, or 34 atmospheres (of 14^ pounds), 
and if the mean thickness of *Jie coal is one foot, the 
carbonic acid it could contribute would be 1 9 pounds 
per square inch Adding these amounts Lo the carbomr 
acid corresponding to the carbon in the mineral oil ind 
gas and other carbonaceous products of the rocks and 
organic hfe, supposing it to be six times that of the coal, 
the total is 5135 pounds, or 35 atmospheres The mean 
thn knesa of Archiean calcium, magnesium, andiron car¬ 
bonates is not a fourth of that of post-Arch^ai! Estimat¬ 
ing the carbonic acid they contain and that corresponding 
to the graphue of the rocks at ten atmospheres, the whole 
amount becomes 45 atmospheres 
To bring.the amount up to the estim Lte for early Archaean 
time of 200 atmospheres of carbonic acid, the mean 
thickness of ttfe limestone for Archlean and post-Arch l an 
time should be taken at nearly 6000 feet 

Part ot the limestone of post-Arch can terranes was 
derived from the wear and solution of Archaean lime¬ 
stones, iron LarbonaLe, &c , and hence all the 35 atmo¬ 
spheres to the square inch were nor in the atmosphere 
at the commencement of the Paleozoic But if we 
reduce the 35 atmospheres, on this account, to 25 
atmospheres, it is sLill an enormous amount be) ond what 
ordinary life, even aquatic life, will endure Reducing 
the estimated mean thickness for the limestone la>er over 
Lhe globe from 1000 to 500 feel would make the imounL 
nearly one half less 1 

7 he making of carbonates earl) began the work of 
storing carbonic acid and purifying the atmosphere , and 
the introduction of life increased the amount thus stored, 
and added to it through the carbonaceous materials from 
living tissues contributed to the eaithy deposits But 
with all the reductions that can be explained, the excess 
is still very large Jt has been proved by experiment 
that an excess also of oxygen diminishes the deleterious 
influence of carbonic acid on plants , and that if the 
amount of Lhis gas is made equal to that of the oxygen in 
the present atmosphere, plants will still thrive How far 
this principle worked in early time cannoL be known 

2 Subdivisions based on Stratification 

The stratification in an Arcturan region affords the only 
safe and right basis for subdivisions Thi*. method has 
been used in the sepaiation of the Huronian from the 
older Archaean , and recently, with good success, by 
Irving and Van Hise in the study of the Penokee-Mar- 
quette region, or the Huronian belt of Wisconsin and 
Michigan The intimate relation of the beds in the senes 
has been worked out and their unconformability with Lhe 
lower rocks thus ascertained, besides the stratification 
and constitution of the iron-ore series within the belt 
This is the first step toward that complete study which 
should be carried on throughout all Archaean areas, how¬ 
ever 11 complex ” The distribution of the rocks and their 
apparent or real stratigraphic succession, whether 
massive or schistose, the positions of the planes of folia¬ 
tion or bedding, the unconformities in superposition, and 
those of mere faulting, and all structural conditions, should 
be thoroughly investigated Correlation by likeness of 
rocks has its value within limited areas, but only after 

1 A right HtJmRle 11 very desirable. If mule for North America, it could 
not be far out of lhe way to nsauinr it Lo be a mean for hlta iron of the other 
coniInenla as regards iho limestone But with the bent possible remit for 
th* continent!, tne oceanic area, three timet that of the continent!, and out 
of the reach of investigation aj to depths of bortom dcponts, remains a Urge 
source of doubt. 
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much questioning 1 The work is easy in its methods, yet 
perplexing because in North America the uplifts and 
flexures of different periods have in general taken place 
in parallel directions, so that unconformabilities are dis¬ 
guised, especially when the two formations are nearly 
alike in grade of metamorphism Follow along the over- 
lying to places where its metamorphism is of low grade, 
and there may be success 

There is a first point of^pecial importance to be accom¬ 
plished by Archsean investigation The Huroman of the 
Penokee-Marquette region is partially metamorphic To 
the east, the iron ore, according to the desenbers, is 
mainly metamorphic magnetite and hematite , to Lhe 
west, especially in the Penokee region, it is largely iron 
carbonate, or the ore in its original state Other facts 
show a diminishing grade of metamorphism to the west¬ 
ward In the Penokee district, the ore is underlain by a 
bed of “ chertv limestone/' the chert of which, like the 
interlaminated jasper of the iron ore bed, is regarded by 
Van Hise as probably of organic origin, like later chert 
It has among Lhe overlying beds carbonaceous shales 
containing, according to Chamberlin, 40 per cent of 
carbon, bearing thus evidence of vcr> larg^ organic car¬ 
bonaceous contributions when in process of formation 
The great beds of iron ore, the upward gradation east¬ 
ward in metamorphism, the relations in position to the 
admitted Archaean adjoining it on the south, seem to 
prove the Huroman series to be Upper Archaun, as it 
has been generally regarded, but in a non metunorphic 
and partially metamorphic condition The question 
thence arises Are Lhe ore-bearing rocks of the Arrha^an 
of Eastern Canada, New York, New Jersey, and other 
parts of the Appalachian chain, Huroman in a state of 
high-grade metamorphism 3 Are the chondroditic lime¬ 
stones, which, in some localities, occur in and with the 
ore, part of the Huroman formation 7 Does the eastern 
iron-bearing series rest unconformably on inferior 
Archa_an ? 

The Algonkian (or Agnotozoic) beds belong either to 
the Archaean or Lo the Paleozoic 

The Archrean division of geological tun? is of the same 
category with the Paleozoic, Mesozoic, and Cenozoic , all 
are grand divisions based on the progress of life, and they 
include together its complete range There 19 no room 
for another grand division between Archaean and 
Paleozoic any more than for one between Paleozoic and 
Mesozoic In contrast, the Algonkian division is not 
above the Cambrian in grade, it being based on series of 
rocks Its true biological relations are in doubt, because 
fossils representing the supposed life of the period are 
unknown, or imperfectly so The discovery in any rock 
so called of Tnlobites, Crustaceans, Mollusks, Brachio- 
pods, or Cnnoids, whatever the species, would entitle 
such rocks to a place in the Paleozoic, and either within 
the Cambrian group or below it Walcott has already 
leported such fossils from the beds at the bottom of the 
Colorado canon referred by him to the Algonkian—namely, 

1 A§ ft preliminary in lhe h( uily or jny auch region, thousands of dip* and 
4tnko* of planes of folialion or bedding should be taken (in imituli n of 
Rercival‘B work before 1842, mentioned in the note nil p 44a of Lhe last 
volume of the Journal cf and nil should be plotted on 

maps of large Mnlc by mean* 0 r >.ymbols wilh affixed numbers recording Lhe 
dips and strike* for full cnmparisnn in lhe final elaboration Lven the 
Penokoe-Manpielto region ne-rdu further investigation wilh a clinomeler- 
Lompaas in hand 

Hefort commencing ihe study of any crystalline rocks, model-* oT flexure* 
should have bean Htudied until the fact. ia hilly appreciated that a flexure 
luivlng an Inclined axis—ihe commonest kind— ninfle* through iBo a , or 
newly in ill dips and iinke", ind until (he characters of the bedding in 
JifTerenL iranavavvc sectloni of flexures are well apprehended. A good 
model fur sindyntx flexure* may be made from n cylindrical suck or cootm- 
grained wood having the bark on (if of a smooth kind), it may be about four 
mchex Jn diameter and twelve Lo fifteen long Draw a uLraiuhi line through 
the centre of one and and from this line uw acrovi obliquely 10 the edge at 
the opposite end After planing smooth ihe sawed aurface, the layrn of the 
wood inay then be coloured by groups and three colours, or two besides 
that of the wood, are be liar than mon Tha model of a flexure having an 
inclined la than campleia. Cross-sect Ions of the model may be cut and 
the colour* added 10 cbe mw surfaces. For model* of ovcrthniii flexure*, 
this method 11 not practicable, aa wood of elliptical section would be re¬ 
quired They may be made of paper pulp of three colour* 
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besides a Stromatoporid, a small Patells-IUce orDiscina- 
like shell, a fragment of a Tnlobite and a small byolithes 
— forms which make the beds Paleozoic beyond Oiestton 

3 Subdivisions based on Physical and Jho/o^ical 
Conditions | 

Although the physical and biological condition of the 
early globe are wiLhm the range of observation, here are 
generally admitted facts which afford a basis forla philo¬ 
sophical division of the time , and from it geobgy may 
derive instruction The subdivisions to which wi are led 
are the following - 

I IheAsiRAr con, as it has been called, a that of 
liquidity 

II The Azoic .con, or that without life 

(1) Ihe lathic era t commencing with conpleted 
consolidation the time when lateral pressure 6r crust- 
disturbance and mountain-making was initiated, aid when 
metamorphic work began 

(2) The Oceanic era , commencing with the ocean in 
its place oceanic waves and currents and embrjo rivers 
beginning their work about emerged and emergirg lands, 
and the tides, the retarding of the earth's rotatioi 

III The Arch eozoic ceon, or that of the firs life 

(1) The tra of the Jirst Plants the Algae and ater the 
aquatic Fungi (Bacteria), commencing possiblywith the 
mean surface temperature of the ocean about ifk t F 

(2) lhe era of the frst Animal life the Prctozoans, 
and forms related Lo the embryos of higher invirtebrate 
species , commencing possibly with tne mear surface 
temperature of the waters about I20 J f , and encing with 
90 1 F or below 

The subdivisions, as is evident, mark off grea steps in 
the progress of the developing earth, although the rocks 
bear no marks of them that can be distinguished 

The Huroman period covered, probably, much of 
Archeozoic time , and this is all in the way of correlation 
that can be said It is well to note here tiat if the 
Eozoon is really animal in origin, the" Laurentan" rocks 
of Canada in which it occurs must be Huron an, or the 
later of Archaean terranes 

Respecting the Oceanic period it is observed above, 
“ commencing 701th the ocean in its place ” It appears to 
be almost a physical necessity that the oceanic depres¬ 
sion should have been made in the first forming of the 
solid crust, if the globe cooled to the surface from Lhe 
centre outward , that is, unless a liquid laysr remained 
long afterward beneath the crust 

The depression was certainly made long before the 
close of Arch^an tune lor the cnormois amount of 
rock-making of the Archican over the conlinent implies 
the existence of emerged rocks with reach of the decom¬ 
posing, eroding, and denuding agencies of the atmosphere 
and atmospheric and oceanic waters A submergence 
in the ocean of 50 feet is almost a complete protection 
dgainst mechanical and chemical wear Moreover North 
America has its Arch«ean lands not only in the great 
nucleal mass, 2,000,000 square miles in area, but also in 
the series of Archaean ranges parallel to the outlines of 
the nucleus, which extend eastward to the eastern limit 
of Newfoundland, and westward to the Pacific And it 
has correspondingly shallow-water Cambrian deposits 
lying between these ranges from Eastern Newfoundland 
and the coast-region of New Burnswick and Massa¬ 
chusetts, westward across the continent about most of the 
Archiean outcrops, to within 300 to 4 °o miles of the Pacific 
Ocean, as shown by Walcott 

There is hence reason for the conclusion that, at the 
close of Archaean time, the continent of North America 
was present not merely in outline, but also in general 
features, and at shallow depths where not emerged 

This fact with reference to North America mean9 much 
It means that by the £nd of Archzcan time, the continents 
generally were essentially in a like condition—outlined 
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and at (hallow depths where not emerged , that, there¬ 
fore, tie Oceanic depression was then large and deep 
enough to hold the ocean Further, this last fact indi¬ 
cates, 1, the mean level of the continents was coincident 
with tht water’s surface, that the oceanic depression had 
already a depth of 12,000 feet, or that of the present 
mean lepth of the waters , and that the Ioweung, 
thrdugj later time, of the bed 1500 feet on an aveiagc (or 
2000 fiet according to other estimates) would give the 
contnfmts their present mean height And it is a fact of 
deep feogenic significance, that nearly 1000 feet of this 
mean height was recened after the beginning of the 
Tertiay. Jamis 1 ) D\na 


OPENING OF THF LIVERPOOL M IR/NF 
BjOLOGICAL STATION A 7 PORT ERIN 

HE Liverpool Marine Biology Committee, which 
commenced the investigation of the fauna and flora 
of Liverpool flay and the neighbouring seas se\en years 
ago, aid has kept up a small biological station on Puffin 
Island Anglesey, for the last five years, passed on Satur¬ 
day (Jine 4) into a new phase of its existence, and, it 
may Dl hoped, a more extended sphere of labour, v\hcn 
His Excellency Spencer Walpole, Lieutenant-(_.nv ernor 
of thwsle of Man, declared the new marine laboraton 
at Poll Lnn to be open for work The Puffin Eland 
establnhment has been very useful to the Committee, and 
vellwlrth the small annual expenditure required fui its 
modest outfit It has been used by a few students wlio 
wished to gain a general knowledge of the common 
marine animals and plants in a living state, and b\ a 
limited number of specialists who went Lheie to mike 
observations, or who had the niateri il for their imesii 
gations collected there and sent Lo them But the Com¬ 
mittee Eas felt for the last >ear, at least, that a station 
which vas more readily accessible from Liverpool and 
with hotel or lodging accommodation obtain tble oil the 
spot, would enable their members to do more work, uul 
be of more use both to students and to imestigatois 
Also, it was evident that afier five vears’woik on the 
shores of the small island the greater number of the 
plants and animals had been collected and examined, 
and that 1 change to a new locality with a rich fauna and 
a more extended line of coast would yield increased 
material for faunistic work On looking round the 
Liverpool Marine Biology Committees district, Poit 
1 nn, at the southern end of the Isle of Man, at once 
presented tself as the best available place 
From its position, and the shape of the land, Port Fnn 
has within a distance of a couple of miles in three 
directions—to Fleshwick Bnv, to the Calf, and to Port 
St Mary—a long and varied coast-line, with a number 
of small bays, furnishing good collecting-ground and 
shallow-water dredging 'I wo of these bays, Port Erin 
and Port Sl Mary, have harbouis with sailing-boats, and 
face in nearly opposite directions, so that in most winds 
one or other is sheltered and has a quiet sea The rich 
fauna around the Calf and ofl Spanish Head is within 
easy reach at a distance of three to four miles from the 
laboratory are depths of 20 to 30 fathoms, and at fourteen 
miles 60 to 70 fathoms Although it is a considerable 
distance from Liverpool, still it is reached by a regular 
service of swift sleameis and convenient trains, so that 
there is no uncertainty or delay in the journey 

The plan of Port Erin shows the position and 
surroundings of the Biological Station It is on the 
beach at one corner of the bay, near where the sand and 
rocks join, and at the foot of the cliff upon which the 
Bellevue Hotel stands. It is connected with the road 
by means of a winding gravel path and steps, and is 
about a third of a mile from the railway station It is 
just at the bottom of the hotel grounds, and arrangements 
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have been made with the proprietor by which those 
working at the Biological Station can live comfortable 
and economically at Llie hotel T lie sea comes to within 
a few yards of Lhe windows, and the bay immediately in 
front is shekeled pure sea-water with a varied bottom, 
suitable for small butt diedging and tow-nelting , while 
the rocky coast, extending ouL Lowanls Iiradda Head, 
lias many creeks and guod shoie pools 

The station is a substantially built, three roomed house, 
measuring a little over 30 feet by 20 feet, and standing on 
a solid stone and conciete platfnim, which raises it 
about 10 feet abo\e high tide It lias windows looking 
out in three directions, north, south, and west The 
front door leads into a passage, from which open to 
light and left two small rooms, which ran be used as 
the Director’s room and Live Secretary’s office, and 
will also be available for the use of members of the 
Committee, or any special students who require a 
separate room foi their work Opposite the entrance is 
the door into the main laboratory, which measuies about 
22 feet by 20 feet, and has windows on both sides In front 
of the whidows 11m strong fixed work-tables, which will 
accommodai£ five students with case Al the ends of the 
room aie fire-place, sink, LabJe r , bookcase, and abundance 



n in oT iht l ivi_rpuol M irine DioUjv.il lI i iboritiui^ al Tort t,rm i, Main 
1 iliurntnry (j 2 v 20) with unrk place* (or five ntudciHb 1 strong 
mile for aquaria , 3 to <) tables, 10 small laborntor) Cur Direitoror 
innnliers of Luinmillec n, p u,sag* 1 j, small labur^iorj cir SLcrelary * 
other , 1 Sin'll! J ai"d 

of sheh tng, w lnle along the cemrc runs a strong table foi 
small aquaria and vessels containing animals A door in 
one comer opens into a useful small yard between Lhe 
house and the clilf, in which the concrete fresh water 
cistern is placed, and where dredges and other implements 
can be stored 

lhe Liverpool Salvage Association had kindly pro¬ 
mised to lend thor useful steamer, the Hyana y to the 
Committee foi fom or five days at the time of opening , 
but as she was called off on duty at the last moment, they 
sent Lhe steamer Mallard instead, on Friday afternoon, 
across lo Port Erin, where she remained until Monday 
Dredging trips in the neighbourhood took place on three 
of the day s, and on Saturday evening tow-netting with sub¬ 
marine electric lights was earned on after dark in the bay 
Atone o’clock on Salurday the Lieutenant-Govr r nor, 
the Bishop, the Manx Attorney-General, and a number of 
members of the House of Keys, and others, arrived at Port 
Erin, where they were met by Prof Herdnum, Mr I C 
Thompson, Mr A O Walker, Mr J Vicars, Sir James 
Poole, and others of the LMBC, along with some 
biologists from elsewhere, the Liverpool party number¬ 
ing over thirty The Governor was conveyed to the 
front of the Biological Station, where, after being pre¬ 
sented by Prof Herdman with the reports upon the 
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fauna of Liverpool Bay published by the I M B.C, 
he declared the building open for work, and then the 
party entered and proceeded to examine the results 
of the forenoon's dredging, laid out in dishe-s and 
under microscopes At two o’clock the Governor 
and the Bishop were entertained to luncheon at the 
Bellevue Hotel by the L M B C, Prof Herdman 
being in the chair, with the Governor on the right and 
the Bishop on the left Mr 1 C Thompson, Hon Sec 
L M B C, occupied the ofner end of the table, and about 
seventy in all sat down to luncheon, including the Presi¬ 
dent and Secretary and some other members of the Isle of 
Man Natural Hjstory Society The Governor proposed 
the toast of “ The Liverpool Marine Biology Compnttee,” 
to which Prof Herdman replied 

The whole of the following day was spent in dredging 
and tow netting from the Mallard to the west and south 
of Port Enn at the following localities — 

(1) 3 miles west of Fleshwick 20 fathoms, 6 hauls of 
dredge good varied ground, old shells, &c 

(2) 14 miles west of Dalby 60 fathoms, 2 hauls , sticky 

clay mud, with few animals 3 

(3) 8 miles west of Fleshwick 33 fathoms, 3 hauls 

(4) 6 miles west of Port Frin 24 fathoms, 2 hauls 

(5) I mile west of Calf 20 fathoms, 2 hauls 

16 ) Off Kitterland, Calf Sound 17 falhoms, ] haul 

Ac each of these localities, besides the ordinary large 
dredge, Low-nets were used, and also Mr Walker's small 
dredge with a canvas bag for bringing up samples of the 
bottom to be washed for small Crustacea, &c 

On the following day (June 6), on the way back to 
Liverpool, dredging from the Mallard was conducted at 
the following places — 

tO 20 miles souih east from Port St Mary 26 falhoms 

(2) 25 miles south-east from Port St Mary 23 fathoms 

Both of these localities were good productive ground, 

and large hauls were obtained 

(3) 20 miles north-west from the Bar iH fathoms 

(4) 15 miles north-west from the Bar 16 fathoms 

On all these occasions, besides the surface tow-nets, a 
bottom tow-net was attached a little way ifi front of the 
dredge, and appeared to work well , its contents were 
usually a good deal different from those of the surface 
nets 

Amongst the forms dredged in these Iwo days were — 
Clathna seriata , Sponge It a Jragtlts, Sanodulyon tale- 
nata , Palmipes mcmbraniu£u$ y Stuhaster roseu.\ } Porama 
pulvtliusy Antcdon rosauus % Adams;a palhata , Crania 
anomala Pandora itucguir'alvis, iynthia echinata , and 
the rare little Ascidian Forbcsella tt±sellata } and a large 
number of other species, representing most of Lhe inver¬ 
tebrate groups, which have not yet been sorted out and 
identified A list of xhc species previously found in the 
neighbourhood of Port Erin will be found in “ Fauna of 
Liverpool Bay,” vol 1 pp 31S-41 

The Liverpool Marine Biology Committee's Station it 
Port Erin is now open, and is provided with a few micro¬ 
scopes, microtome, ordinary reagents, dishes, &c Any 
biologists wishing to go there for collecting or other work 
are requested to apply for particulars to Prof Herdman, 
or to Mr I C Thompson, 4 Lord Street, Liverpool 


THE ANNUAL VISITATION OF THE 
GREENS ICH OBSER VA TOR Y 

T HE report of the Astronomer-Royal to the Board 
of Visitors this year commences with a reference 
to the loss sustained by the Observatory by the death of 
Sir G B Airy, who for sixty years was closely connected 
with the working ot this institution 

As regards the buildings, that of the south wing of the 
proposfep. Physical Observatory has been authorized by 
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the Admiralty, considerably more space being squired 
for the storing of chronometers and deck waL^x^ The 
buildings of the three other wings and the tw upper 
stones of the eentrtl tower have, for the p resell* been 
laid aside, sufficient provision not being made ft them 
in the preeent financial year The new 36-foo dome, 
which is being provided for the efficient working of the 
2fi-inch refractor, is still in course of erection, wile the 
pair of semi-domes for the Transit Pavilion ip th< Front 
Court has been found to be quite satisfactory! The 
electric light installation, which has Id a forme report 
been suggested by the Astronomer-Royal for the photo¬ 
graphic equatorial and for other instruments, hfk been 
sanctioned by the Admiralty, and will* during thecourse 
of the present year, be provided. The advAhtlgci of 
such a means of lighting will at once make themselves 
apparent, for by the old method the storage cell^had to 
be charged from primary batteries 1 

The Observatory, by the will of the late Sir George 
Airy, has had several valuable works bequeafced to 
it Mr Wilfred Airy has as yet transferfed 94 
volumes and 134 unbound tracts, which will prm a 
valuable addition to the library, together with the manu¬ 
script containing the calculations of Sir GeorgeXiry’s 
numerical lunar theory His bust, by Foley, hre also 
been received and is now placed in the Octagon 
Room A 

With regard to the work done with the transit-cl^le, the 
number of observations was not so great as in former 
years, as the object-glass was removed for repollsling on 
August 10 to October 5 The definition and colour- 
correction of this glass has been greatly improved by Mr 
Simms New steel screws to the R A and Z D micro¬ 
meters were added at the same tune, and the wire system 
also received a slight modification The wires aie ten in 
number, distant from each other by exact multiples of a 
screw-revolution, and so arranged that the meat of the 
ten nearly coincides with one of them A little compu¬ 
tation is thus saved in taking the mean of a transit, and 
the only thing lost 13 symmetry m the arrangement 

During the rest of the year the sun, moon, and planets 
have been regularly observed on the meridian as 
before - 


Iran ails, Lhe separate limbs being counted as 
separate observations 4801 

Determinations of collimation error 249 

Determinations of level error 335 

Circle observations 4463 

Determinations of nadir point (included in Lhe 

number of circle observations) 319 

Reflexion observations of stars (similarly in¬ 
cluded) 436 

1 he annual catalogue of stars observed in 1891 con¬ 
tains 1613 stars 

The results from the obseivations for the determination 
of variation of personal equation with stellar magnitude, 
indicated that there was a general tendency with all the 
observers to observe stars later when the light was 
diminished by placing a gauze screen before the object- 
glass, but it was stated that 11 it is not clear that we are 
here measuring a real change of personal equation in 
observations of fainter stars, as the introduction of the 
screen modifies the linage of the star, and this modifica¬ 
tion of the image may give rise to a change of personal 
equation unconnected with the diminution of bright¬ 
ness ” 

It is noted that as the external thermometer rises there 
is a nearly uniform decrease of the readings of the 
internal thermometers over that of the standard extenor 
thermometer, the excess vanishing at something over 70°. 
This is accounted for by the variation of the temperature 
of the walls of the room, the permanent temperature of 
which is always slowlytchanging. 
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The total number of observations made with the alt¬ 
azimuth m the year ending 1892 May io is as follows — 


Arimuths of the moon and stars 

345 

Azimuths of Mark I 

162 

Azimuths of Mark IF 

182 

Zenith distances of the moon 

166 

ZeoUh distances of Mark I 

164 

Zfrrrtth distances <^T Mark II 

176 


These numbers are slightly greater than in recent years, 
owing to the fact that during August and September, 
wheikthe transit-circle was under repair, the observations 
of the fioon with the altazimuth were made throughout 
the lunation instead of being confined to the first and last 
quartet's. 

With regard to clocks and chronographs, we may 
mention that the daily rate of the sidereal standard clock 
underwent a very considerable disturbance, changing 
from a daily gain of I os to that of 20s lhe cause of 
this difference was due to some workmen who were fixing 
anew phelf, the necessary hammering setting up vibra¬ 
tions in the building 

With the reflex zenith tube, eighteen double observa¬ 
tions of 7 Draconia have been made, but owing to the 
pressiue of work the reductions are not yet complete 

Ten occultations of stars by the uneclipsed moon (8 
disappearances and 2 reappearances) and 4S phenomena 
of Jupl^pr's satellites have been observed with the equa¬ 
torial^ Or wilh the altazimuth These observations are 
completely reduced to 1891 December 31 On the occa¬ 
sion of the partial eclipse of the moon on 1892 May 11, 
7 disappearances and 3 reappearances were observed of 
the faint stars in a list prepared by Mr Crommehn , and 
the times of transit of the shadow over some principal 
craters were also noted But it is to be regretted that, 
although favoured by flue weather on this occasion, the 
Observatory was seriously crippled in their instrumental 
equipment,the 13-inch refractorof the south-east equatorial 
and the Lassell 2-feet reflector being both dismounted 

With the photographic equatorial, 301 plates with a 
iota! of 1 ^90 exposures have been taken on 112 nights, 
many of these being taken for special investigations Of 
these, 62 plates were taken to determine the relations 
between diameter of image, length of exposure, and 
brightness of the star, the results of which have already 
appeared in the Monthly Notices for January of this 
year The discussion indicated that, through a range of 
exposures corresponding to 8 magnitudes, u the square 
root of the diameter increases as the logarithm of the ex¬ 
posure , and further, that for equal photographic effects 
duration of exposure should vary inversely as Lhe bright¬ 
ness of the star” These results were based on as many 
as 2200 measures of 130 star images The roseaux seem 
to have given much Lrouble, the silver film developing 
pin-holes, the images of which resemble on the photo¬ 
graphic plates those of stars M Gautier is now supply¬ 
ing the Observatory with two more, coated this tune with 
a film of collodion, in the hopes that it may be freed from 
the deficiencies mentioned above The catalogue winch 
has been undertaken at Greenwich of the guiding stars 
for the zones + 6o D to the pole, + 25 ’ to + 29 s , and — 3 1 
to - 5 0 , is very near completion The catalogues of 
places (epoch 1900) are complete for the Greenwich 
zones + 65° to + 8o° (the reductions for the circumpolar 
region being deferred), also for the zones + 6o Q to + 64 
to be photographed at Rome, and for the Oxford zones 
+ 25° to +29 The stars for the San Fernando zone 
(- 3°to - 5 1 ') have all been selected, and their places 
have been computed for those between R A i2h and i8h 

Spectroscopic and Photographic Ohservation\ —The 
observations of the displacement of the lmes in stellar 
spectra for the determination of their motion in the line 
°f sight have not this year been regularly continued , a 
preliminary discussion of the former obswvations sug¬ 
gesting that they were affected UP some extent by the 
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position of the spectroscope, \ ega and Altair were ob¬ 
served during the summer and autumn at as wide a range 
of hour-angle as possible, and with the spectroscope set to 
each of the four positions o ', 90 , i8o J , and 27o J , the slit 
being parallel 10 the declination circle ato 1 The numbers 
nf observations obtained of the F line in the spectrum of 
Vega are at o , 39 , at 90 \ 42 , at i8o u , 36 , and at 
27o\ 39 , and of the F line in the spectrum of Altair 
at o , 30 , at 90 \ 32 , at i8o J , ^6 , and at 270^, 29 The 
measures are now under discussion, and give clear indi¬ 
cations nf the existence of the systematic error referred 
to The observations were interrupted by the dismounting 
of the I2vinch telescope on 1891 November 19 

At thp appearance of the new star in Auriga the south¬ 
east equatorial was unfortunately dismounted, but the 
object-glass presented to the Observatory by Sir Henry 
Thompson was mounted as quickly as possible on the 
Thompson telescope , but alterations of the telescope tube 
were found necessary to bring the spectrum to focus on 
the photographic plate, and before these could be 
completed, the Nova had become nearly too faint for 
observation 

For Lhe yoar 1891, 360 out of 365 photographs of the 
sun’s surface have been selected for measurement, 136 
of these were sent to the Solar Physics Committee from 
India and Mauritius 

The solar activity has increased in a remarkable man¬ 
ner during the past year While there were 175 days 
without spots in the yea* 1890, there were only 21 such 
days in 1891, and since 1891 March 28, the sun has not 
been free from spots on a single day on which it has been 
observed The number of groups visible on the disk at 
the same time and their average size and complexity, 
hive all greatly incieased during the past twelve months, 
the group of February 5 18 being the largest ever photo¬ 
graphed at Greenwich This group has had an unusually 
long life, appearing first on 1891 November 15, and 
persisting till 1H92 March 17 

Magnetic Obstnations —The continuous register by 
photography of the magnetic elements has been satisfac¬ 
torily maintained It lias been found that serious dis¬ 
turbances of the earth-current registers is due to the 
trams of the City and South London Electric Railway, 
situated at a distance of 2\ miles from the nearest earth 
plate, and about 4^ miles from the Observatory The 
change of potential takes place every two or three minutes, 
varying in amount from “a small fraction of a volt to 


one-third of a volt or more ” 

The following are the principal results for the magnetic 
elements for 1891 — 

Mean dedinalion (approximate) 17° 23' West 

Mean horizontal force -f J 95^7 (in British units) 


Mean dip 


/ 3 1 . . 

J 1 8253 (in Metric units) 
j 67 1 19’ 49" (by 9-inch needles) 
67 a 2l / o" (by 6 inch needles) 
(67° 23'22' (by 3-inch needles) 


In the year 1S91 there were five days of great magnetic 
disturbance, but Lhete were also about twenty oLher days of 
lesser disturbance, for which tracings of the photographic 
curves will be published , these days having been selected 
in concert with M Mascart according to the arrangement 
mentioned in the last report The calculation of diurnal 
inequalities from five typical quiet days in each month, 
commenced in 1S89 at Prof Rucker’s suggestion, has 
been continued 

From February 13 to 14 a very large disturbance was 
recorded, commencing a day after the large sun-spot was 
on the central meridian Considerable magnetic disturb¬ 
ances also occurred on March 6 , ii, and 13 Other dis¬ 
turbances occurred on 1891 September 9, 189a April 
25-26 and May 1, and may perhaps “ be connected with 
spots then on the sun's disk ” 

Meteorological Observations —The mean temperature 
of the year 1891 w as 4S 4, being i * 1 below the averuge 
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of the fifty years, 1841-1890 The highest air temperature 
in the shade was 8s L 1 on July 17* and the lowest 12 o on 
January 10 The mean monthly temperature in 1891 
was below the average in all months excepting June, 
September, October, December In January it was 
below the average by 4^ 4, in April and August by 3 o, 
and in May by 2° 8 

The mean daily moLion of the air in 1891 was 278 
miles, being 4 miles below the average of the preceding 
twenty-four years The greatest daily motion was 960 
miles on December ro, and the least 34 miles on February 
23 and 24 The greatest pressure registered was 315 
lbs on the square foot on November 11 On December 
10 the pressure plate was not in action 

The number of hours of bright sunshine recorded 
during 1891 by the Campbell-Stokes sunshine instrument 
was 1222, which is about 66 hours below ihe average 
of the preceding fourteen years, after making allowance 
for difference of the indications with the Campbell and 
Campbell Stokes instruments respectively The aggre¬ 
gate number of hours during which the sun \yas above 
the horizon was 4454, so that the mean proportion of sun¬ 
shine for the >ear was 0274, constant sdnslune being 
represented by 1 

The rainfall in 1891 was 250 inches, being o 5 inches 
above the average of the preceding fifty yeais 

Chronometers, Time Submits, and Longitude Opcia- 
tions —The number of chronometers and deck matches 
now being tested at the Observator) is 1 57 (91 box 
chronometers, 19 pocket chronometers, and 47 deck 
watches) The annual competitive trial of chronometers 
commences on July 2, and the trial of deck watches on 
October 22 

In the year ending 1891 May io, the average daily 
number of chronometers and deck watches being regularly 
rated was 243, the total number leceived was 765, the 
total issued 750, and the number set to repair 442 

At the annual trial of chronometers the performance 
was good , the average trial number of the first six was 
21 4, which compares favourably with thpse of previous 
years 

The dropping of the time balls is next refeired to 
The Greenwich one was not raised on October 14, Dec¬ 
ember 10 and 13, 1891, owing to the violence of the 
wind, on April I, 1892, the spnnga of the mean solar 
clock failed to act, and on October 19 and November 22 
failure m the connections was the cause 

The return signal from Deal was interrupted last 
November several times, owing to an accumulation of 
grease which had been applied to Lhe piston Signals 
from Devonport clock failed on 51 days, and those from 
the Westminster clock on 14 da) 9 
The publication of the observations for the Pans- 
Greenwich longitude in 1S88, and of those for the Dun- 
kerque-Greenwich longitude in 1889, has been delayed 
pending a redetermination of ihe former longitude which 
was commenced on June 6 of the present year , and 
it is hoped to settle several questions of importance 
raised by the discussion of the results obtained in 1888 
The first stage of the operations for the longitudes 
Montreal-Canso Watemlle-Greenwich was completed on 
May 23 The time of transmission along the cable 
WatemJJe-Cajiso was about a quarter of a second—a 
result confirmed by a rough comparison of signals on 
1892 May 11 Prof McLeod, of Montreal, paid a similar 
preliminary visit to Canso in 1891 June, and found an 
accordant value for the time of transmission Four 
portable transits were used for Lhe time determinations 
These latter were made in all on 14 nights at Greenwich, 
Ia at WatennJIe, and about the same number at Canto 
and Montreal The preliminary reduction gives every 
promise of satisfactory accuracy at Greenwich and 
waterville 

Captain Grant, R.E , has been at work at the Observa- 
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tory practising the requisite transit observations for 
determining the boundary of Mashonaland 

In the Astronomer-Royal's general remarks at the con¬ 
clusion of his report, he refers to a plan he has devised 
for making observations out of the meridian with a iransit- 
circle He proposes to have it so constructed that by 
means of a turn-table it can be placed and firmly fixed in 
certain definite azimuthal, the instrument 11 being used 
essentially as a transit-circle for a complete series of ob¬ 
servations in the selected azimuths plane ” This instru¬ 
ment, as he says, would advantageously replace the 
existing altazimuth, and could tte used 11 not only for the 
important object of making extra-meridian observations 
of the moon but also for observations of the sun, planets, 
and stars (in the meridian as well as out of the meridian), 
for the elimination, as far as practicable, of systematic 
errors, and for the more accurate determination of as 
tronomical constants " The aperture of the instrument 
he suggests should be 8 inches, wiLh circles of 3 feet 
diameter, read by four nncrosLopes, and he thinks that a 
suitable position for it could be found about 90 feet north 
of the declination magnet, where “ an unobstructed view 
could be secured by mounting it with Us axin at a height 
of about 20 feet above the ground ” 

NOTES 

TllL Ladies' Soitte of the Royal Society is beingiffcald this 
evening as Nature goes to preis 

The annual meeting of Lhe American Association for the 
Advancement of Science will be held at Rochester, N Y , from 
August 18 to 24 

The late Dr W J Walker placed at the disposal of the 
boston Society of Natural History a grand honorary prize ** for 
such investigation or discovery as miy seem to deserve it, pro 
\idcd such investigation or discovery shall have been made 
known or published in the United Sutes at least one year pre¬ 
vious to Lhe time of award " This prize has been unanimously 
awarded to Prof James I) Dana In recognition of the value 
of l'rof Dana's scientific work, and in testimony of the Society's 
high appreciation of his services to science, the maximum sum 
of one thousand dollars has been awarded 

IN the new number of the Journal of the Marine Biological 
Association Mr Ernest W I. Holt give* an interesting account 
of Lhe work he has lately done in connection with his North 
Sea investigations The objects of these investigations, as ex¬ 
plained in the report of Mr Calderwood, Lhe Director of the 
Plymouth Laboratory, are —(1) to prepare a history of the 
North Sea trawling ground*, comparing the present condition 
with Lhe condition say twenty or thnly years ago, when com¬ 
paratively few boats were at work , (2) to continue, verify, 
and extend operations as to the average blzcb at which the 
various food-fishes become sexually mature , (3) to collect 

statistics as to the sizes of all Lhe fish captured in the vicinity of 
the Dogger Banks and lhe region lying to Lhe eastward, so that 
Lhe number of immature fish annually captured may be esti¬ 
mated , (4) to make experiments with beam trawl nets of 
various meshes, with a view to determine the relation, if any, 
between size of mesh and size of fiih taken It is obvious that 
a considerable time must elapse before trustworthy data con be 
collected on all these points by one inquirer Mr Calderwood 
therefore notes that in Mr Holt’s early reports it has been 
thought advisable not to treat each heading la detail, since one 
season of Lhe year may be more suitable for collecting informa¬ 
tion on one point than on another, but raLher limply to slate 
the results of work accomplished. During the spawning season 
most attention must necessarily be given to heading No. a, ao 
that in Mr Holt’s present report the relation of size to Imma¬ 
turity is principally mentioned. Work of a similar nature done 
by Mr Ilolt himielf Ireland, by Dr Fulton in Scotland, 
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■ad by observer! at Plymouth, shows that a very considerable 
variation takes place in the sizes at which fishes become 
sexually mature in different localities, and Mr Calderwood 
thinks it is probably not too much to aay that as surely as legis 
Jatlon will have to be reBorted to Tor the preservation of fish 
until they have spawned, to surely will the matter have to be 
studied far each coast separately 

Mr Calderwood records in his report that the demand on 
the Plymouth Laboratory for specimens to be used in labora 
tones and museums throughout the country increases, and 
requires constant attention a The Laboratory can supply speci 
mens which, in very many cases, could not otherwise be 
obtained The proper preservation of certain classes of soft 
animals is in itself an art developed during the last fifteen year", 
almost entirely by the persevering efforts of Signor Lo Bianco, 
of Naples Within the past year these methods have been 
published, and it is hoped that with practice the specimens sent out 
from the Plymouth Laboratory may gradually gain the character 
so long possessed by the Naples specimens alone 

At the general monthly meeLing of the Royal Institution on 
Monday, June 13, the special thanks of the members were 
returned for the following donations —Mrs Bloomfield Moore, 
Sir David Salomons, Dart , ^50, Mr Charles Hawksley, 
j£S°, far carrying on investigations on liquid oxygen 

A COpUflTTEB appointed by the Botanical Club of Washing¬ 
ton to consider the quesliuns of a botanical congress and 
botanical nomenclature has lately presented ita report, which the 
Club has unanimously adopted While favouring the final 
settlement of disputed questions by means of an international 
Longress, the committee do not regard the present as an oppor¬ 
tune time. They recommend the reference of the question of 
plant nomenclature first to a representative body of American 
botanists, and suggest the consideration, by such a body, of 
various questions Among these questions are ihc following 
the law of priority, an initial date for genera, an initial date for 
species, the principle " once a synonym always a synonym," 
what constitutes publication 7 , the form of ordinal and tribal 
names, and the method of citing authorities 
The anticyclone, which at the time of our last issue bad lain 
over these islands for some days, then began gradually to give 
way, and in the night of the gth northerly winds and cloudy 
weather set in over Scotland, while depressions formed over 
England, causing thunderstorms in this country and in Ireland, 
with heavy rainfall in places, as much as I I inch being 
measured at Mullaghmore during the twenty four hours ending 
Hh, a.m on Saturday, the Ilth. These changes in the distribu- 
tion of pressure caused great fluctuations of temperature , the 
maxima observed over Scotland on the 10th were in some case3 
as much as 30° lower than those of the previous day, while in 
England, on the nth and 12th, a still larger decrease of 
temperature was experienced A small depression which lay 
over the south east of England on Sunday, caused a steady rain 
for some hours In that part of the country , the maximum 
temperature registered in London was 51“, being about i8 u 
below the average maximum for June, In fact, bo low a maxi¬ 
mum temperature has not occurred in London, in June, for at 
least a quarter of a century On the night of the 19th the 
temperature on the grass fell to 29* at Oxford During the 
early part of the present week an anticyclone, lying to the west¬ 
ward, extended over the western ana northern parts of the 
country, and a large depression appeared to the southward of 
ihete islands, causing moderate northerly and north-easterly 
breezes, while temperatures continued low in ^lJI parts of the 
country 

The Meteorological Council have just Issued, as the complet¬ 
es portion of the Wttkfy Watfhsr Ripert for i$gi, tables giving 
unproved monthly and annual meana^if temperature, rainfall, 
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and bright sunshine for all the stations (65 in number) 
used in the preparation of that publication The large amount of 
labour expended on the calculations, and the trustworthiness of 
the values may be judged of from the fact that the temperature 
means extend over 20 years, the rainfall over 25 years, 
and the sunshine over 10 years A glance at the figures 
at any station is sufficient to show the chief characteristics of its 
climate, as compared with any other locality They show that 
London hag the highest mean maximum temperature in July, 
72° 4, Cambridge, the lowest mean minimum, 31 0 6 in December, 
although several other stations have a mean minimum of 31“ 7 
in that month, and Cambridge and Hillington have 31 0 7 and 
31° 8 respectively in January The wettest station is Laudale, 
N B , with an annual rainfall of 79 0 57 inches, and the driest, 
Spurn Head, 20 92 inches The staLions with moat and least 
sunshine are Jersey and Glasgow respectively, Lhe deficiency of 
the latter being due to smoke 

Dr J IIann laid before the Academy of Sciences at Vienna, 
on May 5, another of those elaborate investigations for which he 
is so well^nown, cnutled 11 Further Researches into the Daily 
Oscillation 1 ? of*the Barometer " The first section of the work 
deals with a thorough analysis of the barometric oscillations on 
mountain summits and in valleys, for different seasons, for which 
he has calculated the daily harmonic constituents, and given a 
full description of Lhe phenomena, showing how the amplitude 
of the single daily oscillation first decreases with increasing 
altitude, and then increases again with a higher elevation The 
epochs of the phases ire reversed at about 6000 feet above 
sea level as compared with those on the plains The minimum 
on the summits occurs about 6h am, and in the valleys be¬ 
tween 3h and 4h p m The douhle daily oscillation shows, 
in relation to its amplitude on the summits, nearly the normal 
tkcrease, in proportion to the decreasing pressure, but the epochs 
of the phases exhibit a retardation on the summits, of as much as 
one or two hours In the tropics, however, this retardation is 
very small He then endeavours to show that these modifica¬ 
tions of the daily barometric range on mountain summits arc 
generally explained by the differences of temperature in Lhe 
lower strata of air In connection with this part of the subject, 
he considers that evan the differences in the daily oscillations at 
Greenwich and Kew arc mostly explained by the different 
altitude of the two stations, and by the fact that Greenwich is on 
an open hill In the second section he has computed lhe har¬ 
monic constants for a large number of stations not contained in 
his former treatise of a similar nature, including some valuable 
observations supplied by the Biazilian Telegraph Administra¬ 
tion, and other* at various remote part*, of thr globe 

A second attempt is to be made to build an Observatory at 
the top of Mont Blanc As the workmen who tunnelled last 
year through the snow just below Lhe summit did nut come upon 
rock, M Janssen has decided that the building shall be erected 
on the frozen snow, A wooden cabin was put up, aa an experi¬ 
ment, at the end of last summer, and in January and early in the 
spring it was found that no movement had occurred According 
to the Lucerne correspondent oT the 7 \mes % the Observatory is 
to be a wooden budding S metrei long and 4 metres wide, 
and consisting of two floors, each with two rooms lhe lower 
floor, which is to be embedded in the snow, will be placed at 
the disposition of climbers aod guides, and Lhe upper floor re¬ 
served for the purposes of the Observatory The roof, which 
to be almost flat, will be furnished with a balustrade, running 
round it, together with n cupola for observations The whole 
building will rest upon six powerful screw-jacks, so that the 
equilibrium may be restored if there be any displacement of the 
snow foundations The building is now being mode in Paris, 
and will shortly be brought in sections to Chanoounlx, The 
transport of the building from Chsmounix to the summit of 
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Mont Blinc and ill erection there have been intrusted to the 
charge of two capable guides—Frederick Payot and Jules 
B Ob so nay 

Lhcti rI'S on subjects of great practical interest are being de¬ 
livered daily in connection with the International Horticultural 
Exhibition Mr II Cheshire will lecture to day on "Guano 
itn origin and composition, use and abuse ” Amung the sub¬ 
jects of other lectures for whigji arrangements have been made 
are "The relation of insects to flowers,” " Strawberry culture,” 
and "The tomato its diseases," by Prof F I Cheshire , 
" Hatching the management of the brooding hen, 1 by Mr W 
Cook , and " Plant food and the formation of composb,” by Mr 
H Cheshire ' 

Dr W L Aduot has prepared foi Lhe SmiiLhsoman 
Institution an excellent descriptive catalogue of the collection of 
ethnographical objects from Kilmia-Njaro, piescnled by lum to 
the National Museum Dr Abbot expresses his belief that 
Kilima Njaro, with its cool, healthy, and bracing climate, will 
some day be a great sanatorium for Furopeans from thy hot and 
fever-sincken coast regions He would be sorry, however, to 
see civilization invade this region, and hopes the day may be far 
distant when a railway fchnll open the way into lhe interior, and 
drive ofl " the herds of garni, that still pasture within sight of 
Africa s great snow mountains " 

Messrs Joseph Barr and Co , booksellers, biankfort, aie 
selling lhe botanical library of the late Piof I Just, director of 
the botanical garden connected with the Pulyteclmicum at 
CarUruhe The lisl includes many imporLnnL works in vauous 
departments of IxjUnical science 

Mr L Rv boi writes lo us fioni Southampton thaL he caught 
a very perfect specimen of the rare enmsun speckled JJttofeux 
pulchella , on the afternoon of Friday last (June lo\ in a field 
on Lhe right bank of the Itchen, not far from Southampton 

In 1874 the British Association published a volume of 
"Notes and (Queries on Anthropology,” lhe object being to 
promote accurate anthropological observation on Lhe part of 
travellers, and to enable those who were not anthropologists 
themselves to supply information wanted fm the scientific study 
of anthropology at home A second edition Iiqs long been wanLed, 
and a Committee was appointed by the British Association to 
consider and report on the best means for bringing the volume 
up lo the requirements of the present lime The Committee 
recommended that the work should be transferred to lhe 
Anthropological Institute, and this proposal was accepted, the 
Auociation making grants amounting'to £“]o Lo aid id defraying 
the cost of publication The new edition has now been issued, 
the editors being Dr J G Garson and Mr C H Read , and 
every one who may have occasion to use it will find it thorough 
and most suggestive The first part—Anthropography—has been 
entirely recast , the second part—Ethnography—has been 
revised, and additional chapters have been written Among 
the contributors to the volume are Mr F Galton, Mr A W 
Franks, Dr E U Tylor, General Pitt Rivers, and many other 
well-known authorities 

Mr Cyrus Thomas announces in Science, of May 27, that he 
has discovered the key which will unlock lhe myale>y of the 
Maya codices, and, probably, the Central American inscriptions, 
The progress ofdecipherment will be slow, but he is confident 
that it will be ultimately accomplished He has already 
determined lhe signification of some dozens of characters, and 
in several instances ascertained the general sense of a group 
forming* sentence, although there are a number of conventional 
symbols. Mr. Thomai holds that the great majority of the 
chamcten are truly phonetic, and that the writing is of a higher 
grade than h mm hitherto been supposed 
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The members of the Johns Hopkins Maune Station accumu 
lated during the ■mmoier of 1S91, in addition to lhe results of 
their special researches man} general observations upon tne 
fauna of Jamaica These notes are printed in the Apnl 
number of the Juhn^ Hopkins University Circulars, and will be 
0/considerable scivice lo aDy one who may desire lo obtain what 
is called in the Circular "a preliminan view of Lhe material ” 

The new number of lhe Into nutiouales Aichtv fur Ethno- 
l*iafhic, contains ini cresting notes (in Foglish) by A Ernst, 
Caracas, on qome stone yokes from Mexico R Parkinson con¬ 
tributes (in German) a paper uu taUooing among the natives 
of the district Siarr, on the east const of New Mecklenburg, New 
Ireland A paper on the development and geographical dis¬ 
tribution of lhe various type* of building in use among Finnish 
peoples is contributed by A\tl O Heikel, of Helsingfors The 
illustrations, usual, have been carefully prepared 

I HE Society for Promoting Christian Knowledge hag issued 
a fresh series of coloured representations of plants 1 hey have 
been printed in German), and ought to be of good service to 
students and teachcis of botany 

TiIl first volume of " A Treatise on H)giene,” edited by Dr 
Thomas Stevenson and Mr Shuley F Murphy, will shortly he 
issued by Messrs 1 and A Churchill It consists of articles, by 
eminent writers, on many different phases of hygienic science 
The seLoml volume 15 in the presi 

Mr C r Mabery gives in S’, trine, of May 13, a full account 
of the new chemical laborator) of the Case School of Appheti 
SLienee, Cleveland Ohio In devising plans for the labora 
lory, Mr Mabery fell that while it was not good economy lo 
construct a building sevei.il limes larger than present needs 
demanded, it was important to provide for the possibility of 
unlimited extension A plain, rectangular form was therefore 
designed, and it was found that extension of the main hall into 
a wing of any size would not interfere with a convenient 
arrangement of the rooms for present use 

Icebergs seem to be unusually plentiful in the Atlantic this 
year According to a writer in the 7 1 mes, the log of the Inman 
liner City if Bohn , which arrived on the 3rd inst , shows how 
dangerously close to the 1 ransallantic path the icebergs are 
hovering On the afternoon oF May 31, about 5 4 $ o'clock, 
the City oj Btthn wcus in lalitude 50° 20', longitude 42° 15' It 
was a clear and pleasant evening, and almost all the passengers 
were od deck About 5 o'clock the air became very chilly, and 
the temperature of the water was very low Captain Land at 
once suspected icebergs, and steered a more southerly course in 
the hope of avoiding them About 6 o'clock, only a few miles 
to the north, a towenDg double-pinnacled berg was sighted 
The berg was fully 200 Teel high and about Coo feet long Twenty 
mmutes later another berg was sighted on a direct line with the 
first, between 4 and 8 30 o’clock four beTgs were sighted 
None of them was less than 100 feet high and 300 feet long , all 
were in q good state of preservation, and Looked a a though they 
would be able to drift about for some time Icebergs have also 
been sighted by other vessels 

The Todas, inhabiting the Nilgin plateau, are not dying out 
gradually, as has long been supposed The last census figures 
■how that they have increased by no Jess than 10 per cent during 
the last ten years, there being Row nearly eight hundred of them 
altogether 

In the new number of the Journal of the Straits Branch of 
the Royal Auaflc Society there Is an interesting note on the 
little insectirore, Tupaia javanenns. It u very common in 
Singapore, and especially In the Botanic Gardens, where It may 
be often seen running xbput among the trees It is easily mm - 
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taken for the common little squirrel {Scuirm hippmus), of 
which it hu much the appearance When alarmed it quickly 
darts up the trunk of the nearest tree, but it is a poor climber, 
and never seems to go high up like the squirrel Besides these 
points of resemblance, it appears to be largely frugivorous It 
was found that the seeds sown in bones were constantly being 
dug up and devoured hy some animal, and traps baited with 
pieces of coco nut or banana were set, and a number of tupmas 
were caught These being put into a cage appear to Ine very 
comfortably upon bananas, pine apple, nee, and other such 
things , refusing meat TheJiev T G Wood, in his " Niturnl 
History," states that I Jerruginea is said to feed on beetles, 
but to vary its diet with certain fruits lhe common species at 
Singapore seems to be almost entirely fruguorous, though its 
teeth are those of a typical inscUivore 


Till thirtieth Bulletin of the Botanical Department, Jamaica, 



sugar cane borer, by which much damage is being done in sugar 
plantations The author is Mr, T D A Cockerell, Curator of 
the Institute of Jamaica Another contributor to the Bulletin, 
writing of gardening in Jamaica, mentions that about a year ago 
Messrs Cannel and Sons, Swanly, Kent, sent her some small 
plants of chrysanthemums b) post They were all new and 
valuable p and Lhe Lnglish season being so short, Messrs <_ anncl 
and Sons begged her to try whether she could succeed in getting 
seed from these for them, offering to send her a collection of 
choice chrysanthemum^ in repayment of her trouble should she 
be successful OuL of the six plants one died, killed b) a grub , 
the rest turned out magnificent, blowing with a profusion such 
as she had seldom seen before they were perfect umbrellas of 
bloom, but Lhe flowers died off without seeding The plants 
then threw out a perfect Utile forest of offsets, and she finds that 
any cutLings broken off from the old plants will rout ea^ly 

A method of rabbit-deitriiccion which lias been tried with 
considerable success in the Hay district is recommended by the 
Agricultural Gazette of New South fl'afcs as worthy of the con¬ 
sideration of pastoralists throughout the colon), more especially 
where the rainfall is light The destroying agent 13 poisoned 
w ater, which is prepared as follows —Cover I ounce ofstrychninc 
with concentrated hydrochloric acid, or what is commonly known 
as strong muriatic acid or spirits of salts, and leave to soak all 
night The mixture easily dissolves in half a gallon of boiling 
water After making the solution, bottle oft and us<_ as required 
A pint of the mixture will poison 60 gallons of cold water , 
possibly a weaker mixture might he efficacious t his system 
has been adopted at Benerembah Station, sixteen shallow b- to 
lo-gallon troughs being used to each tank, and the number of 
rabbits poisoned at each tank nightly is stated to be to, 000 In 

the Mossgiel district no less than 27,000 rabbits were destioyed 
in two weeks by the use of poisoned water 

The idea of flower-farming for perfumes aeettn to be exciting 
a good deal of interest in New South Wales, as many inquiries 
on the subject have lately been submitted to the Agricultural 
Department. There are at present in the colony no means of 
illustrating the practical operations of this industry, but the 
Agricultural Gazette of New South Hales hopes that this de 
ficiency will soon be supplied by the institution of experimental 
plots on one or more of the experimental farms The Gazette 
points out that in scent farms large quantities of waste material 
from nurseries, gardens, orchardoTand ordinary farms might be 
profitably utilized, while occupation would be found for some 
who are unfit for hard manual labour A Government perfume 
farm wu lately established at Dunolly, ui Victoria, and this 
promises to be remarkably successful 

At the meeting of the Field Naturalists' Club of Victoria on 
March 14^ Prof, Baldwin Spencer, % the President, gave an 

NO, 1 181 , VOL. 46I 


interesting account of a trip he had made to Queensland in 
search of CeTatodus Speeinl initial attaches to this form, 
since it 19 the Australian rtpresenlnlive of a small group of 
animals (the Dipnoi) winch is inleiniedinle between the fishes 
and the amphibia Cemtodus has 11 s home in the Mary and 
Burnett Rivers in Queensland, whilst Us illy, Lepidosiren, is 
found in the Amazon, and another rclnlue, Protoptems, flourishes 
in Lhe waters of tropical Alnea Although unsuccessful in 
obtaining the eggs uf Ctraludus, owing to the enrly season, 
Prof Spencer was able, from a careful study of Lhe surroundings 
under which the animal live% to infer Lh U its lung is of as great 
a service to it during tile wet as during the dry season — a theory 
in direct^opposilion to the generally accepted one that the lung 
functions principally timing Lhe dry season, w lien the animal ib 
inhabiting a mud-cocoon willun Lhe dry bed of the nver 

The additions to the Zoological laocielyS Gardens during the 
past w eek include a Macaque Monkey \Matacus cynomvlgui) 
from India, presented by Mr Oswald Norman , a Common 
Fox {Cauij vulpes ), British, presented by Mrs Onslow Wake- 
ford , two hour horned Antelopes {letracetos ijueuft uarnis 
¥ ¥ ) from fndia, presented by Mr. W F Mnclair , a 
Magellanic Goose {lurnula magellanna) from the Falkland 
Islands, presemed by Lhe Rev J Chaloner , six Common 
Lizards (A acerta vivipara ), a Sluwwnrm { 4 ngui\ fragilts), 
British, presented by Mr Peicy W Furmborough , three CiLLle 
Green winged Doves {tho'i ophup\ clu , iOl/iIoi a) from Norlh 
Queensland, deposited , Lwo I hamond Snakes f Morelia spihtes\ l 
a Punctulatecl Tree Snake {/hthirophi r purntu/iitut), a Bearded 
Lizard {ulmphibo/ut us lhubatus) l 1 Burtons Lizard [Lia/i j 
hut tom) from Australia, received in exchange , a Great Kan 
garoo (A/at ntptis qi^a/rfcm), burn iq the Gardens 

OUR A S TROA OAPICAL COLUMN 

Tiie La ie New Siar in Auriga —A very interesting 
table, showing a summary of all the observations made wiLh 
regard to the mligniLude of the late new star in Auriga, will 
be found in U Isfronomie for June Commencing with ihe 
photographs taken by Prof Pickering, when rheNova was very 
nearly of the 12th magnitude, Lhe table shows a tremendous 
increase of brilliancy up to December 18, when it had 
reached a maximum. Us magnitude llien being about 4 5 From 
that date to March 2, the diminution in intensity was 
only very slight, luung reduced only by about one magnitude, 
but, subsequent to thin, the fading was nearly as rapid a s the 
brightening, the star diminishing, on an average, a magnitude 
in a period of about 3 2 days 

Photographic Measures nt nil- Plciadi-s —The third 
number of the " Contributions from the Observatory of Columbia 
College, New York," consists of the Rutherfurd photographic 
measures of the group of the Pleiades reduced by Mr Harold 
Jacohy These photographs were among the complete set of 
original negatives that were presented to this Observatory by 
Mi Kulheilurd, and were taken in the yean 1872 and 1874 
This special group was. chosen for reduction in order to investi¬ 
gate Lhe accuracy obtainable by the methods employed, and the 
results show that the reduced places can be thoroughly relied 
upon The table containing a catalogue of the stars in question 
gives the places for the epoch 1873 °» together with the pre- 
cessional and secular variation In the discussion of the results, 
the Yale and Konlsberg hcliometer measures have been used for 
the sake of comparison, and Mr Jacoby clearly demonstrates 
that ihe photographic results are of very considerable accuracy 
Taking the case of the right ascensions, the difference of the 
residuals, obtained from Lhe Yale and New York results, and 
those from Yale and Knnuberg, amounts in only two coses to as 
much as o" 50, while the mean may be roughly estimated os less 
than o" 25 That part of the table relating to the declinations 
furnishes equally satisfactory values^ showing us that, for any 
future study regarding the determination of proper motions in 
this region, these photographic observations ought to be taken 
into account The average probable errors in right ascension 
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ind declination amount to ± o' o 5 and ± o" 05 respectively, 
the actual probable error* somewhat exceeding thete values, ai 
they involve the scale inaccuracies and other possible sources 
of error 

The Planet Mars —In the early morning Mars is now 
visible on our eastern horizon This period of 1892 will be the 
most favourable for observation that we have had since the 
year 1877 1 he opposition lakes place on August 4 next, 

when lhe planet n near perihelion, so that Us proximity to ua 
will noL lie quite so great as was ihe ca3e in 1877 The longi 
tude of the planeL at the Lime of its perihelion passage will be 
333 ° 49 . but our earlh will not reach this until August 27 
The apparent diameter on ihe iflih of ihia month will amount 
to 17" 66, while on August 5 u will be 24" 78 , the phase!! 
for these two dates will be respectively 1" 34 and o" of The 
position* for the 17th, 2ist, and 25th of this month are as 
ollows — 

Judo R. A. DecL 

17 2lh. 16m - 20^ 4' 

21 2ih 20m 20^ 7' 

25 21 h 22m 20^ 13' 

L* Astronomic for June conluns a very interesting article by 
M Camille Hammanon, in wIulIi ome quite recent observations 
of this planet are iriserUd I here arc also several illustrations 
of the physical features, including the new map by M Lohsc 
and the drawiDgs made by M Nicston during the year 1888 


GEOGRAPHICAL NOTES. 

The French Ministry of Public Instruction has authorized M 
Ch Almand, of the Natural History Museum of Limoges, to 
study ihe Seychelles Islands in detail with special reference to 
their fauna. 

The Geographical Society of Lima has just issued the last 
number of Ine first volume of its Bolttin , n most creditable pub¬ 
lication containing many articles hearing on the geography of 
Peru and the Andes Amongst the more important papers in 
the current isiuc are a monograph on Lake Titicaca, a dis 
mission of the climatology of Peru, by Dr Luis Carranza, and 
the report of a recent Commission sent out by the Peruvian 
Government to inspect the new road across the A ndes leading to 
the highest navigable point on the eastern rivers The road 
starting from Chlcla, the temporary terminus of the Oroya rail¬ 
way, crosses the watershed at Casapalca at 17,500 feeL of eleva¬ 
tion, passes Tarma, Palca, La Merced, and thence runs north¬ 
ward through a little known region inhabited by native tribes to 
Puerto Tucker, at the junction of the Pichis with the navigable 
inbutariea of the Ucayali In referring lo this road at a recent 
meeting of Ihe Royal Geographical Society, the Peruvian 
Consul pointed out lhat it would be easy, if a railway were con¬ 
structed following the line of ihia road, and connecting steamers 
run on Lhe Amazon and Ucayali, to reach Lima from London In 
twenty days instead of a month as is now necessary Other 
papen in the Bolcttn deal with the archaeology of ihe Andes 
region , all branches of geography being well represenlcd 

A new Russian Expedition to Eastern Tibet and Szc-chuan 
in China has been decided on, and will set out next year, under 
the leadership of M PoLanin 1 1 is intended to spend three years 
in lhe exploration, a sum of 30,000 rubles (about /3000) being 
granted by the Russian Government towards the expenses 
Capt Robnroffxki accompanies lhe expedition, on lhe staff of 
which various scientific specialists will also be placed 

At the May meeting of the Pans Societe de Geographic the 
great gold medal was presented to M l^lisee Rcclus for his 
11 Nouvcllc Geographic Umverselle,’ 1 a work which, though 
unfinished, 1* of unique value, and is respected and consulted in 
all countnea This award Is signifitant of the feeling that care- 
fill and conscientious collation and generalization of the work of 
explorers and travellers occupies a much higher place in Lhe 
science of geography than has been hitherto accorded it Amongst 
those to whom other gold medals were awarded are the Prince of 
Monaco, for oceanographical research , M A Paine, for explora¬ 
tions in TndtvChina , * M J da Morgan, lor travels in Persia 
and Kurdistan ; M PI. Coudrfau, for ten years of exploration 
in the interior of French Guiana , and M Alfred Fourneau, for 
exploration in French Congo 
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NAPLES ACADEMY OF SCIENCES 1 
'T'HIS volume has been much delayed on account of a memoir 
^ by Prof Tnncheie on Rhodope verami That paper 
should have constituted the first of the present volume, but a 
notice leaf after Lhe mle pa^t informs us that it will be sent later 
un as a separate pamphlet Inc nscquence Lhe volume starts with 
nn elaboiale paper in trench, of 72 pages and three plates, by 
M b Kantor, 11 bur la solution canonique du probl&me de* trans¬ 
formations birationnellefl pmodiques," iv e paiLle Thii memoir 
treats of " Mahodes et problemes , lea coraclenatiques Interne* 
et les caract^nsuques permutablea , lea caracienstiques i 6, 7, 8 
points , throne arithmciique dea caratUnatiques de transforma¬ 
tions biralionnelles , les complex anallagmatique* deamgulonUs 
et de la reductibihte des caractcnstiqucs par equivalence 
birationnclles , les groupes jmpropres , les matrices birationnclles 
de M. de Jonquifcre , ec sur plusieurs groupes de cojaclcristiques 
et de tiansformations ” 

Prof F Bassam contributes n paper on the Miocene Ichthyo- 
lilcs of Sardinia, from specimens collected and placed in his 
hands by Prof L ovisalo J he tables, crow references, and index 
are admirable, and of great use to specialists in this branch 
Many of our English workers, and above all, Societies, should 
lake a lesson from this It is occasionally the author of a paper, 
but far more frequently the responsible authorities of some 
scienlihe l>ody, that are the cause of such valuable details not 
appearing in a paper How often does it occur that for a paltry 
economy, a valuable memoir is cast upon the world a dismembered 
trunk, little comprehensible to the reader, and often a curse to the 
writer, who is exposed to all sorts of absurd criticism* because 
hi* original statements have been pruned to deformed stump* 
ind lus tables entirely suppressed 

Several old species are more fully illustrated by descriptions 
and neat plates drawn by Mrs Balsam, as well as a new species 
ofThyrsites, 1 hynnus, Lamna, Myliobatis, &c 

Prof I ugenio Scacchi has a memoir on the crystallography of 
certain new salts obtained by Prof l r Mauro The fluoxi- 
molybdate of copper is found to be monocltniL llypofluoxi- 
molybdate of copper is also monoclinie, whiUt Lhe hypofluoxi- 
molybdale of zinc ls rhombohedrnl Observations were difficult 
on account of the great deliquescence of these salts The memoir 
is accompanied by one plate of crystal drawings 

Dr Otto Schmicdeknecht, on his return from on entomological 
excursion to the Ionian Islands, placed in Lhe hands of Prof A 
Costa all the Tenthredinidse and Cephina lhat he had collected 
there Prof Costa describes these under 68 species, 9 of which 
are new This is followed by a new genus of Italian Tenthre- 
dmidiE, named Laurentio, represented by the species Laureniia 
Cravcrii 1 he third section of this " Miscellanea Entomologica " 
13 constituted by the description of four species of Armenian 
llymenoptera Hylotoma cyanura f AMantus violacaptnms , 
Liswnota ducahs , and Lissonola detorata The "Miscellanea 
Fntomologica ” terminates with a new African Blattid, the 
Dcrotalymma Urunncitana, and is illustrated by one plate of 
figures m black 

Prof G Nicolucci, in a M Glimpse at the Ethnology of Egypt,” 
Hucusses lhe different theories concerning the origin of the 
ancient Egyptians By comparing the results obtained from 
historical records, monuments, anatomical observations, and 
descriptions of the people by ancient writers, he conclude* (1) 
Lhat the Fgyptians belong to a white family related in prehistoric 
limes to a Semitic branch , (2) that their physical characters form a 
type apart, which 19 clearly revealed in the monuments and the 
skulls obtained from the tombs of all periods , (3) that this type 
15 the purer Lhe more remote 13 the period of the monuments , 
(4) that it is true the immigration of other people into Egypt 
modified in part the primitive type of the population, but that 
the principal part of Lhe Egyptians have always retained their 
primitive characters ; (5) at the pcesent, although the type has 
been crossed by intermarriage with different people in the cities, 
and other points frequented by strangers, it retains it* original 
character in the Fellah, who are the true and legitimate 
modern descendants of the constructor* of the Pyramid* 

Prof Nicolucci considers lhe Copts lo be descended from 
ancient Egyptians, but with some Infiltration of negro blood 
The paper is accompanied by two plate*, one of several modern 
Egyptian types, and one of tne portrait of Rame&es II. side by 
side with tnat of 1 Fellah 

■ Atti della Beale Accademia dcllc *?cienze Finch* c Matcmatuhe dt 
Rafxjti, Sine Seconda, vol iw; NipolJ, iBpi. 
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Signor G F Mazzarelli contributes some researches on the 
morphology and physiology of (he glands of Rohadsch in lhe 
Aplysildre (the opaline gland oT Vayssierc) lie also gives the 
diagnosis of a new species of Aplysia The author gives an 
elaborate histological description of the organ illustrated by two 
coloured plates, and amongst other conclusions shows that three 
liquids are secreted—a white odoriferous, a violet, and a mucous— 
which he declares to have an important biological value, and to 
concur with the secretions of the mantle for the defence of ihe 
animal 

Dr. N Terraccmno in a note on some plants of ihe flora nf 
Tern de l avnrn describes several species so far not met with in 
that district, others not included in the Italian flora, and some 
new species and varieties Figures are given of Arabissttrculosa, 
Amarantfius enspus, and K&Una rollnui 

Next follows a monograph of the fossil l'nilis with \ descrip 
tion of a new species i^Pnsfis lyt eetits) from the Miocene limestone 
of Lecce, and of course figured 

Dr L Manfredi has an interesting paper on Lhe conlaimni- 
tion of the street surface of large cities, from a hygienic and 
sanitary engineer's point of view, with special reference to 
Naples Sweepings of Lhe streets were made aL 9 a m —dial is, 
after the regular cleansing had been performed, so that lhe 
materials collected represented what remains all the daj to con¬ 
taminate the air and whatever ohiecls iL comes in contact wilh 
1 he materials collected with all due prci Tulions, were submitted 
to bacteriological and chemical analysis One gramme of fr<sh 
sweepings contains from 910 000 to fibN,000,000 vital or living 
bacteria, or double the amount found in fresh freces, or about 
1319 times richer than drain water Compart d wilh lhe streets 
of Munich we find that the author there found 8000 to 12,840,000 
He demonstrates that, so far as Naples goes, the more clnnly 
kept are the streets the lower is the numbei of bacteria in their 
sweepings, whilst they or their spores have great resisting powers 
to heat, sunlight, and desiccation They are most abundant in 
(lie temperate seasons ofspnng and autumn , small rams increase 
them, torrents markedly dimmish them The Schi/oinycclcs 
nre the predominant type, but ferments nnd moulds are common 
'Ihe chemical examination is equally interesting, arid, as the 
author shows, the milerud is a most favourable culture medium 
for microorganism^ which r<-search leads up to a senes of 
experiments to show how Lhe number of these increase up to a 
certain date and then dimmish in a given sample of sweepings , 
the effects of nun in facilitating this growth are demonstrated, 
and also the gases given off as the result of such changes 

The inoculation experiments are also not without inteird 
An examination of the sub soil on the same lines is of gieai 
importance, and several practical and important conclusions arc 
drawn from these researches, which the limits of space forbid our 
more fully reviewing The memoir 15 one that should be cm 
suited by every municipal officer 

Signor G F Mazzarelli has another long paper on the 
morphology nnd physiology of his favourite Apijsi^e of the Gulf 
□f Naples, and illustrated hy four plates 
Altogether this volume does credit to the Academy, but one 
regrets not to see papers by some more of its members 

UNIVERSITY AND /• DLfCA I ION AL 
INTELLIGENCE 

OxtORl) — In a Convocauon held on June 7, the thanks of 
the University were ordered to be conveyed to Mr C D E Fort 
num, Hon D C L , for his munificent gift to the Ashmolean 
Museum, and an indentme was sealed, the provisions of which 
place the Ashmolean Museum on an entirely new footing 

In the year l88B Dr fortnum gave to the University a large 
portion of his collection of antiquities and works of art, which 
bid been exhibited on loan in the upper room of the Ashmolean 
Museum Dr Fortnum has now notified his intention of 
bequeathing to the University the remainder of his collection 
together with his library, and he has andertaken to transfer to 
the Umvenity a sum of id, 000 on certain conditions, lhe main 
k ^ w ^lch 18 to provide for Lhe care and maintenance of 
the Museum In the future Under the indenture which was 
signed on Tuesday last, the Univemty is bound— 

(1) To provide a sum, not exceeding £ 11,000* for the erection 
0 a new Ashmolean Museum, on ground adjoining the Uni¬ 
versity Galleries. 

.. ^ a bT.° P roTi <le * lum, not exceeding £400* tor (be fitting 
up end fambhing <*•« Museum ^ 
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(3) To sugment to £600 a year, at least, the income arising 
from Dr Fortnum’s benefaction of / 10,000 

Dr rortnum'a kindly intentions to the new Ashmolean 
j Museum include a further bequest to Lhe University of jfS 00 * 1 
contingent upon the Universityvoting the £\ 5,000 for buildings, 
fitting, and furnilure With regard to ibis amount the Um 
versay authorities make the following remark — 1 ' Of the^l l,ooo 
i required for (he building, it appears (hat the Curators of the 
[ Uiuvcrsit) Chest will have funds in hand in the course of this 
1 year and next, out of which this expenditure may lie defrayed 
| It is right however, Lo stale that this will leave the University 
Chest for the present without fuither resources, in the form 
either of stock 01 of c ish, for meeting any oLher new expendi 
lure upon a large scale " 

It is proposed that the old Ashmolean Museum, when no 
longer required for its present purpose, shall be available as an 
extension for the Bodleian f ibrary, for which additional uccom 
modalion must have soon been provided 

1 he University Olnmatory —Tile annual meeting of Lhe 
Board of Visitors took place on Wednesday, June B, when Lhe 
Savihan Professor (Rev C Pritchard, D 1 ) , F K S ) read his 
annual report After rem irking on the present condition of the 
buildings and instruments, the Professor said — 

"As atilicipatcd in lhe Iasi report, Lhe woik connected 
with stellar jv r allax is now complete, and I have placed 
upon the table a manuscript containing the result of that 
research I need hardly say that it has been a work of 
unremitting lalxmr, and one which has occupied Lhe strenuous 
churls uf myself ami Ihe Oh^rvalm y ^taff during the 
la^l four years The minuscnpt Lhus completed coil 

sisls of (1) the concise but complete hi Loiy of all effective 
rcseaiches in stellar par'd.ax Up to lilt piescnt dale , (2) Lhe 
results of Lhe parallax work completed in this ObscrvaLory, ex 
tending on Lhe whole to some thirty sLars , (}) a catalogue of all 
parallaclic determinations effected by oLher astronomers 

“The provision of photometric catalogues of stars of the ninth 
ami eleventh magnitudes, wilhin small specified areas for the use 
of lhe eighteen (Jhserx atones engaged on lhe international chart 
of Lhe heavens, has been cffcclcd, and the results distributed 
Lhrough the agency of the Paris Ohservatoi \ The cause of this 
proceeding originated in the unsuccessful alUmpls to secure the 
Teqmied uniformity of stellar magnitude on the photographic 
plates by the employment of met dhc gauze screens of one definile 
mesh Much tijne was consumed on the experimental research 
I into lhe action of ^uch screens on the photographic image, and 
I in llie course of lhe inquiry certain unexpected and interesting 
results came Lo light, lhe suhsLancc of which I communicated lo 
Lhe Pam Veademy, and which were subsequently published m 
! the 1 ransadions of lhat body It is satisfactory to find that 
| these photometric determinations have been appreciated and 
found to be of practical servicr, and have been acknowledged as 
mich by both lhe Directors of the Greenwich and Paris 
(Jhservalot tes 

" Notwithstanding these very serums interruptions, consider 
1 able progress has been made in securing Lhe photographic plates 
for the international chart and catalogue In number ihc^e plates 
amount lo about 150, and it is hoped in fuiure they will ac¬ 
cumulate more rapidly, since the woik on the preparation of 
these aforementioned photometric catalogues is now complete ’ 
The report concludes with the usual acknowledgments to the 
assistants, and wilh this very satisfactory expression, on which 
wc beg to congratulate the Savdtan Professor—“lhe state of 
my health and other 1 ircumatoneei prevented my being present 
at the last meeting of the Board, J>ut I am glad to say that the 
anticipation of lhe speedy and complete recovery, mentioned in 
the la«d report, has been fully realized ” 

Radchfft Travelling Fell win hip — The Examiners for this 
fellowship give notice that a Fellowship Is thrown open this 
year to all persons who have been placed m the First Class in 
the School of Natural Sdence, without further restriction The 
examination will be ax far as possible in the subjects specified 
hy the candidates who offer themselves fur examination, and 
will take piece in the fint week in November 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 19—"On the Measurement of the 
Magnetic Properties of Iron.” By Thomas Giuy, B.Sc , 
F.R S E, Communicated by Lord Kelvin, PR. 9 . 

This paper gives the method of experiment aod results 
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obtained in some investigations on the time rate of rise of existence or non-existence of an ether dnfl relative to the earth, 

current in a circuit having large electromagnetic inertia The for, since the souTceand receiver move together, ary effect pro- 

exptrimenli were made on a circuit containing the coils of a duccd by such a drift would be compensated by aberration due 

large electromagnet having laminated cores and pole pieces to motion of the receiver Speakmg of redaction, he pointed 
The mean length of the iron circuit was about 250 cm , and its out that, if the ether were stationary in '•pace, glass and other 

cross section 320 to cm The magnetizing coil had 3840 terrestrial bodies would have ether streaming through them, and 

turns, when all joined in series, and a resistance of 10 4 ohms that ihe refraction of, say, glass might differ as the direction of 
The coils were so arranged that they could be joined in a the ether drift through it varied To test this, Arago placed an 

variety of ways so os to vary the resistance, inductive co achromatic prism over the object glass of a telescope on a mural 

efficient, &c , and also to allqw the magnet to be used either as circle, and observed the altitude of stars To vary the direction 
an open or a closed circuit transformer, of the ether drift through Ihe prisms, stars in different azimuths 

The electromotive force used in the experiments was ob- were observed , hut the results showed no appreciable change In 

tamed from a storage battery, and the method of experiment the deviation produced by the priBfti due 10 direction of the 


was to Lrace the curve, giving the relation of current to lime, on 
a cronograph sheet 

One set of experiments shows the effect of varying r lhe im¬ 
pressed E M F on the time required for the current 10 attain 
any given percentage of its maximum strength The results 
show that for any particular percentage there is always a 
particular EMF which takes maximum lime Thus for the 
circuit under consideration, and wnh successive repetitions of 
the current in the same direction, it takes longer time for the 
current produced by an impressed E M.F of 4 volts to reach 
95 per cent of its maximum than it takes for the current pro 
duced by either 3 or 5 volt* to reach 95 per cent of their 
maximum The results show also that, within considerable 
limits, the time required for the current to become uniform is on 
the whole nearly inversely proportional to the impressed 
E.M F , and that for moderate values of the E M 1> the 
time may be very greaL , when Ihe EMF was 2 volts, and 
the current sen in such a direction as to reverse the mag¬ 
netism left in the magnet by a previous current of the same 
strength, the lime required for the current to establish itself 
was over three minutes Ihe difference of lime required for 
repetition and for reversal of previous magnetization was also 
very marked when the iron circuit was closed The results 
show that great errors may arise by the use of ballistic methods 
of experiment, especially when weak cui rents areused, and that 
for testing resistances of circuits containing electromagnets, a 
saving of time may be obtained by using a battery of consider¬ 
able EMF 

Another set of experiments gives the effect of successive 
reversals of the impressed E M F at sufficient intervals apart 
to allow ihe magnetisation to be established lq each direction 
before reversal began In this set also the effect of cutting out 
the battery and leaving the magnet circuit closed is illustrated, 
showing that several minutes may be required for the magnet to 
lose its magnetism by dissipation ol energy in the magnetizing 
coil The effect on these cycles of leaving an air space in the 
iron circuit is also illustrated It is shown that a comparatively 
small air space nearly eliminates the residual magnetism, and 
diminishes considerably the rate of variation of the coefficient of 
induction and the dissipation of energy in the magnet 

Several cycles are shown for the magnet used as a transformer 
with different loads on the secondary The results give evi¬ 
dence that there is less energy dissipated in the iron the greater 
the load on the secondary of the transformer 

Some experiments are also quoted which go to show that the 
dissipation of energy due to magnetic rclenlivenesa (magnetic 
hysteresis) is simply proportional lolhetolal induction produced 
when the measurements are made by kinetic methods. Refer¬ 
ence is made to the recent experiments of Alexander Siemens 
and others which seem to confirm this view 

Physical Society, Mav 27 —Mr Walter Body, Vice 
President, in the chair —The following communication was 
read —On the present slate of our knowledge of the con¬ 
nection between ether and matter an historical summary, by 
Prof O, J Lodpe, F R S Referring to difficulties connected 
with the aberration of light, if the medium were supposed to be 
carried along by the earth in its orbit, Dr Lodge described 
Boscovich’i suggested experiment with a telescope filled with 
water, carried out by Klinkerfues, who was led to conclude that 
the aberration constant depended on Ibe medium within the 
telescope KUnkerfues’s experiments were repealed by Sir G B 
Airy, but not confirmed Astronomical observations were not 
necessary to determine the point at Issue, for a fixed source near 
a collimator might be used with advantage Iioek had examined 
the subject in Uni wav wiLh similar negative mulls. It might 
thetefore be concluded that surveying operations are unaffected 
by terrestrial motion This result, however, did not prove the 
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earth's motion Maxwell used a spectroscope to test the same 
point Light from illuminated cross wires passed through the 
telescope, pnsnis and collimator, and was reflected back along 
the same path by a mirror and viewed through the telescope 
Observations made with different aspects of instrument showed 
□o change in the relative positions of Lhe wires and their images 
Mascart had also tried the experiment with simpler apparatus, 
but was unable Lo delect any change These observations 
naturally suggest Lhat the ether is at rest relative to the earth, 
but Lhe apparently simple nature of aberration makes this view 
difficult to hold Both phenomena are consistent with Fresnel's 
hypothesis that only the excess of ether, which the substance 
possesses over that of surrounding space, moves with Lhe body, 
for on this supposition the effects of altered refraction and ether 
drift compensTtc each other Fresnel's view is practically 
established by Fizeau’s well known experiment on Lhe effect of 
moving water on the velocity of light, and by the more accurate 
numerical results obtained by Michelson The only other theory 
which accounts for the experimental results is one by Prof J J 
Thomson, which requires that the velocity of light in Fizeau’s 
experiment should he altered by half the velocity of the medium 
For media whose refracLive indices are yj 2, the two theories lead 
to the same result, and as the indices of substances such as water 
do not differ much from this value, it is difficult to discriminate 
between them Looked at in another way, Fizeau’s experiment 
raises a difficulty, for, as Dr Lodge pointed out, all water is 
moving with the earth, hence light should be hurried or hindered 
according to the direction in which it passes through the water 
This effect doubtless exists, but Lhe results of it have never been 
delected by experiment It is therefore necessary lo inquire 
why lhe effect could not be observed directly, for the expen men t 
had been tried with interference apparatus by BabineL Hoek, 
amin, and Mascart, and in no case was any effect observed 
t would therefore seem as if the ether must be stagnant, 1 e 
stationary relative to the earth Mascart had also tested whether 
Newton’s rings, or the rotary power of quartz, were affected by 
ether drift, but with negative results These observations are, 
however, likewise compatible with Fresnel's hypothesis of an 
ether fixed relative to matter, and a free ether ol space permeat¬ 
ing all substances, for, according to this view, there is no more 
motion of the ether in water or glass than in air , hence the 
time of journey round a closed contour is independent of the 
direction in which the light traverses that contour The Lime of 
journey between two points is also unaffected by terrestrial 
motion, as was proved by the experiments of Babinet, Hoek, 
and Mascart on interference , hence he (Dr Lodge) inferred 
that ether was either stagnant or had a velocity potential In 
moving ether it was necessary to define a ray, and Lorentz's 
method is the best Suppose CP lepresents the velocity of 



light (V) in still ether, and SC the velocity of the ether (z/), then 
a disturbance originating at S will travel along SP, which li the 
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direction of the riy, whilst CP is the wave normal In the 
above figure, 

— ^ = ,-7 = a, the constant of aberration 

sin 9 CP V 

The Telocity along the path of the ray is SP Calling this 
Telocity V', we have 

V' — V cos ■ + v cos 9 

The path of a ray is determined by Lhe lime of journey being a 
minimum, and the formula 

'T f"* 

T = I — = a minimum, 

J a v 

Is the equation to a ray, where A and Bare the extremities, and 
ds an element of the path If the ether be moving, V' must be 
substituted for V, and we get— 


T'= f" _ = 

] A V COS * + V cos 9 


a minimum 


This integral can be written exactly— 


_ Ids cos 9 _ f zf a 
~JV l - a 1 JV*(l 
T cos 9 _ C v cos 
= [f~a : / V J I - 


The last term 11 the only one involving the first power of ether 
drift, and it vanishes m case there is a velocity potential , for, 

since v cos 9 = where <p is the velocity potential, it may be 

as 

written f* , and so its value depends only on the end 

*■(! - a ) 

points and not on the path If these points are the same, 1 e 
the contour is closed, it becomes zero, and reconciles all the ex¬ 
periments hitherto made It must be admitted, however, that 
if a u not a constant, the question is again opened, but there is 
no reason to suppose it cun vary in the same horizontal plane 

If the medium be changed, V becomes ^ , and, in order to re- 
lam the same velocity potential m the changed medium, v must 
become which is Fresnel's law Hence Prof Lodge pointed 

out that the velocity potential condition includes Fresnel’s law 
as a special case It can, in general, be inferred that no fust 
order optical effect due to terrestrial motion can exist in a detect¬ 
able form It is always compensated by something else 
Quantities of the second order of magnitude must, therefore, be 
attended to From the first equation above, it follows that 

cos • — I - or sin 2 9 , 

and the time of journey in moving ether ik given by 

-j., _ T >Jl — a 2 sin" 0 
I - a- ’ 

where T is the time if everything were stationary This is, in brief, 
the theory of Michelson’i recent experiment If the light travels 


along the ether drift, 9 = o and = 


2 , whilst if 9 - 90°, 


= = - Therefore the velocity along the ether drift 

should differ from that across the drift in the ratio of si I - a a 1 
This point has been very carefully tested by Michelson, but 
nothing approaching to a quarter of the theoretical effect was 
observed. Htonegalive result would seem to preclude any 
relative motion, even irTotaticmal, and shows that the ether is at 
rest relative to the earth’s surface On the other hand, the 
author (Dr Lodge) had recently made experiments on the in¬ 
fluence of rapidly rotating Bleel disks on the ether, which prove 
that the ether is not affected by the morion of contiguous matter 
to the extent of 1/200 part of the velocity of the matter Thus, 
these two experiments are at present in conflict Prof Fite- 
gerald has suggested a wav out of the difficulty by supposing the 
site of bodies 10 be a function of their velocity through the ether 
Returning to the statements which have been mode of Fresnel’s 
law, Glazebrook has shown that actual extra-density of ether is 
not neceuary, for, if the virtual maos be altered, the same results 
follow j all that is required la a term dqpending'oa lhe relative 
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acceleration of ether and matter To modem ideas the loading 
of the ether by the presence of matter is most likely to be 
correct, and the observed effects of relative motion are regarded 
as the results of secondary reaction* of matLer on ether On 
this view, the ether of space may be wholly unaffected by Lhe 
motion of matter On the vortex ring theory of matter, it is not 
unnatural to suppose that the ether in its neighbourhood Hhould 
be only affected lrrotationally by its motion And if the 
velocity potential be granted, nothing of the nature of viscosity 
being admissible, the results of all the interference, refraction, 
nnd aberration experiments coufd«be predicted, and Lhe whole 
theory is as simple as it can possibly be The only trustworthy 
experiment ever made which tends against this view is that of 
Michelson 1 he author surmised that this must somehow be ex¬ 
plained away In reply to a question from Prof Ayrton, Dr Lodge 
said lhai when air was substituted for water in Fizeau's experi¬ 
ment no effect was observed This might have been expected, 
for the difference in the times of journey by the two paths 

depended on ^ ^ and as fi is nearly unity for air, the air 

effect is too small to see [In Hock’s interference experiment it 
might be said that the effect of ether moving in stationary water 
is halanced by that of the ether moving in stationary airj but 
while mohon of water itself would disturb the balance, motion 
of air would dp nothing appreciable The only kind of motion 
that could display an optical effect is rotational motion, or 
motion of layers at different speeds, not a simple uniform drift 
Prof J V Jones asked how the Fizeau experiment could be 
expressed on the loaded ether theory, for, since the speed of 
matter affects the velocity of light, it seemed to involve a 
directional loading A mere extra density term, or acceleration 
coefficient, will not explain this , it seems to require n co 
efficient of a velocity term This question has been hinted at 
by Lord Rayleigh, who points out (under the heading 
“ Aberration, NaIURP, xlv p 499) that the rate of propaga¬ 
tion of waves on a loaded string will be affected by a travelling 
of its load The question is not perfectly simple, and the 
analogy not complete A good deal depends on the nature of 
the connection symbolized os 11 loading " J ] 

Royal Microscopical Society, May 18 —Dr R. Braith- 
waite, President, in the chair—Mr R T Lewis, in his 
paper on the process of exposition aa observed in a species 
of cattle tick, said that the tick was observed under a low 
power , after some time the head with the extended rostrum 
and palpi was retracted, producing a deep depression, the softer 
adjacent portions of the ventral surface between the basal joints 
of the first pair of legs being drawn over the margin. Parts 
surrounding the depression changed colour, and a white vesicle 
appeared upon the lower internal wall The palpi separated, 
ho that they rested on each side of lhe vesicle A membranous 
body, gliRtenmg with mucus, was protruded from the cavity, 
from the lateral extremities of which two papilloe were thrown 
out, extending across Lhe depression The vesicle was then 
elongated and embraced by the papilla. , through its walls an 
egg was seen in motion, which, being delivered into the grasp 
of the papilla, the ovipositor at once retracted The papilla 
closed round the egg, covering it with an albuminous secretion, 
and withdrew, leaving it suspended from the under surface of 
the dorsal plate The palpi closed together until In contact 
with the rostrum, the head elevating, clearing the egg out of 
the depression, leaving it adhering to the outer margin the 
entire process of laying each egg occupying a period of 2 min 42 
sec Mr A D Michael remarked Lhat lhe word 11 head ” was 
somewhat misleading, because these animals had no heads in 
Lhe sense in which the term applied to insects, but the whole 
movable organ was really the rostrum —Mr E M Nelson 
read a note on penetration in the microscope, showing that for 
his own sight the penetrating power was only one-seventh of 
that given by Prof Abbe, whose myopic sight accounted for 
the difference in the estimate —Mr Nelson also read a note 
on rings and brushes of crystals, for the observing of which a 
petrological microscope was generally thought to be necessary 
This was not essential, as it was really a telescopic object 
All Lhat had Lo be done was to convert the microscope into 
a telescope by placing an objective Inside the tube of the 
instrument 

Geological Society, May 25 —W H, Hudleston, F R.S., 
President, in the choir —The following communications were 
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read 1—On Ddpkxnognathus conocephadus (Seeley) from the 
Middle Karoo Beds, Cape Colony, preserved in the South 
African Museum, Cape Town, by Prof H G Seeley, F R S 
The skull described id this paper is believed by Mr T Bain to 
have been collected by himfclf near Beaufort West The pre¬ 
servation of the specimen leaves something to be desired, but 
notwithstanding defects the skull belongs to a most interesting 
Anomodonl, indicating a new family oT fossil Keptilia The 
skull is fully described in Lhe paper, and its relationships are 
discussed The author haa^lready given reasons for regarding 
sEIurpsattrusJeUnus, Lycosauru r curvimola , and their Allies, as 
referable to a suborder L^nnctothtri rr, which is nearly related 
apparently to the Pdycosauria , and lies midway between the 
lypical 7 herwdontxa and the Duynodontia It is to this sub 
order that Ddphmo^nathus may lie referred, though it forms a 
family-type distinct from the AdurosauruUc, distinguished by 
the conical parietal with a large foramen, Lhe anterior supra 
condylar notch in the squamosal bone, ami other modifications 
of the skull and teeth *—On further evidence of Emiothiodon 
bathystoma (OweD) from Oude Kloof, in the Nieuwveblt Moun 
tains, Cape Colony, by Prof H G Seeley, F R S Two 
bones found by Mr T Bain at Oude kloof consist of the left 
ramus of the mandible and what the author regards os the left 
squamosal bone of E bathystoma The small cram&l fragment 
preserved shows that the cerebral region probably conformed to 
the type of skull seen in some of the Dicynodonts A descrip 
tion of the remains is given, and the author notices that the form 
of the articular condyle indicates a difference from Duynodontia 
Rod all other Anomodontm hitherto described , it implies an 
oblique forward inclination of the quadrate bone—a character 
important in defining the suborder Endothiadontio All the 
characters of the dentition of the animal suggest near affinity 
with the 7 xodontia, especially Lhe long lanceolate teeth 
stiongly serrated —On the discovery of Mammoth and other re¬ 
mains in Endsleigh Street, and on sections exposed in Endsleigh 
Gardens, Gordon Street, Gordon Square, and Tavistock Square, 
N W ,byDr Henry Hick*, I' R S In this paper the author gives 
a description of the deposits overlying the loam m which the 
remains of lhe Mammoth and other animals were found m 
Endsleigh Si reel, N W Under about six feet of made ground 
there win alwiut ten feet of a yellowish brown clay containing 
flints and much " race 11 Below Lhe clay there was about five 
feet of sand and gravel, and under this about one foot of clayey 
loam, in which most of the bones weic embedded This loam 
contained many seeds, recognized by Mr Clement Reid as 
being those of plants usually found m marshy places or ponds, 
and having a range at present from the Arctic Circle to the 
South of Europe A list of the bones found is given by Mr E 
T. Newton, ol the Museum of 1'racUcal Geology, Jermyn Street, 
who describes them as being those of one full grown Mammoth, 
of another about half grown, of Lhe Red Deer, the fossil Ilorsc, 
and of a small rodent The author gives sections through 
Endsleigh StTeet and along the southern side of Endsleigh 
Gardens, and shows that where the bones were found there was 
a distinct valley m the London Clay, running in a direction 
nearly due north and south, the inclination of the valley being 
towards the north The London Clay reached nearest to the 
surface towards St Pancras Church and in Upper Woburn Place, 
the total thickness of the overlying deposits and the made 
ground there being only about 12 feet Other sections, 
given along the southern aides of Tavistock and Gordon Squares, 
and through Gordon Street and the western side of Gordon 
Square, show varying thicknesaes of lhe deposits, overlying thq^ 
uneven floor of London Clay, of from 16 to 21 feet, the 
greatest thickness here is found at the north-western comer 
of Gordon Square Seeds were also discovered in a loam near 
the bottom of Gordon StTeet, at the same horizon as that con 
talning the mammalian remains, and some shells were found in 
a band of sandy clay, under a calcareous deposit, about half way 
down the western side of Gordon Square The author says that 
the deposits above the mammaliferous loam overlying the London 
Clay In this area cannot be classed as post-Glacial nver deposits, 
but must be considered as of Glacial origin The animals, there¬ 
fore, which evidently died on the old land-surface where their 
remains wore found, lived there early in the Glacial period 
The reading of this paper was followed by a discussion, in which 
the President, Mr Monckton, Sir Henry Howorlh, and the 
author took part —The morphology of Sttphanoccras nigzag, by 
S S Buckram. 
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Entomological Society, June I — R McLachlan, F R S , 
Treasurer, in the chair—The Hon Walter Rothschild sent 
for eihibition Ntphs munetica , n s , from Timor, mimick 
ing Andascna oropc „ one of the Euplmidic, and Cynthia 
equicolor , n s , a species remarkable for the similarity of the 
two sexes, from the same locality, also a hybrid between 
Saturma carpttu and S pyn, and specimens of Callxmorpha 
do m inula, var romanovi 1, var italica, and var donna, brea by 
a collector at Zurich , he further exhibited a very large and in 
tere^ting collection of Rhopalocera made by Mr W Doherty in 
Timor, J'urn, Sumbn, an i other islands, during October and 
November 1891 Colonel Swinhoe remarked that the various 
species of Nephs were usually protected and imitated by other 
insects, and did not themselves mimic anything, and that Lhe 
attern of the Ntphs in question was very common among the 
utterfliea in Lhe Timor group Mr Jennet Weir, Prof Meldola, 
Mr Trinien, and others continued the discussion —M A 
Wflilly exhibited ferule ova of Pnlotha variant, which are 
arranged 111 son.il square cells, funned together in large 
numbers, and present an appearance quite dtlYerent from the 
usual type of Lepidoplerous ova,—Mr F Mernfield exhibited 
a senes of Drtpana fahataria, half of which had been exposed 
for a week or two, in March or April, to a Lemperalure of aboui 
77and the other half had been allowed to emerge at the 
natural out door temperature The laLter insects were in all 
cases darker than the former, all being equally healthy Mr 
McLachlan, Air Barrett, Mr, Jenncr Weir, and other* took 
part in the discussion which followed —Mr McLachlan called 
attention to the reappearance in large numbers of lhe Diamond- 
back Moth, Pluidla i rnet]irarum, which was very abundant in 
gardens near London, and expressed his opinion that the moths 
had been tired in the country and had not immigrated —Mr 
enner Weir, Mr Bower, an I Prof Meldola stated that they 
ad recently seen specimens of Col tax edusa in different localities 
near London —The Hon Walter Rothschild communicated a 
paper on two new species of J*studacnea 

Cam hr 1 doe 

Philosophical Society, May 30 —Prof G H Darwin, 
President, in the chair —The following communications were 
made —The hypothesis of a liquid condition of (he earth’s 
interior considered in connection with Prof Darwin’s theory ol 
the genesis of the moon, by Mr Osmond Fisher It was con 
tended that a liquid condition of the earth’s interior 1* not nega 
lived by the existence of a iemi diurnal ocean tide, because it 
appears by calculation that a tide in an equatorial canal would 
in that case be diminished by only one-fiftn of what its height 
would be upon a rigid earth It was then recalled that all Prof 
Darwin's numerical results in 1 able IV of lus paper on the pre 
cession of a viscous spheroid, as for instance that the moon was 
shed from Lhe earth about 57 millions of years ago, depend upon 
the assumption of a certain hij^h value for the internal viscosity, 
And will not hold good for a liquid interior The total amount 
of heat, however, which must have been generated since that 
event, does not depend upon the viscosity, and will have been 
the same in the case of a liquid interior This, if applied all at 
once, Prof Darwin says, would raise the whole earth through 
3000° F if it had the specific heat of iron Lord Kelvin holds 
that the earth is solid, and that it solidified in a short space of 
tune, and that the matter of the interior at every depth is at the 
Lemperature of solidification for the presAure there But if heat 
is being continually communicated to the interior, and chiefly to 
the more central regions, it seems impossible that the state of 
solidity supposed could be maintained. The author has shown 
in hiH "Physics of the Eauh’a Crust ” that, if the cruHt is as 
thin 05 many geologists suppose, then there mast exist convec 
lion currents in the interior, which prevent tfWreraat from grow¬ 
ing thick by melting off the bottom of it nearly os fast as it 
thickens The central heat imparted to the interior by Lidnl 
action explains the maintenance of such currents But the diffi¬ 
culty arises that the heat generated has been so great that there 
seems no obvious adequate mode of getting rid of It The heat 
conducted away through the crust would not have been sufficient 
to reduce the mean temperature of the globe by more than about 
209° F in roo million years from the first formation of a crust 
VoIcojiic actttyi on an extravagant estimate would help only to 
the extent of 4° or 3° F , and the work of deformation of Lhe 
crust would account for still less. It appears from Lhe above 
that, if Prof Darwin's theory is true, tne solidification of Lhe 
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crust cannot have commenced until long after the birLh of the 
moon , ao that the still molten surface would be able for ages to 
radiate its heat directly into apace Otherwise we are thrown 
back on the nebular hypothesis, according to which the moon 
wu left behind in the process of evolution of the system -On 
Cynodkecism m the Labiate, by Mr J C Willi" Among the 
hermaphrodite flowers of Origanum and other Labial c, there 
occur (on the same plant) female flowers, and also flowers with 
one or more imperfect stamens , the corollas of these flowers 
are usually smaller than those of normal het maphrodites Their 
number vaneH from 1 to 7 5 per cent of the total flnwi_rs 
Experiments conducted in 1891, to deteimine if these abnor 
mantles varied in number w^th the season, gave no result , no 
two plants (though all were from one stock) gave sun lm re 
salts Observations were also made on Ncptta Gltchoma , Lhe 
relative numbers of female and hermaphrodite flowers were de 
termined weekly during the flowering season, and the propor 
tioo of females found to be greatest at the beginning of the 
season It was also noticed that the female plants bear more 
open flowers at one time than the hermaphrodites (3 1 to 2 1) 
It was observed Lhat the amount of protandry m the flowers 
appears to vary, being small bL the beginning, and larger to¬ 
wards the end of the season Further observations are in pro¬ 
gress upon this subject —On the steady motion and stability of 
dynamical systems, by Mr A B Basset —Note on the geo¬ 
metrical interpretation of the quaternion analysis by Mr J 
Bnll The last two papers were taken as read 

Dublin 

Royal Dublin Society, May 18 — Dr G J Stoney, F R S , 
Vice-President, in the chair —Mr G H Carpenter presented 
a report upon the P^cnogonlda collected in Torres Stales by Prof 
\ (_ lladdon The collection comprises only Lhree species 
Falltne austrahensi f, Iloek, fur which (together with a new 
species) a new genus ( Parapalle.tic) is suggested , and a new 
'Ascorhynchus -—Mr H H Dixon gave a preliminary note on 
the mode of walking of some of the Arthropudn, illustrated by 
means of instantaneous photographs Me found tint the 
limbs move together in “diagonals", in insects tin. find and 
third legs on one Bide move with the second on llie oLher , in 
spiders the first and third on one side with the second and fourth 
on the other , while the antenna of an insect is moved with the 
first leg on the same side Sir Howard Grubb, b K S , 
described his new chronograph for lhe Cape Town Observatory 
This chronograph is built on the model of that at Dunsink 
Observatory, Dublin, with such improvements as hav L been 
suggested by recent developments in the clock work of equa¬ 
torial telescopes The barrels, two in number, either or both 
nf which can be brought into action, aie 28 inches long and 9 
inches in diameter The screws which carry the wagons art. 
one Lentil pitch, revolving once per minute The circumference 
of the barrel being about 27 inches, the seconds are four tenths 
of an inch long, and each barrel is available for al>out four and a 
half hours’ work The principal modifications upon the Dun 
^nL instrument consist in the application of Lhe electrical con¬ 
trol of Lhe clock, as described in the Proceedings of the Insli- 
lutlon of Mechanical Engineers for the year 1888 The 
governor shaft of the clock gears directly into the driving spindle 
without any intermediate wheeh, and as there is maintaining 
poner to the clock barrel, it is possible to wind during the 
operation without at all aflecLing the rale of the clock The 
axes of the barrels are supported upon sets uf bicycle balls, in 
hardened steel boxes The wagons carrying the electro-magnets 
for the registration of the signals are earned on one plain 
roller and two grooved rollers, the lntler having hardened steel 
end plates to jmaure accuracy of position With the main 
instrument, whfflb is inclosed in a glass case, is supplied a 
distributor for lhe purpose or working the electrical con¬ 
trol, for the explanation of the action of which the 
above piper may be referred to —On a new electro- 
lytic galvanometer, by J, Joly In lhe ordinary methods 
of determining the strength of a Current by means of 
electro-chemical action, the element of Lime enters into 
the measurements, which further require considerable care in 
carrying out, In this instrument the observer 11 nut concerned 
with time observations, and Us indications foljpw fairly rapid 
variation* of current* It conaisL* of a glass 4 >ulb containing 
ddate sulphuric acid, in which art Immersed platinum electrodes 
placed close together IQ dimmish resistance This vessel com 
nnuncatea below sHth a tube bent tuyee at rijjht angles and 
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earned up to a height of about 50 cm above the level of the 
bulb A little mercury contained in the huJb rises normally 
into this tube to a level which is the zero of the instrument 
The tube is open nL the lop The bulb is furnished with two 
ttibu lures on its upper surface One is kept closed by a 
stopper, and merely senes to admit the electrolyte into the 
bulb when filling it 'i lie other is furnished with a brass 
attachment upon which is cemented a small piece of platinum 
foil pierced by a hole of very small bore The puncture is 
protected above and below from obstruction by receptacles 
containing cotton wool When a»cumnt is passed between 
the electrodes the gas evolved can only escape through the 
line puiicluie At normal pressures Lhis will only let the gas 
pass out slowly Hence there is an accumulation of gas in the 
bulb, and the increased pressure cause.s the mercury 10 rise in 
the verUonl index tube , but as the pmsure rises, the rate of 
eflux of the gas increases till it equals the rate of evolution, 
when the mercury column comes to rest The reading of a 
scale alongside the Lube then gives Lhe current in am percs The 
instrument consLrucLed for trial is very latisfacLory It reads 
on a very open scale up to 2 5 amperes The electrodes are 
not large enough to carry heavier currents , if they were so, of 
course by enlarging the orifice Lhe range could be increased 
U the higher readings there is some delay before Lhe mercury 
column bccoints stationary, due probably to a nae of tempera¬ 
ture in the buftj i here is probably some small variation of 
the readings with atmospheric lempeinturc change Hie 
calibration is effected by placing it in circuit with a trustworthy 
galvanometer The inventoi has had but little leisure to de¬ 
velop the instrument, and brings it before Lhe Society in hoptft 
lhat somrone may think it worlh while to further investigate Its 
capabilities 

Baris 

Academy of Sciences, June 7 —M d'Abbadie in the 
chair —On the application of M Linstcdt’s meLhod to the 
problem of three Ijodien, by M 11 Poincare —On a class of 
analytical functions of one \armblc dependent on two real 
arbitrary constants, by M Enule Picard ■—On the products of 
the residual life of the Ln^ues, especially of the muscular tissue 
sepaiatcd from the living being, by MM Gautier and I andi 
(continued) The authurs found lhat meat when kept at a 
cmperalure not exceeding that of the living animal, acquned 
an acidity of about o 5 per cent after several weeks, during 
which il was protected from air and bacteria They attribute 
this acidity to the formation of acid phosphate of potassium 
under the influence of fatty acids, and especially to the partial 
pc (itemization of the albuminoids Two substances, found in 
milk, but not in fresh meat, are also abundantly produced, viz 
casein and nucleo-albumin lhe albuminoids steadily decrease, 
whereas there is a proportional increase of alkaloids, these 
being identical with those produced during tile life of the organ¬ 
ism —Effects produced upon numerous morbid state* by sub¬ 
cutaneous injections of a liquid extract from the testicles, by 
M Brown Scquard —On Lhe densities of liquefied gooes and 
their saturated vapours, and on the constants of the critical 
point of carbonic acid, by M E H Amagat —On new methods 
of forming certain substitution imides, by M A Haller — 
Reports of Lhe Committee charged with the examination of the 
calculator Inaudi, by MM Charcot and Darboux Jacques 
Inaudi, a peasant born in PicdmonL in 1867, Learned to reckon 
before he acquired the art of reading and wriLing, which he did 
nut master till twenty He therefore owes hia extraordinary 
calculating powers to an abnormally developed memory for 
figureB, aided by a mentnl representation of numbers which the 
Committee proved by a sene* of careful experiments to be purely 
acoustical, and quite independent of visualization The rules 
of Inaudi’s operation* are original In addition and subtrac¬ 
tion he begins on the left side, and deals with each whole 
number in its turn The extraction of root* and 
the solution of equations are performed by tentative approxi¬ 
mations, executed with remarkable rapidity At the end of a 
long sitting Inaudi was able to recount the whole senes of num¬ 
bers dealt with, amounting 10 some 400 figures.—On the stability 
of motion in a particular case of the problem of three bodies, by 
by M Coculesco —Solar observation* during the first quarter of 
the year 1892, by M Tacchinl At the Roman College, during 
this period, the frequency of metallic eruptions, spots, and faculty 
was greater in lhe southern hemisphere of the sun, whereas the 
protuberances were more frequent In the northern, and nearer 
the pole. The auroral maximum Is probably more dependent 
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on that of the protuberances than that of the sun-spots —On a 
property common to three groups of two polygons, inscribed, 
circumscribed, or conjugate to one conic, by M Paul Scrret — 
On discontinuous groups of non-linear substitutions with ope 
variable, by M Paul Painlqyt? —On the acceleration of mortality 
in Prance, by M Delauney From a calculation based upon 
certain tables published by the Bureau des Longitudes, it 
appears that the death-rate is accelerated during the ages ranging 
from 16 to 32 and 54 to 82, while it is retarded between I and 
16, 32 and 54, and after 82 This gives (he numbers 16, 32, 54, 
and 82, which may be regtrded os natural epochs of human life 
They may be derived from the equation 5 ' + 4 , by sub¬ 

stituting for jr Lhe values 3, 4, 5, and 6 The equation represents 
a parabola.—Optical method of determining the conductivity of 
metallic bar*, by M Alphonse Berget Thu is based upon nn 
application of interference fringes or Newton’s ring* produced 
at the end* of Lwo bars to be compared, by m-ans of which the 
ratio of their elongations 11 found Applicable to bars of rare 
metals —On the propagation of heat within crystallized sub¬ 
stance*, by M Ed Jannettaz —On a new determination of the 
ratio v between the electro magnetic and the electrostatic COS 
units, by M H Abraham Obtained by measuring the same 
Capacity—of a plane condenser with guard nng—in both 
system* The value obtained for v was 299*2 < 10 s — 
On the basic nitrates of zinc, by M J J<ibao —On the 
permolybdates, by M F Fechard —On a reproduction 
of leucite, by M A Duboin —Contributions to the study of 
mineral waters preservation of these waters, by M P Par- 
mentier- On the filiation of iodine by starch, by M Gaston 
Rouvler —Mechanical determination of the boiling points of 
alcohols and acids, by M G Hinnchs —Preparation and heat 
of formation of monosodic resorcin and hydroqumone, by M 
de Fort-rand—Thermal study of the dibasic organic acids: 
methyl milonlc and methyl-succinic acids , influence of 
isomerism, by M G Mauol —On an oxidation product of 
starch, by M P Petit —Organo-mctalhc combinations of the 
aromatic acetones, by MM E Louise and Perner —On the 
chlorine derivatives of the isobutyl am men, by M A Berg — 
Keaenrche* on the ptomaines in some infectious diseases, by M 
A B Griffith* —On the dioptase of the French Congo, by M 
E Lacroix —Researches on the filtration of water by the 
Mollusca, and applications to ostreiculture and oceanography, 
by M H Vmllane*.—On a parasite of the locustH, hy M T 
Trahut —Tuberculous vaccination of doga, by MM Iltncourt 
and Ch Richet. The effect was tried of"vaccinating some 
dogs with aviary tuberculosis, which proved a perfect prophy¬ 
lactic to human tuberculosis, the injection of which proved fatal 
to those not bo vaccinated, the rest being unaffected 

Berlin 

Physiological Society, May 13 —Prof Munk, President, 
in the chair —Prof Loewy gave an account of experiments on 
respiration tinder reduced atmospheric pressure, earned out in a 
confined apace which admitted of very rapid reductions of 
preuure (to half an atmosphere) with constant composition nf 
the inclosed air The amount of Tedlictlon which was borne 
without ill effects differed In Lhe case of the three persons on whom 
the experiments were made, in accordance with the magnitude of 
their respiratory activities the grLaler the latter, the greater 
was the reduced pressure which could be withstood For any 
one person li appeared that a greater reduction could be borne 
while fasting or during work than after a meal or during repose 
Both oxygen and carbon dioxide were found to do away with 
the discomfort resulting from over rarefaction of the air 
Slightry reduced pressure had no effect on respiratory inter¬ 
change, while if tne reduction was considerable, more carbon 
dioxide was expired, notwithstanding (he diminished supply of 
oxygen The reduced pressure of the latter gas was found to 
act on the respiratory mechanism in such a way as to lead to 
deeper, and hence compensatory, respiratory movements —Dr 
'Wcrlhelm spoke on the blood-vessels of the avian eye in both 
the embryonic and fully developed state, illustrating his remarks 
by injected specimens of embryonic eyes. 

Physical Society, May 20 —Frof Lampe, President, In the 
choir —Prof Necien gave an account of his researches on the 
motion of loose disks centred on an axis rotating at high 
■peed*. Hie duka were of varying mass and moment of 
inerliOf and had at one side an excentncally-placed pin, in order 
that the least weight might be determined which, when applied 
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to this pin, stopped the rotation of the disk The neoetury 
weight, as thus measured, was found to vary with the rotational 
velocity of the axis and with the maos and moment of inertia 
of the disk It varied also according as the axis was dry or 
smeared with old or new oil, and also with the material of 
which the disk was made, &c —Dr Wien spoke on Maxwell’s 
electro magnetic theory, and the additions made to it by Poynting, 
and gave, m conclusion, a hypothetical conception or the nature 
of magnetism which corresponded to the existing formula? 
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THE NEW LONDON UNIVERSITY. 

N our last issue we laid before our readers a statement 
of the proposals adopted by the Association for Pro¬ 
moting a Professorial University for London at a meeting 
held at Burlington House on the 14th inst It may tend 
to clear the issue if we mpw briefly compare these pro¬ 
posals with the provisions of the Gresham Charter 
The Gresham Charter seeks to federate two Colleges 
and ten medical schools, primarily for examination pur¬ 
poses Such a University, if created, would have had 
two competing staffs in the Faculties of Arts and Science 
and twelve in the Faculty of Medicine Provision is also 
made, under certain conditions, for the federation of other 
institutions, if it can be shown to the satisfaction of the 
Council—that is, of the Chancellor, the Lord Mayor of 
London, and the representative members of the Councils 
of the iwoconstituent Colleges and the ten medical schools 
—that such institutions areonabasisjustifying theexpecta- 
tion of permanent existence ; that they are under the 
independent control of their own governing bodies , and 
that they are reasonably well equipped in some one 
Faculty Such a federation, created not primarily for the 
true business and proper functions of a University, but 
♦solely in the interests of a degree-granting body, could 
only have one result The examination schedules must 
perforce be within reach of the lower grades of instruc¬ 
tion, the various constituent elements would be actively 
competing bodies, and no attempt to create a single 
competent staff and a single set of fully-equipped 
University laboratories would be feasible Is it at 
all probable that the true work of a University 
would flourish under such a system as that ? Is it in 
the least degree likely that we could hope to see 
created in London, a teaching organization worthy of Lhe 
greatest and richest capital in the world, or even such as 
many of the smaller European capitals now possess 7 The 
fame of a University, if it is to be anything more than a 
Bocial function, must depend on the character of its leach¬ 
ing Would the best men be attracted and retained by 
such a system? There can be only one answer to these 
questions The Gresham scheme is not only a wholly in¬ 
adequate solution of the University question, but in bo far 
as it tends to accentuate and perpetuate the existing state 
of things its provisions are positively mischievous. No 
solution of the question can be either just or final which 
ignores the existence of the present University of London 
If London is to have two degree-granting bodies existing, 
practically, side by side, we shall have confusion worse 
confounded Burlington Gardens would inevitably be 
driven to establish a teaching organization of its own, 
unless it was supremely indifferent to its fate or supinely 
content with the leaching of the Correspondence Colleges 
and the crammers Why should we neglect, and not 
only neglect but positively so arrange as to destroy, the 
prestige of the existing University of London? This 
f University 15 not effete—it has still within it a^reat poten¬ 
tiality for good Surely, in common gratitude, the Uni¬ 
versity which has hitherto consistently upheld a high 
standard of attainment for its degrees, anti which has 
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done so much for the spread of natural science in this 
country, is worthy of better treatment at the hands of 
those who profess to minister to the true interests of 
learning The Gresham scheme is really an attempt on 
the part of certain of the medical schools and some of the 
arts and science teachers to cheapen degrees and so attract 
students. It is true that the new University medical 
degrees would carry no license to practise But is it 
likely that the University would permanently put up with 
this unique position, or Lhat its students would continue 
to submi t themselves without a murmur to a double examin¬ 
ation system ? As the document issued by the Victoria 
University indicates, the result, m all probability, would be 
to reduce the two examinations to a single standard by 
compromise with the licensing body The scheme, more¬ 
over, gives an overwhelming preponderance to the most 
purely professional of all the faculties, and far too large 
a share of control to persons of small academic expe¬ 
rience whef devote occasional spare hours to academic 
affairs It makes no attempt to satisfy the demand for 
the recognition in some form of University work among 
the people No wonder, then, that it was Btrenuously 
opposed by a powerful section of the governing body, 
and by a majority of the Lcachers in the Faculties of 
Science and Arts, of the most influential College that it 
proposed to incorporate The Council of University 
College, indeed, has never openly ventured to place the 
scheme before the governing body 

The Gresham University Commissioners are authorized 
by the terms of their reference “ to consider and, if they 
think fit, to alter and to amend and extend the proposed 
charter, so as to form a scheme for the establishment, 
under charter, of an efficient teaching University for 
London ” It is impossible to conceive how the charter 
submitted to them can be amended so as to form such a 
scheme if its salient features are preserved That fact 
is becoming more and more patent every day The 
Association which put forward the proposals we have 
already referred to now numbers among its members—- 
medicine excepted— a majority of the leading London 
teachers If these teachers say that they do not wish 
the Gresham Charter at any price, it is difficult to see 
how it can be imposed upon them Any attempt to 
resuscitate that charter, even with amendments, will meet, 
as before, with the opposition of the provincial Colleges, 
Lhe minor London teaching bodies, and, what is perhaps 
more important, Reorganized opposition of a large section 
of Lhe London teachers, and of some of the most powerful 
and influential friends of higher education in this country 
The fact is that it is at last clearly recognized that the 
foundation of a Metropolitan University, which will bear 
comparison with those of the great Continental cities, is 
a matter of national importance. The action of the 
House of Commons with regard to the Gresham Charter 
offers an opportunity, such as may not soon occur again, 
for attempting the formation of a University in London on 
Lhe same ample lines as those to be found in other 
European capitals Watchful observers of what has been 
going on during the past three or four years have de. 
hberately come to the conclusion that it is quite impossible 
to improve the condition of higher education in London 
by means of any federation of Colleges The creation of 
a homogeneous academic body with power to absorb , not 
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to federate, existing institutions of academic rank, is the 
only real solution of the problem An academic body of 
this character might well be organized, so far as teaching 
is concerned, on the broad lines of a Scottish University 
Such a corporation may be conveniently spoken of as a 
professorial University , to distinguish it from a federal 
University A federal University may be all that is 
possible when the constituent Colleges arc situated in 
different towns, as is the'ease in the Victoria University , 
but it cannot be efficient in London, where these Colleges 
would appeal to the same public for support 

The scheme put forward by the Association for Pro¬ 
moting a Professorial UniversiLy for London is ?iot open 
to the objections urged against the Gresham scheme It 
would found a University on the same broad lines as 
those of France, Germany, and Switzerland It would 
bring to the new UniversiLy all the power and prestige of 
the existing University It will meet with no opposition 
from the provincial Colleges, on the contrary, it has the 
active support of many of the leading provincial teachers 
It satisfies the demands of the Victoria University 
that the medical degree shall carry the license to 
practise, and that the medical representation shall 
not preponderate It has, for the first time in the history 
of the movement, brought the most influential teachers 
from a vanet) of London teaching bodies into close 
and active sympathy, and animated them with a 
desire for a University of definite type It is significant 
that the Council and staff of Bedford College are at one 
in favour of a University on the general lines 1 ud down 
in the Association scheme The Senate of University 
College has earned a moLion urging their Council to 
adopt a similar resolution in favour of the scheme of ab 
sorption The Association scheme makes full provision 
for the recognition of work of the University Extension 
character, and for the appointment of University lecturers 
at minor and non-absorbed teaching institutions Whilst 
proposing central control and central University labora¬ 
tories of the highest type, it provides for local teaching 
such as is required for pass degrees or for the lower 
stages of honours graduation Lastly, it provides for 
posr-graduation courses and specialized instruction, such 
as that of the College de France and of the greater 
German Universities 

As regards medicine, it recognizes that it is impossible 
to 11 absorb ” the medical schools owing to their close 
relation to great public chanties , but at the same time 
it endeavours to grant much of what the Medical Faculty 
gained by the Gresham Charter The Medical Faculty 
will be elected by the medical teachers themselves There 
will be, as in every Umvenity of standing, medical pro¬ 
fessors appointed by the Senate from the Medical Faculty 
on the recommendation of the faculty The existence of 
such a medical professoriate will enhance the dignity of 
the University and of the medical schools, whilst at the 
same Lime it holds out a strong inducement to those 
schools to select members for the^Medical Faculty on the 
ground of their scientific as well as their administrative 
reputation The limitation of the number of medical 
professors on the Senate will safeguard the character of 
the medical degree The scheme, whilst giving very ex¬ 
tended powers to the medical schools, meets the objec¬ 
tions of the provincial opponents of the Gresham Charter. 
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Lastly, it provides for the due University recognition of 
the pure science teaching of the medical schools 
We have thus indicated as shortly as possible the main 
features of the two schemes which are at present before 
us The one is essentially parochial in its conception, 
and vestry-like in its character The other has in it the 
elements of a great teaching organization which shall be 
both metropolitan and imperial in its aims and influence 
— a University which shall be worthy of London, the 
capital alike of Great Britain and of the Greater Britain 
beyond the seas 


THE ANALYSIS OF WINES 

Analyse des Vins Parle Dr L Magnier de la Source 
(Pans Gautluer-Villars et Fils, 1892) 

LTHOUGII wine is gradually becoming more and 
more important as an item in the national dnnk- 
bill—last year we imported 16,782,038 gallons, valued at 
>£5»995 i i 33—its analysis and the methods for the detec¬ 
tion of its sophistication hive received comparatively 
little attention from the chemists of Lhis country On 
the other hand, in France and Germany Lhe subject has 
been very thoroughh investigated in pracucally all its 
many details, and carefully worked-out methods have 
been prescribed for ihe guidance of the public analysts 
of those countries Indeed, Lhere is probably no article 
of food or dank, with the possible exception of milk, of 
which the chemistry has been 50 well thrashed out 
Wine is in reality a highly complex fluid, and on account 
of the character of cerLain of its proximate constituents 
it is frequently liable to change It contains various 
alcohols, glycerin, acids, salts, “extractive rnaLter,” 
together with those principles which give to it its 
particular colour, special flavour, smell, or “bouquet” 
Whilst some of these constituents can be accurately 
isolated and described, others can only be detected by 
the sense of smell The principal alcohol is, of course, 
ethyl alcohol, but butyl and amyl alcohols, together with 
ethylene glycol and isobutyl glycol are not unfrequently 
present in greater or less quantity The quantity of 
alcohol in natural wines may be said to vary r from 6 to 
12 per cent, and the quantity of glycerin from 7 to 10 
per cent of the alcohol present lariaric, malic, suc¬ 
cinic, glycnlhc, and oxalic, together with tannic and 
acetic, are the chief acids in wine These are said to 
aid in its preservation, by preventing the formation of 
fungi Traces of other fatty acids, such as propionic, 
butyric, and oenanthic acids are also present, as well 
as acetaldehyde, and possibly its homologues Tartaric 
acid occurs mainly as the dextro variety 1 Ixvo-tartane 
acid is only of comparatively infrequent occurrence. If 
tartaric acid is not found, as, for example, in certain 
samples of sherry, its absence is almost certainly due to 
its removal by “ plastering " The amount of free acid 
m sound wine, reckoned as tartaric acid, vanes between 
o 3 and o 7 per cent , a greater amount than this im¬ 
parts sourness to the wine 

Old wines have an acid reaction in consequence of the 
presence of 3. certain amount of free acid and potassium 
bitartrate A wine not exhibiting this acid reaction 
tastes flat, the acidity is its most important flavour For 
a long time it has been believed that the free acid of 
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wine is tartaric acid alone Nessler'a researches have, 
however, shown that this is seldom the case , tartaric 
and malic acids often exist together, and frequently the 
free acid consists of malic acid entirely Wines con¬ 
taining tartaric acid taste more tart than those with only 
malic acid, or a mixture of malic and tartaric acids 
The characteristic smell of wine is said to be due to 
runanthic ether , the compound ethers probably confer 
the bouquets which distinguish one vintage from another 
among these are aceto-propylic, butylic, amylic, capryhc, 
butyro-ethylic, caprylo-ethybc, capro-ethylic, and pelargo- 
ethylic, and the tartaric ethers According to Jacquenun, 
these bouquets are primarily due to the special characters 
of the yea9t used in the several districts One and the 
same "must” fermented with the yeast obtained from 
several different districts gave wines having the bouquet 
characteristic of the disLrict from which the particular 
yeast had coine Rommer fermented the juice of an 
inferior grape and of hot-house grapes respectively with 
yeast cultures obtained from the Champagne, Cote d'Or, 
and Buxy districts, and found that in each case the wines 
had the bouquet of those from which the yeast had been 
derived The sugars occurring in wine are dextrose and 
laevulose Cane-sugar is never naturally present, even in 
"must", it is sometimes added, .is in the case of 
champagne, but it 13 then rapidly transformed into invert 
sugar In some wines, as, eg, Sauternes and sweet 
Rhine wines, sugar occurs in the form of inosite The 
colouring-matter of normal wine is derived partly from 
the oxidation of the so-called extractives contained in the 
juice, and in the case of red wines from matter (rcnolin or 
fenotanmn) contained in the husks, stalks, and seeds, 
which is soluble only by the joint action of acid and the 
alcohol formed during fermentation The albuminous 
substances in the “must 11 are removed when the fermen¬ 
tation is properly carried out, but in imperfectly fermented 
wines a certain amount remains, and in the case of white 
wines may again render them liable to fresh fermenta¬ 
tion In red wines this danger is obviated by the pre¬ 
sence of the tannin of the huska 

The inorganic substances contained in wine are potash, 
soda, lime, and magnesia, in combination mainly with 
tartaric, phosphoric, and hydrochloric acids bherncs 
contain potassium sulphate in excess, owing to the 
practice of adding gypsum to the “ must ” This 
practice, which prevails not only in Spain, but also 
in Portugal, the south of France, and to some extent 
In Italy, probably has for its object the precipitation of 
certain albuminous matters which injuriously affect the 
wine. It is alleged that the fermentation is in conse¬ 
quence much more rapid and complete, that the wine 
keeps longer, and that ils colour is richer and more last¬ 
ing Its real advantage to the wine-maker is that it 
clarifies the wine rapidly, and allows it to be quickly 
brought to market, It is chiefly employed with the 
coarBer qualities of red wine, and the gypsum is either 
Added to the grapes and trodden with them, or, in fewer 
cases, added to the expressed juice, the quantity 
used is' generally i to a kilos to every too kilos of 
rfhut, but h is some times as much as 10 kilos The 
Action of the calcium sulphate on the bitartrate of 
potash present in the juice produces an acid sulphate of 
potaih, which gradually forms the normarsak by decom- 
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position of the phosphate present forming free phosphoric 
acid Hence a “plastered" wine is relatively rich in 
potash and sulphuric acid 

Although much has been said as to the baneful effects 
of plastered wine, \ery few trustworthy cases of injurious 
action have been recorded The Academy of Medicine 
of Limoges instituted a lengthened inquiry on the sub¬ 
ject in 1888, and reported unfavourably on the effects of 
plastered wine upon health T^ie French War Depart¬ 
ment also appointed a Commission, and its conclusions, 
which, on the whole, were unfavourable to the practice, 
have been recently confirmed by Nencki, who was re¬ 
quested by the Government of the Canton Berne to report 
on the advisability of modifying a law, which operates in 
many parts of the Continent, forbidding the sale of wines 
containing more than 2 grams of poLassium sulphate 
to the litre As to the question whether a plastered wine 
should be called adulterated, it has been contended that 
a product*which, by treatment, is deprived of one of its 
most characteristic constituents, viz tartaric acid, whilst 
another substance, calcium sulphate, not normally 
present, is introduced, cannot be called anything but 
adulterated 

As may be supposed, the art of the falsifier is very 
largely directed lo the improvement of the colour of wine , 
and unfortunately it is upon the product which popular 
prejudice associates with the name of an eminent states¬ 
man, and which has no other attribute of claret than its 
colour, Lhat his skill is mainly expended It has been 
estimated that the whole yield of the “classed growths" 
of the Mddoc does not, even in the best years, now ex¬ 
ceed 5,000,000 bottles Much of this, it is true, comes to 
England, but enormous quantities of paysan, artisan, 
and bourgeois wines from the Gironde and Languedoc, 
mixed with the-produce of North Spain and Italy, arc 
worked up and sold as “claret" in this country, This 
product is not exactly poisonous, nor even, as a rule, 
positively hurtful, but, it need hardly be said, it has no 
special merit or individuality. Formerly, the pharma- 
copreia of Lhe wine-doctor, like that of the physician of 
old, was restricted to products of the vegetable king¬ 
dom , but, in addition to the colouring-matter of Phyto - 
liicca berries, Althaa rosea , bilberries, mallow, elder¬ 
berries, privet-berries, logwood, alkanna red, lichen reds, 
all of which are still used to a greater or less extent, he has 
not been unmindful of the wealth of colaunng-matter 
which is latent in coaJ-tar, and to-day the banks of the 
Rhine have their part in the manufacture of other wines 
than hock Biebnch scarlet, fuchsine (magenta), the 
various Ponceaus, Bordeaux reds, crocein scarlet, and 
similar colouring-matters, find their way to the south of 
Europe for the purpose of wine sophistication A sub¬ 
stance known as tintura per los vtnos is largely used in the 
district of Huesca for colouring Spanish wines It con¬ 
tains two coal tar derivatives, one -of which is that form 
of Biebnch red which is turned blue by sulphuric acid, 
whilst the other, which exists in smaller proportion, 
cloBely resembles the colouring matter known as cense 
Accordmg to an analyst l by Jay, the composition of tintura 
is organic matter, mainly Biebrlch red, 66 4 , sodium 
sulphate, 26 10, araenious oxide, 1 62 , iron oxide, 
lime, dec, 5 88 In view of the peculiar nature of this 
substance, it Is reaskurmg to know that there is a ten- 
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dency to return to vegetable colouring-matters, and that 
large quantities of maqui berries are being imported into 
Europe from Chili for the purpose of colouring wines 
In the three years ending 1887 the exports of this sub¬ 
stance were respectively 26,592, 136,026, and 43 r,392 
kilos, by far the largest proportion finding its way to 
France 

The little book before us has no pretensions to be 
regarded as a complete treatise on the analysis of wines 
Its aim is to furnish the analyst with a number of carefully 
tested methods for the detection of sophistications and 
adulterations, and for the rapid determination of those 
constituents on which the character of wine mainly 
depends Dr Magnier de la Source is well known in 
France as an authority on the subject, and the Bulletin 
of the French Chemical Society contains papers by him 
relating to the analysis of wine His methods are, for the 
most part, similar to those adopted by the Association of 
German and Austrian analysts, although thej^ are not 
described with that minute attention to derail which has 
been found desirable by the German-speaking chemists 
As may be seen on turning over the pages of Fresenms’s 
Zeitschnft fur analytische Chemie t the 11 musts ” and wines 
of Germany are periodically examined and reported upon 
with all the method and regularity adopted in the case of 
the London water-supply , and it has happened in the past 
that the modes of determining such constituents as the 
vegetable acids, glycerin, and “ extractive matters ” have 
been discussed and wrangled over in a manner which 
recalls the famous fights over 11 organic carbon/* lf albumi¬ 
noid ammonia/ 1 and “ previous sewage contamination 11 
of years ago The only fault that we have to find with 
this book is that its author hardly does justice to his 
German brethren , although, it is but fair to add, some 
reference to their work is to be found 1A the excellent 
bibliography at the end of the volume T E T 


MODERN THERAPEUTICS 
An Introduction to Modern Therapeutics By T Lauder 
Brunton, M D , &c (London Macmillan and Co ,1892 ) 
HIS work is a reprint of the Crooman Lectures de¬ 
livered before the Royal College of Physicians, 
London, in 1889 Whatever Dr Brunton writes is sure 
to be interesting, and the present lectures have lost none 
of their lucidity or freshness though three years have 
elapsed since they were before the medical profession 
It Is hardly necessary to say that the subject it one with 
which Dr Lauder Brunton is eminently fitted to deal, and 
the non-medical reader will be convinced when he has 
read the volume that medicine and therapeutics are far 
from being the inexact sciences they were not many years 
ago The elementary nature of some of the early pages 
will be understood when it is remembered that the 
audience before which the lectures were originally given 
consisted In a large measure of men who had learnt 
chemistry before the days of Crookes, Lockyer, and Men- 
deleeff It was necessary that the author should lead them 
through a brief survey of the chief facts and theories re¬ 
lating to atomi and molecules until the more difficult 
subject of the composition, constitution, and methods of 
union of organic radicles is reached. This is done in an 
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admirably clear summary, assisted by those apt illus¬ 
trations drawn from every-day life for which Dr Brunton 
is so well-known Our new drngs are now made by the 
chemist, so great has been the advance of organic 
chemistry, that the pharmacologist has hard work to keep 
pace with all the new combinations that issue from the 
laboratory, But the two classes of investigators, the 
chemists and the experimental therapeutists, have at 
least gone hand in hand so far, that it is now possible to 
judge the action of a drug by its composition This, how¬ 
ever, as Dr Brunton points out, is not a rule without 
exception There are many drugs which behave in un¬ 
expected ways , they no doubt, in the future, will be 
brought into harmony with laws of nature yet to be 
discovered. At present it is not possible to prophesy the 
physiological action of a chemical compound with (that 
mathematical accuracy which enables astronomers to 
foretell eclipses ; pharmacology is yet, and perhaps always 
will be, an experimental science 

The lectures stand practically in the same condition a& 
that in which they were delivered A volume of equal 
size to that under consideration would have been neces¬ 
sary to include all the new work that has appeared in the 
last few years The tuberculin of Koch , the importance 
of poisonous proteids, and the diminishing popularity of 
the ptomaines , the action of the intestinal epiLhehum 
(vice the liver) as the gatekeeper protecting the body from 
the entrance of albumose , the application of phagocytosis 
to the problems of disease, together with the views of the 
antiphagocytiats -these are a few of the big questions 
that have come to the fore in the last three years, and it 
19 only active pathologists who would be able to realize 
how much longer these lectures would have been if full 
reference had been made to all of them The mam facts, 
and the principal conclusions adduced by Dr Brunton, 
will, however, still remain ; and all those who read the 
lectures in the medical journals before will welcome 
their appearance in a more permanent form now, and to 
those who missed them in 1889 we can confidently re¬ 
commend the book as one which will not only be interest¬ 
ing but also useful W D H 


OUR BOOK SHELF 

Elementary Hydrostatics By W H Besant, Sc D F 
F R.S “Cambridge Mathematical Series" (Cam¬ 
bridge Deighton, Bell, and Co r 1892 ) 

The success this work haq achieved will be gathered 
from the fact that this 19 the fifteenth edition, so that any 
further criticism on our part would be quite unnecessary 
The brief snatches of historical matter, together with the 
lucid and simple explanations, all tend to stir up in the 
student an amount of interest which in the reading of 
many other works on this subject lies dormant By a 
careful study of the illustrations, especially those relating 
to pumps, presses, &c.. the beginner may gather much 
knowledge about the principles on which they are based 
In ihis edition the text has undergone a careful revision, 
several alterations and additions having been made A 
uniform system of units has been maintained throughout, 
and the chapters on the motions of fluids and on sound* 
which in previous editions were inserted among ihose on 
the equilibrium of fluids, have here been separated 
The examples and problems at the termination of each 
chapter are as numerous as ever, a new edition of 
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their solutions being near completion Both at the 
Universities and elsewhere, the work will still continue 
to occupy the high position which it has held among 
treatises of its kind W 

The Threshold of Science By C R Alder Wright, 
F R,S Second Edition, Revised and Enlarged 
(London Charles Griffin and Co , 1892 ) 

THE primary aim of this book is to interest young readers 
in various smoe and amusing experiments, illustrating 
some of the chief physipal and chemical properties of 
surrounding objects, and the effects upon them of light 
and heat In the present edition the author has made no 
change which 13 likely to interfere with Lhis object, but he 
has added various scientific appendices, and an excellent 
chapter on the systematic order in which class experi¬ 
ments should be carried out for educational purposes 
These additions will be of great service to all who may 
wish to use the volume not merely as a “ play book," but 
as an instrument for the training of the mental I iculties 
Any one who may still have doubts regarding the value 
•of elementary science as an organ of education, will 
speedily have his doubts dispelled if he takes the trouble 
to understand ihe meLhods recommended by Dr Alder 
Wnght The majority of the expemnents he has selected 
muse not, of course, be studied merely in his exposition 
It is intended Lhat each reader shall make Lhem himself 
If that is done, they cannot fail to quicken the intelligence 
even of “ the average boy u 

Key to J B Lock's Elementary Dynamics By G, H 
Lock, M A (London Macmillan and Lo , 1892 ) 

THIS key will be found most useful both to beginners and 
teachers alike The examples are all carefully worked 
out, many of the more difficult problems being tre.iied at 
greater length with the view of helping tho^e who are 
studying without the aid of a teacher By an intelligent 
use of Lhis book, a student should acquire a good know¬ 
ledge of the method of working out problems as well as 
the important factor of attacking them 111 the right way 

W 


LETTERS TO THE EDITOR 

(7!Ar Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondent j Neither can he undertake 

to rcfurn t or to correspomi with the writers of y rejected 
manuscripts intended for this or any other part of Nature 
No notice is taJun oj anonymous communications ] 

Ice in the SouLh Atlantic 

The following account of ice met with in the South 
Atlantic at the commencement of la-it April, which has been 
supplied to the Meteorological Office by Captain h roud, of the 
^shipmasters’ Society, may be of interest lu your readers 
Robert H Scuit, 

June 17 Secretary, Meteorological Office 

Ship Cromdale, London 

Sir,—I now send you a short account of my unusual encounter 
wuh ice in the above ship on our homeward passage from 
Sydney 

We left Sydney on March I, and having run our easting down 
on the parallel or 49° to 50° b , rounded the Horn on March 30 
without having seen ice, the average temperature of the water 
being 43* during the whole run across 

At midnight on April I, lat 56° b , long 58° 32' W p the 
temperature fell to 37° 5, lhis being the lowest for the voyage, 
but no ice was seen, akhough there was a huapictous glare to 
the southward 

t» At 4 am, April 6, lat 46“ S, long 36? W , a large 
berg was reported right ahead, just giving us flme to clear it 
At 4.30, with the first sign of daybreak, several could be dis¬ 
tinctly seen to the windward, the wind being north-west, and 
Lbe ship steering north east about nii^ kndts At daylight 
IS *0) the whole horiion Lo the windward was a complete mass 
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of bergs of enormous size, with an unbroken wall at the back ; 
there were also many to the leeward, 1 now called all hands, 
and afier reducing speed to seven knots, sent the hands Lo Lheir 
stations and stood on Al 7am there was a wall extending 
from a point on the lee bow lo abouL four points on the quarLer, 
and at 7 30 both walls joined ahead I sent the chief mate 
aloft with a pair of glasses to find a passage out, but he reported 
frum the topgallant yard Lhat the ice was unbroken ahead Find¬ 
ing myself embayed, and closely beset with innumerable bergs of 
all shapes and sizes, 1 decided to ta<. 4 c and try to get out the way 
1 had come into ihe bay The cliffs were now Lruly grand, 
rising up 300 feet on either side of us, and as square and irue at 
the edge as if juat oht of a joiners’ shop, with the sea breaking 
right over the southern cl 1II and whirling away in a cloud of 
spray Tacked ship at ^ 30, hnding the utmost difficulty in 
keeping clear of the huge pieces strewn so thickly in the water, 
and having in several cases to scrape her along one to geL clear 
ol the next We stood on in Lhis way till 11 am, when lo my 
horror the wind started to veer with every squall, till I drew 
quite close to the southern barrier, having the extreme point a 
little on my lee bow I tell sure we must go ashore without a 
chance of saving ourselves Just about 11 30 the wind shifted 
to ihe sou l h wesL with a strong squall, so we squared away lo 
the north-west and came pasi the same bergs we had seen at 
daybrLak, the largest being about IOOO feet high, anvil-shaped, 
and at 2 p rn got on Lhe north-west side of the northern arm 
of the horsc-shuc shaped mass It then reached from four points 
on my lee bow Lo as far as could be seen astern, m one unbroken 
hue A fact worthy of note was lhat aL leasl fifty of the bergs in 
the bay were perfectly black, which was to be accounted for by 
Lhe temperature of the waier being 51°, which had turned many 
over I also think that had there been even a small outlet nt 
the ensiern side of this nass the water between lhe barriers would 
not have been ho Lhtckly strewn with berys, as the prevailing 
westerly gales would have driven them through and separated 
them 

I have frequently seen ice down souLh, but never anything like 
even lhe smaller bergs in this group 1 also had precisely the 
same experience with regard to lhe lemperaLure of the waier in 
our homeward passage in the ship Denocnt ihree years ago, M 
we dipped up a bucket of water within half a mile ufahuge berg 
and lound nu change in the lemperature 

I It us t you will warn, as laraa possible, those about to sail for 
ihe Cape, os thcSc bergs inu^t soun reach Lhat part 
1 remain, yours lruly, 

(signed) Edgar H Andrew, Master 

June 12 

Land and Freshwater Shells peculiar to the British Isles. 

Mr Cockekei l, in his article in Nai uke of May 26 (p 76), 
draws attention lo a list of land and freshwater shells peculiar 
10 the British Elands in Dr. Wallace's new edition of 11 Island 
Life " 1 his work is of such very great importance to every One 

engaged in the study of the geographical distribution of animals, 
that 11 is regrettable the author should have repeated an error 
made in the hrst edition, Litornalaiiis maculosu\ t as is men¬ 
tioned in Mr Cockerell’s article, is not |>eculiar to Lhe Untmh 
Islands A specimen was discovered m Northern Spain as far 
hick as 1868 by Mr von Heyden, ami recorded in the Nach- 
nchtsbiatt d dcufschcn Maiahozooi Gcsellschaft by Ileyne- 
mann 111 1869 Ihe allied species, supposed luhave been found 
in hiance, has been proved to be an Anon , but several species 
of the interesting genus GeomaJacu* have been recently described 
by bmiralh Iruui INirLuga) 

Mr Cockerell also stales that several vaneLies in the list of 
peculiar Biitiah forms may have to be eventually struck out , 
and this is ccrlainl) the case, as the variety atbolattrahs of 
Ation ater, mentioned as “very dislincl,' 1 was found near Bre¬ 
men, in Germany, and is described in isimroth's “Nalur- 
geHchtchte dcr dcmschen Nacktschnecken ” {Zeitschr, f wiss 
dooiogie, vol 42, 1K85) R F bCHARFF 

22 Lceson Park, Dublin, June 13. 


THE IMPERIAL INSTITUTE 

T HE Imperial Institute is no longer a castle in the 
air, an abstraction the meaning of which is to be 
u essed at through a veil of mist, but a solid and hand- 
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some structure, affording a pleasant contrast to those in 
its immediate vicinity 

The objects and purposes which this institution should 
fulfil have been fully ventilated and discussed in Lhese 
columns ever since the idea of such a national memorial, 
commemorative of the fiftieth year of the reign of Her 
Majesty, was suggested This being so, it will be 
interesting to many of our readers if we make one or 
two comparisons of the scheme as it exists at present 
with the past suggestions In an article on “ Science 
and the Jubilee” in 1887 (N\luke, vol x\xv p 217), 
we wrote — 

u There is room for an Imperial Institute 

which might without difficulty be made one' of Lhc 
clones of the land, and which would do more for the 
federation of Fngland and her colonies than almost any 
other machinery that it is possible to imagine Hut lL 
must be almost exclusively a scientific institution Its 
watchwords should be 4 Knowledge and Welcome' 
England, through such an institution, should help her 
colonies in the arts of peace, as she does at piesent 
exclusively in the arts of war In an Imperial Institute 
we can imagine the topography, the geology, the botany, 
and the various applications of science, and the industries 
of Greater Britain going hand in hand 11 

Again, referring to the proposed inclusion of an 
Emigration Office in Lhe scheme, it was remarked — 

“With this we cordially agree But the return current 
must be provided for Those who have lived in Eng¬ 
land’s colonies and dependencies know best the intense 
home feeling, and in many c ises the stern necessity there 
13 of close contact with the mother counLry Let the 
Imperial Institute be England’s official home of her re¬ 
turning children—the hall in which she officially welcomes 
them back Let them here find all they need, and let in¬ 
formation and welcome be afforded with no sLinted hand ” 

An inspection of the parts already ready for occupation 
in the new building took place on Saturday last, and we 
confess frankly that the idea of “ Welcome " referred to in 
the preceding paragraph has been fully canned out The 
building is admirable architecturally, and in the \anous 
halls sec apart for the purpose the children of the Greater 
Britain beyond the seas will find no unworthy home when 
they visit the mother rountry Their intercourse will not 
be confined to meeting each other , the proposal to create 
home Fellows of the Institute will, no doubt, be taken ad¬ 
vantage of by all interested in all the larger questions on 
which the progress of the Empire must depend By this 
means an Imperial Club of a very real kind has been 
created 

So far, then, as one of the watchwords, ** Welcome," is 
concerned, there is cause for sincere congratulation It 
is too soon to discuss the many proposals regarding the 
other watchword, “ Knowledge," with the future activity 
of the Institute in the second direction The lines of 
activity already actually taken up and provided for in the 
building as now arranged may be gathered from a glance 
through the pages of the pamphlet and papers distributed 
on Saturday 

The contents of the galleries will constitute “a living 
representation of the resources of the Empire and of the 
condition of its industries and commerce " The perma¬ 
nent collections will illustrate “ the natural and industrial 
products of the United Kingdom, of the several Colonies, 
and of India," while, from lime Lo time, occasional exhi¬ 
bitions will be held which will, “it is hoped, stimulate 
and enlist the sympathies of Colonial, Indian, and Bntish 
producers, and promote active co-operation with the 
industrial section of the Empire." 

The collections will be arranged and described in such 
a manner as to afford full "scientific, practical, and 
commercial information relating to the sources, nature, 
facilities of supply, and applications of well-known natural 
products, and or those whose industrial or commercial 
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value still needs development ” The libraries, offices of 
reference, reading-rooms, &c, in conjunction with the 
above exhibiLs, should form therefore a mine of wealth 
We note also an arrangement by which samples of pro¬ 
ducts will be given to anyone Who may be desirous of 
obtaining specific information respecting any particular 
product included 111 Lhe collection 

Ample opportunities are to be offered for conference 
on matters of common interest, and for the interchange of 
information relaLive to both Great and Greater Britain 

Such, then, arc some of the pQints included in the pre¬ 
liminary arrangement of the building No one, we suppose, 
considers them as final Natural selection will come in r 
and it rests with the representatives of the scientific 
bodies among the governing body to determine which 
parts of “ Know ledge " of the higher kind shall be fostered 
This is a problem for the fuLure We need not stop to 
consider it now 

One word about the building itself and the allocation 
of space 

Passing through the pnncipal entrance, which is con¬ 
structed altogether of Portland stone, Lhe large reception 
hall is reached, whi< li, when finished, will constitute one 
of the finest we have, v uicius marbles and Indian teak 
panelling being profusely used 

lhe principal lloor contains in its western enrndor the 
British-Ament .in ind Bntish-Australasian conference 
rooms, the council chamber, and the secretarial and 
deriral offices , and in Lhe eastern corridor the British’ 
Indian and British-Afucan conference rooms, the wnLing, 
reading, and news rooms, and the tempoiary library 
lhe principal stairway, leading to Lhe second fioor, will, 
when finished, be a handsome piece of work , the steps 
will be of Hopton Wood stone, with marble balusters 
ind rails, while the walls will be lined wuh specimens of 
British and Colonial marble*, and the ceiling profusely 
decorated with arabesque plastei 

On the first floor the Fellows 1 dining and reading rooms 
are situated The rooms in the cast corridor, occupied 
at present by a verv interesting exhibition of Indian art 
metal work, will subsequent!) be used for the commercial 
department and commercial conferences In the west 
corridor various rooms will be put at the disposal of 
various Societies “ whose objects are kindred to those of 
the Imperial Institute” 

On the second floor will be situated the public dining 
and refreshment room Here also the rooms in the west 
corridor and on the south side will be used as sample 
examination rooms there will also be a map room and 
a Fellows’ smoking room I'he east corridor will, we are 
somewhat ambiguously informed, be occupied probably 
by 11 certain Societies who are seeking the splendid 
accommodation which the Institute affords for carrying 
on their work ” When these Societies are named, the 
policy of the governing body in this direction will become 
more obvious 


TIME STANDARDS OF EUROPE 

T HE era of world time is yet far off, and it is certain 
that the desirable scheme for a uniform horary 
standard put forward by the Astronomer-Royal (Nature, 
voL xxxiiu p 521) will not be realized this century But 
though this be so, signs of better times in the reckoning 
of the hours of the day have recently appeared, and the 
practical outcome of the Prime Meridian Conference at 
Washington (NATURE, vol xxxln p 259) is already of 
importance Time is a problem to us all—a problem 
which has baffled the philosopher, driven the astronomer 
to devices which closely resemble subterfuges, and 
harassed the watchmaker beyond all other craftsmen. 
Much light on the difficult but all-important question is 
focussed in Mr Lup[on’s article in NATURE, vol xxxix. 
p 374, but education will do more than it haB yet done 
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when the average man succeeds in understanding what he 
cannot but believe, that forenoon events in Australia are 
printed in British newspaper offices before daylight on 
the day they occur, while morning doings in Hawaii 
cannot fly fast enough b) cable to catch the latest edition 
of the evening papers In strict justice the nme of 
no two meridians should be the same , and as a malLer 
of fact, in pre railway days every town, and every garden 
large enough to boast a sun-dial, set itself by its own 
local time Railways have made the uniformity of time 
within narrow belts of* longitude a necessity, and *o 
largely does the railway affect modern civilized life that 
railway tune soon comes to regulate all affairs The 
vexation of frequent changes of time standards is familiar 
to all who have travelled on the Continent, and for many 
practical purposes the change which has been quietly 
progressing for the last few years is a benefit of great 
value This change was brought home to the dwellers 
in Delgium and the Netherlands on May I, 1892, by the 
retardation of all the railway clocks by from ten to 
twenty minutes from local to Greenwich lime, an altera¬ 
tion of the time gauge of two counLnes far more significant 
than the conversion to standard gauge of the railways of 
England 

At the Poles, where all meridians converge, there can 
be no natural standard time, for it is every hour of the 
day at once , but the regulation of time at these singular 
points has not yet become a burning question Were 
the system of time-reckoning recommended by the Prune 
Meridian Conference carried out in its entirety, the 
minutes indicated on all well-regulated clock-dials 
throughout the world would be the same at a given in¬ 
stant, hut the hours would differ at each 15 J of longitude 
by steps of one, twenty-four standards encircling the globe 
Thus, for example, at 25 minutes past noon of the prime 
(or rather the zero) meridian, clocks 90° E would show 25 
minutes past 6pm (18h 25m ) f those 90° W ( 25 minutes 
past 6am (6h 25m ) , and those at iBo J , 25 minutes past 
midnight The zero meridian adopted by the ITime Meri¬ 
dian Conference is that of Greenwich , and definite time 
standards based on hourly intervals from this startmg- 
line have been used since 1883 on the railways of Nonh 
America That continent is divided into strips 15° in 
width, in each of which a separate time standard pre¬ 
vails, from the Gulf of Mexico to Hudson Bay Atlantic 
time in the eastern provinces of Canada, and in New¬ 
foundland, shows 8 a m at Greenwich noon , Eastern 
time in the Atlantic States of the Union marks 7am at 
the same moment , while Central, Mountain, and Pacific 
time indicate respectively 6, 5, and 4am The meridians 
which set the clocks across America are those of 6o°, 75 J # 
90°, 105°, and 120° W 

The conditions in Europe are more complicated than 
in America Each small closely-peopled country, with its 
national Observatory, naturally tends to adopt throughout 
its particular national time, although even this is still a 
desideratum in some In the difficult subdivisions of 
Imperial Germany especially, the number of independent 
and unrelated standards was a grievous obstacle to the 
interpretation of through railway time-tables 

The British Islands, lying at the extreme west of Europe, 
should logically keep time of the zero meridian, which 
intersects Greenwich Observatory, while the Russian 
Empire (in Europe at least) was by its system of central 
government and State control of railways equally com¬ 
mitted to the time of St Petersburg. But Pulkova 
Observatory lies two hours east of Greenwich plus one 
minute and a quarter, and the alteration required is so 
Bmall that it may be said already to constitute East 
European time^ two hours m advance of Greenwich, or 
the standard time of West Europe The meridian of 
*5 E, Tunning through Norway, Sweden, Germany, 
Austria, and Italy, corresponds to CJpntral^uropean time, 
one hour in advance of that of Greenwich, and if national 

NO. Il82, VOL. 46] 


prejudices and local inertia were overcome, the time of 
Europe would be placed on a very simple footing by its 
adoption The railways of Austria-Hungary have used 
Central European time on this system since October I, 
1H91 More than fifty towns in the monarchy have since 
then regulated their clocks to correspond, Vienna being 
the only conspicuous exception, where local time is used 
for local purposes Servian time-tables have been 
assimilated to those of Central Europe, and Bulgarian to 
Eastern Europe , while Turkey, pulled two ways, yields 
on both sides, following Central European Lime on the 
Salonika railway and Eastern European time on the 
Constantinople line, 

In Sweden railway time has been that of Central 
Europe (15° E) since 1879, and in South Germany the 
change to the same standard took place on April i, 1892, 
a fact of much greater importance, because a feat very 
difficult to accomplish The four standards of Bavaria, 
Wurtcmberg, Baden, and Alsace-Lorraine were previously 
in use concurrently, and Lhe change involved retarding 
Lhc nominal hours of all Lrains from 14 minutes m the 
case of Bavaria to 34 minutes in that of the Reichsland 
Luxemburg came into harmony with the rest of Central 
Europe at the same date, wnh the loss of 36 minutes 

By a decision of the Federal Council in May last, mean 
solar time of the 15 th meridian will become standard time 
for the whole German Empire on April I, 1893, when it 
exclusively will be employed for railway, telegraph, and 
all State purposes Already several places in North 
Germany have adopLed the new time, and it can only be 
a matter of a few years for the simpler uniform system to 
acquire a footing for all the purposes of private life 

The number of European time standards is stated by 
Dr Busschere 1 to have been 24 on January 1, 1891, 
and by the end of 1892 it will only be 13 Of these, three 
are meridional standards, while ten are the times of 
capitals, viz Pans, Madrid, Lisbon, Rome, Berne, 
Bucharest, Athens, Copenhagen, Berlin, and St Peters¬ 
burg, but the last, as already mentioned, practically 
belongs to thus former category It now remains only 
for France, Spain, and Portugal to adopt Western 
European time, for Denmark, Switzerland, and Italy to 
accept Centra] time, and for Greece and Rumania to 
join the other Balkan States in using Central or Eastern 
time, and the change will be complete 

Strangely enough, although foreign writers tacitly 
assume that the British Islands are at one in their time 
standard, there exists in the United Kingdom a diversity 
as illogical as that which formerly reigned in the States 
of Southern Germany While Great Britain and the 
small island groups associated with it keep the time of 
the initial meridian, now extended to Belgium and Holland 
on the east, Ireland is regulated by Dublin time Thus 
it happens that when the post-office clock in Stornoway 
(6 15'W) shows noon, that in Donaghadee (5 0 30' W) 
only marks 1 ih 35m 

As long ago as 1688, Japan adopted for its standard 
time that of the ninth hour interval from Greenwich 
(135° E ), so that the clock* which regulate the movements 
of the Japanese are set nine hours in advance of ours 

India, Australia, and Cape Colony remain independent 
in their time relations, although so simple a readjustment 
as is required might form a graceful concession to the spirit 
of federation without sacrifice of local dignity or utility. 

There is no authentic publication known to us which 
sets forth the time standards actually employed in the 
chief towns of the world, but fallacious information on 
the subject is to he found in many atlases and clock- 
face diagrams Even so eminently practical a work as 
l( Bradshaw's Railway Guide* contains month after 
month a map graduated on the margin to show the 
difference of time between Greenwich and the rest of 

r Bulletin of the Royal Belgian Geographical Society, lBgi, No a, p 196. 
From ihift paper many of lhe ■taLemann given above have been derived 
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England, leaving it to be implied that the local time thus 
shown is that actually employed, and Kelly's famous 
directories are disfigured with similar tables 

It is much to be regretted that the system of number¬ 
ing the hours of the dsy from o to 24 nas failed to hold 
the popular fancy Despite the big clock-face on Green¬ 
wich Observatory, people slill know their hours by the 
old ambiguous titles* Usually there is no room for mis¬ 
understanding, but mistakes are sometimes possible A 
foreign potentate visiting this country recently was much 
pled during his short stay, breakfasts, luncheons, and 
dinners being given in his honour, when a certain judge 
issued a card of invitation to a “ Reception at ro o’clock, 1 ' 
which some of the guests interpreted as a m , ard others 
as p m Missing a foreign Pnnce through such ambiguity 
is a trifle compared with missing a train or miscalculat¬ 
ing the length of a journey, and yet wc know of no 
English time-table (we have heard of American) in 
which the simple plan of naming the afternoon hours 
from 12 to 23 is adopted The method is occasionally 
used in the record of scientific observations, ^nd always 
with advantage 

The present time-standards on the railways of Europe 
may be summarized as follows — 

(l) Time of the initial meridian (Western Europe) 
o° (120) —Great Britain Belgium, the Netherlands 

fi) Time of the first hour interval (Central Europe), 
15° E (130) Sweden, Luxemburg, Germany (Prussia 
excepted temporarily), Austria-Hungary, Servia, Bulgaria, 
Western Turkey 

(3) Time of the second hour interval (Eastern Europe), 
30° E (14.0) Eastern Turkey, Russia (practically) 

Countries conforming to national standards or to no 
■ystem, with the hour adopted in their capitals at Green¬ 
wich noon Ireland (11 35), France (12 9), Spam (11 46), 
Portugal (1123), Switzerland (1230), Italy (12 50), 
Rumania (13 44), Greece (13 35) 

Hugh Robert Mill 


NOTES 

Mr H T Stainton, F,R S , ihe well-known entomologist, 
has been appointed one of the Curators of the Hope Professor¬ 
ship at Oxford, 10 fill the vacancy caused by the death of Prof 
Moseley 

Signor Giuseppe Fiorelli is retiring from the general direc¬ 
tion of the antiquities of Italy, and his friends and admirers 
hive resolved to mark the occasion by giving expression to 
their high appreciation of his work as an archaeologist A 
committee has been appointed by the Accademia dei Lincei to 
make the nece&aary preparations It is proposed that a medal 
■hall be struck in his honour, and that any sum which may re¬ 
main after this has been done shall be set apart for the en¬ 
couragement of archeological studies in accordance with Signor 
FiorellJ’s suggestions 

The second International Congress of Physiology is to be 
held at Li<*ge on August 26 to 31 

On Tuesday a conference was held at Lord Brassey’s house 
for ihe consideration of Ihe best means of establishing a labora¬ 
tory of marine biology In Jamaica in commemoration of the 
fourth centenary of the discovery or America Lord Rouse 
moved the firat resolution, “ That an observatory of marine 
biology in tropical seas is necessary for the development of 
science 11 Prof, Ray Lankesler seconded the resolution, and in 
doing so said that nothing could do more to advance our 
knowledge of biology at the present moment than the work of 
such a laboratory -as that which it was proposed to establish 
They wdted a place where the naturalist could work, and 
above il they wanted an organization, with a permanent 
ofectal In charge who would gradually accumulate knowledge of 
the animals and plants which were to be found In the surround 
jog waters. They wanted in such a laboratory the means of 
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dredging He hoped they would have a steam vessel, and that 
the vessel would be large, and the actual building of the labora¬ 
tory small lie trusted that there would be an adequate 
private subscription to enable them to build the laboratory, but 
the carrying on of the work would require an annual income, 
which he hoped the home Government and the Island Govern¬ 
ment would be prepared to find The resolution wai earned 
unanimously Mr Vilheni SLuart moved, and Mr Wellesley 
Hourkc (M LC , Jamaica) seconded, “That no tropical sea 
promises so rich a harvest of biological specimens as the great 
gulf of the West Indies , that Jamaica is the most central and 
most suitable station for such an observatory, and that it* 
establishment would be a suitable memorial of the fourth 
centenary of the discovery of the Western Hemisphere Jr This 
also was unanimously agreed to 

Thk Crystal Palace on Saturday last was specially visited 
by Lord Kelvin to view the National Electrical Exhibition 
at present being held in Us buildings This Exhibition, as 
everyone who has seen it must be aware, is a thoroughly repre¬ 
sentative one, and besides illustrating the present condition of 
ihe application of electricity for practical purposes, carries one 
back especially in the Post Office exhibit, to the time of its 
infancy the historical collection is of considerable importance,, 
and has been well selected Instruments are there shown, 
which have five needles on their dials, the presence of which 
was once necessary to carry on a conversation, the number of 
word* spoken per minute amounting only to single figures Very 
interesting old specimens of cables are also shown, together with 
the part of a telegraph post connected with the pathetic case of 
a poor woodpecker which, in the endeavour to find the imect 
ihaL was producing (so he LhoughL) the humming noise in the 
post, had pecked a large hole in It In the demonstration 
room of Messrs Siemens Brothers, some truly wonderful sights 
were displayed The flame produced by exciting an induction- 
coil by means of an alternating current was produced on a very 
large scale, and ai it issued from the secondary poles, was made 
to pass through pieces of wood, lumps of salt and slate, the 
moil striking case being its passage through a large piece of 
plate glaas, for which a very strong current was required. 
Among the many other exhibits, we may mention the demon¬ 
strations in cooking by electricity The bottom of the kettle or 
saucepan is coated with a specially prepared enamel, into which 
a fine wire resistance is embedded , by this meaiHS as the wire 
becomes heated, Lhe temperature of the kettle, and therefore 
of the water in it, is raised We may note that the Exhibition 
closes on Saturday, July 2 , so that those who have not already 
visited it should do so without delay 

A Keuier's telegram from Vizagapatam, Madras, announce* 
the deslh of Mr Narasinga Row, Lhe well-known native 
astronomer He died on Saturday last. 

The death of Hermann Bunneister, the well known German 
zoologist, at Buenos Aires, is announced He died on May I 
in his eighty-sixth year In his early days he was a Professor of 
Zoology at Halle During the revolutionary period of 1848 and 
the following years he associated himself prominently with the 
Liberals, the result being Lhat in 1S50 he had to quit Germany 
He travelled for some Lime in Brazil, and then returned to his 
native country He went back to South America in 1856, and 
not only visited most parts of the Argentine Republic, but 
crossed the Andes by a way which had never before been taken 
by a European After another brief visit to Germany, he finally 
settled In Buenos Aires in 1B61, where he formed the well- 
known National Museum of Natural Science Only an accident 
made It necessary for him to resign his position as Director, and 
the community, by which his service! were highly appreciated, 
took care that he was properly pensioned He was buried at the 
coat of the Slate, and the President was present at the funeral. 
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DURING the latter part of last week an area of high pressure 
lay over the Bay of Biscay and the west of France, and an area 
of low pressure over Scandinavia and the North Sea, causing 
moderate north weiterly and westerly winds over these islands 
The temperature had continued low, the maxima only exceed 
mg 6o° at a few places, chiefly in the southern parts of the 
kingdom, while the nights were very cold for the time of ihe 
year, with ground frosts over the inland parts of England 
Thunderstorms occurred in many parti, with heavy showers of 
rain, and hail in the south-east of Fngland At ihe beginning 
of the present week the low barometer extended gradually over 
the kingdom, and shallow depressions were travelling from 
west to east With Lhis distribution of barometric pressure, the 
winds were from north and east over Scotland, and chiefly from 
between north west and south west Over England and the Chan¬ 
nel , subsequently the barometer readings beLame more uniform, 
and the winds light and variable The weather continued very 
unsettled, although there was some increase of temperature 
The report issued by the Meteorological Council for the week 
ended the 18th instant shows lhat the mean temperature was 
below the average for the week in all districts, the deficit 
ranging from 3“ in the Channel Islands to 8 J in the Midland 
and Eastern Counties of England Rainfall was only slightly 
above the mean in the east of Scotland 

The Washington Weather Bureau has just distributed two 
important meteorological papers prepared by General A W 
Greely, Chief Signal Officer (i) A series of thirty seven charts 
showing the absolute maximum and minimum temperatures in the 
United States for decade^ and for all years combined, com¬ 
piled from observations taken from 1872 to June 1891 The 
values, together with the date of occurrence, are prinLed over 
the names of the stations on ordinary maps, and show very 
clearly for each locality the limits within which the temperature 
may be expected to range (2) Diurnal fluctuations of atmo 
aphenc pressure at twenty-nine selected stations in the United 
Statu The tables give the corrections necessary to reduce Lhe 
mean pressure at any hour of the day to the true daily mean 
The values have been obtained by freehand curves from all the 
available observations from January 1877 to June 18&8 It is 
found that the fluctuations of the secondary maxima and minima 
diminish from south to north, especially during the summer 
months The daily variation in pressure decreases with increas¬ 
ing latitude, especially in the winter months ; in summer the 
Same conditions exist, except that the daily range increases 
inland from the coast The principal maximum occurs over the 
Whole of the United Slates in January, about 9h 45m a m 
(local time), except along the New England coast, where it is 
earlier , ai the year advances the hour gradually shifts towards 
the earlier morning until June, after which a reversal gradually 
occurs The delay 111 the hour of the principal minimum is 
more marked it gradually becomes later wiLh increasing 
longitude , the most decided lagging in Lhe summer minimum 
11 in the neighbourhood of the Great Lakes 

Prof, R Robert gives, in the Chemikcr Zatung (1892, 
16, No, 39), an account of Williams's frog heart apparatus 
The apparatus, os modified by Maki, Perles, and Robert, con¬ 
sists of an arrangement of glass vessels and india-rubber tubes, 
whereby a heart taken from 1 newly-kjlled frog can be made to 
maintain an artificial circulation of blood, fresh or injected with 
^ny poison the effect of which It is sought to determine The 
tubes and vessels are mounted on a stand about 1 foot high 
The heart Js suspended by a cannula leading into a three-way 
tube communicating with two vertical glass cylinders fitted with 
glue valves. Through one of these Lhe heart is supplied with 
blood, either freeh from a rabbit, calf, or dog,*nd diluted with 
0 75 per cent, salt solution, or poisoned The other vertical 
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cylinder leads back from Lhe heart to the vessel from which the 
fresh blood ia supplied lo start the action, fresh blood is 
allowed to enter the heart, which h ihei eby excited Lo a contrac¬ 
tion, and pumps it back into the reservoir T he height through 
which it is raised, and the quantity that is raised in a given 
time, gives the work done, ind the number of pulsations, and 
the volume raised in a given time determines the pulse volume. 
The force exerted is measured by admail mercurial manometer* 
which may be rendered self registering To study the action of 
poisons on the power and vitality of the heart it is only necessary 
to admit the poisoned blood from the second reservoir When 
the pulsation hoi ceased or diminished, fresh blood may be re¬ 
admitted, which in many cases restores the pulsation We have 
received a letter on this subject from Count f Berg, of Livonia, 
who says Prof Kobert is of opinion thit the apparatus, if it 
were more generally known, would he of great service Tor lhe 
advancement of science, and would render unnecessary many 
an otherwise indispensable experiment in vivisection 

Wf ha?e received a new planisphere, which 19 being sold by 
the Register Bublishmg Company, Ann Arbor, Mich The 
rotary disk, on which the constellations are clearly marked, is 
made of good stiff" cardboard, and ihe days of Lhe year round 
the edge are neatly printed in white figures on a blue back¬ 
ground The planisphere is arranged for latitudes 38 to 48 s ’, 
and shows on Us disk all the principal slnr* in each constellation, 
with their lettering, and in some cases their names , thus, 
a Uootis = Arcturus, a Lyra: — Vega, &c By simply turning 
the disk lound until the day of the month comes opposite the 
time of day, the stars above the horizon at that time can at once 
be seen On the hack is a Lable for finding the limes of visibility 
and positions of the planets, while there is also a key to enable 
one to determine the name of a planet which cannot be re¬ 
cognized When once used, the handiness of such a planisphere 
as this will soon make itself apparent, and not only will it be 
adopted by possessors of telescopes, but it should be in the hand* 
of all Lhose who.wish to be able lo find and correctly name the 
various constellations 

iNijuiRlhS have recently been made by the British Consuls in 
Japan as to the various native industries that have sprung up for 
the production of article! which have hitherto been imported 
into that country from abroad A summary of the information 
thus obtained has been prepared by Mr Gubbins, Secretary of 
Legation at Tokto, and has been printed in the Foreign Office 
Miscellaneous Senes Mr Gubbins says that in lhe ca^e of 
Borne of the industries introduced into Japan, Lhe country is now 
self-supporting, foreign competition being no longer possible , 
in others so much has been accomplished as to render it certain 
lhat the time is not far off when importation will altogether 
cease The future of other industries again—such as that of 
cotton-spinning—though not 10 assured, is still hopeful, while 
even In those branches in which the least results have been ob¬ 
tained ghe possesses a constant advantage in Lhe great cheapness 
of labour Mr Gubbins thinks lhat this progress hoi not been- 
inade at the sacrifice of any of the various artistic industries 
which are more peculiarly her own. While admitting that there 
is truth iq the criticism that would disparage her progress for the 
reason that it is imitative and not constructive, he holds that the 
fact that Japan, an Oriental country, has been able (0 dissociate^ 
herself from her sister countries of the East and to profit hy 
Western inventions to the extent that U in evidence augurs well 
for the years Lo come 

IN the new number of the Records of the Australian Afitseum 
(vol 11 , No 1), Prof Alfred Newton, F R S , has a note whiqh 
may be of interest to ornithologists in Australia Having lately 
occasion to investigate the range of the underling (Calidns 
artnarm), he came acrou a memorandum made in the yea 
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i860 of h 13 having then seen, in the Derby Museum at Liver¬ 
pool, two specimens of the larger race of this species, one in 
winter dress and the other in incipient spring plumage, both 
being marked an females, and as having been obtained at Sandy 
Cove in New South Wales, April 20, 1844, by the late John 
Macgilhvray This wandering species does not seem to have 
been hitherto recorded from Australia Prof Newton finds 
little verification of Temaimck's assertion in 1840 (“Man 
d’Ornuhologie," iv p 349), often repeated in one form or another, 
that the sanderling occur* in the Sunda Islands and New 
Guinea , or even of a statement made by a recent writer in 
general terms, Lhat it is a winter visitor to the islands of the 
Malay Archipelago (“Geographical Distribution of the 
Charadmdre, &c p, 43 j) Java seems to be the only one of 
these islands in which lls presence has been determined, and 
though it was included with a mark of doubt in the lists of the 
birds of tlorneo by Prof W Bladus (1882) and Dr Vorderman 
1886) respectively, it has been omitted, and apparently with 
reason, from that of Mr Evenlt (1889) It is well known to 
poos along the whole of the west const of America, and it has 
been obtained in the Galapagos and the Sandwich Islands, but 
Prof Newton knows of no instance of its having been observed 
in any Polynesian group or within the tropics to the eastward of 
Java 

In the same number of the Retoids of the Aushalian 
Museum is a valuable paper (with plate), by Mr Charles 
Chilton, on a Tuhicolous Ainphipod from Port Jackson 
Among some Australian Crustacea sent to Mr Chilton as ex¬ 
changes by the trustees of the Australian Museum was a tube¬ 
dwelling Amphipod collected in Port Jackson There was a 
plentiful supply both of specimens and of the tubes formed by 
them, and after a full examination and comparison of them with 
Mr Stebbmg’a description and figures, Mr Chilton has no 
doubl lhat they belong to Cerapus Jlxndersi^ Stebbing, a specie* 
described from a single female specimen taken in Fhnder’s 
Passage during Lhe voyage of the Challenge) Mr Stebbing 
says nothing of the tube in his description, and Mr Chilton 
presumes, therefore, that he has not seen it Mr Chilton is 
able to supplement Mr Stebbing’s description in this respect, 
and to describe the male of the species, and to give the points 
in which it differs from tho female, and also some interesting 
facts on Lhe changes in form that occur during the growth of 
the male 

SnMt lime ago the Ceylon Observer gave an account of the 
killing of a wild boar by a cheetah near Galle In its issue of 
May 25 it prints a letter from Mr Clive Meares, who says that 
the fortune of war has now gone the other way, a cheetah 
having been killed by a wild boar The coolies of Gmmedommie 
estate, Udagama, on going to work on the morning of May 23, 
discovered in a lea field near the jungle signs of a severe 
struggle having taken place between a cheetah and a wild boar 
—judging by the marks. On further search the dead body of a 
cheeLah was discovered in the lea, death having evidently been 
caused by the severe handling it had received from Lhe boar 
The brain being very much congested with blood and several 
teeth marks deeply buried in Lhe neck, there could be no doubt 
as to the cause of death On the animal being skinned Lhe 
wounds were found to be very deep She weighed 42 pounds, and 
she was 71 inches long from nose to tip of tail, and 24 inches in 
height at the shoulders 

Mr A Rea, the Superintendent of the Archaeological 
Survey, Madras, has reported an important discovery he has 
made of another casket, some relics, and inscriptions In the 
Buddhist stupa at Bhatuprolu in the Kistna District. In 
Sewell's List of Antiquities , vol 1 p 7, mention 11 made of a 
casket found in the dome of the stupa some years ago. It 
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struck Mr. Rea that as the chief deposit was usually placed near 
the centre of the foundations, it was probable that another 
casket might be found Copies of his report, with inscriptions, 
have been ordered to be sent to Dr. Hultzsch, the Government 
Epigruphist ; to archeological experts m India, and to various 
learned Societies 

Mining seems likely to be splendidly represented at the 
Chicago Exhibition It is announced that 11 all of the precious 
minerals, all of the economic minerals, all of the precious atones, 
all of the coals, all of the building stones and marbles, all of 
the clays and Bands, all of Lhe salts and pigments, as well as the 
machinery, implements, and appliances employed in their con¬ 
version to the uses of man, will be fully represented ’ J Especial 
attention will be devoted to the iron industry The Exhibition 
will provide ample data as to the location and extent of the 
greater iron deposits, the anal)sea of the ores, with all the 
machinery and devices employed in mining, hoisting, conveying, 
storing, Arc 

ProK Daniei, G. Brinton contributes to the new number of 
the Proceedings of the American Philosophical Society, vol 
xxx , No 137, valuable papers on the Chintanlec language 
of Mexico, the Mazatec language of Mexico and Us affinities, 
and South American native languages Of the latter languages 
he says lhat they are the least known of any in the world 

A VOCADULARY of the Eskimo language has been compiled by 
M Ryberg, a Danish official in Greenland. It represents work 
earned on dunng fifteen years. 

The publication of the quarterly journal for cryptogamic 
science, Grevillea , will still be continued under the proprietor¬ 
ship of Mr E A. L Batters, and the editorship of Mr George 
Massee 

Mr E D Marquand has published a list of the flowering 
plants and vascular cryptogams of Guernsey It includes the 
remarkable number of 636 flowering plants, 18 ferns, and 9 fern 
allies Of these about 130 are not recorded foT Guernsey in Prof 
Babington J s '* Primitive Flora; Sam ice a; ” 

The latest researches of the Finnish expedition to the Kola 
Peninsula will modify Lhe position of the line which now repre¬ 
sents on our maps the northern limits of tree-vegetation in that 
part of Northern Europe The northern limit of coniferous forests 
follows a sinuous line which crosses the peninsula from the 
north west to the south-east But it now appears that birch 
penetrates much farther north than the coniferous trees, and 
that birch forests or groves may be considered as constituting 
a separate outer zone which fringes the former The northern 
limits of birch groves ftre represented by a very broken line, 
as they penetrate most of the valleys, almost down to the sea¬ 
shore , so Lhat the tundras not only occupy but a narrow Bpac 
along the sea-coast, but they are also broken by the extensions 
of birch forests down the valleys As to the tundras which have 
been shown of late in the interior of the peninsula, and have 
been marked on Drude’s map in Berghaus’s atlas, the Finnish 
explorers remark that the treeless spaces on the Ponoi are not 
tundras but extensive marshes, the vegetation or which belongs 
to the forest region The Arctic or tundrq vegetation is thus 
limited to a narrow and irregular zone along the coast, and to a 
few elevated points in the interior of the peninsula, like the 
Khibin tundras, or the Luyavrnrt (if20 metres high) The 
conifer forest!, whose northern limit offers much fewer 
sinuosities than the northern limit of birch-grow the, consist of 
fir and Scotch fir, lometims the former and sometimes the 
latter extending up tq- the northern border of the coniferous 
zone 
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The Bntith Consul tn Hainan, in his last report, says that 
during the past year he has made two journeys in that island, 
one to certain prominenL hills near Hoihow, known as the 
“ Hummocks," which lie fifteen miles to the west, on the road 
to Ch'eng-mai, the other a gunboat cruise to Hansui Bay 1 he 
people at both these places, and presumably alt along the north¬ 
west coast, though believing themselves Chinese, speak a 
language which is not only not Chinese, but has a large per 
centage of the words exactly similar to Siamese, Shan, Laos, or 
Muong The type of the people, loo, is decidedly Shan, with¬ 
out the typical Chinese almond eye At one time (1000 years 
ago) the Ai lau or Nan-chau Empire of the 1 hai race extended 
from Yun-nan to the sea, and the modern Muongs of Ionium, 
like the Shans of the Kwangsi province, the ancestors of both of 
which tribes belonged Lo that empire, probably sentcolonus 
over to Hainan , or the Chinese generals may have sent 
prisoners of war over It is certain that Mime at least of the 
unlettered, but by no means uncivilized, tribes in the centnl 
parts of Hainan speak a type of language which is totally 
different from that spoken by the Shan speaking Lribes of 
the north west coast Vet the Chinese indiscriminately call 
all the non-Chinese Hainan dialects the Li language The 
subject, Mr Barker says, is one of great interest, well woith 
the attention of travellers It way his mlention Lo pursue the 
inquiry when making a commercial tour of inspection round the 
island, but his transfer to another post compels him Lo abandon 
his scheme 

The additions to Lhe Zoological Society's Gardens during the 
past week include a Brown Capuchin ( Cehus fatuelhts) trom 
Guiana, presented by Mr Edward Solomon , Lwo Black Swam 
(Cyg'nus ati at us) from Australia, presented by Lady William 
Osborne Elphinstone , a Greater Spotted Woodpecker (Demlro 
copus ma/or), two Common Cormorants {Phalacroionxx (arfio), 
British, presented by Sir H B Lumsden, K C S I , n 
Greater Sulphur-created Cockatoo (Cacatua qalerita) from 
Australia, presented by Mr F R Brown , two Common Rheas 
(Rhea americana) from the Argentine Republic, deposited , an 
1 rxleben's Monkey (CLaopilhecus trxlcbi.ni S ) from West Africa, 
a Victoria Crowned Pigeon ( Gout a vieiome 9 ) from the Inland 
of Jobie, two Wonga-Wonga Pigeons (Lcucosarcia fuata) from 
New South Wales, a Rosy-billed Duck (Alttopiana peposata V ) 
from South America, twenty Common Teal (Quenjuctiuln 
crecca), European, purchased, a Ihar (Capra /cmlaica), two 
Hurrhel Wild Sheep (Ch’is hurrhtl 6 9 )> an Axis Deer (Cervus 
axis <$), four lemminck's Tragopans \Ccnornts tcmmwcki), a 
Himalayan Monaul (/ophophorus impeyanus), bred in the 

Gardens 


OUR ASTRONOMICAL COLUMN 

Colours on the Surface of Mars —During the last op 
poaiLion of Mara a scries of observations was made by Prof 
Pickering with the object of determining the general colour 
or this planet's disk, and that of the various marking* 
distributed over its surface In a preliminary account 
of thu work which he has contributed to the June num 
ber of Astronomy and Astro-Physics , we are made acquainted 
with some of Lhe observed facta, which will be read with keen 
inLerat, as we are nearing a time when like observations can be 
repeated. The Instruments used were the 12 inch and 15-inch 
at Cambridge, and the 13-mch at Arequipa, Peru, With the 
two former sixty pun tings were made, together with sixty-six 
uncoloured drawings, and wilh the latter tome of the more 
rj-cent observations were undertaken. The general light from 
, planet, although usually termed ruddy, vqps found to lie 
about midway between that of a candle and •electric light of 
brilliancy, being somewhat bluer than the former and 
Tedder thin the latter 

Great difficulty seems to have been fmnd in matching 
Mon 1 colour m the day and night time, lhe presence or 
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absence of the bluish while light reflected from the atmo 
sphere bringing about a great difference in the colour of the pig¬ 
ments used Tile colour finally sealed upon may be represented 
by ccpial parts of dragon's blood and sienna The ruddiness, as 
the limb was approached, gave way to a distincL yellow tint, 
due perhaps to atmospheric absorption, an effect, os Prof 
Pickering remarks, whiLh is Quite at variance with the action of 
our own atmosphere In addition to these colours grays and 
greens have been noticed, indeed at times the greens have been 
more intense than the red Phi* grey objects wen. found, 
when the Beemg was very good, to luve a slightly yellowish 
tinge about them, but when viewed by daylight a browner tint 
more accurately represented their colour 

Numerous observations were mule also with the intention of 
determining the colour of those parts more dirkly tuned, and 
the colour of the canaN , Imt Prof Pickering only mentions that 
there were indications of slight colour alterations, reserving his 
opinion on these points in order not to bias those of other ob¬ 
servers, who will be able in the coming opposition to examine 
thiis planet's surface from this point of view 

During the months of July and \ugust the planet excepting 
for its low altitude, will be most favourably situated for obser¬ 
vation, lhe opposition occurring on August 4, when its 
distance from lhe earLh will be about 35,000,000 miles 

Onsi'R\ AIIUNS 01 LH v Moon— The Monthly Notices 
(vol I11 , No 7) contains, besides the observations of the nghl 
ascensions and north polar distances of the moon m ule during 
the year 1891 at the Kadclille Observatory, Oxford, 1 com 
pinson of these results, with the tabular places taken from 
Ilansen s lunar tables the two suppositions on which thesr 
results are compared are, as Mr Stone si>s (l) Lh it the mean 
tunes found in the usi al way from the sidereal times at mean 
noon given in the Nautuat Umanat t were not altered in scale, 
or afTected with any different systematic errors of determination, 
hy the adoption in 1804 of a (Iiffuent ratio of the Juliin year 
of 365J “mean solar days ’ to the mean tropic il year (2) 
that the “mean times" which atem itcly correspond to a given 
“ sidereal time of a meridian " were neccss inly changed in 1864 
by the use of a different ratio of the “Julian year,’ in 1 there¬ 
fore of the 11 mean solar day ’’ Lo Lhe mean tropical year, to fit 
the tabular right ascensions of the clock stars at the meridian 
transits ft is from thise tabular right ascensions of the clock 
stars Lhat the observed right ascensions are deduced by the aid 
of clocks , ami the right ascensions thus found are finally 
rendered definite by the direct reference to tliL positions of Lhe 
sun deduced from Lhe north polar distances and obliquities of 
the ecliptic 

During the period included in the years IS47 to 1863 the 
mean annual erroi in longitude of Hansenk tables anuunlel 
to — 1 ’ 83, no regular law of increase being indicated 
Taking the case of those observations made up to the end of 
last year, the mean annual erroi, as shown 111 the third table, ha« 
steadily increased from the year 1863 at an average rale of 
o" 73 per annum, the error now amounting to as much a* 19" 30 
If the corrected argument be used for taking out Lhe mean 
annual error of Hansen's tables during the same period, this 
value becomes - 1" 49, which differs from - I ' S5 (the value 
/or the precedmg pcriud) by n quantity which in such a i_ase Is 
very small 

\ Planet beyond Neptune > —For some tine it has been 
thought that in all probability our sun is accompanied by one 
or two other planets which he outside the orbit of Neptune 
The idea gained a considerable footing m many minds after 
Prof Forbes's paper, which he read m iSSo before the Royal 
Society of Edinburgh, his prediction being based on cometary 
aphelia positions In order to investigate this quediou more 
fully, Mr Isaac Roberts, having obtained the necessary approxi 
mate positions of these hypothetical bodies, undertook to make 
a search for them, employing the method of long exposure 
photography The result of this search he communicates to the 
May number of the Afonlhly Notices 

dhe probable position indicated by Frof Forbes lay be¬ 
tween RA’siih 24m and I2h 12m , with declinations o' to- 
6° o' north, and over this region Mr Roberts took two sets of 
eighteen plates, each plate covering more than four square 
degrees, the exposure being of 90 minutes’ duration A close 
examination of the plates showed that, in Mr Roberts's words, 
“no planet of greater brightness than a star of the fifteenth 
magnitude exists on the sky area herein indicated " 
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GEOGRAPHICAL .NOTES 

The Royal Geographical Society's soirfe took place on the 
17th lost at the South Kensington Museum, when the guests 
were received by the President and Council The attendance 
was very great The attractions of the evening included selec¬ 
tions by the ColdsLream Guards band, solo and part singing in 
the lecture theatre, and an exhibition by the dioptric lantern 
of maps and views, with explanation by Mr H J Mackinder 

Some interesting particulars as to the present state of the 
Marshall Islands are published in the Deutschci Kolomalblatt 
The population is estimated at 15,000 altongioes, and about too 
whites Cocoa-nuts and copra are the staple exports , pandanus, 
breadfruit, and arrowroot being cultivated 011 a small scale 
The natural grass is not suitable for pasture, but wuh the intro 
duclion of foreign grass seed, catile and sheep breeding may 
become profitable Taking into consideration the character of 
the soil and the density of population, the future of the German 
protectorate in the Marshall Islands is acknowledged not to be 
very bright, although the authorities hope that it may become 
of enhanced importance for trade with Germany 

The National Geographic Magazine has just published an 
account by Dr Charles Willard Hayes of the exncdiLicri through 
the Yukon district in 1891, conducted by Mr Sqjiwaika on be¬ 
half of a syndicate of American newspapers Kntering by the 
Yaku inlet, the expedition made its way by canoe, as soon as 
the ice disappeared, up the Yaku River , thence it crossed the 
wntershed, and continued on Lake Ahklen and the Teslin 
River to Lewes River, a tributary of the Yukon A traverse sur 
vey was made all the way, and Lhe route laid down in a service¬ 
able manner, though nf course wuhoul the precision of an actual 
survey This district has been several tunes visited by prospec¬ 
tors, and parts of it mapped by previous explorers , but the ex 
pedition opened up, probably for the first time, the unknown 
region extending from lhe Yukon to the St Elias Mountains, 
Acrobs this blank, usually filled in hypothetically on maps, 
the expedition surveyed a line of 330 miles, from Selkirk, on 
the Yukon, to the junction of the Chitlennh and Nizzcnah 
rivers The report gives a clear summary of the topography, 
drainage, orographic system, and geology of the region traversed 
Phincf Hknrv of Orleans has returned to France after 
a difficult journey from the Upper Mekong, through the Shan 
Slates and Siam, where he reached the coast at t Bangkok 

CArTAlN W G Stairs, whose auiet heroism in Stanley’s 
Emin Relief Expedition was brought prominently before the 
world two years ago, has fallen a victim to African travel 
He was born at Halifax, Nova Scotia, in 1863, and educated 
at Merchiaton Caaile School, in Fdinbmgh, subsequently study¬ 
ing at the Royal Military College, Kingston, Ontario After 
his training in Canada he spent some time in New Zealand as a 
civil engineer , but obtaining a commission in Hie Royal 
Engineers, he came to Chatham, and completed his military 
training When the Emin Relief Expedition was fitting out 
in 1H87, he volunteered to accompany it , and from the first 
be impressed Mr Stanley os a man of exceptional qualities 
—an opinion strengthened by the strict obedience and abso¬ 
lute loyalty which distinguished hun throughout the trying 
years that followed As the only member of the advance 
party (Dr Parke excepted) who had much interest in scientific 
matters, Captain Stairs would undoubtedly have made large 
additions to knowledge had it not been for Lhe imperative 
exclusiveness of his work os an officer He was selected for the 
'best niece of geographical exploration attempted during the ex¬ 
pedition—the ascent of Mount Uuwenzon Last year Lieutenant 
Main was promoted to a captaincy, but the fatal attraction 
-of Africa led to his resignation in order to accept command 
of the Katanga Company's expedition This Company was 
formed in Belgium to administer and exploit the south eastern 
corner of the Congo Free State, in what is known as Msidi’a 
country Stain left Zanzibar last summer, crossed to Lake 
Tanganyika by lhe familiar trade route v\A Tabora, and reached 
Mpala on October 31, after a remarkably rapid and easy 
journey Thence he traversed Msidi’i country in the rainy 
season, where he suffered much from fever, but succeeded in 
reaching the Ruo on May 13, and arrived at Vicenti, near the 
mouth oT the Zambesi, on June 3 But at Chinde, juit as the 
expedition had overcome all the difficulties of the way, and 
only wAited for a paasige to Zanzibar, Captain Stairs died. This 
-nd event has removed from the list of African traveller* one of 
4 be bravest, most prudent and modest of young exploren 
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THE MICROSCOPE’S CONTRIBUTIONS TO 
THE EARTH'S PHYSICAL HISTORY 1 

EN will have forgotten much when Lhe second half of this 
nineteenth century is no longer remembered. Whatever 
may have been itj faults, it has no rival in the past history of the 
world as an epoch of scientific progress. This progress has been 
largely due to Lhe felicitous co operation of lhe mind of the stu¬ 
dent with the skill of the craftsman in the more perfect construc¬ 
tion of instruments of research By them darkness has been made 
visible , the opaque, translucent, the unseen, conspicuous , the 
inert, sensitive , silence, vocal A thousand methods of experi¬ 
ment, tests of the most delicate nature, have been devised, so that 
vague conjecture has been replaced by exact knowledge, and 
hypothesis by demonstration. In such an epoch it may seem a 
little fanciful to select any one term of years as exception¬ 
ally fruitful, but it is remarkable that in the first decade 
of this half century, science was enriched by three contribu¬ 
tions, each of which has led to consequences of far-reaching 
import. In 1858 Charles Darwin and Alfred Russel Wallace 
announced simultaneously the conclusions as Lo the origin 
of species at which they had independently arrived, and the 
well known hook by the former author appeared in the follow¬ 
ing year 1 hey thus formulated the results of protracted 
investigations and patient experiments with the simpler appli¬ 
ances of earlier day>> They subjected, more strictly than ever 
before, the facts of nature lo an inductive trealmenr, and thus 
lent a new impulse to biological science Their hypothesis 
gave a definite aun to the researches of students, and kindled 
an unquenchable flame of intellectual activity In 1S60, Bunsen 
and KirchofT announced lhe results of applying the spectroscope 
to problems in chemical analysis. By means of this instrument 
not only have investigations niLatned a precision hitherto im¬ 
possible, but also the Btudent, no longer criblied, cabined, and 
confined, to the limits of Lhe earth, can question lhe stars In 
their courses, and bid nebula? and comets reveal the secrets of 
their history l astly—ihough the problem be in a humbler 
sphere, dealing with neither the immensities of stellar physics 
nor the mystery of life—Henry Clifton Sorby, in 1S56, described 
the results of microscopic investigations into the biriiclurei of 
minerals and rocks Strictly speaking, indeed, the method was 
not wholly novel So long since as 1827, William Nicol, of 
Edinburgh, had contrived to make sections of fossil wood 
sufficiently thin for examination under the microscope , but the 
device, so far as I know, had not been generally applied, or Us 
wide possibilities apprehended 

You have heard in this place on former occasions of the 
triumphs of the spectroscope in extra terrestrial space , of the 
revelations of the microscope in regard lo the least and loweat 
forms of life , I have ventured to ask your attention to day lo 
the work of that instrument in a humbler and more limited held 
—the constitution and history of the earth’s crust My task 19 
beset with difficulties Did I address myself Lo experts, these 
would be but a small portion of my audience , if 1 speak to the 
majority, it will be hard lo make intelligible a subject bristling 
with technicalities Moreover, os this building it> bo ill suited 
for the usual methods of illustration, I have decided to dispense 
with diagrams or lantern slides, and will try to tell, in the 
plainest language ai my command, the concisions as to lhe 
genesis of roLks find the earlier history of the earth to which the 
researches of the last few years seem to be tending 

I have excluded from my siory investigations which bear upon 
the biology of the past, though the work of Lhe microscope in 
this field has not been less fruitful or interesting, because these 
are more widely known Moreover, they have not specially 
engaged my attention, and Lhere is, 1 believe, an expectation 
amounting to an unwritten law, that whoever has lhe honour lo 
occupy my present position should lie so far egoLisucal as to talk 
nf the particular plot, however small it may be, on which he has 
laboured in the garden uf science So I will crave the 
indulgence of the few experts present, and the patience of 
the majority of my audience, while I try to tell the story of 
microscopical research into the history of the earth's crust 

Twenty years ago, I believe, not half that number of geo¬ 
logists In lhe British Isles made any real use of the microscope 
Now they may ts counted by scores, not only in the United 
Kingdom, but also in every civilized land Obviously in a 
science bo new, in a research which 11 extending bo rapidly^ 

1 The Redq Lecture for itia, 'delivered before ihe University of Cam¬ 
bridge, by T C Bouncy, Sc D , F R 8 
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much diversity of opinion must emit on some theoretical ques 
tlom Into the details of controversies it la not my purpose to 
-enter, but I shall content m>self with indicating the con¬ 
clusions to which I have been led in the time which the many 
inevitable duties of life permuted me to devote to this branch of 
geology 

Before doing this it may be well to indicate very briefly the 
mode in which the microscope is applied to the examination of 
rocks Commonly it ia as follows slices, cut by the lapidary’s 
wheel from minerals or rockare ground down smoothly Dll they 
are about one one thousandth part of an inch thick, and are then 
mounted on glass By this means most minerals, including the 
great majority of the ordinary constituents of rocks, become 
translucent, if not transparent They are then examined under 
a specially constructed microscope, fitted with Nicol’s prisms and 
other contrivances for optical tests Occasionally also certain 
chemical tests can be applied To what extent an object is 
magnified depends on lhe nature of the investigation A very 
minute crystal can sometimes be studied, under favourable 
circumstances, when enlarged to at least 800 diameters , but in 
ordinary cases, where the chief constituents of a rock and thur 
mutual relations are the object of research, a magnification of 
from 50 to 100 diameters is commonly the mast advantageous 
Sands, clays, and incoherent materials can be readily studied 
by mounting them temporarily or permanently on glass , some¬ 
times, also, good work can be done, and time saved, by crush¬ 
ing up fragments of minerals and] of rocks, and by treating the 
powder thus obtained in the same way Investigations, which 
promise to throw light on the problem of the development of 
minerals, have been recenlly made by examining the insoluble 
residues of those rocks which are chiefly composed of carbon 
ates Solutions of different specific gravities have proved very 
useful in the determination of the mineral constituents of a 
rock, which are sorted out by them, as by a strainer, from a 
sand, mud, or a [wwdered moss, so that each kind can be 
Studied separately either by microscopical or by chemical 
analysis 

The subject evidently, in process of time, tends to divide 
itself into two branches the one concerned mainly with the 
characters of the individual constituents of a rock, the other 
with the wide problem of their mutual relations, or, in other 
words, with the history of ihc rock-mass branches properly 
denoted by the words petrography and petrology, Lhough ihese 
terms are ofien confused l'he former is more strictly a depart 
ment of mineralogy , the latter a department of geology 
Thu it is of which I chiefly speak to day , this it is in which 
the most market! advances have been recenlly made 

How great these have been may be more readily appreciated 
if I mention a few mailers, concerning which, even a quarter of 
a century since, great uncertainty prevailed Though it was 
then generally admitted that one great group of rocks, such as 
clays, sandstones, limestones, &c , were sediments, and that 
another great group, the rocks called igneous, had solidified in 
cooling from a fused condition , the origin of a third, and by no 
means unimportant group, the crystalline schists and gneisses— 
the metamorphic rocks, as they were commonly called—was 
considered very doubtful Many geologists also believed that 
not a few igneous rocks had been once sediments, like those in 
the first group, which had been subsequently fused or " digested ' J 
by the combined action of heat, water, and pressure i hus it 
was supposed that clays and felspathic sandstones could he 
traced through various stages till they became granite, and roikn 
of the most afrfene chemical composition could be transmuted 
one into the other The province of metamorphism was the 
fairy-land of science , it needed but a touch of the magic wand, 
and, like BoLtom the weaver, a rock was at once M translated " 
It would be easy, were it worLh while, 10 enumerate instance 
■after instance of theie alleged transmutations, everyone of which 
has been proved to be groundless No doubt, even at the time 
named, these assertions were questioned by tome geologists, but 
that they could be made so confidently, that they could be 
inculcated by the official representatives of Reology in this 
country, shows the hopeless confusion into which petrology had 
fallen 

By means of the microscope also much light has been 
Thrown upon the history even of the better knolvn rocks The 
Classification of the igneous group baa been simplified, and the 
rfjwjwons of its araral members nave been determined The 
Bucrotcope has dUpellcd many an illusion, add reduced a chaos 
*0 order In regard to the sedimentary group, it often has 
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determined the true nature of their constituents, and has sug¬ 
gested the sources from which they have heen derived or the 
agents by which they have been transported Thus, through 
Us Lube, we have beenenahled, not only to ga/e at Ihe most inli- 
mate structure and composition of rock mosses, but also to catch 
glimpses of the earth’s physiography in ages long before Lhe 
coming of mankind 

Rut in speaking of Lhe services rendered by the microscope, 

I must not forget a needful cautiqn If the instrument be 
employed for petrological rather Lhan petrographical purposes, 
it must never be divorced from work in Lhe held No training 
in the laboratory, however complete, no research in a library, 
however lalioriuus, can of themselves make a petrologist No 
question can be completely mastered, unless it be also studied 
in the fierd , nay, even the specimens for examination under 
the microscope, as a rule, should be collected by the student 
himself, and the characters and relationships of the rock- 
masses from which they are detached should be carefully noted 
It was said, on no mean authority, some fifty years since, 
that, in Lhe education of a geologist, travel was the first, 
the second, and the third requisite Perhaps lhe state¬ 
ment, like most epigrams, was somewhat one-sided, but the 
truth in it Aaa not been diminished by the increased perfection 
of our instrumental methods In petrology, lhe chimxras of the 
home keeping student of the laboratory have been, and still are, 
aa hurtful to progress, as the dreams of the peripatetic geologist, 
whoic chief appliances are a stout pair of legs and a hammer 

This, then, was the problem which, some thirty years since, 
presented itself to geologists who were interested in petrology 
Here are two groups of rocks, the sedimenlary and the igneous 
The origin of these we may be said to know, Imt as to that third 
group, which, though not as large, is far from unimportant—what 
is its history? what are its relations to the other two? The 
records of its rocks at present are illegible Ia there any hope 
that success will reward lhe attempt to decipher them? Time 
anti perseverance have given an answer, and though much is still 
uncertain, though much remains to be done, some real progress, 
in my opinion, has been made As the stones sculptured of old 
by ihc hand of man are yielding up their secrets, as Lhe hiero¬ 
glyphs of Lgypt and the cuneiform characters of Assyria are 
telling Lhe tale of Lhe conouerors whose bones are dust, as Lhe 
tongues of the children of Heth, and of the black-headed race of 
Accvl, are bemg^lenrni anew, so the records of the rocks, 
wherun no Lrace of life is found, are being slowly, painfully, but 
ever more surely deciphered, and knowledge grows from year to 
year 

To obtain success the problem must beatlncked in the follow¬ 
ing way As the first step, the Iwo great groups already men 
Honed, the origin of which is known, must be thoroughly studied 
The exam plea ^elccLed must be nearly or quite unaffected by any 
agent of change, such a 3 heal, water, and pressure Among the 
specimens representative of lhe sediments, the materials must 
range from fine to coarse—for the grains in ihc latter serve also 
as samploa of the rocks from which they have been broken, and 
suggest their own inferences Among the igneous rocks, types 
ranging from Lhe most glassy to the most crystalline forms must 
be examined, in order to ascertain not only the constituent 
minerals, but also their associations and mutual relations 
Suppose this done—suppose a fairly good idea obtained of the 
characteristic structures and possible variations in either class 
—we have then to ascertain how far and m what way each 
representative can be modified by natural agencies At the out 
set, probably, it will be found convenient to trace the processes 
of mineral and even of structural change without any immediate 
reference to Lhe efficient cause It soon appears that in the ca^c 
of minerals, which differ in physical properties, but not in chemi¬ 
cal composition, the one species replaces the other , the less stable 
gradually altering into the more stable form, Thus calcite taken 
the place of aragonite, hornblende of augilc , one mineral may be 
broken up into a group, ai a colloid into crystalloids, or felspar 
into quartz and while mica , new species may be produced by 
addition or subtraction of constituents from without, or by 
exchange from within , the replacement ofulicates by carbonates, 
the conversion of granite into tourmaline-rock, the formation of 
epidotc, chlorites, and serpentine, are a few among the many 
instances of this kind of change By tracing the process from 
one part of a rock to another, numerous facts are collected and 
relationship! ascertained. But during Lhese investigations 

J juestioni are raised in a student's mind which begin to clamour 
or an answer Why docs such and such a rock change, now in 
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this way, now in that? So it becomes necessary to correlate 
our observations, to frame hypotheses, and open out new lines 
of inquiry 

So for as we know, water, pressure, heat, are the main agents 
in producing change in rocks, after the latter have been once 
deposited or solidified In most cooes it is not easy to insulate 
perfectly the effect of each agent, for probably every rock, which 
has undergone important changes, has been to some extent 
affected by all of them Still many examples can be found, in 
which the influence of one has predominated greatly over that 
of the other two Fbr instance, it is now agreed that Lhe struc¬ 
ture of a slate is the result of pressure, though this probably pro¬ 
duced a alight rise of temperature, and the rock is not likely to 
have been perfectly dry Again, when a clay has been con 
verted into an assemblage of crystalline silicates in Lhfe vicinity 
of an intrusive mass of granite, this is mainly the effect of heal, 
Lhough the pressure cannot have been inconsiderable, and the 
presence of water is almost certainly essential 

Thus, in one senes of examples, properly selected to illustrate 
the slaty rocks, we can watch the development of new minerals 
We can observe which of these are readily produced and quickly 
attain to a considerable size, which are more slowly formed, or 
seem incapable, even if common, of much cnlargenfent We 
are thus led by inductive processes to conclusions,as to ihe effects 
of pressure in the development of minerals in a mass of materials 
of a particular composition In another senes of rocks which 
has been affected by the heat nf InLrusivc masses, we can watch 
the gradual growth of new constituents, as we proceed inward 
towards the originally healed mass, nil we have passed from 
clay or slate to a crystalline aggregate of minerals, such as 
quartz, micas, andalusKe, staurolite, and garnet Similar effects 
may be noted in other kinds of sedimentary rock Changes also 
■re produced mainly by the action of water, but on ihi* I need 
not enlarge 

Again, as another line of inquiry, the effects produced on 
igneous rocks by the same agents must be studied Here the 
results which are more or less directly due to Ihe action of water 
are often highly interesting, but as these are only indirectly con 
nected with ihe main subject of this lecture, I content myself 
with a passing reference With igneous rocks the effects of heat 
seem generally less important than with sedimentary , probably 
because the mineral constituents of the former are usually in a 
more stable condition than thuse of the latter, so that these also 
need only be mentioned , but the effects ofpressurc in some 
cases, especially with Lhe more coarsely crystalline igneous 
rocks, are highly interesting and significant 

In a region such as the Scotch Highlands or the Furopean 
Alps the rocks, in the process of mountain making, have been 
obviously subjected, perhaps nt more than one epoch, to tre¬ 
mendous pressures The effect of these appears to have been 
sometimes a direct, sometimes a shearing fracture , that is to say, 
a mineral or rock, in the one case, has been crushed, as m a 
press, in the other, during the process of powdering it has been 
dragged or trailed out, with a movement somewhat similar to 
tbit of a viscous substance Ah an example, let us Lake the 
effects produced in a granite by crushing. '1 he grains of quartz 
are broxen up , the crystals of ftJspar are first cracked and then 
reduced to powder , the mica flakes are bent, riven, and tattered 
By pressure also the solvent power of water, already present in 
the rock, is increased , by the crushing its access to every frag¬ 
ment ami its subsequent percolation are facilitated Thus the 
black mica w often altered in various ways , the felspar dust is 
changed inlo while mica and chnlccdomc qnariz , the constituents 
are reduced in size and tend to assume a roughly parallel order , 
the mineral character and structure have been alike changed , a 
massive rock has been replaced by a foliated one , a coane 
granite by a fine grained quarizose or micaceous schist This 
change can be demonstrated at every stage , it suggests ihat 
many foliated rocks—many gneisses and crystalline schists—may 
be igneous rocks of which both the mineral character and the 
structure have been modified by pressure 

We may presently see how lar this inference can be justifiably 
extended, but, as a first atep, the effect of pressure on one of the 
more basic igneous rocks must be considered Let us take as 
an example a coarse grained variety of the rock, which is familiar 
to us as basalt It consists of a felspar, different from that of 
ranite, of augite, of some iron oxide, snd perhaps of olivine, 
a studying this rock we are confronted by greater difficulties, 
for, of the two dominant minerals, the felspar is rather lets stable 
than that which occurs Jo granite, and lhe augite passes readily 
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into hornblende Thus, when the latter change occurs we are 
at first unable to determine whether it is due to pressure or to 
some other agent Some pelrologisti, I believe, would not 
hesitate to appeal to the presence of hornblende in a rock such 
as we are considering as a proof that it had been modified by 
pressure With this opinion I cannot agree On eiiamjnation 
of Lhe numerous instances in which wo arc convinced that the 
hornblende is not an original constituent but has replaced augite, 
we notice that the former mineral 11 not constant in its characters 
It maybe granular in form , it may assume its usual crystalline 
shape , it may be more or leBS bladed or needle-like. Have 
these differences, we ask, any significance ■* In order to 
answer the question, specimens of hornblendic rocks muBl 
he nought in regions which obviously have been subjected 
to tremendous pressure, as is testified by the fact that every 
other rock has been more or less crushed or rolled out, oLhers 
must be obtained from regions where the associated masses 
exhibit no signs of extraordinary disturbance, even though they 
may be more brittle than the subject of our study In the former 
case the change may be reasonably attributed to pressure, in the 
laLter it must be due to some other cause Are hornblendic rocks 
from the one region similar in structure to those from the other? 
I3y no means Where no evidence can be offered in favour of 
pressure, there the hornblende either retains wholly or almost 
wholly the ouLline of the mineral which it has replaced, or else 
assumes its normal prismatic form , but where an appeal to pres¬ 
sure >eems justifiable, we find that the hornblende appears as un¬ 
usually elongated prisms, blades, or even needles, and the struc¬ 
tures of lhe rock as a whole can be readily recognized by a 
practised eye lhe evidence for the latle^ statement is yet un¬ 
published, but it will, I hope, appear before long 

So our investigations have led us thus far that, in sediment¬ 
ary roc-ks, in the presence of water, certain changes are mainly 
produced by heat, and certain by pressure In the latter case, 
however, the new mmeralq, though very numerous individually, 
are generally minute , the longest diameter being seldom so much 
as one hundredth of an inch Fven where ihis rule is broken, it 
is only by minerals which are proved byolher experiments to be 
bo readily developed LhaL their presence on a large scale has no 
real significance lhe rule holds also to some extent m the case 
of crystalline schists produced by the crushing of crystalline rocks, 
markedly in ilie case of ihose derived from granites and rocks of 
similar composition, but less conspicuously in those which were 
originally augilic or hornblendic '1 hough even here, where the 
decreased size of the minerals is less uniformly marked, new and 
distincnve stiuctures are assumed 

I have spoken only of two or three common types of rocks, 
but it would be e-i>y, did time permit, to support the principle^ 
enumerated, by quoting from a great variety of examples There 
arc, l believe, few, if any, important kinds of rock which have 
not been examined, and it appears to me demonstrated that, 
while pressure is a most important agent of change, 1 while many 
schists may be regarded ns resulting from it, a considerable group 
remains, which are separated from the others by a very wide 
chasm, and this can only be jumped by deserting reason and 
trusting hypothesis 

In Lhis lost group of rocka (supposing no disturbances pro¬ 
duced by subsequent pressure, for which, however, we can 
generally make allowance) the constituent minerals are com¬ 
monly fairly large—say from about one-fiftieth of an inch up¬ 
wards in diameter Very many of these rocks, when studied 
in the field, exhibit every indication of a sediapnlory origin 
Though as a rule no original constituent gram can be cer¬ 
tainly determined, though they are now crystalline, yet 
their general structure and association are inexplicable on any 
other supposition. They bear some resemblance to the sedi¬ 
ments which have been altered by contact melamorphism, though 
they present different characters These, moreover, remain in¬ 
variable through considerable thicknesses of rock and over wide 
areas The alteration is regional, not local, so that such rocks can¬ 
not be regarded as coses of simple contact metamorphum, even 
though heat may be suspected of having been an important agent 
m producing the change But to another large senes, including 
many of the rocks commonly called gneisses, the sedimentary 
origin u less easily attributed Not a few of these in mineral com- 

w 

1 Iiu probable that some chugu of Importance are produced in rocks by 
1 of)(-continued and repeated pressures, which are iniufftdent to give nse 10 
crushing , bui these I have psased by, because, u It Mm ms 10 me, further 
evidence n needed before w^p*n diagnose, wlili eny certainty, the results of 
this particular disturbing causa. _ 
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position correspond with granites, and sedimentary rock thus 
constituted, though not unlcnown, is rare The minerals com¬ 
monly eahibit a parallel or foliated and noL seldom even a handed 
arrangement , in the latter case the layers of different mineral 
composition in their mutual relations and associations imitate 
With remarkable success the structure of a banded sedimentary 
rock Sven a dozen years since little doubt was entertained that 
this group also had a detnlal origin Occasionally, however, its 
members, when studied in the held, eihihiled characteristics 
which were difficult to explain on any such hypothesis, and pre 
rented resemblances in habit to certain crystalline igneous rocks, 
from which, however, lhey*were proved to differ in their micro 
scopic structures 

In rocks which have crystallized from a state of fusion some of 
the mineral constituents usually exhibit their proper crystalline 
outlines , but in these others the same minerals had no definite 
shape, and were simply granular Of this structure two types were 
observable in the one the grains were elongated, in the other 
they were roundish in outline but slightly wavy or lobed The 
former type was commonly found in the more distinctly banded 
varieties , the latter in the more massive anil faintly foliated 
kinds which in hand-specimens were not readily distinguished 
from true granite 

As m rocks, no less than in living beings, diversities of struc¬ 
tures are nature’s record of a difference in history, it bei-atne 
a question whether these peculiarities were significant of origin 
or of environment By prolonged observations the following 
results were established —(1) That crystalline rocks, which 
could be proved, by their relation to others, to be truly igneous, 
sometimes exhibited banded structures (2) That these struc¬ 
tures, in certain cases, could not be attributed to any subse¬ 
quent pressures or crushinga, for no sign of Lhem could be 
found in neighbouring rock®, which, from their composition 
and nature, ought to have yielded more readily (3) That a 
faint foliation or banding, especially in the case of granitic 
rocks, could be sometimes detected in lmiplive veins, in which 
cases the aforesaid granular structure was detected on micro 
ftcopic examination (4) That cases were occasionally found 
where a light-coloured grande had broken into a dark horn- 
blendic rock, and the fragments of the latter had been 
gradually softened, elongated, and even drawn out into bands, 
together with the intruder, till they perfectly simulated, as alreody 
mentioned, a stratified moss (5) That in certain of these 
emseo, where a rock, exceptionally nch in hornblende, had been 
partially fused by a pale coloured granite, a banded black mica 
gneiss had been produced, indistinguishable, microscopically and 
microscopically, from those which have been already mentioned 

It follows from these observations that the great group of 
crystalline rocks, which are connoted comprehensively as schists 
and gneisses, includes rocks which may have originated in one 
of three different ways —(1) Some have once been molten, but 
have become solid under rather exceptional circumstances, 
probably having lost heat slowly, and having continued to move 
very gradually during the process of consolidation (2) Others 
have been produced by the thorough alteration of sedimentary 
materials, in which a high temperature has been maintained for 
a long time, in the presence of water and under considerable 
pressure (3) Others, again, have been the result of great 
pressure, which has acted on rocks already crystalline, and has 
produced mineral changes, sometimes to the complete oblitera¬ 
tion of the original structure The second and third of these 
groups are tnily metamorphic rocks, to the first the term, strictly 
speaking, is hot applicable 

As a rule, it is not difficult to distinguish between these three 
groups, and in all probability the ambiguities which still remain 
will be solved by patient and persevering work Coses, no doubt, 
will occur on which no inference can be founded , cases where, 
from one cause or another, nature's record has become illegible 
But to this disappointment the scholar and the archeologist has 
to submit equally with the geologist Negative evidence of this 
kind has no disturbing power, any amount of it is outweighed 
by a single scrap of clear and positive testimony It is gene¬ 
rally a waste of time to puzzle over bad specimens , they are 
much more likely to produce a perplexed agnosLldsm than a 
rational faith , for a creed has Its place in science no less than 
in theology * 

I have mentioned one mode in which materials rather 
markedly different in mineral character may be, in a certain 
ftense, intent ratified and to some extent blended, but should 
add that recent researches render it highly probable that there 
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are other modes in which mineral or chemical constituents may 
be differentiated in a magma which was once homogeneous 
To discuss these would carry us into questions of crystallo- 
geneais, which have no direct bearing on my present subject, 
though in these also the microscope has rendered the most 
valuable services by suggesting inferences and by testing theo¬ 
retical conclusions , questions upon which so much light has 
been thrown by the researches of Guthrie, Lagorio, Sorby, and 
others , but I may refer in passing to the law established by 
Soret, that by a change of temperature a homogeneous solution 
may be rendered heterogeneous , since any compounds by which 
it is nearly saturated tend to accumulate in tne colder parts. 
Gravitation also, when certain minerals arc crystallizine from 
a magma, may cause them to rise or to Mnk, and in this way also 
heterogeneity may be produced So when the moss of mingled 
fluids and solids is constrained to move, a streaked or ba uled 
structure may be the reBult produced , as in a process familiar 
to the glass-blower, 

But when the geologist has learnt from the microscope to 
recognize differences of structure in crystalline rocks, and to 
appreciate their significance, he finds that a wider problem is 
presented to his mind, provided he has not been led by the 
fascinations of laboratory studies to despise or neglect work in 
the field Grapted that one group of rocks, covered by the term 
metamorphic, has undergone great changes since its members 
were first deposited or solidified, can these be connected with 
any phase in the earth’s history ? Have they any chronological 
significance? Even twenty yean since few geologists would 
have hesitated to reply —“None whatever, a rock may have 
undergone metamorphism at any epoch in the past Muds 
and sands of Eocene, Ju-assic, Carboniferous, Silurian, of 
any geological age, have been converted into crystalline 
schists Proofs of some part of this assertion can be found 
even within the limits of the British Isles , it con be completely 
established within those of Europe J| Hut during the last 
few years this hypothesis lias been on its trial, witness after 
witness in its favour has been, bo to say, brought into court* 
and has broken down under cross-examination I can assert 
this without hesitation, Tor I have some personal knowledge of 
every notable instance in Europe which has been quoted in the 
debate Microscopic study, combined with field work, has in¬ 
variably discovered that some very important link in the supposed 
chain of proof Lb wanting, and has demonstrated wilhout exception 
that these crystaSline schists are very old , much more ancient 
always than any neighbouring rock to which a date can be 
assigned, if not older Lhan the fint rocks in which any trace of 
life has been found It has been also demonstrated that sedi¬ 
mentary masses, after they have been buned deep beneath super¬ 
imposed strata and exposed to great pressure, have emerged 
comparatively unchanged Such rocks are most valuable as 
illustrations of the effects of dynamical and other agencies , but 
they arc sufficiently distinct from the crystalline schists to indi¬ 
cate that the environment in the one case must have differed 
greatly from that in the other The results or contact meta- 
morphiam prove thaL heat is an important agent of change , but 
os these also present their own marked differences, they fad to 
afford a complete solution of the problem 

Moreover, among ordinary sedimentary rocks, we cannot fail 
to notice that, os a rule, the older the rock the greater the 
amount of mineral change in its constituents A good illustra¬ 
tion of this ib afforded by the Huroman system of North America, 
the rocks of which aie rather older lhan the Cambrian nf this 
country Some of them, while still retaining distinct indica¬ 
tions of a sedimentary origin, have become partially crystal¬ 
line, and supply examples of a transition from a normal sediment 
to a true crystalline schist Even the oMer PaLeeozoic rocks 
almost invariably exhibit considerable mineral changes, though 
with them it is only on a microscopic scale Hence, taking 
account of all these results, we seem to be forced to the c inclu¬ 
sion that the environment necessary for changing an ordinary 
sediment into a crystalline schist existed generally only In the 
earliest ages, and but very rarely and locally, if ever, since 
PrIieozolc time began. 

Farther, In regard to those peculiar structures which, at 
already stated once led geologists to consider certain rocks, 
really of igneous origin, as metamorphosed sediments, they 
also appear to have been much more frequently produced in the 
earliest ages They are common in association with the ordinary 
crystalline schists , they are found, so far as l know, rarely, if 
ever, with little altered sediments The microscopic study of 
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Lhe coarser stratified rocki—ffnts, sandstones, &c,—lends some 
Bopport to this new, by showing that, as we go back in Lime, a 
larger proportion of their materials, catei is paribus , has been 
derived from crystalline rocks, and ihst even the fragments, 
obviously of sedimentary origin, exhibit signs of some mineral 
change , that la to say, the mudstones and sandstones in the 
later grits are apt to be represented In the earlier by phyllites 
and quartzites, 

So the results of microscopic study, In alliance with, not 
divorced from, work In Lhe afield, lead us to the conclusion that 
in the early ages of this globe's history conditions generally pre¬ 
vailed which became gradually, perhaps even rapidly, rare and 
local , or, in other words, that in geology the uniformUarlan 
doctrine must not be stated in terms wholly unlimited though, 
since this was fint enunciated by Lyell, nothing hns Ipeen dis¬ 
covered to shako our faith in its general truth, or to resuscitate 
the catastrophic hypothesis which it replaced But geologists 
are forbidden by students of physio to regard the universe as a 
11 self winding clock ” 1 he laiter affirm, and the former frankly 
admit, that this globe through long ages has been lo»ing heat by 
radiation, that there was a lime when the temperature of its 
surface far exceeded that of molten iron a temperature which 
now would be reached only at a depth of many milqj If this 
be so, the conditions under which rocks were formed on the 
surface of the globe in early days must have beeh very different 
from those which subsequently prevailed Suppose, for example, 
this surface to have been just while hot—namely, at a tempera¬ 
ture much below that at which most, if not all lavas, consolidate 
In that case Lhe ocean would be vapour, and Lhe weight of the 
atmosphere would be augmented by that of a shell of water of 
the area of the globe, and two miles in thickness , or, in other 
words, the atmo-pheric pressure would be about 350 times its 
present amount If so, even a lava flow would consolidate under 
a pressure equivalent to that of some 4003 feet of average rock 
But after the surface temperature had become low enough M 
permit the seas to be gathered together, and the atmospheric 
pressure had become normal , after rain and rivers, winds and 
waves, had commenced iheir work , after sediments, other than 
the "dust and a hex " of voli-unoc*, had begun to accumulate , 
■till these at a short distance below the surface would find a very 
different environment from that which now exists It has been 
proved by Lord Kelvin that at the end of about one twenty fifth 
portion of lhe whole lime which has elapsed since the first 
solidification of the earth’s crust, the underground temperature 
must have risen at nearly mx limes Us present rale To reach a 
zone, the general lemperature or whUi is 212° F, it w mid 
now be necessary to descend, as a general rule, at least 8200 
feel, and probably rather more But in those early days the 
crust would have been at ihis temperature at a depth of about 
k6oq feet, and at 10,000 feet It would have risen to 1050° F,, 
instead of 250" F , which now would he exceptionally high To 
this depth many rocks, both in Palaeozoic and later ages, have 
been buried, and they have emerged practically unchanged 
Hence it follows that the latter temperature is comparatively 
ineffective , the former, however, could not fail to facilitate 
mineral changes and the development of coarsely crystalline 
structures 

These changes, these structures, have been produced in sedi 
mentary rocks in the immediate neighbourhood of a large mass 
of intrusive igneous rock, such as a coarse granite To what 
temperature the former have been raised cannot be ascertained 
Suppose, however, it were 1500° F , which probably is not a 
very erroneous estimate, ihu temperature, at lhe epoch men¬ 
tioned, would be found at a depth of 15,000 feet It is now, 
probably, at least 15 miles beneath the surface In other words, 
Lhe zone at which marked mineral changes could be readily pro¬ 
duced, quickly sank, and has long since reached a depth 
practically unattainable The subterranean laboratory still 
exists, but the way to u was virtually closed at a comparatively 
early period in the earth's history 

Another effect of this rapid downward increase of temperature 
must not be forgotten When it amounted to 1° F for every 
10 feet of descent, a temperature of 2000" F would have been 
reached at -a depth of not quite four miles. This would be 
rather above the melting point of many rocks, If they were at the 
surface, 10 that, even under the pressure, they would he either 
very near It or imperfectly solid. If lhe thickness of the crust 
were only about four miles, flexures would be readily produced, 
and the effects of tidal sires es would be considerable , but even 
If the earth bad become solid as a whole, there would have been 
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large masses of rock, comparatively near to the surface, in an 
unstable condition, and thus liahlc locally to slow deformations, 
displacements, fiuxional movement' 1 ] and intrusion into other 
masses already at a high temperature, wiLh the result of parual 
melting down and muLual reactions Disturbances such os 
ihcse, slow, but constantly recurring, would produce structures 
imitative of stratification It is a remarkable coincidence, to 
wiy the least, Lhat these slrucLures are characteristic of Archaean 
rocks, and are extremely rare, if ever present, in those of later 
date 

But some geologists are so rigidly uniformitanan as to shrink 
from admitting that any portion of the earth s original crusL can 
possibly be preserved "Take lime enough,” they say, " and 
lhe changes can be made ” But will lime alone suffice for 
every kind of change’ How long will it be before gunpowder 
explodes aL blood heal ? But passing over this obvious difficulty, 
we may ask Is there lime enough ? So geologies once 
thought, as fancy travelled back over endless crons But they 
are checked by the physicist ‘ 1 earth and sun alike,” he affirms, 
" are masses subject to the laws of radiation, there countless 
millions of years of which j ou dream will bring you to a period 
when not only ihe earth, but also lhe whole solar system, was 
nebulous All the history of your planet, physical as well as 
vital, so far as it can be covered by your records, must be com 
pressed into a very moderate number of millions of years, for 
we have to consider Lhe possibilities not only of a cooling earLh, 
hut also of a cooling sun ” If ihn be so, and it seems difficult 
to dispute the decision , if wc are forbidden to look back along 
" the corridors of time ” till they vanish in lhe perspective of 
infinite distances, it becomes more and more probable that the 
whole volume of the earth’s history is within our reach, and 
that iLs opening chapters Mill ‘•oroe day be deciphered 

The progress which haB lieen made since lhe microscope was 
pressed into the service of geology augurs well for the future, if 
we work in a spirit ol scepticism and a spirit of hope Of sceptt 
cism, lest we trust too much cither in ourselves or in even the 
princes of science , for experience proves that the seductive 
charms of phantom hypothesis may lead all alike astray Irom 
the narrow paLh of truth into the morales of error Of hope, 
for experience also proves that by patient labour and cautious 
induction many an illusion has Iieen dispelled and many a dis¬ 
covery been made Our e)es must soon grow dim, our hands- 
become nerveless, but other workers will lie found to lake 
warning from our mistakes and 10 profit by our toil The veil 
which snmuds ihe face of Nature may be never wholly with¬ 
drawn, but its fringe has been already raised , even in our own 
peneralion -o much has been accompli (died that the hope maybe 
indulged of at last learning something of the history of these 
earliest ages, when Lhe earth had but lately ceased 10 glow, and 
when the mystery of life began 


THE LADIES' CONVERSAZIONE OF THE 
ROYAL SOCIETY 

THE Ladies’ Conversazione of the Royal Society took place 
A on the evening of June 15 Iasi, and in every way wu 
a distinct success, (he attendance being the greatest on record, 
and all the available space hoih for the guests and exhibits 
being fully occupied The exhibits, although they included a 
few Lhat were shown at the last stnrlcj were for the most pat 
new, and the following is a brief summary oPlhfl most notice¬ 
able of them — W 

Dr H Hicks, F,R S , showed the remains of a mammoth 
found in Kndsleigh Street, in March l^sr, at a depth of only 
22 feet The bones were of enormous proportions, and in their 
proximity was discovered a tusk which wax estimated to have 
been 12 feet In length 

A senes of enlarged transparent sections of the fossil plants of 
the Coal-measures were exhibited by Prof W C Williamson, 
F,R S 

Most Interesting were the water colour drawings of Greek 
temples, Ac , by Mr F C Penrose, which illustrated his 
current investigations on the astronomical orientation of ancient 
Greek emples. The drawings included those of the Pro¬ 
pyl dc a, the Tenfple of the Wingless Victory, Parthenon, west 
and east fronts of the Parthenon, north portico of the Erech- 
Iheum, east portico of the Theseum, and the Temple of Jupiter 
Olympiug. 

Mr W M Hinder^ Petrie showed some excellent water- 



June 25, 1892] 


NA TURE 


iS = 


colour drawing* of ihe pavement which he has recently dis¬ 
covered In the Palace of Chuenaien at Tell el-Amarna (1403 
B c.) during his recenL excavations This pavement is quite 
unique in Egypt, and is especially valuable owing to the mar¬ 
vellous treatment of the plants depicted 

The water-colour sketches exhibited by Prof F W Oliver 
(for the Scientific Coinmitlce of the Royal Horticultural 'louctyj 
illustrated some typical examples of the damage done Lo pi an 13 
by London fog Ihe injuries shown, he said, were exceedingly 
prevalent amongst cultivated hot house planLs in the London 
district during this kind of weather, and extended to a consider 
able distance from the nletropoli*, cases occurring as far as 
Cooper's Hill and Dorking The sulphurous acid of the fog 
seemed, in many cases, to have acted directly on the living sub 
stance of the foliage and leaves, pioductng these lesions, while 
in others there seeuied to have been evidence of an accumula 
Live action of the deposits of sulphuric aud 

Mr W Crooke*, F K S, who at the last soirle repeated 
some of Tesla’s wonderful experiment*, exhibited a novelty in 
the form of burning nitrogen He employed tin electric current 
of 65 volts and 15 amperes, alternating 130 limes a second, pars¬ 
ing it through the primary of a large induction cod From each 
of the secondary poles, flames liecame visible, and met at the 
centre, being composed mainly of burning nitrogen , when the 
terminals were separated, so that the flame:, could not strike 
across but were in consequence extinguished, 11 was found ihat 
by putting them nearer together a lighted taj>er was sufficient 
to re ignite them The temperature of the flame exceeds slightly 
that of a good blowpipe, and a spectroscopic examination of the 
flame itself shows limply a faint nnd continuous spectrum Mr 
Crookes poinied out that such a method of exciting an induction 
coil was hrst employed by Mr SpotUswoode in 1880, but "it is 
not known, however, that any chemical explanation of the flame 
has before now been published " 

Mr A A C Swmton showed some very interesting photo¬ 
graphs of electrical discharges that had been obtained by simply 
causing the discharges lo lake place across ihe surfaces of pre 
pared sensitive dry plates, and consequently without ihe interven¬ 
tion of any lens Ihe distinctive character of the figures by the 
two kinds of discharges were very noticeable, so also was the 
evidence of their oscillatory nature 

Other elecincal exhibits were — 

An ingenious device for disconnecting the supplier of electri¬ 
city if a dangerous voltage happened Lo be established in a 
house, and a leakage indicator for high tension currents, both 
exhibited by Messrs Drake and Gorham 

Electrical discharges over prepared surfaces, by Mr J 
Wimshurst, showing that over imperfectly conducting surfaces of 
large area branch like forms of flashes are produced, and with a 
great difference of potential sparks of seven feet in length can 
be attained 

High-tension electrical apparatus, by Mr L Pyke, for work¬ 
ing a considerable number of vacuum lubes from one generating 
source, the tubes in this case being each connected with termi¬ 
nally connected inductors, themselves counterpoised against two 
external conductors connected to the terminals of the trans¬ 
former 

The Director of the Royal Gardens, Kew, exhibited a speci¬ 
men of a double cocoa nut (Lodotcca stychcllarum\ with illus¬ 
trations ihovi ing its germination This palm is tall and fan- 
leaved, and peculiar to two of ihe Seychelles Islands , its fruit 
Weighing from 2J to 30 pounds At the germination of the 
seed, “ thtHHnbryo is gradually pushed o^t of the seed by the 
growth of fhe seed leaf (cotyledon) One end of this remains 
attached to the seed, and conveys to the embryo the nutriment 
derived from the gradual absorption of ihe endosperm ” Three 
of the drawings and a model had on additional interest in that 
they were made by the late Major-General Gordon 

Mr Romanes's exhibits of living rats and rabbits attracted 
much attention, and would perhaps have attracted slightly more 
if any of the former animals bad hy'tfhance got astray They 
Were illustrative of tome of the results of experimental breeding 
w hh reference to theories of heredity The examples clearly 
showed that the mole and female elements did not always so 
blend together that the offspring presented characters more or 
leu intermediate between those of the parents, buL that the 
progeny sometimes took wholly after the father or wholly after 
the mother 

Another animal exhibit consisted in*a Hvi&g specimen of a 
remarkable con-venomous Soyth African snake {Dasyptltu 
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scabra\ from the Zoological Society of London This animal 
lives solely on birds’ eg^a Each egg is swallowed whole, and 
by a muscular contraction of the gullet, 1 is contents flow into the 
Btomach, while the shell is rejected by the mouth in ihe form 
of a pellet 

Among the other exhibits wc may mention the system¬ 
atic and simple construction of the dark absorption bands 
A, B, and a in the solar spectrum, after Mr Higgs’s photo 
graphs, by Prof A S llerschel, t b R *> , ihe photographs of 
stellar spectra, including Nova Aurigc, Arciurus, See , by Mr 
Norman Lockyer, F K b , ihe photographs of leguminous plants 
for Lhe determination of the fixation of free nitrogen, by Sir ] 13 
Lawes, Bart, F K S , and Dr J II Gilbert, F RS , and an 
| ingenious instrument for measuring the thermal expansion of 
, very minute solid bodies up lo high temperatures, and Lracing 
I the volume charge of the silicate*! up to and over the interval of 
plasticity, by Mr J Joly, F R S 

The exhibit in theArcdivea Room, by the Postmaster General, 
was during the whole evening thoroughly appreciated, Lhe Tele¬ 
phone Company's installation being the means by which lhe 
guests were able to listen lo the music of Salammhn from the 
grand opera at Pans Previous 10 the switching on of the o|>erd, 
conversation was carried on with some of the officials at the 
Pans end, anil the accuracy with which the peculiarities of the 
various voices were transmitted was little short of marvellous 

The lantern demonstration', also attracted considerable alten 
tion Mr Savdle Kent and Mr C V Boys, F R S,, as at 
the previous saint, both showed iheir photographic slides, 
those of the former dealing with coral reels, &c , and those of 
the latter wuh flying bullets Mr Norman Lockyer exhibited 
some photographs taken both at home and foreign Observatories, 
illustrative of the application of photography in astro physical 
researches The slides included some beautiful photographs 
of stellar spectra and solar prominences, from the Pans Obser¬ 
vatory , of the moon and JupiLer, taken with the large Lick 
instrument , of the nebulosity surrounding tj Argils, photo¬ 
graphed by Dr Gill, 1 Kb , of the great February sun spot, 
taken in India and forwarded to the Solar Physics Committee , 
and of the spectra of Nova Auriga- and Arclurus, taken at 
Kensington The most striking slide n| all was that of the 
great nebula of Onon, taken by Dr Common, F R S , with 
his five foot reflector at Ealing The apparent brilliancy of the 
stars, and the wonderful tracery in Lhe nehulous parts, appealed 
lo the eye not so much as an image of a slide on a screen, but 
os a direct view of this beautiful object through Lhe great 
telescope itself The slides shown by Mr E B PouTton, 
FRS, were illustrative of the methods by which the origin¬ 
ally opaque wings of certain butterflies and moths had become 
transparent and usually Bcalelegs , numerous stages in the 
generation of scales were also shown 


THE FOURTH CENTENARY OF COLUMBUS . 

D URING the present year great celebrations will take place 
in Spain, Italy, and America, in memory of Columbus 
and his first adventurous voyage of 1492 Although no public 
commemoration is arranged for in this country, the Hoyal 
Geographical bociely, fully conscious of the momentous nature 
of that hist voyage, and of the enormous expansion of geo¬ 
graphical science which has resulted from it, set apart 
last Monday evening for a special Columbus meeting The 
usual exhibition of maps and pictures included ■ number of early 
charts of great beauty, and a fine photograph of a contemporary 
portrait of Columbus, recently mode known by Mr Markham 
Ihe paper of the evening, read by Mr Clements Markham, 
C B , FRS, was occupied with an account of recent di-. 
covenes with regard 10 Columbus, and the correction of 
many erroneous ideas widely emertained until now As a 
critical summary of perhaps one of the most difficult branches 
of research—that into the actual life of a popular hero enhaloed 
with centuries of tradition—this paper 15 of great value An 
abstract of it, and of the appendices on other fifteenth century 
eiplorers, is given below 

Much new light has been thrown upon the birth and early life 
of Columbus o? late yean by the careful examination of monastic 
and notarial records at Genoa and Savona 

There is no doubt as to the birthplace of Columbus Hib 
father was a wool weaver of Genoa, whose house was in the 
Vico Dntto di Ponticelli, which leads from the gate of San 
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Andrea to the church oT S Stefano It was battered down 
during the bomhardment of Genoa in the time of Louis XIV , 
was rebuilt with two additional stories, and is now Lhe property 
of the city of Genoa. 

Here Columbus was born, the dale of his birth being fined by 
Lhree statements of his own, and by a justifiable inference from 
the notarial records He said that he went to sea at the age of 
fourteen, and that when he came to Spain in 14S5 he had led a 
sailor's life for twenty-three*years He was, therefore, born in 
1447 The authorities who assign 1436 as the year of his 
birth rely exclusively on the guess of a Spanish priest, Dr Ber- 
nalder, Cum of Palacios, who made the great discoverer's 
acquaintance towards the end of his carter 

The notarial records, combined with incidental flatemenls of 
Columbus himself, also tell us that he was brought up, with his 
brothers and sister, in the Vico Dniio at Genoa , that he worked 
at his father’s trade and became a " Uneno,” or wool weaver , 
that he moved with his falher and mother to Savona in 1472 , 
and Lhat the last document connecting Crislofero Colombo with 
Italy is dated on August 7, 1473 But in spite of his regular 
bnsinesfl ai a weaver, he lint went to sea in 1461, at the age of 
fourteen, and he continued to make frequent voyages 111 lhe 
Mediterranean and the Archipelago—certainly os far as Chios 
When Columbus submitted his proposition Mr an Atlantic 
voyage to the Spanish sovereigns, they referred it to a commiliee, 
presided over hy Father Palavers, which sat at Cordova, and con 
demned it as impracticable It is generally supposed that the 
proposals of llie Genoese were subsequently suhmiUed to an as¬ 
sembly of learned persons at the University of Salamanca, and 
again condemned The truth wag quite different Columbus 
was gifted with a charming manner, simple eloquence, and 
reat powers of clear exposiuon It was an intellectual ireat to 
ear him recount his experience;, and the arguments for his 
scheme Among thohe who first took an interest in his conver 
sation, and then became a sincere and zealous fnend, was the 
Prior of the great Dominican Convent of ban Estevan, and Pro 
feasor of Theology at balamanca, who shrewdly foresaw lhat 
lhe most effectual way of befriending Columbus would be by 
affording ample opportunities of discussing the questions he 
raised hor ihis object there could be no better place than the 
University of Salamanca, where numerous learned persons were 
assembled, and where lhe Court wai to pass Lhe winter The 
good Prior lodged his guest in a country farm 4 >clongmg to the 
Dominican*, called Valcuebo, a few miles outside balamanca 
Hither Lhe Dominican monks came to converse on the great de¬ 
ductions he had drawn from the study of scientific books, and from 
his vast experience, discussing the reconciliation of his views with 
orthodox theology Later, in the winter, Columbus came into 
the city and held conferences with men of learning, at which 
numerous courtiers were present These assembages for discus¬ 
sion—sometimes in the quiet shades of Valcuebo, sometimes in 
ihe great hall of the convent—excited much inleresL among the 
students and at Court The result was, that the illustrious 
Genoese secured many powerful friends at Court, who turned 
ihe scale in his favour when the crupial lime arrived buch is 
the slight basis on which the Mory of the official decision of the 
Salamanca University against Columbus rests 

Captain Duro, of the bpamsh Navy, has investigated all ques¬ 
tions relating to the ships of the Columbian period and their equip 
ment with great uire , and the learning he has brought to bear 
on the subject has produced very interesting results The two 
small caravels provided for the voyage of Columbus by the town 
of Palos were only partially decked The Pinta was strongly 
built, and was originally lateen rigged on all three rna^is, and 
'he was the fastest sailer in the expedition , but she was only 
50 tons burden, with a complement of eighteen men The iVifla, 
tto called, after the Niilo family of Palos, who owned her, was 
■till smaller, being only 40 tons The third vessel was much 
larger, and did not belong to Palos She was called a " nao,” 
or ship, and was of about 100 tons burden, completely decked, 
with a high poop and forecosLle. Her length has been variously 
estimated Two of her masts had square sails, the mizen being 
lateen rigged The crew of the ship Santa Marta numbered 
fifty-two men all told, including the admiral 

Friday, August 3, 1492, when the three little vessels sailed 
over the bar of Salles, was a memorable day in the world’s 
history It had been prepared for by many jears of study and 
labour, by long years of disappointment and anxiety, rewarded 
at length by success. The proof was to be made at last To 
the Incidents of that famous voyage nothing can be added. But 
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we may at least settle Lhe long'disputed question of the landfall 
of Columbus. It is certainly an important one, but it 11 by 
no meana a case for the learning and erudition of Navarretes, 
Humboldts, and Vamhagens It is a sailor’s question If the 
materials from the journal were placed in the hands of any mid¬ 
shipman in Her Majestr's Navy, he would put his finger on the 
true landfall within halt an hour When Sulors such as Admiral 
Becher, of the Hydrographic Office, and Lieutenant Murdoch, 
of the United States Navy, tvok the maMer in hand, they d 
so Our lamented associate, Mr R II Major, read a paper on 
this interesting subject on May 8, 1871, in which he proved 
conclusively by two lines of argumert that Wathng Island was 
the Guanahani or San Salvador of Columbus, 

The spot where Columbus first landed in the New World is 
lhe eastern end of the south side oF Watlmg Inland This baa 
been established by the arguments of Major, and by the calcula¬ 
tions nf Murdoch, beyond all controversy The evidence is 
overwhelming Watlmg Island answers to every requirement 
and every test, whether baaed on the admiral's description of 
the island itself, nn the courses and distances thence to Cuba, 
or on the evidence of early maps We have thus reached a final 
and satmfactory conclusion, and we can look back on lhat 
momentous event in the world’s history with the certainty that 
we know lhe exact spot on which it occurred—on which Colum¬ 
bus touched lhe land when he sprang from his boat with the 
btandard waving over his head 

The di^Lovencs of Columbus, during his firBt voyage, as re¬ 
corded 111 his journal, included part of the north coast of Cuba, 
and the whole of the north coast of Espailola. The journal 
shows the care wiLh which lhe navigation woa conducted, how 
observations for latitude were taken, how the coasts were laid 
down—every promontory and lmy receiving a name—and with 
what diligence each new feature of the land and its inhabitants 
was examined and recorded The genius of Columbus would 
not have been of the same service to mankind if it had not been 
combined with great capacity for taking trouble, and with hahits 
of order and accuracy 

Columbus regularly observed for latitude with Martin Ue- 
haim’s astrolabe or ihe earlier quadrant, when the weather 
rendered it possible, and he occasionally attempted to find the 
longitude by observing eclipses of Lhe moon with the aid of 
tables calculated hy old Regiomontanus, whose declinalion 
tables also enabled the admiral to work out his meridian alii 
tudes Bui the explorer’s main reliance was on the skill and 
care with which he calculated bis dead reckoning, watching 
every sign offered by sea and sky by day and nignt, allowing 
for currents, for leeway, for every cause that could affect the 
movement of his ship, noting with infinite pains the hearings 
and the variation of his compass, and constantly recording all 
phenomena on his card and in his journal Columbus was the 
true father of what we call proper pilotage 

On hia return his spirit of investigation led him to try the 
possibility of making a passage in Lhe teeth of the trade wind 
It was a long voyage, and his people were reduced to the lout 
extremity, even threatening to eat Lhe Indians who were on 
board One night, to the surprise of all the company, the 
admiral gave the order to shorten sail Next morning, at 
dawn, Cape St Vincent was in sight This is a most remark¬ 
able proof of the care with which his reckoning must have been 
kept, and of his consummate skill as a navigator 

In criticizing the Cantino map showing Cortoreal's coast¬ 
lines, Mr Markham showed, that absurd mistakes had. been 
made, not by the voyager or his pilots, but by the cartographer, 
and subsequent commentators Vespucci's description of hla 
11 first voyage" in 1797, was subjected to very thorough 
criticism, ana shown, in spite of the arguments of authors who 
have tried to support the veracity of that ingenious romancer, to 
have been a pure fabrication Little or no credit could be given 
to Vespucci in any case, u he was forty eight years old on first 
going to sea, and in those days apprenticeship from boyhood 
was indispensable for a knowledge of seamanship 


UNIVERSITY AND EDUCATIONAL 
1 INTELLIGENCE . 

Oxford —The Science Examiners have Issued the following 
Class Lists — 

Chemi'lry—First Class ■ C. L Fort FNew^ R. E. Hughes 
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(Tesui), G Ingham (Merton), A L Ormerod (New) Second 
Class 1 D. Berndge (Wadham), P Henderson (Queen’s), A E 
Richardson (Wadham), F" R L Wilson (Keble) Ihird Class 
C J M Parkinson (Jesus), H Wynne Finch (New) Fourth 
Class - S Wellby (Trinity) 

Physiology — hirst Class P S Hichens (Magdalen), II II 
G Knapp (non Coll ), A C Latham (Balliol), E Malinin 
(Magdalen), W Ramsden (Keble) Second Class G J Con- 
ford (Christ Church), L Stainer (Magdalen) Third Class 
S B Billups (non-Coll ) Fourth Clo&s J S Clouston 
(Magdalen) 

Physics —First Class S, A F White (Wadham) Second 
Clou G M Grace (Jesift) Third Class rone Fourth 
Class F W Bown (University), J C W Herschel (Christ 
Church) 

Morphology —First Class K W V (.unther (Magdalen) 
Botany—Second Class O V Darbishire (lialliol) 

Women —Louisa Woodcock is placed 111 the Second Class, 
Morphology 

University E\Unston —In a Convocation held on Tuesday 
the following persons were declared on a scrutiny 10 be duly 
elected as delegates, under the provisions of the statute Of the 
delegates for the, extension of teaching beyond the limits of the 
University —II J Mackinder, M A, Student of Christ 
Church , W W l'isher, M A , Corpus Chnsti College, Al- 
dnchian Demonstrator of Chemistry , J F Bright, I) 1 ) , 
Master of UniversiLy College A SidgwiLk, M A , Fellow of 
Corpus Chnsti College , J Wells, M A , hello* of Wadham 
College , and the Rev W Lock, M 4 , Fellow of Magdalen 
College 

IheEncanta —In n Convocation lioldeil in the ShcMoninn 
Theatre on Wednesday, June 22 , the degree of D ( L (honoris 
causrf) was conferred upon the following persons — 

Hib Excellency, William Henry Wnddington, Ambassador 
Extraordinary and Minister Plenipotentiary from ihc French 
Republic at the Court of St James, Honorary F ellow of Trimly 
College, Cambridge, Hon LL D 
His Highness the Thakore of Gondal 

The Very Rev Henry George Liddell, D D, late Dean of 
Christ Church 

Edward Caird, M A , Professor of Moral Philosophy in the 
University of Glasgow, formerly F’ellow of Merlon 
W M Flinders Petrie 

The Rev John Gwynn, D D , RcgiuH Professor of Divinity 
in the UniversiLy of Dublin 

Daniel John Cunningham, M D , Professor of Anatomy and 
Chirurgery in the University of Dublin 

Edward Dowden, L( D , Eiasmus Smith’s Professor of 
Oratory in the University of Dublin 

The Kev John P MahnfTy, D D , Professor of Ancient 
History in the University of Dublin 
Benjamin Williamson, M A., ScD ,F’ellow of Trinity College, 
Dublin 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 2 —"On Current Curves 1 
Major R L Hippuley, R E Communicated by 
MacMabon, F.R b 

(l) Starling with the equations 


Uy 

M ivjor 


s«- 


L ) 


and 


E 


_ — sin (fit - 0), 

which represent the curves of currents in circuits without iron 
cores, according as the impressed E M F is constant or varying 
oj sin we can determine the curve* according to which the 
current rises and falls in circuits with iron cores, both for a 
constant impressed E M F and for a sinusoidal L M F 

(a) Id the tint case, with constant applied E M F , we can 
determine by Lagrange's formula of interpolation the equation 
to the (B, H) curve of the particular core undei 1 consideration 
Thu will be of the form 

B = &Q + a^H + +■ 4 - 

where n is one lets than the number of observed simultaneous 
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values of R and II from which the equation is calculated 
Substituting in the Lquaiion 


we get, after integration, 
y 

i = b 0 log - Kt - \l ,10/i-f-i terms, 


i'Sp & c 1 being numerical The paper gives /j 0i l> 2 , Ac , 
in terms of the constants of the cirudt, Ac 

The corresponding equation when the L M 1 1*1 removed 

and the current is dying away is 


/ - Gi 


Is 

K* 


- r t i 


Ac + a constant 


j From these two equations the curves can he plotted 
j (3) 1 hi>i method is not applicable to lhe e.isi in which Lhe 
1 impressed L M F is {sinusoidal, on account of difficulties of 
, integration But both cases can be treated m anuLher way — 
1 I ake a series of points on Lhe (B, II) cm\e of ihe non cure, 

, such Lhat the chords joining them practically coincide with the 
curve itself Let H,, 1 I„ and H*f lP be the co ordinate-. 

, of two con ccutivc points Ihe equation to Lhe curie between 
these points is approximately 


I B - »i m f j If -f- constant, 

j where 


t-i 

Substituting in the equation 
F 


lb l, - 

“- + 1 - 


H. 

JI 


we get, after mtegialioii, 

E +1 = G + 


w 


1 

K 


L 


log 


E - K f, 

L Iv/* -(- j 


1 which is tiue to a vciy close approximation for any simultaneous 
j values of / and j between the above limit 1 . From this cqua 
tiun, by determining lhe various values of /n, and remember 
ing that /„ and /„ are both zeio, wc can determine in succes 
sion lhe times at which the current has Lhe known values o, 

^Ac , and the cuirent curve can be plotted 

L L 

On making L 9 o m the original diMcren'ial equation, and 
observing the proper limits, we get 


tu 4-1 — t„ 


F 


Mu f 

R" 


log 


II„ 
11,, 


i 


as the e pialion lo the curve representing the dying away of the 
cunent when the E M F' is withdrawn , m„, /n ,* _|_ x beiag deter 
mined horn the descending ( 11 , ID curve 

(4) When Lhe impressed L M J’ is sinusoidal, we substitute' 
for itXSldt m the equation 

, ^ /U „ 

F sin // — Kj, 

1 tit 


having determined the various values of r/B/rf/, as in the fore¬ 
going 

As by Lhe present method the value of m changes abruptly 
from lo FT!* + j, we must employ the general solution of the 
above, which for the interval G» G+n ia 


/ . ... j sin (/ ; 1) + A, + 1 e“ K '"G hi* 

+ '"-+i / L J 


in ordei lhat the current at lhe commencement of lhe interval 
A, ft rl , may have the same value which it had at the end of the 
interval G jG The complementary function 

Ac f , ,\ 


enables us to insure this condition , for, by taking Llie constant 
A*-i! of such a value that the above equation is satisfied when 
1 = i m and t — G there is no abrupt change in the cuneni The 
complementary lunclion, in lact, represents Lhe gradual dying 
away of whatever excess or defect of current there would be in 
the circuit when m changes 

This equation is lute lor all values of t between r- rad /« + j 
and, therefore, enables us to find the time, G + i. at which ihe 
current attains lhe known value H, + i/L 

By changing k into * + I, we oluam similarly the lime G + a at 
which the current has ihc value U K + i/ L - and so or 

Thus the determination of G+ j made lo depend upon G, anil 
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in order to make a start we must assume that the value of 1 is 
known for some definite value of t It is not of much consequence 
what assumption, within reason, Is made, as, though the cal¬ 
culated curves will vary with the assumption made, they will all 
eventually merge inLo the true periodic current curve at some 
point which will be exhibited when the first evanescence of 
Af-n/'wL takes place 

As this complementary function is a continually decreasing 
quantity, it becomes negligible when it is allowed Lime enough. 
This opportunity is afforded'Vhen Lhe straighter portions of Lhe 
(B, H) curve are reached 

In the paper are given diagrams showing the plotted curves 
of current calculated from the above equations, together with 
tables of calculated values 


“The Conditions of rhe Formation and Decomposition of 
Nitrous Acid " By V H Velcy 

The mam points of this inquiry may briefly be summarized os 
follows — 

(1) The formation of the impurity of nitrogen peroxide in 
nitric acid, imparting to it the veil known yellow tint, lakes 
place in the case of the mure concentrated acid, even at a tem¬ 
perature of 30°, and of the less concentrated aculs at from 
IOO°-i50 0 , even when the acid is not unduly exposed to sunlight 

(2) lhe reaction between nitric oxide and nunc acid may be 
regarded as reversible, thus — 

2N0 + 11NO, + n,o ^ 3HN0,, 

provided that Lhe aud be Kiifficienlly dilute, and the temperature 
sufficiently low Under these conditions equilibrium is esiab 
lished between the masses of mine acids when Lhe ratio of the 
former to the latter is, roughly speaking, as 9 1 The actual 

ratio vanes slightly on the one side or the other, according to 
the conditions of iht experiments With more concentrated 
acids and at higher temperatures the chemical changes taking 
place are more complicated, and lhe decomposition of tile acid 
more profound 

(3) The decomposition of solutions containing both nitric 
and nitrous acids i*> also investigated , the rate of the change is 
shown to be proportional to Lhe ma^s of the nitrous acid under 
going change The curve representing the amount of chemical 
decomposition In terms of the mass present is shown to be hyper¬ 
bolic, and illustrative of the law 


(I ) 


dL 

a r 


c 2 

M 


This holds good, whatever be the method employed for the pro¬ 
duction of the nitrous nitric acid solution 

The observed values for C or the Concentration of the nitrous 
acid are concordant with tho^e calculated according to the 
ahove differential equation within the limits of experimental 
error 

The rate is dependent upon Lhe ratio of the masses of the 
nitrous and nitric acid, being the more rapid, the greater the 
proportion of the former to that of the latter 

In the particular ca^c of the liquid prepared from nitric oxide 
and nitric acid, wherein the reproduction of solutions of similar 
concentration presents less difficulty, it is sh <wn that as the 
temperature increases in arithmetical the rale of change in 
creases in geometrical proportion, in accordance wiLh the 
equation 

(II ) Vf — T’ (l /f # “V, 
the value for k being o 0158. 

Finally, though the mirous nitric acid solutions behave in a 
similar uiannei as legards the diminution of the ina*s of the 
nitrous acid, 3el, in other respects, such ns evolution of gases 
and the action upon metals, they are dissimilar 


“ On the Method of kxammalion of Photographic Objectives 
at the Kew Observatory " By Major L Darwin Comnium 
caied by Captain Abney, R E , F H S 

I he paper describes the method of examination of photo¬ 
graphic objectives which has been adopted at the Kew Observa¬ 
tory, chiefly on the recommendation of the author In selecting 
and devising the different teats, Major Darwin acted in co opera- 
Hon with Mr Whipple, the Superintendent of the O nervatory, 
and was aided by consultations with Captain Abney. 

1 he object of lhe examination 1a to enable any one, on the 
payment of a small fee, to obtain an authoritative statement or 
certificate os to the quality of an objective for ordinary purposes 

NO. IlS2 p VOL 46] 


An example is first given of a “Certificate of Examination, >p 
such as would be obtained from Kew, and then the different 
tests are discussed in detail The following are the different 
items in the Certificate of Examination, or lne various tests to 
which the objective ia subjected — 

(1) to (4) None of this information forms part of the result 
of the testing 

(5) Number of External Reflet ting Surfaces 

(6) Centering in Mount 

(7) Visible Defects , such as Veins t Feathers , iSrv 

(8) Flare Spot 

(9) Effect we Aperture of &tops x which k given for each one 
supplied with the objective In recording the resultSj iL is 

f ropoaed that the system of numbering recommended by the 
nternalional Photographic Congress of Tans of 1SS9 should be 
adopted 

(to) Angle of Cone of Illumination , 

(11) Principal Focal Length —This is found by revolving 
the camera through a known angle, and measuring Lhe move¬ 
ment of the image of a distant object on the ground glass , 
with the Testing Camera it is so arranged that an angular 
movement can be given with great ease and accuracy, and that 
the angle 1a such that half the focal IcngLh is directly read off 
on a scale on the ground gloM lhe observation is made when 
lhe image is at a point some 14 degrees from the axis of the 
objective, and lhe effect of distortion and curvature of Lhe field 
is discussed , it is proved that the focal length thus obtained, 
even though it may not be identical with the principal focal 
length as measured on the axi 1 *, is nevertheless what the photo 
grapher in reality wanLs to ascertain 

(12) Cuntalui e of the Field 

(13) Distortion —Ihm lesL depends in principle on ascertain¬ 
ing lhe saguta or deflecLion in the image of a straight line 
along one Hide of the plate, In Lhe discussion it is shown that 
to give the total distortion near the edge of the plate would nut 
answer practical requirements, and lhat the proposed method 
of examination does give the most useful information that can 
be supplied 

(14) Definition —Ihis is found by ascertaining what is the 
thinnest black line the image of which ls just visible when seen 
against a bright background It is shown that Lhis is Lhe best 
method that could be devised of measuring the defining power 
of an objective, and that it is not open to serious objections on 
theoretical grounds 

(15) Ach* omatism —In the Certificate is recorded under this 
heading the difference of focus between an object when seen 
in white light and the same when seen in blue or red light 

(16) Astigmatism —This lest is performed by measuring the 
distance between ihe focal lines at a position equivalent to the 
corner of the plate, and by calculating from the result thus 
obtained the approximate diameter of the disk of diffusion due 
to astigmatism 

(17) Illumination of the Field —The method of examination, 
which 1* due to Captain Abney, is described 

^ “On Certain Ternary Alloys Part VI Alloys containing 
Aluminium, together wiih Lead (or Bismuth) and Tin (or 
Silver) " By C. R Alder Wright, D Sc , F R S , Lecturer on 
Chemistry and Physics in St Mary's Hospital Medical School 
lhe experiments described in this paper are a continuation 
of the previous researches on Lhe miscibility of molten 
metals under such conditions that whereas two of the 
metals, A and B, will not mix togeLher in all propor¬ 
tions, the third, C, is miscible in all proportions with either 
A or B severally The alloys now investigated are those where 
A i*. lead (or bismuth) , B, aluminium , and C, tin (or silverjfa 
£Thcy show considerable analogy with, and resemblance to, thoHr 
previously described containing the same metals as A and C re- 
hpecuvely, but zinc instead of aluminium os B , but certain 
differences are noticeable thus the substitution of aluminium for 
zinc invariably raises the critical curve , causing it to lie outside 
ill former ]K)siuon, this being observed whether ihe heavy 
immiscible metal, A, be lead or bismuLh, and whether the solvent 
metal, C, be tin or silver. On the other hand, the substitution of 
bismuth for lead always depresses the critical curve x causing it to 
lie inside hi former position , this being equally observed 
whether the lighter immiscible metal, B, be zinc or aluminium, 
and whether lne solvent metal, C, be Lin or silver In the cose 
of the metals bismuth-zinc-silver and lead-zlnc-silver, peculiar 
bulges (inwards and outwards) were noticed In ceitain parts of 
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the critical curve, due to the formation of definite atomic com¬ 
pounds, AgZn„ and Ag i Zn (J , no corresponding indication', arc 
observed when aluminium replaces zinc in these mixture?, 
whence apparently similar atomic combinations of silver anl 
aluminium are not fafrmed On the other hand, lead zinc-tm 
and lead-aluminium-tin alloys correspond sharply with each other 
in that they are the only alloys yet examined where the direction 
of slope of the tie lines is not the same throughout , in each case 
the lower ties slope to the left (lead side), and the upper one? In 
the right (zinc side) , the point where the angle of slope of the 
lower ties is a maximum corresponds in each case with a ratio 
between lead and tin in the heavier alloys formed approximating 
pretty closely to that^ftdicated by the formula Pb B Sn, suggest 
mg that the sloping of the lower lies is due to the formation of 
this definite atomic compound '1 he upper ties in each case 
exhibit a tendency to converge towards a point on the right- 
hand side of the curve, approximately where th> ratios of zinc 
to tin and aluminium to tin respectively are those indicated hy 
the forma I te ZniSn, and Al<Sn , suggesting the existence of 
these definite compounds 

In the course of the experiments, it is shown incidentally that 
bismuth and aluminium are practically immiscible when molten 
at about 900° C bisnauLh dissolves less than o 1 per cent of 
aluminium, whilst aluminium dissolves about 2 o per cent of 
bismuth The binary alloys of bismuth and aluminium stated hy 
previous observers to exist are simply more or less intimate inter¬ 
mixtures of the two metallic solutions 

“Oil the Theory of Electrodynamics as alTcctecl by the 
nature of the Mechanical Stresses in Excited Dielectrics ” 
By J Ljirmor 

The various theories of electrodynamics are examined from the 
standpoint of Lhelr ability to explain the experimental facts as 
to pressures m liquid dielectrics which have been made out by 
Quincke and other experimenters 

The principal conclusions are as follow — 

(l) It follows from the experimental results that the stress in 
an excited fluid dielectric between two condenser plates consists, 
at any rate to a first approximation, of a tension along the lines 
of force and an equal pressure in all directions at right angles 
in them, superposed upon such stress as would exist in a vacuum 
with the same value of the electric force 

(а) It follows from experiments that the numerical value of 
these additional equal tensions and pressures is, at any rate to a 
first approximation, (K - i)F 2 /8t, where F is ihe electric force, 
and K the inductive capacity 

(3) Such a distribution of equal tension and pressure is 
necessarily the result of a uniform volume distribution of energy 
in the dielectric, irrespective of what theory is adopted as to Us 
mode of excitation 

(4) If we consider the mode of excitation to be a quasi 
magnetic polarization of Hi molecules, the numerical magnitude 
of these stresses should be 

KM - + 

where A is a coefficient which depends on the molecular dis¬ 
creteness of the medium, and is probably not very different frorf 
the value A discrete polarization or the molecules does not 
account for the stress, so far as this coefficient is concerned 

(5) The stress which would exist in a vacuum dielectric is 
certainly due in part to a volume distribution of energy, as is 
shown by the propagation of electric waves across a vacuum 
There is thus no reason left for assuming any part of it to be due 
to a distribution of energy at in (wo surfaces, acting directly on 
Ofch other at a distance There 11 therefore ground for assum 
ifkg a purely volume distribution of energy in a vacuous space, 
ifeftding to a tension (1 /8x)F a along the lines of force, and a 
pressure (1/S^F 1 at right angles to them 

(б) The yuan-magnetic polarization theory rests on the 
notion of a dielectric excited Dy a surface charge on the plates, 
and therefore involves a surface distribution of energy, unless in 
Lhe extreme case when the absolute vxltte of K 11 very great; in 
that case a slight surface-charge produces a great polarization 
effect, and in the limit the polarisation may be taken as self 
excited Thus the absence of a surface distribution of energy 
leads to Maxwell's displacement-theory, in whi>ih all electric 
currents are circuital, and Lhe equations of electrodynamics are 
therefore ascertained 

(7) It appears that even thu limiting polarisation theory 
must be replaced, on account of Lhe stress-for Aula in ( 4 ), by 
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some dynamical theory of displacement of a more continuous 
character 

“ The Hippocampus " Dy Dr Alex Hill 

Observations upon lhe brain? of various aquatic mammals 
which show that, when the sense of smell is completely absent, 
aa judged by the total suppression of ihe olfactory bulb and 
nerves, the essential constituent of lhe "hippocampus,” the 
fascia denials, 19 absent also Amongst oLher mammals Lhe 
fascia dentati varies in development ns the olfactory bulb 

Chemical Society, June 2—Dr W II Perkin, 1 R S 
Vice President, in ihe choir—The following papi rs were 
read —Ethylene derivatives of diazoamido compound", by R 
Mehlola and F W SireatfeiM lhe authors find that eihylene 
diazoamides result from the action of ethylene dibrumide and 
caustic alkali on diazoamide^. dissolved in alcohol The pro¬ 
ducts thus obtained have the general formula— 




mixed cthypEne dlazoamides can also be obtained These com¬ 
pounds are veritable, and arc decomposed by prolonged con¬ 
tact with concentrated hydrochloric acid at ordinary tempera¬ 
ture? —The action of light on diver chloride, by H D baker 
The small loss in weight which silver chloride undergoes on 
exposure to light has lea the author to investigate wheiheroxygen 
is absorbed at the same time that chlorine is evolved, Rolierl 
Hunt having long ago stated that such an absorption does occur 
Silver chloride was placed in a bulb connected with a long tube 
standing over caustic potash solution , the atmosphere consisted 
of air or oxygen On exposing this apparatus to light, the 
liquid rose in the tube, showing that oxygen had been absorbed. 
The proportion in which Lhe elements silver, chlorine, and 
oxygen were contained in the darkened subsiance was then de¬ 
termined The results agree approximately with the formula 
Ag^ClO The experimental difficulties in the way of an exact 
determination of Lhe composition of the darkened product are 
very great, owjng to the fact that lhe dark subatance 1» mixed 
witn an enormous quantity of unchanged silver chloride The 
product of exposure to light never contains more than o I gram 
of the dark colou^d substance per 50 grama of unaltered silver 
chloride Another cause of inaccuracy complicates the result if 
the analyses be not made immediately after exposure, Lhe 
darkened substance turns while again if left in the dark, 
probably owing to the formation of another oxychloride The 
thoroughly dried darkened shbstance yields water on reduction 
in pure hydrogen, and also ^evolves oxygen on treatment wtLh 
pure chlorine The results of determinations of the constituents 
of the darkened product made by various analytical methods 
agree as well as could be expected Silver chloride does not 
darken when exposed to light in absence of oxygen No 
darkening was observed in a vacuum, in carbon dioxide, or in 
carefully purified carbon tetrachloride It is, however, difficult 
to eliminate traces of alcohol, carbon dtaulph|de, &c , from 
carbon tetrachloride, and the darkening caused by these 
impurities has hitherto been confounded with that caused 
by oxygen Darkened silver chloride diuolvef completely 
in boiling potassium chloride solution, and the solution 
so obtained contains caustic potash The production of this 
free alkali seema to prove conclusively that oxygen is present 
in the darkened substance in the combined state —The estima¬ 
tion of slag in wrought iron, by A E Barrows and T 
Turner Cast iron comparatively rich in non-metalhc elements 
is known to afford a greater yield of puddled bar than do purer 
samples of iron The lots on reheating and rolling into finished 
iron is, however, also greater This difference has been attri¬ 
buted to intermingled slag The authors prepared four samples 
of iron, viz best bar, beat sheet from Lhe same bar, common 
bar, and common sheet from the same Pig iron of known 
composition was used , the yield of common puddled bar was 
6 5 per cent greater than that of the "other, but the loos on 
reheating was also 1 5 per cent greater, leaving a balance of 
5 per cent in favour of the common iron The results of analyse? 
show that the silicon is enually, and very slightly, reduced in 
each case, whilst the phosphorus was much reduced in common 
iron, and but scarcely affected in beat This does not favour the 
view that much more slag is removed in one case than in the 
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other The authors conclude that for practical purposes the 
weight of slag in best and common iron may be taken as 
identical, and that on reheating and rolling each loses about the 
ume weight of slag The additional loss noticed on reheating 
Impure iron is due chiefly to the elimination of phosphorus, 
probably in the form of ferrous phosphate On attempting to 
estimate the slag by combustion in chlorine, a method already 
employed for cast iron, it was found that the slag was readily 
attacked by the gas at a very low red hear An examination of 
the behaviour of a numb^- of iron ores and ElagB showed that 
action occurs according to the equation 3FeO — Fc 2 O a + Fe , 

£he free iron subliming as feme chloride —Corydaline, 11 , by 

J J. Dobbie and A Lauder Analyses of salts of corydaline 
are given in support of the formula C n lfgnN0 4 , originally 
proposed by the authors for this alkaloid The alkaloid em- 
plo) ed by them is identical with that extracted by Adermann 
from the root9 of Coryda/is cava Corydaline yields four 
molecular proportions of methyl iodide on treatment with 

concentrated hydnodic acid f the hydnodide of a new base 

C lg H ai N 0 4 ,HI is also obtained The conclusion that corydaline 
contains four methoxy groups is confirmed by the inability of 
the authors to obtain any definite reaction with phenylhydrazine 
or phosphorus penlachloride —The action of ^romme on 
allylthiocarhimide, by A E Dixon Allylthiocarhimide 
readily combines with bromine, yielding dibrnmopropyllhio- 
carbimide as an oily liquid which decomposer on distilla¬ 
tion under ordinary pressures This compound does not 
afford dibromopropyfphenylthiourea when treated with 
aniline, hut the two substances react with elimination 
of hydrogen bromide and formation of a compound of the 
formula CmHjjBrNjS, probably w-phenylbromotrimethylene 
^ thiourea —The hydrolytic functions of yeast, Part 1 , by J 
O’Sullivan It is generally stated, on the authority of Berthelot, 
that the water in which yeast has been washed possesses, like 
yeast itself, the power of hydrolyzing cane sugar, and that the 
acLive substance can be precipitated from the solution by means 
of alcohol Ihe author shows, however, that healthy yeast 
yields none of its invertase to water in which it is washed 
When such yeast is placed in contact wiLh sugar, hydrolysis is 
effected solely under the immediate influence of the plasma of 
the cell, no invertase leaving the cell while hydrolysis is taking 
place A detailed amount is given of experiments carried out 
under various conditions, which show that water which had 
been In contact wiLh highly active yeast for ranous times had 
no hydrolytic power, although on the addition of a mere trace 
of invertase, it at once became active 1 he author therefore 
concludes lhat the resolution of cane sugar under the influence 
of yeast n entirely due to zymic hydrolysis —The constitution 
of lapachic acid (lapachol) and its derivatives, by S C Hooker 
Lapachic M acid ” is found in a crystalline state in the grain of a 
number of South American woods, and derives its name from 
the lapach tree, which is plentiful in the Argentine Republic 
On treatment with sulphuric and, lapachol is converted into an 
lsomende generally known as Inpachone The author proposes 
to term thiN latter substance 0 -lapachone, it being a derivative 
of 0 naphthaauinune When lapachol is treated with con¬ 
centrated hydrochloric acid, a-lnpachone, a derivative of 
a nnphthaqumone is obtained The author assigns the follow 
mg constitutional formulse to these three isomendes— 

O O 

i / \ /N |CH CH C,H 7 CH C„H 7 


\/\/ U 

o 

i-Lnpachone. 


was proposed by Mr Thomas Christy, seconded by Mr C J 
Breese, and earned —Mr H Bernard exhibited specimens and 
made remarks on the probably poisonous nature of the hairs 
anil claws of an Arachnid (6 'aUodcs) —On behalf of Capt 
Douglas Phillott there was exhibited a curious case of mal¬ 
formation in the beak of an Indian parrakeet, Pal&orms tor- 
quatus The upper mandible was so abnormally decurved as 
almost to penetrate between the rami of the lower mandible, 
and although the bird wa* In good condition at the 
time it was shot by Capt Phillott at Dera Ismail Khan, 
Punjab, in March last, it was evident that had it not been killed 
then, death must have soon ensued from a severance of the 
trachea by the sharp extremity of the prolonged mandible — 
Mr D Moms exhibited, and made some very instructive re¬ 
marks on, plants yielding Sisal hemp in the Bahamas and 
Yucatan, and pointed out their distribution and mode of growth 
He also exhibited and described the preparation of a gut silk 
from Formosa and Kiungchow —Mr Scott Elliott gave a brief 
account of a journey he nad recently made to the west coast of 
Africa, and described the character of the vegetation of the 
particular region explored, and the planLs collected by him — 
Mr. Tenner Weir exhibited and made remarks on a species of 
cne —On 1 ~ 


s iCH a CH C b H 7 


0m Lapach one. 

It ii shown that Pmtrmo’s isolapachone in reality contains leas 
hydrogen than the lapachones, and u doubtleoa a 0-naphtha- 
quin on a - pro py 1 - furfarm n 

Llnneen Society, June ^ —Prof Stewart, President, In the 
chair —The Vioe-Fre-tdenis for the year having been nominated 
Vy the President, a vote of thanks to the officers of the Society 
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Psyche —On behalf of Mr Ernest Floyer, a paper was read by 
the Secretary on the disappearance of certain desert plants in 
Egypt through the agency of the camel —Mr F Perry Coste 
gave an abstract of a paper on the chemistry of the colours in 
insects, chiefly Lepidoptera The paper was criticized by Prof 
Mcldola, who was unable to accept the views expressed, the 
results of the experiments made being, in his opinion, incon¬ 
clusive —The meeting was brought to a close by the exhibition 
of an excellent oxyhydrogen lantern, recently presented to the 
Society by Dr R C A Prior, when Dr R B Sharpe exhi¬ 
bited a number of coloured slides of birds designed to illustrate 
Lhe interesting subject of mimicry and protective coloration 

Geological Society, June 8 —W II Hudleston, I r R S , 
President, in ihe chair—lhe following communications were 
read —'lhe Tertiary microzoic formations of Trinidad, West 
Indies, by R J Lechmcrc Guppy (Communicated by Dr 
H. Woodward, F R S ) After giving an account of the 
general geology of the island, and noticing previous memoirs 
devoted to that geology, the author describes in detail lhe 
characters of the Nupanma Beds, to which he assigns an Eocene 
and Miocene age lie considers that the Nanva Marls are not 
inferior to but above the Napanma Eocene Marls, nod are 
actually of Miocene date Details are given of the composition 
and characters of the " argilme,” the loramimferal marls occa¬ 
sionally containing gypsum, and the diatomaceous and radlo- 
larian deposits of Naparima The Pointapier section is then 
described, and its Cretaceous beds considered, reasons being 
given for inferring that there was no break between the Creta 
ctous and Eocene rocks of the Parian area Detailed lists of 
the foraminiferal faunas of the marls are given, with notes lhe 
author observes that the Eocene molluscan fauna oT T nnidad 
shows no near alliances with other known faunas, thus differing 
from the well known Miocene fauna of Haiti, Jamaica, Cuba, 
Trinidad, and other localities Only one mollusk is common 
to the Eocene and Miocene of the West Indies The 
shallow-water Foraminifera are found in both Eocene 
and Miocene, whilst the deep-waLer Foraminifera are 
nearly all of existing species It would appear that during 
the Crrtaccous and Eocene periods a sea of variable depth (up 
to looo fathomB) occupied the region now containing the 
microzoic rocks of Trinidad, whilst a mouniain range (which 
may be termed the Parian range) extended continuously from 
the north of Trinidad to the littoral Cordillera ol Venezuela, 
forming the southern boundary of the Caribbean continent, atbcj 
possessing no large streams to transport mechanical sedimeifc 
into the Cretaceo-Eocene sea which opened eastward into the 
Atlantic An appendix by Mr J W Gregory deals with the 
microscopic structure of the rocks 1 he reading of this paper 
waa followed by a discussion, in which the President, Dr H 
Woodward, Mr J W Gregory, Mr. Vaughan Jennings, and 
Dr Hinde took part —The Bagshot Beds of Bagxhot Heath 
(a rejoinder), by the Rev A Irving — Notes on the 

f eology of the Nile Valley, by E A lohuson Pasha and 
I Droop RNfhmond (Communicated by Borman Tate ) The 
rocks on either side of the Nile are chiefly Eocene (and Cre¬ 
taceous?) from Cairo to Esneh , south of this Is sandstone, 
which the authors believe to be Carboniferous, and to yield pos 
sible indications of aoa), reaching to near Assouan, where It 
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mecti the granite and basalt of that region , a few mile^ «omh 
the sandstone begins again and continues to Wady Hilfa, 
broken only by granite dykes The granite is intrusive into and 
alters the sandstone, whilst the latter reposes upon the basalt 
and In some cases, was deposited against upstanding basaltic 
masses Unmistakable lavas occur near the Nile east of 
Minieh and west of Assiout A description of some remarkable 
faults is given, and various minerals are noLiced as occurring in 
the sedimentary rocks and the bed of an ancient river 

Mathematical Society, June 9—Prof GreenhiM, F R. S , 
President, in ihe chair —Prof Hennci exhibited a model 
of movable hyperboloids of one sheet In 1873 he 
gave a student at University College the problem to 

construct a model of a hyperboloid of one sheet 
hy fixing three sticks anyhow, placing others so as to cut 
these, and tying them together wherever they met lie told the 
student that the system would soon become rigid, hut was sur 
prised to find lhac this was not the case It was easy to see ihe 
reason of this fact, and ihus he established the theorem If ihe 
two sets of generators of a hyperboloid be connected by nrlicu 
laled joints wherever they meet, then the system remains movahle, 
the hyperboloid changing its shape It was also soon found thaL 
each point moves during this deformation along the normal to the 
momentary position of the surface, and that therefore the different 
sitions of the surface constitute a system uf confocal hyper- 
loids lie then made a model such that the generators 
represented by slicks meet at points which lie on lines of cur¬ 
vature oT the hyperboloids These describe, therefore, Lonfocal 
ellipsoids and hyperl>oloids of two sheets In January 1874, 
Prof Henrici exhibited this model at a meeting of the Society 
Shortly afterw ards a student made two copies of this model, and 
these were fastened together in such a manner that both could 
move together, remaining always confocal It was this last 
model that was now shown The properties uf the movahle 
hyperboloid became more widely known through a question 
which Prof Greenhill set in 187B at the Mathematical 1 npos 
Examination, and this led Prof Cayley to give a solution of it 
in the Messenger of Mathematics Since that time several 
French mathematicians have made further investigation of Lhe 
properly in quesLion MM Darboux and Mannheim, in par 
Liculur, have made beautiful applic&non of the deformable hyper 
boloid to the motion of a gyrating rigid body —The following 
further communications were made —lhe second discriminant 
of the ternary quantic, \'u | /tz + sX hy Mr J E Campbell 
If the ordinary discriminant of this quaniu. in s, lie formed, 
lhe result will be a quantic in y\ z The discriminant of this 
latter the writer believes vanishes identically with certain 
exceptions Prof Hennci referred Lhe author to a 
paper by himself in vol 11 of the Society’s Proceedings 
—On the reflection and refraction of light from a magnetized 
transparent medium, by A B Basset, F K S The object 
of this paper is to apply the theory of gyrostatically loaded media, 
to investigate the reflection and refraction of light at the surface 
of a magnetized transparent medium This subject has been 
partially discussed by Mr Larmor in a paper communicated to 
the Society last December, in which he has obtained the equa¬ 
tions of motion of the medium , but the paper in question contains 
(Mr Basset thinks) a certain amount of vague and obscure 
argument, founded upon general reasoning, which is calculated 
to envelop the subject in a cloud of mystery, rather than to en¬ 
lighten ine understanding lie, therefore, finds it necessary 
to write out the theory dc nova, and to enter into a careful dis 
cuasion respecting the boundary conditions The principal 
results are aj follows When the magnetic force is parallel to 
the reflecior, and also to the plane of incidence, the expressions 
for the amplitudes of the reflected light are ihe same os those 
which be obtained by means of an extension of the electro 
magnetic theory (see Phil Trans , 1891, p 371) , but when the 
magnetic force is perpendicular to the reflector, the above-men¬ 
tioned expressions are of the same form as those furnished by 
the electromagnetic theory, with the exception that the signa of 
the magnetic terms are reversed An experimental test of the 
relative merits of the two theories might probably be obtained 
by 

means of certain experiments performed by Prof Kundt 
{Berlin Sitxungsbcruhte^ July 10, 1884 , translated Phil Mag , 
October 1884), but the mathematical work, although presenting 
no difficulty, would be somewhat laborious. Having worked 
out these remits, he endeavours to obtain a theoretical explana¬ 
tion of Kerr 1 ! experiments, on reflection from a magnet, by 
combining the theory of gyrostatically loaded "media with the 
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Lheory of metallic reflection, explained in his lunik no ‘ Physical 
Optics," chapter xviu sections 386-87, but the results are not 
entirely satisfactory 1 his, hovuver, is not surprising, inasmuch 
as the theory of gyrostatically loaded media takes no account of 
Lhe statical effects of magnetization —NoLe on approximate 
evolution, by Prof I loyd I anner 1 his noie supplies a defi¬ 
ciency in a paper (Math Soc Pruc , vol xvm ) in which Frof 
Hill pointed out the incorrectness of the rule for contracting the 
processes of finding the square and cube roots of a number— 
namely, it gives a praclicil lest for determining the cases when 
the rule can, and when it cannot, by safely applied A proof of 
the exactness of Cayley s number of seminvariants of a given 
type, by Mr E B Elliott, F K S —Further noLe on aulo- 
morphic functions, by Prof W Burnside 

Royal Meteorological Society, June 15 —Dr C 
Iheodore Williams, President, in the chrur—The following 
papers were read —English climatology, 1881 1890, by Mr. 

F C Bayard I his is a discussion of the results of the dimato- 
logical observations made at the Society’s stations, and printed 
in the Meteorological Pu ont for the ten year^ 1881-1890 The 
instruments at these stations have all been verified, and are ex¬ 
posed under similar conditions, the thermometers being mounted 
in a Stevqpson screen, with their bulbs 4 feet above Lhe ground 
The stations are regularly inspected, and the instruments 
tested by thtf Assistant Secretary i he stations now 

number about eighty, but there were only fifty-two which 
had complete results for the ten years in question The 
author has discussed the results from these stations, and given 
the monthly and yearly means of temperature, humidity, cloud, 
and rainfall His general conclusions arc — (1) WiLh respect to 
mean temperature, the sea coast stations are warm in winter and 
luoI in summer, whilst the inland stations are cold in winter and 
hot in summer (2) At all stationi the maximum temperature 
occurs in July or August, and Lhe minimum in December or 
January (3) Relative humidity is lowest at the sea coasL stations, 
and highest at the inland ones (4) I he south-western district 
seems lhe most cloudy in wimer, spring, and autumn, and the 
southern district lhe least cloudy in the summer months, and Lhe 
sea o<nst stations are, bs a rule, less cloudy than the inland ouch 
(5) Rainfall is smallest in April, and, as a rule, greatest in 
November, and it increases from cast lowest —The mean tem- 
pcraiure of the air on each day of the year at the Royal Obser¬ 
vatory, Greenwich, on the average of the fifty years 1841 to 
1890, by Mr VVi Ellis The values given in this paper are 
derived from eye observations from 1841 to 1848, arid from the 
photographic records from 1849 to 1890 The mean annual 
temperature is 49° 5 I he lowest winter temperature, 37“ 2, 
OLcurs on January 12, and the highest summer temperature, 
6j J 8, on July 15 The average temperature of the year is 
reached m spring, on May 2, and in autumn on October 18. 
The interval during which the temperature is above the average 
is 169 days, the interval during which it is below Lhe average 
being 196 days 

Sydney 

Royal Society of New South Wales, May 4—Annual 
Meeting — H C Russell, F R S , President, in the chair — 
The report stated that 61 new members had been elected 
during the year, and the total number on the roll on April 30 
was 478 During the year the Society held eight meetings, at 
which Lhe following papers were read —Presidential address, by 
Dr A Leibius —Notes on the large death-rate among 
Australian sheep in country infected with Cumberland disease 
or splenic fever, and Notes on a spontaneous disease among 
Australian rabbits, by Adrien Loir —Com pressed-air flying 
machines, Nos 13 ana 14, and on a wave-propelled vessel, by 
L Hargrave — A cyclonic storm or tornado in the Gwydir 
district, Preparations now being made in Sydney Observatory 
for the photographic chart or the heavens , Notes on some 
celestial photographs recently taken at Sydney Observatory , and 
Notes on the rate of growth of some Australian trees, by H. C 
Russel], F R S —Some folk-songs tnd myths from Samoa, 
translated by the Rev. G Pratt, with introductions and notes, 
by Dr John Fraser —Notes on the use, construction, and cost 
of service reservoirs, bvC W Darley —On the constitution of 
the sugar senes, by W. M Hamlet —On kaolimte from the 
Hawkeibury Sandstone, by H G Smith —A contribution to 
the microscopic structure of some Australian rocks, by the Rev. 
J. Milne Curran.—On some New South Wales and other 
minerals (note No. 6), by Prof. Liversidge, F R S —Artesian 



192 


NA TURE 


[June 23, 1892 


water in New Soulh Wales (preliminary notes), by Prof T W 

E David-The Medical Section held four meetings The 

following papers were read —A brief account of the histology and 
development of tubercle, by Prof Anderson Stuart —Remarks 
upon tne nature and treatment of diphtheria, by Dr W Camic 
Wilkinson —Glimpses of the past a senes of sketches with 
pen and pencil or the medical history of Sydney, by Dr Honlson 
-The Microscopical Section held five meetings The following 

K apcr was read —Notes on slicing rocks for microscopical study, 

y the Rev J Milne Curran-The Civil and Mechanical 

Engineering Section held eight meetings. The following papers 
were read —Recent researches on the strength, elasticity, and 
endurance of materials of construction with especial reference to 
iron and steel, by Prof Warren —The bridge over l ane Cove 
River at the head or navigation, by H H Dare —On the calcula¬ 
tion of stresses by means of graphic analysis, by J I Huycroft 
—On the ttcheometer and its application to engineering surveys, 
by W Poole, Jun —On the sewerage of country towns the 

separate system, by Dr Ashburton Thompson-The Clarke 

Medal for 189a had been swarded to Prof W T Thiselton 
Dyer, F R S The Council had issued the following list of 
subject! with the offer of the Society's bronze medal, and a prize 
of £ 2 5 for ea<J> of the best researches if of sufficient merit — 
(To be sent in not later than May 1, 1893) Upon th<* weapons, 
utensils, and manufactures of the aborigines of Australia anil 
Tasmania, on the effect of the Australian clnfiatc ii]>on the 
physical development of the Australian barn population , on the 
injuries occasioned by insect pests upon introduced trees (To 
be sent in not later than May I, 1894) On the timbers of New 
South Wales, with special reference to their fitnesB for use m 
construction, manufactures, and other similar purposes , on the 
raised sea beaches and kitchen middens on the coast of New 
South Wales , on the aboriginal rock carvings and paintings in 
New SouthWales —The Chairman read the Presidential address, 
and the Officers and Council were elec ed for the ensuing year, 
Prof Warren being President. 

Paris 

Academy of Sciences, June 13—M d’Ahbadie m the 
chair,—A new contribution to the hisiory of the truffle, Hr mama 
Cambomi , 11 Terfis ” of Southern Algeria, by M A Chatin — 
On subcutaneous or intra-venous injections of liquid extracts 
from several organs as a therapeutic method, by MM Brown- 
Stquard and d'Arsonval —In the place of the >ale Dom Pedro 
d'Alcantara, M von Helmholtz was elected Foreign Associate 
—Researches on the Rolar atmosphere, by Mr George E Hale, 
of the Kenwood Astrophysical Observatory, Chicago A photo 
graph of a metallic protuberance, obtained with an aperture 
of 12 inches and a large grating spectroscope, shows all the 
lines previously announced in the ultra-violet, and the following 
additional ones 3961 7 (manganese?), 3900 7 (calcium), 
3886 4 (hydrogen), and 38604 (iron?) lhe writer has suc¬ 
ceeded in photographing facula; in the centre of the disk 
—On the general problem of the deformation of sur¬ 
faces, by M L. Raffy—On the theory of the fuchston 
functions, by M Ludwig bchlesinger — On transforma¬ 
tions in mechanics, by M P Painleve —On considerations 
of homogeneity in physics, by M A Vaschy —On the non- 
reolizition of the spheroidal state in steam boilers reclamation 
of priority, bv M de Swarte.—On the co existence of dielectric 
power and electrolytic conductivity, by M E Douty A rigid 
condenser is formed of iron disks separated by small wedges of 
mica, and joined by iron screws isolated by mica and placed 
opposite the wedges This condenser is plunged into a fused 
mixture of equal parts of the nitrates of sodium and potassium 
Air bubbles are carefully removed with plates of mica, and the 
condetaer is withdrawn at the moment when the salt com¬ 
mence* to solidify The liquid, retained by capdlanty, forms 
between the disks an adherent regular solid layer. The appa¬ 
ratus while yet hoL is plunged into melted paraffin, which sur¬ 
rounds U with an Isolating layer devoid of hygroscopic power 
The experiment! give a value for k approaching 4, and nearly 
constant within the limiti of temperature in which the 
specific resistance fa ohms may vary from 3’6 x 10 11 to 
26 x id*, it in the ratio of about 138 to I Here the 
conductivity and the dielectric capacity belong to molecule* of 
the same kind It ij probable that if Lhe experiment! could be 
extended to ordinary electrolytes, they would give results of the 
lame kind—that infinite values of the dielectric comtant£ The 
diatinction between dielectrics and electrolytes would thus solely 
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reside In the amount of their conductivity. Dielectric polariza¬ 
tion, established in a very short time in companion with the 
ten-thousandth of a second, would correspond, in Grotthmi'i 
si heme, to the initial orientation of the compound molecules, 
their conductivity to their progressive rupture —On the retarda¬ 
tion in the perception of the different rayi of the spectrum, by 
M Aug Charpenlier On suddenly illuminating tne lilt of a 
spectroscope by white light, the red portion of the spectrum is 
seen first, and the light seems to shoot across from the red to the 
violet Thu was confirmed by rotating an Inverted sector of a 
citlIc, i cm broad at the base, and 8 to 10 cm long once in 
two or three seconds The extreme point seemed drawn out into 
a kind of spectrum extending from jhe red to the green The 
maximum duration of excitation compatible with the isolation of 
the colours does not exceed about four or five thousandths of a 
second —On the anhydrous crystallized floondei of nickel and 
cobalt, by M C Poulenc —Action of mtnc oxide upon the 
metals, and upon the metallic oxides, by MM. Paul Sabatier 
and J U Sendercns —Thermochemlcal study of guanidine, of 
its salts and of nitroguanidme, by M C Matignon.—Researches 
on the dmodic derivatives of the three isomeric diphenols, by 
M de Forcraud—On normal pyrotartaric or glutaric acid, by 
M G Maasol —Study of the decomposition or the diazo com 
pounds, by MM J Hausscr and P Th. Muller.—The folds in 
the Secondary formations in the neighbourhood of Poitiers, by 
M Jules Welach —On the genesis of the ophiolilic rocks, by 
M L Mazzuoli —Three cases of increase in the velocity of 
iranimisHion of sense impressions, under the influence of injec¬ 
tions of the testiculary liquid, by M Grigorescu. 
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THURSDAY, JUNE 30, 1892 


THE LONDON UNIVERSITY OF THE FUTURE 


A MONG the many points discussed in relation to 
the schemes for providing London with a Uni¬ 
versity which have been under consideration during 
the last few years, scarcely any reference has been 
made to the higher teaching which ought to be at the dis¬ 
posal of the citizens of the most important and largest city 
in the world Attention has been almost exclusively di¬ 
rected to the class teaching necessary to pass certain exami¬ 
nations which open the door to professional employment 
It is not necessary to enlarge upon this remarkable 
omission, although the reason for it is not far to seek, 
but we think it may be desirable, in order to show that such 
teaching is not Utopian, and that other nations freely pro¬ 
vide what is so conspicuous by its absence in London, 
to give an indication of the quantity and quality of the 
teaching in the metropolis nearest our own 

The indications, to be exhaustive, would occupy several 
pages of Nature, we must perforce content ourselves 
by giving the courses open to the citizens of Pans at the 
Sorbonne and the College de France 
The question does not concern science alone We have 
not, therefore, limited ourselves to the scientific subjects , 
and it will be understood that, besides the undergraduate 
and graduate courses, there are special courses connected 
with the many other institutions in Pans allied either 
with the various professions directly, or wuh the national 
culture generally 

Among the former we may content ourselves at present 
with referring to the £cole N ormal and the Lcole Polytech- 
mque , among the latter are the Museums of Natural 
History, of Physical Science, of Antiquities, Art and 
Archeology, each of these with lectures on the subjects 
which are illustrated by their contents 

We shall, if possible, take a subsequent opportunity of 
giving lists of Lhese special courses, but the lectures at the 
University and College alone exhaust our space for this 
week Comment on the breadth of the teaching and of 
the men to whom it is conhded in Pans, and on the 
absence of anything approaching it here, is needless 


8 30I 


Sorbonne Faculty of Sciences 
1892 —Second Scholastic Term 


Day I Haur \ 


Subject 


8 45 

9 

to 

10 30J 


■- 3 o; 

3 45 


Differential and Integral Calculus 
Ordinary Differential Equations 
and Equations with Derived 
Parnals 

Lectures on Geology General 
Lecture! on Chemistry Manipu¬ 
lations Tor the Licentiate 
Lecture! in Natural Science 
Calculus of Probabilities Mathe¬ 
matical Theory of Hydrodynamic 
Vortices and Application to 
Electrodynamics 

Lectures on Chemistry ■ Theo¬ 
retical and Practical Qualitative 
Analysis 

Lectures on Physical Sciences 
Thermodynamics 
Mineralogy and Crystallography 
Principal Mineral Species 
Lectures on Mathematical Sci¬ 
ences 

Lectures on Chemistry . • 
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Picard 

Vclain 

K ib tin 
Chaun 


Poincare 


fiiban 

P.ellat 

l ' 

Haulefeuille, 

[Tuiseux 

b°iy 


Day 


Hour 


I 830 
8 30 
8 30 


9 


io 


C /1 


< 

a 

1/1 


w 




10 


10 30| 
2 , 

2 1 


3 T 

3 3° 

1 

3 3oi 


Subject 


Astronomy Programme for the 
Licentiate's Degree 
Lectures on Natural Sciences 
Botany 

Lectures on Mineralogy 
Lectures on Natural Sciences 
Identification of Rocks, &c 
Mechanics and EaperinTental Phy 
sics Properties of Elastic 
Solids, &c 

Histology Genera) Character of 
Elementary Anatomy , Nervous 
and Muscular Tissue from an 
Histological Point of View. 
Zoology 

Lectures on Chemistry 
Physics , Electricity 
Lectures on Mathematical Sci 
ences. Differential and In 
tegral Calculus 
Do do do do 
Zoology, Anatomy, Physiology 
Zoophiles, &c 

Course on Spectroscopy and Pho¬ 
tographic Chemistry 


Prqreaior 


Wolf 

Vesque 

Jannetioz. 

Vclain 


Boussinesq 


Chaim 

Joly 

iLippmann 


Kaffy 

Kaffy 

Delage. 

Salet 


' 15 

30 


45 


Mechanics Dynamics of Systems Appell, 
Lectures on General Geology jVelain 

Lectures on Chemistry Manipu I 

lations for the Licentiate Kiban 

Higher Algebra Theory oT Eu 1 
ler's Integrals and Functions of I 
a Variable lllermite 

Organic Chemistry Compounds | 

of the Aromatn, Series |Friedel 

Lectures on Mathematical Sciences Ifllutel 
Geology Principal Characters of I 
Geological Periods , Geological 
1' ormauoni 

Lectifres on Mechanics and Astro¬ 
nomy 

Analytical Chemistry Determma 

lion and Separation of Metals ,Kiban 
Lectures on Physical Sciences 
Questions on ihe Subjects of 
Prof Lippmann’s Cours |Eoviasereau 


Mumer-Chalma 

i 

|Pll]5CUX 


c/l 


Q 

a 

3 

X 

H 


3 o 


! i 3°, 


t 30, 


2 ; 

2 ] 

V 4 

\ S 


Lectures on Physical Sciences. 
Thermodynamics 

Differential and Integral Calculus, 
&c. 

Lectures on Natural Science 
Identification of Rocks and 
the Principal Characteristic 
Fossils 

Lectures on Chemistry Manipu¬ 
lations for the Licentiate 

Lecture* on Natural Science 

Calculus of Probabilities and 
Mathematical Physics 'ITieory 
of Vortices Hydrodynamics 
Application to Electrodynamics 

Chemistry Lectures and Mani¬ 
pulations for Professors of Col¬ 
leges 

Leciurea on Physical Sciences 
Reflection and Refraction of 
Light 

Lecturei on Mathematical Sciences 
os a Whole 

Do do do do, 

Mineralogy and Crystallography, 
&c. 

Lectures on Physical Sciences 
; Lectures on Chemical Sciences 


I'ellaL 

Picard 

Vclain. 

Rib on. 
Chat In 


Poincar^ 


Riban, 


Fouuereau 

Kcsniga. 

Koenigs. 

Haulefeuille, 

Pellat 

J»iy% 

K 




Mondays, I Saturdays Fridays 
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Day 


Subject 


Professor 


Day 


Hour 


8 30 

Lectures on Phyaics 

Pellat. 


9 

8 30 

Mechanics 1 Dynamics of Systems 

Appell 



8 30 

Lectures on Botany 

Vesque. 


8 45 

9 

Lectures on Chemistry and Mani¬ 





pulation! for the Licentiate 

Riban 



9 

Lectures on Geology Identifica¬ 



9 


tion of Rocks and the Principal 





Characterlstic*Fonils 

Velain 



10 

Mechanical and Experimental 



9 45 


Physics, &c 

Bouuinesq 


| 

10.30 

Organic Chemistry Compounds 





of the Aromatic Senes 

Fnedel 


10 

1 

Locturei on Chemistry and Mam 



io-ii 


pulation* 

Riban 


10 15 

3 

Lectures on Mathematical Sciences 





Differential Calculus 

Kaffy 

i/i 


3 

Geology Geological Periods , 


> 

< 



Sec mdary Formations j 

Munier Cbalma 

P 

10 30 

4 

Lectures on Physical Sciences 


3 " 

* 30 


Subjects of Prof. Llppmsnn’s 


H 



Course 

Fou&iereau 


* 45 

5 3 ° 

Lectures in Mathematical Sciences 

Kaffy 



8 30 

Astronomy Programme for the 





Licentiate 

Wolf 


2 

8 30 

Lectures on Mineralogy 

Jannetlaz 



10 15 

Higher Algebra Euler’s Integrals, 



2 


£c 

Hermitc. 


3 

10 30 

Lectures on Chemistry 

Joly 

1 


1 

Physics Electricity 

Lippmann 



3 

Lectures on Mathematical Sciences 



3 


Mechanics and Axtrunomy 

Puibcux 



3 30 

Zoology, Anatomy, Comparative 



3 *5 


Physiology 

Delage 



3 3 ° 

Lectures on Organic Chemistry 

Sale! 


4 15 

A A C 

Faculty of Letters 1892— Second Term 1 


4 40' 

9 30 

Lectures on French Literature 

Gazicr 


11 

Complementary Course in English ( 




Language and Literature 

Beljame 



I.I 5 

Pedagogy Lectures (Historical 





Sciences), General Contempor¬ 



9 


aneous History 

Seignobos. 


9 15 

1 30 

History of Ancient Philosophy 



9 3 ° 


Moral and Political Doctrines of 





Aristotle 

Waddington 


to 

1 30 

Lectures on French Literature 

Gatier 



1.3° 

Lectures on German Language and 



10 30 


Literature History of the Ger¬ 



11 


man Language 

Lange. 



1 30 

Lecture* on Latin Language and 



1 


Literature 

Lafaye 



a 

History Lectures General History 



1 3 ° 


of Lne Seventeenth and Eigh¬ 



l 3 ° 


teenth Centuries 

Zeller 



2 30 

French Literature of the Middle 



1 30 


Ages History of Lhe French 



2 *5 


Language History of Literature 


V 

> 



in France in the Fourteenth Cen¬ 


Q 



tury Froissart 

Julleville 

a 

2.30 

3 

Latin Language and Literature 

Lafaye 

ft \ 


3 

Greek Eloquence - Greek Moralist 


P 

2 30 


Writers 

C rouse t 

£ 

2 45 

3 

Foreign Literature ^Esthetic and 





Moral Llleratare of Goethe , 



3 3 ° 


General Character of Fault 

Lichtenberger. 



3 

Modem History History of 





Legialation from the Sixteenth 



3-30 


to the Eighteenth Centuries 

Lemonnier, 



3-30 

Literature of Southern Europe 





Cervantes'* Works 

Gebhart 


4 

4 

History of Philosophy Modem 



4 


Text* 

Boutroux. 



4 

Modem History Practical Eierclxes 

Lemonnier, 


4-45 

4-13 

Modem and Contemporaneous 





History History of Russia Id 



5 


lhe Sixteenth Century . 

Ram baud. 



5 

History of Modem Philosophy 





Texts 

Boutroux. 


5 
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Subject 


Profcaur 


French Literature Practical Ex¬ 
ercises 

Ancient History Commentary on 
a Text 

Sanskrit, and Comparative Gram¬ 
mar of the Indo-European Lan¬ 
guages, &c 

Ancient History 1 Greek and 
Roman Institutions 

History of Ancient Philosophy 
Latin Poetry Practical Exercises 
French Poetry Explanation of 
one of the Authors from the 
Licentiate and Fellowship Pro 
gramme 

History Practical Exercises 
Discourses on Contemporaneous 
Philosophy 

Ancient Hiitory Hi-tory of the 
Roman Empire from the Time 
of Nero 

Letters of Southern Europe 
Dante 

Greek Language and Literature 
Geography History of the Ex¬ 
ploration of America since 
Columbus, &c 

French Literature Practical Ex¬ 
cises ~ 

Latin Language and Literature 
History of Latin L iterature 
Greek I anguage and Literature 
History of Philosophy Systems 
of Spmoz.u and Malebranche 


[Larroumet 

Bern eta 
Leclercq 


Henry 

Bo uchcr 
Leclercq 
Waddington 
Cartault. 


Lenient 

Zeller, 

Janet 


Guiraud 

Gebhaxt 

llauveite 


Himly 

Larroumet 

Lafaye 

Hauvetle 

! Brochard 


French Eloquence 
Pedagogy (Historical Sciences) 
Sanskrit Relations of India with 
the West 

Archeology Hi'tory of Vase 
painting in Greece 
Philosophy 

Archaeology Practical Exercises in 
Archaeology 

Latin Eloquence un Roman Elo¬ 
quence under the Republic 
Ancient History 

French Literature French Litera¬ 
ture in Lhe Seventeenth Century 
Mental Philosophy 
History of French Colonization 
and Heginning of the Frencb 
Restoration 

Ancient History Practical Exer¬ 
cises 

Philosophy 

Philology and Metre Written and 
Oral Exercises on Metre 
History of the French Revolution 
History of the National Con¬ 
stitution 

Sanskrit, and Comparative Gram¬ 
mar of the Indo-European Lan- 
guagei 

History Practical Exerclaea 
Greek PoeLry Lyric Element of 
Greek Tragedy 

History of Modem Philosophy 
Idea nf Natural Law, dec. 
Sanskrit, and Comparative Gram¬ 
mar of lhe Indo-European Lan¬ 
guage* 

English Language and Literature 


Crouslrf 

Seignobos 

Levi 

Colhgnon 
I Janet 

f 

|Collignon 

Martha. 

Guiraud 

Gazicr, 

Seaille*. 


Pigeonneau 

Guiraud. 

Seaillei. 

Havet 


Aulard. 


Henry. 

Pigeonneau 

Decharme 

Boutroux, 


Henry 

BaieL 



Fridays. 
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NA TURE 


Day Hour 


Professor Day Hour 


8 30 History of the French Revolution 

Exercises Aulard 

9 Greek Literature and Institutions 

Correction of Greek Themes, &c Girard. 

9 30 History of the French Revolution 

Explanation of Titles Aulard 

9 30 Lectures on the History of Philo 

sophy Practical Exercises BrochaTd 

10 Latin Poetry Passages from 

Lucretius B Carlault 

10 Lectures on English Language and 

Literature Practical Exercises Baret 
10 15 Lectures on Greek Literature and 
History Explanation of the 
Authors in the Programme Girard 

10 30 Lectures on the History of Philo¬ 
sophy Brochard 

10 45 History Leclures Bassoinpiene's 

Memoirs Zeller 

I English I anguage and Literature 

Shakespeare—French Literature Beljame 

1 30 Lectures on German I anguage 1 

and Literature Correction of | 

Themes and Dissertations Lange 

2 French Poetry Patriotic Poetry ] 

in France i >jDce the i6lh Century Lenient 
2 English Language and Literature I 

Othello iB'ljame 

2 Roman Philology First Chapters j 

of Dante’s Inferno ,lhomas 

3 Foreign I itcrature Preparation 1 

for the Examination in German j Lichtenberger 
3 Modern History Relation of 

French Art to Institutions, <Scc Lemonnier 

3 30 French Literature of ihe Middle 

Ages ijulleville 

4 Foreign I iteralnre Preparation 

lor the Examination in German Lichtenberger 
4.15 Geography History of the Ex¬ 

ploration of America since 
- Columbus Himly 


9 Greek Eloquence Explanation of 
Greek Texts and Letters, &c 

9 Complementary Course Auxiliary 
Sciences—on the History of 

Paleography 

10 Complementary Course in Litera¬ 
ture on the Archreology of the 
I Middle Ages • 

1015 French Eloquence French Writers 
j of Trose in the Nineteenth 

j Century 

10 15 Leclures on Greek Literature and 
History History of Greek 

Poetry since the Fifth Century 

I 30 Greek Eloquence Practical Exer¬ 
cises 

I 30 Lectures on German Language and 
Literature 

1 30 Lectures on Philosophy 

2 Lectures on Geography Various 

, Questions in General Geo- 


Luiglou. 


Langlois 


| Lange 
'Seailles 


gnphy 
Lai in Toe I 


Laiin Foetry Lucretius and Latin 
Poetry during the Ciceronian 

Epoch 

Archeology Sculpture in Greece 
to the fifth Century 
I ecturea on Geography Piactical 
Exercises 

History History of the Doctrine of 
Economics during the first part 
of the Nineteenth Century 


C01 l*ge de France 
1892 —Second Te*m 


Collignon 


Pigeonneau 


Day Hour 


9 

Course of Roman Philology Ex 



9 1 


planalionofTexls with French.&c 

Thomas 



9 

Complementary Course Auxi- 1 


i 

9 


linry Sciences—on the History 


1 

1 


of Lntin Literature 

Langlois 

1 

10 

9 ! 5 

Latin f loqurnce Explanation of 1 


1 

j 



Latin Authors 1 

Martha 


I 

9 30 

Complementary Course in San 


| 

10 15 


sknt Explanation of Ele¬ 



1 


mentary Texts 

S Levi 


I 

10 

Complementary Courbc in Philo¬ 



ro 15I 


logy and Metre on Metre 

Ha vet 


1 

1 

10 

Complementary Course of Roman 



1 


Philology History of the 


1 

10 30 


Literature 

Thomas 

i 


10.15 

leclures on Pedagogy Theory of j 



11 15 


History Teaching 

beignobos 

in \ 

>* 


1 

I ecturea on Greek Language and 


< 



Literature r History of Greek 


A 1 

12.30 


Literature 

Ilauvette 

O | 

w— 


130 

Greek Poetry Explanation of 


A 

* 30 


Texts, and Practical Exercises 

Dechurme 



a 30 

History of the Middle Ages on 



2 30 


French Ecclesiastical Institutions 

Luchaire 



3 - 3 o 

Practical Exercises in History 

Luchaire 



3 30 

Ancient History History of Rome 



3 


from Scylla to Cne^ar 

UoucbeLcclercq 



3 30 

Greek Poetry Explahation of 





Texts, and Practical Exercises 

Decharme 


3 *5 

4 

Modern and Contemporaneous 





History ■ History of the Hin 





dus under Queen Victoria , 

Ram baud 


3 30 

4 -IS 

French Literature(Complementiry 1 





Course) • History of French 





Literature in the l8th Century 

Larroumet 


4*45 

4 - 4 S 

Lectures on Geography 1 ^TexL ol 




\ 

the Programme 

Dubois. 




MoJern Philosophy concerning 
ihe Soul ] 

Natural History of Inorganic 

Bodies 

Language and Literature of the 
Arabs Moallakat and Divans 
of Six Poets ] 

^Esthetics and History of Art 
History of Italian Art under 
Puis TT J 

CelLic languages and Literature 
Ancient and Middle Irish Texts 

Organic Chemistry on Organic 
SyntheMB and Hydrocaibons 
Comparative Grammar Theory 
of the Verb in Indo European 
Languages 

Egyptian Philology and Archeo¬ 
logy Pyramid Texts 
History of Latin Literature His¬ 
tory of the Latin ^TheaLre 
Greek Epigraphy and Antkfuities 
Athenian Constitution of Aris¬ 
totle 

History of Religion History of 
Judaism during the last Four 
Centunes of the Christian Era 
Experimental and Comparative 
Psychology Will, Heredity, 
Perception 

Semitic Epigraphy and Antiquities, 
with Eplgraphic Texts 

Latm Philology on the Prosody 
of Vowels m the Latin Lan- 


Nou mason 
Eouquc 


B de Meynard 


II d’Arboia de 
Jubamville 

Berthelot 


Maspero. 


Clermont-Gan- 
I neau. 
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Day ! Hour 


f.2 


1030 


j 

1 


1 


1 3d 


2 


2 


3 

3 IS 


/fio 


11 15 

12 30 
12 30 

I I 


1 3 °\ 


2 


2 


3 

3 30 


Subject 


History of Latin Literature 
Assyrian Philology and Archso 
logy 4 Deciphering of the As 
Syrian Characters 
General and Experimental Physics 
on the Optics of the Atmo¬ 
sphere 

Greek and lit in Philosophy 
Epicurean Doctrine 
Languages and Literatures of 
Slavonic Origin 

Analytical and CelesLial Me¬ 
chanics Applications, Ac 
General History of Science Ad¬ 
vent of Grecian Geometry Ab¬ 
stract Science 

History of Comparative Legisla¬ 
tion Political Writings of J 
de Malstre 

Geography Economic Statistics 
and History on French Coloni¬ 
zation 

Robert Browning’s Poems 
Political Economy - John Stuart 
Mill Principles of Political 
Economy 

French Language and Literature 
of the Middle Age Life of SL 
Alexis 

Language and Literature of 
Southern Europe 
Grecian Language and Literature 
Sophocles 

Egyptian Philology and Archeo¬ 
logy History of Egyptian 
feudalism 

General Physics and Mathematics 
Mechanical Properties of Elec 
tnc Currents 

Mineralngical Chemistry Chem¬ 
ical Analysis and History off 
the Metals 

Hebrew Language and Literature 
Chaldean and Syrian Languages 
and Literatures 

Comparative Embnrology Phy¬ 
siological rSle of the Cellular 
Nucleus 

Modem French Language and 
Literature French Romantic 
School 

Sanlcnt Language and Literature 
Extracts from Mih&bbirmta 
Semitic Epigraphy and Antiquities 
Hebrew Inscriptions of Jeru¬ 
salem 


3 30 

4 30 

5 

Natural History of Organic Bodies 
Medicine on the Muscle, and 
Animal Thermodynamics 

General Anatomy , on the Vas¬ 
cular System 

9 

History and Morals 

9 

Natural History of Inorganic 
Bodies 1 Work of Richthofen 00 
the Geology of China 

10 

A ■ ay nan Philology and Archeo- 

10.15 

logy 

Aesthetics and History of Art 
History of Italian Art under 
Peter IL 

11 30 

Language and Literature of 
Southern Europe : Roman de 
Jaufre 

12 45 

Mathematics 1 Principles of the 
Infinitesimal Calculus . 

1 

Roman Epigraphy and A^Uquilias 

NO 
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Professor 


flolssier 

I 

Oppert 

1 

Maacart 

LevSque 


Leger 

Kcenigs 

P Lafiite. 

J Flacb. 


Levajscur 

Guizot. 


Leroy Beaulieu 

G Pans 

Meydi. 

Ro&signoL 

Majpero 

Deprez, 

Schutzenberger 

E Renan 

Balbiani 

Deschanel. 

Foucaux 

Clermont Gan- 
neau 

F Franck. 
D’Arsonval 

Ranvier 

Longoon 

Fouqae 

Oppert. 

Lafeneilre 

Meyer. 

Jordan. 

Cagnat 


Day Hour 

Subject 

ProTenar 

Thursdays ( amt ) 

f 2 15 

^ 3 

3 

3 *5 

V 

Russian History from Catherine 
, 11 to Alexander I 

Chinese Language and Literature 
Tartar and Manchu Language 
| and Literature 

History of Religion History of 
Judaism during the last Four 
Centuries 

Experimental and Comparative 
Physiology 

Leger 

r [Denn 
D’Hervey de St 

Reville 

Ribot 


10 

1 

Arabic Language and LueraLure 

Uarbier de Mey 


!lO I q 

Celtic Language and Literature 

H d'Arbois de 




Jubainville 


0 

u* 

O 

Organic Chemistry Hydrocarbons 




in particular 

Berthelot 


11 15 

Comparative Grammar Theory 




of the Verb in Indo-European 




Languages 

Brdal 


12 30 

Greek Language and Literature 




Sophocles 

Rossignol 


12 30 

Works of Robert Browning 

Guizot 


I 

Greek and Latin Philosophy 




Doctrines of Epicurus 

Lcvcque. 


I 

Analytical and Celestial Mecha- 




Dies, Geometrical and Mecha- 




nicai Applications 

Kccnigs. 

l/l 

12 45 

Roman Epigraphy and Antiqui- 


< 


ties French and. Foreign In- 


9 


Gcnptions 

Cagnat. 

AS 

[2 h 

I 45 

Greek Epigraphy and Antiquities 




Mysteries of Eleusis 

Foucart 


2 j 

History of Comparative Legisla- 




tion Landed Property in Eng- 




land and France since the 




Eighteenth Cenlurv 

Flach 


2 

Persian Language and Literature 




Relation between the Pehlvi 




and Persian 

Darmestcter 


2 

Geography Economic Hutory 




and Statistics (Algeria, Colonics) 

Levasseur, 


3 >5 

Political Economy on Public 




Revenues and Imports 

Leroy-Beaulieu 


3 3 o 

Natural History of Organic 




Bodies 

Franck. 


4-30 

Medicine Animal Muscle and 




Thermodynamics 

D’Artonval 


5 

General Anatomy on the Vas¬ 




cular System 

Ranvier 


9 

Modern Philosophy Spinoza 

Nuumuon 


10 

French Language and Literature 




of the Middle Ages Life of 




St. Alexis 

G Paris. 


10 30 

Experimental and General Physics 




Optics of ihe Atmosphere 

Mnscart. 


12 45 

Mathematics Principles of the 




Infinitesimal Calculus 

Jordan 


1 

Mathematics and General Physics 




Electric Currents 

Marcel Deprez. 


r 

French Language and Literature 




Principal Writers 

Deschanel 

trf 

1 30 

Mineralogies] Chemistry Ana 


< 


lytical Chemistry and History 


9 


of the Metals 

Schutzenberger 

E 

2 

Persian Language and Literature 


< 


Relation between the Pehlvi 


CO 


and Persian 

Darmesteter. 


2 

Comparative Embryology 

Balbiani. 


2 

General History of the Sciences 

P Lafiue. 


3 

Chinese Language and Literature 




Tartar and Manchu Language 

[Denis 



and Literature 

D'Hervey de St 


2 30 

Hebrew, Chaldean, and Syrian 




Languages and Literatures 

E Renan 


3 

Sanskrit Language and Literature 1 




LaJlla VUiera (Life of Buddha) 

Foucaux 


4-45 

Latin Philology Paleography of 


\ 


the Latin Classics 

Havet 




June 30, 1892] 


NA TURE 


197 


ENGLISH BOTAN Y 

English Botany . Supplement to the Third Fdition 
Part I. (Orders I -XXII ) Compiled and Illustrated 
by N. E Brown, of the Royal Herbarium, Kew 
p P 56, via , 6 Plates (London Bell and Sons, 1891 
[1892]) 

T HE third edition of “ English Botany 1 was begun 
just thirt) years since by Dr Boswell (then Syme), 
and continued at somewhat uncertain intervals, the 
flowering plants being completed in 1872 The ferns 
followed at a later period, and the volume containing 
them was completed by Mr N L Brown, owing to the 
failure of Dr Boswell’s health 
Although styled a third edition, Dr Boswell's work was^ 
as everyone knows, a thoroughly new book. 11 was the pro¬ 
duction of one who knew plants in the field as well as in 
the herbarium, and who had a firm hold of his subject 
Mr J G Baker, who speaks with authority in matters of 
this kind, says — 

“ It is not alone the fulness and accuracy 
of the descriptions that make the book so valuable, but 
the power he shows in grasping the relationship of the 
types, and the acute sense of proportion shown in their 
arrangement 1 never cease, when I use Lhe book, to 

admire the skill which 13 shown in dividing out the types 
into species, sub-species, and varieties—a task that was 
done so thoroughly well that when Sir J D Hooker, with all 
his wide experience, went over the same ground shortly 
after, in his 1 Student’s Flora/he found extremely little 
to change " 1 

The book, indeedy had defects, among which may 
be mentioned the “ popular portion ” and the bad 
colouring of the plates, but for these Dr Boswell 
was not responsible and although the history of our 
British flora may seem to some to have received less 
attention than it merited, the author’s work well deserves 
the high praise which Mr Baker bestowed upon it. 

The first part of the “Supplement," now before us, is 
the work of Mr N E Brown Mr Brown has long been 
recognized as an authority upon certain difficult groups of 
plants He has probably a greater knowledge of the 
Stapehca y for instance, than an) man living ; he has done 
much good work among the Aroidea and his many years 1 
employment in the Kew Herbarium has been productive of 
other valuable contributions to systematic botany He is 
careful and painstaking, and a fair draughtsman Yet 
with all these qualifications he is not the man to whom 
the “ Supplement to English Botany ” should have been 
entrusted Such a task could only be earned out satis¬ 
factorily by one whose knowledge of British plants was 
based upon an acquaintance with them in the field as 
well as in the herbarium, and Mr Brown's name does not 
occur to us in this connection 
There wai, as it seems to us, one way, and only one, in 
which a “ Supplement to English Botany * could have 
been done satisfactorily During the list thirty year* 
our flora has received many additions of bond fide types , 
these should, of course, have been figured and described 
Haying regard to the execution of the third edition, the 
novelties in certain critical genera—such as Rubus and 
Hteracium —might have found a place f 4 lthough the 
correlation of English with continental forms which is 
»till proceeding In the former genus, and ihe (too slow) 

1 Journal of Botmuj, i&U, a p, I3. 
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publication of Mr F J Hanbury's monograph in the 
latter, would have justified their partial if not entire 
exclusion But Lhe attempt to put into the old bottles 
the new wine of recent research could only result, as it 
has resulted, in failure The Batrachian Ranunculi, for 
instance, may not have been treated satisfactorily by Dr 
Boswell , and Mr Brown perhaps does well to repro¬ 
duce a subsequent note by that author modifying his 
views But the treatment as it stood was a consistent 
piece of work—the expression of the opinion of one 
man Mr Brown endeavours to fit Mr Hiern’s well- 
known paper on these plants into Dr Boswell’s original 
descriptions—a Procrustean undertaking, and one which, 
in our judgment, is entirely valueless, representing as it 
does neither Dr Boswell's, Mr Hiern's, nor any other 
consistent view about these troublesome plants Mr 
Brown’s style is so terribly involved that it is often very 
difficult to ascertain what he means, and he would 
have beeif far wiser had he left the Batrachian butLer- 
cups alone 

tor his rearrangement of Thaiutrum he made 
" a careful examination of all the material at [his] 
disposal ” It will hardly be believed that neither in this 
nor in any other instance has he taken the trouble to 
consult Dr Boswell's own herbarium, although this, as 
Mr Brown must know, is readily accessible to all London 
botanists The craze—we can use no milder term—for 
burdening our lists with varietal names on the most 
trivial pretexts receives Mr Brown’s support he resus¬ 
citates Pntzel's names for the bluish and reddish-flowered 
forms oi Anemone nemorosa (identifying the former with 
the A Robinsoniana of gardens), although he adds that 
they are "mere colour forms/' with "numerous inter¬ 
mediate shades'' Mr Melvill’s name is attached to a 
" var rosea ” of Silene galhca y although he did not 
rank it as such, but referred to it as a “ foim merging by 
every gradation into " qumquevulnera j and Mr Brown 
enriches our nomenclature with a new name— il Silene 
anghcavix maculata y N.E Br ” 

bpeaking of Mr Pryor's var oleracta of Silene Cucu - 
balus , Mr Brown says — 

“If the plant intended is the same as S. mfiata var 
oleracea Jt Ficinus, 1 Flora der Gegend um Dresden/ ed. 2, 
vol 1 p 313 (1821), which is figured in Relchenbach, 
leones FI Germ et Helvet, vol vi. pi 300, f 51207, 
it is/ 1 See 

Now, Mr Pryor appends to his vanetal name a refer¬ 
ence to “ Bor FI Centr, ed- 111, 11, 95/' and Boreau 
cites Reichenbach's t 300 for his plant How, then, can 
there be any question as to the plant “ intended ” ? If 
Mr Brown means to say that he is doubtful as to the 
accuracy of Mr. Pryor’s identification! that is, of coursei 
another matter 

Prof L. H Bailey lately spoke with deserved seventy 
of certain “ authors of local floras ” as obtaining “ a cheap 
notoriety by making new combinations 11 in nomenclature , 
and no one can glance through this “ Supplement,” or refer 
to the pages wasted in discussing the nomenclature of 
Corydalis and Spergulana , without applying his remarks, 
to the compiler thereof 

Much space is also taken up, and in our opinion wasted 
by the relegation of species to other genera than those in 
which they wert placed by Dr. Boswell. The following 
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note on "Lychnis alba , Mill," Is an illustration of this, 
and will serve at the same time as an example of Mr 
Brown's style ,— 

H This is the Silent praiensis of vol 11 p 67, but, to¬ 
gether with S diurna of p 69, should be referred to the 
genus Lychnis , where they properly belong , S diurna 
being Lychnis diotca, Linn , this name has been objected 
to on the ground that Linnaeus included L alba as a 
variety of L dioica , which objection is untenable as 
it appears to me , still, if Linnzus’s name is rejected, 
then L diacta , Miller (‘ Gardener’s Dictionary/ ed 8, 
No. 3, errata, 1768), must take precedence over/ dtuma, 
Sibthorp (' Flora Oxoniensis/ p 145, 1794) ” 

Here is another example — 

11 Geranium striatum , Linn This plant was first pub¬ 
lished by Linnxus as Geranium versicolor in his * Cen- 
tuna I. Plantarum/ p 21 (1755) ; but in 1759, when this 
same Centurla was republished in his ‘ Amsmtates 
Academics/ vol. iv , he altered the name to G striatum^ 
p 282, which name was retained by Linnaeus \n all his 
later works, so that in all probability Linnxus* regarded 
the name G versicolor as a clerical error, frhich appears 
to me a consistent view to take of the case, the more bo 
as it is also probable that the original Ceniunas were 
only printed to r a restricted, or possibly private, distri¬ 
bution w 

It is evident, in spite of all its defects, that Mr Brown 
has lavished—we do not like to use a stronger expression 
—a great deal of time and trouble over this 11 Supplement" 
A less careful worker, indeed, might easily have produced 
a better book p for the trivial corrections and emendations, 
the questions of synonymy, the minute criticisms, and the 
unnecessary additions, would not have been put forward 
by any save the most conscientious of writers There is 
an appendix of "additions and corrections/'occupying 
an eighth of the whole, but, at any rate so far as 
“corrections’' are concerned, far frqpi exhaustive 
And yet, with all this elaboration, the book is not 
as complete as it should be The remarkable Sagina 
described in 1887 by Dr. F Buchanan White as .S 
Boydit la not figured, and Mr Brown has not even seen 
a specimen of the plant Mr Boyd has had it in culti¬ 
vation for several years, and would, we doubt not, have 
supplied examples , and it is not easy to understand why 
Mr Brown omitted to make himself acquainted with this 
very striking form The plates are mostly poor to one 
there is no reference in the letterpress , another is wrongly 
numbered. 

Since the foregoing was written, the second part of the 
"Supplement" has appeared It is mainly occupied 
with the Rose and Brambles, concerning which Mr Brown 
says, " I express no opinion, at I have never made any 
attempt whatever to study them," This is commendably 
candid, but adds materially to the difficulty of understand¬ 
ing why Mr Brown was selected for the work, while it 
deprives the compilation of value James Britten 


A BACTERIOLOGICAL HAND-BOOK 
Bactenologisches Prachcum xur Emfuhrung tn die 
practisch w» cktigen bactenohgischen Un ter such ungs - 
methoden/Ur Aerate , Apotheker , Studirende By Dr. W 
Migula. (Karlsruhe Otto Nemnich, 1892) 

A LTHOUGH a knowledge of bacteriological methods 
Is essential not only to those who seriously take up 
the study of bacteria, but alto to many who, like the 
NO. (183, VOL. 46] 


candidates for the diploma of public health, take but a 
compulsory glance at bacteriology, yet the supply of 
manuals describing the details of bacteriological practice 
is remarkably meagre 

Dr Migula's little book should, therefore, prove very 
welcome to the bacteriological student, for it does not 
aspire to be an exhaustive work on bacteria in general, 
the list of which is receiving constant additions, but aims 
at describing simply and carefully in a handy form the 
principal methods of working with micro-organisms 

A number of varieties are more or less elaborately given, 
but the main idea has been to seek out characteristic 
forms which are intended to serve as types to illus¬ 
trate the various points dealt with m the treatment of 
bacteria 

All the stages in the laboratory life-history of a micro¬ 
organism are elaborately entered into, and special chapters 
are devoted to the formation and staining of spores, and 
also to the nature of the flagella and most improved 
methods of exhibiting them in microscopic preparations 
The latter are beautifully displayed in a photograph, 
showing the numerous flagella attached to the typhoid 
bacilli The preparation of the various culture-media 
is described very minutely, and there are many useful 
laboratory hmt 9 and it is the more surprising, therefore, 
to find the method of sterilizing milk without altering its 
chemical composition omitted This mode of preparing 
milk is naturally of importance in any inquiry as to the 
vitality of pathogenic micro-organisms in ihts medium 
Again, the plan of cultivating bacteria on potatoes in 
tubes is not given, although it presents many decided 
advantages over the " dish method" 

Dr Migula repeatedly insists upon the necessity of un¬ 
remitting care in carrying out all bacteriological opera¬ 
tions to prevent the access of contamination either 
from the air or by contact with unstenlized or imperfectly 
sterilized objects Such precautions are naturally of the 
utmost importance, but possibly it is unnecessary to 
warn students against contaminating their platinum needle 
through testing ns temperature after heating by placing 
it to their lips Such a proceeding, if ever attempted, 
would certainly not bo quickly repeated I 

But there is one piece of advice upon which the author 
lays great stress, and which in our opinion is not only 
unnecessary, but a constant menace to success. On almost 
every page, in one capacity or another, we find the use 
of corrosive sublimate most strongly recommended as 
a means of assisting sterilization and of affording ad¬ 
ditional protection from external contamination It 
cannot be impressed strongly enough upon the student 
that he must depend for the success of his cultivations, 
not on the use o[antiseptics,b]it by working on strictly aseptic 
principles, through the most conscientious devotion to 
every detail and precaution with which he is acquainted 
The fear of contamination must ever appear to him as 
threatening as the " sword of Damocles," which will de¬ 
scend with unerring certainty os soon as the least evidence 
of relaxation is visible Not only Is the use of corrosive 
sublimate demoralizing, then, but on account of its very 
germicidal prtperties, unless handled with the utmost care, 
will prove a positive danger, destroying where it is least 
expected or wanted This opinion 11 unfortunately the 
result of experience and not of mere imagination 
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The examination of water ib given m extenso . but there 
is no mention, when discussing ihe presence of typhoid 
bacilli in water, of the latest methods for their detection 
amongst other micro-organisms contained in natural 
waters 

The investigation of air for micro-organisms is entirely 
left out, an omission which renders the book less com¬ 
plete than it would otherwise appear to be 

But there is a great deal of instruction, together with 
many valuable hints, contained in the comparatively 
short space of 200 pages , and whilst, interspersed in the 
teat, wood-cuts serve to supplement some of the descrip¬ 
tions of aftparatus, it also boasts some very good photo- 
graplp M|ri original preparations of the Staphylococcus 
pyogmus mtrcus , the Streptococcus erysipelatis, the Bacil¬ 
lus anikracis with spores, the tuberculosis Bacillus, Koch’s 
Comma Spirillum, and others 

There is also appended a useful list of all the requisite 
appliances for bacteriological work 

Grace C Franklano 


OUR BOOK SHELF 

Neue Rechnungsmethoden dor Hoheren Mathematik Von 
Dr Julius Dergbohm (Stuttgart Selbstverlag des Ver- 
fkssers, 1S92 ) 

Niue Intcgrationsmethodcn auf Grund der Potensial-^ 
Ijtgarithmal-, und Numeralrechnung. (The same ) 

The first of ihese pamphlets contains an account of what 
the author calls the Immensalrechnung % the Potenzial- 
rechnung f the Radikalrechnung h l\\c. Logan thmalrechnung, 
and the Numeralrechnung In the Immensalrechnun^ an 
attempt is made to provide a calculus of the infinitely 
great {das Immensal ), which shall form a complement to 
the differential calculus, or calculus of the infinitely small 
The Potcnzialrechnung contains an account of exponen¬ 
tial functions in which the base is an infinitely small or an 
infinitely great quantity, and the exponent is infinitely 
small , and the Radikalrechnung an account of the inverse 
functions that are obtained from these by changing the 
exponent into its reciprocal So, too, in the Loganth- 
malrechnung, logarithmic functions are considered in 
which the Base and the argument are either infinitely 
small or infinitely great, and in the Numeralrechnung 
the inverse functions (antilogarithms or exponential 
functions) are discussed The pamphlet is occupied, 
for the most part, with an exposition of the author's 
notation, a discussion of certain indeterminate forms, 
and a calculation of some algebraic functions contain¬ 
ing an infinitely small argument, to a first, second, or 
third approximation It is hardly possible to compliment 
the author on his accuracy, seeing that Lhe statement 
occurs that Lt log x is finite when x is zero or infim ty, the 
reason given being that Lt (jrlogi-) and Lt (log x\x) are 
zero, for these values of x 

The second pamphlet begins with a r/sumS of some of 
the results of tne first one ; and then proceeds to discuss 
the application of these results to the evaluation of certain 
elementary integrals The author's avowed object is to 
provide a method for the direct calculation of integrals, 
comparable with that now employed in differentiation, so 
that it may no longer be necessary to resort to the indirect 
method* of integration at present employed It is impos¬ 
sible to deny that the object is a laudable one , but, to 
judge from the examples given in this pamphlet, it does 
not 5 ptm likely that the method will bejof much use in 
the case of integrals of any degree of complexity Dr 
Bergbohm promises to supply us in the future with further 
Examples of the application of his methods ; but, until 
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these have appeared, it is hardly possible to say that stu¬ 
dents of mathematics will find these pamphlets repay 
them for the trouble of reading them and of mastering 
Lhe author's notation REA 

An Elementary Course in Theory of Equations By C* 
H Chapman, PhD (New York John Wiley and 
Sons, 1S92 ) 

This is really an excellent little book, but is rather mis¬ 
named in being called an elementary treatise The study 
of the theory of equations, although generally expanded 
far loo considerabl), is here dealt with in rather the re¬ 
verse way, the treatment being somewhat too curt For 
anyone beginning this subject the book would be found 
slightly difficult, but for a student who has already had 
a little experience in this direction, it should prove 
a very useful vade me cum , for the author has brought 
together in a few pages just those portions of the subject 
Lhat are required in actual practice The three sections 
treat respectively of determinants, algebraical equations, 
and the methods by which the real roots of numerical 
equatiogs are computed, and they are each accompanied 
by numerous examples 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 
to return, or to correspond with the writers of. rejected 
manuscripts intended for this or any other part of N ATU1K. 
No notice is taken of anonymous communications ] 

"The Grammar of Science" 

It is very idle as a rule to criticize a critic, especially when 
he happens, like C. G K , to be the disciple of a school which 
the author of the criticized work Is gently laughing at through¬ 
out his pages. But some of C. G K '■ remarks might lead 
your readers to believe that the 11 Grammar of Science ” Is 
nonsense, even when looked at without the spectacles of the 
Edinburgh physical school, and hu review may therefore justly 
call for a few dbrdi of reply 

Because C G K found himself entirely unable to follow 
my argument as to the universality of scientific law, he was hardly 
justified in putting an antecedent before a consequent, and 
making nonsense of it The universality of scientific law 
depends on the similarity of the perceptions and of Lhe reflective 
faculties in normal civilized man Why does this similarity 
exist? asks C G K , and then toms for an answer to an 
antecedent in the argument—namely, that a condition of this 
universality is the similarity m those perceptions and reflective 
faculties. Ab a matter of fact in the 11 Grammar” itself, it is 
pointed out that a society of beings with different perceptions 
and reflective faculties could hardly survive in the struggle for 
existence with societies where there was an approach to 
similarity , that as ioon as the divergence reaches a certain 
magnitude we lock up the individual as a madman or an idiot, 
or, In milder cases, bring great social pressure to bear upon him, 
and mould him to the ordinary standard. 

"The laws of Nature are a mental product, yet a certain 
evolution theory logically based upon them quite eliminates the 
mental,” writes C. G K of the "Grammar. Where he found 
this statement 1 know not, bat what the "Grammar” itself 
states Is that the laws of evolution are themselves a mental 
product, a description In Bhortband of the seme-Impressions 
and stored sense-impresses of the mind at a given instant. They 
are a mental mode of briefly classifying sense-impressions, and 
not inherent in something behind sense-impressions themselves. 

C G K Lhen quotes my statements ai to Maxwell’s descrip¬ 
tions of energy and matter. N<Jw what the " Grammar” lays 
is that Maxwell’s statements are ** extremely valuable as exprem- 
ing concisely the nature of certain conceptual processes by aid of 
which we describe certain phases of our perceptual experience, 
but as defining matter they carry us no further than tne state¬ 
ment that matter Is that which moves,” or indeed than t*ro£ 
Tail’s statement that "matter is that which occupies space.” 
The whole object of the investigation is to show that man, but 
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not milter,' ii capable of definition Ai Clerk Maxwell tells ns 
that hn statement! contain all we know of matter and energy, 
it la clear that these are Lhe only statement! by way of definition 
which he conceives it advisable to give of them, and they are all he 
does give . I happened to be one of the unfortunate Cambridge 
students whose first notions of matter and force were obtained 
from the "Treatise on the Dynamics of a Particle, ,f and it was 
therefore a relief to me when I met with KirchhoflTs 
11 Mechamk 11 in 1876, and found the subjectivity of force clearly 
insisted on That view of fegee was in the air of Berlin when 1 
was a student there in 1879 KirchhoflTs services in this matter 
are referred to with special emphasis on p 139 of the 
11 Grammar 11 A perfectly consistent view of force and matter 
had been published bv Mach in 1883 Why the fact 
that Prof Tait put forward the "subjectivity of force" 
In a work of 1883 makes me therefore "a disciple of 
Prof. Tait/’ I fail to understand Thu statement is the more 


astonishing, as Prof Tait directly postulates the "objectivity of 
matter/’ bat in the same work tells us that 11 matter n, as it were, 
the plaything of force " How subjective force can have an ob¬ 
jective plaything, perhaps C G K will inform us , but the 
statement clearly marks off the standpoint of lhe "Grammar" 
from^ that of Prof Tait, Mass, according to the "Gram¬ 
mar," can only be defined as the ratio of mutual accri era lions, 
and any attempt to connect it with the " quantity«of matter ” in 
a body is asserted lobe unphiloiophical C G K asks if a pas¬ 
sage he quotes from Tait a 11 Properties of Matter is not 
essentially the theory of " ether squirts ,# ? I reply No , the 
words "constantly swallows up an amount proportional to 
its mass/ 1 or 11 at a rate proportional to its masi, sufficing Jo 
exclude the mutually enforced flows of ether on which the 
11 Grammarian ” bases his application* of ether squirts to 
chemical and cohesive actions [American journal of Mathema¬ 
tics, vol xm , pp 309-62) Had I ever read, or if read, re¬ 
collected, Sir William Thomson’s suggestion, it would have been 
referred to, and a reference to him will be introduced into later 
editions of the "Grammar ” 

C. G K very skilfully tries to turn off the "Grammarian’s " 
criticism of the Edinburgh school by representing it as an attack 
on Newton. The words in the "Grammar" are "Remem¬ 


bering these points we will now turn to the version of the New¬ 
tonian laws given by Thomson and Tait ” (p 381) Force, say our 
writers, 1 b any cause that tends to alter a body's natural state of 
rest, or of uniform motion id a straight line , but force, says Prof 
Tait, is subjective , and corresponds to nothing which exists outside 
ourselves. Surely it is a "veritable metaphysical somersault" 
to then assert that It can be "applied in a straight line”? I 
fail completely to see how the view that force is subjective is 
consonant with the definitions and laws put forward by Thom¬ 
son and Tail, and asserted by them to be Newtonian With 
regard to Newton's own statements, I openly declare that^ with 
all admiration for hli genius, I doubt the logical sequence and 
accuracy of many of his statements with regard to the philo¬ 
sophical basis of dynamics. Those who would bind down all 
time to his views on matter, force, and motion, are much like 
the geometricians who think it impious to cut out Euclid from 
school-teaching Both Euclid and Newton have handed down 
to us id'their pages discoveries which will always form aportioo 
of man's Intellectual heritage, but the method in which those 
discoveries are presented will vai y from age to age with ln- 
creuing cl earn cm la man's conceptions of mental and phyiical 
processes. 


Finally, C. G K, remarks that my conclusions are "mste- 
riallatic," by which term I suppose he means (hat he disagree b 
with them Ai one of the chief objects of the "Grammar 11 
if to cast the term matter forth from scientific language, it would 
have been more correct to aay that my conclusions are "Ideal¬ 
istic. 11 I fear C. G K. hu a more supreme contempt than the 
majority of the countrymen of Reid and Hume for an accurate 
use of philosophical language. Karl Pearson 


Immunity of the African "Negro from Yellow Fever. 

This point, interesting to anthropologists, Is raised anew by 
■ writer ob the history of epidemics (Nature, June 16), who 
asks whether the alleged protection is supported by all recent 
authorities. Recant authorities are not ao well placed for judging 
t>f this matter aa the earlier; for the reason that Immunity la 
not alleged except for the African negro of pure blood or un¬ 
changed racial characters, and that these conditions of the 
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f >roblem have been much leu frequently satisfied in the yellow- 
ever harbours of the western hemisphere since the African 
slave trade ceased However, there was a good opportunity in 
1866, during the disastrous yellow fever among the French 
troops of the Mexican expedition when they lay at Vera Cruz 
Among them was a regiment of Nubians, who had been enlisted 
for the expedition by permission of the Khedive that regimem 
hod not a single case of yellow fever all through the epidemic 
The African negro regiment brought over from the French 
colonies of Martinique and Guadeloupe had two or three cases, 
with, I think, one death The rest of the troops, including 
Frenchmen, Arabs from Algeria, native Mexicans and Creoles, 
had no immunity whatever, but, on Lhe other hand, a most 
disastrous fatality The medical officers of the French service 
have recorded lhe facts principally in the Archives de MSdecmc 
Navale , their conclusion as to racial immunity being the 
same that hu passed current among the earlier authorities as a 
truth of high general value (admitting, of course, of exceptions 
in special circumstances), and a truth that hu never, so far as 
I know, been formally controverted by anyone, although other 
points concerning yellow fever have been the subject of as 
obstinate controversy as those touching small-pox itself, The 
experiences of Lhe French at Gor^e, a town with ten times as 
many negroes as whites, exactly confirmed those of Vera Cruz 
in the same year (Arch, de Mid nav , ix 343) 

The immunity of ihe African negro from yellow fever bos 
become a paragraph in some anthropological text books It is 
from tbe anthropologists, and not from medical authorities, that 
Darwin cites Lhe fact in his 1 Descent of Man,” adding an 
original theory of the immunity, which he was unable to establish 
after much inquiry His theory, I need hardly say, was not 
that " negroes in infancy may have passed through some disease 
tpo slight to be recognized u yellow fever,”—whatever that may 
mean—" but which seem 1 to confer immunlLy ’* The theory, 
however, is another story, or " another vo ume," as the writer 
just cited Li pleased to suggest , and os for the historical fact of 
immunity, no one denies it, unless it be Dr Pye Smith in his 
recent Lumleian lectures ( Lancet , April 23, 1B92, p 901), who 
gives no reasons 

It is unfortunate that the anthropologists (Darwin aiming 
them) should have introduced one element of dubiety in placing 
mulattoes on the same footing, in respect of immunity, a* 
negroes of pure desceut. and another in mixing up malarial or 
climatic fevers with yellow fever C Creighton. 

June 20 


The Line Specira of the Elements 
I SEE by Prof Stoocy’s letter that I have not yet succeeded 
in making myself understood, as he does not enter on the subject 
of my objection A function of the time may well, with any 
assigned degree of accuracy and for any length of time, be ap¬ 
proximately represented by a uim of circular functions, and 
nevertheless the periods, amplitudes, and phases may not 
approach definite values when the length of time for which the 
approximation is to hold good is increased indefinitely I 
think this is quite clear from the example I have given in my last 
letter (p 100), and it is not necessary td write out other examples 
Now, Prof Stoney shows how ond may find by Fourier’s 
theorem the amplitude], periods, and phofeea of a sum of circular 
functions if one only knows the values of the sum This deduc¬ 
tion 11 not new to me. I worked out the same equations in a 
■lightly different form, when Prof Stonev’i first letter made me 
further think about the subject. The deduction does alio apply 
to functions that are approximately represented by a sum of 
ciralar functions, but only under the restriction that the time 
for which the approximation bolds good is long In companion 
to the longest period of the circular functions. In chapter lv of 
his paper "On tbe Cause of Double Lines, &c . u (Transactions of 
the Royal Dublin Society, 1891), Prof Stobey should have added 
this restriction Then the question would naturally have arisen 
how the restriction follows from Prof Stoney’s hypothesis on 
the origin of the line spectra I do not venture to say that it 
does not, bat the auihor would have to prove it 
_ , C. Runoe. 

Techmsche Hochschulc, Hannover. 

t 

Tbe Nitric Organisms. 

I MUCH regret to learn from your last Issue that Mr Waring 
on considers that I fmi|pd to do Justice to bis work on this 
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subject in 107 recent lecture at the Royal Institution, and which 
wri reprinted 10 yoar column 1 bf the 9th Inst Mr Waring t on 
complains (hat I have attributed to Winogradsky, and not to 
himself, the separation of the nitric ferment , I think, however, 
that Mr, Warlngion docs not correctly understand the sense in 
which 1 employ the word _ 11 separate, 1 or rather " isolate ” 
(that is the exact word which I did tue), for It does not appear 
to me that Mr Waringlon haa ever claimed to have isolated this 
ferment; that, on referring again to hn most recent publication 
on this subject, I read, "An attempt to isolate the nunc 
organism by the dilution method failed, but apparently only one 
other organism—a stout bacillus, growing on gelatin—was 
present m some of ihe cultures" (Chem Soc Joum , July 
I&91). In an exhaustive memoir, due reference Lo the above 
attempt of Mr, Warin^ton'a would, of course, have been mode , 
but In the impressionist sketch, which ii alone possible in a 
Friday evening discourse at the Royal Institution, I take it that 
a lecturer must be allowed to use his own discretion as to what 
does and what does not fit into the small frame of sixty minutes 
without laying himself open to the imputation of having unjustly 
neglected or emphasized the work of individual investigators 


before, though I do not recollect 10 have seen any account or 
it, I have been noticing the great contrast between the aspect 
of a Urge elder-tree in full blossom, visible from my study 
window, presented yesterday and to-day To-day, which is 
warm and sunny, every inflorescence is in its normal position, 
with the flat surface nearly horizontal, so as to get as much sun 
os possible Yesterday was cold and very wet, and in every 
one of the inflorescences the upper part of the italic was so 
curved as to bung, ai far ad the foliage would permit, the sur¬ 
face of the inflorescence to an anglg of very nearly 90° with the 
horizon, so that tin- ram ran off, and scarcely any ot it reached 
the interior of the flowers 

Jane 24, Alfred W, Bennett, 


THE TOTAL SOLAR ECLIPSE , APRIL 15-16, 
i893- 

HE total eclipse of the sun, which will take place 
during the month of April next year, will most prob¬ 
ably be very widely observed, not only because the 



7io, 1 —Showing - thfl general trend'd the Hue ot totality. 


Mr Wulngton’i name li so indissolubly connected with Lhe 
subject of nitrification that It Is this more surprising to me that 
he should have taken exception Lo the passage in question of my 
lecture. Percy F Fmankland 

University College, Dundee, June 21. 


Protection against Rain In the Elder 

It b quite possible that the mode in whichfhe flowers of the 
tldet protect them selves against the rlid has been described 
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shadow of the moon passes over such a great stretch of 
land, but because the phenomenon occurs at the penod 
when a sun-spot maximum is approaching, at which time, 

| of course 1 the disturbed state of the atmosphere of ihe 
| sun is on the increase The maximum time of totality is 
I also m this case considerable, amounting to as much 
as 4m 461 

\ Path 0f Shadow —The general trend of the path of the 
I shadow will be gathered from the accompanying diagram 
| (Fig. 1) This track cuts through Chili, passes to the 









202 


NATURE 


LJlnk jo, 


north of the Argentine Republic, skirts the provinces of 
Bolivia and Paraguay, and runs through the heart of 
Braiil The centre of the shadow leaves South America 
near the town of Ceara or Fortaleza, and travels across 


the region about Chili, the north-east corner of Brazil, ».e 
the region of Ceara, and the Senegamblah coast. These 
locates are so situated on the line of central and total 
eclipse that photographs of the corona taken at Chili will 



Fifl. a.—Showing iha region on the Wat Coftii of Afrla over which the Him of ^ totality pasui 


'he Atlantic Ocean, striking the African coast between 
Cape Verde and Bathurst. 

Prohibit Points for Observations .—The special points 
fof observation* may be said roughly to be three, viz. 
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precede those taken in Africa by about 3} hours; while 
those obtained In the north-fast of Brazil will be Inter¬ 
mediate between the two 

Let us deal first with thta Chilian district; this, we 
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learn, Will be occupied by the American astronomers 
So far as we know at present, the Lick Observatory will 
senda party to Chih under the direction of M Schaeberle, 
while Prof Pickering will also direct other observers 
somewhere about the same spot To the norLh of the 
Argentine Republic, and on the railway which runs up 
from Buenos Ayres, there seems to be another spot which 
would be available This place, Rosario de la Frontera, 
lies to the north of Tucaman, and to the south of Jujuv, 
its approximate position being longitude 65° 7', latitude 
2j c 48' S The duration of totality here amounts to 
3m 81 , the local time of its commencement being April 15, 
zoh 40m This place should, if possible, be made use of, 
for, besides being easily accessible, the probabilities from 
all accounts seem to be in favour of fine weather From 
observations gathered from the nearest meteorological 
station, Salta, the mean annual temperature is found to 
be 63°'6 F , and the rainfall 23 8 inches , the chances for 
clear weather at this season being estimated at two- 
thirds. 1 

Following the track of the shadow across Brazil, no 
suitable spots are reached until the coast 13 approached , 
the most favourable place here is no doubt Fortaleza or 
Ccara, the capital of the province of Ceara, and a city of 
20,000 inhabitants Para Curu is also another very 
favourable point, lying nearly in the centre of the line of 
central eclipse , its position is longitude 38^ 30', latitude 
y 42' S , and the local time of the beginning of the 
eclipse is April 15,23b 40m, the time of its duration 
being 4m 44s 

With regard to the weather in Lhis neighbourhood, the 
chances for clear skies seem, unfortunately, very small 
The rainfall is reckoned as over 100 inches per annum, 
while even in April 10 inches has been usually recorded 
For the last five year* fifteen days on an average in this 
month have been rainy, the number in one year 
reaching twenty-one, 

Taking into account the easy accessibility of the place, 
and its important position on the line of totality, it seems 
desirable that at any rate there should be some observers 
there. 

Following the shadow over the Atlantic Ocean, we 
arrive at the shores of West Africa, on which prob¬ 
ably both French and English expeditions will take up 
their respective positions The accompanying map 
(Fig' 2) shows the coast-line of this region , aB, cd, and 
Et indicating the hhe of central eclipse and the northern 
and southern limits The places which seem at present 
to be the most favourable are Joal and Palmenn, on the 
coast, if observations there are more convenient than 
others made inland 

The prospect of fine weather seems to be more prob¬ 
able here than in America December, January, and 
February are the cloudy months, Lhe weather during 
March and April being usually fine , the rains begin 
about May . sometimes tornadoes occur at intervals of 
five or six days, being accompanied by heavy rain, lasting 
generally from one to two hours, leaving the atmosphere 
afterwards bright and clear The wind called the 
11 H anna t tan " during the first three months of the year 
is generally from the north-east and dry It comes from 
the Sahara Desert, and brings with it consequently 
minute particles of sand, tending to give the atmosphere 
a yellowish tint In April the prevailing wind is westerly 
to north-westerly, and not usually very strong. 

The route which the English expedition will take has 
up the present not been definitely settled Several lines 
of steamers run to Tenenffe and Grand Canary, and if 
one of Her Majesty's ships picked the expedition up at 
Tenenffe and earned them either to Bathurst or directly 
to the Salum River, the matter would be Simplified , but 

1 Tha Informiuion for (ha moat part gonosnunf thp American it&nont (a 
Kacbwad liom Mr H S Prlicnatt’i arilcla, “Tha'lou&J Solar Ecltpw 
April 13-16, 1 J3," in the Jana numbcrof^iIrmTMf and AjtnbPk/sic* 

NO 1183, VOL. 46] 


failing this the only.avaiJable route seems to be that by the 
British and African Steam Navigation Company These 
steamers, touching at Madeira, Tenenffe, Grand Canary, 
Goree, and Dakar, naturally require much time to get to 
Bathurst Of the return conditions it seems impossible 
to get any information at present 

Taking into account the accessibility and proximity to 
Lhe line of totality, perhaps Palmenn and other places on 
the same river (River Salum) offer the greatest advant¬ 
ages The bar at the mouth o£ the nver would prevent 
a man-of-war of deep draft from proceeding up the 
river As the region here is all under French protec¬ 
tion, the necessary official letters will of course have to 
be obtained 

There are one or two other points relating to this region 
if it should by any chance be ultimately settled upon 
Luxuries in the way of tea, sugar, milk (condensed), 
cocoa and milk, condiments, wine or spirits, flour, 
biscuits, soups, and preserved meats, should all be 
brought from England , nee, fowls, sheep, goats, and 
bullocks being always procurable from the native 
villages ■ 

Cement ancj lime should also be taken out, and it seems 
probable that the huts for the instruments should be 
constructed at home and carried out there in pieces The 
necessary housing of the observers (and escort, if any) 
would not prove very difficult, for either room could be 
found in the villages, or bamboo and grass huts could be 
quickly run up by the natives , it nngnt be advisable to 
take one or two small tents, as they might prove very 
serviceable just after landing 

With regard 10 the packing of the necessary instru¬ 
ments, it may be said that the carriers’ loads vary from 
40 to 65 pounds , a case capable of being slung pn a 
bamboo can weigh as much as 250 pounds, while to 
carry aweight of one hundredweight the servicesof two men 
would be required Their wages would, of course, depend 
on whether they were obtained from Bathurst or the 
trading wharf on the river at the point of disembarkation, 
as in die latter case they could be discharged as soon as 
the selected spot had been reached. 


UNI VERSITY OF D UBL 1 N TERCENTENAR V 
LELEBRA TlON 

HE celebration of the tercentenary of the Univer¬ 
sity of Dublin will begin on Tuesday next, and 
all the necessary arrangements have now been made 
Neither the Great College Hall nor the Chapel have been 
found large enough to hold the number of gueBts who 
have accepted the invitation of the Chancellor of the 
University (Earl of Rosse) and the Provost of Trinity 
College (Rev Dr Salmon), and it has been deemed 
necessary to hold the Commemoration Service in the 
Collegiate and Cathedral Church of bt Patrick, and the 
ceremony of the presentation of addresses in the 
Leinster Hall, the largest covered area id Dublin In 
this hall the College banquet will be given, and the 
students have also engaged it for a University bail, 
which is to bring the festivities to a dose 

It is expected and hoped that most of the invited 
guests and delegates will arrive in Dublin in the course 
of Monday evening, July 4, as the reception by the 
Provost of Trinity College will beheld at 10 o’clock on 
the Tuesday morning, and immediately after this cere¬ 
mony the members of the three classes of University 
officers with the members of the Senate, the other 
graduates and the undeigraduates, will accompany the 
guests and delegates from the Examination Hall of 
Trinity College to St. Patrick's Cathedral, a distance of 
about a mile. Should the weather be fine and the pro¬ 
cession properly marshalled, the general effect promises 
to be as fine as it will in the streets of Dublin be novel 
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In the afternoon of the same (lay there will be a garden 
party in the College Park, to which upwards of three 
thousand persons have been invited, and the day will 
close with the performance by the members of the Uni¬ 
versity Choral Society of an ode written by G F Savage- 
Armstrong, and set to music by Prof Sir Robert Stewart, 
and by the civic ball 

On the Wednesday morning there will be a special 
Commencements for the conferring of honorary 
degrees The Grace has already passed the Senate for 
eighty-three degrees, being a number equal to one-third of 
the total number of the expected guests and delegates 
Among those on whom the degree of Doctor of LetLers 
is to he conferred is Prof Max Muller The following 
will receive the degree of Master of Engineering Lord 
Armstrong, Sir Benjamin Baker, Sir Isaac Lowthian 
Bell, Sir Charles William Wilson The degree of Doctor 
of Sciences will be conferred on Prof J Burdon-Sander- 
son, Prof Michael Foster, Prof Ludimar Hermann, Sir 
George Murray Humphry, Prof Julius Kollmann, Pro! 
Alexander Macalister, Prof Richet, Prof Sir William 
Turner, Wilhelm Waldeyer, Rev Prof Thomas George 
Bonney, Rev William Henry Dallinger, S|r Archibald 
Geilde, Othniel Caleb Marsh, Baron Adolf Eric Norden- 
skidld, Abbd Alphonse Francois Renard, John Hall Glad¬ 
stone, George Downing Liveing, Lord Rayleigh, Prof 
Joseph John Thomson, Prof Thomas Edward Thorpe, 
Prof William Augustus Tilden, Francesco Bnoschi, Prof 
Luigi Cremona, James Whitbread Lee Glaisher, Paul A 
Gord&n, F-dward John Routb, George H Darwin, Simon 
Newcomb, Isaac Roberts, F Tisserand The following 
me those who have been selected for thedegreeof Doctor 
of Medicine H R H Duke Charles of Bavaria, John 
Shaw Billings, Thomas Bryant, Sir Andrew Clark, Adolf 
Gusserow, Jonathan Hutchinson, Prof Thomas Grainger 
Stewart On the same day there will be a garden party , 
at the Viceregal Lodge in Phcerux Park, given by His 
Excellency the Lord-Lieutenant and Lady Zetland, and in 
the evening the College banquet will be held in the 
Leinster Hall Five hundred, including all the guests and 
delegates, have been invited , 

Thursday, July 7, there will, in the morning, be a pro¬ 
cession, from the Examination Hall of Trinity College to 
the Leinster Hall, of the College authorities and the 
delegates and others, to witness the presentation of , 
addresses to the University by the delegates A delegate | 
from each country will make a short address, apd ihe 
following have been invited to take their share in this 
interesting ceremony — 

Grtai Britain , her Colonies and Dependencies, —Sir James 
Paget, Bart , F R.S. 

America ,—Prof O C Marsh, of Yale University 

Austria-Hungary — Prof A Vimbdry, of Buda-Pesih. 

Belgium— Prof V D'Hondt, of Ghent 

Denmark —Prof M. H Saxtorph, of Copenhagen 

France —Prof Lannelongue, of Paris 

Germany — Baron Ferdinand von Richthofen, of Berlin, 

Holland— Prof. Tiele > of Leyden 

Italy —Prof Giudenii, of Bologna, 

Norway —Prof Hagerup, of Christiania, 

Ruuta —Prof. Wedeniki, of St. Petersburg, 

Svntierland —Prof, Kollmann, of Basle 
Cambridge —Dr Peile, Vice-Chancellor 
Oxford —Rev Pr Boyd, Vice-Chancellor 

On the tevehlng of this day there will be a dramatic 
performance by the students of the College, the piece 
selected being Brinsley Sheridan's comedy, " The Rivals,” 
In the afternoon there will be a garden party at the Royal 
Hospital, Kilmamham, given by the Right Hon ihe 
Commander of the Forces in Ireland and Lady 
WoJseley. 

The ceremonies will be brought to a close on Friday, 
NO. II83, VOL. 46] 


on which day the following have been asked to address 
the College students Profs W. Waldeyer, Berlin, fr. 
Blass, Kiel, A- Vdmbdry, Buda-Pesth ; F. Max Muller, 
Oxford , L Cremona, Rome Ii J Stockvis, Amstei- 
dam , Ldon Say, Paris, and General F A Walker, 
Massachusetts The Athletic Union will hold their 
annual sports in the College Park and the University 
ball will be given in the afternoon and evening of this 
day 

On Saturday, July 9, the Royal Society of Antiquaries 
of Ireland have organized an excursion to Kells, the 
many objects of great antiquarian interest of which can 
easily be inspected wuhin the limits of a short day from 
Dublin , the excursionists will leave the Great Northern 
I Railway Station at 9 o'clock a m , and return by the train 
reaching Dublin by 5 30 

Every information can be obtained on writing to the 
1 Hon Secretaries of the Tercentenary Committee, Trinity 
| College, Dublin. 


EXHIBITION AT N URN BERG BY THE 
GERMAN MATHEMATICAL ASSOCIATION 


w '"““ r -***** A J, A J J U 

T'HE following prospectus will 
^ object of this Exhibition — 


show the scope and 


Deutsche Mathcmatikcr - Vtreimgung 

Muni hen , Mai 1892 

From September 12 to 18, 1892, the meetlngi of the 

" Deutsche Maihemauker Vcreinigung " and of the 11 Gesell- 
schaft deutscher Naiurfoncher und Aerzie” will be held at 
Nurnberg 

At the proposition of the '* Mathemaiikcr-Verdnigung ” the 
arrangement lor an exhibition of models, drawings, apparatus, 
and instruments used In pure and applied malhemafta is pro 
posed The project has secured the support of the Royal 
Bavarian Government 

'Ihe undertaking already enjoya Lhe co-operation of a number 
of competent men of science, uf several mathematical institutes 
of our colleges, besides that of varioua prominent publishers and 
well known technical cxubliabmcnu, and thus we may hope 
that ihe exhibition will answer lhe expectations of ill founders, 
\ 1.* 

10 open to wider spheres (he various auxiliaries used la the 
instruction and investigation of both pure and applied mathe¬ 
matics in the shape ol models, apparatus, and instruments and 
10 forward the inLertits of th|i kind of scientific work. 

At lhe request of the committee of the Mnthcmatiker- 
Veremigun^ 1 have lhe honour to invite you to participate in 
Lhe exnibliion, and to recommend to your special attention 
the following directions 

I Die mithemoutcbe Auistellung gelegentlich der Ver- 
Bammlungen dor "Deuuchen Maihemaitber- Vcrelnigung " and 
der “Ue^llschaft demscher Nniurforachcr und Aente" in 
Nilrnberg will last from September 10 to 18, 189a. It com- 
P rl ®** mathematical models, drawings, apparatus, and Instru¬ 
ments serving both for teaching and research In pure and 
applied mathematics 1 

11 The local committee of the Gesellschaft deatscher Natur- 
forscher und Aerzce reap the direct Lon of the Bajeriiche 
Gewerbemuseum attends to the gratuitous granting of space 
featured by the exhibitors 

111 The Deutsche Mathomatiker-Veiclnlgung lakes charge 
of all furniture, tables, scieeni, &c., attends 10 the opening and 
pscklng, also lor supervision and caie during the exhibition and 

? In whoi belongs to the applications, we iulude only ihoea having 
principally » nuih.maocal inurtii Concerning the ixperlmanul part of 
V* 1 Ac ’’ which an of more practical an, it 
Jj 5 tbai all (hose more practical than theoretical relations 

htl!£ rj*iL ln L* exhibition, separate liom ours, which cora- 

piires likewise ihe oiher bronchi of natural philosophy and ike modi doe. 

Fachtsahniinlie Auasullung, ' undar tbe 
Jv cf ?■. T ® toel hch*ft deutscher Naturfunchtr und Aerate *' is 
Ifu* T? mycr ^ :hen museum In NOrnberg." under the 

T 5v VOn who h « Uau«d tpwial programmes for 

that CKhibUioo, sad from whom further information may be obtained 
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for the insurance against fire But assumes do responsibility 
either for damage or for loss of articles 

IV. Those wno desire to exhibit under closed cases must do 
so at their own expense, 

V The chaige of transport (to Nurnberg) and, if desired, 
the insurance of transport is at the expense of the exhibitor 
In what refers to the return transport, by the courtesy of the 
directors of the Bavarian and Lhe other mam lines of German 
railways free transport is guaranteed for all unsold ohjects ol the 
exhibition. All expense of home transport beyond this border 
is at the expense of the exhibitor 

VI An explanatory detailed catalogue of the mathematical 
exhibition is to be issued 

The first part will consist of essay*, having reference to prob¬ 
lems, results, and methods of geometrical representation 

The second part uf an enumeration of all articles exhibited 
in connection with detailed theoretical descriptions Here, if 
desired, the prices may be added This part of the catalogue 
will be fully illustrated to give a vivid impression of the eihibited 
articles We respectfully request all institutes, publishers, <Scc , 
to forward woodcuts, cltchis, 8cc , which may be inserted in 
the text 

Ad appendix to the catalogue will be published, including all 
advertisements which may hereafter serve as a directory for all 
those interested 1 

VII. As far as possible all technical explanations of the 
articles will he undertaken by the committee. 

VIII The committee will attend to all sales and buyings 
(which are in view by various mathematical institutes of our 
Hochschulen) and give all desired information 

During the exhibition the sold articles must not be removed 
from the exhibition rooms, except with special permission of the 
committee 

IX The intention to participate in the exhibition may be 
given by the use of the 11 Exhibition Announcement ” until 
July I Address Herm Prof Dr Walther Dyck, Munchen, 
Hildegmrdstraase 14 

At the same time all papers and scientific notices for the 
catalogue rupee)mg woodcuts and thchls for illustration must 
be sent to the same address J 

The editors reserve the right of all abbreviation and change in 
the notes of Part 2 of the catalogue that the uniformity may 
require. 

A All articles proposed for exhibition must be forwarded 
from September I to 7, under the address Malhematiiche 
Auutelluug in Nurnberg (Bayern), zu Handen der Herren 
Danler anu Co 

The return of all articles will be effected within two weeks 
after the close or the exhibition under the conditions fixed 
above (No V ) 

XI. For nearer information In respect to Lhe intentions and 
the extent of the exhibition we annex a preliminary classification 
of the articles 


I, Geometry Theory of Functions 
Models employed in elementary teaching of geometry (solid 
geometry, trigonometry, descriptive geometry) 

Polyhedra. Division of surfaces and spaces in polygons 
respecting polyhedra 
Plane curves 

Curves in space Developable surfaces 
Surfaces of the second order 
Higher algebraic surfaces. 

Transcendental surfaces 
Models Illustrating geometry of complexes 
,, ,, curvature of surfaces. 

,, „ theory of functions 

ip ,, analysis situs 

a Arithmetic, Algebra , Integral Calculus 
Calculating machines, Slide rules. 

Instruments for solving equations and for construction of 
functional relations. 


* Th« fan for liiMrtlqn id tba xppandu ora 30 Reicferaxrk for the w]inla 
(gnat B"), 18 R M for | pigs, idR U fori pagi, 5 R-M for 4 

All advortlMmanti for the Appendix and paynunti for tame nuut not be 
“knsd latar than August 1, to the same iddreu, P«o£ Dyck. 
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Curvometers, plammetera, integrating machines, msiiumei I? 
for solving differential equations 

3 Mechanics Mathematical Physics 

Models employed in elementary leaching 

Kinematics. Machines for description and transformation of 
curves and surfaces Pantographs, perspeclographs 

Apparatus for demonstration of mechanical principles 

Equilibrium and motion of a point 

Poinsot motion of a rigid bddy, precession, nutation , 
dynamical tops, gyroscopes 

Models ana articles showing the effect of stress flexion and 
torsion of solids 

Elastic properties of solids (especially of crystals) 

Hydrodynamics 

Geometrical representations and mechanical apparatus illus¬ 
trating physical phenomena (for ex vibrations, wave motion, 
propagation of sound and light Thermodynamic and electro- 
dynamic phenomena) 

XII It ib understood that the exhibitors declare their 
willingness to submit to the present rules and further dispositions 
ordered by the committee for the interest of the exhibition 

For alP further information please address Lhe undersigned 
delegate of the committee 

Prof Dr Walt her Dyck, 
Munchcn, Hildegardestrasse I 4 

For the purpose of collecting and forwarding objects of 
interest, a Committee has been formed consisting of Lord 
Kelvin (Chairman), Lord Rayleigh, Profs Sylvester, O J, 
Lodge, G F Fitzgerald, W G Adams, Sir R Ball, A A 
Common. Secretaries A G Greenhill, O Henrici. 

The Secretaries will forward prospectuses and forms of 
application to intending exhibitors, and will take charge 
of objects at the Central Institution, Exhibition Road, 
South Kensington, S W , and forward the objects at the 
proper time to Nurnberg, unless forwarded direct by 
the exhibitors 


THE KEKUL& FESTIVAL A T BONN 

O N June I a remarkable demonstration took place at 
the University of Bonn The occasion was the 
twenty-fifLh anniversary of the call of August Kekule to 
the Professorship of Chemistry at that University The 
details, which we have taken chiefly from the Kolnische 
Ztilung, will be of interest to the student of chemistry, 
and probably of value to the future historian of the 
science 

The ceremony began in the morning with an enthusi¬ 
astic ovation on the part of the students The chemical 
theatre was decorated with plants , on the blackboard 
figured the benzene hexagon, made up with garlands of 
flowers, in the midst of which appeared the letters A K. 
as a monogram of roses At the usual lecture hour Prof. 
Kekul£ entered, and was greeted with great enthusiasm 
One of the chemical students, Alfred Helle, delivered a 
graceful address, in which he congratulated his fellows 
on being privileged to sit at the feet of the greatest of 
living chemists, ending by calling for three cheers for the 
Professor, in which the audience heartily joined. 

Prof Kekulfc then addressed the students, detailing with 
characteristic humour some passages in his life He was, 
he said, a pupil at the Darmstadt Gymnasium, where he 
chiefly devoted himself to mathematics He was destined 
by his father for the profession of architect, and some 
houses still existed m Darmstadt, the plans of which he 
had drawn when a youth at the Gymnasium. At Giessen, 
where he went to study architecture, he attended Liebig's 
lectures, whereby he was enticed to chemistry But his 
relations would not at first hear of his changing his pro¬ 
fession, and he was given half a year's grace to think over 
it He spent this time at the Polytecnnicum at Darm- 
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Btadt, from which circumstance arose the myth, affirmed 
by Kolbe, that he at a “ Realschuler/' and not, as was 
really the case, a " Gymnasiast ” His first teacher in 
chemistry at Darmstadt was Moldenhauer, the inventor 
of lucifer matches His leisure time was spent in model¬ 
ling in plaster and at the lathe He was then permitted 
to return to Giessen (f I attended/ 1 he said, “ the lectures, 
first of Will and then of Liebig. Liebig was at work on a 
new edition of his 4 Letter^ on Chemistry/for which many 
experiment* had to be earned on 1 had to make 
estimations of ash of albumen, to investigate gluten 
in plants, flee The names of the young chemists 
who helped Liebig were mentioned in the book, among 
them mine. The proposal was then made to me, just at 
the time when Liebig intended to make me his assistant, 
that 1 should go for a year abroad, either to Derlin, which 
at that time was to Giessen a foreign land, or to Pans 
' Go/ said Liebig, 'to Pans there your views will be 
widened; you will learn a new language , you will get 
acquainted with the life of a great city , but you will not 
learn chemistry there' In that, however, Li^ig was 
wrong I attended lectures by Fremy, Wurtz, Pouillet, 
Regnault, by Marchandi3 on physiology, arid by Payen 
on technology One day, as 1 was sauntering along the 
streets, my eyes encountered a large poster with the 
words 'Lemons de philosophic chuniQue, par Charles 
Gerhardt, ex-Professeur de Montpellier 1 Gerhardt had 
resigned his Professorship at Montpellier, and was teach¬ 
ing philosophy and chemistry as pnvatdount in Pans 
That attracted me, and I entered my name on the list. 
Some days later I received a card from Gerhardt, he had 
seen my name in Liebig’s 4 Letters on Chemistry 1 On my 
calling upon him he received me with great kindness, 
and made me the offer, which I could not accept, that I 
should become his assistant My visit took place at 
noon, and L did not leave his house till midnight, after 
a long talk on chemistry These discussions continued 
between us at least twice a week, for over a year Then 
I received an offer of the post of assistant to Von Plantu, 
at the Castle of Reichenau, near Chur, whijh I accepted, 
contrary to Liebig’s wish, who recommended me as 
assistant to Fehling at Stuttgart So I went to Switzer¬ 
land, where I had leisure to digest what 1 had learnt in 
Pane during my intercourse with Gerhardt Then I re¬ 
ceived an invitation from Stenhouse, in London, to become 
his assistant, an invitation 1 was loth to accept, since I re¬ 
garded him, if I may be allowed the expression, as a 
'Schmierchemiker )l By chance, however, Bunsen came Lo 
Chur on a visit to his brother-in law, at whose house I first 
met him I consulted Bunsen as to Stenhouse’s offer, and 
he advised me by all means to accept it I should learn 
a new language, but I should not learn chemistry So 1 
came to London, where as Stenhousc's assistant I did 
not profit much By means of a fnend, however, I be¬ 
came acquainted with Williamson The latter had just 
published his ether theory, and was at work on the poly- 
basic acids (in particular on the action of PC 1 B on H,S0 4 ) 
Chemistry was at one of its turning-points The theory 
of polvbasic radicals was being evolved With Williamson 
was also associated Odling Williamson insisted on plain 
pimple formula without commas, without the buckles of 
Koine, or the brackets of Gerhardt It was a capital 
school iq encourage independent thought The wish was 
expressed that I should stay in England and become 
technologist, but I was too much attached to home. I 
wished to teacj) in a German University But where ? 
In order to get acquainted with the circumstances at the 
several Univerthies, I became a travelling student In 
this capacity I came, among other Universities, to Bonn 
Here tnere was no chemist of eminence, and hence there 
yere no prospects. Nowhere did there seem so much 
promise and so great a future as at Heidelberg I could 
ask no help of Bunsen. ' I can do nothing for you/ he 
said, 1 At least not openly. I will not stand in your way, 
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but more I cannot promise ' I fitted up a small private 
laboratory in the principal street in Heidelberg at the 
house of a corn merchant, Gross by name—a single room 
with an adjoining kitchen I took a few pupils, among 
whom was Baeyer. In our little kitchen I finished my 
work on fulminate of silver, while Baeyer carried out his 
researches, which subsequently became famous, on 
cacodyl. That the walls were coated thick with arsenious 
acid, and that silver fulminate is explosive, we took no 
thought about After two years and a half I received a 
call to Ghent as ordinary professor There I stayed nine 
years, and had to lecture in French With me to Ghent 
came Baeyer Through the kindness of the then Prime 
Minister of Belgium, Rogier, I obtained the means to 
establish a small laboratory I had there with me a number 
chiefly of fnore advanced students, among whom I may 
name Baeyer, Hubner, Ladenburg, Wichelhaus, Linne- 
mann, Radzizewski, and Meyer There was not so much 
a systematic course of instruction as a free and pleasant 
academic intercourse After nine years' work I received 
the call to Bonn ” With some iGceont of his work in 
Bonn, and with a reference to the gnat attention he had 
always received from his pupils, Prof Kekul6 concluded 
his address. The enthusiasm it occasioned, says the 
Kolmscht Zeitung , baffled description 

The Professor then received the congratulations of 
his personal staff, as well as those of the University 
officials, among whom were the Rector Prof Strasburger, 
tbfe Curator Dr Gandtner, and the Dean of the Philo¬ 
sophical Faculty Prof. Schluter In the evening the 
Bonn students honoured himwiLh a torchlight procession, 
it being the third time the Professor had received this, 
the most conspicuous honour which is bestowed by 
German students The first occasion was in 18 75 > when 
he declined the Professorship at Munich The second 
was in 187H, when he was Rector of the University, 
held lo commemorate the restoration of unity among 
the students after a long period of disunion Among the 
torch-bearers on that occasion was the present Emperor 
of Germany 

In addressing the students, Prof KekuU 5 reminded 
them of the previous occasions on which they had 
honoured him in like manner, and impressed on them the 
necessity of guarding and fostering the unity they had 
attained Thus ended an impressive and memorable 
incident in the history of chemical science 

J E Marsh 


THE TRUE BASIS OF ANTHROPOLOGY 1 

T HE Nestor of American philologists, and at the 
same time the indefatigable Ulysses of compara¬ 
tive philology in that country, Mr Horatio Hale, has just 
published in the Transactions of the Royal Society of 
Canada, an important essay on 14 Language as a Test of 
Mental Capacity/' being an attempt to demonstrate the 
true basis of anthropology His first important contri¬ 
bution to the science of language dates back as far as 
1838-42, when he acted as ethnographer to the United 
States Exploring Expedition, and published the results of 
his observations in a valuable and now very scarce 
volume, 44 Ethnography and Philology “ He has since 
left the United States and settled in Canada, All his 
contributions to American ethnology and philology have 
been distinguished by their originality, accuracy, and 
trustworthiness Every one of them marks a substantial 
addition to our knowledge, and, in Bpite of the hackneyed 
disapproval with which reviewers receive reprints of 
essays published in periodicals, it is much to be regretted 
that his essays have never been published in a collected 
form 

■i** Language ai ■ Tut or Menial Cmpadiy " By Hor&Uo II ala. From 
the Tran uoJoiu of the Royml Society of Ciudi, 1B91 



JUNE^O, 1892] 

Mr. Horatio Halc '9 object in the essay before us is to from the Aryans, when pressing upon the aboriginal in¬ 
show that language separates man from all other animals habitants of the Dekhan He points out a few gram- 
by a line as distinct as that which separates a tree from a matical terminations in the Dravfdian languages which 
stonej or a stone from a star show some similarity to the terminations of Australian 

11 treatise/'he writes, "which should undertake lo dialects. The dative, for instance, is formed in the 
show how inanimate matter became a plant or an animal, Dravidian Tulu by ku , and in the Lake Macquarie and 
would, of course, possess great interest for biologists, but Wiradhurei dialects of Australia by ko. In both families 
it would not be accepted by them as a treatise on biology the k of ku and ko is liable to be changed into g The 
In like manner a work displaying the anatomy of man in plural suffix in Tamil is gal t in Wiradhurei galan Thus 
comparison with that of other animals cannot but be of in Tamil maratn, tree, forms the»nom plur marangal , the 
great value, and a treatise showing how the human frame dat plur marangaluk ku , while in Wiradhurei, baga* f 
was probably developed,from that of a lower animal must shell, appears in the nom plur as bagaigalan , in the 
be 0 i extreme interest p but these would be works, not of dat plur as bagaigalan gu On this point, however, Mr. 
anthropology, but of physiology or biology, Anthropo- HoraLio Hale ought to produce fuller evidence, particu¬ 
larly begins where mere brute life gives way to something Urly from numferals, and the cofnmon household words 
widely different and indefinitely higher It begins with of uncivilized tribes The pronouns show many coinci- 
that endowment which characterizes man, and distm- dences with Dravidian and Australian languages No 
guishes him from all other creatures The real basis of one is better qualified for that task than he is, for we 
the science of anthropology is found in articulate speech, really owe to him the first trustworthy information about 
with all that it indicates and embodies" He does not the Australian dialects He considers all the dialects 
hesitate to maintain that solely by their languages can spoken in Australia as varieties of one original speech, 
the tribes of men be scientifically classified, their affilia- and he »has proved their wonderful structure by several 
tions discovered, and their mental qualities discerned specimens contained m his first book, published nearly 
These premises, he says, compel us to the logical con- fifty years ago, and again in this last essay of his 
elusion that linguistic anthropology is the only “Science There is no doubt that this essay will provoke much 
of Man " opposition, but no one can read it without deriving most 

These words explain at once the whole character of valuable information from it, and without being im- 
this important essay Mr Horatio Hale is a great ad- pressed with the singularly clear and unbiassed judg- 
mirer of Darwin, but not of the Darwinians He con- ment of the author It is to be hoped that if there is 
trasts Darwin's discernment of the value of language any controversy it may be carried on in the same 
with the blindness of hi9 followers, who are physiologists scientific and thoroughly gentlemanlike tone in which Mr 
and nothing else Why anthropology has of late been Horatio Hale deals with those whom he ha9 to reprove 
swamped by physiology, Mr Horatio Hale explains by Thus, when Prof Whitney, a ferule wrner on linguistic 
the fact that the pursuit of the latter science is so mh- science in America, commits himself to the statement that 
mtely the easier “ To measure human bodies and human the Dravidian languages have " a general agglutinative 
bones, to compute the comparative number of blue eyes structure with prefixes only*' Mr Horatio Hale good- 
and black eyes in any community, to determine whether naiurcdly remarks, 11 this is doubtless a misprint for with 
the section of a human hair is circular, or oval, or suffixes only 11 And when Prof. Gerland, in his con- 
oblong, to study and compare the habits of various tribes unuation of Waltz’s invaluable work “ Die Antbropologie 
of man, as we would study and compare the habits of der Naturvhlker,” refers to Mr Horatio Hale as describing 
beavers and bees, these are tasks which are compara- ft air Q f thi Australians as long, fine, and woolly . he 

lively simple But the patient toil and protracted mental points out that he, on the contrary, described their hair 
exertion required to penetrate into the mysteries of a as neither woolly, like that of the AfncanB and 
slrange language, and to acquire a knowledge profound Melanesians , n.>r frizzled, like that of the Feejeeans ; nor 
enough to afford the means of determining tne Intel- coarse, stiff, and curling, as with the Malays , but as long, 
lectual endowments of the people who speak it, are such fi nC( an d w<rvy ) like that of Europeans He naturally 
as very few men of science have been wilflng to undergo M protests against Prof Friedrich Muller charging him 
Mr Horatio Hale has a right to speak wiLh authority on Wlt j, having committed such a blunder, which, as he re- 
this point, for, besides having studied the several Ian- marks, would be as bad as if he had described the 
guages of North America, of Australia and Polynesia. Eskimos as having black skins But there is not a single 
no one has more carefully measured skulls, registered offensive expression in the whole of his essay, 
eyes, "measured hair, and collected antiquities and curio- though the opportunities would have been many for 
cities of all kinds than he has done during his long and adopting the style of hitting indiscriminately above and 
busy life His knowledge of Lhe customs of uncivilized below the belt Though he differs from Prof Whitney, 
races is very considerable No one knows the Indian evidently ranks him very high, and as second only to 
tribes and likewise the Australians better than he does, and '‘that eminent Sanskrit scholar, Sir Momer Momer- 
he is in consequence very severe on mere theonzers who Williams 11 

imagine they nave proved how the primitive hordes of __ 

human beings, after herding together like cattle, emerged 

Blowly through wife-capture, mother-right, father right, LEWIS MORRIS RUTHERFURLK 

endogamy, exogamy, totemism, fetichism, and clan , J _ . 

systems, to what may be called a social status He (~\N May 30 last there passed away from us one whose 
holds with Darwin that man was from the beginning a ' v -' name was familiar to many, and who was respected 
pairing animal, and that the peculiar usages of barbarous and beloved by All who were fortunate chough to nave 
tribes are simply the efforts of men, pressed down by made bis acquairitance By the death of Lewis Morns 
hard conditions, below the natural stage, to keep them- Rutherfurd. tono died at the age of seventy-Six, at his estate 
selves from sinking lower He gives a most graphic in Tranquillity, New Jersey, astronomical science especial- 
description of changes of civilization produced by change ly suffers, for he was one of the pioneers of astronomical 
of surroundings in tne case of the savage Athapascans, photography and spectroscopy, and the introducer ot 
And their descendants, the quick-wittetf and inventive many of the practical methods which have opened o us 
Navajos He holds that the Inhabitants of Australia such a vast field of research 
were originally Dravidlans, and that their social and Born at Morrisafiia, New 
linguistic deterioration is due to the miserable character 1816, he fitBt devoted hirtisclf 
of the island in which they had taken' refuge, possibly finding his mind bent more 
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Jersey, on November 25, 
to the study of law, but 
on astronomical pursuits. 
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he soon thought fit to leave thi 4 profession, and being 
well equipped with the necessary private resources, he 
commenced in the year 184816 erect an observatory in 
the city of New York at bis own residence On its com- 
letion, it was furnished with an Ill-inch refractor, which 
e had made under his own personal direction by Fitz, 
and a transit instrument 

The first work he set himself to do related to the spectra 
of the stars A9 soon as KirchhofTs discovery was an¬ 
nounced, Donati, at Fldrence, in i860, made the first 
efforts in this direction , this was followed by other ob¬ 
servers, among whom was Rutherfurd In 1863 he pub¬ 
lished his first paper on the spectra of the celestial bodies, 
and indicated that the various stellar spectra which he 
had then observed were susceptible of being arranged 
in different groups His paper, which was published in 
Silltman's Journal, vol xxxv p 71, contained the fol¬ 
lowing extract wim reference to this classification — 
“ The star spectra present such varieties that it is difficult 
to point out any mode of classification For the present, 
I divide them into three groups First, Lhose having 
many lines and bands, and mostly resembhng the 
sun, viz Capella, /9 Geminorum, a Ononis, &c These 
are all reddish or golden stars The second group of 
which Sinus is the type, presents spectra wholly unlike 
that of the sun, and are white stars The third group, 
comprising □ Virginis, Rigel, &c , are also white stars, but 
show no lines ; perhaps they contain no mineral sub¬ 
stance, or are incandescent without flame " 

Turning his attention to object-glasses for visual and 
photographic purposes, he described in 1S65 a new form 
which he had specially designed for the latter This, 
needless to say, brought about a great revolution in the 
processes employed The history of his early attempts 
to produce photographically corrected object-glasses, and 
the wonderfully sharp and beautiful photographs of the 
moon which he finally obtained, will always be marked as 
an important era in the application of the camera to the 
equatorial telescope The photographs taken at the pre¬ 
sent day, even although they are produced with larger 
lenses and with a more perfect knowledge of photographic 
processes, and with the advantages afforded by dry plates, 
excel only in a trifling degree those taken with Lhe small 
Rutherfurd equatorial 

Another important piece of work, which occupied him 
some considerable time, was the mapping, by means of 
the photographic process, of star clusters and star groups 
His ingenuity in devising and constructing accurate 
micrometers for measuring the impressions of the star 
clusters opened out a new method by which the proper 
motion of the stars could be photographically determined, 
and even their parallaxes, eliminating entirely the errors 
of observers 

It was absolutely essential, as he knew, in order 
to obtain a perfect method of measurement of the 
photographs, to attain the utmost perfection in the 
cutting of the threads of the micrometer screw, and 
some idea of the care which he bestowed on them may be 
gathered from the fact that he took three years to make a 
single screw In order to test its quality, It struck him 
that it would be a happy thought to see if it would enable 
him to rule a grating He accordingly set the apparatus 
up in his bedroom, and by means of an automatic arrange¬ 
ment kept it going all night, as at that time the local 
vibrations were fewest The result was that he was able 
to make the most perfect gratings known, which are 
only now surpassed by those of Rowland, who followed 
In his wake 

The photographic corrector, which consisted of an 
additional leni to be applied to visual object-glasses, to 
render them fit for photographic use, was also due to his 
exceptional mechanical ability, and was brought out in 
the year >86&. 

Owing to failing health he was at last obliged to give 
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up all idea of making observations, bo he resigned him¬ 
self to a thorough supervision uf ike great number of 
measurements of Lhe photographs ufthe star clusters that 
by this Lime had very considerably accumulated. 

Id the year 1884, Columbia College, New York, wag 
the recipient of all his astronomical instruments, 
apparatus, and completed measures It is only ^fort¬ 
night ago when a notice of the measures of the Pleiades, 
which were prosecuted by Mr J acoby, under the direction 
of Prof. Rees, was made in these columns, and it will not 
be long before several other dusters will be published 

In this brief notice we have only referred to some of 
the more salient points with which he enriched the 
domain of astronomical science; and his was no mean 
spirit striving to confine 10 his own use the various 
methods of work and improvements he introduced. he 
scattered his gratings with a lavish hand among all who 
were likely to make any use of them, and his greatest 
delight was to help others occupied in researches kindred 
to his own 


NOTES 

Sir Archibald Geikie hu been appointed by the Council 
of the Royal Society to be one of the Governors of Harrow 
School 

ll was wuh deep regret Lhat we saw the announcement in 
Monday's Times of the death of Admiral Mouchez, the Director 
of the Paris Observatory in him France has lost one of her 
most active men of science, whose place it will be no cuy task 
to fill 

At St John's College, Cambridge, on July 9, at 2 30 p m , 
there will be heJd a meeting of the General Committee that was 
formed lor placing a suitable memorial of lhe late Prof. Adams 
in Westminster Abbey r J his meeting is specially called Lo 
consider a modification in the form of the memorial. The 
resolution, as passed in Pebruary, was to the elleU that the 
memorial should 11 consist of a bust with tablet and inscription,” 
but as the Dean has been unable to aanclion any site in lhat part 
of the Abbey in which it was hrst proposed Lo be placed, 
but has offered an excellent position lor a medallion, near Lhe 
monument of Newton paid the grave of Sir John Ilenchel, and 
close to the memorials of Darwin and Joule, iheExecuUvc Com¬ 
mittee recommend that this oiler be accepted, and that the terms 
of Lhe former resolution be altered to 11 lhat the memorial consist 
of a medallion and inscription. ” 

The Botamsche ZtUung publishes a programme of the 
International Botanical Congress Lo be held in Genoa. On 
Sunday evening, September 4, there will be a reception of the 
foreign bo toman present On lucaday the Botanical Institute 
and Garden, presented to the Municipality of Genoa by Mr. 
Thos. Han bury, will be formally opened On Saturday, Sep¬ 
tember io, the Acclimatisation Garden of Mr Danbury at 
Mortola will be visited The rest of the week will be occupied by 
scientific sittings, receptions, and excursions 

Da Benecke, the Director of the Experimental Station at 
KJaten, Java, has offered a prise of 1000 marks for Lhe best 
essay, founded on original observations and experiments in 
cultivation, on Lhe causes of Lhe red colour in the hOrovascular 
bundles of Sorghum, which accompanies the disease known as 
"serch,'' A very similar disease has recently become very 
destructive to Lhe Bugar-cane crop in Java. 

In our account last week of the Ladies' Conversamictu of the 
Royal Society we stated that the Telephone Company’s installa¬ 
tion was the roekni by which the music from the Paris open. 
wbj rendered audible, This, as we have reason now to know, 
was incorrect The Post Office undertook Uie whole affair, no 
company having anything at all to do w ilh it. 
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Prof. Burt G. Wilder, M.D_, of Cornell University, 
<?ends ill Lhe following correction —In a circular, 11 American 
Report! upon AnaLodriesl Nomenclature,” issued last winter 
by Prof Wilder, ai Secretary of the Committee of the Associa¬ 
tion of American Anatomist!, in the third paragraph of the third 
page, the Chairman of the Committee of the Anatomiache 
G«ell*:haft should be Prof A von Kolltker, and the Chairman 
of the American division (appointed in 1891 by Lhe American 
Association for the Advancement of Science) of the International 
Committee on Biological Nomenclature should be Prof G L 
GoodaJe. Prof Wilder desire! to express his regret for the 
erron, due in Lhe one case td his own misapprehension, and in 
the other to a clerical mistake 

Under the title of M The Cambridge Natural IIi^tory p ” 
Messrs Macmillan and Co have in active preparation an im¬ 
portant senes of volumes on the Natural History of Vertebrate 
and Invertebrate Animali, edited, and for the most part written, 
by Cambridge men While intended in the first instance for 
those who have not h «4 any special scientific training, the 
▼olames will, as far as possible, present the moat modern results 
of scientific research T.hus the anatomical structure of each 
group, its development, paleontology, and geographical dis¬ 
tribution, will be considered In conjunction with us external 
character Care will, however, be taken Lo avoid technical 
language as far as possible, and to exclude abstruse details which 
would lead to confusion rather than to instruction The senes 
will be under the general editorship of Mr. J W Clark, the 
University Registrar, and Mr S F Harmer, Superintendent 
of the Museum of Zoology The following writers are engaged 
upon the groups which precede their names — Mammals, Mr 
J J Lister , Birds , Mr A H Evans , Reptiles and Amphibia , 
Dr Gadow, F R S ; Fish, Mr W Bateson , Mollusca, Mr, 
A H Cooke , Polyzoa, Mr S F Harmer, Brachiopoda , Mr 
A E Shipley , Insects , Mr David Sharp, F R.b , Mynafioda, 
Mr F G Sinclair , Araehnoida , Mr C Warburton , Crustacea , 
Prof W F R Weldon , Calenterata, Mr S J Hickson , 
and Sponges , Dr W J Sollas. It is hoped that some of Lhe 
volumes which are already tar advanced may appear in the 
course of next year. The senes will lie fully illustrated 

The weather during the past week has been unsettled, but 
considerably warmer generally Towards Lhe close of last werk 
solar halos were visible in the south, and a depression moved 
along our west coasts in a north-north-easterly direction, accom¬ 
panied by showerc, while the daily temperatures reached upwards 
of 70° in the inland parts of England At the beginning of the 
present week, a still further increase of temperature occurred, 
the maxima exceeding 8o D in the midland and eastern parts of 
England, and fog became prevalent over the Channel and the 
southern parts of England The atmospheric conditions, which 
during lhe greater part of the period were cyclonic, with 
moderate or strong south-westerly winds, amounting to a strong 
Bale from the westward in Caithness on Monday, subsequently 
became anticyclonic with light north-easterly and easterly winds 
over England , but on Tuesday evening a depression lay over the 
mouth of the Channel, the conditions rapidly became more 
unsettled, and a very severe thunderstorm occurred on that 
night In London and the greater part of England, accompanied 
by heavy rain. The Weekly Weather Report for the period 
ending the 35th instant shows that the rainfall exceeded the 
mean In nearly all districts, In the eastern and southern parts 
of England the excess was rather large 1 . But reckoning from 
the beginning pf the year there was still a deficit in all districts, 
although Lhe amount was trifling in the north east and north¬ 
west of England. f 

A new meteorological journal, entitled I*Atmosphere, has 
recently appeared in Parii It contains sever^ short original 
articles and miscellaneous notes collected by the director of a 
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private observatory, named Tour Saint Jacques. At present 
there 11 no such journal published in France, excepting the 
Annuaxre of the Meteorological Society, containing the papers 
read by its members The current number (No 5) contains 
an article on the opLical phenomena of the atmosphere, by A 
Cornu, member of the Institute, and one on solar phenomena 
and terrestrial magnetism, by L Marchand, of the Lyons 
Observatory It also gives a list of the principal meteorological 
papers published in recent serials , 

A SERIES of severe earthquake shocks is reported from 
Guodolajara, Mexico The first shock was felt last Friday 
night, and lasted eighteen seconds Windows were broken and 
plastering cracked in numerous houses, and hundreds of panic 
stricken people took refuge in the streets until daylight On 
Saturday a second shock occurred, wrecking a number of build¬ 
ings Several persons were seriously hurt, but in no case arc 
their injuries expected to prove fatal Several other shocks 
have been felt since The volcano Colima is said to be in a 
state of much activity Great volumes of sulphur, smoke, and 
lava are lasBing from the crater 

A TAi'ER setting forth a proposal for a national photographic 
record and survey, by Mr W J Harrison, was lately read 
before the Photographic Society of Great Britain, and has now 
been issued separately Mr Harrison's idea is that a pic¬ 
torial record of the present condition of the country should be 
secured by photography, the work being accomplished by 
professionals, individuals (amateurs), photographic societies, 
and agencies under the control of the Government In the 
course of the paper he gives an interesting account of the way 
in which the local photo-survey of Warwickshire is being 
carried out 

Anthropologists will read with interest some folk songs 
and myLhs from Samoa, printed in the new number of the 
Journal and Proceedings of the Royal Society of New South 
Wales (vol xxv ) 1 hey are translated by the Rev G. 

Pratt, and introdi^tions and notes are provided by Dr John 
Fraser. 

Prof F Starr will contribute to Lhe July number of the 
Popular Science Monthly an article on M Anthropological Work 
in America ” It will be accompanied by portraits of seventeen 
American anthropologists According to Science, lhe article 
shows tlpt 11 both in quality and amount, Lhe work of Americans 
in this field compares favourably with that of Europeans " 

A Society which may have opportunities of doing much 
valuable work has been formed in Wellington, New Zealand 
It is called the Polynesian Society, "Polynesia” being 
intended Lo include Australia, New Zealand, Melanesia, 
Micronesia, and Malaysia, as well os Polynesia proper The 
President 19 Mr H. G Seth Smith, chief judge of the native 
land court, while the Queen of Hawaii is patron We have 
just received the first number of the Society’s Journal, In which 
there are papers on the races of the Philippines, by Eltdon 
Best , Maori deities, by W I Gudgeon , the Tahitian '■ Hymn 
of Creation,” by S. P Smith , Futuna, or Horne Island, and 
its people, by S P Smith , Polynesian causatives, by E T , 
and the Polynesian bow, by E, Tregear There is also a paper 
giving the genealogy or one of lhe chief! oines&ei of Rarotonga, 
by a pahve of Rarotonga. The original was writLen in 1857, 
and Is printed In the Journal, with a translation by Mr. Henry 
Nicholas, and notes by the editors The editors are of opinion 
that the paper 11 apparently supports by direct traditional 
testimony the theory propounded by Hale, and subsequently 
advocated by Fornander, of the occupation of the Fiji Group 
by the Polynesian race, and of their later migration eastward to 
Samoa and the Society Group," 
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The facility with which enlargement! can now be produced, 
and the introduction or good commercial bromide paper, to say 
nothing of the artistic effect! of the reiuln, have all tended to 
increase the popularity of the piactice of enlarging When 
an amateur was formerly in need of moderate sized pictures, 
he was compelled more or leu to use a large camera, but now 
the inclination is to employ small cameras and therefore small 
plates, and to subsequently adopt the enlarging process to give 
him the required size picture A very useful and handy little 
book treating of this procesi, written by Mr John A Hodge*, 
hu lately bten issued by Messrs llifle and Son, and contains 
much practical Information for working either by artificial light 
or daylight Methods of constructing cameras suitable for this 
work, lanterns, and various accessories, are all very well described 
and Illustrated, and if carefully followed out will render many an 
amateur independent of the Instrument maker In the section 
relating to the chemical manipulations there are also some use¬ 
ful hints which will save a beginner much annoyance and help 
him to produce satisfactory results 

Oberlin Coillge, Ohio, 11 issuing a senes of Bulletins 
giving the results of special work done in v* museum and 
laboratories Two have now been published, the first being a pre 
liminary list of Lhe flowering end fern plants of Lorain County 
The second, which we have just received, contains a descrip¬ 
tive list of the fifhen of Lorain County, and has been prepared 
by Mr L M McCormick 

A ccording Lo lhe Pioneer Mail o{ June 8, the residents of 
Howrah have been finding laiely that jackals are animals of 
anything but an ntlnclive teni|*r In some coses they have 
come right up to the bungalows in search of prey A little 
girl, aged abom five years, was playing in a verandah, when a 
jackal suddenly rushed on her, and was dragging her away, when 
she was rescued She was severely bitten. Three natives, 
while walking along Kooroot Road, were attacked by a jackal, 
which was only driven off after a stubborn fight, and a tale 
11 told of two women, while standing near a tank, being at¬ 
tacked aud bitten So serious has the slate or mitten become, 
that the public propose to submit a memorial lo the district 
magistrate praying for the adoption of meumres for the destruc¬ 
tion of these pests 

Referring to Malta's spring visiton, the Mediterranean 
Naturalist for June says that during the preceding month the 
valleys and gorgei were alive with orioles, warblera, rollers, 
and bee-eaters In the rich crimson clover enormous numbers 
of quails found shelter during their sojourn en route for the 
Continent, while the branches and foliage of the carob, the 
prickly pear, and the orange trees were thronged with harriers 
and larks 

Mr F Turner contributes to the April number of the 
Agricultural GoMctie of New South Wales a paper on the carob 
bean tree as one of the commercial plants suitable for cultivation 
in New South Wales The Agricultural Department distributed 
It quantity of seed last year, and some healthy young plants 
raised from this seed ore now growing in several parti of the 
colony Mr Turner expects that when the tree becomes belter 
known to cultivators it will be extensively grown to provide food 
for stock, more especially during adverse seasons The carob can 
not only be trained into a very ornamental shade tree, but may 
be planted as a wind break to more tender vegetation He 
Advises all who cultivate It to keep bees, If only a single hive* 
It Is astonishing, be says, how many flowers these industrious 
Insects will visit in the course of a day, and be the agency 
whereby they are fertiliied 

Some Ume ago a sugar school vu established in connection 
with the State University, Lincoln, Nebraska, and If we may 
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judge from Lhe first formal report, lately tfabmitted^by Prof 
Lloyd, U 11 likely lo do much, excellent work. The school 
opened on January 5 with twenty-five ttftentH. These student 
were mostly mem ben of other classes in the chemical department 
of the University, the only preparation required for entrance 
being a clear conception of the principles of elementary chemistry, 
such an may be obtained in some of the high schools of Neb 
raska The course consisted of two lectures a week, given by Mr 
Lyon, with five hours of laboratory work The lectures em 
braced the following subject! (1) chemistry of the sugars , (2) 
technology of beet sugar manufacture , (3) culture of the sugar 
beet During the latter part of the winter term. Prof, DeWitt 
B Brace gave the class four lectures on Lhe theory of light, deal¬ 
ing with (i)lhc wave theory of light , (2) polarization of light, 
(3) rotation of the plane of polarization , (4) application of these 
principles to the polariscope and to the different forms of 
sacchanmelem h is hoped that in the coming year the work 
may be greatly emended 

A 11 Dictionnaire de Chimie indudlfaelle " lb being issued in 
parts, unde*-the direction of A M Villon, by the “ Libra me 
Tignol ” Ll gives an account of the applications of chemistry 
Lo metallurgy, agriculture, pharmacy, pyrotechnics, and the 
various arLa and handicrafts 

Messrs Longmans, Green, and Co. have issued a third 
edition, revised and enlarged, of Prof E A bchdfer's 
" Essentials of Histology " The intention of the author is to 
supply students with directions for the microscopical examination 
of the Lissnea 

A work on the "Migration of Birds," by Charles Dixon, 
will ihortly be published by Messrs. Chapman and Hall 

A PAPER upon the oxidation of nitrogen by means of electric 
sparks is contributed, by Dr V, Lepel, to the current number 
of the Anualtn der Physik und Chemie It is well known that 
small quantities of nitric and nitrous acids and their ammonium 
salts are produced during the passage of high tension electrical 
discharges through moist air Dr V LepePs experiments have 
been conducted with the view of obtaining more precise infor¬ 
mation concerning the nature of the chemical reactions which 
occur, and the experimental conditions most favourable for in¬ 
creasing the amount of combination The first action of the 
spark discharge appears to be the production of nitric oxide, 
which is Immediately converted by the oxygen present into 
nitrogen peroxide The latter then reacts with the aqueous 
vapour present, forming nitric acid and liberating nitric oxide in 
accordance with the well known equation 3NO, + H ,0 - 
aliNO, + NO It has been found, however, that the con 
Llnued passage of sparks through the same quantity of moist air 
does not result, as might at first sight be expected, in the con 
version of more and more of the atmospheric gases into oxidized 
products. For the passage of sparks through the gaseous oxides of 
nitrogen first formed results in their decomposition again into their 
elementary constituents If, for instance, spark discharges are 
passing at the rate of one per second, the whole of the nitrogen 
peroxide molecules have not time lo react with the water mole 
cules to form nitric acid, before the passage of the next spark, 
and hence some of them suffer decomposition j indeed, it m 
probable that a number of the nitric oxide molecules first formed 
have not even time to combine with oxygen to form the peroxide 
before the passage of the next discharge, which brioga about 
their dissociation. Hence it is that, in a closed space, a limit is 
soon reached beyond which there is no farther increase in the 
amount of nitric acid For this reason the yield of nitric acid 
hy hitherto blen very small Dr V*. Lepel has made expen 
tnenti, therefore, with a slowly moving atmosphere, and under 
different conditions of prealure, and with various types of spark 
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discharge, with the result that he has already increased the 
imoant of combination to io pe^ cent of the total amouot of 
air employed The air u exposed under increased pressure to a 
senef of parallel spark discharges in the same tube. The change 
of atmosphere u not made continuously, but intermittently, and 
the gam are expelled from the discharge tube into a large 
absorption vessel in which the products are ahsorbed in a solution 
of water, orofacausilc alkali Detailed accounts are given in the 
memoir of the efficacy of the various forma of high tension 
discharge, and Dr V. Lepel is now experimenting wuh the dis¬ 
charge from a Topler influence machine with sixty-six rotating 
pjatca Of particular interest are his remarks concerning the 
protttble effect of Lhe high voltage discharges of which we have 
lately heard so much He considers it not improbable that by 
their aid a new mode of producing mine acid from the atmo 
■phene gases on Lhe large scale may be introduced, rendering 
us altogether independent of the natural nitrates as a source of 
nitric acid 

The additions to the Zoological Society's Gardens during the 
past week include two Macaque Monkeys (Macacus cynomol^us) 
from North Borneo, presented by Lhe Rev Augustus D 
Beaufort , two Small Hill Mynahs (Gracula rehgiosa) from 
India, presented by Lieut Col W S Hore , a Chough 
(Pyrrhocorax graculus) from the Aran Islands, Galway, pre¬ 
sented by Miss Balfour, four StEmmerrlng’s Pheasants 
{Phastanuj sammcrnngi 6 5 9 9 ) from Japan, presented by 
Mr Frank Walkinsbaw , an VEsculapian Snake (Coluber 
zscu/apii), a Vivacious Snake [Tathymcnts vivax) from Central 
Europe, presented by Mr Alfred Scnvener, a Cayenne 
Lapwing (Vanellus cayennensts) from South America, two 
Axolotls (Sirtdon mtxuanus) from Mexico, purchased , a 
Ruddy headed Goose (Bermcla rubuticeps ? ) from the Falkland 
Islands, received in exchange , a Burchell’s Zebra (Equus 
burchtllti <J) , a Thar (Capra jcmlatca), a Japanese Peer 
(Ccrvus jfj&fl), born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Variable NeHUI JS. —Mr Barnard, in Astronomische Nach- 
rickien , No 3097, mentions the cases of two nebulfc which he 
supposes mull be of a variable type The brat has a diameLer 
of about r, and appears rather like a comet, the brightness 
radually increasing towards the centre, there being no nucleus 
(a position for iSSg o was R A 3h 56m 17s, Declination 

+J 9 ‘ 30' 38" I he other nebula was discovered by him in 
1888, and was estimated Lo lie between magnitudes 9 and io, 
the stellar nucleus being of the thirteenth magnitude Subsequent 
observations made in 1891 showed thaL this nebula had become 
coAlderably fainter (13^ map ), there being still a faint nucleus 
visible, its diameter was estimated as 4', while its position for 
1888 o was R.A oh 37m 55 7a , Decl - 8° 48' 6" 5 

Variation of Latitude —Mr. Chandler, toward the latter 
en^ of last year, contributed to the Astronomical Journal several 
articles on the variation of terrestrial latitudes, in which the fol¬ 
lowing points were brought out —(l) Thu variation is truly 
terrestrial (2) The period of revolution, from 1863 to 1885, of 
the pole of the earth's figure round that of rotation amounted to 
427 days in a west to east direction (3) About the year 1730, 
the length of this period was a little over a year (4) 1 he 
velocity of rotation is ilowly diminishing In Lhe present 
number (267) of the same journal he brings together evidence to 
establish some further conclusions at which he ha arrived, 
haring them on a very considerable number of senes of observa¬ 
tions The results may be briefly summarized os follows — (a) 
About 1774 the rate of angular motion of the pole was a mam- 
rnnoi with a daily Tate of i° 034, and since that period the de 
crease has taken place at an accelerating rate Jib) If 9 be the 
daily angular motion and T the interval In dayrTrom September 
18, 1875, the angular velocity of Lhe polar motion may be put in 
the form 

a O d ’B 52 - O*'OOO009 8 T - o"■OOOOOO 000132 T 1 , 
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(c) The law of the periodic variation may be expressed as 
follows — « 

<P = <Pa - o" 22 cos [A + (/ - T) 0 ], 
where T is the time when the nonh pole of the earth's figure 
passes the Greenwich meridian, 

E lhe number of completed revolutions between 1 given 
date, and the adopted epoch, 

6 the daily angular motion, 

* the Instantaneous value of lhe latitude of a place, 

<p 0 the mean latitude, , 

and A the longitude of the same place, 
the values ofT and 8 being obtained from the equations — 

T = 1875 Sept 185 + 422 11 56 E + i 1 0J4 E’ + o l1 009 E J 

+ o* 1 000367 K* t 

9 = 36 °", 

1 J 

when P — 423'* 62 + 2 d 095J L + o d 0274 R a + o d 00026S E 3 

(d) A sensibly constant angular distance between the poles of 
figure and rotation during the last fifty years has been main¬ 
tained 

(c) By a comparison of absolute ami differential determina¬ 
tions the variation is entirely due to zenithal alienLions, and not 
to a simultaneous variation of the zenith and the astronomical 
pole 

CoMl'ARAlIVK Sl'ECTKA OP HIGH AND LoW SUN —Mr 
Edward Stanford has juit published five plate-*, i6j x 19& inches, 
in portfolio form, of Mr McClean’s beautiful comparative photo¬ 
graphic spectra of the high and low sun from H to A The 
collotype pants have been reproduced from the mounted photo¬ 
graphs by the Direct Bhoto-Eograving Company, and are 
enlarged about 8^ times from the original negatives Published 
simultaneously also are his comparative spectral photographs of 
the sun and metals, extending from above II to near D The 
two series include lhe platinum ami iron-copper groups. 

The Corovoidal Discharged —The discovery of the pre 
sence and power of electricity in, comparatively speaking, very 
modern, and it is only now we are finding out the diversity uf 
results it is capable of producing The sun being our gre^ 
source of heat and light, it is only natural that we should 
suspect him of having a greater quantity of this form of energy 
in some way or the other, on a ■‘Calc, of course, very much 
greater than our% In a paper read before the National Academv 
of Sciences, Washington, and published in the June number of 
the American youmal of Science , Mr M I Pupm describe* 
a senes of experiments that he has been carrying out with regard 
to electrical discharges through poor media The apparatus 
which he used is fully described, so we will only refer Lo the 
plates which illustrate the points he wished lo emphasize The 
illustrations are from photographs of discharges taken under 
conditions under which ihesolar coronals observed, and suggest in 
a very striking manner the phenomena that are usually ohserved 
at these times In one case, when the vacuum was very poor, 
the discharge started in the form of four large streamers, to 
gelher with large jets, their distribution over the whole surface of 
the sphere being more or less uniform The appearance of the 
sphere “reminded me very much of the granular structure of 
the sun's disk, and the very luminous poind which 

appeared from time to time reminded me of the 

sun’s faculae ” Further experiments regarding the rotational 
motion of the streamers lead him to conclude that two discharge 
streamers tended to blow each other out, “owing to the motion 
of the cooler gas between them, this motion being produced by 
the enormous healing effect of the discharge “ The figures 
shown are very striking indeed, and represent Lhe general 
appearances of Lhe corona daring eclipses with a remarkable 
degree of accuracy 


GEOGRAPHICAL NOTES 

M Joseph Martin, well-known on account of his explora 
tioca in North-eastern Siberia, has died at Mirghilan while on a 
journey id Central Asia. 

The Kalahari Desert hai been crowed successfully by a 
“trek" of 150 waggons from the Rustenburg district of the 
Transvaal, bound for Mouamedea, where an active Boer colony 
baa been established, a large party having embarked at Cape 
Town to join the overland division Later report* affirm that 



NATURE [June 30,1893 


% Boer republic hai been declared In the plateau region of- 
Angofa, one of the healthiest parts of tropical Africa 

The survey of the district surrounding Aden hatbeeiwcom 
pie led by Lhe a (been of the Suney 4)f India Department 
after a very arduous* campaign Work was on several 
occasions almost slopped by sickness, and by (he open hostility 
of the natives 

Stimuiated by the recent discovery of two complete 
mammoLh carcases In the Government of Irkutsk, the St Peters¬ 
burg Academy or Sciences has commissioned Prof Tchenjki, of 
Irkutsk, to proceed to Yakutsk, on the Lena, and thence, 
accompanied by Cossacks and pack-horses, eastward to the 
Kolyma Valley, pushing on if possible this hummer lo Nizhne 
Kolymsk in 69" N , returning before winter to Sachiversk on 
the Indigirka, a town situated on the Arctic Circle The 
main object of the expedition is to study the drift geology, but 
collections will be made In all departments of science, mcluding 
barometric observations, In order to determine the orography 
of this rarely visited part of Siberia 

Globus announces the formation of a new islet in lhe Caspian, 
near Baku, by upheaval It lies three and a half miles from 
shore, and measures 175 feet by 100 feet, rising abput 20 feet 
above the water Its surface is irregular, and composed of 
blackish grey and yellow hardened mud 1 

With reference to the note on p 65 as lo lhe discovery of a 
new range of mountains in Benin, it i§ only fair to former 
travellcn in that region 10 say that the map by the Intelligence 
Department, although bearing no mountain shading, baa marked 
upon it ** Mt Ara, very near the position where Lhe range seen 
by Governor Carter is situated. 

THE mountaineering expedition, led by Mr Conway, to 
attempt the ascent of the loftiest; Himalayan summits, has been 
making excursions from Gilgit and mapping Lhe Ba^rot Valley, 
but bad weather ho* prevented any very important climbing from 
being done A telegram from Calcutta conveys news of 

June 8 from Gilgit, from which it appears ihat the greatest height 
yet reached U if^Oqo feetj one night having been passed at an 
elevation of fjfcfaMfet The party was about to set out for 
Nagar, tn rVMf'mf Aikoley, by the Ilissar Pass 


A NEW FORM OF AIR LEVDEN 1 

N the title of this paper as originally offered for commumca 
non 11 Air Condenser " stood in place of "Air Leyden" 
but it was accompanied by a request lo the Secretaries to 
help me to a better designation than " Air Condenser " (with 11s 
ambiguous suggestion of an apparatus for condensing air), and I 
was happily answered by Lord Rayleigh with a proposal to use 
the word leyden ” to denote a generalized Leyden jar, which 
I have gladly adopted. 

The apparatus to be described afford*, in conjunction with a 
suitable electrometer, a convenient means of quickly measuring 
small electrostatic capacities, such as those of bhort lengths of 
cable 

The instrument is formed by two mutually insulated metallic 
pieces, which we shall call A and B, constituting the two sys¬ 
tems of an air condenser, or, as we shall now call It, an air 
leyden The systems are composed of parallel plates, each set 
bound together by four long metal bolts. The two eitreme 
plates of set Aare circles of much thicker metal than the rest, which 
are all squares of thin sheet brass The set B are all squares, 
► the bottom or which is of much thicker metal than the oLhers, 
and the plates of this system are one less in number than lhe 
plates ofiyiicm A The four bolls binding together the plates 
of each system pass through weU-fitted boles in lhe comers of 
the squares , and the distance from plate to plate of the same set 
is regulated by annular distance pieces which are carefully made 
to fit the bolt, and are made exactly the same in all respects 
Esch system is bound firmly together by screwing home nuts on 
the ends of the bolts, and Lbus the parallelism and rigidity of the 
entire set ij secured 

The two systems are made up together, to that every plate of 
frb between l wo plates of A, and every plate uf A, except the 
two end ones, which only present one face to those of tne op- 

1 "On a N«w Form of Air Loydtn, with Application to ths Miuuitnant 
of Small LUctrottaiid Capadfcua/* Dy Lord JUJvio, P.R S. ktad at the 
Royal Sodaiy on J UCM >. 
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poaile set, u between two plates of B When the instrument is 
set up for use, the system B r^p by means of the well-known 
M hole slot and plane arrangement," 1 engraved on the under 
side of its bottom plate, on three glass columns which arc 
attached to three melal screws working through the sole plate of 
system A These screws con be raised or lowered at pleasure, 
and by means of a gauge the plates of system B can be adjusted 
to exactly midway between and parallel to the platei of system 



A The complete leyden stands upon Lhree vulcanite feet at- 
1 ached to the lower side or the sole plate of system A. 

In order that the instrument may not be injured In carriage, 
an arrangement, described as follows, is provided, by which sys¬ 
tem B con be lifted from off the three glass columns and firmly 
damped to the top and bottom plates of system A 

The bolts fixing the corners of the plates of system B are 
made long enough to pass through wide conical holes cut in the 
(op and botlom plates of system A, and the nuts at the top end 
ul the bolls are also conical in form, while conical nuts are olio 

l Thomson tod Toll's 11 Natural Philosophy," 119S « nmpla 3 . 
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fixed to their lower ends below the base plate of system A 
Thumbscrew nuti, /, are placed upon the upper ends of the 
bolts after they pass through the holes in the top plate of 
lystem A 

When the instrument is set up ready for use, these thumb- 
1 crews ire turned up against fixed stops, g % so as to be well clear 
of the top plate of system A , but when the instrument is packed 
for carnage they arc screwed down against Lhe plate until the 
conical nuts mentioned above are drawn up into the comcaJ 
holes in the top and bottom plates of system A , ’•ystem D is thus 
raised off the glass pillars, and the two systems are securely 
locked together so as to prevent damage to the instrument 
A dust-tight cylindrical* metal case, //, which can be easily 
taken off for inspection, covers the two systems, and fits on to a 
flange on system A The whole instrument rests on three 
vulcanite legs attached to the brass plate on system A , and two 
terminals are provided, one, 1, on the base of system A, and 
the other,/, on the end of one of the comer bolts of system II 
The air leyden which has been thus described is used as a 
standard of electrostatic capacity. In the instrument actually 
exhibited to the Society there are twenty-two plates of the 
system B, twenty three of the system A, and therefore forty- 
four octagonal air spaces between the two sets of plates The 
thickness of each of these air spaces 11 approximately o 301 of a 
centimetre The side of each square is 10 13 cm , and therefore 
the area of each octagonal air space is 85 1 sq cm The 
capacity of the whole leyden 11 therefore approximately 
44x85 i/(4xx 287), or 1030 cm in electrostatic measure This 
is only an approximate estimate, founded on a not minutely 
accurate measurement of dimensions, and not corrected for Lhe 
addition of capacity, due to the edgcB and projecting angles of 
the squares and the metal cover I hope to have the capacity 
determined with great accuracy by comparison with Mr Glaze- 
brook’s standards in Cambridge 

To Explain its use in connection with an idmilatic electro 
meter for the direct measurement of the capacity of any insulated 
conductor, I shall suppose, for example, this insulated con¬ 
ductor to be the insulated wire of 1 short length of submarine 
cable core, or of telephone, or telegraph, or electric light cable, 
sunk under water, except a projecting portion to allow external 
connection to be made with the insulated wire 

The electrometer which I find most convenient is my 11 multi 
cellular voltmeter,” rendered practically dead-beat by a vane 
under oil hung on the lower end of the long stem carrying the 
electric "needles” (or movable plates). In the multicellular 
voltmeter used in the experimental illustration before lhe Royal 
Society, the index shows its readings on a vertical cyhndnc 
surface, which for electric light stations is more convenient than 
the honsontal scale of the multicellular voltmeters hitherto in 
use ; but for the measurement of electrostatic capacity the older 
horizontal scale Instrument is as convenient as the new form 


To give a convenient primary electrification for the measure¬ 
ment, a voltaic battery, w', of about 150 or 200 elements, of 
each of which the liquid is a drop of water held up by Lhe 
capillary attraction between a sine and copper plate about 
I mm asunder An ordinary electric machine, or even a stick 
of mbbed sealing-wax, may, however, be used, but not with the 
sanft facility far giving the amount of electrification desired as 
the voltaic battery 

One end of the voltaic battery is kept joined metallically to a 
wire, W, dipping in the water in which the cable 1* submerged, 
■ud with the case C of the multicellular, and with the case and 
plates A of the Leyden, and with a fixed stud, S, forming port 
of the operating key to be described later The other endofthe 
voltaic battery is connected to a flexible Insulated wire, FFF, 
used for giving the primary electrification to the insulated wire 

i of the cable, and the insulated cells, II, of the multicellular 
ept metallically connected with It The insulated plates B of 
the leyden are connected to a spring, KL, of the operating key 
referred to above, which, when left to itself, presses down on 
the metal stud S, and which is very perfectly insulated when 
lifted from contact with S by a finger applied to the insulating 
handle H, A second well Insulated stud, S', is kept in metallic 
connection with T and I (the Insulated wire of the cable and the 
Insulated cells of the multicellular). 


*0 make a measurement, Lhe flexible wire B is brought by 
hand to touch momentarily on a wire connected with Lhe stud 
S .and Immediately after that a reading of the electrometer u 
taken and watched for a minute or two to teat either that there 
li no oeniible loss by imperfect insulation of the cable and the 
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insulated cells of the multicellular, or that the loss is not suffi 
cirnlly rapid to Vitiate the measurement When the operator 
is qaLisfied with this, he records his reading of the electrometer, 
presses up lhe hafidle II of the key, and so disconnects the 
plates B of the leyden from S and A, and connects them with 
S', J, I Fifteen or twenty seconds of time suffices to take the 
thus diminished reading of the multicellular, and the measure¬ 
ment is complete 

'lhe capacity of the cable is then found by Lhe analogy —As 
Lhe second reading of the electrojneter is to the excess of the 



first above the second, so is the capacity of the leyden to lhe 
capacity or the cable 

A small correction is readily made with sufficient accuracy Tor 
lhe varying capacity of the electrometer, according to the 
different positions of the movable plates, corresponding to the 
different readings, by aid of a table of corrections determined 
by special measurements for capacity for the purpose on the 
multicellular. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge. —Prof Liveing announces a course of lectum 
in general chemistry, to be given during lhe Long Vacation by 
Mr, Fenton, beginning on July 7, Mr Fenton will also give a 
senes of demonstrations on the chemistry of photography 

At the Congregation on Tune 16, seven graduate! in arts were 
admitted to the degree of Doctor in Medicine, and thirty one to 
Lhe degrees of Bachelor of Medicine and Bachelor of Surgery 
These are the largest numbers hitherto admitted at one Lime 

Sir R S Ball, Lowndean Professor of Geometry and Astro¬ 
nomy, has been elected to a Profeaxonal Fellowship at King’s 
College, 

At Christ's College the following awards have been made lo 
students of natural science .—Scholarship*. E. K Tones(jfso), 
G A Anden (/30), J M Woolley (£50), CFG. Master- 
man (/50), H Pentecost (jfso), A M. Male (^30) Exhibi¬ 
tion A M, Barra dough (430) At Emmanuel College — 
Scholarship A Eichholi (j£tJo) Exhibition J C Muir 
U3°) . 

At the annual election of scholars in St John's College, the 
following awards in Natural Science have been made —Founda¬ 
tion Scholarships W L Brown. T L 'Jackson, W, 
McDoagall. S 5 F Blackman Exhibitions in Augmentation 
of Scholarships: Villy, Whipple (First Class Nat. Sci Tripos, 
Pan II,) Hughes Prize (highest in third year) 1 Villy Her- 
schel Prize in Astronomy Pocklington Hutchinson Student¬ 
ship for Research in Zoology 1 E W. MacBrtde. 
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SCIENTIFIC SERIALS 

The numbers of Lhe Journal of Botany for May and June 
appeal almost entirely (o students of systematic and descriptive 
botany —Mr F J Hanbury continues his notes on Duracxa 
new to Britain, in the course of which he describes three 
species altogether new —Mr Geo Massee contributes diagnoses 
of a number of new species of Fungi from St Vincent, illus¬ 
trated by three coloured plates, —Mr £ G Baker continues 
hn Synopsis of genera antj species of Malvcte, Rev. Moyle 
Rogers his essay at a key to British Rubi , and Mr W A 
Clarke hu first records of British flowering plants 

In the Botanical Gazette for May are two original papers of 
interest —On the archegone and apical growth of the stem in 
Tatra canadensis and Fmus sylvestru l by D M Mol tier On 
the fiat point the author agrees very nearly with the account 
by Strasburger, on the second point he is unable to say that 
there is a single cell at lhe apex of the stem, unless in Lhe 
young plant, and even then not with absolute certainty —Ger¬ 
mination of the teleutospores of Ravenaha rasatcco/a, by B M 
Duggar 


SOCIETIES AND ACADEMIES 
Londun 

Physical Society, June 10 —Mr Walter Baily, Vice 
President, in the chair —Dr Gladstone read a paper on some 
points connected with lhe electromotive foice of secondary 
batlcncB, by himself and Mr W Hibbert The communi¬ 
cation includes replies to certain questions raised by M Dameua 
in a paper read before the Socictc Internationale des Electnciens 
on May 4, 1892, and to the views expressed by Prof Arm¬ 
strong and Mr Robertson in the discussion on a paper by 
the present authors read before the Institution of Electrical 
Engineers, on May 12 and 19 It also contains an account of 
their recent experiments on the subject M Dameua agrees 
with Prof Armstrong and Mr Robertson thaL the large E M F 
immediately after charge is due to persulphunc acid, and 
opposes the ordinary theory that the ultimate product of dis¬ 
charge is lead sulphate at both plate*, so far as the positive 
plate 11 concerned The authors attribute lhe finding of larpe 
quantities of lead oxide by M Darneus to difficulties in analysis, 
for it 11 not easy to imagine that oxide of lead could remain as 
such in presence of sulphuric acid They have also shown that 
the changes of E M F during charge and discharge coincide 
fairly well with those obtained by putting Pli and PbO^ plates 
in different strengths of acid, and conclude “ that the changes 
of E M F depend on Lhe sirength of lhe acid that is against 

the working surfaces of the plates " Prof Armstrong and Mr 
Robertson disagree with the aul-hors 1 views, and suppose that 
the sulphuric acid used was contaminated with soluble 
peroxides , and they also believe that H a S 0 4 Uself takes part in 
the reactions As regards the first objection, the authors see no 
reason why the traces of soluble peroxide (if any) on the plates 
should always vary in amount with the strength oT the fresh ncid 
in which the plates were dipped The second point they leave 
an open question In reply to the criticism on the summation of 
the two curves obtained respectively with two lead plates and 
two lead peroxide plateH in acids of different strengths, they 
point out that the resulting curve coincides both in shape and 
magnitude with that determined when a Tb And a PbO,j plate 
were placed in different strengths of acid Whilst admitting the 
possibility of the lead supports having some influence on Lhe 
result, they cannot conceive that such large and uniform 
differences as Lhose given in their pajiercan be due to accidental 
operations of local action To show that the increase of E M F 
does not depena on the presence or absence of persulphunc 
acid, the authors have Letted the E.M F of a Ph and a Pb 0 3 
plate, free from soluble oxides, in sulphuric acid of 15 per cent 
strength, a porous diaphragm being between the plates The 
E M F wai 1 945 volts \fter adding 1 per cent of,per¬ 
sulphate of potassium u> 1 he liquid surrounding the PbO a plate, 
the E M F wad "n.xlt. red , whilst putting the Pb plate in the 
Same liquid omy i^duce l the E M F to 1 934 Experiments 
ha also been made on (.ells with phosphoric acid of different 
strengths, instead of sulphuric acid Changing the density from 
I 05 10 1 5, raised the E M F o 176 volt, whilst calculation! 
b in Lord Kelvin's law gave o 171 volt In this case they con¬ 
sider thit nn acid analogous to persulphunc acid could be 
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present. They also find that the effects of charging and repose 
on the E M F of phosphoric acid cells are quite analogous to 
those obtained witn sulphuric acid The researches are being 
extended chiefly on the thennochemlcal side Prof, Ayrton 
thought (here was no question that the strength of acid had 
much to do with the changes of E M F The point at issue, he 
considered, was whether the changes were direct effects of the 
strength of acid, ar due to secondary actions brought about by 
alterations m strength Mr E W Smith said Mr Robertaon 
and himself were repeating the author's experiments with 
two PbO B plates without any grid They had obtained results 
analogous to those mentioned in the papeT, but the true 
explanation of the effects was still to seelc Mr W Hibbert 
contended that the soluble oxides referred to by Prof Arm 
strong and Mr Robertson were not present in their experiments 
They had also proved that changes in acid strength altered Lhe 
EMF, whilst presence of persulphunc acid did not Dr 
Gladstone, in reply, said they also were making experiments 
I without grids, but had not made sufficient progress to discuss 
| them at present Mr Hibbert and himself believed (he effects 
of local action inconsiderable, whilst Messrs Armstrong and 
I Robertson thought them very important He hoped that ere 
long the points would be setLlea conclusively —A paper on 
workshop ballistic and other shielded galvanometers, by Prof 
W E Ayrton, I RS, and Mr T Mather, was read by 
Prof Ayrton The galvanometers described were of the type 
having movable coils and fixed magnets, the advantages of 
which are well known In designing the ballistic instruments, 
their aim had been to obtain sensibility and portability, com 
bined with being screened from external influences, for it wo* 
often desirable to measure the magnetic fluxes and fields in 
dynamos by apparatus near the machines One of the improve 
menls adopted was the narrow coil described in a paper 11 On 
tlic Shape of Movable Coils, &c read before the Society in 
1890 Such coils are particularly advantageous for ballisliL 
instruments, for not only can greater swings be obtained by thr 
discharge of a given quantity of electricity through huch a coil 
than with ordinary shaped coils when the periodic times are thi 
same, but even when tne same control is used, the same length 
of wire in the coil, and suspended In the same field, the narrow 
coil is more sensitive 10 discharges than coils of any other shape 
Another improvement was the use of phosphor bronze strip for 
lhe suspensions instead of round wire For a given tensile 
strength, hoLh the control and the subpermanent set could be 
diminished by using strip In February 1888 lhe authorsmade 
a d’Arsonval of the ordinary type as a ballistic instrument, and 
found that although it was imtable for comparing condenser*, 
yet for induction measurements the damping was excessive 
unless (he resistance in the circuit was very large This greatly 
reduced the sensitiveness In 1890 ihey tried one of Carpentier's 
milliampcrerneters ai a ballistic instrument, but found it in¬ 
sensitive A narrow coil instrument made in the same year 
was found to be sensitive for currents , but as the coil was wound 
on copper to get damping, it was not suitable for ballistic work 
In January 1892 a somewhat similar instrument was constructed 
for ballistic purposes, ana was found very sensitive and con 
vement Although the coil had only a resistance of 13 oil ms, 
one microcoulomo gave a swing of 170 divisions on a scale 
2000 divisions distant, the periodic lime being 2 7 seconds 
The instrument could be used near electromagnets or dynamos, 
and was so sensitive ihat for ordinary induction measurements 
very large resistances can Ire put in senes with it, thus reducing 
the damping to a very small amount On the other hand, the 
coil could be brought to rest immediately by a short circuit 
key It had the further advantage that It was not necessary to 
redetermine its constant every time it was used The chief 
disadvantage of such instruments was the variable damping 
on closed circuits of different resistances This could, however, 
be overcome by arranging shunts and resistances bo that the 
exLernal resistance between the galvanometer terminals was the 
same for alt sensibilities A portable ballistic instrument, 
intended for workshop use, was next described This had a 
□arrow coil and a pointer moving over a dial whose whole 
circumference was divided into 200 parts, The Instrument hid 
been designed to give a complete revolution for a reversal of a 
flux of two ifiillion C G 5 . lines, but the pointer could turn 
through two or more revoluLioni To test strong fields a test coil 
with a total area of 10,000 square centimetres Is used, and has a 
iNBK* 1, Arrangement for suddenly twisting it through two right 
angles The instrument then rends off directly the strength of 
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field in C G S line*. To vary the seniltiveneu in known 
proportions, resistances are employed. Referring to the improve 
meat> made In movable coil instrument! since January 1690, 
when a paper on “ Galvanometers 1 ' was read before the Society 
by Dr. Sumpner and the preient suLhors, Prof Ayrton said Mr 
Crompton had greatly increased the sensitiveness of Carpenlier’s 
instruments by suspending the coils with phosphor-bronze strip 
Mr Paul hod brought out a narrow coil Instrument which com¬ 
bined the advantages of portability, dead-beatnesi, quickneis, 



and sensibility Specimens of these instruments were exhibited 
The narrow coils are inclosed in silver tubes, which serve to 
damp the oscillations Such a coil is suspended wiLhin n brass 
lube which also forms the mirror chamber, and hi ides down 
between the poles of a circular magnet fixed to the base To 
clamp the coil, a plug mounted on a slotted spring passes 
through a hole in the brass tube A tube can be taken out and 
replaced by anothcT containing a coil of different resistance in a 
few seconds An instrument of this kind, with a coil of 303 ohm?, 
Rave 95 divisions per microampere, and ihe damping on open 
circuit was such that any swing was ^ of the previous one On 
/comparing recent instruments w»ih those mentioned in the paper 
on galvanometers above referred to, a distinct improvement is 
apparent, for their sensitiveness 11, for the same resistance and 
periodic time, as great as Lhat of Thomson instruments Prof 
PtrTy remarked that the forces dealt with were extremely small 
Mr Swinburne thought that ballistic galvanometers mi^hL he 
regarded aj instruments indicating the time integral uf E M F 
rather than quantity Illustrating his meaning by reference to 
dynamos, he said that if two machines arranged as dynamo and 
motor were joined by wires, then, if Lhe armature of the dynamo 
were turned through any angle, lhat of the motor would move 
through the same angle, supposing friction, &c , eliminated 
Speaking of figures of merit, he pointed out lhal the power con 
somed was the important factor Prnf S P 1 hompson inquired 
what was (he longest period yet obtained with narrow-coil instru¬ 
ments. The decay of magnetism in large dynamos was so slow 
that very long periods were required He himself hart used a 

weighted coil for such measurements He also wished to know 

why the figures of merit were expressed in terms of scale divisions 
on a scale at 2000 divisions distance, instead of in angular 
measure or in tangents Mr E \V Smith asked what was the 
length of Btnp required to prevent permanent set when the 
deflection exceeded a revolution Mr A P Trotter thought 
that, in testing magnetic fluxes by the workshop ballistic instru¬ 
ment, the teat coil might be left in circuit instead of putting in 
another coil He wished to know what error was introduced 
hy the change of damping caused by the resistance of the circuit 
not being quite conitant In his reply, Pror Ayrton said Mr 
Hoys had pointed out that the auentific way to lengthen period 
waj not by weighting the coils or needles, but to weaken the 
control Periods of 5 seconds had been obtained At present 
it wai not easy to obtain longer periods owing to difficulties 
in obtaining sufficiently thin strip, and to the magnetism of 
material!. 

Zoological Societyj June 14,—Prof W H Flower, C B ( , 
F R.S , President, in the chair—The Secretary read a 
report on the additions that had been made to the Society's 
Menagerie during the month of May 189a, calling special 
attention to a pair of the rare end beautiful Passerine bird the 
Grey ^Coly Shrike (Hypocolius ampehnus) from Fao, Persian 
Gulf, presented by Mr. w D CummiQg He llio made some 
remarks on the most interesting objects observed during a recent 
visit to the Zoological Gardens of Rotterdam, the Hague, 
Amsterdam, and Antwerp —A communication from Mr T D 
A Cockerell contained particulars of the occurrence of a species 
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of Jacana {Jacana spinosa) in Jamaica—Dr, John Anderson, 
F.K S , exhibited and made remarks on some specimens of the 
Mole-Rat {Spa/ax typhlus) from Fgypt —Prof Romanes gave 
an account of some results recently obtained from the cross¬ 
breeding of Rats and of Rabbits, and showed that it did not 
follow that a blending of the characters of the parents was the 
result of crossing two different varieties —Prof Howes exhibited 
and made remarks on some photographs received from ProT 
Parker, of Otago, New Zealand, illustrative of Sea Lions, 
Penguin", and Albatrosses In their native haunts —Dr Daw»on 
made remarks on Lhe Fur Seal of Alaska, and exhibited a 
°eries of photographs illustrating the altitudes and mode of life 
of these animals —Mr Sclater called attention to the habits of 
a South African Snake {Daypclhs scab a) as exhibited by an 
example now in Lhe Society's Gardens —Mr Sclater also read 
some extract" from a letter addressed to him by Mr H H 
Johnston, C 13 , announcing Lhe despatch of a consignment of 
natural history specimens illustrative of the fauna and flora of 
die Shire Highlands —Mr \V Saville Kent exhibited and made 
remarks on nomo photographs of a species of the genus Podargus, 
showing ihe strange altitudes of these birds in a living stale — 
Mr F E Beddard read a paper on the brain and muscular 
'in&lomy of Aulatodus —Mr Gerard W Butler read a paper 
on the sulJUivision of the Itody cavity in Snakes, being a con 
Linuilion of tho subject treated of in a memoir on the subdivision 
of the body cavny m Lizards, Crocodiles, and Birds, previously 
read beforelhe Society —Mr 1 W Gregory gave an account, 
of his researches on the British Palaogene Bryozoa, of which 
he recognized thirty species, represented in the National Collec 
lion by about 750 specimens —Mr Sclater gave an account of a 
small collection of Birds from Anguilla, west Indies, made by 
Mr W R Llliolt, one of the collectors employed by the Com¬ 
mittee for the exploration of the Lesser Antilles —Prof G J 
Romnne", FRS, read a paper on a seemingly new diagnostic 
character of the Primate?, which was that the terminal joints of 
both hands and feet in all species of this Order are destitute of 
hairs 1 his rule did not apply to the Lemurs—Mr O Thomas 
read a paper on the genus Ethinops^ of the order Inseclivora, 
and gave notes on the dentition of Lhe allied genera Erteulus 
and CcnttUs —Mr G A Bnulenger gave an account of the 
Reptiles and Batrachians collected by Mr C Hose on Mount 
Dulir, North Borneo Amongst these was a fine new Lizard 
of the genus Varattus , proposed to be called V htterophohs 
Two new Batrachians were aLo described as Rhacophorus 
dull terms and Nectophryne hosti —A paper was read by Lieut - 
Colonel H II Godwin-Austcn, FRS, on new species and 
varieties of the Land Molluscan genus Vtplommatina , collected 
by himself, and more recently by Mr W Dohrriy, in the Noga 
and Munipur Hill ranges lhe author described twenty seven 
supposed new species, the most remarkable being/) unicrtnaia, 
wiih a peculiarly formed peristome —A communication was 
read from Mr B 11 Woodward on Lhe mode of growth and the 
structure of the shell in Vtlates conmdcus, Lamk , and in other 
Nentidti The mode of growth and the structure of this shell 
were described as follows Up to a certain point the growth 
13 normal , a change in the direction of growth afterwards takes 
place, and the test is enlarged by the addition of freih shelly 
matter on the extenor of the under side, and by the removal of 
previously-formed layers on the inner surface The Internal 
septum that serves the purpose of a myophore was shown to 
have originated in the panes, which, in the course of growth, 
hid been replaced by the septum In thin respect Vtlatts 
conoideus epitomized in its life-history conditions which are 
found in distinct recent species of the closely-allied genus 
Nentina The relations of the paries and septum in this last 
genus were also described in this paper —This meeting closes 
lhe present session The next seiBion (1892-93) will com¬ 
mence in November 1892 

Paris, 

Academy of Sciences, June 20 —M d'Abbadie in the 
chair.—Phenomena of the residual life of muscle taken from the 
living being 1 physiological action of the muscular bases, by 
MM Arm Gautier and L. Landi —On the influence of 
mineral filters on liquids containing substances produced by 
microbes, by M Arloing —On the sanitary system adopted by 
the Venice Conference to prevent cholera from penetrating Into 
Europe through the Isthmus of Suez, by M P Biouardal 
Four previous conferences Tor the reform of the quarantine sys¬ 
tem having failed, that convened at Venice in January 1892 has 
at last adopted a system chiefly advocated by the French dele- 
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gates, ani practically tested on the Pyrenees frontier during the 
cholera In Spain two years sgo On that occasion the passen¬ 
gers’ linen was disinfected in heating ovens by steam under 
pressure, and the cholera patients, real or suspected, were iso¬ 
lated It having been shown that it is practically impossible for 
a vessel to pais the Suez Canal in quaraniine, without contact 
with the shores, it was resolved that no vessel should be allowed 
to pau Into the Mediterranean unless it was free from infection 
or had been completely disinfected Vessels from the Orient 
which have had no case of cholera since their departure will be 
allowed a perfectly free passkge Those which have had ciues of 
cholera during the voyage, hut none for seven flays before ar¬ 
rival, will be allowed to pass the Canal in quaraniine if they have 
a medical officer and a disinfecting stove on board If not, they 
will be retained at the entrance of Lhe Canal, where a sanilary 
station will be erected, and where the disinfection will take place 
Infected vessels will be detained at the entrance, lhe patients 
will be disembarked and isolated, and the vessels will he disin¬ 
fected It is calculated that, out of 16,000 vessels that have 
pasted through the Canal in five years, under the regulations 
now adopted 28 would have had lo undergo a delay of a few 
hours for disinfection, and 2 would have been detained for a 
few days —On the law of correspondence of tangent planes in 
the transformation of surfaces hy curved symmetry^ by M S 
Mungeot —On the distribution of pressures in a octangular solid 
charged trnnavenally, hy M l'lnniant -—On the law of resist¬ 
ance of the cylinder* utilized in the crusher manometers;, by M 
P Vieille —On the Doppler-Fizeau method, hy M Moessird 
If the relative motions of the source and the observer be alone 
considered, without reference lo the distortion of the wave front 
due to motion through the connecting medium the ratio of the 

real to the apparent wavc-lengih will be ^ V „ where V 

la the velocity of wave propagation, v that of the source, v'' 

that of the observer The true formula for this ratio 13 —, 

V - v 

which, in the case of V = v, will differ from the former hy in¬ 
finity — An examination of the possibility of a reciprocal articm 
between an electrified body and a mngiei, by M Vaschy 
Showing that such an action cannot exisL unless it be due to a 
physical quality of lhe eiher different from Lhal implied by the co¬ 
efficients k and k' in the electric and magnetic law* of attrac¬ 
tion. viz, f — . and f — —Action of nitric oxide on 

t A H -I 

the metallic oxides, by MM Taul Sabatier and ] D Senderena 
— On a bromo nitride of phosphorus, by M A Reason —On 
permolybdic acid, by M E Pechard —On the alteration of 
preserved ferruginous mineral waters, by M T Riban —On the 
transformation of gallic acid into pyrogallnf fusion point of 
pyrogallol, by M P Cazeneuve —On the intestinal calculi of 
the cachalot [ambrt grxs\ by M Georges Pouchet —The helio- 
tropism of the NattpUus, by M C Viguier —Researches on the 
proximate composition of vegetable tissues, by M G Bertrand 
—On the action of some mineral salts on lactic fermentation, by 
M Ch Richet,—On lhe respiratory exchange, by MM Chr 
llohr and V Hennquez An account of experiments show ing 
that lhe lungs arc not only lhe seat of the process of gaseous 
exchange, but also of the oxidation of tissue elements —Origins 
and trophic centres of the vaso-dilatatory nerves, by M J P 
Morat —Researches on the requirements of the vine, by M A, 
MudLz —On the topography of some lakes of the Jura, the 
Dugey, and the Ia£re f by M A Delebecque 

Amsterdam 

Royal Academy of Sciences, May 28 —Prof van de Sande 
flakhuyzen in the chair —Mr Behrens dealt with specimens of 
brass made by compression of the constituents at ordinary tem¬ 
perature by Prof W Spring, Lie'ge, Belgium One of the 
s|>ecimenfi, kindly forwarded by Prof Spring, was of a reddish 
colour, and had been produced by comprchiing a mixture of 9 
(tarts of copper and 1 pari of sine , another, pale yellow, by 
compressing a mixture of 7, parts Cu and 3 parts Zn Both 
specimens bad been filed up twice, and again consolidated by 
pressure, lhe reddish metal was a little softer than common 
cast brass j it could be somewhat flattened under the hammer. 
1 he fellow metal was harder than common brass, and brittle 
Both varieties contain a great quantity of yellow alloy, which 
seems to be in an amorphous state, showing a uniform, finely 
granular appearance, without any vestige of the beautiful cryi- 
Lullites, so characteristic for copper-zinc alloys, obtained by 
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fusion. Further, a good deal of angular fragments of red copper, 
some of them cracked and doubled up, with yellow threads 
between the red lumps and strands, and finally some tine, 
angular fragments and threads, trending outwards and uniting 
near the curved surface of the cylindrical specimens The metal 
is nearly, but not wholly compact There is much that gives 
evidence of a flow in the yellow alloy and in the zinc, but nothing 
pointing to a truly liquid state of the alloy or one of its com 
ponents Kegelation seems to be put aside, while there does 
not remain any doubt that zinc and copper have heen intimately 
mixed and actually united by repeated filing and compression 
One may venture to say, that a more complete union of metallic 
powder* by compression will lead tq alloys of most remarkable 
properties, and may give some alloys that cannot be produced 
by fusion 

BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Hook*—O ur Earth—Night to Twilight, vol 1 G Ferguwn (Unwin^— 
The Alternate Current 1 ran>former, voI 11 The Utilisation of Induced Cur 
rcnn Prof J A Heruing {EUttncian Company).— Knot aur la Vie ei 
la M_irt A Sabatier (Pun* H»b6)— Chambers'a Encyclopedia, vol la 
(C hainhen)—Tcunographia Florce Japonic*, vol 1 Faria Dr K Yatabc 
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| A SYSTEM OF MINERALOGY 

J The System of Mineralogy of James Dwight Dana x 1837- 
1 68 Descriptive Mineralogy Sixth Edition By Edward 

Salisbury Dana, Professor of Physics, and Curator of 
the Mineral Collection, Yale University Entirely re¬ 
written and much enlarged Pp lxm and 1134 Illus¬ 
trated with over 1400 Figures (New York and London 
Kegan Paul, Trench, Trubner, and Co , 1892 ) 

I N the whole history of scientific literature it would be 
difficult to find a parallel to Dana’s u System of 
Mineralogy/' for there is probably no work which, like 
it, has maintained for more than half a century its 
position as the best and most complete work of reference 
on a branch of natural history In spite of the enormous 
additions to our knowledge of the chemical and physical 
properties of well known minerals, and of the discovery 
of innumerable new species and varieties, during that 
long period, the work has been carefully kept up to 
date, and so thorough and judicious have been the re¬ 
visions to which successive editions have been subjected, 
that the book may at the present time fearlessly challenge 
comparison with the latest and most successful attempts 
to supply a comprehensive survey of mineralogical 
science 

When the work first appeared, in 1837, its author made 
a determined attempt to grapple with the difficult prob¬ 
lem of mineralogical nomenclature and classification , 
like many of his contemporaries, he was sanguine of 
being able to make the taxonomy of mineralogy corre¬ 
spond with that of the other natural-history sciences, 
and a so-called natural system of classification, based on 
that of Mohs, was adopted by him But on the appear¬ 
ance of the third edition in 1850 the futility of all such 
attempts was admitted, and a scheme of classification 
founded upon chemical composition was substituted , it 
is this system of classification which, with some modifica¬ 
tions rendered necessary by the progress of discovery, is 
employed in the present edition 
On reaching its fourth edition in 1854, the work had 
grown to such an extent that it became necessary to 
divide it into two volumes the first devoted to a general 
introduction to crystallography, with mineral physics and 
chemistry, and the second to descriptive mineralogy, 
The necessity for the re-issue of the first of these volumes 
has been obviated, however, by the publication in 1875 of 
the 11 Determinative Mineralogy ” by the author's friend 
and fellow-worker, Prof Brush, and by the appearance, 
two years later, of the u Text-book of Mineralogy/’ in 
the preparation of which the author had the able co¬ 
operation of his son, Prof Edward Salisbury Dana, In this 
way the "System of Mineralogy” has now been limited 
to the descriptive portion of the original work, and only a 
few pages of introductory matter are given to explain the 
termu^ogy, symbols, and abbreviations which it has 
been found necessary to employ A noteworthy change 
in the fifth edition, and one which has tended to greatly 
increase the value of the work for reference purposes, 
was the fuller recognition and description of, vaneties f 
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and of the localities from which they have been ob¬ 
tained , the very thorough revision of the historical 
synonymy, which was undertaken for this fifth edition, 
also greatly enhanced the usefulness of the book These 
historical details and references, which have entailed a 
vast amount of bibliographical research, have been re¬ 
tained with but few modifications in the present edition 

In the preface to this fifth edition, Prof Dana wrote 
in 1868 as follows .— 

"In these and other ways the volume has unavoidably 
become enlarged Not a page, and scarcely a paragraph, 
of the preceding edition remains unaltered, and fully five- 
sixths of the volume have been printed from manuscript 
copy I may here add that, notwithstanding the im¬ 
paired state of my health, this manuscript—the paragraphs 
on the pyrognostic characters excepted—was almost 
solely in the handwriting of the author, or in that of a 
copyist from it Neither the consultation of authorities, 
the drawing of conclusions, nor the pulling of the results 
on paper, has been delegated to another And being now 
but half-way between the fifties and sixties, it is my hope 
that the future will afford another opportunity for similar 
w ork ” 

In writing these lines, Prof Dana could scarcel) have 
foreseen that the issue of the sixth edition of the work 
would be delayed for 24 years During that period three 
appendices have been prepared by the author, and he 
has shown, in numerous books and original memoirs on 
various branches of geology and natural history, an un- 
abaLed interest and zeal in scientific work But the very 
heavy task of incorporating the matter of the appendices 
into a new edition, and of revising and re-arranging 
the whole work, has had to be delegated by the author 
to his son, and certainly it could not have been placed in 
more competent hands Every mineralogist will rejoice 
that the familiar and excellent features of the original work 
have been carefully preserved The book, indeed, is so well 
known to all working geologists and mineralogists, that 
we cannot do better than to indicate the chief changes 
which have been found necessary in the present edition, 
in order to bring it up to date and maintain its high 
character 

The work now contains more than one-half more matter 
than the fifth edition, and, to keep it down even to this limit, 
a very rigid system of abbreviation and condensation, has 
had to be adopted, while the size of the page has been 
increased by one fifth The historical account of the 
species remains substantially the same as in the last 
edition, but names commonly employed in important lan¬ 
guages, in addition to English, French, and German, have 
been given 

In the chemical portion of the work very considerable 
changes have been introduced The difficult question of 
the classification of the silicates has received the fullest 
consideration, and the views of Rammelsberg.Tschermak, 
and other chemists on each species are clearly Indicated 
It has no longer been found possible, however, to give a 
statement of all the analyses that have been made of a 
species The microscopic work of Lacroix and others 
has shown that many of these analyses are worthless, as 
the material operated upon has been a mixture and not 
a homogeneous substance In the present edition all 
trustworthy analyses of rare minerals have been given, and 

L 
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in the case of common minerals, where the number of 
published analyses is very great, a judicious selection of 
the best and most recent analyses has been made 

The statement of the optical constants and the physical 
characters of minerals has been treated in much the same 
fashion as the chemical data The best and most 
trustworthy determinations have been selected, while 
measurements of doubtful value have been omitted 

It is on the crystallographic portion of the work, how¬ 
ever, that Prof E S Dana has expended the greatest 
amount of labour Wc are informed in the preface 
that ‘'an attempt has been made to trace back to 
the original observer the fundamental angles for each 
species, then the axes have been recalculated from 
them, and finally the important angles of all common 
forms have been calculated from these axes" The 
author is able to state that in every case this recalcula¬ 
tion of the angles of all the forms of a mineral has been 
undertaken, and that no pains has been scared in the 
verification and correction of the results The crystal 
forms are indicated by letters, and the symbols em¬ 
ployed are in the first instance those of Miller, and in the 
second instance the modified form of Naumann's symbols 
familiar to all who have used the earlier editions of the 
work The author gives it as his opinion that the former 
should eventually supplant the latter altogether In 
the hexagonal and rhombohedral system, however, the 
Bravais-Miller system is adopted in preference to that of 
Miller 

With few exceptions, the figures of crystals (1400 in 
number) are new Many have been drawn from original 
data, and those taken from other works have been re¬ 
drawn so as to secure uniformity of projection , the habits 
of each species and the types of twinning in crystals have 
been very fully illustrated • 

While the general account of the mode of occurrence 
and association of mineral species has been very carefully 
attended to, there has been no attempt to make this part 
of the work exhaustive, for to have done so would have 
greatly increased the bulk of the volume The account 
of American localities—which has always been an 
important feature of Dana's work, and has made it for 
North America what the treatises of Kokscharov and 
Zepharoviteh are for the Russian and Austrian Empires 
respectively—has been gTeatly added to The works of 
Roth and Hintze, with the numerous books and memoirs 
devoted to the geology of particular regions, now supply 
all the information that 19 needed in respect to 
mineralogical distribution in other areas 

We have tested the volume in many ways as to the 
completeness and recent nature of the information 
given with respect to particular species, and always 
with satisfactory results To pass such a voluminous 
mas9 of information through the press has required 
eighteen months of labour, and notices of important con¬ 
tributions to our knowledge that have appeared since the 
earlier pages of the book were printed off have been 
relegated to a supplement This supplement, which 
extends to 28 pages, also contains brief accounts 
of minerals of unknown composition, and of doubtful 
species having little or no claim to recognition 
In conclusion, we must congratulate both the original 
author of the " System," and the writer of the volume 
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in its present form, on the completion of their useful 
labours It is not too much to say that the publication 
of each successive edition of this work has constituted 
an epoch in the history of mineralogical science , and the 
present edition, coming from the hands of a new author, 
completely maintains the prestige of former ones 

J W J 


MODERN INFINITESIMAL CALCULUS 

An Introduction to the Study of the Elements of the 
Differential and Integral Calculus From the German 
of the late Axel Hamack, Professor of Mathematics 
at the Polytechmcum, Dresden (London and Edm-* 
burgh Williams and Norgate, 1891 ) 

R G L CATHCART'S translation forms a hand¬ 
some volume, and will prove acceptable to those 
engaged in mathematical teaching, as a storehouse of 
suggestive methods and ideas for analytical exegesis 
But let us examine the work from the standpoint of 
the student approaching the subject of the Calculus for 
the first time, supposing this book to be put into his 
hands to acquire his first acquaintance with the method 
and reasoning 

Until very recently the Classics, Greek and Latin, as 
taught at school, were looked upon chiefly as collections 
of grammatical examples, and the subject-matter was 
lost sight of in the careful parsing and analysis of the 
sentences Boys were taught on a system which implied 
that they were all, in their turn, to become schoolmaster 
and instructors , and the interests of the majority, who 
would profit intellectually from the literary study of the 
ancient masterpieces, were completely neglected 

So, too, in Mathematics the ordinary text-books give 
an excellent schoolmaster's training in the subject , but 
the large and increasing class of students, brought into 
existence recently by the commercial developments of 
scientific application, who are required to put into imme¬ 
diate practice the theory which they find indispensable, 
cannot afford the time to be dragged the whole length of 
the quagmire of the Convergency of Series, of Inequali¬ 
ties, of Discontinuity, and of the so-called Failure of 
Taylor's Theorem These are the quagmires in which the 
mere mathematician delights to lose himself, and also to 
lure in others after him 

To one who is already very familiar with the notation 
and operations of the Calculus the present treatise will 
prove, not repellent, but even fascinating to minds 
pursue the subject for its purely analytical interest. 
Having been over the road before, they will be prepared 
to appreciate the strictly logical order in which the 
theorems are developed, starting in Chapter I with the 
fundamental conceptions of Rational Numbers, of their 
Addition, Subtraction, Multiplication, and Division—the 
subject of Arithmetic in short, and passing on In Chap¬ 
ter II to Radicals and Irrational Numbers in general 
The next three chapters treat of the Conceptions of 
Variable Quantities, of Functions of a Variable, their 
Geometric Representation and Continuity j and It is not 
till the sixth chapter that the Differential Coefficient is 
Introduced and determined for the simplest functions 
But the beginner, who has had the courage to read 
thus far, will wonder what on earth the subject is all 
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about, even when he has reached the end of Book l , 
which covers the ground of the subject usually called the 
Differential Calculus there are no illustrations, except 
for one or two meagre geometrical applications, for the 
mind to hold on by , no diagrams, and no examples to 
test the soundness of the student’s knowledge 

It 19 true that these collections of examples are 
decried in certain lo/ty quarters of the mathematical 
hierarchy , but the humbler priests of the science, who 
are m touch with the noviciate mind of human naLure, 
know their practical value , and these collections of prob¬ 
lems, formerly a feature of our text-books unknown 
abroad, are now being extensively copied and adopted 
in other countries " In scientns ediscendis prosunt 
exempla magi a quam pruicepta” (Newton) 

The Second Book considers Functions of Complex 
Numbers we make another fresh start with the opera¬ 
tions of Arithmetic, as it is called here , not that any 
resemblance can be traced to what generally goes by that 
name In this book the questions of Convergency, of 
Single- and Multiple-valued Functions, as illustrated by a 
Riemann surface, and of their Zeros and Infinities, are 
gone into at great length , but at the same Lime the 
reader will have an impression that the information is 
given in a very condensed form, and that an attempt has 
been made to give a buef resume of a subject which 
requires a large volume to itself 
This Morbid Pathology of the Mathematical Function, 
as we may call it, requires a very clear, concise, and 
cosmopolitan tcreminology, which, as Mr, Cathcart points 
out on p 14ft, it does not yet possess , it is unfortunate 
that the nomenclature has mostly been formed originally 
in the agglutinate German language, and in many cases 
is only very imperfectly translatable 

This part of the subject, although principally known to 
us from the researches of later writers, such as Cauchy, 
Riemann, Dmchlet, and Weierstrass, owes very much to 
Gauss , but Gauss deserves to lose the credit of priority, 
from his baneful habit of bottling up his discoveries, after 
announcing that he had obtained the solution, so as to 
warn off all other investigators from his preserves of 
research 

The Integral Calculus is developed in Book III , here 
also the treatment,though complete, is very condensed, and 
but few simple problems and applications are provided to 
show the use of the subject when the analysis is established 
The author never employs the hyperbolic functions, 
although their use can be traced back to Newton 
(' 1 Pnneipia,’' Lib II , Prop ix), but in Lhe reductions 
of the integral of F(.r, *JR) where R is the quadratic 
a + tbx + rr*, the use of J'R as the argument in conjunc¬ 
tion with the circular and hyperbolic functions enables us 
to present the different results which arise in a more 
systematic manner than that employed in the present 
work, A very short sketch is also given of the method 
of reduction of the integrals when R is of the third or 
fourth degree ; the elliptic integrals are now introduced, 
but no mention is made of the elliptic functions , introduced 
by Abel by the inversion of the elliptic integrals 
The Fourth Book, which treats of the integrals of 
complex functions and of the general properties of analytic 
functions, is probably the sole presentation of this modern 
and difficult subject in our language To a mathematician 
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of Mr Cathcart’s development the treatment will appear 
very concise and elegant, but for our part we miss the 
footholds afforded by the physical applications of the 
general theorems of functions , say to Hydrodynamics, 
such as those recently published by Piof W Burnside in 
the Proceedings of the London Mathematical Society, on 
Riemann’s Theory and on Automorphic Functions, 
determined from their discontinuities. 

The book will recommend itself, as we said at the out¬ 
set, to the advanced student, who pursues mathematical 
study as an end to itself, by reason of the strict logical 
order in which the subjects are presented, but is this 
strict logical order the most suitable arrangement for a 
beginner ? 

Herbert Spencer says that " in each branch of instruc¬ 
tion we should proceed from the empirical to the rational ” 
In the operatic version of“ Manon” the evenLs are pre¬ 
sented in (chronological order, but in the original “Histoire 
de Manon Le^caut ” the story begins in the middle, so as 
to excite the reader’s curiosity as to the preceding events 
which led up to the point at which the characters appear 
on the scene 

According to Prof Hamack’a preface, the present work 
may be considered the operatic version of his lectures, 
while the*simple story would appear in the lectures de¬ 
livered in the Dresden Folytechnicum to his technical 
students, who required a knowledge of Analysis chiefly as 
an instrument for the solution of mechanical problems 

Mr Caihcart explainsin his Translator's Note the desire 
he had to make these lectures accessible to the English 
reader, and records the regret he felt at the news of the 
death of Prof Harnack, while engaged on a revision of 
his notes for a new edition The thanks of the mathe¬ 
matical world ^re due to Mr Cathcart for the care and 
trouble he has taken in this valuable piece of work 

A. G Greenhill. 


ALTERATIONS OF PERSONALITY 

Lts Alterations de la Personnahtd\ Par Alfred Binet, 
Bibliothiique Scientifique Internationale (Pans An- 
cienne Libraine Germer Bailh£re et Cie , 1892) 

N what is in ordinary parlance called somnambulism, 
or sleep-walking, the patient rises in the night, per¬ 
forms a number of seemingly intelligent actions directed 
to some special end, answers questions with regard to such 
actions with a variable amount of coherence, returns to 
bed, and generally, but not in all cases, wakes in the 
morning with no remembrance of that which he has 
done during the night. Such 11 somnambulism in its 
narrower sense. It exhibits the individual in an abnor¬ 
mal psychological condition, the actions performed in 
this abnormal condition being generally unconnected in 
memory with the normal sequence of events in waking 
life The word somnambulism is, however, now used m 
a wider and at the same time more technical sense, being 
applied to all cases where the individual, either spon¬ 
taneously or through hypnotic suggestion, falls into an 
abnormal condition distinguishable from the normal con¬ 
dition of his or her waking life. It is with the alterations 
of personality exhibited dunng the state of somnambulism 
m this wider senBe that M. BinePs volume chiefly deals. 
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The subject is one that is beset with peculiar difficulties, 
and one in which extreme caution is necessary in drawing 
anything like definite conclusions But it is one th it is 
throwing, and is likely to throw, important side light on 
normal psychology, and one that may prove helpful in 
elucidating - the difficult problem of the nature of the 
association of brain and consciousness It will only be 
possible in the space at"our disposal to indicate the nature 
of some of the evidence M Binet adduces, and the in¬ 
terpretation suggested by this learned and lucid writer 
The phenomenaof so-called spontaneoussomnambulism 
are somewhat as follows The patient is, we will say, a 
dull and melancholy young woman She fall* into a deep 
and prolonged sleep, or suffers from an hysterical or con¬ 
vulsive crisis On waking from the sleep, or emerging 
from the crisis, Bhe is in an altered condition, with little or 
no memory of her previous life, and no apparent know¬ 
ledge of her friends and relations Her character is 
changed no longer dull and melancholy,' she is bright 
and merry In this state she remains for a time, learning 
anew the ways of the world, and daily profiting by her fresh 
experiences Then she falls again into deep slumber, or 
other crisis, from which she emerges her old self once 
more, taking up her normal dull and melancholy life just 
where she left it She remembers nothing that happened 
in her abnormal or second state There is no continuity 
between the two Such alterations of personality may 
continue at varying intervals for many years 

Somewhat similar are the phenomena observed in the 
somnambulism induced through hypnotic suggestion M 
Janet's subject, Ldonie, is a serious and rather sad person, 
calm and slow, very mild with everyone, and extremely 
timid Hypnotized, she becomes a different being She 
keeps her eyes closed, but her other senses are abnormally 
acute She is gay, noisy, and restless , good-natured, 
but with a tendency to irony and sharp jesting In this 
condition she repudiates her former self " I hat good 
woman is not myself, 11 she says, 11 she is too stupid ’ " 

M Binet, summarizing the principal modifications of 
memory in hypnotic somnambulism, says that the subject 
during the normal condition, remembers nothing of the 
events which have taken place during somnambulism, but 
that, when hypnotized, he may remember not only the 
occurrences in former somnambulisms, but also those 
which belong to the normal state There is thus some 
continuity of the normal into the hypnotic personality, but 
none from the hypnotic to the normal “ Le Jivre de la 
vie somnambulique se ferme au rdveil, et la peraonne 
normale ne peut pas le lire " 

But though there is no conscious memory in the waking 
state of what has occurred during somnambulism, it is 
said to be possible to unseal the register thereof through 
automatic writing A fact is told to the subject in the 
state of somnambulism under hypnosis, and the subject 
is then restored to the normal state. He has no recollection 
of the fact, and knows nothing about it But slip a pencil 
between his fingers, hiding the hand from his eyes by 
means of a screen, and he will write down the fact auto¬ 
matically (Gurney) 

In cases of so-called "negative hallucinationor 
" systematic anesthesia," the subject under hypnotic sug¬ 
gestion neglects and is apparently blind to certain objects 
For example, two out of a number of blank cards are 
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marked with a cross, and the subject is made blind to 
these If she be given a dozen cards, and among them 
these two, and if she be asked to count the cards, she will 
neglect these two and reply that there are ten But if a, 
pencil be slipped between her fingers, and she be asked 
in a low voice how many cards there are, she will reply, 
in automatic writing, two And if she be asked, in the 
same tone, why she said ten and neglected these two, she 
will write in reply that 11 she could not see them " 

On the basis of such observations as are here briefly 
summarized, and others for a description of which we must 
refer our readers to the book itself, M Binet contends 
that, associated with the same physical individual, there 
may be two (or more) personalities, both of which are 
conscious They may be co-existent or successive 
Anaesthesia is the barrier which separates co-existent 
personalities amnesia the barrier which separates suc¬ 
cessive personalities 11 En un mot, il peut y avoir chez 
un m£me individu, plurality de mtmoires, plurality dc 
consciences, plurality de personnahtds , etchacunede ces 
mdmoires, de ces consciences, de ces personnalitds ne 
connait que cc qui se passe sur son territoire ” We do 
not propose to discuss this position Suffice it to say, 
that for ourselves we see no satisfactory evidence of the 
co-existence of two personalities both of which are 
simultaneously conscious Strange alterations and modi¬ 
fications of personality may occur under peculiar 
circumstances, but this is something very different 
from the supposed co-existence of two or more distinct 
consciousnesses C Ll M 


OUR BOOK SHELF 

Volcanoes Past ami Present By Edward Hull, M A , 

LL D , F R S With Forty-one Illustrations and Four 

Plates of Rock-secLion9 (London Walter Scott, 

1892) 

In this new volume of the "Contemporary Science 
Series/' Prof Hull has given a very readable account of 
the phenomena of volcanoes and earthquakes A short 
introduction to the subject of vulcanology is followed by 
a sketch of the active and extinct volcanoes of Europe, 
and this by an account of some of the 11 dormant or mori¬ 
bund volcanoes of oihcr parts of the world" From this 
description of recent volcanoes, the author proceeds to 
the consideration of the Tertiary volcanic districts of the 
British Islands, and the pre-Tertiary volcanic rocks of 
our own and other countries The two concluding chap¬ 
ters of the book are devoted to a consideration of the 
remarkable eruption of Krakatao in 1883, and the great 
earthquakes which during the last few years have 
attracted 50 much attention, with a discussion of some 
of the volcanic and seismic problems suggested to the 
author by his review of the phenomena. These problems 
are classed by the author under the following heads — 
"The Ultimate Cause of Volcanic Action," "Lunar Vol¬ 
canoes," and the question 11 Are we living in an Epoch 
of special Volcanic Activity?" An appendix gives "A 
Brief Account of the Principal Varieties of Volcanic 
Rocks " 

In a little book of 270 pages it has of course been im¬ 
possible for the author to do full justice to such a wide 
circle of topics, and it is sometimes difficult to detect the 
principle on which certain subjects have been included, 
and others rejected by him But the author may be 
fairly credited with having accomplished his mam object, 
which he has defined as follows "To illustrate the most 
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recent conclusions regarding the phenomena and origin 
of volcanic action by the selection of examples drawn 
from districts where these phenomena have been most 
carefully observed and recorded under the light of modern 
geological science " 

An admirable fealure of the work is the recognition of 
the principle that vulcanological problems may often be 
better attacked by the study of ancient and greatly 
denuded volcanoes, rather than by the examination of 
those in actual activity, or of such as have recently 
become extinct 

i 

^ Encyclopedic \cicntijique des Aidc-nu f moii e n — 
Resistance des maNnaux Par M Duquesnay 
£tudc cxperimentale calonmetnque de la machine d 
vapeur Par V Dwelshauvers-Dery 
Air comprise ou rarjfit* Par A 1 Gomlly 
(Pans Gauthier-Villars, Georges Masson ) 

THFSK three little hand-books on their respective 
subjects are made by the separate publication of 
the respective articles of the “ Encyclopedic scienti- 
fique" , it is intended that each subject is to appear in a 
separate volume at a rate of publication of thirty to forty 
a \ ear 

There is no indication by numbering as to the order 
of appearance, so that probably these arc the pioneer 
volumes 

The first volume, "La resistance des niatinaux/’ 
gives a very clear and concise account of the practical 
side of Elasticity, so far as required by the engineer in the 
design of beams, columns, bridges, and retaining w alls 
Prof Dwelshauvers-Dery is well known for his theo¬ 
retical and expenmental researches on the Steam > ngme, 
and his treatise may be considered as the application of 
the empirical laws of saturated vapours to the theoretical 
determination of the useful effect obtainable in the 
different forms of steam engine, simple or compound, 
with an attempt at the ei iluaiion of the loss due to con¬ 
duction The results armed at arc checked by com¬ 
parison with long-continued steam-engine Inals carried 
out by Hirn, Donkin, Longridge, and the author himself 
The Lhird volume, on “ Air comprimc/' may be supposed 
to carry out Lhc same development of abstract Thermo 
dynamics when the medium is supposed to behave as a 
perfect gas In this case Lhe mathematical laws, deve¬ 
loped at the ouLsct, are capable of more ready and imme¬ 
diate application , and the second half of the book gives 
a detailed account of the employment of air as the medium 
for the transmission of energy in its various industrial 
applications—for instance, as laid on in Paris compressed 
in mains, or as employed when rarefied in the Westing- 
house brake 

A useful feature in these books is a page at the outset, 
in which the notation to be subsequently employed is 
carefully explained 

The Mechanical Equivalent of Heat is taken as 425 
kilogrammetres, presumably at Paris , the mean of Prof 
Rowland's experiments gives about 427 Baltimore kilo- 
grammetres, or in absolute measure about 42 million ergs, 
■or 4 2 joules 

T he “ Encyclopddie " is to be divided in interest be¬ 
tween the section de I'Inggmeur and the section du Bto - 
logistej the volumes promised in the first section, as in 
course of preparation, will constitute a valuable technical 
working library G 

Chambers's Encyclopedia New Edition Vol IX 
(London and Edinburgh W and R Chambers, 1892 ) 
The new edition of this admirable Encyclopaedia is now 
approaching completion, and in the present volume there 
is certainly no falling-off m the ability with which the 
work has hitherto been written and edited On all im¬ 
portant subjects represented by words between " JjUmnd ” 
and " Swansea there are articles summing up the latest 
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results of research An excellent article on round towers, 
by Dr Joseph Anderson, is given on the first and second 
ages This is a model of what such a paper ought to 
e The author knows his subjecL thoroughly, and con¬ 
sequently understands where to draw the line between 
ascertained facts and the theories based upon them. 
Another well-arranged archseological contribution by Dr. 
Anderson is the paper on sculptured stones Dr John 
Murray writes with his usual lucidity on the sea and on 
sounding The task of expounding the facts and laws 
relating to sound and to the spectrum has been intrusted 
to Prof Knott, and the Rev E B Kirk contributes the 
articles on the sun and the stars Dr Buchan is the 
author of a clear and interesting paper on storms 
OLher scientific articles which may be specially noted are 
those on the Silurian system, by Prof James Geikie , on 
the skull, bv Dr D Hepburn , on the snail and the 
slug, by Mr T D A Cockerell , on snakes and spiders, 
by Mr J A Thomson , on the steam-engine, by Prof 
A B \V Kennedy , and on the steam-hammer, by Prof 
T H Beare Among the geographical contributions are 
articles on* Russia, by Prince Kropotkin, on Siam, by 
Mr J S Black*, on bomh Australia, by Mr J Bonwick , 
and on Spain, bv the Rev Wentworth Webster 

A Guide to R lectrii. Lighting Dy S R Bottone 

(Whittaker and Co , London, 1892) 

In this work the author gives a general idea of the 
various methods of electric lighting, withouL entering into 
any of those technicalities which tend to confuse rather 
th in enlighten the ordinary reader Commencing with 
descriptions of the various batteries that are now em¬ 
ployed, he discusses their particular advantages ind dis¬ 
advantages, adding also a table of their EMI 1 , currents, 
and resistances 

Hie second chapter, which is devoted to the pro¬ 
duction of currents by means of the djnamo, will 
enable the leader to form some idea as to the selec¬ 
tion of one of Lhesc machines for a given purpose, and 
to understand Us general principles Perhaps the chap¬ 
ter on electric Amps and accumulators will be found 
the most serviceable, for one is brought far more into 
contact wiLh them than with dynamos themselves The 
inform Uion here will enable anyone to set ip a small 
installation foi himself, while a very useful tabic shows 
the dimensions, capacities, weights, &;c , of accumulators 
suitable for such woik 

The remaining chapters deal with the descriptions of 
some of the smaller appliances necessary m connecting 
up Lhe supplier of electricity, wheLher it be dynamo or 
accumulator, with motors 01 transformers, and last but 
not least with in excellent itsume of the cost of main¬ 
tenance, showing the relative prices of gas and electricity 
,15 now regulated 

The book contains numerous illustrations, and a3 a 
thoionghly piactical and handy work should be widely 
read 


LETTERS TO THE EDITOR 

[7 'At Editor dots not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature, 
No notice 11 taken of anonymous communications .] 

"The Grammar of Science ” 

To lhe vast majority of readers, chapter ix of the 11 Grammar 
of Science ” will probably seem to be simply a plea in favour of 
the doctrine of evolution in its purest form We were not called 
upon Lo express any opinion as to the merits of this doctrine, nor 
did we What struck us (and still strikes us) as fundamentally 
illogical, was the formulation of a Lheory, which, itself avowedly 
a mental product, proceeded to picturo a universe devoid of 
sentient beings, or, m the phraseology of the "Grammar," a 
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conceptual world evolving the perceptive faculty which creates 
Jt Ad evolution theory which postulates spontaneous genera¬ 
tion and human auloraatomsm Is natural to the materialist, and 
hence our contention Lhat, in spite of the general character of 
the argument In the earlier chapters of the book, certain con 
elusions are distinctly materialistic 

Again, we are not of those who would bind down all time to 
Newton's views on matter, force, and motion That never has 
been the position of those whom Prof Pearson delights in 
nicknaming the Edinburgh school Only we think a writer 
should be careful as to what he imputes to Newton Thomson 
and Tait say, “We cannot do betLer, at all events in commenc¬ 
ing, than follow Newton somewhat closely" and unless they 
have misrepresented the Leaching of the “ Principia," an attack on 
their version surely amounts to an attack oh Newton. Indeed, 
Prof, Pearson fully realizes this himself, when, on p 382, he 
accuses Newton of thinking of “ force in the sense of mediaeval 
metaphysics as a cause of change in motion " It was this state 
ment we took exception to Similarly, we cannot but look upon 
Prof Pearson’s obvious jeer at Maxwell's language as of the 
lame gratuitous character 

“ Matter is, as it were, the plaything of force "—this evidently 
Prof Pearson regards as his trump card Now th^se words— 
and note the 11 as it were ”—occur in the discussion of Newton’s 
laws of motion, and are obviously suggested by Newton’s own 
anthropomorphic language But they can give nse to no mis- 
11 in the unnd of one who is reading Prof Tail's 
9 of Matter” for profit In the light of the intro¬ 
ductory chapter there is really no room for other than wilful 
misrepresentation of Prof Tait’i position Moreover, it is 
positively astonishing to find an author, who has no slender 
claims to the title of historian, confessing his ignorance of 
Prof Tail’s lecture on “ Force," delivered before the British 
Association in 1876, and published in Nature, vol, xiv (see 
also 11 Recent Advances,” third edition, and Maxwell’s “ Life," 
p 646) That lecture was, we think, the first popular exposition 
of the subjectivity of force The recognition of this truth was, 
of course, a natural consequence of the remarkable series of 
discoveries which brought home to the mind that energy waa 
physically as objectively real as matter We certainly did not 
need to go all the way to Berlin to learn it C G K 

On the Line Spectra of the Elements. 

I OBSERVE from Prof Range's last letter lhat on one point 
I was led into misinterpreting his meaning by his having used 
the letter j in his second formula on p 100 (Nature of 
June 2) in a sense different from the only definition that had 
been given of that symbol, viz. the jot of time—the time that 
light takes to advance one tenth of a millimetre in the open 
Kther The period of time represented by ) is as determinate 
as a day or hour. With it, Prof Runge'a equation represents 
one definite discontinuous motion along the sloping sides of the 
teeth of a particular saw, and this 19 what I understood by it 
I perceive now that he intended j to be interpreted in a new 
sense, and meant the equation to represent uniform motion in a 
straight line to an indefinite distance 

If all Lhat Prof Runge wishes to point out is lhat motion 
along on orbit that extends to infinity must be either wholly 
incapable of being represented by a Fourier's senes, or at least 
must contain a component of that kind, thia is both true and 
obvious , and the instance he gives (which is, in fact, uniform 
motion to an unlimited distance along a straight line) 11 a case 
in point But it should be added, no such component of tbe 
motion of an electric charge which does not yield to Fourier's 
theorem can produce any periodic disturbance In tbe aether - in 
Other words, it would not contribute anything to the spectrum 
Accordingly, any such part of the motion—for instance, the 
advance, in common with the rest of the solar system, of the 
electrons within the molecule* of a gas on the earth, at ihe 
rate of eight nnles a second, towards the constellation Hercules, 
which is the precise kind of nioilon lhat Prof Runge adduces 
as an instance—has nothing whatever to do with the subject of 
my memoir, which Is an Investigation into the cause of double 
lines in j ptetra It should further be added that unlimited 
motions of any kind have nothing to do with motions going on 
within molecules , to the investigation of which chapter iv of my 
memoir is devoted, and that any discussion of them there would 
have been out of place 

Hencp, to represent as a defect which vitiates my reasoning, 
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apprehenaio 
“ Propertiei 


aa Prof Runge does, that I have omitted in that chapter to 
refer to the motions which are not resolvable by Fourier\ 
theorem, i*, I submit, not legitimate criticism, especially as ihe 
matter, beside being irrelevant, is obvious , and I also submit 
that to say 11 A plausible suggestion about the movement of the 
molecules ought to explain more than one of the observed 
phenomena” (Nature, April 28, p 607) is not criticism 
at all We must use the data furnished by our observation of 
nature to carry us as far as they will go in the interpretation of 
nature, and not refuse to employ them to that extent became 
they do not enable us to get further 

G Johns tone Stoney 
9 Palmerston Park, Dublin, July 2 


Range of the Sanderling in Winter 

As my little contribution to the Records of the Australian 
Museum has been honoured by a notice in Nature { supta , 
pp 177-78), I must ask leave to qualify two statements thernn 
made Since I wrote it I have become aware that Dr Finsch 
had a specimen of ihe Sanderling ( Cahdris arenarta) brought 
to him at Bonham Island, one of the Marshall Group, whn-h 
lies within the tropics (Ibis, 1880, p 331) , and, after iIil 
publication of Mr Everett’s list of the birds of Borneo in 
1889, that gentleman announced the occurrence of this species 
at Banin, on the north-east coast of that idand {/bis, 1S90, 
p 465) Ai krld Newton 

Magdalene College, Cambridge, June 25 


Immunity of the African Negro from Yellow Fever 

Dr Creighton will find that on p 51 of a report dated 
1890, " On the Etiology and Prevention of Yellow Fever,” Dr 
George M Sternberg (Lieut -Colonel and Surgeon U s 
Army) makes the following statement — 

“It has been asserted that the negro race has a congenital 
immunity from yellow fever, but this is a mistake Ihe 
susceptibility of tne negro is, however, much less than that of 
the white race Amongst those attacked Lhe mortality, as a 
rule, is small ” 

He will also fiDd the subject discussed on pp 166-67 of “ A 
Contribution to the Natural History of Scarlatina,” by I)r 
D Astley Gresswcll (Clarendon Press, 1890) Dr Gresswell 
writes thus — 

“The African nefjro of pure descent was supposed to be 
insusceptible to the virus of yellow fever and of malaria It is 
said, however, that when these affections are prevailing in a 
virulent form the negro does become infected and mani¬ 
fest such infection This would suggest that Lhe almost 
complete Immunity in the case of the negro has been acquired 
Moreover, the fact that negroes of pure descent are more likely 
tomamfest thesymptoms of yellow fever on exposure to the poison 
after they have paued some years or some generations in more 
temperate latitude!, in which the disease is not indigenous 
suggests that in order to maintain this degree of immunity it is 
necessary that the negro should continue to live in localities in 
which the virus exists , m other words, that the individual or 
the race should be repeatedly subjected to the virus It may, 
in fact, be questioned how far, in regard to these diseases m 
man, susceptibility differs independently of protection acquired 
by previous subjection to the action of tbe virus or its products , 
though natural selection may (as certain facts indicate) have 
acleo more directly, Indeed, it is quite possible that protection 
acquired by previous infection 19 much more frequently a cause 
for benignity or only partial susceptibility in the case of these 
and other infection-diseases than is generally allowed for ” 

I do not think I can with advantage add anything to these 
quotations Your Reviewer. 


A Solar Halo 

In connection with the heavy thunderstorms further south, 
possibly, there was here the most brilliant solar halo on the 
29th which I have seen The wind wu easterly all ihe time, 
causing sea-fog-like clouds in the morning, which dissipated 
by degrees about io, but I did not notice the halo before 10 45, 
nor after 3 30 or 4 o’clock. It wai certainly gone at J. 

Though a complete halo at 11, it wu far intenser above and 
below, the north-west and south east octant especially By 1 
o'clock this had shifted to the north-east and south-west octants. 
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Between II 45 and 12 the south-east octant of the outer halo 
(red inside) was also visible 

Until I o'clock the figure was practically circular, the inner 
Apace being remarkably free of colour, the blue of the sky assum¬ 
ing an ashy grey tint By 2 the figure was elliptical, the long 
mis horizontal, and the halo not complete The elliplicity in 
creased oa the sun sank Hence the visible part wa> evidently 
formed of the tangent arts No doubt the intense brilliancy near 
noon was due lo these arcs practically coinciding with the 
ordinary halo, because of the sun's great altilude 

J Edmund Clark 

4 Lome Terrace, Edinburgh, June 30 
1 

The Electric Current 

During the thunderstorm last evening, in the middle of the 
brilliant dashes whiJi illuminated the south eastern sky, 1 
noticed the electric current assume the following remarkable 
form — 



Burlington Fine Arts Club, Edward Hamilton 

17 Savile Row, W , June 29 

Are the Solpuglds Poisonous? 

At a recent meeting of the Llnnean Society (June 2), I had 
the honour of exhibiting ihe jawa, claws, and hairs of a species 
of Galeodes from lashkend, in order to show certain peculiari 
lien, which perhaps throw light on the question ai to whether 
these animals are poisonous or not 

Murray, in "Economic Entomology,” says “Their bite 
13 said to be venomous, and even dangerous, but proof of this 
i> wanting " 

It 1 b, further, always the natives in both the Old and New 
Worlds where this " spider ” occurs who give it its bad reputa¬ 
tion, and always the European immigrant or settler who either 
doubts or even positively denies it 

In spile oT the well known fact of the persistence of ground¬ 
less terrors in the minds of uncivilized peoples, I should still be 
inclined to think thar, in a case of this kind, which is one of raw 
experience, Lhe natives would probably be m the right 

Dufour, in his monograph of the Algerian speciei {Mem p 
a rInst 1 tut de France , xvn ), after describing a serious case 
arising from a Galeodes bite, having failed to find any poison- 
glands or apparatus, leaves the mysiery to he solved by others 
Croncberg [Zool t Atizetger, 1879) claimed to have discovered 
the poison gland in a long coiled gland, which he says opens at 
the up of a lancet-shaped process at the junction of the palp 
with its basal or maxillar portion As far as I can make out, 
ibis gland is ihe homologue of the coxal gland of the other 
Arachnids This would not preclude the possibility of its being 
a poison gland On the face of it, however, I should not expect 
to find the opening of the poison gland in Lhia comparatively 
awkward place In a creature 10 armed for attack as Galeodes, 
one would expect the venom to take a more prominent place in 
the offensive armoury 

Examination, on immersion In clearing media, shows— 

(l) That the tips of the jaws are not only traversed by a 
canal opening to the exterior, but are covered with multitudes 
of fine pores, which can be traced with a low power through the 
thick chliln 

(a) The claws are also open at the tip, while the ahaft of the 
claw seem 1 filled with a glandular mass of tiaiue |rovided with 
trachea These claws are terrible weapons of offence , the 
artIcnJatlng joint at the end enables them to anchor themselves 
m the body of the prey. 

(3) Around these daws are sharp hairs, which appear, like the 
claws, to be open at their tips It Is obvious that the tighter the 
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claws draw themselves into the flesh, the deeper would the 
pointed hairs at their base penetrate, and, if poisonoua, increase 
ihe deadly nature of Lhe aLLack 

(4) Leaving the spines on lhe limbs, and the long, thin appa¬ 
rently tactile hairs out of account, the hairs on the legs and back 
are, xs a rule, forked at the tip, as has been already described by 
Dufour Up to the fork they are hollow, like those round the 
claws My suggestion is that these are like buuoned rapiers 
1 hey are harmless until the animal is seized The fork prevents 
the hair from penetrating until the pressure 19 great enough to 
snap off the Up Small mammals and birds would soon learn not 
to try to chew up Or swallow a Galeodes If this suggestion is 
correct, the action of the forked hairs may be compared with that 
of Lhe stinging hairs of the common nettle 

(5) Here and there are long hollow hairs, wiLh the tips swollen 
out mlo a Lhin bubble like expansion of the chitin These hairs 
may be abnormal I found five or tux in all, and chiefly on lhe 
palp They seem to indicate a Lendency of fluid to flow down 
the hairn 

The openings at the tips of the claws are quite in keeping, mor¬ 
phologically, with those at the lips of the hairs Claws are 
but highly developed hairs The jxwb, however, arc modified 
joints of Jimbs We have, therefore, to interpret the central 
canal (?) and the yores which open at and around their ups, as the 
canals which run through the cuticle into IhehairB We rind that, 
as wc recede from the tips of the jaws, the open pores cease, and 
Lhe hairs commence, each with its central canal Continued through 
the cuticle 

Ah to Lhe nature of the poison which I suggest flows through 
these apertures I am inclined lo consider 11, in the presumed 
absence of specialized glands, as a product of the hypodermal 
ccIIh, perhaps even of those which secrete the hairs themselves 
At the tips of ihe jaws, where the hairs have disappeared and 
only their pores remain, these cells could be specialized for this 
purpose alone In the claws there seems to be a moss of cellular 
[issue, which would also be a derivative of the hypodermis, and 
may be solely taken up with Lhe secretion of pomon 

One oLhcr point remains lo be mentioned, viz Lhe mechanism 
for the movement of the end joint of the claw Articulated 
hairs are common among the PoljchiEte Annelids, but the exact 
mechanism is not visible This large claw of Galeodes may ex¬ 
plain these coses We should naturally not expect a muscle fibre 
in a hair 1 he actual mechanism is very simple Along one Bide 
of the claw thechifin splits, for, say, three-fourths of its proximal 
length, to form an inner and an oarer layer A very slight differ¬ 
entiation of lhe flexor muscles of the claw would allow of a few 
fibres being attached to the inner layer A pull at the inner atrip 
of chitin bends round the tip of the claw, invaginatmg a small 
ortion of the outer layer, which thus forms a collar round the 
ase of the joint or " nail" os some call it The bending of Lhe 
claw would almost necessarily compress its fluid contents, some of 
which might escape through the opening at its tip 

Until the question as to the poisonous nature of Galeodes has 
been experimentally seuXedi these observations seem to have some 
weight in the affirmative scale Henry Bernard 

SLreathnm 

Death from Paraffin, and Members of Parliament 

Notwiihstanding the enormous development which has 
taken place in recent yean in gas and electricity, there con be 
no doubt that oil lamps light tne homes of a larger number of 
persons throughout the world than any other illuminant Even 
in the United Kingdom alone it has been estimated that over 
10,000,000 lamps are in use No wonder, then, I hat newspaper 
readers are every now and again startled by the recital of terrible 
accidents, loo often resulting in agonising death. Mr Alfred 
Spencer, of the London County Council, staled at the inquest 
on the late Lord Romilly that he estimated that there were 300 
deaths a year caused in this country by unsafe lamps Mr Shenn, 
of the Fire Brigade Association, expressed Lhe opinion that 10 
per cent of fires are caused by paraffin lamps, and Captain 
Shaw, the former Superintendent of the London Fire Brigade, 
reported 156 fires in one year caused by the upsetting of lamps 
in 1 ondon Will a friend to humanity in each constituency ask 
the candidates, whether Liberal or Conservative, to pledge rhem 
selves to support a short Act of Parliament compelling every 
lamp to have affixed to it on automatic extinguisher, as recom¬ 
mended in the reports of Sir Frederick Abel, Mr Boverton 
Redwood, and Colonel Majendie, or must we wail until a Bishop 
or x Royal Princess is burnt to death ? Humanity, 
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O V THE CA USES OF THE DEFORM A TION OF 
THE EARTH'S CRUST 

Mountain-making . 

B Y eminent geologists it has been shown that the con¬ 
traction hypothesis is not sufficient to account for 
the observed deformations of the earth’s crust We are 
obliged to look for other causes of deformation 

The form of a cosmic body must be irregular if the 
masses are unequally mixed Already in the liquid stage 
under this condition a geoid is formed 1 he radius with 
dense material must be shorter, so much as to equilibrate 
the higher regions with less density 

This cause of constant irregularity is not sufficient to 
explain the existing differences of level In fact, depres¬ 
sions and elevations are not the result of a constant equi¬ 
librium , they are not permanent Sedimentation and 
erosion disturb the mechanical and the thermal equi¬ 
librium and cause a continual deformation of our planet 
Another cause of deformation is found in th^ continual 
shifting of material Accumulation of eruptive material 
and of sediments (loading) on one side, and erosion (dis¬ 
burdening) on the other side, cause deformations of the 
earth's crust If the plasticity of the cosmic body is 
great, the surface of the burdened and disburdened 
regions has the tendency to remain nearly level—a 
quasi-hydrostatic (a u magmastatic >} ) equilibrium will 
dominate 

As the material of our earth is not very plastic, and as 
other causes of deformation have a contrary effect, it is 
natural that geological facts are not in accordance with 
this hypothesis 

Contradictory to this hypothesis are the facts (l) that 
subsidence does not continue as long as sedimentation 
goes on , (2) that sinking often is considerable, though 
the loading is slight , (3) that in many case-, enormous 
loading docs not produce a depression of the earth’s crust 
(volcanic chains growing up on a highland) 

The Thermal Theory ' 

The constant disturbance of thermal equilibrium is of 
the highest importance Sedimentation causes ail as¬ 
cending movement of the geo-isotherms expansion 
and general elevation If the dilatation 13 concentrated, 
there may result a fold-chain (Hall, Reade) The 
hypothesis is supported by the fact that the elevation 
and folding always drives up sediments, which were 
formed immediately before the orogrmic movement 
The mountains grow up from a shallow sea, they are 
never generated in the middle of a continent, which 
might as well occur according to the contraction- 
hypothesis 

Messrs Fisher, Hutton, and Reade have considered the 
thermal effect, and agree that it is sufficient to produce 
considerable deformations But to produce a mountain- 
chain of some 1000 m , we must suppose a concentration 
of the effect in one zone, as long as we, according to Mr 
Reade, consider only the effect of thermal expansion in 
the earth’s crust 

As physical geology considers the earth as a rigid body 
(the plasticity, according to Mr G Darwin, being that of 
steel) there is no reason why the thermal expansion ought 
not to proceed through the rigid magma to the region 
of constant temperature The increase of temperature 
being 3 0 C for 100 m , the temperature at the depth of 
40 km >■ 1200 0 C , at 50 km ■= 1500" C After sedimen¬ 
tation of 10 km the base of the sediments is warmer by 
300° The underlying masses are equally warmer by 
this quantity 

The linear expansion of Tocks per ioo° C is nearly = 
1 per miile, t e I metre per km In our case the ex¬ 
pansion 11 ■ 3 m per km. Lateral expansion being 
impossible, it results in a vertical elevation of nearly 1 per 
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cent The crust would be elevated through the full 
expansion by 500 metres 

If we consider the thermal expansion proceeding to a 
depth of 500 or 1000 km through the rigid magma, we 
find that indeed highlands and chains of some 1000 m 
may be driven up, even if we do not suppose a concen¬ 
tration of the thermal effect on a restricted zone 

Yet certain facts are not in accordance with the theory 
thus formulated ([) Elevation and mountain-making 
is not a slow and constant process, but it is executed in a 
short time (relatively) (2) Folding in some cases does 
not reach to a considerable depth, but we often meet 
undisturbed masses below the folded complex. These 
facts induce us to modify the hypothesis 

Messrs Gilbert and Suess have shown that the move¬ 
ment of folding is horizontal and superficial , we may 
consequently ask whether folding may not be caused by 
movement (see my 11 Theoretical Geology”) 

If we deposit under water sediments of great plasticity, 
and if we incline afterwards the masses to the extent of 
5° or io°, there succeeds a gliding movement, especially 
if the sediments partly emerge from the water-level, 
and if occasional shaking (earthquakes) occurs 

The gliding masses form a fold-chain The Silurian 
of Christiania is intensely folded, but it rests on an un¬ 
disturbed base (Brogger) The folded Jurassic strata of 
the Weser chain likewise repose on an unfolded base 
In such cases it is impossible to derive folding from a 
general contraction, nor can we explain the quiet base 
by supposing a concentration of thermal expansion in 
certain districts The existence of a quiet base is ex¬ 
plained only if we admit folding to be in such cases a 
gliding process 

The fact that folding in nature is accompanied by 
emersion is in accordance with these views 

Contradictory to this hypothesis seems the fact that the 
hypothetical land (from which the folded sediments were 
pushed towards the lowland) in the back of Lhe chain 
13 often wanting, and that in its place a (marine or a 
terrestrial) depression exists This objection disappears 
if we pursue the process, and we find that this seemingly 
contradictory fact indeed must result partial cooling 
causes local depression Erosion ha-> the same effect 
If I km (vertical measure) of rock mass 13 denuded, the 
temperature of the new surface is lower by 30' C than it 
was at this point before erosion occurred I his cooling 
propagates in to depth, and the denuded landgets depressed 
The highland, from which the sediments glide away, 
must sink down in course of time Th; Jura is pushed 
towards the French plain , in the back is situated the de¬ 
pression of Neuchatel Here, according to the deduc¬ 
tion, existed a highland, which subsided in consequence 
of cooling Between the fold-chain and the depressed 
district are situated deep ruptures, along which earth¬ 
quakes occur as long as the depression goes on 

East of the Appalachian Mountains, as late as the 
end of the Paleozoic era, a highland was situated, 
wherefrom the detritus-masses were transported into the 
Appalachian sea Afterwards the Carboniferous emersion 
occurred (in consequence of thermal expansion) and the 
Palxozoic sediments were pushed towards the western 
lowland , here the Appalachian chain was generated 
Erosion and consequent cooling, instead of the old eleva¬ 
tion, caused a depression in the eastern region, which 
got inundated by the ocean 

In course of time the adjoining districts have changed 
parts In the lowland a chain is driven up and the old 
highland sinks down 

Eruptive districts form depressions with growing 
accumulations The thermal effect in course of time 
leads to an opposite movement Material of iooo° C. 
flows through many Assures and covers the surface The 
eruptive region, in consequence, gets heated in a higher 
degree than by simple sedimentation The period of 
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depression in this case, too, in course of time, gives way I 
to a contrary movement | 

It is obvious that elevation and subsidence, in volcanic ! 
as well as in sedimentary districts, must alternate, as we 
indeed observe Compression, metamorphism, and load¬ 
ing cause a negative movement in the sedimentary dis¬ 
tricts (geosynchne) , warming causes elevation , erosion 
again creates subsidence These positive and negative 
factors at different times have different values, and partly 
compensate each other Therefore elevation and subsi¬ 
dence are often observed £o alternate 
The greatest contrasts must occur where a highland 
joins the sea , here sedimentation and erosion cause a 
considerable shifting of material , loading and unloading, 
as well as great thermal contrasts, dominate in these 1 
regions 


whole complex begins to glide towards the lowland The 
sedimenLs get folded to a considerable depth, faults 
occurred between districts of diverse motion The gliding 
deformation occurred rapidly whenever the base was 
shaken slightly (earthquakes) The experiment being 
finished, we let the masses consolidate , afterwards we may 
prepare profile-cuts, which may be executed wiLh the saw, 
if we evaporated plaster 

The cuts are instructive, if the strata are differently 
coloured 

Jf we mark certain points in the originally level strata, 
or if we divide the whole system into cubes, we may 
study the locomotion and deformation of every point, 
line, square, or cube of our system , the vertical, as well 
as the horizontal component of displacement, may be 
observed and measured 



He 

The positive and negative movements of the sea-level 
are not important ; but the amplitude of deformation at 
the boundary between highland and sea is in some cases 
as great as 20,000 metres 

The hydrosphere is relatively constant, whereas the 
crust executes oscillations of long duration and great 
amplitude 

If we want to study in an experiment the formation 
and motion of a lava-stream, it cannot be our wish to 
observe the motions of an enormous quantity of a body 
as viscid and as hot as Java through Jong time , that 
would be mere observation, and not experiment In a real 
experiment we observe the motion of a small quantity of 
a Jess rigid material for some hours or days 

If we observe in nature folded strata of hard sandstone 
and of soft shale or clay, we shall be satisfied to imitate the 
deformation of the latter masses , and instead of the hard 
sandstone, we will take substances as unplastic, but so 
brittle that they yield to the small forces employed in our 
experiment. 

So we may produce on a small scale, with application 
of little force and in a short time, the same effect which 
we observe in nature on a large scale 

If we succeed m producing experimentally the same 
phases of deformation, the same mechanical effect as in 
nature, if we see fold-chains and complicated eruptive 
massives growing up with their characteristic features, we 
shall be obliged to attribute to these experiments a high 
importance for mechanical geology 

In my experiments I evaporated muddy material (clay, 
mud) or plaster of Pans, which consolidates slowly in 
consequence of on admixture of glue The strata were 
differently coloured some thin strata, consisting of 
plaster-powder, were brittle, and underwent ruptural 
deformation, whereas the other masses showed plastic 
deformation The whole system reposed on a base, 
which, according to the plasticity of the material, was 
inclined by 5° to 

As soon as the inclination attained a certain limit, the 
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The following experiments explain some points m thjs 
theoretical essay — 

The plastic sediments are loaded by a mass, and get 
deformed in the manner illustrated by Fig 1 The black 
base and the black side-wall .it Lhe right hand (fault scarp) 



Fic 4 

are rigid , the plastic strata are pushed up in form of a 
fold , the highest white stratum 19 rigid, and gets torn 
into clods 

Figs. 2-4 show successive stages A delta, deposited 
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under water, gets elevated, it emerges , the masses are 
shaken slightly and glide over the inclined base Fold¬ 
ing succeeds, as Figs 3 and 4 show 



Fig 5 


In Fig s the strata, gliding over the inclined plane to 
the left, were divided by vertical lines Distance of lines 
= o 1 metre At the top of the figure the fixed scale is 


little, the parts near the surface have a higher velocity, bo 
that the vertical lines of division get curved The motion 
being intense in the highland (at the right hand), the 
vertical lines in this region are pushed over and assume 
a flat position 

The surface of the gliding masses in this case remained 
level, as the material was very plastic, yet folding in the 
depth of the masses is remarkable We Bee that a fold 
chain may have a wide surface, the intensely folded 
| regions get exposed only after an extensive erosion or 
abrasion occurred This experiment shows also how the 
motion and the amount of folding decrease in the direc¬ 
tion towards the base 

Figs. 6 and 7 illustrate my conception of the process of 
glide-folding as it occurs in nature The black parts form 
the solid basement, at s we observe a fault scarp (the 
coast of a continent) In the sea the sediments sx are 
deposited Warming of the newly-deposited masses, and 
of the lower parts of the earth's crust, in course of time 
elevates the sediments, as the dotted line in Fig 6 notes 
| The sediments glide over the inclined plane towards the 
right, and form a fold-chain, O 

The motion of a single point is noted in Fig 8 Point 
S first gets elevated (through thermal intumescence) to s', 
and then it glides towards s' In most cases the 
way described by a point is complicated, as Fig 9 illus¬ 
trates Elevation having reached a certain degree, the 
masses glide a little, elevation continues, again gliding 
succeeds, and so on 




Fig 8 


Fig 9 


noted Point 40a of the strata originally lay directly | The highland in the back of the fold chain (black mass 
below the scale-point 40, 60a was placed below 60, and | at the left hand) gets eroded , cooling causes a subsidence 
so on | of this region, the earth’s crust breaks, and through the 


Fig 10 




We see at once the amount of horizontal (gliding) 
movement The vertical lines are deformed tn the 
direction of the motion. The parts near the base move 
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fissures and faults, in many cases, eruptive material 
escapes. A volcanic chain is built up in the back of the 
fold-chain (Fig. 10). In couise of time the fold-chain 
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may be covered partly by the volcanic chain (Fig nj 
Fig 12 (profile), and Fig 13 (surface of the same experi¬ 
ment) show that pulling (tearing) and pushing (folding-) 
are reciprocal processes The strata, gliding away from 

the highland, are torn in this district, whereas compression 
and folding occur in the lowland 
The surface of the strata (Fig 13) was divided into 
squares of different colour (like a chess-board), so that 


University College Electrical Engineering Apparatus Fund 
Prof Fleming ia anxious that the sum should, if possible, be 
obtained within the next six months Donations should be 
sent to the Secretary of University College, marked "Electrical 
Apparatus Fund ” 

The services rendered by the late Sir William Macleay to 
the Linnean Society of New South Wales and to science in 



we may see and measure directly the direction and 
amount of pushing and pulling in both districts Black 
fissures occur at the left hand, grey folds at the right 
hand 

The base in this, as in Lhe other cases, was rigid , 
there occurred no compression in the depth, yet folding 1 
succeeded m the gliding strata 

Folding, according to my opinion, does not depend on 
a contraction of our planet, but is a simple gliding , 
phenomenon. E Keyek 


NOTES 

At the meeLiDg of Section A of lhe British Association on 
Monday, August 8, Lhere will be a discussion on lhe subject of | 
a National Physical Laboratory The discussion will be opened 1 
by Prof Oliver J Lodge, F K 3 

The Academy of Sciences at Berlin has conferred upon 
Lord Kelvin one oT the Aral four Helmholtz gold medals 

The French Association for the Advancement of Science will 
hold id twenty-first meeting at Pau from September 15 to 22 


general are to be commemorated by the publication of a me¬ 
morial volume This waa decided recently at 11 general meeting 
of the New South Wales LinnLan Society It is proposed that, 
in addition to a portrait and memoir of Sir William Macleay, 
the volume shall consist of original papers on Lhose branches of 
science in the advancement of which he was especially interested 
—zoology, ethnology, botany, and geology Promises of papers 
have already been received from Sir F von Mueller, Prof 
Hutton, Prof J Parker, Prof Baldwin Spencer, and other 
leading Australian biologists It u intended that, an regards 
"style of get up and illustration,” the volume shall be fully 
worthy of the occasion The expense is to be met by means of 
a public subscription Every ordinary member of lhe Society 
subscribing one guinea or upwards, anil any non member sub¬ 
scribing two guineas or upwards, to the memorial will receive a 
copy of the volume At the meeting of the Society on May 35, 
the President announced that a number of subscriptions had 
been received in answer to a circular issued a few weeks 
previously It was necesaary, however, he said, that a con¬ 
siderably larger sum should be collected before the Council 
would be in a position to proceed with the work 


The Connell of University College have accepted a tender for j 
the erection of new technical laboratory for the practical teaching 
of mechanical and electrical engineering Care has been taken 
that Lhe buildings shall accord with all the conditions of modern 
teaching, but of course it Is necessary that provision shall also 
be made for an adequate supply of apparatus and plant The 
part of the proposed laboratory which Is to be act apart for 
electrical engineering cannot be properly fated up for a sum of 
less than 2010, and Prof Fleming has issued an appeal to all 
who may be able and willing to help him in obtaining this 
amount. In the course of hia appeal he says "The Council 
do not at preicnt ice their way 10 incur this additional expendi- ! 
tare over and above the cost of Lhe buildings, and yet it is ; 
absolutely essential to the completion of the project The 
Conned have, therefore, by a minute of iheir proceedings of 
May 7, 1892, recommended this very essential part of the pro 
posed work to the notice and liberality of those who may be 
disposed to help. Thus sanctioned and authorised by the 1 
Council, the Professor of Electrical Engineering begs per- 1 
nussjon to bring under your notice ihe necessity for a special 
Electrical Apparatus Fund, and desires to invite yc^ir aid in the | 
formation of such a fund of /zoio, to be entitled 1 The | 
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'1 he Governors of the Merchant Venturers* School, Brutal, 
have elected lo the vacant Lectureship io Biology Mr G P 
I Darnell-Smith, B be , assistant to Dr W Marcet at University 
! College, London Mr Smith is a student of Umversily 
College, and graduated with honours In botany and zoology 
in 1S91 

The thunderstorms which we referred to in our lost issue gave 
a very decided, but temporary, check lo the temperature, the 
highest day readings falling about 20" after the storm, and the 
heavy rains which accompanied the disturbed weather have 
materially lessened the deficiency of rainfall, which has been so 
characteristic a feature for some months past By the end of 
last week the temperature had recovered, and the weather be¬ 
came very fine in the southern parts of the kingdom, the maxima 
j reaching from 8o D to 85" at some inland stations on Sunday , 

I while conditions remained unsettled, with heavy ram, in the 
north and west, owing to a cyclonic area which passed along the 
IiiBh coast, and caused a thunderstorm on the east coast During 
lhe last day or two, depiessloos have passed Lo lhe northward of 
our islands, again causing unsettled weather, wlLh rain in most 
parts , while the westerly winds have increased considerably in 
strength, reaching the force of a gale on our north-west coasts. 
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The Weekly Weather Repott issued on ihe 2nd instant shows 
that the rainfall differed very considerably in various parts , in 
moat of England, the north and west of Scotland, and in Ireland, 
the amount exceeded the mean The greatest deficiency on the 
amounL due from the beginning of the year is over the midland, 
south, and south-west of England, and the weBt of Scotland, the 
amounts varying from about 3 to 7 inches, Bright sunshine 
exceeded the average amoun^ for the week, except in the north 
western and south-western districts 

Tint Washington Weather Bureau has recently issued a report 
on its work for the lost six months of the year 1891, dealing more 
with [he scientific and practical work of the Department than 
with the administrative duties, which were referred to in a special 
report issued In October last (Naturi*, vol xlv, p 86) Prof 
Harrington states that an endeavour has been made to improve 
the weather forecasts in every possible way, the time covered 
by the forecasts has been extended to thirty-six hours, and longer 
in some cases Every effort is made to distribute the information 
as widely possible, and for this purpose the telephone is 
becoming more popular, and will possibly eventually supersede 
the telegraph Increased interest has of late been manifested 
in regard to meteorological education in the United States, 
and a list is given of the institutions which announce definite 
courses of instruction A very large accumulation of data is now 
in the possession of Lbe Weather Bureau , a summary of these, 
under each element, i*. given in the report, and it ls proposed to 
utilize the materials by special studies to he undertaken by the 
officers of the Bureau The study of terrestrial magnetism 
in connection with meteorology, with the object of discovering 
some physical relations connecting them, has from time to lime 
l>cen made by various perbons, but, on the whole, it has noL led to 
definite results Prof Harrington states, however, that the Sub 
jecl is now being specially investigated by Prof F H Bigelow, 
one of the meteorologists of the Bureau, and that such progress 
has been made as to render n quite certain 11 ml Lhey are in 
timately associated By themeihod of analysis now being used 
by Prof Bigelow, which differs from that hitherto employed, it 
is stated that he has been able to disentangle several of the 
magnetic fields surrounding ihe earth, which are observed in 
the magnetic curves as an integrated effect 

According to the Pioneer the Port Officer of Manga 

lore reports that a native craft was overtaken by heavy weather 
and made for Mangalore, where there is a bad bar with about 
eight feet of water in it A tremendous sea was bieaking over 
the bar, so, before crossing it, and while running in, the native 
skipper opened one oil cask, forming a part of the cargo, and 
scattered it all round in the sea plentifully, with the result that 
he took his craft across the bar safely, and bo saved the vessel 
and the cargo The vessel’s name was Afahadeprasad, and she 
was of 95 tons, bound from Cochin to Bombay This is 
said to be the first case on record of a native tindal who has 
successfully used the oil in troubled waters 

Mr H Rowland-Brown, writing in the current number of 
the Entomologist, says that when sitting in the Temple Gardens 
on June 22 he saw a fine male Calms cdusa fly across the lawn 
The excitement among the sparrows was “simply immense,” 
but the butterfly “proved a match for his innumerable pur¬ 
suers, and sailed calmly over the railings towards the City ” 
The editor of the Entomologist adds a nole to the effect that 
this species was seen in London in 1877, which 11 remembered 
as the great “ edusa year ” 

A Fact noted in the current number of the Zoologist gives a 
very vivid idea of the depth of mow and dnft In the north of 
Scotland last winter In the parish of Lairg, a month or two 
after the first thaw set in, two full grown stags were found dead 
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in a hollow in a " burn " The first thing one of the keepers 
saw was a stag’s antlers above the snow These he took for the 
branch or a tree, hut on going near he found that a stag had 
been smothered by the drifting snow while standing on Its feet 
A week or so afterwards, when more of the snow wax melted, 
another slog was discovered This one had been smothered 
while lying down He was close to his comrade 

The Peabody Museum has issued, in ita senes of archeological 
and ethnological papers, an interesting report on pile-structures 
in Naaman’s Creek, near Claymont, Delaware, by Dr H T 
Cresson These pile structures are believed to be remains of 
prehistoric fish-wens 

The Chicago Exhibition will include what promises to be a 
very important department for the exhibition of objects relating 
to ethnology, archwology, history, and cartography A special 
bureau connected with the department will represent the history 
of the Latin-Amencan Republics, and include all relics of the 
time of Columbus. There will also be a group of " isolated 
and collective exhibits ” A full account of the plan of the de¬ 
partment, and of the classification of the exhibits, has been pre 
pared by Mr F W Putnam, chief of the department By 
means of special research in different parts of America, under 
Mr Putnam’s direction, important scientific collections in the 
ethnological and archaeological sections will be brought to 
gether It is hoped that every State Board and many historical 
and scientific Societies, as well as owners of private collections, 
will do what they can to contribute to the success of the de¬ 
partment, so that it may present a full and effective illustration 
of the present status of American archeology and ethnology 

Messrs Mltcheli and Hughes have issued the Trans 
actions of the County of Middlesex Natural History and 
Science Suuety for the sessions ifiSg^oand 1890-91 The 
volume contains papers on rabies—its natural history and the 
means of extinguishing it, by Arthur Nicola , the beat means of 
examining Rotifers under the microscope, by C Rousselet , the 
tubercle hacillua, by A W Williams, and “A Night among 
the Infinities,” with a description of the instruments at Stan- 
more Observatory, by Sydney T Klein 

The July number of Natural Science opens with some “ Notes 
and Comments,” and contains articles on “The Story of 
Olenellua,” by Prof G A J Cole , the physical features of 
the Norfolk Broads, by J W Gregory , the evolution of flat¬ 
fish, by Prof A Glard , is Stigmana a root or a rhizome? by 
T IIiclc (with 11 A Reply,” by Prof W C Williamson, F R S , 
and 11 A Rejoinder,” by T Hick) , agricultural museums, by 
J H Crawford , and amber and fossil plants, by A C 
Seward 

A PArER on three deep wells in Manitoba, by Mr J B 
Tyrrell, was lately submitted to the Royal Society of Canada, 
and has now been printed in the Transactions It contains a 
good deal of interesting and well arranged geological informa¬ 
tion. 

Mr D J Macgowan, writing In the Shanghai Mercury, 
gives an account of some remarkable statements made by a 
group of Chinese traders who lately undertook a mercantile 
exploration of the interior of Southern Formosa. They started 
from Lamalan, which Mr. Macgowan takes to be Chockeday of 
the charts, and in seven days reached their objective point, 
Huahn Stream They lodged In stone caverns, and the chatter¬ 
ing of monkeys and the sounds of insects seemed to them 
“ appalling ar^l indescribable ” The region was jo ** weird ” 
that it reminded them of 11 legends of the kingdom of hob¬ 
goblins.’ 1 Among the trees were some of 11 prodigious girth, 
forming a vast forest 11 These trees are said to measure more 
than ten outstretched arms A tree said to flourish in the same 
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forest 11 described as bearing "flower*, red and while, which are 
larger than a sieve, and of extraordinary fragrance " Mr. 
Macgou an odds —"Mr Taylor, while searching for orchids, 
heard of these majestic trees and huge flowers, which he in¬ 
ferred, from what natives said, were epiphyte orchids I am 
moved to make known this sylvan discovery in the hope that, 
pending the exploration of this terra tncogntta by our botanists, 
Dr Henry or Mr Ford, residents in Formosa, will take 
measures to provide those naturalists with specimens of flowers, 
seeds, leaves, and bark of the trees concerning which the Chinese 
have excited our curiosity • 

In a capital address on " tooth culture/ 1 delivered at the 
annual meeting of the Eastern Counties Branch of the British 
Dental Association, and printed in the current number of the 
Lancet , Sir James Cnchton-Browne referred to a change which 
has laken place in hread, as one of the causes of the increase of 
dental canes ho far as our own country is concerned, this is 
essentially an nge of white bread and fine flour, and it 1? an Tgc 
therefore in which we are no longer partaking, to anything like 
the same amount that our ancestors did, of the bran or hu^ky 
parts of wheat, and so arc deprived to a large degree of a 
chemical element which they contain—namely, fluorine The 
late Dr George Wilson showed that fluorine is more widely dis¬ 
tributed in nature than was heforc his time supposed, but still, 
as he pointed out, it is but sparingly present where it docs 
occur, and the only channels by which it can apparently find its 
way inLo the animal economy are through the siliceous stems of 
grasses and the outer huska of grain, in which iL exists in com 
pnrative abundance Analysis has proved that the enamel of the 
teeth contains more fluorine, in the form of fluoride of calcium, 
than any other part of the body, and fluorine might, indeed, be 
regarded as the characteristic chemical constituent of this struc¬ 
ture, the hardest of all animal I issue, and conlmmng 95 5 per 
percent of salts, against 72 per cent in the dentine. As this 
la so, it is clear that a supply of fluorine, while the development 
of the teeth is proceeding, is essential to Lhe proper formation of 
the enamel, and that any deficiency in this respect must result 
in thin and inferior enamel bir James Cnchton-Browne thinks 
it well worthy of consideration whether the remtroduction into 
our diet of a supply of fluorine in some suitable natural form — 
and what form, he asks, can be more suitable than that in which 
it exists in the pellicles of our grain stuffs?—might not do some 
thing to fortify the teeth of Lhe next generation 

Thk recent publication is announced of the first number of a 
new monthly journal under the title Rivxsta rfi patologia rfegetaU 
It is edited by Sigg A N and A Bcrlese, and published at 
Avellino, in Italy , and lb to be devoted to the study of animal 
and vegetable parasites infesting cultivated plants, to the diseases 
which they cause, and the remedies employed to combat them 

Dr H C Ch At man contributes to the latest instalment of 
the Proceedings of the Academy of Natural Sciences, Phda 
delphia, a paper describing observations on the brain of the 
gorilla He says that while the fissures and convolutions are 
disposed in the brain of the gorilla in the same manner, gene¬ 
rally speaking, as in that of man or of the chimpanzee or ornng, 
it 11 nevertheless a low type of brain, heing much leas convo 
lated than the brain of man or of either of the two other anthro¬ 
poids If it were permissible, in the absence of living links or 
sufficient fossil remains, to speculate upoh the development of 
man and the anthropoids from lower forms of simian life, Dr 
Chapman thinks it might be inferred from the character of the 
brain that the gorilla hod descended from some extinct Cyno- 
etphalus ; the chimpanzee and orang from* extinct macaque 
and gibbon like forms ; and man from some generalized simian 
form combining in itself the characteristics of fisting anthro¬ 
poid! 
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At the annual meeting of the Department of Electricity of 
the Brooklyn Institute of Arts and Sciences on June I, Prof 
E J Houston delivered a lecture on recent advances in the 
applications of electricity Turning for a moment from the pBst 
to the future, Prof Houston Baid it was related of Faraday ihat 
when asked his opinion of the future of the electric motor, he 
put up his cane and stopped it i hat was Faraday's opinion 
Prof Houston’s view was more favourable The true efficiency 
of a triple expansion steam engine, he said, did not exceed 17 
per cent as a maximum With the electric motor we could 

already get an efficiency of from 90 to 95 per cent , hut it was 
to-day dependent on the steam engine A cheaper method 
would be devised for generating currents, and he believed there 
were now thoie living who would see the steam engine rele¬ 
gated to the scrap heap Possibly the motor of the future would 
be operated by thcrmo-electncily Possibly a means would be 
devised of converting the latent energy of coal directly into poten¬ 
tial electrical energy lie believed in lhe successful solution of the 
prohlem of aerial navigation in the near future He was con 
Indent that ere long our present methods of electric illumination, 
in which 97 ,to 98 per cent of the energy was expended in 
useless heat rays, would be supplanted by one in which the 
order was reversed—in which 97 lo 98 per cent would be con¬ 
vened into light, and buL 2 to 3 into heat And finally, he 
believed the time was m.ar at hand when electro therapeutists, 
inslead of regarding the human body as a vehicle for electricity, 
would regard it as a source of electricity 1 hey would then 
make iheir diagnoses with the voltmeter, the ammeter, and the 
condenser, and the result would then be definite, instead of, as 
at present, "hit or miss ” 

The Mediterranean Naturalist quotes a statement made 
by lhe late Rev II Seddall, who was many years a resident 
of Malta, as lo a curious form of industry formerly practised by 
the Maltese "Five species of Pinna," wrote Mr Scddall, 
"arc found in Malta, some of them common in the harbours 
wiihm reach of a boat or a pole hook 'l hey project from the 
mud amongst tjie 7 ostera roots, to which they are attached by 
their silken cable Of this silk, which 13 of fine lexluic, but 
heavy, I have seen gloves made ” 

The additions lo the Zoological Society’s Gardena during lhe 
post week include a Palm Squirrel (\auruj palmarum ) from 
Indin, presented by Miss Dalny box , a Common Roe (Capico- 
ius capita d ), Furopean, presented by Mr E J H Towers; 
a Tawny Owl (Syrnium aiuco ), European, presented by Mr 
Leigh Robinson, a Bronze Fruit Pigeon {Carpopkaga ernea) 
from India, presented by Mr J L Shand, a Tuberculated 
Tortoise {Homopus jtmorahs ), a Tent 1 ortoise {Tcstudo ten- 
tojia ), two Fisk’s Tortoises {Tcstudo fiski), a Robhen Island 
Snake {Coronella pJwearum) from South Africa, presented by 
the Rev G H R Fisk, C M Z S , two Green Lizards [Laeerta 
vtrxdu ), European, three Viperlne Snakes (Tropidonotus vxper- 
mus) from North Africa, presented by the Rev F M Haines , 
a Common Chamelon {Chamalcon vulgaris) from North 
Africa, presented by Mr Samuel L. Benm&xn , a Water Viper 
(Cenchns piscivora) from North America, presented by Mr 

Ernest Brewerton ; a-Zonlla {Zonlla typxca), a Grey Monitor 

( Varanus grxseus) from Egypt, a Stanley Parrakeet ( Plaiyctrcus 
xchrotxs) from Australia, deposited , two Asiatic Wild Aues 
{JZquus onager <5 ¥ ) from South-west Asia, received in ex¬ 
change , four Wapiti Deer (Cervus canadensis <j p ¥ 9 ) born 
in the Gardens 


OUR ASTRONOMICAL COLUMN 

The Red Spot on Jupiter — M j j Landerer, w tiniun* 

Asirtnomigut (tome lx , June), gives the remits of his measure¬ 
ments of the dimensions and Jo vice nine latitude of the red spoi on 
Jupiter, The method he adopted was to make use of the tm-ut 
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of the satellite's shadows ai they were projected on the extreme 
points of the two exes of the ipot, the mean giving the position of 
the spot's centre In the case of the third satellite, when its lati¬ 
tude was — i 0 45' 14", that of its shadow—reckoning from the 
bottom side of the spot—was - 30" 34'36" The latitude of 
the shadow of the second satellite came out to be - 17“ 48' io w , 
and after allowing for the fact that it was projected tangentially 
on the side of the spot and for the diffraction of the instrument, 
this value for the latitude of the north side of the spot became 
- 30 ° 56' 37" Taking the /nean of the values obtained from 
both satellites, the latitude of the centre was -25° 45' 36* and, 
with the polar semi diameter as unily, the magnitude of the 
spot was o 30297 

The mean value of the latitude obtained from eleven obser¬ 
vations by Denning, Green, Rlcco, 'Williams, Keeler, and Terby 
was 21° 5 ± 2“ 05, the major and minor axes of the spot being 
o 555 and o 1B6 respectively Using the micrometer, the lati¬ 
tude, according to Young, amounted to 40° , while Denning 
estimated that the major axis embraced an arc varying between 

•Sf *3 and 37 ° 8 

A Mian Time Sun-dial.—A very ingenious sun dial, 
capable oflndicating mean time, has been recently invented by 
Maior-General Oliver, the construction of the instrument being 
undertaken by Messrs Negretli and Zambra. Ip an ordinary 
sun-dial, the time is read off generally by the position of the 
centre of a shadow, cast by a straight-edged style, on a Bat sur¬ 
face on which the hours are graduated The peculiarity of the 
present instrument is that the time is indicated by the position 
of the edge of a shadow cast by a " nine pin " shaped style, with 
regard loan equatorial circular line The style 11 fixed along the 
diameter of a semicircular arc, which is clamped by means of 
a screw to a firm stand to suit any latitude , at right angles to 
this arc, and also capable of adjustment, is another semicircle, 
graduated in five minute divisions Owing to the change of 
declination of the sun throughout the year, different parts of the 
shadow of the style are brought on to Lhe hour circle in such a 
way that the difference between the Lime indicated (by the dial) 
and mean lime, or the equation of time, is counterbalanced by 
the change In position of the shadow, due to the peculiar form 
of the style If we start, for instance, on December 24, the 
readings have to be taken from the shadow of the eastern edge of 
the lower part of the style in an upward direction, the bulging 
out of the style counteracting the increase and decrease of the 
equation of time (which is here positive) ulitil June 14 19 
reached Owing to the thickness of the style's axis, a slight 
adjustment is here necessary when we pass to the other side of 
the style j this adjustment is facilitated by placing the twelve 
o’clock graduation to the western of two marks shown on the 
vertical circle This being done, the readings from the shadow, 
cut now by the western side of Lhe upper protuberance, are 
taken until the other nodal point on June 14 is reached At 
this time also—in fact, four times a year—this slight alteration has 
to be made. From this latter date until December 24 is reached 
the same process is repeated, only the respective opposite sides 
of the style are used in the inverse order To obviate lhe 
necessity of having two styles, which, of course, would have to 
be the cue if the greatest accuracy were desired, owin^ Lo the 
differences in the maximum values of the equation of time, one 
with a mean contour is given the error produced by this is 
practically very slight, amounting in time to about one-sixteenth 
of greatest value of the equation of lime—a quantity scarcely 
appreciable, on account of Lhe lack of sharpness of the edge of 
the shadow 

Comet Swift (1892 March 6) —Edinburgh Circular No 28 
contains a continuation of the ephemens of Comet Swift (March 
6, 1S92) for the month of July and part of August, from which we 
make the following extract — 

Berlin Mid mg hi 

1B91 R K D«l log a. log r Hr 

h- m « / 

July 7 O S3 36 +40 O S 

8 53 33 13 6 02391 02552 017 

9 54 28 34 5 

10 55 20 36 2 

11 58 i° 47.7 

12 5658 59 0 O2427 02665 0 

13 57 43 49 to o 

The brightness at the time of discovery being taken as the 
unit of brightness, it will be seen that the comet Is at present 
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more than five times dimmer than it was in March In fact, it is 
rapidly becoming invisible, and will only be able to be observed 
with large instruments for another two months or ho Its posi¬ 
tion on July 7 will lie to the very southern extremity of the 
conslellalion of Caxsiopeia, forming nearly an equilateral triangle 
with { and w 

Stars’ Proper Motions —Mr J G Porter contributes to 
the Astronomical Journal, No 268, a catalogue of the proper 
motions of 301 stars, which amount to half a second or more in 
a year This list, u he informs us, is from a still more exten¬ 
sive catalogue which he hopes soon to publish , and lhe proper 
motions contained in it are rendered more trustworthy by the 
enlightenment of new observations 'The positions of the stars 
are all brought up to the epoch 1900 o 

GEOGRAPHICAL NOTES 

M Charles Alluaud describes his researches on the 
Island of Mahc, ihe largest of the Seychelles Group (see Nature, 
p 162), in a letter to lhe Paris Geographical Society He has 
studied the fauna with some care, and remarks on the singular 
poverty of animal life compared with the great luxuriance of 
vegetation In Port Victoria, the chief settlement in Mahc, the 
only form of butcher meat obtainable is the flesh of Lhe great 
turtle {Cheloru tnidas) whose shell is valueless, the tortoise shell 
fisheries of the island depending on the Chclonc tmbncala M 
Alluaud hopei to bring back with him living specimens of the 
elephantine turtles of the Aldabra Islands, specimens of which 
have been transported to the Seychelles 

The expectation of an Antarctic expedition, on which valu¬ 
able scientific observations might have been made, has proved 
illusory Captain Gray, of Peterhead, had organized a whaling 
voyage to the far south, and appealed to lhe public for 
funds to carry it out with some prospect of commercial success^ 
but the response w as so unsatisfactory that ihe enterprise has 
been abandoned hom a scientific point of view, Lhe advantages 
of Antarctic exploration are so great, and the probability of valu¬ 
able practical results 10 apparent, that the apathy alike of the 
British and Australian Governments as well as of the general 
geographical public is incomprehensible The fact Lhat no 
steamer has ever been deapaLcntd lo Lhe south of the Antarctic 
Circle with lhe object of attaining high latitudes sayi much for 
lhe prudence and little for lhe energy of present-day explorer*. 

A Chair of Colonial Geography is about lo be eiiablished 
at the Sorbonne for the special study of the French colonies 
The discovery of America by Columbus is to be celebrated in 
Hamburg on October II and 12 by gatherings of delegates from 
the German Universities and Geographical Societies, by whom 
papers bearing on German enLcrprUe in the sixteenth century 
will be read An exhibition of article* illustrating Lhe early 
connection of Hamburg and America will also be held 

The Manchester Geographical Society ha* just published its 
Journal for July-September 1891, containing several interest¬ 
ing papers on India and a variety of short notices It Is unfor¬ 
tunate that the small local encouragement given to Lbis Society 
makes the earlier publication of its memoirs impossible Surely 
Manchester could afford and should endeavour to maintain a 
Geographical Society as prosperous financially as it is enterpris¬ 
ing and persevering The contrast between the many provin¬ 
cial Geographical Societies in Germany and France with the 
three already established in England corresponds to the relative 
inLerest in geography as an aid to commerce on the Continent 
and in Great Britain 

METALLIC CARBONYLS 1 

USTUS LIEBIG, perhaps the most prophetic mind among 
modem men of science, wrote in the year 1834 in the 
Annaltn dtr Pharmacit ■' I have previously announced that 
carbonic oxide may be considered as a radical, of which carbonic 
acid and oxalic acid are the oxides, and phosgene gax is the 
chloride The further pursuit of this idea ha* led me to the 
most singular and the most remarkable results IJ 

Liebig has not told u* what these results were, and it has 
taken many ye ark before the progress of chemical research bas 
revealed to us what may at that early date have been before 
Liebig’s vision, I will lo-nlght bring before you some Important 

1 Friday Evciunx Discourse deli vend *1 (he Royal Institution by Ludwig 
Mood, K R S , on June 3, 




July 7, 1892] 


NA TURE 


discoveriei made only within the last few years by following up 
Liebig's idea 

Carbonic oxide, composed of one atom of carbon and one atom 
of oxygen, is a colourless gas, without taste or smell, which I 
have here in this jar It Durns with a blue flame When it 
acts ai a radical combining with other bodies, we term it car¬ 
bonyl, and its compounds with other elements or radicals are 
termed carbonyls 

Liebig defined a radical as a compound having the charac¬ 
teristics of a simple body, which would combine with, replace, 
and be replaced by simple bodies In more modern times 

A radical lias been defined as an unsatialed body I am 
of course speaking of chemical radicals If we look at it 
from the modern point of view, carbonyl should be the very 
model of a radical, because only half of the four valencies of the 
carbon atom are satiated, the other two remaining free Car¬ 
bonic oxide should even he a most violent radical, because, 
amongst all organic radicals, it is Lhe only one we know to exist 
in the atomic or free slate All Lhe other organic radicals, even 
such typical ones as cyanogen and acetylene, arc known to us as 
molecules composed of two atoms of the radical, eo that tlie 
cyanogen gas and acetylene gas we know should more properly 
be called di-cyanogen and di-acetylene , they consist of two 
atoms of the radical cyanogen or of the radical acetylene, the 
free valencies or combining powers of which satiate or neutralize 
each other On the other nand, carbonic oxide gas, as I staled 
before, makes the Bole exception Its molecule contains only 
one atom of carbonyl moving about with its free valencies un¬ 
fettered by a second atom For all that, carbonic oxide is by 
no means a violent body, but the very reverse, and instead of 
being ready to attack with its two free valencies anything coming 
in us way, until very recently we only knew it to interact and 
to combine with substances possessing themselves extreme 
attacking power*, such as chlorine and polonium Although 
Liebig had so long ago proclaimed it as a radical, the chemical 
world was startled when, two years ago, I announced in a paper 
I communicated to the Chemical Society in conjunction with 
Drs Langer and Quincke, that carbonic oxide combine^ at ordi 
nary temperature with so inactive an element as nickel, and 
forms a well defined compound of very peculiar properties 

The fact that carbonic oxide does not possess the chemical 
activity one would suppose in a radical composed of single 
atoms may, I believe, be explained by assuming that the two 
valencies of carbon which are not combined with oxygen do 
satiate or neutralize each other Everybody admits that the 
valencies of two different carbon atoms, which are all considered 
of equal value, can neutralize each other I see, therefore, no 
reason lo question the possibility of two valencies of the same 
carbon atom neutralizing each other On this assumption car 
bonic oxide may be looked upon as a Belf satisfied body—one 
which keeps in check Us free affinities within itself 

You have here the typical carbon radicals containing one 
atom of that element, acetylene, methylene, methyl, cyanogen, 
and carbonyl In the second column you have these substances 
qi they arc known lo uu in the free stale You ice Lhe carbonyl 
lithe only one which exists in the free state as a single atom, 
while all the others only exist oi molecules, composed of two 
atomj thi free valencies of which neutralize each other The 
carbonyl I have represented in the last formula, with the two 
valencies not combined with oxygen neutralizing each other, so 
that in this way it aljo becomes a satiated body, I will try to 
make this still plainer to you by means of the models I have 
before me 

The paper published by Liebig in 18^4, from which 1 have 
already quoted, was entitled “On Lhe Action of Carbonic Oxide 
on Potaaslum " In It Liebig fully described the preparation 
and properties of the first metallic carbonyl known—a compound 
of potassium and carbonic oxide Liebig obtained this com¬ 
pound by the direct action of carbonic oxide upon potassium at a 
temperature of 8o° C , and proved it to be identical with a sub 
stance which had been previously obtained as a very disagreeable 
by product of the manufacture of potassium from potash and 
carbon by Brunner's method It forms a grey powder which is 
not volaale, and which on treatment with water yields a red 
solution, gradually turning yellow in contact with air, and from 
which on evaporation a yellow salt li obtained called potassium 
croconate, on account of Its colour, Liebig showed this salt to 
contort of (wo aloms of potassium, five of carbon, and five of 
oxygen, and not to contain any hydrogen, as h^d previously 
been supposed 
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Since (he publication of Liebig's paper, potassium carbonyl 
has been studied by numerous investigators, amongst whom Sir 
llenjamin Brodie deserves particular mention , but it has been 
reserved lo Nielzki and Benkiser to determine finally In the year 
1S&5, by a senes of brilliant investigations, its exact constitu¬ 
tion, and its place in the edifice of chemistry They have proved 
that it has the formula K„C fl O fl , that the six carbons in this 
compound are linked together in the form of a benzole ring , 
that, in fact, the compound is hexhydroxylbenzote, m which alj 
the hydrogen is replaced by potassium By simple treatment 
with an acid it can be converted into the hexbydroxylbenzole, 
and from thu substance it is possible to produce, by a aeries of 
reactions well known to organic chemists, the whole wide range 
of Lhe benzole compounds. The body which Liebig obtained 
by Lhe direct action of carbonic oxide on potassium has thus 
enabled us to prepare synthetically in a very simple way from 
purely inorganic substances—to wit, from potash and carbon, or 
if we like even from potash and iron—the whole senes or those 
most important and interesting compounds called aromatic 
compounds, including all Lhe coal-tar colours, which have fur¬ 
nished us with an undreamt-of variety of innumerable hueff kfld 
shades of colour, as well as many new substances of great value 
to suffering humanity as medicines Surely a startling result, 
which alone would have fully justified Liebig's prediction of 1834 ] 
Speaking of coal tar colours, everybody will be reminded of 
the great loss the scientific world has recently sustained by the 
death of August Wilhelm Ilofmann, their first discoverer, 
Liebig's greatest pupil. Hofmann will ever be remembered in 
this Institution, where he so often delighted the audience by hn 
lucid lectures, and in whose welfare he look Lhe greatest in¬ 
terest, of which he gave ub a fresh proof only last year, in the 
charming letter he wrote on the occasion of hn election as an 
honorary member 

looking back upon the wonderful outcome of Liebig’s idea 
I have referred to, it seems surpnsing indeed that others should 
not have followed up his work by attempting to obtain other 
metallic carbonyls 

A very few experiments were made with other alkaline metals . 
sodium, otherwise resembling pJtassium so closely, has been 
shown not to combine with carbonic oxide , lithium and caesium 
are staled to behave similarly to poLasaium But metals of other 
group* received little or no altenuon The very important r 6 lt 
which carbonic oxide plays in the mannfaclure of iron did lead 
a number of ^nelallurgisls (among whom Sir Lowlhian Beil 
and Dr Alder Wright are the moBt prominent) to study its 
action upon metallic iron and other heavy metals, including 
nickel and cobalt at high temperatures 'i hey proved that these 
metals have the properly to split up carbonic oxide into carbon 
and carbonic acid at a low rc<l heat, a result of great importance, 
which threw a new light upon the chemistry of ihe blast furnace. 
None of these investigators, however, Lurned their attention to 
obtaining compounds of these metals with carbonic oxide, and, 
owing to the high temperature and the other conditions under 
which they worked, the existence of such compounds could not 
come under their observation In order to obtain these com¬ 
pounds, very special conditions must be observed, which are 
Hilly described in the papers I have published during the lut 
two yean in conjunction with Dr Langer and Dr Quincke 
The metals must be prepared with great care, so as to obtain 
them in an extremely fine state of division, and must be treated 
with carbonic oxide at a low temperaturt The best results are 
obtained when the oxalate or the metal is heated In a current of 
hydrogen at the lowest temperature at which Us reduction to the 
metallic state is possible I have in the lube before me metallic 
nickel prepared m thu way, and over which a slow ament of 
carbonic oxide is now polling , the carbonic oxide before enter¬ 
ing the tube burns, as you see, with a blue non luminous flame 
After passing over Lhe nickel it bums with a highly luminous 
flame, which is due to the separation of metallic nickel from the 
nickel carbonyl formed In the tube, which is heated to inaondet- 
cence in the flame (In passing the gas issuing from our tube 
through a glass tube heated to about 200°, we obtain a metallic 
mirror of pure nickel, because at LhU temperature the nick*] 
carbonyl u again completely resolved into Us components, nickel 
and carbonic oxide If we pass Lhe gas through a freezing mix¬ 
ture, you will observe that a colourless liquid li condensed, of 
which 1 have a larger quantity standing in this tubtf This 
liquid formed is pure nickel carbonyl, and has the formula 
Ni(CO ) 4 

If cooled to - 25“ C,, it solidifies, forming needle-shaped 
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crystals The vapour of nickel carbonyl possesses a character¬ 
istic odour and is poisonous, but not more so than carbonic 
oxide gas Prof McKendnck has studied the physiological 
action of this liquid, and has found that, when injected sub¬ 
cutaneously in extremely small doses in rabbits, it produces an 
extraordinary reduction in temperature, In some cases as much 
as 12° 

The liquid can be completely distilled withoutdecomposilion, but 
from its solution in liquids of a higher boiling point it cannot be 
obtained by rectification Orr heating such a solution the com¬ 
pound is decomposed, nickel being separated in the liquid, while 
carbonic oxide gas escapes I will try to demonstrate this by 
an experiment 

We have here a solution of the substance in heavy petroleum 
oil, which you will, in a few minutes, see turns completely 
black on heating by the separation of nickel, while a gas 
escapes which 11 carbonic oxide 

In a similar way, when the nickel carbonyl is attacked by 
oxidizing agents, such as nitric acid, chlorine, or bromine, it is 
readily DroKen up, nickel salts being formed, and carbonic 
oxide being liberated Sulphur acts in a similar way Metals, 
even potassium, alkalies, and acids, which have no oxidizing 
power, will not act upon the liquid at all, nor do thr salts of 
other metals react upon it The substance behaves therefore, 
chemically, in an entirely different manner from potassium car¬ 
bonyl, and does not lead, as the other does, by easy methods to 
complicated organic compounds It does not show any one of 
the reactions which are so characteristic for organic bodies con¬ 
taining carbonyl, such as the ketones and quinones , and we 
have not been nble, in spile of very numerous experiments, 
either to substitute the carbonic oxide in this compound by other 
bivalent groups, or to introduce the Larbonic oxide by means of 
this compound into organic substances 

By exposing the liquid to atmospheric air, a precipitate 
of carbonate of nickel is slowly formed of varying composi¬ 
tion, which is yellowish-whiLe if jierfcclly dry air is used, and 
vanes from a light green to a brownish colour if more or 
less moisture is present We have found all Lhese precipitates 
to dissolve easily and completely in dilute acid, with evolution 
of carbonic acid, leaving ordinary nickel sabs behind, and can 
therefore not agree with the view propounded by Prof Berthelot, 
in a communication to the French Academy of Sciences, that 
these precipiUtes contain a compound of nickel with carbon and 
oxygen, comparable to the so called oxideh of GTgano metallic 
compounds In the same paper Prof Berthelot has described a 
beauliful reaction of nickel carbonyl with nunc oxide, which 
we will now show you You will notice the intense blue 
coloration which the liquid solution of nickel carlxmyl in 
alcohol assumes by passing the nitric oxide through it Prof 
Berthelot has reserved to himself ihe study of this interesting 
botty, but has so far not published anything further about it 
The chemical properties of the compound I have just de¬ 
scribed to you are without pnrallel , we do not know a single 
substance of similar properties It became, therefore, oftpecial 
interest to study the physical properties of the compound 

Prof Qulocte, of Heidelberg, has kindly determined its 
magnetic properties, and found that it possesses in a high 
degree the property discovered by Faraday, and called by him 
diamagnetism, which is the more remarkable, as all the other 
nickel compounds are paramagnetic He also found that it is 
an almost perfect non-conductor of electricity, in this respect 
differing from all other nickel compounds 

The absorption spectrum, and also the flame spectrum, of our 
compound are at present under investigation dv those inde¬ 
fatigable spcctroscopists, Profs Dewar and Livefng, by whose 
kindness I am cnahled to bring before you, in advance of a 

E aper they arc sending to the Royal Society, some of the 
lleresting results they have obtained We have here a photo¬ 
graph of (he absorption spectrum, obtained by means of a hollow 
prism through quartz plates filled with nickel carbonyl, through 
which Ihe spark spectrum of iron is passed, which is photo¬ 
graphed on the same plate You see that the whole of the ultra¬ 
violet rays of the iron spectrum have disappeared, being com¬ 
pletely absorbed by the nickel carbonyl, which Is thus quite 
opaque for all the rayi beyond the wave length 3820 The 
spectrum of the highly luminous flame of nickel carbonyl, 
which I have shown yon before, is quite continuous, but if tne 
nickel carbonyl is diluted with hydrogen, and the mixture burnt 
by means of oxygen, the gases burn with a bright yellowish- 
green flame without visible smoke , and the spectrum of this 
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flame shot* 5 In its visible part, on a background of a continuous, 
spectrum, a large number of bonds, brightest in Lbe green, but 
extending on the red side beyond the red line of lithium, and 
on the violet side well into Lhe blue These bands cannot be 
seen on the photograph which I will now show you, Lhe visible 
part of the spectrum appearing continuous , but beyond tbe 
visible part the photograph shows a large number—over fifty— 
of well-defined lines in the ultra violet I will show you these 
lines in another photograph taken with greater dispersion, and 
on which has also been photographed the spark spccLrum of 
nickel You will see that all these lines correspond absolutely 
to lines appertaining to the spark spe^rum , in fact, the greater 
part of tnc lines in the spark spectrum are also shown in Lhi» 
flame spectrum We have here another and very striking 
example of the fact discovered on the same day by Profs Dewar 
and Liveing, and by Dr, Huggins, that the spectrum of 
luminous flames is not always continuous throughout its whole 
range, a facL which was at one lime much debated and dis¬ 
cussed 

One of the most remarkable discoveries made within the 
precincts of this Institution by that illustrious man whose 
centenary we celebrated last year was that of the connection 
between magnetism and light, which manifests itself when a 
beam of polarized light is sent through a substance while it i& 
subjected to a strong magnetic field, under whose influence the 
beam of light is rolaled through a. certain angle Dr W H, 
Perkin has prosecuted this discovery of Faraday’s by a long 
senes of most elaborate researches, and has established the fact 
that this power of magnetic rotation of various bodies has a 
definite relation to their chemical constitution, and enables us to 
gain a better insight into the structure of chemical compounds 
Dr. Perkin has been good enough to investigate the power of 
magnetic rotation of the nickel carbonyl, and has found it quite 
as unusual as its chemical properties, and to be, with the sole 
exception of phosphorus, grealer than that of any other sub¬ 
stance he has yet examined 

lhe power of different bodies of refracting and dispersing a 
ray of light has been shown by the beautiful and elaborate re¬ 
searches undertaken many years ngo by Dr Gladstone—who has 
given an account of them in this theatre in 1875, and who has 
since continued them with indefatigable zeal—to Lhrow a con¬ 
siderable light upon the constitution of chemical compounds 

I have investigated the refractive and dispersive powers of 
nickel carbonyl in Rome, in conjunction with Prof Nosim We 
found that the atomic refraction of nickel in the substance 1* 
nearly two and a half times as large as it is in any other nickel 
compound—a difference very much gTeater than had ever before 
been observed in the atomic refraction of any element To give 
you some idea how these figures are obtained, Mr Lennox will 
now throw on to the screen a beam of light through two super 
posed prisms, one filled with nickel carbonyl and the other with 
alcohol You will notice llmL the lines of the spectrum on the 
top are turned much further to the left, showing the nickel 
carbonyl to possess a much greater power of refraction than 
alcohol, and you will also nonce that it is much wider than the 
bottom spectrum, which shows the greater dispersive power of 
the nickel carbonyl 

It is now generally supposed that, if one element shows different 
atomic refractive powers indifferent compounds, it enters with a 
larger number of valencies into Lhe compound which shows a 
higher refracLive power In accordance wuh this view, lhe 
very much greater refractive power oT ihe nickel in the carbonyl 
would find an explanation in assuming that - this element, which 
in all its other known combinations is distinctly bivalent, exer 
asea in Lhe carbonyl the limit of its valency, viz. 8, assigned 
to it by Mendeleeff, who placed it in the eighth group In his 
Table of Elements This would mean that the one atom of 
nickel contained in the nickel carbonyl is combined directly with 
each of the four bivalent atoms of carbonyl, each of which would 
saturate two of the eight valencies of nickel, as is shown by thli 
formula— 

O 

C 

s O C = = c o 

II 
c 

o 



July 7, 1892] 


NA TURE 


n ■» ^ 

" JJ 


This view seems plausible, and in accordance with the chemical 
properties of the substance, and I should have no hesitation m 
accepting it if we had not, in the further pursuit of our work on 
metallic carbonyls, met with another substance—a liquid coui 
pound of iron with carbonic oxide—which in its properties bears 
■o much resemblance to the nickel compound tnat one cannot 
assign to it a different constitution, whilst Us composition makes 
the adoption of a similar structural formula next to impossible 
It contains, for one equivalent of iron, five equivalent of car 
bonyl To assign to it a similar constitution, one would, there¬ 
fore, have to assume that iron did exercise ten valencies, or two 
more than any other known element, a view which very few 
chemists would be prepared to countenance The atomic re 
fraction of iron in this compound, which Dr, Gladstone has had 
the kindness to determine is as unusual as that of the nickel in 
the nickel compound, and bears about the same ralin to the 
atomic refraction of iron in other compounds We have, then.- 
fore, to find another explanation for the extraordinarily high 
atomic refraction of these metals in their compounds with carbon 
monoxide, which may possibly modify our present view on this 
subject As to the structure of these compounds themselves, we 
are almost bound to assume that they contain the carbonyl atoms 
in the form of a chain 

The ferro-carbonyl is prepared in a similar manner to [he 
nickel compound The iron used h obtained by healing iron 
oxalate at the very lowest temperature poiMhle 1 his car 
bonyl forms, however, with such very great difficulty, that we 
overlooked its existence for a long lime, and great precautions 
have to he taken to obtain even a small quantity of it It forms 
an amber-coloured liquid, of which I have a small quantity before 
me It solidifies below - 21° C to a mass of needle shaped 
crystals On heating the vapour to iSo u C , it is completely de 
composed inLo iron and carbonic oxide The iron mirrors before 
me have been obtained in this way Its chemical composition 
11 Fe(CO)„ 

II is interesting that, within a short time after we had made 
known the existence of this hody, Sir Henry Roscoe found it in 
carbonic oxide ga* which had stood compressed in an iron 
cylinder for a considerable time, and expressed ihe opinion thxl 
the red deposit which sometimes forms in ordinary sLeiLile gas 
burners is due to the presence of this substance in ordinary 
illuminating gas Its presence in compressed gas used for lime 
lights has been noticed by Dr Thorne, whose attention was 
called to the faci that this gas sometimes will not give a proper 
light because the incandescent lime becomes covered with oxide 
of iron 

M. Gamier, in a paper communicated to the French Academy 
of Sciences, suppose^ even (hut this gas is sometimes formed m 
large quantities in blast-furnaces when they are working too 
cold, and refers to some in lances in which he found large 
deposits of oxjde of iron in the tubes leading away the ga* from 
these furnaces I find it difficult to believe Lhat the temperature 
of a blast-fumace could ever be sufficiently reduced as lo give 
rise to the formation of this compound On the other hand, 
it is highly probable that the formation of this compound of 
iron and carbonic oxide may play an important role in lhaL 
mysterious process by which we are still making, and have been 
making for ages, the finest qualities of steel, called the cemcnla 
Lion process 

The chemical behaviour oT the substance towards acids and 
oxidizing agents is exactly the same as that of the nickel com 
pound, but lo alkalies it behaves differently The liquid dissolves 
without evolution of gas After a while a greenish precipitate 
is formed, which contains chiefly hydrated ferrous oxide, and the 
Rotation becomes brown On exposure to ihe air, it lakes up 
oxygen , the colour changes to a dark red, whilst hydrated ferric 
oxide separate! out 

We have so Tar not been able to obtain from this solution any 
compound fit for analyan, and are still engaged upon unravelling 
the nature of the reaction that takes place, and of the compounds 
that are formed 

Although the solution resembles in appearance to some extent 
the solutions obtained by treating potassium carbonyl with water, 
it docs not give any of the characteristic reactions of the latter 

When speaking of potassium carbonyl, I jnentioned that, by 
its treatment with water, croconate of potassium was obtained, 
which has the formula K^C„O s We hive transformed this by 
doable decomposition into ferrous croconate (^eCoO,,), a salt 
forming dark cry*tali of metallic lustre resembling iodine, 
which 11 not volatile, and dissolves readily in water, the 
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solution giving all the well-known reactions of iron and uf 
crocomc acid Vou will note how entirely different the 
properties of thii substance arc from tho;>e of iron carbonyl, 
which I have described to you , yet, on reference to n* 
composition, you will find that it contains exactly the same 
number of atoms of iron, carbon, and oxygen as the latter 
This is a very interesting Lase of homerism, considering that 
both compounds contain only iron, carbon, and oxygen 

Ihe difference in the properties of these two bodies becomes 
explainable by comparing the s ru.iural formula of the two 
substances 

I would now call your atleniion to the great difference in the 
constitution of the potassium carbonyl ami that of the nickel 
and ferro carbonyl In ihe former the metal potassium is com¬ 
bined with the oxygen in the carhonyl , in the latter the metals 
nickel and iron are combined with the carbon of carhonyl In 
the fir^t case we have a benzole ring with it> three single and 
three double bonds , in the second a closed chain with only 
single bonds It is evident lhat the chemical properties of these 
substances must be widely different 

1 'lie ferro-penia carbon) 1 remains perfectly unchanged in the 
dark, but if it is exposed to sunlight it is transformed into a solid 
body ol’remarkably fine appearance, of gold colour and lustre, 
as shown by .the sample in llus tube 

J his solid body is not volatile, but on healing it in the absence 
of air, iron separates out and liquid ferro-carbonyl distils over 
If, however, it is healed carefully in a current of carbonic oxide 
it is reLonvericfl imo rhe ferro penta carbonyl, and completely 
volatilized We have so far found no solvent for this subsLance, 
so that we have no means as yet of obtaining it in a perfectly 
pure state Several determinations oT the iron in diffeient 
samples of the substance have led to fairly concnrdant figures, 
which agree with the fuimula Fej(LO) 7 , or di ferro-hepla- 
carhonyl 

The interesting properties of the substances described have 
naturally led us “ to try,” as Lord Kelvin once put it to me so 
prettily, " to give wings to other heavy metals " Wc have tried 
ail the well known and a very large number of the rarer metals , 
but with Lhc exception of nickel and iron we have so fir been 
enLirely unsuccessful Even cobalt, which is so very like nickel, 
has not yielded the smallest Lrace of a carbonyl Inis led me lo 
study ihe question wheLher, by means of the n* lion of carbonic 
oxide, the sep^ation on a large scale of nickel from cobalt could 
not be effected, which has so far been u mo-l complicated 
metallurgical operation , and subsequently I was led 10 investigate 
wheLher it w< 1 \ild not he possible lo Use cirbunic oxide lo extract 
nickel industrially direct from ns ores 

It had been established thar pure nickel prepared wuh very 
gieat precautions in a glass lube, could be partly volatilized by 
cirhonic oxide, and lhat from Lhe gas thus obtained ihe nickel 
could be separated again by beating lhe questions to be 
studied were, therefore, whether it would be possible to 
reduce (he ore 1 *, on an industrial <cale, under such conditions 
as to obtain the nickel in n sufficiently finely divided and 
active a slate that the carbonic oxide would volatilize it , 
whether such action Mould be sufficiency rapid 10 allow 
of its industrial application , wheLher it would be sufficiently 
complete to remove all the nickel from the ore , and 
whether none of the other constituents of the ore would 
pass with the nickel and render it unfit for use , and further, 
whether the nickel could he completely sepmnied out of the 
gas within practical limits , and whether the recovered car 
borne oxide could be made use of over and over again 

For solving these problems within Lhe limits of the resources 
of a laboratory, 1 have devised apparatus which consists 
of a cylinder divided into many compartments, through 
which lhe properly prepared ore L passed veiy slowly by 
means of stirrera attached to a shaft. On leaving the bottom 
of this cylinder, Lhe ore parses through a transporting 
screw, and from this lo rm elevator, which returns it to the 
top of the cylinder, so that 11 passes many times through 
the cylinder, unul all the nickel ia volatilized Into the 
bottom of Lhis cylinder we pass carbonic oxide, which leaves it 
at the ton charged wuh nickel carbonyl vapour, and passes 
through the conduits shown here Into tubes set in a furnace and 
heatea to 200° Here the nickel separates out from the nickel 
carbonyl The carbonic oxide 11 regenerated and taken back 
to the cylinder by means or a fan, so that the same gas is mode 
to carry fresh quantities ol nickel out of the ore in lhe cylinder, 
add to deposit It in these tubes ap infinite number of limes 
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Upon these principles Dr, Lancer has constructed a complete 
plant on a Liliputian scale, which nos been at work in my labora¬ 
tory for a considerable time, and a photograph of which we will 
now throw on to the screen You Bee here the volatilising 
cylinder divided into numerous compartments, through which 
the ore Is pawing, and subjected to the action of carbonic oxide 
At the bottom the ore is delivered mlo the transport¬ 
ing screw, passing through a furnace, and from this screw 
mio an elevator, which returns the ore to the top of 
the cylinder, so that the ore constantly passes at a slow 
rate through the cylinder again and agam, until the nickel 
it contain* has been taken out The carbonic oxide ga\ pre 
pared in any convenient manner, enters (he bottom of (he 
cylinder ana comes out again at the top It then passes 
through a filter to retain any dust it may carry away, and 
thence Into a senes of iron tubes built into a furnace, where 
they are heated to about 200° C In these Lubes the nickel car 
bonyl earned off by the carbonic oxide is completely decomposed, 
and the nickel deposited against the sides of the tubes is from 
time to time withdrawn and is thus obtained in the pieces of 
tubing and the plates which you see on the table 

The carbonic oxide regenerated in these lubes is parsed 
through another filler, thence through a lime purifier, tc ahsorb 
any carbonic acid which may have been formed through the 
acLlon or the finely-divided nickel upon the carbonic oxide, and 
ii then returned through a small fan into lhe bottom of the 
cylinder The whole of this plant is automatically kept in | 
motion by means of an electric motor, and the gearing which you 
see here, 

By means of this apparatus we have succeeded in extracting 
the nickel from a great variety of ores, in a time varying, ac¬ 
cording to the nature of the ore, between a few hours and several 
days. 

Before the end of this jear this process is going to be estab 
fished in Birmingham on a scale that will enable me to place its 
industrial capocily beyond a doubt, so that I feel justified in the 
expectation that in a few months nickel carbonyl, a substance 
quite unknown two years ago, and to day still a gieat rarity, 
which has not yet passed out of the chemical laboratory, will be 
produced in very large quantities, and will play an important 
r6le in metallurgy 

The process possesses, besides its great simplicity, the addi¬ 
tional advantage lhat it is possible to immediately obtain the 
nickel in any definite form If we deposit it in tflbes we obtain 
nickel tubes , if wo deposit it in a globe we obtain a globe of 
nickel f If we deposit it in any heated mould we obtain copies 
of these moulds in pure, firmly coherent, metallic nickel A 
deposit of nickel reproduces the most minute details of the sur¬ 
face of the moulds 10 fully the same extent as galvanic repro¬ 
duction!. All the very numerous objects now produced by 

f ;alvanic deposition, of which Mr Swan exhibited here such a 
arge and beautiful variety a fortnight ago, can thus be produced 
by this process with the same perfection in pure metallic nickel. 
It Is equally easy to nickel plate any surface which will with¬ 
stand the temperature of l8o°C. by heating it to that tempera¬ 
ture and exposing it to the vapour, or even to a solution of 
nickel carbonyl, a process which may jn many cases have 
advantages over electroplating l have on the table before me 
specimens of nickel ores we have thus treated, of nickel tubes 
and plates we have obtained from these ores, and a few speci¬ 
mens of articles of pure nickel and articles plated with nickel 
which have been prepared m my laboratory These will give 
you some idea of the prospects which the process I have de¬ 
scribed opens out to the metallurgist, upon whom, from day to 
day, greater demands are made to supply pure nickel in quanti¬ 
ties The most valuable properties of the alloy of nickel and 
iron called nickel steel, which promises to supply us with 
Impenetrable ironclads, have made an abundant and cbeap 
supply of this metal a question of national importance The 
inspection of the few specimens of articles of pure nickel and of 
nickel-plated articles will, I hope, >uffice to snow you the great 
facilities the process offers for producing very fine copies, and 
for making articles of such forms as cannot be produced by 
hydraulic pressure, the only method hitherto available for 
manufacturing articles of pure nickel 

The first practical on of the proceas has been made by Prof 
Ramsay, who, for the purposes of a chemical investigation, made 
this beautiful liule apparatus of pure nickel all in one piece, 
which he has kindly lent for exhibition to night 

l began my lecture by bringing under your not ce an Idea of 
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Liebig's which he published fifty eight yean ago I have shown 
you how he himself elaborated this idea, and now it developed, 
until within recent yean it has led to results of the highest 
scientific Importance and probably of great practical utility 
Had Liebig ail these results before his ** mind's eye " when 
he penned those prophetic words I have quoted? This is a 
question impossible to answer Who will attempt to measure 
the range of vision of our great men, who from their lofty pin 
nacle see with eagle eye far into the Land of Science, and reveal 
to us wonderful sights which we can only realize after toiling 
slowly along the road they have indicated ? Whether Liebig 
saw all theBe results or not, it is due tc^him and to men like him 
(hat science continues its marvellous advance, dispersing the 
darkness around us, and ever adding to the scope ana exactness 
of our knowledge, that mighty power for promoting the progress 
and enhancing the happiness ol humanity 


NORTH-WESTERN DISTRICT OF BRITISH 
GUIANA 

A T the meeting of the Royal Geographical Society on 
^ Monday evening, Mr Lverard 1m Tnum described the 
general characteristics of the new district in the north-west of 
British Guiana Id ihe settlement and administration of which he 
has been employed for the last nine years The colony of British 
Guiana he described as formed of a low swampy coast strip, 
often below the level of the sea, densely covered wnh mangroveB, 
and intersected by rivers bound together by interlacing channels 
Farther inland the mangroves pass into forests of tropical trees, 
which, as the land rises more steeply, are reduced to strips along 
the rivers, and finally merge into diy grassy uplands known a^ 
savannahs The north-western district of tne colony u officially 
defined as the territory bounded on the north by the Atlantic 
Ocean and the mouth of ihe River Orinoco , on the south by Ihe 
ridge of land between Lhe sources of the Amakuru, Banina, and 
Waim Rivers, and their tributaries, and the sources of the tnbu 
lanes of the Cuyuni River, on lhe east by a line extending from 
the Atlantic Ocean in a southerly direction to lhe said ndge of 
land , on the south and on the west, by the Amakuru River and 
the line known hj Schomburgh's line 

Mr 1m Thum's first task was to explore his terntory, and this 
he did mainly by boat along the nver* and their connecting 
channels, traversing country never before visited by white men 
The nature of ihis mode of travelling was very vividly described 
On ascending the Moruka, lhe country on each side of the nver 
wag seen to become gradually more and more open—the nver at 
last often winding through open savannahs, and broadening out 
here and there into pools so thickly set with water-lilie* that the 
boat was forced through with difficulty The waterway after 
some time leaves Lhe nver and pisses along a narrow itabbo, or 
artificial water path, v hich connects the Moruka wilh Lhe Waim 
River This connecting passage is about thirty miles long, and 
about ten miles is senil-artificial itabbo, made by the constant 
passage of the canoes of the Redmen through the swampy 
savannah, and very difficult to get through. Generally, it wad 
hardly wider than Lhe boat, and had many abrupt windings , 
the trees hung down so low over the water, that it was hard 
work either to force the boat under Lhe low-lying branches, or to 
cut these away, and so make a passage On either side of the 
channel the ground is so swampy as rarely to allow foothold of 
even a few inches in extent. The light hardly penetrates Lhrough 
the dense roof of leaves , and in the gloom under the roof only 
a few aroids, ferns, lilies, and orchids, and great masses of a 
palm previously undescribed could be described 

The itabbo passed, the boat turned suddenly into the Bara- 
bxra River itself, at first narrow, but soon widening and winding 
on its course through dense and unbroken bush, chiefly com¬ 
posed of the graceful, swaying mamcole palms (EuUrpe tduhs) 
Very ahundanr, perched high up and low down among this 
dense bush, were great quantities of an orchid wJlh stems eight 
and nine feet long, loaded with its countless bullerfly-liko yellow 
fioweis ( Oncidtum a/ttssimvm) After a few miles the Barabara 
River led into the fiiarn, a nver of much the same character, 
which, Lhough naturally larger than the Birabara, was still so 
small as hardly to deserve more than the local name of creek 
And, again, in a few miles Lhe Biara earned the boat into the 
Baramanm River, which is about 100 or 150 yards wide, and 
very deep, 1 his ii, in fact, not a river at all, but a very elongated 
lake or lagooD, of perhaps twenty miles In length, Lhe lower end 
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for there are on it considerable deposits of pottery ornamenUd 
with incised patterns, nnd even very abundantly with grotesque 
figures of men and animals in very high relief. To estimate lhe 
significance of this latter fact, it must tie remembered that none 
of the known early inhabitants of Guiana have advanced in the 
important primitive art of poLtery beyond the Mage of making 
vessels of two or three definite and very simple shapes, which 
are almost invariably entirely without ornament, or are at best, 
in avery few cases, ornamented with a simple pattern painLed 
on the fiat surface 

The Warrau Rcdmen inhabiting a neighbouring region have 
recourse to a picturesque game in order Lo decide disputes amic¬ 
ably For this purpose, on an appointed day both parlies come 
together on some open spnee, such .is this sand bank, each man 
or boy piovided with a large shield made of the leaf stalks of 
the acta palm [Afauri/za Jltxuosa) After much shouting and 
dancing in two opposed lines, the shields of the one party are 
pushed against those of the other, and hy this means the mem 
bera of each party endeavoured by sheer strength to overthro 
or at least to force back from their position, the members of the 
other party , and the right in the matter in dispute is considered 
to lie with whichever party proves itself the stronger in this 
coniest The game is peculiar to the swamp Warram, who 
live in the swamps of the mmlhs of the Orinoco, and live here 
chiefly on the aeta palm, not cultivating any food -Muff, hut 
eating the fruit of this palm and the pith of Us stem, not malt 
mg any fermented drink, as other Redmen do, but drinking 
only water and the sap oflhn same palm, building their houses, 
not as Humboldt thought, actually 1 n these palms, but yet cn 
tirely, floor, posts, and roof, of lhe various parts of this palm 
The physical features of the north-western district are like, yet 
in some respects different from, those of the rest or the colony 
The watershed from which the main rivers, the Waini, Barairm 
Banma, and the Amakuru, run down lo the sea, in here nearer 
10 the coast-line than it is further south Two more important 
consequencea arise from this The bare dry savannah of lhe 
interior of other parts of the colony is here unrepresented, the 
whole district being practically wiLhtn the forest belt And 
the nvers are both shorter and deeper, though their mouths are 
very wide Moreover, these rivers are curiously connected boLh 
by a remarkably elaborate network, probably hardly paralleled 
in any other part of the world, of natural and seun natural 
water channels—such as those described—and by an almost 
equally elaborate network of Rcdracn's paths through the 
forest. 

The inhabitants of this district were, ten years ago, Redmen, 
and Redmen only Their distribution is interesting when taken 
in connection with the distribution of their kind throughout the 
colony The Redmen of Guiana consist of many small tribes, 
the best known of which are the Arawicks and the so called 
Caribi—true Canbs they are preferably called These two 
last named tribes owe the fact that they ire the best known lo 
the circumstance that they shared between them the West Indian 
Islands south of Jamaica at the time of their discovery hy 
Columbus , and they are the last remnants of those j»eople who 
were the victims of that brutal policy of extermination by cruelly 
followed by the Spanish conquerors of the New World i he 
norLh-western district is some 9500 squire miles in extent, and 
rises gradually from the sea lo the range of somewhat higher 
land, which u represented, wi h some exaggeration, on most 
existing maps as the Sierra luiataca range jof mountains, but 
which, within the limit* of British Guiana, never attains a 
general levei of more thaa 300 or 403 feet The lower or 
alluvial part of thu country consists of some of the richest soil 
in the world Parts which have since been takeri in and drained 
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now yield crops of tropical pioduce of simply amazing 
abundance As an illustration, a garden which hardly two and 
a half years ago was cleared and drained already has in it avenues 
of trees ( Casuanna ) of over 40 fecL high, which were then 
planted On the other hand, the higher part of the new district 
is being fast overrun by very successful gold-diggers 

For geographical reasons the most convenient centre from 
which to administer the district wis at the point at which the 
Morawhanna leaves the Banma This is near the centre of the 
waterway which traverses the northern narL of Lhe colony from 
the sugar fields ahout the mouth oT the Rssequibo to its northern 
limits on the Orinoco, by which, in the absence of roads, all 
traffic from the Orinoco to the older established parts of the 
colony must necessarily pass Here, therefore, the central station, 
with Lhe Government Agency, the police barracks, the hospital, 
and the other buildings, puhhc and private, which go to make 
up the chief township, have been placed, and are fast being 
added to A large station, with the oiher necessAry accom¬ 
modation, was aUo placed at the northern end of the waterway, 
on the mouth of the Amakuru , and other stations have been 
placed at intervals along the whole line 


SCIENTIFIC SERIALS 

The Imentan Miteai oloifiuil Journal for May contains a 
paper rrad 1 iy Prof W M Davis, before the New England 
MUeoro logical bociery, entitled " Meteorology in the 
Schools 11 It points out Lhe hesL plan lo be adopted by a 
teacher to give hiN pupils a sound knowledge of the subject, 
and it will be found full of interest for many who may have 
made considerable progress in the study of meteorology lhe 
complete solution of weather changes is far beyond the meteoro¬ 
logy of the da), but the paper will teach the student lo 
recognize the gTeat difficulties aitendant upon Rucce^sful 
weather predictions, and to discriminate between these and 
the predictions nf those who preiend to outline the course of 
meteorological events for months ahead —1 hunderMomis in 
New England during the year i886, by K Dc C Ward The 
observation of thunderstorms was taken as a special subject of 
investigation by the New England Meteorological Society in 
the years 1885-87, and this paper is a preliminary report on 
the investigation, to be eventually published by the Harvard 
College 1 he* storms were most fiequent between May and 
August, and between 5h and 7h pm The average Tale nf 
movement throughout the year was 35 milei an hour T he in¬ 
fluence of the tides on the direction of the storms is said 10 be 
brought out in several reporLs —lhe storm of March 1-4, 1892, 
by J Warren Smith This storm was so severe in the New 
England Stales, and [he snowfall and drift so heavy, as to 
cause in many places the cessation of nil outside business , 
trams were blocked, and much damage done to shipping from 
the violence of the wind 

The American Meteorological Journal for June contains the 
following original article!) —Hood-stage river prediction*, 
by Prof, I' Kuhsell The paper gives some account of the 
methods hy which the rule* for nver-stage predict ona are de¬ 
rived A river stage is the vertical height of the water surface 
above the plane of low water, observed with a gauge There 
are about 150 gauge stations maintained at various points in the 
United States 1 he predictions are mainly based upon observa 
tion of the stages ami rises at certain points of a stream, and 
upon a consideration of what has occurred in previous cases, 
from which data factors are calculated As a rule, rainfall obser¬ 
vations are of little use in such prediction s —I'he first scientific 
balloon voyage, translated by R De C Ward, from an article 
by Dr Hellmano (See Naiuri, vol ilv p 471 ^Snow¬ 
storms at Chicago, by A B, Crane. The writer has tabulated 
the records relating to Lhe subject from 1879-90, and has dis¬ 
cussed them with reference to the meteorological conditions 
prior to the storm The heaviest storms occurred in January, 
the average temperature being 21° 4. He found that before the 
storm* the temperature nearly always rUm, and that 11 rarely falls 
for twenty four houra previously —The eye of Lhe storm, by S M 
Ballou This name Is given to the calm area in the centre of 
a cyclone, where clear sky >■ generally visible The author 
quotes accounts by various observers, and a review oF lhe differ¬ 
ent explanations of the phenomenon —bholl we erect light¬ 
ning rods?, by A McAdle The question being whether it is 


opening into the Waini, while the upper end discharges part of 
its surplus water into the sea. Anything more maze like than the 
itabbo between (he Waini and Banina Rivera it is impossible to 
Imagine 

On the Aruka, a large tributary of the Banma, the curious 
Arawack game of the Macquan whip is played, the essential 
feature of which is a testing of endurance by means of alternately 
giving and receiving severe cuts with a somewhat severe whip 
This extraordinary performance, accompanied with much drink¬ 
ing and with mvanahle good humour, is carried on for some days 
in accordance with a fixed ritual, the blows, which are received 
by the players on the calves of their legs, being so severe as to 
draw much blood The mer, too, must at one time have been 
lhe site of a Redskin civilization far superior to, and very different 
from, any known previously of the early inhabitants of Guiana , 
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cheaper in insure buildings than to incur ihe expense of erecting 
lightning roda, the author quotes a number of authorities in 
support of the advisability of putting up rods, and gives rules to 
be observed in doing bo 

Bulletin of the Nz tv York Mathematical Society, vol 1 , 
Nos 8 and 9 (New York, 1892)—Ihe illustrious German 
mathematician, Leopold Kronecker, died recently at Berlin 
(December 29, 1891) No 8 (pp 173-84) opens with a most 
interesting article, by H B c Fine„ entitled “Kronecker and 
hia Arithmetical Theory of the Algebraic bquation " This ih 
biographical and analytical A short no e, by l’rof Cajori, 
follows, on the " Multiplication of Senes ” The concluding 
note is by Dr Macfarlane, “ On ExacL Analysis as the Basis of 
Language " This is a brief abstract of a paper read before 
the Society (Marchs, 1892) —No 9 gives an account of a recent 
paper in the Alnthemattsdie Annalen (vnl xxxvm ), by M Hil¬ 
bert, under the head “ lopology of Algebraic Curves ” The 
writer, L S Hulhurt, recasts the theory, with the view of 
making the theory more intelligible, anti corrects some slight 
inaccuracies Dr Mernman abstracts a paper (read belore the 
Society) on n Final Formulas lor the Algebraic Solution of 
Quartic Equations " T his number doses with a full account of 
Poincare's “ Micinique Celeste, ' by L VV UroWn The 
usual short notes and list of new publications are* given at tht 
end of each, number 

Memou s of the Mathematical Section of the Odessa Unit ersity , 
vol xui —On the theory ul linear difleienlial equations, by M 
Rudzky —The mechanics of a system subject to similar changes, 
byD Sulrger, pait hi 1 he paper is follow ed by a description of | 
an apparatus, ihe “lumioyogi iph,” ihree spots of which always 
lake such positions as to mike similar mangles -Experimental 
researches icto Lhe compressibility of glrcss and mercury, by G 
De-Metz lhe absolute compressibility of mercury lms been ] 
determined on the Lwu methods of Kegnault and Jamin, as also I 
on a third mtlliud which result', from the equations of Lame in 
hu 1 * Let, i ms sur 1 I las licit l, " and Lhe seventh memoir of 
Regnault I heresulls arrived aim these very elaborate researches 
are very near to those arrived at by Amagat —Volume xn of 
the same pci 10cl1c.1l consists of a work by J 1 juilchenko, on 
the foundations of the theory of analytical functions The aim 
of the author H to contribute towards the elaboration of a general 
theory of fund ions which would include \\ eierstrass’s theory as I 
well 1 he hr-.t part, now published, contains* the historical I 
review of ihe development of the theory j 

Bulletin de la S octltj du r A atuiahstes <h Moscou , 1891, 
Nos 2 ami j — Ihe Spccton clays and their equivalents, by A I 
Favloff anil (■ W Lamplugh —Contributions to the study of 
molecular forces in chemically simple bodies, on the ground 
of theimodynamics, by J Weinberg —Studies on the develop¬ 
ment of Amplupodt 8, part v, by Madame Catherine Wagner 
(in French, wuh two plates) lhe development of the embryo 
of the Mehta palmata is apparently quite similar to that 
of Gatnmatns and Caprella in its earlier stages, but the 
microscopic observation of cuttings through the embryo dis¬ 
closes several interesting peculiarities, which are described and 
illustrated —What is the llippanon?, by Mane Favloff (in 
French) being an answer to critical remarks, by M Trouessart, 
m *lttnuaii t (jiblo^u/uc Uni-end , tome vi , relative to Marie 
PavlofTa work on the evolution of Ungulates —On a new 
apparatus for determining the moment oT inertia of a body, by 
N, Joukovsky (in french)—On Bteromonas ala/a, Cohn, by 
M Golenkin (in German) —Ihe present state of our knowledge 
of the contents of lhe cell* of the Phycochroraacese, by Valerian 
Deinega (in Geiman) The author has come to no definite 
results as to the nucleus in ihe Phycochromacere, especially in the 
thread like species , new colouring methods ought to be 
discovered 
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Royal Society, June 2 — “ Supplementary Report on 
Explorations of ErecL Irces coniainmg Animal Remains in the 
Coal-formation of Nova Sscoiia ,J By Sir J William Dawson. 
F R S 

To the memoir which I had the honour to pieaent to the 
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Royal Society on ihn subject in 1882 1 I appended a note from 
Dr Scudder, of Cambridge, US, so well known for his 
researches in fossil Insects and Arachnidans, in which he gave a 
preliminary account of the remains of Arthropodi in my collec¬ 
tions which 1 had submitted to him He has only in the pre 
stnL ) car completed his examination of ihesc remains, moat of 
winch arc very fragmentary, end much damaged by unequal 
pressure I he result has been embodied In a Report on 
Canadian Fossil Injects, now in course of publication by the 
GeologJLal Survey of Canada. 

In this KciMiri he will desenhe from the contents of the Sigil 
larmn slumps extracted by me, with the aid of Lhe grant of this 
Society, three new species of Mynapola, making, with the five 
previously known from lhei-e remarkable repositories, eight in 
all, belonging to two families, Archiulid® and Euphobendce, 
and to three genera, Arehiulus , Xylobius , and Amynilyspts 
The three new species are Atchtulus euphohertaides, Sc , A 
Lyclli, Sc , and Amyntlyrpes (sp ) The remains of Scorpions 
lie refers to three species, Mazonia acadtca , Sc , Mazoma (sp ), 
and a third represemed only by Mnall fragment® l'he charsc 
ters of Ihe species referred to Mazowa he considers as tending 
to establish lhe generic distinctness of Mazonia Irom hostorpius 
Dr Scudder also nonces the fragment of an insect’s head con 
taming part of 1 facetted eye, mentioned in my memoir, and 
considers it probably a portion of a Cockroach 

Much credit 1* due to Dr Scudder for the care and skill with 
which he ha-s worked up Lhe mosLly small and obscure fragments 
which 1 was able to submit to him, and which are probably 
little moie thon dStis o 1 the food of the Amphibians living 
for a time in these hollow slumps, and devouring such smaller 
animals as were so unfortunate ns to he imprisoned with them 
In this connection the suggestion of Dr Scudder is worthy of 
attention, chit the scily irmour of ihe smaller Microrsaunans 
may have been inlended to defend them against the active and 
venomous Scorpions which were iheir contemporaries, and some 
of which were sufficiently large Lo be formidable antagonists to 
the smaller land Vertebrates ol the period. 

lhe report of Dr Scudder will complete the account ol the 
| land animals of the erect SigiUanae uf the South Joggins, unless 
by new fails of the cliff fresh trees should be exposed From 
1851, when the first remains were obtained from these singular 
repositories by the late Sir Charles Lycll and the writer, up lo 
the present lime, they have afforded the remains of twelve 
species of Amphibians, three land Snails, eight Millipedes, 
threu Scorpions, and an Insect 

I he lype specimens of these nnimaG have been placed in the 
Peter Rctlpalh Museum of McGill University, and such dupli¬ 
cates as are available will be sent to the British Museum and 
llmt of the Geological Survey of Canada 

June 16 — 11 On lhe Estimation of Uric Acid in Urine.' 1 By 
F Gowland Hopkins 

The process described depends upon the complete insolubility 
of ammonium urate in saturated solutions of ammonium chloride 

1 he pure chloride is powdered, and added Lo the sample to 
complete saturation After two hours' standing, the whole of 
the uric acid separates as biurate of ammonium The urate is 
then decomposed with hydrochloric acid, and the liberated one 
acid determined by any approved method In contrast to the 
well-known Fokker-Salkowski procci>s the separation is rapid 
and complete 

The author has experimented with permanganate solutions 
for the titration of the separated uric acid, and finds that 
accurate results may be obtained by their employment 
For this purpose the uric acid is dissolved m 100 cc of water, 
with a minimum of Nn a CO„, 20 cc. of strong HjS 0 4 being then 
added, and the solution immediately titrated witn one-twenlielh 
normal permanganate of potassium The addition of 20 per 
cent H a S 0 4 lo lhe previously cooled solution of Eodtum urate 
yields just such a teinperaiure (about 6o°C ) bb is requisite for a 
determinate reaction 1 cc of the permanganate solution Is equal 
lo o 00375 E nT1 uric acid 

Physical Society, June 24.—Prof A W. Riicker, FRS, 
in the chair —The following communications were made —On 
breath figure*, by Mr W B Croft, After mentioning the 
observations of early experimenters on the subject, the author 
described a meLhod whicn he found to (pve the best result* A 
coin is placed on a glass plate/or insulation , another glass plate, 
which is lo receive the Impression, 11 well polished and laid on 

1 Phil Trans., iBBs, p. 6ai 


July 7, 1892] 


NA TURE 


- J / 


the com, whilst a second com is placed above the first. The 
coins are put in connection with the pole* of an electrical 
machine, giving one inch Bparks for two minutes When the 
coins are removed and the gla-w breathed on, clear frosted pic¬ 
tures of the coins are seen on the glass The microscope shows 
that moisture is deposited on the whole surface, the size of the 
minute water granulation increasing as the part of the picture is 
darker in shade 1 ho thickness of the glass seemed to make no 
difference lo the lesult, and several plates and coins might he 
piled up alternately If carefully protected, time appears Lo have 
little effecL on the figures, but ihey can be removed hy rubbing 
whilst the glass is moist , Failures and Lhnr causes were dis 
cussed, and the more complex phenomena produced hy strong 
discharges described. It was also pointed out that breath figures 
could be produced by laying a coin on a freshly split surface of 
mica, and that a coin laid on glass for some time leaves its 
traces Perfect reproductions of printed matter have been 
obtained by placing a paper printed on one side only between 
two sheets of glass for ten hours Some substances, such as silk 
in contact with glass, give white figures , whilst wool, cotton, 
Ac , give black ones Various analogous effects are noticed in 
the paper, and the several views put forward in explanation of 
the phenomena examined —A communication on the same sub 
ject, from the Rev F J Smith, was read by Prof Perry 
He had investigated some of the effects, and succeeded in 
photographing the impressions, prints from which were shown 
lie had also examined the influence of various gases on the 
results, and found that oxygen gave the best figures In a 
vacuum no figures could be obtained The effect of temperature 
had also been tested Prof S P, Thompson s'lid details of 
early researches were given in Poggcndjrff's AnnaUu for 1842 
It was there pointed out that better results were obtained by 
putting a spark gap between the coin and the machine Since 
the effects did not depend on the way in which Lhe sparks 
passed, he thought it was probable that electrical oscillations 
were involved He himself had worked at the subject in 1881, 
and recently repeated some of the experiments Figures could 
be produced on almost any polished surface , he gjt Lhe best 
results by using a small induction coil giving 3 mm spirk, for 
about five seconds In 1S81 he accidentally noticed that photo¬ 
graphs could be got on ebonite Hot coins put on uncleaned 
gles* gave good breath figures. A member said that instead of 
breathing on the plates, he and Mr Garrett had Hifted finely 
powdered red lead on them, to get the figures They had also 
fixed the figures by etching with hydrofluoric acid Mr Croft 
exhibited some figures he obtained two years ago, which were 
still quite distinct —On the measurement of the internal resist¬ 
ance of cells, by Mr E. Wythe Smith After referring to lbe 
methods hitherto used, the author described a modification of 
Mance’s test which he had recently devised One pule of tlie 
battery to be tested is connected to the similar poles of two 
other batteries , each battery has a separate circuit, through 
which currents are allowed to puss Selecting a point A at the 
opposite pole of the battery to be tested, points B and C in the 
circuits of the auxiliary batteries are found, whose potentials are 
equal to that of A The resistances between each pair of points 
AB, AC, BC, are then measured hy a Wheatstone’s bridge 
Calling these resistances R 1( R,, and R a respectively, it is shown 
that the internal resistance required 19 givon by the formula 

6 = x + + ^_ + Ac., where x = — 1 ^ ——, and r is the 

r r 1 2 

external resistance of the circuit containing the battery tested 
For an accumulator discharging, b — x to witnln about 2 per cent 
Prof Perry inquired how for the results obtained agreed with 
those got by the older methods, and whether they depended on 
the time the keys were kept down In the old methods it was 
assumed that an instantaneous rise in P D occurred on break¬ 
ing the circuit Thu might or might not be true He wai 
inclined to regard the P D and current u functions, both 
of resistance and time The behaviour of cells seemed to in¬ 
dicate the existence of something like capacity, or rather, 
capacities and resistances In series. Prof Ayrton said the 
per was of great interest, for it made possible what could not 
done before, vu to find Lhe resistance of-a cell without 
appreciably altering the current through it. Altnoufh the new 
method required more cells, this was not prohibitive, for the 
result sought was of considerable scientific Importance. The 
Urns method was applicable for finding the resistance of 
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dynamo-armatures when working, a quantity which bad hitherto 
been unattainable by direct measurement Mr Lane P'ox said 
the perplexing changes m Lhe P D of secondary cells were to 
be accounted for hy changes in the electrolyte, which occurred 
in the pores of lhe plate* He could delect no flaw in the 
reasoning given in the paper Dr bumpner remarked that the 
method was a valuable one, for it depended on bridge tests 
which could be made with considerable accuracy On the other 
hand, it was a false zero method, and therefore liable to errors 
arising from changes of this zero Prof Ayrton pointed out 
that these errors could he eliminated hy reversing the bridge 
battery Mr Rimingluii suit a though the testing currents 
were small they might affect the h, M Y , and thus introduce an 
error 10 b This might be tested by using alternate currents and 
a telephone In reply to Prof Perry, Mr Smith said the re¬ 
sults agreed with those obtained by the older methods to within 
the limits of accuracy obtainable by the latter methods , this 
might amount to something like 15 per cent —On the relation 
of lhe dimensions oT physical quantities to direction* in space, 
by Mr W William? In February 1889, Prof Rucker recalled 
attention lo the fact that, in the ordinary dimensional formula 
for electrical quantities, the dimensions of n (permeability) and 
L (specific? inducLive capacity) are suppressed In Lhe discussion 
on mat paper Prof S P Thompson pointed out that lengths 
should be considered as having direction as well as magnitude, 
for, if so regarded, difficulties arising from different units, such 
as couple and work, having the same dimensions, would be 
avoided Developing this idea, the author takes three mutually 
perpendicular line*, along which lengths are measured Calling 
unit lengths along these lines X, Y, and / respectively, the 
various dynamical units, such as velocity, acceleration, force, 
work, &c , are expressed in terms of M, T, X, Y, and Z The 
formula: then ilenoLe the directional as well as the numerical 
relations between the units, and the dimensional formulae are 
therefore regarded as the symbolical expressions of the physical 
nature of th** quantities, so far as they depend on lengths, mass, 
and time In this system areas and volumes are represented by 
products of different vector lengths instead of by powers of a 
single length, and angles and angular displacements by quotient* 
of rectangular veciors, instead of bring pure numbers For 
physical purposes pure numbers may he defined os ratios of 
concretes of the same kind similarly directed (if directed at all) 

A plane angle hqj dimensions X _1 Y, X being in the direction 
of the radius, and Y that of the arc, whilst solid angles have 
dimensions YZX -J , and radii of curvature Y a X“ l It is also 
shown that t is a concrete quantity of the dimensions either of 
plane or of solid angle This is of considerable importance in 
connection with the radial and circuital fluxes in the electro¬ 
magnetic field In deducing the dimensional formula for 
electrical and magnetic units, the rational and simplified rela¬ 
tions given by Mr Oliver Heaviside in the Electrician of 
October 16 and 30, 1891, are used Instanianeoui axes are 
taken at any point of an isotropic medium (the ether) 
such that X coincides with the elec'ncal displacements, Y 
with that of Lhe magnetic displacement, and Z with the 
intersection of the two equipoteatial surfaces at that point 
Starting with the relation /iH = energy per unit volume, the 
formula: for the various quantities in terms of p are obtained. 
These simplify clown to those of the ordinary electro-magnetic 
system by putting = I and suppressing the distinction between 
X, Y, and Z Similarly, commencing with k¥? = energy per 
unit volume, formulae in term9 of k ore obtained, which, when 
simplified as above, give those of the ordinary electrostatic 
system Examples of the consistent way in which the results 
work out are given in the paper, and the whole subject is dis¬ 
cussed in detail, both by Cartesian and vectorial methods The 
formula in terms of p and k are used Lo trace out and examine 
the various analogies between electro magnetism and dynamics, 
thereby obtaining a connected dynamical theory of electro¬ 
magnetism Inquiry is then made as to what dimensions of p 
ana k in terms of M, T, X, Y, Z, render the interpretation of 
electrical and magnetic units simple, natural, and intelligible as 
a whole The conditions imposed (for reasons stated in the paper) 
are, first, that the dimensions of /1 and k satisfy lhe relation 
= Z^T -8 , second, that the powers of the fundament*] units 
in the dimensional formulae ahall not be higher or lower than 
those found Id the formnlm of the ordinary dynamical quantities , 
and, third, that quantities which are scalar or directed must also 
be scalar or directed when their dimensions are expressed ahso- 
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lately Subject to these conditions, It is shown that the possible 
dimensional value* of (x and k are eight in number Of these 
only two lead to intelligible results These are— 

(1) p = M(XVZ)' 1 and k = M“* XVZ" 1 ^ 

and 

(2) p = M^XYZ^T 3 and k = M(XYZ)- 1 

According to (]), fi u the density of the medium, electrical energy 
is potential, and magnetic Energy kinetic By (2), k is tne 
density of the medium, electrical energy is kinetic, and magnetic 
energy potential Full interpretations of the dimensional formula 
of all the electro-magnetic 411 an lilies, as ohtained in accordance 
with the above conditions, are given in the paper Prof S P 
Thompson ■mid the paper was a very important one, and thought 
the idea of finding dimensions for p and L which would rationalize 
Lhe ordinary dimensional formulae a great step Tbe use of 
vectors was a valuable feature, whilst the employment of X, Y, 
and Z instead of L removed many difficulties connected with 
dimensional formulae Other difficulties might he cleared up by 
paying attention to the signs of the vector products and quotients, 
and to the order in which the symbols were written Another 
important matter was the use of Mr Heaviside's ” rational 
units/ a system which merited serious attention In conclusion, 
Prof Thompson expressed a hope that, 111 accordance with the 
resolution of the Electrical Congress at Frankfort, both perme- 
abiluy and specific inductive capacity should be designated by 
Greek symbols lVof O Ilennci expressed his admiration of 
the way in which the subject had been treated in the paper He 
had long held (hat clear ideas of physical quantities were best 
got by vectorial methods He also congratulated the author on 
hu treatment of plane and solid angles as concrete quantities 
In a communication addressed to the Secretaries, Prof O J 
Lodge remarked that physicists in England were more or less 
familiar with the advantage! of re(ainmg p and k m dimensional 
expressions before Prof Rucker’s paper of F’ebruary 1889 
brought the matter closely home to students The system of 
mechanical dimensions suggested for electrical quantities in an 
Appendix to n Modern Views of Electricity” was not put forth 
oj the only one possible, but as one having certain probabilities 
of truth in its favour Prof Rilcker said that, although Mr 
Williams and himself had talked over certain minor points in 
the paper, the main ideas brought forward were quite original, 
having been fully developed by Mr Williams before he men¬ 
tioned the subject to him (Prof Rlicker) —A paper on molecular 
forces, by Mr W Sutherland, communicated by Prof Carey 
Foster, was taken as read The Chairman announced that both 
this piper and that of Mr Williams would be printed in lhe 
Philosophical Magastnc during the long vacation, so that they 
could be fully discussed early next session 

Llnnean Society, June 16 —Prof Stewart, President, in 
the chair —Mr F Enock eihibited some specimens of the 
Mustard Beetle, and gave an account of its recent depredations 
aa observed by himself So numerous was it that in walking 
down a single row of mustard, a distance of sixty-five yards, he 
had captured with a buLterfly net upwards of 15,000, as he sub¬ 
sequently ascertained by counting a portion and weighing the 
remainder. The crop of mustard thus affected he regarded as 
destroyed —Mr R I Pocock exhibited and made some re¬ 
marks upon a species of Fenpatui (P juhjormis) from St 
Vincent, of which five specimens had been collected by Mr H 
H Smith for the Committee investigating the fauna and flora 
of the Lesser Antilles. The species was originally described so 
long ago as 1826, by the Rev L Guilding (Zoological Journal , 
vol it ), but from that time until the present no additional 
specimens had been procured there As Gutlding’i types had 
been lost, and his descriptions are wanting in detail, this re¬ 
discovery was of considerable interest —Mr George Murray 
exhibited and described the type of a new order ot Algre, to 
which the name Splachmdxum rugostim was given —A paper 
was read by Prof. J R, Henderson, entitled 11 Contributions to 
Indian C^rcloology, 1 ’ and embodied an account of several little- 
known Crustaceans, and descriptions of some new species.— 
Mr. H B Guppy read a paper on 11 The Thames as an Agent in 
Plant Dispersal, in which several interesting facts were brought 
out, the observations being illustrated by specimens collected by 
the author, and a useful record givfn of the effects of exposure 
0 sea-water, and of freezing, upon Lhe germinating power of 
■eeds —Prof F* Oliver gave an abstract of observations mode 
by Miss M F Ewart, on some abnormal developments of tbe 
flowers of Cyprtp€dium % Illustrated by effective diagrams in 
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coloured chalk —Mr R I Pocock contributed some "Supple¬ 
mentary Notea on the Fauna of the Mergui Archipelago, the 
result of his examination of some fresh material which had 
lately come to hand —The evening was brought to a close by an 
exhibition by Mr Carruthers, with the aid of the oxy hydrogen 
lantern, of some beautiful slides of sections of fossil plants A 
second senes, zoological, exhibited by the President, Included 
several minute organisms of extreme interest —This meeting 
brought the session of 1891-92 to a close 

Anthropological Institute, June 21 —Edward B Tylor, 

F R S, President, in the chair —Dr R Wallaschek read a paper 
entitled "An Ethnological Inquiry into the Basis of our Musical 
System ” In the course of the paper he pointed out that harmony 
is not a modern European invention, but known to many savage 
tribes, and even to tbe Hottentots and Bushmeo A regular 
bass accompaniment (to distinguish it from songs in harmonious 
intervals) is far more seldom to be met with, as the extreme 
simplicity of primitive songs does not admit of much variety in 
accompaniment On the other hand, some savage tribes (Hotten¬ 
tots, Malays, Negroes) show an astonishingly great talent in 
accompanying European tunes by ear Both keyi, the major as 
well as the minor, occur in the songs of primitive races. Minor 
chorda also occur occasionally There is no internal connection 
between a peculiar key and a peculiar mood or disposition of 
mind The diatonic scale does not seem to be a more recent 
invention than the pentatonic The most ancient diatonic 
division is to be met with in instruments (pipes, flutes) of tbe 
Stone period Thia early occurrence seems to be due to lhe fact 
that the diatonic scale is the most natural for the player’s fingers, 
while it is at the same time the most effective The diatonic system 
is neither an * 1 artistic invention," nor a "scientific discovery,” 
nor u it " natural ” for the voice or the ear, nor based upon lhe 
law* and conditions of sounds, but it ib the most natural fur Lhe 
hand, and the most practical for playing instruments —Prof 
Basil HaJJ Chamberlain then read a paper on some minor 
Japanese religious practices After mentioning vanoui 1111s 
ceilaneous usages and superstitions, the author treated chiefly of 
Japanese pilgrims and their ways, illustrating his remarks by an 
exhibition of a large collection of charms, sacred pictures, pil- 
rims' dresses, &c brought together partly by himself, partly 
y Mr Lafcadio Hearn The collection included articles from 
the Shinto shrinesoflse and Izumo, from the 11 Thirty-ihree 
Holy Places ” of Central Japan, from the " Eighty eight Holy 
Places ” of the island of Shikoku, from the temple of Aiakusa 
in Tokyo, Ac The most curious was a ^acred fire-drill from the 
great Shinto shrine of Izumo This, together with a few of the 
other articles, has been presented by Prof Chamberlain to the 
Pitt Rivers Museum at Oxford Another feature of the paper 
was the translation given of a Buddhist legend explaining the 
origin of the pilgrimage to the "Thirty three Holy Places,” and 
of some of the hymns intoned by the pilgrims 

Geological Society, June 22 —W H Hudleston, F R S , 
President, in the chair —The following communications were 
read —Contribution to a knowledge of the Saurischia of 
Europe and Africa, by Prof H G Seeley, F R S. The 
Saun^chia. are defined as terrestial unguiculate Ormthomorpha, 
with pubic bones directed downward, Inward, and forward to 
meet in a ventral union The forms of the pelvic bones vary 
with the length of the limbs, the acetabulum becoming perforate, 
the ilium more extended, the pubu and ischium more slender, 
and the sacrum narrower as the limb-bones elongate The 
order is regarded as including the Cetiosauna, Megalotaunn, 
and AnsLosuchia or Compsognatha The Cetiooaurian pelvis 
hag been figured in the Quart Journ Gtol Soc , and a restora¬ 
tion u now given or thej>elvisin Megalosaurus, Strcpiosfondylus, 
and Compsognalhus The characters of the skull are evidenced 
by description of the hinder part of the skull in MegaJosaurus 
found at Kirklington, and preserved in the Oxford University 
Museum In form and proportions it closely resembles Cerato 
sauruif and the corresponding region of the head In Jurassic 
Omithosauria, The brain cavity and cranial nerves are de¬ 
scribed, and contrasted with those of Ceratosaurus The skull 
In CeLioiauna, .known from the American type DxpPodocus , 1* 
Identified in tne European genus Bilodvn } which is regarded as 
a primitive Cetioiaunan. Part 2 discusses the pelvis at Btlodon, 
restored from specimens In the British Museum, and regarded 
as Cetiosaunin. A restoration of the shoulder-girdle 11 mode, 
and found to resemble that In Ichthyosauri, Anomodonti, and 
Dlnoiauna. The vertebra in form and articulation of the nbs 
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ue Saurischian, the capitular and tubercular facets being vertical 
id the do rial region, and not horizontal bi In Crocodiles The 
humerus shows iome characters in common with thatof Storo- 
rachu aominans, m the eplcondylar groove In general character 
the limb-bonei are more crocodilian than the axial skeleton 
The lnleTc'avicle is described and regarded ai a family character 
ntic of the Belodontide. In the third part an account is given 
of StaranoUpis^ which Is regarded u showing a similar relation 
with the Megalosauria, to that of Bclodon with the Cetiosauna 
This mlerpietalion is based chiefly upon the identification of 
the pubic bone in Staganobfu* which has lhe proximal end 
notched as in Zanclodon and Strcptospondylus , and the inner 
ridge at the proximal end 11 developed into an internal plate 
A note follows on the pelvis of Aetosaurus , which is also referred 
to ihe Saunschia on evidence of its pelvic characters, Bpproxi 
mating to (he Cetiosaurjan sub order Part 4 treats of 
Zanclodon l which is regarded as closely allied to Massosfondylus, 
EuskeUsaurus t and Streptopondylus It is founded chiefly 
on specimens id lhe Royal Muieum at Stuttgart, and in the 
University Museum at Tubingen The latter are re¬ 
garded as possibly referable to Teraiosaurus , but are 
mentioned as Zanclodon Quenstedh The pelvis 13 de 
scribed and restored Zanclodon has the cervical ver 
tebnc relatively Jong, as compared with Afcga!osaurus x 
nnd small as compared with the dcrsal vertebia*, which 
have the same T eleoBauroid mode of uninn with the 
neural arch as is seen in Slrcptopondylus and Afassospondylus 
The sternum, of Pleininger, is the ri^ht and left pubic bones , 
but there is much the same difference in the proximal articular 
ends of those bones in the fossils at Stuttgart and Tubingen, 
as distinguishes corresponding parts of the pulns in Megalo 
saurvs and Strcptospondylus The ilium iv more like that of 
Palttosaufus and Dimodosaurus The limb bones and digits 
are most like those of Dimodosauius , hut the teeth resemble 
Paldosaurus , Euskclcsau)‘us l Afcgalosaurus, and Strepiospondy - 
lus Part 5 discusses 1 hccodontosaurus and FaLrosaurus upon 
evidence from the Dolomitic Conglomerate in the Bristol 
Museum An attempt is made to separate the reinainB into 
those referable to 7 hccodontosaurus and those belonging to 
Pafaosaurvs The latter is represented by dorsal ana caudal 
vertebr®, a scapular arch, humerus, ulna (?), metacarpals, 
ilium, femur, tibia, fibula, metatarsals, and phalanges These 
portions of the skeleton are described There 11 throughout a 
Strong resemblance to Zanclodon and other Tnaasic types A 
new type or ilium, and the humerus originally figured, are re¬ 
ferred to Thecodontosaurus Part 6 gives an account of the 
South African genus Massospondylus It is based partly upon 
the collection from Beaucherf, in the Museum of the Royal Cot 
leee of Surgeons, referred to M cannatui , and partly upon a 
collection from the Telle River, obtained by Mr Alfred Brown 
of Aliwil North, referred to M Brwmni The former is repre 
sented by cervical, dorsal, sacral, and caudal vertebra , ilium. 
Ischium, and pubij , femur, tibia , humerus, metatarsals, 
and phalanges. The latter is known from cervical, dorsal, 
and caudal vertebre, femur, metatarsals, and bones of 
the digits. The affinities with Zanclodon are, in some parts of 
the skeleton, stronger than with EuskeUsaurus Part 7 gives an 
account of Euskcltsaurus Broivm, partly based upon ms ten als 
obtained by Mr Alfred Brown from Barnard’s Spruit, Aliwal 
North, and partly on specimens collected by the author, with 
Dr W G Atherstone, Mr T Bara, and Mr Alfred Brown, at 
the Kraal River The former series com prises the maxillary 
bone and teeth, vertebrs, pubis, femur, tibia and fibula, pha¬ 
langes, chevron bone and rib The latter includes a cervical 
vertebra and nb, and lower jaw The teeth are stronger than 

those of Tera/osaurus , or any known Megalosaurian The 
anterior part of the head wu compressed from side to aide, and 
the head In sUe and form like Mtgalosaurus t so far as preserved 
The pubis is twisted as in StaganoUpu and Massospondylus , 
with a notch instead or a foramen at the proximal end, as In 
those genera ; and it expands dlstally after the pattern of Zan* 
clodon, The chevron bones are exceptionally long, and the tail 
appears to have been areally elongated The femur is inter¬ 
mediate between Mtgcuosaurus and Palctosaurus l but most re¬ 
sembles Zanclodon and iWa ssospondylus The tibia in its proxi¬ 

mal end resembles many Triauic genera , anti in lu distal end 
U well diitinguiihed from Mas so span dylus by its mode of union 
with the astragalus The claw-phalanges are convexly rounded, 
being wider tnan Is usual In Meg&losauroidi. TJie lower jaw 
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from lhe Kraal River gives the characters of lhe articular bone, 
and lhe articulation, as well as of the dentary rrgion and teeth, 
The cervical vertebra 11 imperfect, but is remarkable for the 
shortness of the centrum, being shorter than in Mfgalosaurus 
In Part 8 an account is given of Ilorlahlarsus skxrtopodus from 
Harkly East, preserved in the Albany Museum It is a 
Euskelesaunan, and exhibits lhe Libia and fibula, and tartus 
1 here is a separate ossification for Lhe intermedium, which does 
not form an ascending process ; nnd the astragalus is distinct 
from the calcaneum The metfttarsak are elongated,, and the 
phalanges somewhat similar to chose of Dxmodosaurvs Part 9, 
In conclusion, briefly examines Lhe relations of the Saunschian 
types with each other, and indicates ways in which they ap¬ 
proximate towards the Ormthosauna It is urged that the 
Ornilhosaurm are as closely related to the Saurischia as are the 
Aves to the Ormthifichia , and that boih divisions of the Saur- 
lachia approximate in Slaganolepts nnd Bclodon Finally, a 
tabular statement is given of the distribution in space and time 
of the 25 Old World genera which are regarded as probably 
well established Eight of these are referred to the Cetiosauria, 
thirteen to the Megalosauna, and four to Lhe ArnloMichia or 
Compsognalha —Mesotaurin from South Africa, by Prof H 
G, Seeley, F R S —On a new Reptile from Welle Vreden, 
Eunotoiaurus afrtcanus (Seeley), by Prof H, G Seeley, F R S 
The President observed that there could be no question a* to the 
great value of these papers, the first of which especially ^ as the 
outcome of )ears ol experience and study on the part of the 
author It was only right to remark that the paper on Saunscbia 
was received by the officers of the Society early in April Since 
that date Prof Marsh, in hn notes on TnnMic Dmosauna 
(which did not appear Lill A/ay 24), had published, as regards 
Zanclodon^ conclusions similar to those at which the author 
(Prof Seeley) had already arrived Mr E T Newton also 
*poke Prof Seeley drew attention to a photograph oiHortalo- 
farsus, a reproduction of a sketch made at Barkly East, before 
the original specimen had been destroyed in the process of 
blasting the rock.—The dloritic picrite of White Hause and 
Grexl Cockup, by J Poslleihwaile —On the structure of the 
American Plerospidian, Palccaspts (Claypole), with remarks on 
(he family, by Prof E W Claypole — Contributions to the 
geology of the Wengen and St Cassian strata in Southern 
Tyrol, by Maria M Ogllvie, B Sc (Communicated by Prof 
C Lapworth, F R S )—Notes on Home new and little-known 
species of Carboniferous Afurchisoma, by Miss Jane Donald 
(Communicated by J G Goodchild )—Notes from a gcologi 
cal survey in Nicaragua, by J Crawford, State Geologist 
to the Nicaraguan Government (Communicated by Prof J 
Preitwich, F R S )—Microzoa from the phospfaatic chalk of 
Taplow, by F Chapman (Communicatea by Prof T. Rupert 
ones, b R S )—On the basalts and andesites of Devonshire, 
nown ss telepathic (raps, by Bernard Hobson —Notes on 
recent borings for salt and coal in the Tees salt district, by 
Thomas Tate. / 

Melbourne 

Royal Society of Victoria, March 1a.—Annual Meeting — 
The following officers were elected for the year .—President. 
ProC Kernot Vice-Presidents - Messrs E. J White, H K. 
Rusden Hon Treasurer 1 Mr C R Blackett. Hon. 
Librarian Dr Dendy Hon Secretaries Prof. Spencer, 
Mr A Sutherland —The following paper was read —Pre¬ 
liminary notice of Victorian earthworms 1 Part a, the genus 
PerlchBeta, by Prof Spencer The author described 18 species 
collected in Victoria, of which 16 are new 

Mav 13 —The following papers were read 1—On con focal 
quadrics of moments of inertia pertaining to all planes in space, 
and loci and envelopes of straight lines whose moments of Inertia 
are of constant magnitude, by Martin Gardiner —Further 
notes on the onparlty of the larger Victorian Perlpatui, generally 
known as P. Icuckartn , by Dr Dandy In this paper the 
auLhor replied to some remarkable strictures recently passed 
upon his work by Mr J J Fletcher in the Proceedings of the 
Sydney Lmnean Society, He showed that at the time of 
writing his first paper on this subject nothing was known as to 
the method of reproduction 6 f P> Uuckarln t vAr Fletcher’s brief 
footnote to the effect that one specimen dissected was found to be 
pregnant not of necessity implying the presence of developed 
emnryoi within the egg-cue The Victorian specimens, contain- 
ingln their uterui large eggs, might with equal truth be de- 
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■cnbed ox pregnant Dr Dendy brought forward evidence 
proving conclusively that In the eggs investigated by him 
development had gone on normally outride of the body for a 
period exceeding eight months, one of them at the dose of this 
Lime containing a perfect young form with even the pigment 
developed Since the publication of hn Brat paper, out not 
prior to this, Mr Fletcher had shown that the New South 
Wales Ptmpalus Uuckartw waa undoubtedly viviparous , and Dr 
Dendy suggested that if, as seems most probable, the Victorian 
species is oviparous, then hn original idea of its being a distinct 
species from the New South Wales form may probably be 
correct 

Paris 

Academy of Sciences, June 27 —On the local disturb¬ 
ances produced underneath a heavy load uniformly distributed 
along a straight line perpendicular to the two edges, on the 
upper surface of a rectangular beam of indefinite length laid 
down on a horizontal surface, or on two transverse .supports 
equidistant from the load, by M J lloussinesq —Contribution 
to the study of the function of camphoric acid, by M A Haller 
—On the presence and the nature of the phylacogemc substance 
in the ordinary liquid cultivations of Bacillus anthracu, t[v M Ar- 
loing The liquid was carefully siphoned off from a large culU 
vation of the bacillus which had been allowed tb stand for a 
considerable time The usual porcelain filters were not em¬ 
ployed, as they arc apt to intercept most of the prophylactic 
substance^ A liquid perfectly free from the anthrax bacillus 
having thus been obtained, two solutions in glycerine were 
prepared, the one containing the substances soluble in alcohol, 
the other those precipitated by alcohol Of six ]aml>s, two 
received subcutaneous injections of the former, two of the latter 
solution, and the rest of neither Eight days nfterwards all six 
were inoculated with a very virulent dose of the bacillus The 
only survivors were those inoculated with the matter soluble in 
alcohol, thus proving that the prophylactic substance belongs to 
LhU group —On the determination of the angle of polarization of 
Veaus, by M, J J Landerer By almost daily observations, 
extending from April 29 to June 8, the angle of polarization of 
Venus was found to vary between 45" 17 and 27 s 51, using an 
instrument of 135 mm aperture, to which a Cornu pholo-polan- 
meter was, adapted The author concludes that the light from 
ihe crescent of Venus is not polarized, and hence that almost 
Ihe entire visible surface of the planet is 1 constituted by 
a thick layer of clouds At the poles, however, permanent 
spots are observable, which are due to part of the solid surface 
protruding beyond the cloudy mass —On the variations in 
temperature of water suddenly compressed to 500 atmospheres 
between o° and lo a , by M Paul Galopin An account of the 
firat of a series of experiments to be made in M Raoul Pictet's 
laboratory to determine the heat produced by the adiabatic com- 
pretsion of a large number of liquids between — 200° and 
-I- 2CO a , under sudden variations of pressure amounting to 1000 
atmospheres The apparatus consists of a steel cylinder pro¬ 
vided with a thermometer I m long, capable of measuring 
o° 01 Pressure Is applied by means of a Cailletet pump, and 
the whole apparatus is immersed in a large calorimeter with 
quadruple envelopes The results obtained, which vary from 
o D 20 at o D 4 to o° 59 at 10°, show that the increase of pressure 
lowers the temperature of maximum density of water for that 
particular pressure, and that under high pressures it correspond! 
nearly to the freezing-point —Measurement of the dielectric con¬ 
stant by electro magnetic oscillations, by M A Perot This 
measurement is based on the law formulated by Blondlot, 
according to which the period of the resonator! 1 b proportional 
to the iquare root of their capacities. The value obtained for 
essence of terebenihine was 2 25, that for ice between 60 
and 71, In confirmation of previous results —On the conductivity 
of ■ gas inclosed between a cold metal and an incandescent 
body, by M Edouard Branly —On the physiological effect! of 
alternating current! with sinusoidal variations : process of 
administering them in electro-Lherapeulici, by M A d’Arxonval 
The law indicated by the reiults of the experiments 11 that the 
intensity of the motor of the sensory reaction is proportional to 
the variation of potential at the point excited Although oscil¬ 
lations of great frequency seem to have but faint physiological 
effects, a careful analysis shows that the absorption of 
oftygen the elimination of carbonic acid in the 

Langs is greatly augmented —On aluminium, by M. Balland 
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A series of experiments to prove that aluminium is well-suited for 
domestic utensils, being not more attacked by air, water, wine, 
coffee, milk, butler, &c., than other meioli med for such 
purposes —Achon of chlorine on the alcohols of the fatty senes, 
by M A Brochet —On asboline (pyro cate chine and homo- 
pyrocatechine), by MM B^hal and Desvignes —On the vege¬ 
table choleatennei, by M Gerard —Researches on the adultera¬ 
tion of the essence of sandalwood, by M E Mesnard.—On 
two specimens of the waters of the Arctic seal, by M J Thoulet. 
—New remarks on 11 pcrcilogony," by M Alfred Giard—On 
a aporozoanan parasite of the muscle 1 ! of the Decapod Crustaceans, 
by MM F Henneguy and P Th^lohan —The first phases lo 
the development of certain nematohd worms, by M Ldon 
Jammes —A contribution to the history of ambergris, by M S. 
Jourdam —On the brunissure , a disease! of the vine caused by 
the Plasmodtofhora Vilts l by MM P Viola and C Sauvugeau, 
— On the secretion of oxygen in the natatory vessel of the fishes, 
by M Chr Bohr —Physiological action of mountain climates, 
by M ViaulL The effects of a high elevation, though power¬ 
fully beneficent for dyspeptics, neurasthenics, and tuberculous 
patients, must be long continued to be permanent The effects 
are due to an increase in the number of blood corpuscles and in 
Lhe respiratory power of the blood —Permanent abolition of the 
chromogemc function of the Bacillus pyocyancus , by MM 
Charrin and Phisalix 
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A TREA TISE ON ZOOLOG V 

Outlines of Zoology By J Arthur Thomson, MA, 
Lecturer on Zoology m the School of Medicine, Edin¬ 
burgh (Edinburgh and London - Young J Pentland, 
1892) 

^ ENERAL —The above-named volume of 604 pages 
1 small octavo, the latest of Pentland's " Students' 
Manuals," is divided into twenty-five chapters, with an 
introduction and a well-constructed index Ily way of 
illustration, there are interleaved two-and-thirty sheets of 
diagrammatic sketches It is difficult to find upon 
these any dozen figures which adequately represent any¬ 
thing in nature, and the majority of the lf diagrams ” are 
the rudest of rude sketch mips Archetypes are well to 
the fore with their misrepresentations and evil influences, 
and such illustrations as those of the “ unsegmented 
worm," the 11 spinal canal" figure of Plate 22, and others 
akin to them, are meaningless atrocities, conveying abso¬ 
lutely no idea to the mind The Peripatus senes are 
very suggestive , they are three in number—namely, one 
(bad) depicting the whole animal, another (worse) of a 
nephndium, and a third (unfounded) representing a con¬ 
ventional branched tube, spiral lining and all (jit) To 
be brief, the illustrations are mostly bad, and might well be 
dispensed with Of those copied from well-known figures, 
many are spoilt in the copying, while the remainder are 
such as might have been produced in the greatest haste 
by a person accustomed to reading about, but not to 
handling, objects of Lhe class delineated 

The book itself is written in «l clear and intelligible 
style, and its author has been at immense pains in pro¬ 
ducing it He deals with many difficult topics, especially 
when they do not involve minute structural detail, with 
conspicuous success He is in some parts racy, in others 
flippant, pace the remark (p 264) that “even a wgoden 
leg may crumble before" lhe jaws of the termite , and 
he occasional^ shows himself to be alive to difficulties 
of the passing moment—for example, that of the histo¬ 
genesis of the nerve fibre Some sections of the work are 
deplorably meagre, eg those devoted to the Ganoids, 
Tunicata, Rotifera, and bponges, and especially to the 
Brachiopods and Polyzoa, which (following Lang) the 
author ranks with the Sipuncuhds and Phoroms as the 
“Prosopygn" Classifications such as that given of 
the Cheloma, and the adoption of the absolutely ground¬ 
less term Ormthosauna " as the ordinal name for the 
Pterodactyles, are bad examples of their kind Akin to 
the occasional flippancy already alluded to are Lhe de¬ 
scriptions of the embryonic membranes as “birth-robes," 
of the crystalline lens and the liver as 11 moored ” to ad¬ 
jacent structures, and of the viscera as “swathed " in the 
mesentery All science worthy the name must be now 
technical, whether set forth in the pages of a monograph 
or of a text-book, and when recognized terms are m daily 
use they should be employed Personal names are oc¬ 
casionally mentioned , and it is a curious detail that, 
with one or two exceptions, those of workeVs in the 
Edinburgh School are alone qualified We strongly de¬ 
precate the mention of individuals in an elementary text- 
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book, a9 unnecessary and liable to abuse ; but, in having 
adopted the course alluded to, the author displays a be¬ 
coming respect for his seniors, such as we could wish 
were more general nowadays His book is written 
for Edinburgh students , but we nevertheless note the 
absence of all reference to certain organisms in vogue 
among them—to wit, TroJiosphiera^ a knowledge of the 
development of which was demanded in a recent syllabus 
issued by authority 

The book, however, while lacking in much that is of 
primary importance, contains a bulk of excellent material 
It is wonderfully free of really gross errors, and we there¬ 
fore willingly recommend it on its general merits as a 
useful work of reference, believing that the author will 
strengthen its weaknesses as opportunity occurs 

The assertion that Limnocodiurn was “ found in a 
tank at Kew" will probably whet the appetite of that 
establishment 1 , and statements like that of the brain being 
“but an anterior expansion of the medullary canal," while 
self-explanatory, afford at least a relief to the reviewer 

Analytical —The author tells us in his preface that his 
book is 11 intended to serve as a manual which students 
of zoology may use m the lecture-room, museum, and 
laboratory ", and, in accordance with this,he subdivides 
most of the chapters each into three sections, dealing 
respectively with what we presume he would consider a 
lecture equivalent, with the more didactic consideration 
of type-structure, and with facts usually embodying the 
principles of classification 4 . very ambitious scheme 
thu , and it will be convenient to deal with each of the 
three departments separately 

First, as to the use of the book in the laboratory 
The author here deals with familiar types, and supple¬ 
ments these here and there by the addition of wisely 
chosen species Hiia descriptions are, however, at most 
points insufficient and far too general, the one detailed 
account being made to do duty in the case of the Simple 
Ascidian (p 358) for three distinct genera This 15 not 
as it should be The method of laboratory instruction in 
zoology employed in Lhis country, with its rigid adherence 
to the type-system, is, in the long run, but that of teach¬ 
ing the alphabet whereby the student shall read , and, even 
were this not so, the laboratory training is one in discipline 
and observation, wherefore it is of the highest importance 
that any notes which shall be given the beginner for his 
guidance in it, shall be rigidly confined to acLual state¬ 
ments of observed fact The author partially disarms 
criticism under this head by remarking that his book is 
intended (preface) “as an accompaniment to several well- 
known works," which he cites (p 88), and among which he 
enumerates leading laboratory treatises Unfortunately, 
however, the plan of construction of those works does 
away with the necessity for his own as an adjunct to their 
utility. And we have therefore but to deplore the in¬ 
corporation of generalities and ambiguities, in a portion of 
the author's treatise where they are calculated to en¬ 
courage a general looseness, and to nullify much of the 
good intended by the founders of the system which he has 
adopted 

On passing to the two remaining departments of the 
book, we express ourselves at h loss to appreciate the 
utility of a text-book In the lecture-room. Much that 

M 
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passes current for scientific lecturing nowadays is mere 
parrot work , and lectunng which is confined to mere 
text-book recapitulation (such as could alone justify the 
author’s intention that his book should be used in the 
lecture-room) is no lectunng at all, but rather a poor 
form of dictation work. We deem it the highest aim of 
a scientific lecturer to teftch his hearers, by example, how 
best to extend, systematize, and apply their knowledge of 
crude facts previously acquired in the laboratory He 
should in all cases work out from these and lead up to 
generalizations, and, to the end in new, he should be up 
to date in his reading, and, above all, cautious in his 
selection of approved topics Given this line of action, 
the competent teacher could not fail to present his facts 
in a manner in which they could not be found in any text¬ 
book. The author of the work before us has clearly realized 
this position, and much of his book which we presume 
he would regard as the equivalent of lecturG material, 
fulfils our ideal. We note, however, a too' frequent want 
of judgment, and a too general desire to present theories 
before facts By way of example, the inter-relationships 
of the Echinodermata are summarily dismissed in some 
ten or a dozen lines, in a manner as (( cocksure " as it is 
certainly erroneous , and the beginner 1a told (p 377) that 
the ribs of Vertebrates “perhaps bear the same relation 
to the vertebrz that the visceral arches do to the skull,” 
before he either knows sufficiently what constitutes a rib, 
or at all appreciates the difficulties in the way of homo- 
logizing the ribs of the leading classes of Vertebrata 
And here and there the author goes out of his way to 
raise difficulties at the outset [eg the opening sentence in 
the book, and the second sentence of p 121), when deal¬ 
ing with terms having a definitely accepted meaning F 
while, in ushering in the Mollusca witti a reference (p 
299) to " a diagrammatic summary of the chief anatomical 
characters ” and a u schematic Archi-mollusk—a recon¬ 
struction of a possible ancestor,” he proceeds along a 
line subversive of all good discipline established either 
on precedent or sound sense There is here evidence of 
a topsyturveydom in method, which could only be pro¬ 
ductive of disastrous results. 

Concerning ihe more strictly text-book portion of 
the volume, we confess to a similar attitude of mixed 
judgment There is in it much that is admirable and 
beneficial, and not a little that is crooked and injurious 
The gastrsa theory is swallowed outright, mention of 
equally plausible alternative ones being confined (p 62) 
to five none too fortunate lines The description of the 
scapula (p 472) as “a membrane bone,” of the cranial 
nerves of vertebrates (p 381) as ten in number , like the 
assertions (p 444) that “ it is very difficult to distinguish 
Amphibians from Fishes,” that (p 33) Volvox “is a 
hollow sphere of epithelium,” that the skate's egg-purse 
is (p 425) 11 composed of a horny substance allied to that 
of hair and hoof”, like definitions such as that of 
Baianoglosftu am} Cephalodtscus (p 348) as 11 surviving 
Incipient Vertebrates ” (of course with a “ notochord"), of 
Lepidostren (p 428) as " only a species of Protopterus ,” 
simply will not do \ while arrangements such as those of 
the Mammalia (p 7) and Vermes (p. 149) are hardly In 
keeping with modem conceptions 

Retrospective i.—On retrospective examination of the 
book before us, we seek in vain for evidence of that im- 
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press of the author’s individuality as an actual worker 
which has so often “made" the zoological text-book of the 
past The author has been too content to abstract all in 
his way Obsolete classifications are placed side by side 
with others as audacious as they are premature, and 
rival theories are alike abstracted for what they may be 
worth When, however, the author's method leads to 
the citing (p 86 ) of Kropotkin as an authority on evolu¬ 
tion , to the placing side by suje, as alternative interpre¬ 
tations of the phenomena of Nature, those generalized 
statements of facts which constitute the “Jaws” of 
Darwin, and the flighty fantasies shot at a venture 
by certain younger “law-makers” (some of whom are 
sufficiently candid to admit that they are generaliz¬ 
ing without facts), willing to risk all if, perchance, 
a frivolous public will but proclaim them philosophers, 
the experienced naturalist, in whose hand the judgment 
lies, steps in and demands a reconsideration In a 
word, the author has insufficiently exercised his judgment 
in selection of material To the teacher of science the 
duty of showing his scholars, by inference, what to neglect 
is, perhaps, of paramount importance to that of indicating 
upon what they are to rely The author of the volume 
under review would, however, leave the discretion in the 
hands of the student, he writes rather as the amateur, 
to whom everything is equally important, and in thus 
acting he fails to recognize one of the highest functions 
of his office, to the utter confusion, if not the ruin, of his 
followers. In our opinion, his book, although in many 
respects admirable, falls short in each of its great depart¬ 
ments which we have signalized. It will be largely used, 
and we wish it an ultimate success It nevertheless con¬ 
tains the framework of a really serviceable text-book r 
and if the author will elaborate this, using a fitting exercise 
of judgment, and either eliminating the illustrations alto¬ 
gether or replacing them in others better and more 
numerous, he ought to produce a work of more than 
passing value, and he would sufficiently justify the great 
pains at which he has placed himself In it9 present 
form the book is calculated to encourage a love of 
premature generalization, and anyone adopting its methods 
would teach fantasies before facts The mental attitude 
which it typifies is one apt to create a bias, under which 
the student would suffer in his after work, as is indeed 
exemplified by the author himself in his treatment 
(pp 178-79) of the reproductive organs of the worm 
To encourage this is but to foster a growing evil The 
didactic method of instruction in zoology now in vogue 
will unmistakably prevail in the future , but, unless its 
dryness be salted with work akin to the good old-fashioned 
field work, to the discouragement of the more modern 
and pedantic phylum-mongenng and striving after im¬ 
possibilities, better, by far, the regime of the past 

G. B H 


WATTS' “DICTIONARY OF CHEMISTRY" 
Wattf Dictionary of Chemistry Vol III By Forster 
Morley arftl M. M Fattison Muir (London Long¬ 
mans, 1692) 

HE third of the four volumes of this excellent work 
has just appeared, and in value and interest this 
one does not stand behind the two previous volumes 
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Amongst the articles written by eminent specialists, one, 
the most important, is that contributed by Prof J J 
Thomson, of Cambridge, on the theories of the molecular 
structure of bodies It is from the interpretation of 
chemical phenomena, by the help of exact physical re¬ 
search, that we may most hopefully look for insight into 
the true explanation of these phenomena And although 
the theory of the molecular constitution of matter now 
universally held has been adopted as regards chemical 
change ever since the publication of Dalton's new system 
of chemistry in 1808, the crucial proof of its necessity has 
only recently been given Prof Thomson briefly but 
clearly explains the historical development of this proof 
The first attempt was made by Cauchy, founded on the 
dispersion which light experiences when it passes through 
transparent bodies But this attempt was an incomplete 
one, and a less ambiguous proof was given by Osborne 
Reynolds in 1879, based upon the thermal ellusion of 
gases Lord Kelvin, Loschmidt, and others have gone , 
still further, not only proving that matter possesses struc¬ 
ture, but giving limits below which the “ coarse grained¬ 
ness” of matter cannot lie These conclusions are 
founded upon considerations of several distinct sets of 
phenomena, viz surface-tension, the difference of potential 
which occurs when two metals are placed in metallic con¬ 
nection, the amount of polarization at the surface of an 
electrode and of an electrolyte, and the viscosity, the 
diffusion, and the conductivity for heat, of gases The 
discussion of the methods by which the limit is reached 
m the case of surface tension is next clearlv given, and 
the result arrived at that a thickness of io~ N cm must 
be comparable with the range of molecular action of the 
water molecules The results of the well-known researches 
of Quincke on silver films and on capillary elevation, as 
summarized in a lecture delivered before the Chemical 
Society of London by Prof Rucker in 1 388 , are then 
explained, and the limits of molecular action deduced 
from these experiments Having given an idea of the 
coarse-graincdness of matter, Thomson proceeds to con¬ 
sider the various theories of that structure, and gives an 
account of the most important of these by Lord Kelvin and 
Lindeniann The evidence of molecular structure afforded 
by the spectra of bodies, that concerning the arrange¬ 
ment of the atoms in the molecule on the supposition 
that the atoms are vortex-rings, and the electrical theory 
of molecular structure, first brought forward by Helm¬ 
holtz in his Faraday Lecture, are all clearly discussed , 
and the author's own researches on the conduction of 
electricity by gases, which bear out the results of this 
latter theory, are adverted to The whole article, which 
only extends over seven pages, forms an admirable ex¬ 
position of a most important, if a somewhat difficult, 
subject, and shows what chemistry gains from the work 
of mathematical physicists 

Another short but excellent article is that by Mr Shen- 
stone, on ozone, including, as it does, the most recent work 
on the subject, as well as a r/sumtf of the older and better 
known results The question as to the relation existing 
between the quantity of ozone produced anc^ the potential 
difference between the discharging surfaces, does not 
appear to have as yet been settled, though Berthelot 
finds that an increase of potential produces art increased 
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yield of ozone Nor has the exact influence of tempera¬ 
ture and pressure been properly made out, though it 
appears that at a pressure of about 50 mm. ozone is 
alternately produced and destroyed These facts point 
to the conclusion that, although much labour has already 
been spent upon the investigation of ozone, much yet 
remains to be accomplished before our knowledge of 
il modified oxygen ” is anything kite complete 

Of the recent progress made in our general chemical 
conceptions, none are of greater, if any are of as great, 
importance as the foundation of the periodic law by 
M endeleeff in 1869 A Dictionary which failed to give an 
account, not only of the nature of Lhis law, but also of its 
rise and development, would indeed be incomplete Mr. 
Douglas Carnegie’s article, however, docs justice to his 
subject, and 1 am glad to see he has not ignored the 
extensions made by my lamented pupil and friend, 
Carnelly, ydiich are truly said to be as much in advance 
of the earlier views of Dumas and Gladstone as the 
periodic law is in advance of the earlier disconnected 
schemcsof classification And I agree with the writer in 
his remarks that if these extensions must be regarded as 
bold speculations, they indicate the direction in which 
investigations on the rationale of the periodic law, and 
o the nature of the elements, will probably have to be 
prosecuLed before we can hope to arrive at any explana¬ 
tion of the law, or of the nature of the chemical elements 
themselves 

The article on “ Metals (rare)" is, of course, contributed 
by Mr Crookes It contains an account of the contri¬ 
butor's own researches on the splitting up of the rare 
earth metals Many of the metals described in our trea¬ 
tises, and m the Dictionary itself, are probably mixtures 
home years ago I proved that an element termed phthp- 
pium was in reality a mixture of two others, viz terbium 
and yttrium, and Mr Crookes's researches have since 
confirmed my results It is, however, quite true, as 
Crookes observes, that until we know what terbium and 
yttrium themselves are, we have not got to the bottom of 
Lhe question And from his own work it does not appear 
very likely that the chemists of this generation will bottom 
this subject, for the more Mr Crookes works on the 
separation of these bodies the more complex does the 
question of identification appear to become Those who 
wish to form an idea of the character of work of this kind 
will do well to study the article 

A notable characteristic of this Dictionary is the summa¬ 
tion of the properties of the different allied groups of 
chemical elements Thus in this volume we find an ex¬ 
cellent article by one of the editors, Mr. PaUison Muir, on 
the nitrogen group of elements The relationships be¬ 
tween the corresponding compounds of two different 
members are clearly set forth in tabular form, and thus 
the reader is able at a glance to compare the analogies 
and differences which these compounds exhibit both in 
composition and properties 

Prof Armstrong’s article on isomerism bears out 
the author's reputation for clear statement and com¬ 
plete knowledge of his subject He fully discusses us 
historical development, strengthening his statements by 
valuable quotations from the writings of chemists of 
eminence, and brings the matter up to the latest views 
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of chemists such as Van’t Hoflf, Victor Meyer, Wislicenus, 
and others, who have recently contributed to our know¬ 
ledge of isomeric bodies 

For the rest, which indeed forms the bulk of the volume, 
I must content myself with saying that the numerous 
articles descriptive of organic compounds ranging from 
indin on p I to phenyl-tetrazole carboxylic acid on 
p 858 (not to mention the inorganic compounds) 
are mainly contributed by Dr H Forster Morley, 
one of the editors How far these hundreds of compounds 
are adequately described, or what mistakes of omission 
or commission the descriptions may contain, or how many 
printers 1 errors exist, must be left to be determined, if 
determined at all, by someone with more leisure, and, 
may I add, with more taste for that sort of wor-v than 1 
possess But I may conclude by saying that, knowing 
the accuracy and care which uniformly characterize Dr 
Morley's work, I do not think that any advers^ critic, if 
such there should be, of this great addition to our chemical 
literature, will find it a very happy hunting-ground, for, as 
far as I am able to judge, the work has been carefully and 
accurately done H E Roscoe 


THE ENGLISH SLOJD 

Manual Instruction Wood-workthe English Sloyd 
By S Barter With 302 Illustrations Preface by 
George Ricks, B Sc Lond (London Whittaker and 
Co , 1892 ) 

T is to be regretted that the author of this very excel¬ 
lent and practical work should not have stated on 
the title-page what it really is, z e a book simply teaching 
carpentry, including directions for a limited amount of 
technical or mechanical drawing, and n&t have termed 
it 11 Wood-work/ 1 since by this term much is understood 
which is not given in his pages Neither is there any 
occasion for the word which he gives in one place as 
Sloyd and m others as Slojd } it being sufficiently mis¬ 
used already in Swedish by being confined to common 
incised carving and small carpenter's work, when it is 
properly applicable to all kinds of technical art Since 
Mr Barter has had the intelligence and boldness to declare 
that whatever can be done with the barbarous “ Slojd” 
knife can be better done with the chisel, it is to be re¬ 
gretted that, as he is with his English common-sense 
altogether out of and beyond Slojd, he did not let 
the Swedish system alone altogether There was no 
occasion for him to mention it or ita palpable defects, 
to which he might have added the preposterous arro¬ 
gance of its claims to be the incarnation of all that is 
needed to train the hand and eye Lo industrial art 
However, since he who is fitter to be the leader humbly 
assumes the name, and follows the lead as an English 
Slojdrr } we, oftxourse, cannot complain, since it is to his 
own disadvantage that he assumes a title which detracts 
seriously from ihe merits of the treatise He gives a 
very good introduction on drawing, which has, however, 
the serious defect of being beyond the capacity of mere 
boys, who, while at carpenters’ work, certainly cannot be 
expected to devote hours to learning the meaning and 
application of 11 orthographic projection,” “ the assump¬ 
tion of the existence of parallel horizontal rays of light 
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which project the elevation on a vertical surface,” fl iso¬ 
metric axes/' and 11 therefore as AC is to CH 

, but CH ■= A'K, which is,” et cetera —all of which, 
with Lhe diagrams, contrasts strangely with the pictures 
of the ten-year-old chubby youngsters who are repre¬ 
sented as merrily sawing and planing in the frontispiece 
It is true that there are little boys who can master Euclid, 
or its equivalents , but an experience of years in teaching 
qualifies us to state that a much more simply written 
chapter than this, or one within r lhc ready comprehension 
of lf boys,’’ would have been better adapted to the book 
The forty-two pages devoted to timber are thoroughly 
scientific, practical, and admirable Yet as boys seldom 
have any great choice of wood, and have little to do with 
teak, ebony, and lignum viLe, much of the space might 
have been better devoted to some kind of wood-work 
not touched on in this book Materials and tools are 
well described We observe Lhat in his illustrations of 
nails Mr Baxter makes no mention of lhe very best of 
all—Lhe triangular, which goes home as straight as a 
screw, and holds like one 

“ Bench-work" is the best portion of the book, being 
thorough, comprehensive, and manifestly written by a 
master of the subject It is not beyond the com¬ 
prehension of an intelligent boy who will devote to 
it serious attention , therefore, for such as are some¬ 
what advanced, it may be warmly commended, for the 
simple reason that intelligent minds pay most senous 
attention to, and remember best, what costs them 
some trouble The author is evidently a very practical, 
serious, and earnest mechanic, who, understanding his 
business perfectly, describes everything as he would Leach 
it to a class of young men who had been a while in 
workshops But with his “orthographic projections" 
as with his whole style, he is—not invariably, nor 
even generally, but very often—too hard for urchins , 
and, in fact, the juvenile who is depicted on p 175 as 
boring a hole has appropriately the pensive air of one 
who is very much bored himself—probably by some diffi¬ 
culty in the text Yet all of this does not detract from 
the fact that the work is an admirable one, that it is the 
best of its kind, and perfectly adapted to the use of 
teachers establishing classes, who are, after all, the only 
persons who really need or read such works, as pupils 
seldom look at anything of the kind unless required Lo 
But though it is very seldom done, it would have good 
results if pupils in technical schools should be made 
to read more, and secondly, if the teacher should carefully 
explain to them the text 

An excellent feature in the bench work is that the author^ 
giving the names of a majority of such objects as an 
amateur may expect to make, describes in detail, with ex¬ 
cellent and abundant illustrations, how to make them. 
He might in some cases have gone a little further m his 
work Thus it never appears to have occurred to him 
that parquetry, or inlaid work, can be made save by saw¬ 
ing out pieces of wood in their natural colours But a 
large portion of French and Italian work is made by 
using wood wjjich is artificially coloured, and we should 
not have expected this to be passed over by a writer who 
had the intelligence to remark that " Colour, which plays 
so prominent a part in design, is entirely overlooked in 
the Sltfjd system,” which it certainly 11, and with it much 
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more that is indispensable to teaching the minor arts as 
a system even to the youngest children Nor does Mr 
Baxter mention the so-called Venetian mtarsiatura , in 
which the pattern, drawn on onejpiece of wood, is cut half 
through the panel, the line being then filled with coloured 
mastic, and the pattern dyed But such sins of omission 
are trifling, though in a book which proclaims on its title 
that it is devoted to wood-work we should have expected 
something more than carpentry, and at least a full des¬ 
cription of Sldjd carving* And having pointed out, as in 
conscience bound, every defect, we feel it to be a duty to 
congratulate the publishers of this remarkably handsome, 
well-bound, and useful work on having done their best, 
and on having issued a manual which deserves a pHce in 
every industrial school 

But there is a word to be said as regards the preface 
and a portion of the introduction it 15 perfectly true 
that manual instruction for children develops their 
intellects, and fiLs them for life far more than ordinary 
school studies usually do But it is not true that this 
training should consist, as Messrs Ricks and Barter 
virtually declare, of nothing but Slojd, be it Swedish or 
English, or of carpenters' work Such training should be 
for girls as well as boya, and it should be based on design 
and drawing, taught simultaneously in the simplest and 
easiest freehand , after which the pupils may take up not 
merely carpentry, or even Sl6jd—which is nothing 
effectively but a minor branch of wood-carving—but also 
wood-carving itself, and m^ny other arts, all of which 
come as one and promptly to the pupil who can design p 
and, when occasion favours, also can model a little But 
to expect that carpentry alone, without a trace of art, is 
all that is needed to inspire the creative faculty is a great | 
mistake , and what is worse is that, despite thousands of 
living examples of the superiority of the more artistic 
method for children, the British—like the American— 
public persists in believing that all that is needed is to 
teach 11 our boys ” how to make benches and boxes 


OUR BOOK SHELF 

Thermodynamtsche Studicn Von J Willard Gibbs, 

ubersetzt von W Ostwald (Leipzig Engelmann,i S92 ) 
This is a German translation of three of Prof Gibbs’s 
Thermodynamic Papers These were published during 
the years 1873-8, in the Transactions of the Connecticut 
Academy (vols 11 and 111) , and one reason which 
prompted Prof Ostwald to undertake the translation of 
them was their inaccessibility to the general scientific 
public Their importance is sufficiently attested by the 
fact that part of the ground covered by Prof Gibbs has 
been gone over again by later writers who deemed they 
were themselves pioneers 

“ Graphical Methods in the Thermodynamics of 
Fluids" ib the title of the first paper It gives for the first 
time a general account of the comparative advantages of 
using various pair9 of the five fundamental thermody¬ 
namic quantities for graphical representation. The 
entropy-temperature and entropy-volume diagrams are 
discussed in considerable detail The second paper con¬ 
tains the description of the volume-energy-entropy sur¬ 
face, which generally goes by the name of Gibbs's 
thermodynamic surface. Its contents are familiar to all 
who luve studied Maxwell's “ Theory of Heat }f K 
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The third paper, “ On the Fquihbnum of Heterogeneous 
Substances," fills five-sixths (344 pages) of the whole 
book, and is, out of question, by far tne weightiest con- 
I tnbuiion which Prof Gibbs has made to the development 
I of thermodynamic methods To him must be piven the 
I credit of first formulating the energy-entropy criterion of 
equilibrium and stability, and developing it in a form 
i applicable to the complicated problems of dissociation 
| To give anyLlnng like a complete idea of the contents of 
this paper, with its discussion of critical points, capil¬ 
larity, growth of crystals, electromotive force, &c , would 
mean the reproduction of Prof Gibbs’s own very full 
synopsis, which in the German translation forms the 
greater part of the table of contents of the book. It will 
suffice to notice the general theory of the voltaic cell, 
with which the paper ends Here distinctly for the first 
time is it pointed out that the electromotive force of the 
cell depends on other factors than the variations of its 
energy Von Helmholtz's theory, which differs from that 
given by Prof Gibbs only in the greater fulness of detail, 
was not published till 1882 

Prof Ustwald tells us that he had the benefit of the 
author's revision With the exception of a few obvious 
corrections the original papers are most faithfully repro- 
1 duced, even to certain footnotes which in these days have 
no particular value In the circumstances a little license 
| might well have been taken, and a slavish adherence to 
the original text departed from For example, it is surely 
most desirable to use the word iscnergic for lines of equal 
energy, and not the inappropriate term isodynamic which 
Prof Gibbs made use of in his paper of 1873 Again, 
we question the right of any writer on thermodynamics 
to use the word reversible in other than Carnot’s sense, 
buch double meanings tend to produce confusion, in 
spite of elaborate footnotes 

These blemishes apart, however, there is no doubt that 
Prof Ostwald deserves great credit for his labour of love 
in preparing this translation lie has made it possible 
for the many, who know of Prof Gibbs’s work only at 
second hand, tq acquaint themselves with Lhe original 
papers, and we feel confident that Lhe book will find its 
place on the shelves of all who desire a really complete 
library of thermodynamic literature 

Elements of Phystc By C E Fessenden (London: 

Macmillan and Co , 1892 ) 

The subject matter of Lhis book is arranged in four 
chapters—Matter and its Properties, Kinematics, Dyna¬ 
mics (including statics, hydrostatics, and pneumatics), and 
Heat It thus forms an excellent introduction to a more 
extended study of physical science The treatment of 
the subject is based largely on simple experiments to be 
performed by the student himself, whose reasoning powers 
the author seeks to draw out as far as possible by sugges¬ 
tive questions interspersed through the text The 
following example will give a good idea of the style of 
treatment — 

11 All experience teaches that no two portions oj 
matter can occupy the same space at the same time . 
This property which matter possesses of excluding other 
matter from its own space, is called impenetrability It 
19 peculiar to matter, nothing else possesses it These 
facts being known, let us proceed to put certain interroga¬ 
tions to nature. Is Air matter? Is a vessel full of air a 
vessel full of nothing ? Is It' empty 13 Can matter exist 
tn an invisible state f 

“ Experiment I —Float a cork on a surface of water, 
cover it with a tumbler, or tall glass jar, and thrust the 
glass vessel, mouth downward, Into the water . State 
how the experiment answers each of the above questions 
and what evidence it furnishes that air is matter, or, at 
least, that air is like matter 

" Experiment a —Hold a test tube for a minute over the 
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mouth of a bottle containing ammonia water Hold 
another tube over a bottle containing hydrochloric acid 
The tubes become filled with gases that rise from the 
bottles, yet nothing can be seen in either tube Place the 
mouth of the ftrst tube over the mouth of the second, and 
invert Do you see any evidence of the presence of 
matter ? Was this matter in the tubes before they were 
brought together? If not, from what was it formed ? 
Which of the proposed,questions does this experiment 
answer ? How does the experiment answer it ? w 

In many cases the questions asked are beyond the 
powers of the average beginner to answer, but this is not 
a serious objection if the book is used, as seems to be 
intended, for class instruction in schools For such use 
it is admirably well adapted Numerous questions and 
examples are scattered throughout the text , in the sections 
of kinematics and dynamics geometrical treatment alone 
is adopted, the student being supposed to be acquainted 
with Luclid but not with trigonometry 

The style is concisfe, but clear and accurate, and as the 
book has not been written with the view of preparing the 
student for any special examination it is refreshingly free 
from any tendency towards cram * H H II 

Recelte } Conscnnx(ion y et Travail des Bois Par M, 
Alheilig (Pans Gauthier-Villars et Fils, iSg2 ) 

This little book belongs to the useful series cntiLled 
M Encyclopedic hcientifique des Aide-Memoire” The 
author presents a remarkably clear summary of the 
principal facts relating to wood, regarded from an 
industrial point of view Although iron and steel have to 
so large an extent taken the place of wood in various 
great constructions, wood is still, of course, needed in 
vast quantities, and instruction in the proper way of 
dealing wilh n for industrial purposes must always form 
an important department of technical education M 
Alheilig has supplied a good text-book, the most valuable 
characteristic of which 15 that its practical details rest on 
a sound bagis of scientific principle. He is especially 
successful in the chapters on the tool£ and machinery 
used in the working of wood 

Country Thoughts for Town Readers By K B Baghot 
de la Berc (London Simpkin, Marshall, and Co , 
1892 > 

The greater part of this book consists of imaginary con¬ 
versations between a Canon and “a city lawyer, who 
spends two days with him in the country The Canon 
lectures his friend with an air of authority and 
patronage which would not be particularly agreeable to 
ordinary mortals The city lawyer, however, is never 
tired of thanking the great man for the knowledge he 
communicates The Canon’3 information is made up 
chiefly of scraps of scientific commonplace, which, if 
they can be of no particular service to any class of 
readers, are at least harmless 

A Synoptical Geography of the World (London Blackie 
and Son,) 

No effort has been made by the compiler of this hand¬ 
book to present geography in an attractive form The 
volume consists of a number of bald statements which, 
as here given, could neither excite interest nor form any 
real addition to knowledge It is not intended, however, 
that ;he book shall be used apart from other means of in¬ 
struction. It is meant to be taken (( in conjunction with 
a fuller text-book or the teacher's lectures ” Used in this 
way it may be of some service to students in the revision 
of their work before examination A good many maps 
have been specially engraved to accompany the text 
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LETTERS TO THE EDITOR 

\7'ke Editor dots not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 
to return , or to correspond with the writers of t rejected 
manuscripts intended for this or any other part or Nature 
No notice is taken of anonymous communications ] 

An Acoustic Method whereby the Depth of Water in 
a River may be measured at a Distance 

Anour two years ago, I wished to know from time tn time 
the rate tit which a river was* risin® after a fall of rain Thi 
nver was at a considerable distance from the spot where its 
height was to be known By means of the combination of 
two organ pipes, and a telephonic circuit, described in the fol 
lowing lines, I hnve been able to make the required measure 
ment within rather close limits At Lhe river station, an organ 
pipe wxs fixed vertically in an inverted position, so that lhe 
water in the river acted as a stopper to the pipe, and the rise or 
fall of the water determined the note it gave, when blown by a 
small bellows driven by a very small water wheel A micro 
phone was attached to the upper end of the organ pipe , this 
was in circuit with a wire leading to a town station at some 
distance , at the town station there was an exactly similar organ 
pipe, which could be lowered into a vessel full of water while 
it was sounding By mennB of the telephone the note given by 
the pipe at the river was clearly heard at the town station , then 
Lhe organ pipe at this station was lowered or raised by hand 
until it gave the same note The lengths of the organ pipes 
under water At the two stations were then equal, so that the 
height of Lhe water in the distant river was known 

The determination can be made in less than a minute by nny 
one who can recognize Lhe agreement of two similar notes The 
arrangement when first tested was ^0 placed that the height ol 
water at two places near together might be easily compared 
I found that a lad with an average ear for musical sounds was 
able to get the two heights to agree within one eighth of an inch 
of each other, while a person with an educated ear adjusted the 
instrument immediately to almost exact agreement The total 
height to be measured was 17 inches A difference of tern 
perature at the two stations would make a small difference 
in the observed heights l'or example, taking a note caused by 
2$o vibrations per second, a difference of io y C between the 
temperatures of the two stations (one not likely to occur) would 
make a difference of about o 02 feet in the height, a quantity of 
no moment in such a class of measurements The organ pipes 
were of square section, and made of metal to resist the action of 
the water 

J'rederickJ Smith 

InniLy College, Oxford, June 28 


Waterspouts in East Yorkshire, 

On June 9, 1888, a waterspout was seen traversing the York¬ 
shire wolds in the neighbourhood of Langtoft, which finally 
spent its fury on the north-eastern side of a large basin-like 
range of valleys, where a steep declivity barred its further pro 
greu. A single cutting or trench was made in a slight hollow 
of the hill, and in this three large holes were scooped out of the 
chalk, which was here composed of much rubble, about seven 
feet in diameter and depth 

On July 3 of Lhe present year, another waterspout has been 
developed, and has again expended its energy on the same hill 
as the previous one Ln 1888, a few yards only further south of 
the former site, and, taking a trifle more easterly course, has cut 
three parallel ditches or elongated pits in the solid chalk, two of 
them twenty to thirty yards in length, and seven to ten feet deep 
in the deepest portions, scattering the whole of the expelled 
rock, amounting to many tons, to the foot of the hill 

Serious floods were consequent, and the village of Langtoft, 
which is situated lower down the valley, was terribly inundated 
with a volume of water seven to ten feet in height, an Immense 
amount of dalnage being done, including the total demolition 0/ 
two cottages and a workshop Fortunately no lives were lost 
beyond several pigs, sheep, and a few hundred fowls 
Driffield, July 9 J Lovil. 
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On the Line Spectra or the Elements 

Prof Stoney seem* to agree with me that I have given an 
obvious example of a motion for which the theorems in chapter iv 
of his memoir do not hold good Theorem B, page 591, runs 
thus 1 11 Any motion of a point in space may be regarded as the 
co existence and superposition of one definite set of partiala 
which are the pendulous elliptic motions determined a5 above, 
Ac 11 It is indeed obvious that a uniform motion in a straight 
line cannot be regarded in Lhls manner, not even approximately 
for any length of time, if the set of partials are required to be 
definite I might have given an example of a limited motion, 
eg x = sin £*, which equally contradicts the theorem, hut I 
thought a more obvious example would convince Prof Stoney 
more easily I think, indeed, that the reasoning in chapter iv 
of his memoir is erroneous Dut I do not hay that therefore 
Prof SLoncy’s views on the cause of the line-spectra are wrong 
They may be right, although the argument in chapter iv is not 
Why this criticism is not legitimate I do not see For no slight 
alterations or additions would set those theorems right, as there 
is a palpable mathematical error at the bottom of it 

Techmsche Hochschule, llanover, July 9 C Rungf 


The Grammar of Science 

The exposition of the Newtonian laws a_s given by Thomson 
and Tait has unfortunately been taken as the basis far the treat¬ 
ment of the laws ofmoLion by all elementary text book writers 
m the English longue since the publication of the great " Treatise 
on Natural Philosophy " When that exposition is attacked we 
are told that Newton introduced a qualifying context which has 
been omitted from the exposition in other words Lhe current 
statement of elementary dynamical principles is thrown over 
board 111 favour of Newton pure and simple. On the other hand 
when Prof TaiL uses an expression which is totally opposed to 
that principle of the “ subjectivity of force ” which C G K 
claims thaL Prof Tait was the first, nr among the first, to pro¬ 
pound, we are told that this expression was obviously suggested 
by "Newton's own anthropomorphic language " C G K , I 
take it, admits that the NewLonian Laws of Motion are illogical 
and unphllosophical when staled by Thomson and Tail without 
Newton’s modifying context I propose therefore to shortly 
publish a criticism of the laws of moLion as accompanied by that 
context of Newton’s which does not appear in Prof Tail's text 
books 1 trust C G k will not then turn round on me and 
xay, " Oh, yes, but this has nothing to do with Prof 1 ait, it ib 
N ewton’s own anthropomorphic language ” 

Lastly, as lo the origin of the doctrine of the " subjectivity of 
force,” which to my mind is just as much or a a little Mhd as the 
"'subjectivity of matter,” I would remind C G K that lhe fust 
two parts of KirchhofFs 11 Mecbanik ” were published in 1874, 
and were then only the publication of lectures of an earlier dale 
Philosophers before KirchhofT Laught the doctrine of subjectivity, 
blithe, and not the author of the "Dynamics of a Particle,” 
wax the physicist who first helped many of us out of the mental 
obscurity as lo dynamical principles produced by our study of 
the expositions of lhe laws of motion due to the Edinburgh 
school Kari Pkakson 


"Are the Solpugidz Poisonous?” 

In reference to this question, propounded by Mr Bernard 
tn your lost issue, 1 should be inclined lo answer in the negative 
I captured several specimens of Solpuga chehcorms in the 
Transvaal, and on one occasion witnessed a persistent attack 
mode on this "spider” by a bird which appeared to be the 
Cape wagtail {Motacilla capensis) Had the Solpuga possessed 
poisonous qualities the attack would probably not have been 
nude. 

The specimens taken by myself exhibited no ngni of pug¬ 
nacity, but always sought refuge in headlong flight to the nearest 
■cover. W L Distant 

Ruaaell Hill, Furley, Surrey, July 8 


Hairletanesa of Terminal Phalanges Itj Primates. 

I observe that, in your report of the proceedings of the 
Zoological Society, you allude to my paper on "a seemingly new 
diagnostic feature of the order Primates,” viz. that the terminal 
phalanges are destitute or hair, 
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Since the paper was read I have found that this featurg is 
not of ordinal value But it is of sufficiently general occurrence 
to merit inquiry touching its distribution in different species. 

Therefore I nave withdrawn publication of the paper for the 
present. George J. Romanes 

Oxford, July I 

Mental Arithmetic 

Referring to the articles on " Mental Arithmetic ” In 
Naiure, vol xlv p 78 and 198, i beg to state that there alio 
exists a very clearly written Uule text-book on arithmetic 
founded entirely on the principles mentioned by Mr Clive 
Cuthbertstone The title is "Neucr Untemcht in der Schnell 
rf'clien-Kunst," by C Jul Gieaing, Editor, Carl Schmidt, in 
Doclwln (Saxony) Price 1 mark 80 pf G Daehne. 

Dresden-Ulasewitz, " Isis," July 9 


Jackals 

The incident of the jackals entering Howrah brings to my 
memory that this winter jackals entered the suburban town of 
Hournabal, in the Smyrna district of Western Asia Minor 
This last winter being severe, it was noticed in the papers that 
rabies had extended to wolves and jackals, and to this circum 
stnnLc. was attributed their entering the villages and attacking 
people, and also their attacking the domestic animals 

Hyde Clarke 


WEIGHT 

HP. following remarks are presented with the object 
of reducing the increasing gap which is growing 
between the treatment of the fundamental ideas of Dyna¬ 
mics, taught in our academical text-books from the 
standpoint of verbal abstraction, and the ideas and 
language of those who have to deal with the actual 
phenomena of Nature as a reality 

I According to the precise legal definitions of all 
our successive Acts of Parliament on “ Weights and 
Measures,” the weight of a body is the quantity of 
matter in the body, as measured out by the operation 
of weighing it in the scales of a correct balance 

The body to be weighed is placed in one of the scales, 
and 13 equilibrated by standard lumps of metal, stamped 
as pound weights, or kilogramme weights, or hundred 
weights, or ton weights, and the sum of these weights is 
called the weight of the body 

In the words of the Act of Parliament, lS and 19 Vic¬ 
toria, c 72, July 30, 1855, the British pound weight is de¬ 
fined as a weight of platinum, marked P S, 1844, 1 lb, 
deposited in the Office of the Exchequer, and the Act 
goes on to say that this lump of metal ,c shall be the legal 
and genuine standard measure of weight, and shall be 
and be denominated the Imperial Standard Avoirdupois 
Pound, and shall be deemed to be the only standard of 
weight from which all other weights and all other 
measures having reference to weight shall be derived, 
computed, and ascertained, and one equal seven 
thousandth part of such pound avoirdupois shall be a 
grain, and five thousand seven hundred and sixty such 
grams shall be and be deemed a pound troy ” 

In defining the unit of length, the standard yard, the 
temperature must be defined, 62° F. in the Act of Par¬ 
liament , but in defining the pound weight, there is in 
the Act no mention of temperature, height of barometer, 
height above sea-level, latitude, longitude, date and tune 
of day, establishment of the port, &c , or of any other 
cause tending to alter the local value 

Details of the temperature and density of the air are 
only required when defining the volume of the gallon of 
10 lbs of water, or when making accurate copies of the 
standard platinum pound weight in some other metal— 
brass or iron, for instance—when a correction for the 
buoyancy of the air must be made, and it Is to cover 
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this detail that the words in vacuo have been added in 
thfc most recent Acts of Parliament on "Weights and 
Measures" (41 and 42 Victoria, 1878). 

2. We now pass on to the investigation of the motion 
set up in a body of given weight due to the action of 
specified forces ; we use the word weight advisedly, so as 
to agree with the terminology of the Acts of Parliament 
As the field of force in which we live is that due to the 
attraction of the Earth, it was natural to begin by taking 
the attraction of the Easih on our standard weight as 
the unit of force , and we find that in all Statical 

f iroblems of architecture and engineering the unit of 
orce employed Is the force with which a pound 
weight, or a kilogramme weight, or a ton weight, is 
attracted by the Earth 

The engineer calls these forces the force of a pound, 
of a kilogramme, or of a ton , he does not add the word 
weight, reserving the word weight to denote the quantity 
of matter in the body which is acted upon, in accordance 
with the language of the Act of Parliament on “ Weights 
and Measures n 

In the Dynamics of bodies on the surface of tjhe Earth, 
the same gravitational unit of force is universally em¬ 
ployed in practice , and now, to take a familiar problem, 
we may investigate the motion of a train, weighing W 
tons, on a straight level railway, pulled by an engine 
exerting a tractive force of P tons, by the bite of the 
dnving wheels on the rails 

Neglecting passive resistances, and the rotary inertia 
of the wheels, the train will acquire from rest a velocity 
v feet per second in s feet, given by 

Wv rj 

Ts = - — (foot-tons) 

The velocity growing uniformly, the average velocity 
will be half the final velocity v , so that if the train 
takes t seconds to go the first s feet, 

, s l l = 

and 

Wv 

Vt — — (second-tons) 

The word second-tons has been formed by analogy with 
the word foot-tons , to express the product of a force of P 
tons and / seconds, the time it acts , just as foot-tons 
expresses the product of a force of P tons and r feet, 
the distance through which it acts 

While Pj p the work in foot-tons done by the force P ( 
tons acting through s feet, has a mechanical equivalent, 
Wv’ 

- ^r» called Ihe ktnetn energy of the train in foot-tons , 

so P^, which we may call the impulse in second-tons 
of the force P tons acting for / seconds has a mechanical 

. Wv l 

equivalent —, the momentum communicated to the 
train in second-tons 

We merely state these theorems, with the addition of 
the proposed new name of second-tons, as these theorems 
are found in all dynamical treatises,being direct corollaries 
of Newton's Second Law of Motion 

We have measured Wand P in tons, as would be natural 
in any railway-train problem, but the same equations of 
course hold when W and P are given in cwt, pounds, 
kilogrammes, or grammes , and then impulse or mo- 
men turn will be given in second-cwt, second-pounds, 
second-kilogrammes Or Becond-grammes , while work or 
kinetic energy will be given in foot-ewt, foot-pounds, or 
metre-kilogrammes, or centimetre-grammes, on changing 
to the metre or centimetre as metric unit of length, 
and changing at the same time the numerical measure 
of g. 

3 The presence of g in the denominator of W in the 
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dynamical equations will be remarked, and this constitutes- 
a difficulty to the student, which our teachers of Dynamics 
have done their beat to obscure 
The quantity g makes its appearance, not because W jg 
is an invariable quantity, as is generally taught, but 
because the unit of force in which P is measured is variable, 
being proportional to the local value of g 

Witn a foot and second as units of length and time, we 
may take the value of g at the equator as 32, increasing 
gradually to about one-289th part more, or about 4 per 
cent greater at the poles, in consequent of the Earth's 
rotation 

The force of a pound, meaning thereby the force with 
which the Earth appears to attract a pound weight, is 
thence about 4 per cent greater at the poles than at the 
equator , and this does not allow for the increase in g 
due to the ellipticity, which by Clairaul's theorem would 
make the total increase about 4 per cent 

But to say that a body has gained in weight one-289th 
part, or 4 per cent , in going from the equator to the pole 
is absurd and misleading , for if we carry our standard 
weights and scales with us, we shall find that the body 
weighs exactly the same 

When the theorist tells us that a body gains or loses 
one-zSqth part of its weight in being taken from the 
equator to the pole, or back again, he means that the 
indications on a spring balance, graduated in latitude 45^ 
by attaching standard weights, will be about 4 per cent 
in error at the equator and at the poles 

But such a spring balance would be illegal if used 
according to its graduations in any other latitude than 
the one in which it was constructed , and the user would 
lose in all cases , he would lose at the equator by selling 

4 per cent too much by weight , and he would lose at 
the poles the fines incurred from the Inspector of Weights 
and Measures, who would Lest hia spring balance by 
attaching standard weights, composed of lumps of metal 

The spring balance graduated in latitude 45 , and em¬ 
ployed alternately at the equator and the pole, is equiva¬ 
lent to a beam balance, of which the beam streLches oyer 
a quadrant of the meridian of the Earth from the equator 
to the pole, with a fulcrum in latitude 45^ but such an 
abnormal balance is not contemplated in the Act 

4, If we could transport ourselves to the surface of the 
Moon, Sun, or any planet, with our weights and scales, 
Newton's Law of Universal Gravitation teaches us that 
we should still find the body of exactly the same weight in 
the balance, the attraction of the Moon, Sun, or planets 
on the body and on the weights being still equal 

The magnitudes of these equal attractions would, how¬ 
ever, have changed, since the attraction is proportional to 
the local value of g , on the surface of the Moon it is- 
calculated that g is about 54, 011 the surface of the Sun 
it is about 30 times the value on the surface of the earth, 
while on Jupiter it is calculated that g is about 71 

These values of g are inferred from observation of the 
diameter of the celestial body, and from its weight, 
measured in terms of the weight of the Earth, or using 
the Earth as the standard weight, and calculated by 
Kepler’s Third Law from the period and distance of a 
satellite, compared with the period and distance of our 
satellite, the Moon 

The weight of the Earth itself is inferred from the 
Cavendish Experiment, in which the attraction of gravita¬ 
tion between two given weights is measured 

According to Newton's Law of Universal Gravitation, the 
attraction between two spherical bodies, arranged in 
spherical strata, the Sun and Earth for instance, weighing 

5 and E g (grammes) when their centres are a cm apart, 
will be proportional to SEa"*; with C.GS units, this 
attraction m%y be expressed as CSEa~ 9 dynes, and then 
C is called the constant of gravitation ; and the Cavendish 
experiment is devised for the purpose of measuring C. 

Denoting by g the acceleration of gravity (in C G S. 
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sfioudi), then on the surface of the Earth we may take, in 
round numbers. 

fsCE/R 1 , orCE=^R a , 


R denoting the radius of the Earth in cm, taken as 
io 0 -+- in, the quadrant being io 9 cm 
With mean density p, the weight of the Earth, E, in g, 19 
given by 

E 3 li-pR 1 , 

bo that 

|wRC> = g, 
or 

C-P = If * io~ B , 


so that p is known from C, and vice versd 
For instance, with p = 5 5, and g = 981, 


C = io- s x 6 688 


We are awaiting with great interest the quantitative 
results of Mr C V Boys, with his improved form of appa¬ 
ratus ; but meanwhile we may take a mean density of 5 5, 
the mean of Cornu's and Poynting's resyUs, which is about 
half the density of lead It is very extraordinary Lhat 
this should agree so exactly with Newton's conjecture, 
Pnncipta, lib 111 , prop x — 11 Unde cum terra communis 
suprema quasi duplo ^ravior sit quam aqua, et paulo 
infenus in fodinis quasi tnplo vel quadruplo ant etiam 
quintuplo gravior reperiatur verisimile est quod copia 
materiae totius in Terra quasi quintuplo vel sextuple) 
major sit quam si tota ex aqua conataret , prresertim cum 
Terram quasi quintuplo densiorem esse quam Jo\em 
jam ante ostensum sit " 

5 A short numerical calculation will now give us the 
weight of the Earth (Hamilton, “'Lectures on Quater¬ 
nions") , also of the Moon, bun, &c 

We assume that the Earth is a sphere, whose girth 
is 40,000 kilometres, so that R, the radius of the Earth, 
is Io* \rr m (metres), and the volume, V, is ^n-R'm 1 , 
while the weight, E, is pV t (metric tonnes of 1000 kg, 
or 2205 lbs ), where p = 5 5 

Four-figure logarithms will suffice for our calculations , 
nd now 

log IO 7 — 7 000 

log flx = 1961 

log R = 6 8039, R — io° x 6 366 ui, 

log R a = 20 4117 
log = 6221 

log V = 21 0338, V = io- 1 x 1 081 
log p = 7404 

log h =21 7742, L = io JJ y 5 946 t, 

or 6 X io- 1 metric tonnes in round numbers 

The weight of the Moon, M, generally taken as onc- 
80th of the Earth, will be io 10 X 7 432 t 

To determine S, the weight of the Sun, we employ 
Kepler's Third Law, which gives 
& + \i + M __ 

£ + M n ,J a' J 1 


where ti denote the mean motions of the Sun and 
Moon, and a t a! their mean distances from the Earth 
Since M is insignificant compared with E, and E com¬ 
pared with S, we may write this 
S = n n d B 
R = n’-n'*' 


where n‘(n *= 13, the number of lunations in a year, and 
aja* — 390, the ratio of the mean distances of the Sun and 
the Moon, this being the ratio of 57' to 8" 8, the inverse 
ratio of the parallaxes 
Now 


log aja' =■ 2 5911 
log (fl/o')* = 7 7733 
log («•'/")’ = 3 2*79 
lpg S/E - 5 5454, 


S/E = 35 >,iA>, 


so that the weight of the Sun is about 350,000 times the 
weight of the Earth, or about 2 X lo“ 7 t, or 2 K, io^g. 

To determine the value of G the acceleration of gravity 
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on the surface of the Sun, compared with g f the value on 
the surface of the Earth, we have 

G_ = S /dmmster of earthy = S /8 8 \ a 
g E \ diamcLcr of sun / E \96o/ * 
since the apparent semi-diameter of the Sun as seen from 
the Earth is aboi^ 960", while the apparent semi-diameter 
of the Earth as seen from the Sun, in other words the 
solar parallax, is taken as 8" 8 
Now 1 

log 960 = 2 9823 
log 8 8= 9445 

log (960 — 8 8) = 2 0378 
log (960 — 8 8) J = 4 0756 

log S/E = 5 5454 

lug Crf{' = i 4698, G/g ^ 29 49 

6 According to Newton'* Law of Universal Gravita¬ 
tion, the operation of weighing out the quantity W in 
the balance gives the same result wherever the operation 
is earned ouL in the universe, assuming that the balance 
and the body to be weighed are of ordinary moderate 
dimens'pns 

It is otherwise with the quantity denoted by F, because 
the magnitude of the gravitation unit of fore e varies, being 
proportional to the local value of g 

Suppose we write the first two equations 
Pgs = P gt = Wz/, 

and now put P^ r = Q, this is equivalent to taking a new 
unit of force, I/^th part of Lhc former unit ; this is an 
invariable unit 

Now our dynamical equations become 
Qj — 4 Wz 7-, Q/ - Wr, 
from which g has disappeared 

The first suggestion of the change to this new abso'ute 
unit of force is due to (.gauss, who found the necessity of 
it when comparing records of the Earth’s magnetic force, 
made at different parts of the Earth’s surface, and all 
expressed in the local gravitation unit 

It is curious that this suggestion of an absolute unit of 
force, the samp for all the universe, did not originate with 
the astronomers , but Astronomy remains mere Kine¬ 
matics until an accurate determination of the Gravitation 
Constant has been made 

On ihe F P S (British foot-pound-second) system, this 
absolute unit of force is called the poundnl } a name due 
to Prof James Thomson , so that 

Ox = 5W7; 1 (foot-puundab), Q/ = \\v (second-poundnls) 

On the CGS (Metric centimetre-ginnme second) 
system, this absolute unit of force is called the dyne , the 
centimetre-dyne of work being called the etg t and the 
second dyne of impulse being called the dole, and now 
Qx = (erg 1 *), = Wz' (boles) 

Ihese absolute units are always employed in the state¬ 
ment of dynamical results in Electricity and Astronomy, 
where cosmopolitan interests are considued 

7 The disappearance of fffrom the dynamical equations 
is such a comfort to the algebraist, that he now makes a 
new start ad initio in dynamics, and gives a new definition 
of the absolute unit of force 

He defines the poundal as the force which, acting on 
a pound weight, makes the velocity grow one foot per 
second every second , and he defines the dyne as the 
force which, acting on a gramme weight, makes the 
velocity grow one centimetre per second every second , 
and now if W lbs or g is acted upon by a force of Q 
poundals or dynes, the acceleration a is given by 

a = Q/W (eclats or speuds), 

and 

Q = Wa, 

leading to the original equations 

Qj n 1W& 1 (foot poundmls or ergs), 
q/ = Ww (second-pomidmli or boles) 
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These definitions of the absolute unit of force are 
very elegant and useful so long as we confine our¬ 
selves to calculations on paper, but they will not 
satisfy legal requirements There is no apparatus in 
existence which will measure a poundal or dyne from 
these academic definitions within, say, 10 per cent For 
accurate definition we must return to the old gravitation 
measure, and define the poundal or dyne as one i, T th 
part of the force with which^ the Earth attracts a pound 
weight or a gramme weight, the value of if (in celoes or 
spouds) being determined by pendulum observations , 
and now the standard weight and Lhe value of g are 
capable of measurement to within, say, one-iooth per 
cent, an accuracy sufficifcnt to prevent litigation 

In the recent report of the Committee on Electrical 
Standards we find the ohm defined as the equivalent of 
a velocity of ten million metres (one quadrant of the 
Earth) per second, to satisfy theoretical requirements , 
but as this definition would be useless for commercial 
purposes, Dr Hop'nnson insisted that it was essential 
that an alternate definition should be given, legalizing 
certain bars of metal as standard ohms 1 

In converting absolute and gravitation measure, we 
must notice that there are, strictly speaking, three 
different "■’s in existence (i) the g of pure gravity of a 
body falling freely , (2) the f determined by a plumb-line, 
or by a Foucault pendulum of whu h the plane of oscilla¬ 
tion is free to rotate , (3) the ^determined by a pendulum 
oscillating in a fixed vertical plane, about a fixed axis , 
this is the legal if, so to speak, although practically 
undistinguishable from the g given in (2) 

Sir \V Thomson's Standard Electrical Balance Instru¬ 
ments are graduated 111 gravitation measure, so that, if 
calibrated at Glasgow, they are one-25th per cent in 
error in London, and about one-7th per cent in error 
at the equator, and a corresponding correction imust be 
made 

An-absolute Spring Balance instrument would possess 
■a spurious absoluteness, in consequence of the deteriora¬ 
tion of temper of the spring, and of its variation of 
strength with the temperature, as experienced in the 
Indicator 

8 There is no advantage or gain of simplicity by the 
use of absolute units in d>naimcal questions concerning 
motion which is due to the gravitational field of force , the 
-only change being the removal of if from the denominator 
on the right hand side of our dynamical equations to the 
numerator on the left-hand side 

For this reason engineers and practical men invariably 
employ the gravitation unit of force in the dynamical 
-questions which concern them , measuring, for instance, 
their forces in pounds, pressures in pounds per square 
foot or square inch, while at the same time measuring the 
-quantity of matter in the moving parts by pound weights 
The absolute unit of force has only recently made its 
way into dynamical treatment, principally in consequence 
of the development of Electricity Previously the gravi¬ 
tation unit was universally employed, with the con¬ 
sequence that W in the equations of motion always 
appeared qualified by a denominator g t in the form 

9 Noticing that W never appeared alone, but always 
W 

as — (for instance, that if a celoes is the acceleration 

S 

which a force of P pounds causes in a weight of W lbs , 
then 



early writers on Dynamics were unfortunately tempted to 
make an abbreviation in writing and printing, by replacing 
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by a single letter M , so that the dynamical equations 
could be printed 

P = Ma (pounds), 

P s = (foot pounds), 

P/ = Mv (second-pounds), 

each occupying one line of print 

This quantity M was variously called the mass of the 
body—a quantity sui generis —the massiveness of the 
body, the inertia , or the invariable quantity of matter in 
the body 

But if M denotes the invariable quantity of matter, we 
have this awkwardness, that M, the invariable quantity, is 
measured in terms of a variable unit,^ pounds , while the 
force P, which varies with g t is always measured by 
means of a definite lump of metal, the pound weight 
This awkwardness is rectified if we change the unit of 
force, and measure P in absolute units, poundals, and M 
in lbs, but now M becomes the same as W, formerly, 
and its introduction only causes confusion, because M is 
still taken by most writers on Dynamics as defined by 



thus making \V ■=« the source of all the confusion 

in our dynamical equations 

If weight W is measured in pounds, as Lhe Act of Par¬ 
liament directs, and if the unit of mass is one pound, so 
that M is also measured in pounds, then, if W and M 
refer to the same body, W = M, and not Mf 

If W = M^, and W is measured in lbs, then M is 
measured in units of if lbs , a variable unit, unsuitable for 
a cosmopolitan question 

But if W =* M^, and M is measured in pounds, then 
weight W is measured in units of one jgth part of a 
pound, or poundals , which is illegal according to the Act 
on Weights and Measures, c 19, 41 and 42 Victoria 
“Any person who sells by any denomination of weight 
or measure other than one of the imperial weights or 
measures, or some multiple or part thereof, shall be liable 
to a fine not exceeding forty shillings for each such sale ” 
10 The theoretical writer overrides these dilficulties 
by giving a new definition of Weight, not contemplated 
or mentioned in the Act of Parliament 

“ The weight of a body is the force with which it is 
attracted by the Earth " 

Let us examine this definition closely 
In the first place, it does not appear to contemplate tho 
use of the word weight , except in reference to bodies on 
or near the surface of the Earth 

According to this definition, what is the weight of the 
Moon, or of a body on the Moon ? Must the Moon be 
brought up to the surface of the Earth in fragments, or 
must the weight be estimated at the present distance of 
the Moon ? 

What, again, is the weight of the Sun, or of a body on 
the Sun P and what is the weight of the Earth itself? 

And what does Sir Robert Ball mean when he writes 
that M the weight of Algol is about double the weight of 
the Sun ” ? 

Considering! however, merely bodies of moderate size on 
the surface of the Earth, the attraction of pure gravity of 
the Earth is only to be found in a body falling freely ; the 
tension of a thread by which a body is supported is 
influenced by the rotation of the Earth 

Again, the local value of g is, theoretically speaking, 
influenced by the position of tne Moon and Sun ; it ns true 
that the influence is insensible on the plumb-line, although 
manifest on such a gigantic scale in its tide-producing 
effects, 

Suppose, then, we employ the gravitation unit of force 
in the theorist's definition of the weight of a body. The 
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definition now becomes an inexact truism asserting that 
the Earth attracts W lbs with a force of W pounds, and 
inexact because it neglects the discount in g due to the 
rotation of the Earth , and to say that “ the weight of 
a body is the force with which it is attracted by the 
Earth " conveys no additional information 

Having introduced the word mass, primarily as a 
mere abbreviation in printing, and having subsequently 
changed the unit of mass bo as to make the mass the 
same as the weight, the theorist is now trying to dislodge 
the word weight from its primary meaning, which it has 
possessed for thousands of years, as meaning the quantity 
of matter in a body, and is Lrying to degrade it into a sub¬ 
sidiary position, to express a mere secondary idea, the 
attraction of gravity , and that only on the surface of the 
earth, and even then not clearly defined 

We might as well define the pound sterling by its 
purchasing power in any locality, instead of by its proper 
definition as a certain quantity of gold 

II So long as the gravitation unit of force alone was 
employed, the same number, which expressed the number 
of the weights which equilibrate the body, also expressed 
the number of pounds of force with which the Earth ap¬ 
peared to attract the body , and it 15 only in this sense 
that the weight of a body is 11 the force with which it is | 
attracted by the Earth 11 , it is essential that the unit of i 
force should be the gravitation unit, when this definition j 
is employed 

We say, for instance, in Hydrostatics, that a ship is 
buoyed up by the water with a force equal to the weight I 
of the displaced water, which is also equal to the weight I 
of the ship, when in equilibrium 

Again, the head of water which will produce a pressure 
of 150 lbs on the sq inch, is always 

150 x 144 ^ 62 5 — 345 6 feet, 

whatever the local value of g , the numerical measure is 
always the same, although the amount may differ in con¬ 
sequence of the variation of g and the unit of force 
A boiler tested to 150 lbs on Lhe square inch is tried 
one 25th per cent more severely in Glasgow than in 
London This variation, at most i per cent, is not 
likely to lead to litigation— De minimis non curat lev 
There is no particular harm in the use of the word 
mass , provided it is always measured in the standard 
units of weight , there is this diawback, that there 15 no 
verb to “mass " , we can say that the body weighs W lbs , 
but we cannot say it “ masses ” M lbs 

Again, the Acts of Parliament do not regulate “ Masses 
and Measures/’ but “ Weights and Measures,” 11 Poids et 
Mesures,” 11 Maasse und Gewichte/' 41 De Pondenbus et 
Mensuns " 

The French language possesses the two words Poids 
and Pesanteur , both of which we translate by Weight 
Poids may be translated mass , or quantity of matter, 
cotta matena but that does not justify the degradation 
of weight down to the meaning of pesanteur^ and that 
merely the pesanteur on the surface of the Earth , having 
already invented mats, the theorist must invent a new 
word to translate pesanteur , the word heft has been 
suggested, but the word weight must be left alone, to do 
double duty occasionally. 

A libellous story of the Hudson Bay Company says 
that in their former dealings with the Red Indians, the 
weight of the factor’s fist was always one pound , a good | 
illustration of weight as meaning both poids and pesanteur 
to ignorant minds 

An amusing instance of the confusion of using weight 
In the double sense of poids and pesanteur , when not 
restricted to the provincial gravitation udit of the surface 
of the EarLh, on which the human race is imprisoned, 
occurred in a lecture last year on Popular Astronomy 
To illustrate the fact that g on the surface of *the Sun is 
about 30 times greater than it is here (g 5), the lecturer said, 


“An ordinary middle-aged man of this audience, if trans¬ 
ported to the surface ot the Sun, would weigh about two- 
tons , but his reflections on this difficulty would be cut 
short by the immediate prospect of being converted into 
two tons of fuel 11 

12 Maxwell unfortunately lent his powerful aid to the 
attempt to degrade the word weight to mean merely 
pesanteur 

In a review of Whcwcll's “ Writings and Correspond¬ 
ence,” edited by lodhuntcr, Maxwell writes that — 

u Finding the word weight employed in ordinary lan¬ 
guage to denote the quantity of matter in a bod), though 
in scientific language it denotes the tcndcnc> of that body 
to move downwards, and at the same time supposing that 
the word mass in its scientific sense was not sufficiently 
established to be used without dinger in ordinary lan¬ 
guage, Dr Whewell endeavoured to make the word 
weight carry the meaning of the word mass Thus he 
tells us that —the weight of the whole compound must 
be equal to the weight of the sep irate elements ” 

' It is evident that what Dr Whewell should have said 
was — ?hc mass of the whole compound must be equal to 
the sum of 1 the masses of the separate elements 1 

But Whewell was quite right, because, at the time he 
wrote, mass was merely the printer a abbreviation for 

W 

ir 

“ We are reminded by Mr Todhunter that the method 
of comparing quantities by weighing them is not strictly 
correct” (Compare this statement of Todhunter with 
that of Dr Harkness in his article on “ The Art of 
Weighing and Measuring,” Naiukl, August 15, 1H89, p 
381, where it is pointed ouL that weighings can be carried 
out to within one io-millionlh part) 

Again, in Maxwell’s “ Theory of Heat T (p 35), we read 
“ In a rude age, before the invention of means for over¬ 
coming friction, the weight of bodies formed the chief 
obstacle to setting them in motion It was only afLer 
some progress had been made in the art ol throwing 
missiles, ana in the use of wheel-carriages and floating 
vessels, that men's nnnds became practically impressed 
with the idea of mass as distinguished from weight 
Accordingly, while almost all the metaphysicians who 
discussed the qualities of matter, assigned a prominent 
place to weight among the primary qualities, few or none 
of them perceived that the sole unalterable property of 
matter is its mass ” 

IhL question in dispute resolves itself, then, merely 
into a difference of terminology , and the metaphysicians 
are using the language universally employed up to the 
middle of this century, and are justified on all sides in 
their usuage Maxwell might as well have criticized the 
traditional names which astronomers employ for the 
heavenly bodies 

Maxwell would even have edited the authorized and 
revised version of the New Testament , in ixrfl \lrpas 
hcarSy —translated “about an hundred pound weight 1 — 
(John xix. 39), he proposed the omission of weighty 
probably inserted in the version to make a distinction 
from pounds sterling 

This addition of me word weight is common elsewhere, 
thus, 11 His Majesty’s Warrant, August 19, 1683, to cause 
3 barrels of fine pistol powder, 3 cwt weight of pistol 
bullets, and 3 cwt weight of match to be delivered 10 
John Leake, Master Gunner, for the use of the 3 troops 
of Granadiers, See n (“Notes on the Early History of the 
Royal Regiment of Artillery,” by Colonel Cleaveland) 

Dr. Lodge says that the term hundredweight bears 
marks of confusion on its surface, and had better be 
avoided , what does he say to this use of hundredweight 
weights, not intended to mean pull of gravity ? 

This Warrant is dated four years before the first edition 
of the “ Principia/' in which the downward tendency of & 
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weight wag first clearly demonstrated as due to the attrac¬ 
tion of the Earth, although mere surmises had been 
propounded by early astronomers, and in Ai Troilus and 
Cressida u we have— u As the very centre of the earth, 
drawing all things to it ” 

But Acta of Parliament on u Weights and Measures " 
were extant hundreds of years before the first appearance 
of the u Pnncipia J ' , and when the standard pound weight 
was defined in these Acta, it was the lump of metal 
preserved at the Exchequer that was described, and not 
the pressure on the bottom of the box in which it was kept 

13 Formerly, the words vtr tnertuv , or inertia , were 
used instead of the modern word mass (often used 111 
ordinar> language as the equivalent of bulk) But it is 
useful to notice that inertia is not always the same thing 
as weight or mass, or even proportional to them 

Thus the inertia of a body is increased by the presence 
of the surrounding medium, the inertia of a sphere 
moving in a fncuonless incompressible liquid is in¬ 
creased by half the weight of the liquid displaced, and 
of a cylinder moving perpendicular to the axis^by the 
weight displaced , while an elongated projectile requires 
rotation about an avis for stability of flighf, in conse¬ 
quence of its inertia being different for different directions 
of motion 

The inerii 1 of a pendulum, or of the Lram in § 2, is in¬ 
creased to an appreciable extent b> the presence of the 
surrounding air 

Again, the ineitia of a rolling hoop is twice its weight, 
of a cylinder is half again as great, of a billiard ball is 40 
per cent greater , and the inertia of a bicycle, or of the 
train we have considered in § 2, when the rotary inertia of 
the wheels is taken into account, must be increased by a 
fraction of the weight of the wheels and axles equal to 
JF/a?, where a is the radius of a pair of wheels, and k the 
radius of gyration of the wheels and axle about the axis 
of rotation 

For the same reason the centre of inertia does not 
always coincide with the rentre of gravity, or centre of 
mass The buffers of a railway carriage should be at the 
height of the centre of inertia , and this i\ easily seen 
to beat a height 



above the axles, zu denoting the weight of the wheels, W 
of the body of the carnage, and h the height of its centre 
of gravity above the axles 

The recommendations of the A I G T , in their 
“ Syllabus of Elementary Dynamics,” will only serve to 
widen the increasing gulf between theoretical treatises 
and the Applied Mechanics which engineers use, unless 
the Committee of the A I G T will set to work to invent a 
totally new word, such as heft , to express the pull of 
gravity on a given weight, as an equivalent of the French 
word pesanteur 3 it is hopeless to attempt todegrade the, 
old word weight into the subsidiary secondary meaning 
90 Jong as in commerce, and in the Acts of Parliament, 
weight invariably means quantity of matter, cofta 
matena A G Greenhill 


APHANAPTERYX AND OTHER REMAINS IN 
THE CHA THAM ISLANDS 

I N a former letter I sent you some account of the find¬ 
ing of the Aphanapteryx in the Chatham Islands I 
have now gone more carefully over the bones I collected 
there, and some additional notes may not be without in¬ 
terest I find that, of the heads I have obtained, a number are 
much larger than that of Aphanapteryx broecket (Schlegel), 
and are therefore rightly assigned, 1 think, to a distinct 

3 >ecies The tarso-metatartus, as figured by M. Milne- 
dwards, however, may, I think, prove to belong not to 
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Apkanapteryx&x at any rate not to a species with so robust 
a tibia I found several tarso-metatarsi in near relation to 
the tibi.E and femora, and heads of A hawkinsi t and they 
are all without exception much shorter and stouter bones in 
proportion to the tibise and femora Out of the same 
strata which contained Aphanapteryx , I obtained a num¬ 
ber of the bones of the skeleton of a Fuhca very nearly 
related to F newtoni Like the Aphanapteryx bones, 
they vary very much in size, some being equal, others 
much larger than those of F newtoni So much so that I 
am inclined to recognize them as different species, or at 
least different races The larger species 1 have named 
F t hat bairn nst r The portions I have had before me are 
the pelvis, Lhe femur, the tibia, and metatarsus I have 
portions of a large ralline skull, which may be that of this 
Fu/ica, but it is rather too imperfect to enable me to speak 
more confidently at presenL The tarso-metatarsi of this 
bird agree much more closely with the tarso metatarsus 
assigned m M Milne-Edwards’s plate to Aphanapteryx 
Of the Aphanaptetyv I possess the complete cranium, 
femur, tibia, metatarsus, humerus, and pelvis Among 
the other interesting specimens so far identified, are the 
huinen and pelvis of a species of Crow half as large 
again as C corniv They agree closely with those of a 
true Corvtts I have designated it as Lorvus monorum , as 
I found some of these bones among the remains scattered 
round a very ancient Morion cooking-place, which had 
become uncovered by the wind in the strata in which 
Aphanapteryx occurs Indeed, in this kitchen-midden I 
gathered portions of the Aphanapteryx , of a large swan, of 
several species of ducks, and of a Carpophaga indis¬ 
tinguishable from the species now living on the islands 
—a species {Carpophaga t hatha mica mihi 1 ) newto science. 
I may say that it 15 easily distinguished from C 
nova-zcalandicB by the breast-shield in both sexes being 
altogether duller than, and not extending so far ventr ally 
as, in the latter The head, neck, and breast are of the 
same colour—a dull green, with purple and green metallic 
reflections when viewed with the bird between the light 
and the eye It is, however, most markedly distinguished 
by the pale lavender colour of the external border of the 
wings, the much paler colour of the lower back and rump, 
and by the black on the under surface of the tail feathers 
being prominent on all the rectnces except on the anterior 
portions of the outer tail feather on each side, and passing 
under the tail coverts in a broad wedge Mr Travers 
relates that he was informed by one of the early settlers 
on Pitt Island that he remembered the first appearance 
of the pigeon in the islands This statement cannot well 
be accepted in face of the presence of the bird's bones 
in a midden so ancient as that I have referred to above. 
In the Aphanapteryx beds, I obtained also the portions 
of a 3 kull of a species of Columbida , apparently of a 
Columba , of which I can say little till I am in possession 
of more material I have obtained also bones of the small 
hawk ( Harpa), showing that it existed on the islands, 
whereas it 13 now unknown there, although Circus 
gouldi is not uncommon 

At about 3 feet below the floor of a small cave, which 
the weathering limestone has deposited, I obtained por¬ 
tions of a pigmy Weka (1 Ocydromus pygmaus ), and also 
the limb bones of a rat If they have been gradually 
covered to this depth by the fall of particles from the 
roof, as there seems no reason to doubt, their age mutt 
be very great , but whether that would talce us back to a 
date antecedent to the arrival of the Monorls In the 
Chatham Islands is a more difficult question to answer 
with our present data 

So far, the birds of whose presence in the Chatham 
Islands till now*we have had no knowlege, are : Harpa 
tferox, Nestor mendtonalis and IN noiabilts t Corvus 

T Carfofh *jfj ck 4 tkam*nni of RolhicKUd, P.Z.S. 1891, p. 91a, pi xxrlit 
D ] 



NA TURE 


JOLY 14 , 1892] 


ntonorum t Ocydromuspygm&us } Fulica newtom^F chat- 
AamenstSf Aphanapteryv hawkinsi , Ap ? spp , Ckenopis 
sumnerensts , Carpophaga chathamica l Columba sp 

Henry O Forbes 

Canterbury Museum, April 2 


ADMIRAL MOUCHEZ 

E have already referred to the loss which French 
science has recently sustained in the sudden death 
of the director of the Pans Observatory, at the age of 71 
It falls to the lot of few sailors in any country to take so 
large a share in scientific progress as did Admiral M011- 
chez, or to combine great administrative capacity with 
thorough knowledge and power of initiation 

His love for astronomy and geodesy first made itself 
felt when he was at the College Louis le Grand Appointed 
to the navy in 1843, he was captain of a frigate in t86i, 
but three years before this he had communicated to the 
Academy of Sciences observations of the partial eclipse 
of the sun seen by him at Buenos Ayres on September 7, 
1858 He was then in that locality constructing the 
hydrographical map of the eastern coast of South 
America A year or two later he presented to the 
Academy a map of Paraguay, and he was presented as a 
candidate for filling the seat vacated by the untimely 
death of Bravais in 1863 But he was outvoted, and he 
continued his hydrographical work He published a 
description of the coast of Brazil, and he observed an 
annular eclipse of the sun (on October 30, 1864) at San 
Catharina, Brazil 

When in 1872 expeditions were being organized by all 
countries to observe the transit of Venus in 1874, 
Mouchez was placed in command of the party which was 
destined for the island of Saint Paul The climatic con¬ 
ditions of this island—either the winds are very violent, or 
the heaven is nearly always overcast—did not seem to 
favour the observers The head of the expedition had 
the greatest difficulty in reaching his post, and it was in 
the middle of a violent storm that he had to approach 
the large volcano which was to be his station 
The evening of the day before the transit the rain fell 
in torrents , but the next day, at the moment wished for, 
by quite a fortunate chance, the storm cleared in con¬ 
sequence of a change of wind, and the veil of mist which 
covered the sky suddenly vanished , the observation was 
thus made under mo9t favourable conditions Mouchez 
was able to recognize the atmosphere of Venus very dis¬ 
tinct from that of the Sun at the moment of contact 
The astronomical expedition which he commanded 
was composed of naturalists as well as astronomers, it 
has furnished science with interesting accounts of the 
geology, zoology, and botany of the islands of St Paul 
and Amsterdam its neighbour. 

On Mouchez’s return to France he was promoted Com¬ 
mander of the Legion of Honour at the same time that he 
was nominated a member of the Academy of Sciences in 
the place of the astronomer Mathieu In October 1875, 
at the annual public stance of the five academies, he gave 
an account of his expedition to the island St Paul. 

In 1878 he obtained from the French Admiralty the 
funds required for establishing at Montsouns, with the 
same Instruments used by him at SL Paul, a school of 
astronomy for the use of marine officers and masters 
Thu school is in full prosperity, and every year about a 
dozen men are trained in conducting astronomical and 
magnetic*! observations. 

When Le Vemer died, on September I3{ 1877, Mou¬ 
chez, then commander, was appointed to the directorship 
of the National Observatory, and nearly simultaneously 
with this Commander Mouchez received the rank bf Rear 
Admiral He was put on the Reserve List in 1880 
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Admiral Mouchez showed himself, at the Observatory, 
an active administrator He brought about many marked 
improvements in the different branches of the establish¬ 
ment He suggested the establishment of a practical 
school of astronomy, which has been worked for eight 
years consecutively, and has furnished all the French 
observatories with a remarkable supply of young astro¬ 
nomers Thirty have passed through the two year®' 
course • 

Admiral Mouchez always encouraged useful researches, 
and the magnificent work undertaken with so much suc¬ 
cess by the brothers Henry in celestial photography, and 
the development of the equatorial couch under the foster¬ 
ing care of M Loewy, must be specially mentioned here 

But by far the most important result of this kind which 
we owe to the Admiral's clear foresight and power of 
dealing with men is to be found in the Chart of the 
Heavens, which will remain as one of the memorable 
works of the science of the nineteenth century It was 
on the proposal of the director of the observatory that the 
Academy, of Sciences convoked foreign astronomers to 
take part in the Congress which, on three different occa¬ 
sions, assembled with so much success at the Paris Obser¬ 
vatory 

This vast undertaking would have been impossible 
without the genius of the Fiench nation and without 
such a man as Mouchez It is essentially an international 
work which England should have started, but alas J in 
such matters our science is scarcely national , it is paro¬ 
chial, and so it must remain until the relations between 
science and the Government are changed 

Admiral Mouchez was a very zealous promoter of 
colonial observatories He travelled to Algiers in order 
to preside over the inauguration of the large establish¬ 
ment erected by M Trdpied This very year, having 
travelled to Tunis to recruit his failing health, he had 
taken steps for creating an astronomical station in the 
town of Zaghouan, and he was advocating the building 
of observatories at Tahiti and Tananarive* at the time of 
his death B 

There are few astronomers who will not feel the death 
of Admiral Mouchez as the loss of a dear friend, and one 
in whom loyalty, honesty, and simplicity of character 
were so blended that the great services rendered by the 
savant were almost forgotten in the esteem felt for the 
man 


NOTES 

M Meckel, the President of the Botanical Section of Lhe 
French Association for the Advancement of Science, propose!, 
as special subjects for discussion at the approaching meeting of 
the Association, to be held at Pau, the flora of the Alps and of 
the Pyrenees, and a comparison between them , and the belt 
means of arranging and preserving botanical collection!. 

Prof T H Huxley has been elected President, and Sir 
Henry Roscoe and the Master of University College, Oxford, 
two of the Vice-Presidents, of the Association for Promoting a 
Teaching University for London Motions on the whole 
favourable to the plans of the Association have been carried by 
Lhe Senate or the University of London and the Council of 
University College. 

Prof. Ramsay, in hu report aa Dean of the Faculty of 
Science in University College, London, has to record many 
changes during the past session Reference is, of courae, made 
to the re lire men t of Prof, Croom Robertson from the Chair of 
Philosophy, and to the appointment of Dr James Sully as his 
succewor. Prof. Ramsay's predecessor as Dean, Prof 
Lankester, expressed to him hU regret that he had not taken 
steps to ascertain the number of original investigations carried 
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out during the time of his Deanship , and it occurred to Prof 
Ramsay (hat no more fitting task could devolve on the Dean 
than to chronicle how far the progress of science is due to those, 
students and teachers, who work in University College His 
colleagues have responded to his inquiries, and he has thus been 
able to lay before the Council a hat of publications amounting 
in all to 84 separate memoirs or books They contain accounts 
of researches in which prefessori, assistants, students, former 
students who are still at work in the College have taken part , 
and Prof Ramsay maintains that in ibis, as well as in the 
routine of teaching, the College fulfils the duties of a true 
University The record, he contends, equals, if it does not 
surpass, that of any University in the kingdom 

SINCE Saturday last Mount Etna has been in a state of 
eruption, and many severe shocks of earthquake have been felt 
in the surrounding country From midnight till gix o’clock on 
Saturday evening there were eleven distinct shocks About 
noon on Saturday a great fissure opened on the summit of the 
mountain, from which lava began to issue with grefit rapidity 
During the following night the eruption assumed farming propor¬ 
tions, and huge quantities of lava streamed down the sides of the 
mountain This rapidly flowed in two streams—one going in 
the direction of Nicolosi and the other towards Belpasso There 
was a severe earthquake shock in the immediate vicinity of the 
volcano on Saturday mghl On Sunday the people of Nicolosi 
assembled for moss outside the cathedral, and remained 
kneeling in the open air, being afraid to enter owing to the 
continued shocks of earthquake At five o'clock in the evening 
the shocks continued, and very loud subterranean rumblings 
were heard, giving the impression of a terrible storm Twelve 
houses and a portion of a church were destroyed. The eruption 
continued very active On Monday it was slated Lbat the 
rumblings had grown less frequent, and there were indications that 
the eruptions from the newly-formed fissure were about to cease 
The principal crater, however, showed signs of renewed activity 
On Tuesday the following telegram wa^» despatched from 
Catania through Reuter’s agency —"The eruption of Mount 
Etna u again rapidly increasing in volume and intensity Five 
craters at differed points on the mountain are showing great 
activity Loud explosions occur continually, and this morning 
there was a strong shock of earthquake Giarre, ou the l coa L U Lo 
the north of Catania, has been reduced to ruins, and the whole 
country round ha9 suffered severely, A number of engineers 
who have been sent lothepoin (9 immediately threatened express 
fears that the wells will blow up on contact with the lava There 
is no panic, and id the circumstances the people maintain a 
fairly calm demeanour J> 

A terrible disaster has happened in the neighbourhood of 
the sulphur springs of St Gervais, a little way off the road from 
Geneva to Chamonix According to a Reuter's telegram, 
despatched from Bonneville, Haute Savoie, on July 12, the 
calamity was due to the fact that the lower end of the glacier of 
BJonnay became detached from Mont Blanc and fell Into the 
torrent beneath It earned away with it the little village of the 
same name The masses of ice and the wreck of the village 
formed a dam whiohheld up the waters for some time, until they 
suddenly broke Lhrough the obstruction and burst like a cataract 
into the mountain stream, known as the Bon Nant, which flows 
by St. Gervais les Bains. These thermal springs, the medi¬ 
cinal virtues of which attract many visitors to the hoiel 
during the year, rise in the wooded ravine of Monljoie, 
through which the Bod Nant or "Good Stream" passes 
on its way down to meet the river Arve The gorge id which 
the EtablUsement des Bains, erected at on altitude of 206b 
feet above the level of the set, stands, or rather stood, is 
narrow, and the hotel consisted of five separate buildings joined 
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together by walls of stone roughly hewn from the mountain side 
At a quarter past two on Tuesday morning or thereabouts, the 
people in the hotel were awakened by a terrific noise of rushing 
water, and the crashing of rocks one against the other. Then a 
furious gust of wind drove through the gorge The next moment 
a torrent of water, carrying with it fragments of rock, trees, and 
debris of all descriptions, hurled itself upon the hotel Of the 
five buildings, three were utterly destroyed, another was nearly 
so, while the fifth remained almost unhurt, owing its safety to 
its position, which was high above the course of the Bon Nant 
Passing down the valley, the torrent struck the village of Le 
Fayet, which was almost entirely demolished The wreckage 
of the houses was swept down the stream for miles into the river 
Arve, on the surface of which corpses and debris of all kinds 
were seen floating all day on Tuesday According to the latest 
calculations on Tuesday evening, there were no fewer than 200 
victims, more than half of whom were staying at the bathing 
establishment of St Gervais 

The following are among the Civil List pensions grented 
during the year ended June 20 —to Mrs Caroline Emma 
Carpenter, /"loo, in consideration of the services rendered by 
her late husband, Dr Philip Herbert Carpenter, R S , to 
science, and of the sad circumstances in which she was left by 
his deaLh , lo Mr 1 homas Woodhouse Levin, j£5o, in con 
sideration of the services he has rendered lo education and 
philosophy and mental science, of his blindness, and of his 
inadequate means of support , to Dr George Gore, F R S 1 
^150, in consideration of his services to chemical and physical 
science , to Mr Henry Dunning Macleod, M A , ^100, in con 
sideration of his labours ns a writer upon economical subject , 
to Mr Henry Bradley, ,£150, in consideration of bis labours m 
connection with Ihe "New English Dictionary", to Miss 
Letitia Marian Cole, ^30, Miss Henrietta Lindsay Cole, 
4^30, and Miss Rose Owen Cole, ^30, in recognition of the 
services rendered by the late Sir Henry Cole to the cause of 
artisLic and scientific education , and to Mrs Jeanle Gwynne 
Bettnny, ^"50, in consideration of the services rendered to the 
spread of scientific knowledge by the numerous writings of her 
husband, the late Mr G T Bettany, M A 

Mr Thomas Hanbury has presented to the Botanical 
Institute at Genoa the very rich collection of vascular plants 
made by the late Prof Willkomm, of Prague It comprises as 
many as 14,472 species, the greater number being European or 
from the adjacent districts of Asia and Africa It ll especially 
rich in plants of the Spanish Peninsula, and includes most of 
Willkomm’s original type-specimens 

The Society of Natural History of St Petersburg has 
despatched Dr, K N Denkenbach on a mission to explore the 
flora of the Black Sea 

The death 11 announced of Prof Giovanni Flechta, Vice 
President of the Reale Accademia delle Scienze of Turin. 

The senes of fifteen water-colour paintings of the volcanic 
district in New Zealand, which were lent by Miss Constance F. 
Gordon Cumming to the Indian and Colonial Exhibition, are 
now lent to "The Castle" at Nottingham, where they will be 
shown for some little time They were in the Indian and 
Colonial Exhibition at the time of the great eruption of Mount 
Tarawero, which destroyed the beautiful Terraces 

The weather during the past week has been changeable, with 
frequent rain, pore particularly in the north and west, 17 inch 
was measured on Lhe west coast of Ireland on the morning of 
the 12th instant At the time or our lost issue a deep depres¬ 
sion lay over the north of Scotland, the barometer being below 
29 inches, while a moderate westerly gale was blowing In the 
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Channel, with a high sea , and other depressions have subse¬ 
quently travelled to the northward of our Islands The weather, 
however, remained fair, but cloudy, in the southern parts of the 
kingdom, and fog prevailed on the north east coast on Monday 
The distribution of barometrical pressure has, for the most p*rt, 
been favourable to westerly winds, the high barometer being 
situated over the north of France A change, however, set in 
on Monday, accompanied by strong easterly winds and a falling 
barometer, the highest readings having shifted northward, with 
their centre situated to the eastward of our islands These con¬ 
ditions were followed by fresh disturbances, accompanied by 
rainy and unsettled weather Temperature has been lower than 
of late, although but little below the average , the highest day 
readings have seldom reached 70“ The Weekly Weather Report 
issued on the 9th showed that, for that week, bright sunshine 
continued fairly prevalent over the eastern and southern districts, 
and that there was a considerable excess of rainfall in Ireland 
and ihe northern and western parts of Scotland 

The United States Weather Bureau has just published 
Bulletin No I, containing some interesting notes on the climate 
and meteorology of Death Valley, California Thu valley lies 
between lats, 35° 40' and 36“ 35' N and longs 116 0 15' and 
117" 5' W , and owes its name to the fate of a party of lmnu 
grants, who, about 1850, perished from thirst The principal 
feature of interest about the place is that, although situated 
about 200 miles from the sea, it is said to he 100 feet or more 
below the sea level, as determined from barometrical observa 
tioas. The observations now published were commenced by the 
Geological Survey and Lhe Signal Service, and were continued 
by the Weather Bureau during five months from May to Sep 
lember, 1891, and we believe these are the only regular obser¬ 
vations, with trustworthy instruments, that have been made there 
The principal meteorological features arc the excessive heat and 
dryness , the temperature rises occasionally to 122 in the shade, 
and rarely falls during Lhe hoL season below 70° It is said that 
the thermometer has sometimes reached 130 , and once even 
137°. The diurnal range of the barometer 13 characteristic of 
the form found in continental valleys, being of the purest single 
maximum type, and has the largest amplitude known lhe 
rainfall was extremely light, and was always cither a slight 
sprinkle or a thunderstorm The total fall for the five months 
was only I 4 inches It showed a distinct diurnal frequency , 
nearly all the Hburs of ram being during the night Sand storms 
were also observed on several occasions 

The Deutsche Seewarte has just issued Part IV of their 
meteorological observations made at distant stations The 
observations are made three times daily, and monthly means 
ore added in the form agreed upon for international meteoro¬ 
logical publications. These observations are especially valuable 
both on account of the remoteness of the places and of the 
detaiU which are given about the stations and the instruments 
used This volume contains observations made (l) at six 
stations in Labrador for 1SS7 , (2) at Walfisch Bay for 1889 , 

(3) IQ the Cameroon estuary, from April 1889 to June 1890, 

(4) at Bismarck burg, Togoland, West Africa, from June 1889 
to May 1890, (5) at Chemulpo, Korea, from July 1888 to 
December 1889, (6) at Mohammera, mouth of the Euphrates, 
from June to August 1885 , and (7) at Bushire, from September 
1885 to March 1886 In some cases the introductory text con- 
taioi general remarks relating to the tides and prominent 
features of the climate 

Df February 1888, Dr E Etienne wai sent to'Banana by the 
Congo Free State to direct the sanitary service, and he made 
regular Meteorological observations there, six times dpily from 
December i f 1889, to May 16, 1891, which have now been 
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published by the State The range of temperature during the 
year 1890 presented great regularity, the absolute maximum, 
93 0 6, occurred in March, and the minimum, 6i* 9, In July , 
the lowest maximum was 73 0 9 in July, and the highest 
minimum, 79 0 2, in April The greatest monthly variability 
(the difference of the monthly mean from one month to another) 
was 5° 0 between May and June The winds are very uniform 
a land breeze from south east to south at sunrise, then calm till 
about llh a in , a sea-breeze frftm south west till about 7h 
p in , and a second calm about loh pm 1 he rainy season of 
1889-90 numbered fifty days, with a mean daily fall of O 49 
inch The most remarkable fall was 1 2 inch in 45 minutes 
The rainy season of 1890-91 differed considerably from the 
former, the number of wet days was only 29, with a mean 
daily fall of o 52 inch, the total amount being about five-eighths 
of that in the previous year In addition to the above there is 
a very small amount of rain in the dry season 

That iron is always present in small quantities in chlorophyll 
has been -ftsertod over and over again in botanical text-books 
Dr II Molisoh, who has recently investigated the subject of 
Lhe presence of iron in plants, disputes this, and asserts that he 
has never found a trace of iron in the ash of chlorophyll He 
stales that iron occurs in plants in two forms—in that of ordinary 
iron sails, and in the “masked” condition, in which it is so 
closely combined with organic substances that the ordinary re¬ 
agents fail to detect it In this form iron occurs both in the 
cell-wall and in the cell contents, but it does not enter into 
living protoplasm 

Iv one of the alcoves of the Museum of the Academy of 
Natural Sciences, Philadelphia, there are various fossil bones 
of extinct animals belonging to the Pleistocene period, and 
along with them a human l>one These "finds" were pre¬ 
sented to lhe Academy in 1846 by Dr, Dickeson, who dis¬ 
covered them in a single deposit at the foot of the blufT 
in Lhe vicinity o£ Natchez, Mississippi Specimens—one from 

the human bone, the other from one of the bones of a 
Mylodon—have been submitted for analysis to Prof F. W 
Clarke, chemist of the U S Geological Survey , and the 
result is reported by Dr Thomas Wilson, of the Smithsonian 
Institution, in the current number of the American Naturalist 
The human bone is in a higher state of fossilization than the 
Mylodon It has less lime and more silica. In their other 
chemical constituents they are without any great difference. 
Of lime the bone of the Mylodon has 3048 per cent, while 
that of man has but 25 88 per cent Of silica the Mylodon 
has 3 71 per cent , while man has 22 59 per cent Dr Wilion 
refers to the ordinary uncertainty of this lest when applied to 
specimens from different localities and subjected to different 
conditions, but points out that in the present case no such 
differences exist The bones were all encased in the same 
stratum of blue clay, and were subjected practically to the same 
conditions and surroundings 

Mr A J. Cook, of the Agricultural College, Michigan, hoi 
been making experiments to determine how much honey is 
needed to enable bees to secrete one pound of wax, and he has 
found that the amount Is eleven pounds of honey Thu is less 
than Lhe amount given by Haber, and more than that stated by 
Viallon and Hasty An account of the experiments and of 
many other interesting facts relating to apiculture will be found 
in a report included in Bulletin 36 of the U S Department of 
Agriculture. 

AN interesting memoir of John Hancock, with portrait, opens 
the latest instalment (vol, xi. Fart 1) of the Natural History 
Transact Loos [of Northumberland, Durham, and Newcastle- 
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upon-Tyne The writer, Dr, Embleton, gives an excellent 
account of Hancock’s masterly power of mounting animals 
He notei also Hancock's remarkably intimate knowledge of the 
characters and habits of birds “ He could describe and imitate 
their motions and sounds so vividly, by feature, voice, and 
posture, as to be most instructive and at the same time amusing, 
whilst he convinced his auditors of the naturalness of his 
pantomime 11 

A paper on the Tertiary Rhynchophora of NorLh America, 
by Mr. Samuel H Scudder, has been repnnLed from the 
Proceedings of the Doston Society of Natural History (Vol 25) 
The assortment of the mass of Tertiary insects from American 
western deposits, upon which Mr Scudder has been engaged 
for many years, has brought to light an unexpectedly large 
□umber of Rhynchophora, about eight hundred and fifty speci¬ 
mens having passed through Mr Scudder's hands , of these, 
however, fully a hundred have proved too imperfect for 
present use or until other specimens in better condition may 
show what they are Seven hundred and fifty-three speci¬ 
mens have served a9 the basis of a Monograph now being 
printed More than half (431) of these specimens come from 
the single locality qf Florissant, Colo , and excepting a single 
specimen from Fossil, Wyo , and another from Scarboro', 
Ontario, the others are divided between Lhree localities not 
Widely removed the crest of the Roan Mountains in western 
Colorado, the buttes on either side of the lower White River 
near the Colomdo-Utah boundary, and the immediate vicinity of 
Green River City, Wyoming One hundred and ninety three 
specie^ are determined, divided among ninety five genera, thirty- 
Bix tribes or sub families, and six families, by which it will be 
seen at once that the fauna 15 a very varied one It is richer 
than that of Europe, where there have been described (or merely 
indicated) only one hundred and fifty species, of which nine come 
from the FJeistocine The older Tertiary rocks of America, 
therefore, are found to have already yielded nearly twenty eight 
per cent more forms than the corresponding European rocks 
Although it is evident to any student of fossil insects that even 
in Tertiary deposits we possess but a mere fragment of the vast 
host which must have been entombed in the rocks, Mr Scudder 
contends that we have already discovered such a variety and 
abundance of forms as (o make it clear that there has been but 
little important change in the insect fauna of the world since the 
beginning of the TerUary epoch 

In a paper on artesian water in New South Wales, printed 
In the current number of the Journal and Proceedings of the 
Royal Society of that colony, Prof Edgeworth David says that 
water rises to the surface in many parts of the east central por¬ 
tions of Australia from mud or mound springs These occur 
chiefly in strata of Cretaceous age The most remarkable groups 
are perhaps those on the Lower Flinders, which have been de¬ 
scribed by Mr E Palmer in the Proceeding* of the Royal 
Society of Queensland The springs erupt thin mud and hot 
water intermittently, and thus gradually build up around their 
onflccs mounds of mud of a rudely crateriform shape At 
Mount Browne, on the Lower Flinders, several feet above the 
general level of the plain, is a mud spring mound covered with 
gigantic Lea trees (Melaleuca leucodendron ), among the matted 
roots of which the hot water steams in clear shining crystal 
pools At the top of the mound is a large basin of hot water, 
stated to be fathomless The roots and branches of the tea-trees 
lying in this water become coated with a soft green vegetable 
substance, with air bubbles clinging to them Innumerable 
■mall bubbles of caxbon-dioxlde are continually rising to the sur¬ 
face of the basin. The water u too hot for the hand to bear 
for any length of time, but when cooled it U good for use and 
always bright and clear, and free from any taste, while that In 
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the adjoining cold springs 11 extremely disagreeable The tem¬ 
perature of the water in two of these [hot spring! at Mount 
Browne is iao° F No change hai been observed in the hot 
spnngi as regards level or temperature since 1B65, when a 
cattle station was settled there 

Among the curiosities in the mines and mining building at 
the Chicago Exhibition will be a solid gold brick, weighing 500 
pounds, and worth 150,000 dollars It will be exhibited by a 
mine owner at Holena, Mon 

Da C F MacDonald, who has been present at the seven 
executions by electricity in New York State, has submitted to 
the State authorities a report, in which he contends that experi¬ 
ence has thoroughly justified the abolition of hanging When 
the new method is used, death, he maintains, occurs before any 
sensation of pain or shock can be conveyed to Lhe brain of the 
condemned Dr MacDonald's conclusions are endorsed by a 
hundred physicians who have acted as witnesses at different 
executions 

The raisin industry is being gradually developed in Victoria, 
and promises shortly to be sufficient to Bupply the requirements 
of the colony So says Mr J Knight, who writes on the sub¬ 
ject in the new Bulletin of the Victoria Department of Agricul¬ 
ture Extensive planting, he says, is going on in various parts 
of the colony, from Lhe extreme west at Mildura along to the 
east as far as Wongaratta, the largest plantation being in the 
well-known Goulburn Volley In this locality not only has the 
manufacture of raisins received attention during the last six 
years, but Lhe products of the currant vine also arc now being 
placed on Lhe market 

Thf second volume of the Photographic Annual has been 
issued It includes a vast number of advertisements, but coo- 
talm also some able articles, among which we may especially 
note Mr Albert Taylor's general view of the progress of astro¬ 
nomical phoLography during 1891 

In 1891 wide-spread alarm was caused in Amenci by the 
presence of several species of destructive locusts in different 
parts of the country, particularly in the Western Slates. A 
general summary of these incursions was given in Mr. C. V. 
Riley's annual report for 1891, and now a Bulletin has been 
issued by the U S Department of Agriculturadfidving the de 
laded reports of lhe agent* who carefully examined the invaded 
districts 

A CATALOGUr of the marine shells of Australia and Tasmania, 
compiled by John Brazier, Y L S , is being printed by order of 
the trustees of the Australian Museum, Sydney The first part, 
dealing with Cephalopoda, has been issued The task cannot 
be accomplished very quickly, os it entails the examination of 
mkny thousands of Specimens, both dry and in BpintJ The 
catalogue will include not only the species represented in the 
general Museum collection, but also those in the Hargreave J s 
collection presented to the trustees by the late Mr Thomas 
Walker, and those recently purchased from Mr Brazier 

Mr R- Etheridge, Jun , gives, in the latest instalment of 
the Transactions of the Royal Society of Victoria, an interesting 
account of a fine specimen of an unusually large species of Lhe 
genos Bel on as to urns, obtained in 1889 by Mr George Sweet, of 
Brunswick, Melbourne, in the Rolling Downs formation (Cre¬ 
taceous) of Central Queensland The fossil exhibits % long, 
slender fish, with deep, narrow ganoid scales and feeble fins, 
bent upon itself at about the middle point, end wanting the 
greater part of Lhe head Species that are apparently allied 
have been recorded from the Upper Cretaceous of Western 
Europe, India, and Brazil, and Mr. Etheridge notes that the 



July 14, 1892] 


NATURE 


25 7 


present discovery is or great interest u extending still further 
the ascertained geographical range of the genus during 
Cretaceous times. 

The very extensive alterations in botanical nomenclature 
proposed in Kuntre’a " Revisio Generum” has prompted a 
proposal, emanating from the four eminent German botanists, 
Ascherson, Engler, Schumann, and Urban, with the assent of 
a number of their colleagues, for a revision of De Candolle's 
11 Lou de Nomenclature Botanlque M The essential points of 
the propositions are that the starling point for the priority of 
genera, as well as of species, shall be the year 1753, the date of 
the publication of Linnaeus's “Species Plant a rum ” , that 
“nommanuda” and "seim-nuda,” te nameswilhoutadngnoMs, 
or with only a very imperfect diagnosis, shall he rejected, as well 
ms figures without a diagnosis, that no generic name shall lie re¬ 
jected because of its similarity to another generic name, even if it 
differ only in the last syllable, but that, if the difference be in 
spelling only, the later name mint be rejected , that Lhe names 
of certain large and universally known genera he retained, even 
though they would have to be rcjcoled by the strict rules of 
priority English botanists are invited to signify their assent 
or otherwise to these propositions 

AT the meeting of the Linnean Society of New South A\ lies, 
on May 25, Mr Pedley exhibited a very line and perRct saw, 
about 5 feet long, of the saw fish Ptistis zysron, lileeker The 
fish, without the saw, was about 19 feet long, and was captured 
in a net at Evans River, NSW The number of pairs of 
rostral teeth for this species is usually given as from 26 32 , the 
specimen exhibited had only 25 pairs, all in pHce At the 
same meeting, Mr Hedley exhibited, on behalf of Mr 
Rainbow, a spider of the family Epandrf This raie and le- 
markable insect furnishes an addition to Lhe fauna of Auslnlia, 
and it is supposed that a new genus may he required for its 
reception 

Mr W. A Rogers, writing to Science from Colby Univer¬ 
sity, Waterville, Me , confirms testimony given by Mr Kun/ 
as to the fact that Lhe hardness of diamonds is not pui_epLibly 
reduced by cutting and polishing In Lhe eailier years of Mr 
Rogers’s experience in ruling upon glass he was accustomed to 
select a gem with a smoothly-glazed surface, and, the stone 
being split in a cleavage plane inclined at a rather sharp angle 
to the natural face selected, this split face was ground and 
polished IiWnis way he was able to obtain at several points 
short knife-edges, which gave superb resulLs in ruling It wa* 
soon found, however, that after ruling several thousand rather 
heavy lines the diamond was liable to lose its sharp cutting- 
edge, and this experience became so frequent that he was com¬ 
pelled to resort to the method now employed, that of grinding 
and polishing both faces to a knife edge He has one ruling 
diamond prepared in this way, which has been in constant use 
for four yearB, and its capacity for good work has not yet been 
reduced In the slightest degree A diamond prepared by Mr 
Max Levy, of Philadelphia, has given even belter results, and 
10 far it shows no evidence of wear 

THE Bulletin de la SociJti des Naturalutes de Moscon 
(1891, Nos 2 and 3) contains a very interesting paper, in 
French, by Prof A Pavloff and Mr G W Lamplugh, on 
tho Speeton clays and their equivalents These clays, which 
have long occupied the attention of geologists, have ac¬ 
quired of late a new interest owing to close resemblance 
between their fauna and that of similar deposits in other 
countries, even as far distant as Russia The^work consists of 
three parts : the fint part, devoted to the description of the 
Speeton clays and their Lincolnshire equivalents, has been 
written by Mr. Lamplugh, and will, no doubt, be published in 
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English as well The second part, by ProT Pavloff, 11 devoted 
to the description of Lhe Cephalopoda found in these clays, the 
Speeton forms being compared with those of other countries, 
and especially those of Russia A table giving the succession 
of the subdivisions of the Jurassic and Cretaceous deposits, with 
their leading fossils, in the two Russian localities where they 
are best represented (Moscow and the lower Volga), is given 
by Lhe author, and it differs from a previous table by the intro¬ 
duction of a new Benes, named PxLchonan, which, although it 
has the thickness of but a few inches, has nevertheless a very 
peculiar fauna, of a well determined character However, for 
the present it ia not possible Lo classify u either under the 
Jurassic or the Cretaceous formation 1 he table 1* followed b) 
a detailed description of twenty-five specie!* of Heleinnites, 
of which eight are new, the chief interest of this description 
being in the attempt to give in each case the genealogical rela¬ 
tions of closely allied species, anil in a special chapter devoted 
to the geological history of Bclemnites generally arid the de¬ 
scent of various species supposed to have originated from the 
Bdcmmttj tripai titus of the middle Jurassic and Lias epoch In 
a subsequent paper, which will contain the third part of the 
work—namely, a comparison of the Speeton clays with those oi 
other localities—the auLhor proposes to describe in the aami 
way the Speeton Ammonite?, which are even more interesting 
than the Belemnitcs , and he hopes to be able then to give 1 
more positive answer as to where the separation must bi 
taken between Lhe Jurassic and the Cretaceous deposits of thi 
Speeton clay* and analogous deposits 

Mk Maiihias Dunn writes Lo us from Mevagissey, Com 
wall, that the fishing boat l//f pah landed a large shark there 
lat* ly which had got entangled in her mackerel nets Its length 
was II feet 2 inches, and 111 its stomach were two considerablc- 
si/ed congers lhe creature proved to be Couch’s Ponbeagle 
Shark, or Lunina xotnubna of Cuvier 

1 ill- additions to the Zoological Society's Gardens during the 
past week include a Tiger (/i/u tig) is J jr ) from Amoy, 
China, presented by Mr Robert Bruce , two Mountain Ka-kas 
{N*.stoi notabths) from New Zealand, presented by the Earl of 
Onslow, k C M G , a Chilian Sea Eagle (Gcianiuidns melano 
Luc us) from Chili, presented by Mr Edward Jewell , a Broad- 
fronted Crocodile {Crcnodilus fion'atus) from West Africa, 
presented by Mr G_ T Carter , a Common Boa {boa constrictor) 
from Suuth America, presentrdby Mr A E Oakes , a Macaque 
Monkey [Maiocm cynomol^us V) from India, a Kinkajou 
( Cc*eoleptes candivjkwlus) from Demerara, deposited , a Hippo¬ 
potamus (Hippopotamus amphibuis <J ) bred in Antwerp , sixteei 
Comm in Boas {Boa connirutoi) from South America, purchased 
an Indi m Muntjnc (Cervulus munt/ac 6 ) born in the Gardena 


OUR ASTRONOMICAL COLUMN 

Lunar Photography — Dr T Weinek, or the Pragu- 
Observatoiy, has been the recipient of several photographs o' 
the moon from Prof Holden for the purpose of making enlarge 
meats from them The photographs were obtained wuh th 
large equatorial of the Obaervaiory at Mount Hamilton, and a u 
illustration of one of the enlargements ia given in ILAstrvnomt 
for July The photograph 11 of the large crater Petavius, 15; 
kilometres in length. With M Weinek’s apparatus the photo 
graph was enlarged twenty times, giving a lunar Image of nearh 
three metres in diameter At first Bight the photograph look* 
as if the enlargement hod been earned a little too far, but when 
held at arm’s length the effect is very fine The most striking 
features noLiceable are the narrow river-like lines, which are 
numerous and very alike in appearance Whether these arc 
really photographic or not of course we cannot say, as we have 
not teen the original negatives, but they seem to be rather too 
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distinct and natural to be taken for any impression other than 
photographic What these rivers, If we may use such a term, 
are composed of is at present a subject or mere conjecture, 
but the day is not Tar off when a very careful systematic study 
will have to be undertaken to settle some of the Questions that 
have been recently raised In respect to our satellite's surface. 

Comet Swift (1892 March 6) —The ephemeris of this 
comet for the ensuing week, taken from the Edinburgh Circular, 
No 28, is as follows 
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Brightness at time of discovery taken as unity 1 he comet 
ies in the southern extremity of the constellation of Cassiopeia 


Opposition of Mars— All observatories which have the 
necessary equipment are especially mvitid by the United Stales 
Naval Observatory to join with them in making observations of 
the coming opposition of Mars Observations should commence 
on June 20 to September 23, this period bung divided into three 
parts, the comparison stars for the first seclion being O A S 
20970, tj Capncorni, 27 Capricorm, Canricorni, Lncaille 
8851, 41 Capncorni, D M -20°, 6923, Lalande 42700 It may 
be mentioned that observations made in accordance with the 
special circular which the U S Observatory has issued will be 
reduced by them 

SuN-SroT5 —fltmnul und li/dc for July conLains two very 
good photographs of the sun at the time of the great spot in 
the month of I'ehruiuy They were photographed by Dr 
Lohse, at the Astrophysical Observatory at Potsdam One was 
taken on February 13 aL loh , and shows Lhe large group near 
central transit with a smaller group on Lhe limb , while in the 
other, Lhe large group is nearer the western limb A small 
disc represents the relative sire of Lhe earth for companion 

Remarkablf Prominences —The sun’s atmosphere this 
year has been subject to many violent disturbances, indicated 
to us by the presence of spots, prominences, &c The spots, 
with special reference to Lhe February group, have already re¬ 
ceived much attention, but not so with the prominences From 
a set of forty observations of the latter made between March I 
and May 31, 1892, by M Trouvelot, 23 of these, as he says, be¬ 
longed to the most interesting type, 1 t , erupuve On April 6, 
1892, there appeared an arched Jike prominence on the sun's 
limb, extending through 12°, the length of its base being 
144,932 and its height 92,664 kilometres , to give an idea of 
Lhe size of this arch, it may he stated that as many os 22 globes 
Lhe size of our earth might have simultaneously passed under it 
At loh 54m , on the 8lh of the same month, a huge column of 
light, in shape rather like a candle flame, rose to a height of 
115,830, extending, in a little over half-an-hour, to 169,884 
kilometres A prominence of far greater length, occupying 34“ 
of the solar limb, but of much leas height than those mentioned 
above, was visible on April 15 Its base covered 410,632 kilo¬ 
metres, thus exceeding ten times the circumference of our earth 


GEOGRAPHICAL NOTES, 

At Lhe last meeLing of the Council of the Royal Geographical 
Society for the present session, it was unanimously agreed to 
admit women as Fellows on the same terms as men, There is 
nothing in the society's charter to limn the membership to men, 
and the proposal of admitting ladies has been made several 
times, and on the laBt occasion—two years ago—was nearly 
carried As there will not be another meeting of the society 
until Lhe opening of next teuton, the election of the first lady 
FR.GS cannot take place until November 

The Annul Congress of Lhe French Geographical Societies 
meet! this yfar at Lille in the first week of August, for the con¬ 
sideration of questions relating mainly to France and its colonies 
The French Association for the Advancement of Science will 
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hold its meeting at Pan, os we have already announced, In the 
third week of September Its Geographical Section will be 

P resided over by M E Anthoine, head of the French Map 
lepartment and of Graphic Statistics under Lhe Minister of the 
Interior In all departments of geography there u a remarkable 
revival of interest among Frenchmen at Lhe present time, 
alLhnugh the narrow or national aspect of the subject'pre¬ 
dominates over the wider or cob mo poll tan 

A curious account of the piratical Tugere tribe of New 
Guinea has been published In most of the continental geographi¬ 
cal journals on the authority of 11 an English medical missionary, 
Dr Montague," who was picked up by a Dutch war-vessel near 
the boundary of Dutch and British New Guinea* This gentleman 
told a remarkable narrative of his capture and imprisonment by 
the Tugere, but as no English missionary of his name is known 
to he in New Guinea, nor has any mission station been recently 
raided by the Tugere, there is no doubt that some mistake hu 
been made It 11 impossible that so serious an incident as the im¬ 
prisonment of an English missionary could be unknown in this 
country, and unleu strong evidence were forthcoming, it is diffi¬ 
cult to believe that such a thoroughly piratical people as 
the Tugere could show the diligence ui agriculture and the 
relatively high civilization with wruch the story credits them* 

M F A Martel continues his researches into the subter¬ 
ranean geography of France In March last he descended the 
“unfathomable” Crcux Perct on the plateau of Langres, 
proving it to be only 180 feet deep It is a hollow in Jurassic 
limestone, nnd, although open to daylight, forms a natural ice 
house, having a temperature of 2& a f when the external air was 
al 58° In June he examined the still more remarkable Creux 
dc Souci in the department of the Puy de Dome It proved to 
be a rounded cavity in recent basalt, 115 feet deep, having the 
appearance of being formed by a great gas bubble A stagnant 
pool occupied the bottom of the pit, and above it the air was bo 
much impregnated with carbonic acid that a candle would not 
burn In this instance also the temperature fell as the distance 
from the surface increased, that of the external air being 51°, of 
the air at the bottom cf the shaft 34°, and the water itself 34° 3 
The Pans Society of Commercial Geography recently awarded 
a medal to M Martel on account of the practical value of his 
researches in leading to the regulation of the underground 
drainage of Greece 


EASTER ISLAND 

HE prehistoric remains of Easter Inland make it for archaeo¬ 
logists one of the most interesting islands in the Pacific 
They will therefore read with interest an elaborate paper in the 
Report of the U S National Museum for 1888-80, which has 
just been issued The paper va entitled “ Te PilfltfTe Henuo, or 
Easter Inland/’ and is by William J Thomson, Paymaster, 
U S Navy It records the results of researches made by Mr 
Thomson during a visit paid to Easter Island by the American 
vessel, the Mohican , towards the end of 1886 The Mohican 
anchored in the Bay of Ilanga Koa on the morning of December 
18, iSS6, and remained till the evening of the last day of the 
year, when she sailed for Valparaiso Mr Thomson and some 
of his comrades, interested in the relics of a past phase of life in 
the island, made the most of the short time at their disposal, 
and hli essay will certainly rank among the most important con¬ 
tributions which have been made to our knowledge of the subject 
with which it deals 

He begins with a genera] account of Easter Island, and In this 
part of nls work has succeeded in presenting compactly and 
clearly much valuable information Of the geological features 
of the island he says that they are “replete with Interest.” The 
formation is purely volcanic, and embraces every variety per¬ 
taining lo that structure The tufaceoui lavas form the most 
prominent element in the physiognomy of the island. To them, 
with the action of Lhe tracle-winds and heavy rains, u due the 
fact that Easter Island is surrounded by precipltouj cliffs, rising 
in some cases to a thousand feet in height The formation 11 
extremely friable, and by the action of Lhe elements enormous 
mosses are continually disappearing beneath the waves that 
beat on the unprotected shore Both on the coast-line and In 
the interior there are many natural caves Some of these ore of 
undoubted antiquity, and Dear evidence of having been used by 
early inhabitants as dwellings and burial-places. It is reported 
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that small images, inscribed tablets, and other objects of 
interest have been hidden away in such caves and lost through 
land slides 

The climate Is not unlike that of Madeira, with one wet and 
one dry season Yams, potatoes, and taro are cultivated, the 
young plants being protected from the fierce heat of the sun by a 
mulching of dried grass gathered from the uncultivated ground 
bananas are grown, and so is sugar-cane, but the natives do not 
extract the juice for the purpose of making sugar. A wild gourd 
11 common, and constituted the only water-jar and domestic 
utensil known to the islanders Mr Thomson saw no flowenqg 

lopts indigenous to the soil, but ferns of many varieties are 
common, and grow in profusion In the craters of the volcanoes 
Except In a Tew exposed places, the slopes of the hills and 
^he valleyi are covered with a perennial grass resembling thL 
Jamaica grass ( Paspalum ) This natural growth lupphes ample 

pasturage for cattle and sheep 

The only quadrupeds peculiar to the island are several 
varieties of rodents Fish abounds in the surrounding sea, and 
has always been the principal means of support for the islanders 
Turtles are also plentiful, and are highly esteemed 1 he turtle 
occupies a prominent place in tradition, and is frequently repre¬ 
sented in the hieroglyphics It appears also on sculptured rocks 

According to the traditions of the natives, the island was dis¬ 
covered by King IIolu-Matua, who came from the land in the 
direction of the n<ung sun, with two large double canoes and 
three hundred chosen followers Mr i homson thinks there 
may have been more than one migration of people to the island, 
and that Lheir traditions may have been mingled together , but 
there can, he believes, be no reasonable doubt about the pro¬ 
genitors of the present islanders being of the Malayo-Folynesian 
stock. The people were shockingly treated by some of the early 
voyagers, and in 1863 the majority of ihe able-bodied men were 
kidnapped hy Peruvians, who carried them away to work in the 
guano deposits of the Chincha Islands and the plantations in 
p etu Just before the arrival nf the Mohican a complete census 
of the population had been taken by Mr Salmon, who found 
that the total number of natives was 155 The children are not 
much darker than Europeans, but the skin assumes a brown hue 
as they grow up and are exposed to the sun and trade-winds 
The eyes are dark brown, bright, and full, with black brows and 
lashes not very heavy The countenance ia usually open, modest, 
and pleasing In disposition the natives are cheerful and con 
tented They all profess Christianity, but there are now no 
missionaries among them, and they display a tendency to return 
to the old Pagan ideas Tattooing is no longer practised, but 
every islander advanced in life is ornamented in all parts of the 
body 

Atone time the island must have been densely populated, and the 
surviving monuments show that the inhabitants had alLained to a 
higher civilisation than that of other Polynesians Tile ancient 
stone houses at Orongo were thoroughly explored byMr Thomson 
and hi* party These curious dwellings seem to have been built 
for the accommodation of the natives while the festival of the 
"sea-birds 1 eggs" was being celebrated During the winter 
'months the Island U visited by great numbers of sea-birds, most 
of which build their nests among the ledges and cliffs of the in 
accessible rocks Some, however, choose two islets lying a few 
hundred yards from the south west point of Easier Island, and 
the natives are believed to have selected Orongo as a convenient 
spot for watching for the comlDg of the birds The fortunate 
person who obtained possession of the first egg, and returned 
with it unbroken Lo the expectant crowd, became entitled to 
certain privilege* and right* during the following year Near 
Orongo are the most Important sculptured rocks in tbe island 
They are covered with carving* intended to represent human 
face*, bird*, fishes, and mythical animals, all very much defaced 
by the time and the elements Tbe most common figure is a 
mythical animal, half human in form, with bowed back and long 
claw-like leg* and arms According to the natives, this symbol 
represented 11 Meke-Meke,” the great Spirit of the sea 

On the high bluff west of Kolatake Mountain the party dis¬ 
covered the ruin* of a settlement extending more than a mile 
along the coast-line and Inland to the base of the hill These 
remain* bear unmistakable evidences of being the oldest habita¬ 
tions on the Island. The houses are elliptical in shape, wuh 
doorways facing the sea, and were built of uncut stone Soroi 
of the walls are standing, but the majority are scattered about in 
confusion Each dwelling was provided with a small cave of 
niche at the rear end, built of loose lava stones, wnich was in a 
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number of instances covered by an arch supported by a fairly 
shaped key-stone The recesses were "undoubtedly designed 
to contain the household gods " 

Mr Thomson has, of course, much to say about the stone 
images with the idea of which Easter Island is intimately 
associated in the minds of ill who have devoted any attention to 
its antiquities Every image in the island was counted, and the 
list shows a tola! of 555 images Mr Thomson say*,— 

"Of this number forty are standing inside of the crater, and nearly 
as many more on the outside of Rana Romka, at the foot of Lhe 
slope where they were placed as finished and ready for removal 
to the different platforms for which they were designed, some 
finished statues lie scattered over the plains as though Lhey were 
being dragged toward a particular locality but were suddenly 
abandoned The large majority of the images, however, are 
lying near platforms all around the coast, all more or less 
mutilated, and some reduced to a mere shapeless fragment Not 
one stands in its original position upon a platform The largest 
image is in one of the workshops in an unfinished state, and 
measures 70 feet in length , the smallest was found in one of the 
caves, and is a little short of three feet in length One of the 
largest images that has been in position lies near the platform 
which it ornamented, near Ovahe , it is 32 feeL long, and weighs 
30 tons • 

" Images representing females were found One at Anakena is 
called ‘ \ in viri Moai-a Taka,’ and is apparently as perfect as 
the day it was finished, anoiher, on the plain west of Rana 
Roraka is called ‘ Moai Pulu,’ and is in a fair state of piescr 
vaLion The natives have names for every one of the images 
The designation of images and platforms as obtained from the 
guides dunng the exploration was afterwards checked off in 
company with other individuals without confusion in the record 
I he course gray truchylic lava of which the images were made 
is found only in the vicimiy of Rana Roraka, and was selected 
because the conglomerate character of the material made it easily 
worked with the rude sLone implements that constituted the 
only tools possessed by the natives The disintegration of the 
material when exposed to the action of the elements is about 
equivalent to that of sandstone undei similar conditions, and ad- 
mitsof an estimate in regard to the probable age The traditions 
in regard to the images are numerous, but relate principally to 
impossible occurrences, such as being endowed wiLh power to 
walk about in the darkness, assisting certain clans by subtle 
means in contests, and delivering oracular judgments The 
legends stale iliat a son of King Mahutn Aruki, named T ro 
Kaiho, designed the first image, but it is difficult to arrive at an 
estimation of the period The journals of the early navigators 
throw but little light upon the subject Tbe workshops must 
have been in operation at the time of Captain Cook's visit, but 
unfortunately nis exploration of the island was not directed 
towards the crater of Rana Roraka 

" Ahhuugh the images range in size from the colossus of 70 feet 
down to the pigmy of 3 feet, Lhey ore clearly all of the same type 
and general characteristics The head is long, the eyes close 
under the heavy brows, the nose long, low-bridged, and ex¬ 
panded at the nostrils, the upper lip short and the lips pouting 
The aspect IB slightly upwards, and the expression i* firm and 
profoundly solemn Careful investigation failed to delect the 
slightest evidence that the sockets had ever been fitted with 
artificial eyes, made of bone and obsidian, such as are placed in 
the wooden images 

"The head wsl* in all cases cut flat on top, to accommodate 
Lhe red tufa crowns with which they were ornamented, but the 
images standing outside of the crater had flatter head* and bodies 
than those found around the coast The images represent the 
human bod) only from the head to the hips, where it is cut 
squarely off to afford a good polygon of support when standing 
The artists teem to have exhausted their talents in executing the 
features, very little work being done below the shoulders, and 
the arms being merely cut in low relief The ears are only 
rectangular projection*, but the lobe* ore represented longer in 
the older statues than In those of more recent date 

" The images were deiigned as effigies of distinguished per 
sons, and intended os monument* Lo perpetuate their memory 
They were never regarded as idols, and were not venerated or 
worshipped In sny manner The naLives had their tutelary 
genii, gods, and goddesses, but lhey were represented by small 
wooden or stone idol*, which bore no relation to the images that 
ornamented the burial platforms The image maker* were a 
privileged class, and the profession descended from father to ton 
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Some of the natives still claim a descent from the image-makers, 
and refer to their ancestors with as much pride as to the royal 
family 

" The wurk of carving the image into shape, anti detaching it 
from the rock of which it was a part, did not consume a great 
deal of time, but the chief difficulty was, in the absence of 
mechanical contrivances, to launch it safely down the slope of 
the mountain and transport it to a distant point It was lo* ered 
to the plain by a system of checks and wedges, and the re^t was 
a dead drag accomplished by main strength A roaJway was 
constructed, over which the images were dragged by means of 
ropes made of indigenous hemp, and sea weed and grass mad** 
excellent lubricants The platforms were all built with sloping 
terraces in the rear, and up this incline a lemponry road way 
was constructed of a suitable height, uoon which the siatue could 
be rolled until the base was over Us proper resting place 1 he 
earth was thtn dug away to allow ihc image to settle down into 
position, the ropes being used lo steady it in the im-anUmc " 

Interesting a^ these monuments are, they are leas remarkable 
than the incised tablets which show that the Easier Islanders had 
Worked out for themselves a kind of writing I'hc following 
account of Lhe tablets is given by Mr Thomson 1 heir existence 
"was not known unlit the missionaries settled upon ivie island, 
Numerous specimen') were found in the possession pf the natives 
but no especial attention appears to have been directed Lowards 
them Several persons, belonging to vessels that were wrecked 
at Easter Island report having seen such tablets, but the natives 
could not be induced to part with them The three hundred 
islanders who emigrated to Tahiti had in their possession a num¬ 
ber of tablets , th*;y created some attention on account of the re¬ 
markable skill with which the figures were executed, but they 
were highly prized by the owners, and no effort was made lo 
secure them because iheir real value was not discovered The 
Chilian corvette O'Flu^ms visited Easter Island in |anuary 
1870, and Captain Cana secured three tablets, two of which arc 
on deposit in the N ational Museum at Santiago de Chill, and the 
third was sent to France, but does not appeal to have reached 
Ite destination Paper impressions and casts were Laken from 
the Chilian tablets lor the various Museums of Europe Those 
sent to the English Ethnological Society created some interest 
alter a time, but others sent to Uerhn were regarded as stamps 
for marking native cloth [Afittheilungen, July 1871) Seven of 
fhese tuhlets are now in Lhe possession of Tepano Jansser, 
Bishop of Axien, all in excellent state of preservation 

" Whilclhcd/f^n an wasat Tahiti, the Bishop kindly permitted 
us to examine thebe tablets and take photographs of them, These 
tablets were obtained from the missionaries who had been 
stationed on Easter Island, and they ranged in size from 5^ 
inches in length by 4 inches broad, to 5^ feet in length and 7 
inches wide Diligent search was made for specimens of these 
tablets during our visit lo Easier Island At first the natives 
denied having any, but Mr Salmon knew of the existence of 
two, and these were finally purchased after a great deal of 
trouble and at considerable expense The tablets obtained are 
in a fair slate of preservation The large one is a piece of drift¬ 
wood that from its peculiar fchape is supposed to have been used 
as a portion of a canoe The other is made of the Loromiro 
wood indigenous to the island In explanation of the disap¬ 
pearance of these tablets, the natives staled lhaL lhe missionaries 
had ordered all that could be found to he burned, wnh a view to 
destroying the andent records, and getting rid of everything that 
would have a tendency 10 attach them to their heathenism, and 
prevent iheir thorough conversion 10 Christianity The loss to 
the science ofphilolugy by this destruction of valuable relics is 
too great to be estimated The native traditions in regard to 
the Incised tablets simply auerl that Hotu-Matua, the fint king, 
possessed the knowledge of this written language, and brought 
with him 10 the island sixty-seven tablets containing allegories, 
traditions, genealogical table**, and proverbs relating to the land 
from which he bad migrated A knowledge of the written 
characters was confined to the royal family, the chiefs of the six 
districts into which island was divided, sons of those chiefs, 
■nd certain pri^pU pf teachers, but the people were assembled at 
Anekena Bay once each year to hear all of the tablets read 
The feast of the tablets was regarded as their most Important 
fit* day, and not even wAr was allowed to Interfere with it 

“ Tne combination of cl ream nances that caused the sudden 
arrest of image-making, and resulted in the abandonment of all 
such work on the island, never 10 be again revived, may have 
hod its effect upon the art of wriLmg The tnblels that have 
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been found in the best stage of preservation would correspond 
very nearly with the a^e of the unfinished images in the work¬ 
shops The ability tn read the characters may have continued 
until 1864, when Lhe Peruvian filavers captured a large number 
of the inhabitants, and among those kidnapped were all of the 
officials and persons in authority After this outrage, the tradi¬ 
tions, &c , embraced by the tablets seem to have l>een repeated 
on particular occasions, but the value oT the characters was not 
understood, and was lost to the natives 

" A casual glance at the Easier Island tablet*) is sufficient to 
note the fact that they differ materially from other kynologic 
writings I he pictorial symbols arc engraved in regular lines on 
depressed channels separated by slight ridges intended to pro 
tect the hieiuglyphics from injury by rubbing In some cases 
the character*) are smaller, and the tablets contain a greater 
number of lines, hut in all cases the hieroglyphics are incised, and 
cover boLh tides as well as the bevelled edges and hollows of the 
board upon which ihey arc engraved The symbols on each 
line are alternately reversed , those on the first stand upright, 
and those on the next line im_ upside down, and so on by 
regular alternation 

" 1 his unique plan makes it necessary for thereuder to turn the 
tablet and change its position at the end of every line , by this 
means the characters will be found lo fjllow in regular proces 
sion lhe reading should commence at the lower lefL hand 
corner, on the particular side that will bring the figures erect, 
and followed as the characters face in the procession, turning the 
tablet at Lhe end of each line, as indicated Arriving at the top 
of the first fac*, the reading is continued over the edge to the 
nearest line, at the lop of the other side, and the descent con 
linucs in the same manner until the end is reached The Bou- 
strophedon method is supposed to have been adopted in order 
to avoid the possibility of missing a line of hieroglyphic* " 

A man called Ure Vaeiko, one of the patriarchs of the island, 
professed lo have been under instructions in the art of hiero¬ 
glyphic reading at the lime of the Peruvian visit, and claimed to 
understand most of the chancier* The photographs of the 
tablets owned by the Bishop were submitted to this old man, 
who related with fluency and without hesitation the legend which 
he declared lo be appropriate to each "The story of all the 
tablets of which we had knowledge,” says Mr Thomson, " was 
finally obtained, the words of the native being written down by 
Mr Salmon as they were uttered, and afterwards translated into 
English ’ 

Urt Vaeiko's tales, with the translations, are printed in Mr 
Thomson's paper , and, as they are manifestly not the reciter’s 
own invention, they have a certain interest for sludents of an 
thropology But whether they represent the meaning of the m 
scnptions on the mysterious tablets is another question It is 
noteworthy that, although Ure Vaeiko’s fluent interpretation of 
the tablets was not interrupted, "it became evident that he was 
not actually reading Lhe characters " "It was noticed that the 
shifting of the position did not accord with the number of the 
symbols on the lines, and afterwards, when the photograph of 
another tablet was substituted, the tame story was continued 
without the change being discovered " I hese facts raise a doubt 
as to the truslworthinesb of his pretensions to knowledge How¬ 
ever, Mr Thomson does not seem to have yet presented a full 
account of the work accomplished in connection with this curious 
problem " Results of an extremely interesting nature,” he 
says, " are barely outlined at present, and not in shape to he 
presented herewith It is not considered expedient to attempt 
an explanation of the symbols until the subject can be treated 
exhaustively " 

It remains lor us only to say that the paper is richly illustrated, 
and accompanied by a map of Easter Island 


EMBRYOGENY OF GNETUM . 

'T'HE remarkable observations of Treub on the mode of fer- 
tiliution in the Casuartnaceer^ 1 have been followed by some 
almost equally interesting, by Herr Karsten, on Lhe formation 
of the embryo ^in Grutum The following u a summary of 
the more Important points, os described in the Bot anise At 
Zeitung 

The inner Integument of the ovule develops Into a long tube 
leading to Lhe apex of the nucellui, and projecting far beyond 

■Sac Natvkk, vo I, xlv. p, 548, 
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the other two integuments, it forms, at ita apex, a drop of 
sweet fluid whieh captures the pollen-grams carried by the 
wind or potiibly by insects, The outermost very thick integu¬ 
ment becomes fleshy and bright-coloured, and is attractive to 
herbivorous animals In the division of the cells of the nucellus 
at an early stage there u no evident predestination of one, as 
there la in most Angiosperms, as the mother-cell of the embryo 
sac In Gtutum Gnttnon and nigUctum there are usually 

two, three, or even more embryo-sacs which appear equally 

capable of further development , while m G ttiule, and allied 
forms, the author found only one In the division of the con¬ 
tent! of the embryo sac no differentiation of a female apparatus 
takes place in any of the species examined , no corpuscles or 
special ovura-celW are formed, and no antipodal^ , but the proto 
plasm of the embryo-sac divides into a parietal layer of prim 
ordrnl cello, which appear to be altogether equivalent, and which 
represent so many ovum cells capable of fertilisation 

As the pollen tube lengthens, its nucleus gives off a 
smaller vegetative nucleus, probably soon after the en¬ 
trance of the tube into the tissue of the nuccllu^ The 

two nuclei remain very near one another , the vegela 

Live nucleus or proLhalllum cell remains unchanged, while 
the generative nucleus increases greatly in size and divides 
into two In G eduU the apex of the pollen tube has now 
entered Lhe apex of the embryo-sac , while in G nt^Utturn it 
appears to make a curve to avoid the apex of lhe sac, and be¬ 
comes closely applied to Us lower portion After the pollen- 
lube has entered the cmbryo-sac its vegetative nucleus disappears, 
while each of the two generative nuclei surrounds itself with a 
membrane of protoplasm, and the nucleus of each of these gene 
rative cells divides Into four or eight The actual coalescence 
of the male and female nuclei was not observed , but a number 
of small nuclei were detected in the male generative cells, in 
addition to its four (or eight) comparatively large male nuclei, 
which the author regards as the nuclei of tne primordial ovum- 
cell! which have wandered into the male generative cells , and 
Lhe coalescence must take place within the male generative cell 
After the entrance of the pollen tube, the parietal layer of proto¬ 
plasm of the embryo sac, in which lhe female primordial cells 
are imbedded, breaks up into an endosperm tissue 

The author regards Gnetum as representing a higher lype of 
lhe order Gnetacar than the other genera, Wdwitschm and 
Ephedra , the fact that no endosperm is formed before ferlili/a 
Hun indicating an advance on other GymnosperrrM The pre¬ 
sence of a large number of embryo eacs, and Lhe absence in 
them oT antipodnls, may Indicate some analogy with Casuaru/a 
1 he processes described above finally negauve, in Lhe opinion 
of the author, the theory that the antipodal^ are a survival of 
lhe female prothalhum of Vascular Cryptogams , ihcy appear, 
mher, to be a degenerate and funclionless female sexual appa 
ralus According to this view, there are, in the embryo sac of 
AngiospermB, two female sexual apparatuses of similar origin, 
the vegetative nuclei of which coalesce in each , but one of the 
two apparatuses is altogether abortive Both the antipodal* 
and the egg-apparatus or embryonic vesicles consist of an arche 
gone reduced to a single cell A W, 13 


INTERNATIONAL CONGRESS OF EXPERI¬ 
MENTAL PSYCHOLOGY 

"J^HE second session of the above Congress will be held in 
London on Mooday, August I, 1892, and the three follow- 
in G days, under the presidency of Prof H Sidgwick The 
Congress will assemble in the rooms of University College, 
Gower Street (kindly lent for lhe purpose), from 10 to I and 
from 2 to 4.30 The following papers have been arranged for — 


Dr Alexander Bain 

Prof M. Baldwin 
Pruf, Beaunib 

Dr, BErillon 

Pr°t Bunheim 

M. Binbt ,,, 
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" The Respective Spheres end the 
Mutual Aids of Introspection 
and Experiment In Psychology ” 
"Suggestion and Will/ 

"Psychological Questioning" (Dei 
questionnaires psychologies) 
"The Application!* of Hypnotic 
Suggestion to Education |S 
11 The Psychical Character of Hys¬ 
terical Amblyopia # \ 

" The Psychology of Insects." 

46] 


Prof. Delbceuf 

Dr Donaldson 
D r Van Ekden 

Prof Eiibinghaus 
Dr Goldschlider 

Prof Stanley Hail 

Prof Hknslhen 

Prof Heymans 
Prof V Horsley 

Prof Pikrrk Janet 

Trof N Lange 
Pruf Lilui 01s 

Prof Lehmann 

■ 

Dr. Ligiitn^r-Witmfr 

Prof Lomhroso 
Dr Mfndklssoiin 
Prof Lloyd Morgan 
Prof G E Mulikr 
P rof Munsterberg 
Mr F W II Myers 
Dr, W R Nlwbold 

Prof Prefer 
P rof Itilior • 

Prof Ricmn 
Prof Sch\fer 

Mrs Sidgwick 

Dr E B Titciifnkr 
Pi of lsUIISUi 

Dr VtRkitST 

Dr Waller 


“ The Appreciation of Tunc by 
Somnambulists ,p 
" I auri Bridgman " 

“Principles of Psycho - Therapeu 

tics ” 

11 Theory of Colour perception " 

" Investigations into the Muscular 
Sense nf the Blind " 

" Recent Researches in the Psy¬ 
chology of the Skin " 

" The Visunl Centre in the Cortex 
of the C ilcarinc Fissure " 
"Inhibition of Presentations ” 

" The Degree of Localization of 
Movements and Correlative 
Sensations 

" Loss of Volitional Power (Patou- 

M ’ 

"A Law of Perception ” 

" The Female Poisoner of Am- 
Fezza " 

" Experimental Inquiry into the re¬ 
lation of Respiration to Atten¬ 
tion ” 

"The Direct and Associative 
Factors m Judgments of 
^Esthetic Proportion *' 

"The Sensibility of Women, Nor¬ 
mal, Insane, and Criminal '* 
"Investigations into the Parallel 
Law of Fechncr." 

" The Limits of Animal Intelli¬ 
gence ” 

"The Experimental Investigation 
of Memory " 

"The Psycho Physical Basis of 
the Feelings ” 

"The Experimental Induction of 
Hallucinations " 

" lhe Characteristics and Con¬ 
ditions of the Simplest Forma 
of Helief " 

" The Origin of Numbers 11 

" General Ideas 

"The Future of Psychology ” 

* 1 The Anatomical and Physiological 
RelationsoftheFrontalLobes ,p 
"Experiments in Thought-Trans¬ 
ference N 

" Binocular After-images ,p 
" Relation of Reaction lime to the 
Breadth of Perception " 

"The Physiological Basis of 
Rhythmic Speech ’’ 

"On Lhe Functional Attributes of 
tile Cerebral Cortex " 


The Meetings or the Congress will be General and Sectional 
It la provisionally ai ranged that the General Meetings will be 
held on Monday or Thursday, and on the afternoons of Tuesday 
and Wednesday , and that the Sectional Meetings will be held 
on Tuesday and Wednesday Mornings, and if necessary on 
Thursday Morning lliere will be two Section! at least ■ 
Section A, Neurology and Psjchophysics, and Section B, 
Hyprotiam and Cognate Questions Under Section A will fall, 
for example, the papers of M Bmet, Profs Henschen, Horsley, 
Schafer, Waller, &c , under Section B will fall the papers of 
Dr Berillon, Profs Bernhelm, Deltauf, Lie gee U, Dr Van 
Eeden, Mr F, W H Myers, and Mrs Sidgwick 

Reports will be given in by Profs Sidgwick and James and 
M. Manllicr of the results of the census of hallucinations which 
it was decided to cany out at the first Session of the Congress 
(Pam, 1889). 

A Committee of Reception has been fonntd» which includes, 
among other!, the following names 1 —Dr. A. Bain, Dr D, 
Ferrler, Mr F Gal ton, Dr. Shadworth Hodgson, Prof. V. 
HonJey, Dr, Hughlings Jackson, Dr Charles Mercier, Prof 
Croom Robertson, Dr. G J. Romanos, M r > Herbert Spencer, 
Mr. G. F Stout, Dr. J. Ward, and Dr. de Walteville. 

The fee for attendance at the Copgresi is ten ihLHIngi, which 
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will entitle to a printed report of the proceedings Any intend¬ 
ing members wno have not yet paid the fee are requested to 
send it to Prof Sully 

During the Congress letters may be addressed to Members at 
the Council Room, University College, Gower Street, Londou, 
W C , where each Member is requested to inscribe lit-* name, 
on his first attendance at the Congress 

F W H Myers, 
Leckhamptoh House, Cambridge 

James Sully, 

East Heath Road, Hampstead, London, N W 


SCIENTIFIC SERIALS 

The current number of the Roy\l Igricultural Society's 
Journal is, perhaps, of more than u<uial interest The first 
article is on vermin of the Farm, by J K Harting, and is 
followed by an editorial note on the same subject The plague 
of "mice” on the hill pastures of Scotland this spring gives a 
special interest to these articles It appears thaL the Scotch 
plague 11 caused not by mice, but by fieldvoles ( Irwcola agres/ts), 
and the destruction they have wrought in the hill pastures of 
Scotland arises from the fondness of these voles for the delicate 
white stems of the hillside herbage Judging from the reports 
of similar plagues in previous years it would appear that the 
natural enemies of the vole—the short-cared owl and the kestrel 
hawk —are far more efficacious remedies than any artificial 
means yet devised for the destruction of the voles , hence a paper 
on Wild Birds in relation to Agriculture, by Earl Cathcart, is 
very opportune, protesting as it dues against Lhe careless de¬ 
struction of such birds as the owl, the hawk, and the rook The 
Journal also contains a second paper h> Mr Dan Pidgeon on 
the Evolution of Agricultural Implements A suggestive paper 
by Mr William E Bear on DcMrahle Agricultural Experiments 
advocates extensive experiments to test the economy of nitro¬ 
genous manuring by means of leguminous crops Other papers 
in this number are Contagious Footrot in Sheep, by Prof G 
T Brown , Variations of ihe Four course System, by Gilbert 
Murray , and the Trial of Ploughs at Warwick, by F S 
Courtenay r 


SOCIETIES AND ACADEMIES 

Oxford University Junior Scientific Club, May 27 — 
The biennial conversazione of the Club was held in the Univer¬ 
sity Museum, when an address inaugural to the recently founded 
11 Robert Boyle lectures of the O U J S C was delivered by 
Prof Sir Henry W Acland, Bart , KC 11 , F R S , on 
Robert Boyle, his life, work, and influence on science A very 
interesting senes of exhibits was shown by the various depart¬ 
ments of the Museum and by the University Observatory, illus¬ 
trating recent progress in their particular branches of science 
Of special interest were the exhibits by lhe Rev F J Smith on 
shadow and objective spark photography, illustrated by pictures 
of objects in rapid motion ; by Mr Cecil Cams Wilson, of 
natural and artificial musical sands , by the University Ohscrvers, 
of a senes of splendid photographs illustrating recent improve¬ 
ments in astronomical and spectral photography, by the 
National Telephone Company, of telephonic apparatus , by Dr 
Hunt, of preparations and cultivations illustrating the methods 
of Isolation and identification of bacteria , by Mr B V Dar- 
biahire, of a senes of lantern views in the Caucasus and in the 
British East Africa Company's territory, the slides for which 
were kindly lent by the Royal Geographical Society The Club 
is much indebted to the Royal Society, the Pharmaceutical 
Society, the Right Hon the Earl of Cork and Orrery, Prof 
Wyndham R Donatos, Prof Odlmg, and other genllemea for 
the loan of oil pajntinga, engravings, and relics of Robert Boyle 
and his contemporary men of science in Oxford 

June 3 —The President, Mr W Ramsden, in the chair — 
The following papers were read —The sub salts of the alkali 
metals, by Mr W Pulling er —The action of silicon-tetrachloride 
on benzene, by Mr C H. H Walker—Marriages of con¬ 
sanguinity, by Mr H, Anglin Whitelocke, —A new and Improved 
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form of rotatory hypsometer, by Mr. S A Sworn (Balliol) 
Mr C J Romanes was elected an honorary member oJ 
the Cluh 

June 14 —The President, Mr W Ramsden, in the chair — 
The following papers were read ■—The action of iodine on n 
mixture of sulphites and thiosulphates, by Mr H A Colefax 
—On marine nests, by Mr W B Benhara 

Edinburgh 

Royal Society, June 20 —Dr Traquair exhibited some re¬ 
mains of animals occurring in volcanic tuff at Teneriffe —Dr 
Hunter Stewart read a paper on the variations in the amount of 
carbonic acid gas m the ground air —Dr Buchan discussed the 
diurnal variations of barometric readings in the polar regions 
during summer From observations made in Lhe rilimmer of 
1876 and the two succeeding summers, in the central part of the 
North Atlantic, between 62° and 8o° north latitude, he showed 
that only one maximum and one minimum occur during the 
day Observations made by the Challenger staff in hi^h 
antarctic latitudes during summer give the same result A single 
maximum and a single minimum are also found in the interior 
parts of the polar continents, but these occur at different times of 
the day from the ocean maximum and minimum Superposi 
lion of the two seta of variation* gives a variation like that 
ordinarily observed 

July 4 —The Hon Lord Maclaren, Vice President, In the 
chair —Dr A W Hughes read a paper on the rotatory move¬ 
ments of the human vertebral column Among other results he 
points out that while the lumbar vcrtebr.c cannot rotate much 
about a vertical axis, the dorsal vertebrae are capable of con¬ 
siderable rotation—the total rotation of this part or the vertebral 
column being 45° or more—and the cervical vertebra are still 
more free—lhe total amount being at least 90“ —Mr R 
Kidston discussed the genus Ltpidofhloioi , Sternb —Prof C 
G Knott and Mr A Shand communicated some further nmes 
on the volume effects of magnetization hive iron lubes, with 
bore** varying from 160 to 35 mm diameter, but otherwise 
identical in form and substance, were subjected to a senes of 
magnetizing forces In low fields the thinner-walled tubes ex¬ 
perienced the greater dilatations of internal volume , but in 
nigh fields the narrower bored tubes showed much the greater 
dilatations For example, in field 1400 the dilatations of Lhe 
tubes in order, beginning with the one or widest bore and 
thinnest wall, were +4, -3, -20, -53, and -129—each 

being multiplied by io~ 7 Wilh the Lwo lubes of widest bore, 
the change of volume had reached its limit at this high field, the 
substance being practically saturated , but with the tube* of 
narrowest bore there w as no evidence of a limit being reached, the 
innermost layer a of iron being evidently far from practical aaturation 
Some interesting illustrations of magnetic after effect were also 
described —Dr A B Griffiths submitted a paper on the blood 
of the invertebrata.—Prof Tait communicated the second part 
of a paper on lhe laws of motion If we assume the principles 
of inertia of matter and conservation of energy (the energy of a 
self contained system consisting of the kinetic energy of all its 
parts supposed to be moving with the speed of its centre of 
inertia, the kinetic energy of relative motion of its parts, and the 
potential energy of its parts), the fact Lhat we cannot attach any 
definite meaning to the principle of conservation, except when 
the motion of the system is Galilei wise, leads at once to the 
first and third laws of motion, since Lhe centre of inertia moves 
uniformly in a straight line , and the second law becomes merely 
a definition of the word ‘'force " as used in the first law, nnd as 
used instead of “action" and ''reaction” in one interpretation 
of the third 

Paris 

Academy of Sciences, July 4.—M. d'Abbadie In the chair — 
On local disturbances produced underneath a heavy load uni 
formly distributed along a straight line normal to the two edge 0 , 
on the upper surface of a rectangular beam 1 experimental verifi¬ 
cations, by M J Bonisinesq —Resemblances In the march of 
evolution on tfre old continent and the new, by M, Albert 
Gaudry —Experimental researches on falling bodies and the 
resistance of air to their motion 1 experiments performed at the 
Eiffel Tower, by MM L. Cailletet and E Colardcau Metallic 
spheres were let fill from the second platform of the Eiffel 
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Tower, tod their end lime of describing certain distances was 
measured to a hundredth of a second by means of an electric 
chronograph The body wu fixed to a very light thread uound 
round a set of Inverted cones, each of which held 20m of thread 
The latter passed from one cone to anoLher through two fine 
springs in contact, which contact was broken by the airing 
pulling through, thus producing a mark on the chronograph 
The retardation produced by the string was Independently de¬ 
termined and found to be less than o 001 percent The follow¬ 
ing laws were verified - that the resistance of the air is 

f uoportional to the area of the resisting surface , and that it is 
ndependent of the form of ihe surface That it is also pro 
portion si to Ihe square of the velocity was not found to be 
strictly true, since me resistance increased rather more rapidly 
The amount of fall after which the velocity of the weights em¬ 
ployed became uniform ranged from 60m to room Contribu¬ 
tion to the study of the function of camphoric acid, by M A 
Haller — A new contribution to the history of morbid associa 
tiom , anthrax and paludlam, by M Veraeud —Fixation of 
ammonlacal nitrogen on straw, by M de Vogue —On the 
nature of the rotation of the knife-edge or a pendulum on its 
plane of suspension, by M G Defforges This rotation is not 
a simple rolling, as wu assumed by Euler and Laplace, but is 
compounded with a sliding motion, whose existence can be 
proved by means of interference fringes The sliding is pro¬ 
portional lo the amplitude and up to six or seven kgr to the 
weight —On the influence of the place of the external thcr 
mometer in observations of zenith distances, by M Pengaud 
In calculating the error due to refraction by Arago’s method, 
the density of the layer of air In the neighbourhood of the 
objective is measured by a thermometer placed outside the 
room, near (he north Bide of the observatory It was Bought to 
fulfil the conditions of ihe problem more rigidly b> suspending a 
thermometer quite close Lo the objective The zenith-distance's, 
calculated on the basis of its indications, showed a difference of 
o 2 too 8 from those obtained by Armgo’s method, which made 
the zenith distances too large. The writer's method has been 
adopted at the great transit instrument of the Pans Observatory 
—On the primary forms of linear differential equations of the 
second order, by M Ludwig Schlesinger —On the precise 
determination of the critical density, by M E Mathias This 
determination is aided by the law of the rectilineal diameter, 
according to which in the curve of temperatures and densities 
the locus of the midpoints of the chords parallel to the axis of 
the ordinates is a straight line This law, recently confirmed by 
Young’s experiments, implies that the critical density is equal to 
the ordinate of the diameter which corresponds to the critical 
temperature Calculated according to this law, the critical 
densities of methyl, ethyl, and propyl alcohol are found to he 
the same —Influence of the mass of the liquid in the 
phenomena of heating, by W A Witz.—Measurement of the 
dielectric constant by electromagnetic oscillations, by M A 
P^rot By the method described, the constant K was deter¬ 
mined for glass, and found to range from 271 if charged for 
72 6 x io~ 10 sec to 5 727 if charged for 453 7 x iO" 10 sec —On 
the composition of water and Gay Lussac’s law of volumes, by 
M A Leduc The writer’s retearches on Lhe densities of gases 
have led him to adopt the value 23 24 for the percentage of 
oxygen in the air Tne density of oxygen was determined by a 
modification or Dumas's process, in which the hydrogen was 
absorbed by finely-laminated electrolytic copper The atomic 
weight deduced was 15 88, while the mean of Lhe best values 
for the density Is 15 90 This shows that Gay Lussac's law of 
volumes is only approximate — On the nitrogen salts of platinum, 
by M M V&zes.—Researches on the sodic pyrogallols, by M 
de Forcrand — On acetono-resorcine, by M H, Ciusse — 
Utilization of roasted Iron pyrites for Lhe manufacture of iron 
■alts, by MM A and P Buliine.— On the alterations of ferru¬ 
ginous waters, by M. F. Parmentler —Reproduction of pure 
potasdc nepheline, by M Andrd Du bo in,— On the passage of 
dissolved substances through mineral filters and capillary tubes, 
by M C. Chabrle — On nKmocyaninc, by M L^on Fred^ncq 
-~On the physiological determinism In the metamorphosis of 
the silk-worm, by M E. Bataillon.— On a new Tcmnoccphala t 
a parasite of AitacmUs madagascantnsu, by M A Vayssi&re 
—-Earthwormi and tuberculosis, by MM Lortet and Despeignes. 
Proving that worms can bring the bacillus to the surface, pre¬ 
serving all its virulent properties.—On the CalUopnian disease, 
* disease of the vine caused by Plasmodwphom cahfomua , by 
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MM P Viala and C Sauvpgeau —An essay on vegetable 
statics, by M Auguslm Lclcllicr —On the cavern celled the 
Creux de Souci (Puy-de-Dome), by MM E Martel, A. Dele- 
becqne, and G Gaupillat —On the lakes of the cenLral plateau 
of Prance, by MM A Delebecquc and E Ritter 

Berlin 

Physical Society, June 3 —*Prof Schwalbe, President, In 
the chair —Dr Gross continued his remarks on the subject of 
entropy —Dr Wien gave an account of experiments on the 
measurement of high temperatures, made in conjunction with 
Dr Holboin, with a view to testing Le Chatehers platinum 
and rhodium thermo elements They were first compared with 
an air-thermometer The laLter consisted of a glazed porcelain 
tube containing slightly rarefied air, the temperature being 
recorded by a manometer lhe thermo element was introduced 
into the cavity of the air thermometer, and the readings of the 
respective instruments were compared between - 80” and + 
1500° Below 500° the thermo element was not very sensitive, 
and is hence of use only for high temperatuies Alloys of 
platinum with 9, 10, II, 20 and 40per cent of rhodium were 
tried It was lound that the E M r increased with Lhe in¬ 
creased percentage of rhodium, but that the most suitable alloy 
was that containing 10 per cent of rhodium ai recommended by 
Le Chatelier 1 he above experiments necessitated Lhe determi¬ 
nation of the co-efficient of linear expansion of Berlin porcelain 
This was found to be 000004 In home final experiments the 
melting point of gold wna determined to be 1073“ and 1067°, of 
silver 972° and 968°, and of copper 1082° 

June 17—Prof Kundt, President, in the chair—Prof Vogel 
exhibited a remarkablv fine series of coloured prints of oil 
paintings, &c , prepared in accordance with hn method by 
Messrs Vogel and Ulrich lhe method consists in first taking 
a red, a yellow, and a blue negative of the object on plates 
specially senBitized for colours The three negatives are then 
printed on to one and the same paper by means of comple- 
memanly coloured rollers or stones In order to obram the 
colours exactly complementary lo those of the negatives, the 
colours used for printing were either the coloured sensitizer* 
themselves or some substance whose equivalence to these had 
been determined spectroscopically The application of the 
physical principles involved in Lhe above yielded an approxi¬ 
mate reproduction of the natural colours which was surprisingly 
complete, and will become more so oa more and more coloured 
subulances are discovered suitable as .sensitizers —Prof Koenig 
described his new spectrophotometer Its chief improvement 
consists in the introduction of Lummer and Brodhun’s glass- 
cube, which 13, however, so modified as to admit of the measure¬ 
ment of the relative intensities of the parallel rays falling into it 

Physiological Society, June24.—Prof du Bois Raymond, 
President, in the chair —Prof Kossel communicated the results 
of some experiments made by Dr Monti on the absorption of 
oxygen by the tissues after death, using for this purpose their 
reducing action on photographic plates. The suprarenali, 
spleeD, and thymus reduced most actively, while brain- 
substances produced but little effect Dr Lillenfcld had in¬ 
vestigated tne distribution of phoiphonu in vtnous tissues by 
means of micro-chemical reactions with ammonium molybdate 
and pyTOgallo] The presence of phosphorus was usually 
strongly marked m the nuclei of compared with the cell 
substance, except in Lhe case of the cerebral ganglia, in which 
Lhe reverse was frequently observed* Prof Gad drew attention 
to a phenomenon, brought to his oblige by Prof Ljtten, which 
maybe observed during normal human respiration, and consists 
in the downward passage of an obvious wave over the wall of 
the thorax at each inspiration aud the upward postage of a 
similar wave at each expiration, 

Amsterdam 

Royal Academy of Sciences, June aj —Prof, van der 
Waal* in the chair —Prof. T Fonier spoke (1) On the action 
of heat upon tuberculous matter According to former investi¬ 
gations bv 41 pasteurizing ” (f t , v arming liquids to a temperature 
of 60 to Bo* C for a short time and cooling them immediately), 
bacteria of Asiatic cholera and typhoid-fever are killed at about 
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60° From a hygienic point of view It is of still more importance 
to discover what is the lowest temperature at which the bacilli 
of tuberculosis are destroyed It 19 established that tuberculosis 
is produced by the consumption of milk secreted by tuberculous 
cowl Meat also, coming from tuberculous cattle, sometimes 
contains infectious matter By boiling heat, indeed, the bicilli 
of tuberculosis are killed But if meat is prepared in the usual 
manner, even small pieces of it are not warmed thoroughly at 
ioo a C , milk, on the other hand changes in taste if boiled, so 
that most people do not like boiled milk By a series of experi¬ 
ments, recently made. Prof Forster has settled that the bacilli 
of tuberculosis are destroyed by a temperature of 6o° C acLing 
during one hour, and by the action during bix hours of a tem¬ 
perature of 55 0 C Higher temperatures than 6o n , for instance. 
Bo, 90 or 95 0 C , destroy the infectious maLter in milk from 
tuberculous cows if they act during ten minutes , "pas¬ 
teurizing, 11 however, at So during one minute does not hurt the 
bacilli of tuberculosis (2) On the development of bactena at 
a temperature of melting ice He had formerly demonstrated 
cultivations of bacteria, which produce light of phospho¬ 
rescence The same kind of bacteria are also able to develop 
and to multiply at a temperature of o“ C He found that 
bacteria which have this peculiar quality, so interesting from a 
biological point of view, not only live in the sea, hut are met 
with in brackish and fresh water, upon victuals, manures, etc , 
etc This agrees with the fact that victuals, kept for some days 
in an ice chamber, gradually assume a disagreeable smell and 
taite , and that meat can be preserved from putrefaction for 
days but not for weeks If foods are to be preserved at a low 
temper&tuie for a long lime, beside cold a second agent is 
necessary—dryness In the cooling Tooms of the most modern 
establishments (slaughterhouses, stores, etc , etc ) no use is 
made of Ice, which after melting moistens the atmosphere and 
the objects in the ice-chambers, but arrangements are made by 
which the atmosphere is cooled to a low temperature and at 
the same time kept perfectly dry —M Bcyennclc spoke of the 
culture of organisms of nitrification on agar agar and on gelatine 
First it was Mated, in accordance with the discovery of War- 
ington and Winogradsky, that nitrification consists in two 
procesiess—the formation of nnrous acid from the ammonsalt 
by a specific baUeriuni and the oxidation of the nitrite into 
nitrate by another and independent species of bacterium 
Secondly, lhat boih these processes occur olMv when soluble 
organic matter is reduced to a minimum vucli as has lieen proved 
by the classic researches of Winogradsky and the hranklands 
Even o 1 per cent, of calcium acetate retards nitrification 
Strongly Thirdly, it was found Lhat organic matter in the 
solid state does not in the least interrupt or retard nitrification 
Therefore an attempt was made—and successfully—to cultivate 
the nitroun and nitric bactena on agar-agar, fully extracted with 
distilled water and afterwards Unled with the inorganic Balts 
needed for nitrification If wiLh these salts some pure pre¬ 
cipitated carbonate of lime was added to the agar it was 
possible to obtain a " chaLk a^ar plate,” whereon the nitrous 
bactena of the soil, after their growth into colonies, could 
directly be numbered For this purpose the chalk-agar is 
poured into a glass box, and some soil suspended in sterilised 
water brought on the surface of Lhe solidified plate After 
three to Tour weeks the colonies become visible as lhe centres of 
clear, transparent, perfectly circular diffusion figures, formed 
by the boIuiiou of lhe carbonate of lime In the nitrous acid, the 
very soluble caluum-nitrite diffusing in all directions in the 
agar plate. In this way it was found, for example, that out of 
c.0. 10 millogrammea soil taken fiom under a sod of white 
clover in a garden at Delft, thirty colonies of the nitrous 
bacterium could be cultivated The species is the same as that 
described as the European form by Winogradsky, growing, as 
well as zoogloea, quite free, and possessing the form of a small, 
moveable mlkrokok with one clhum Gelatine, prepared with 
the same precautions as the agar, can also be used, but therein 
the production of nitrous acid soon ceases The nitrous 
bacterium does not liquefy the gelatine Though it does not 

gTow or oxidise when organic matter 11 present, it does not 
lose these powers by this contact, as shown when brought anew 
under ad equate conditions. The nunc bacienum was also 
isolated on (ully extracted agar, to which o'I percent, potasiium- 
nltnte and some phosphate was added. The colonies are 


organic matter, without thereby losing their power of growth 
The nitric bacterium does not oxidize ammonsalts, It la alto 
without action on potassium rhodanate and hydrochloric- 
hydroxylamine It therefore does not Beem to produce free 
acid such as the nitrous bacterium A simple method for the 
formation of sterile plates of silica, with and without carbonate, 
was also described Many preparations were demonstrated 
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nitrite and some phosphate was added. The colonies are 
very email and coloured light yellow They consist of very 
■mail non-moving mlkrokoks or abort ellipsoids. They lose 
their power of ondizing nitriles by Lhe contact of soluble 
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DR. MIVARTS ESS A KS' 

Essays and Cnttcisms By St, George Mivart, F R S 
(London Osgood, MTIvaine, and Co , 1892 ) 

R MIVART has collected in two portly volumes a 
number of essays and critical reviews which he has 
from time to timocontributed to current monthly or quarterly 
literature The ground covered is tolerably extensive , 
from “Jacobinism 1 ' and “The French Revolution" to 
“ Weismann's Theories" and " Eimer on Growth and 
Inheritance," from "Austrian Monasteries" and "The 
Greyfnars" to 11 Herbert Spencer" and " Hermann Lotze " 
We have read the whole, or almost the whole, with interest, 
and not without admiration of the author's wide know¬ 
ledge, his earnest purpose, and his power of clear exposi¬ 
tion Here, however, we are chiefly concerned with those 
essays which deal with scientific problems They are well 
worthy of reperusal in their present collected form, and 
that chiefly because Dr Mivart holds definite and in some 
respects peculiar views evolution, because he has the 
advantage of some training in philosophy, because he is a 
learned and acute critic, and because he has pre eminently 
the courage of his convictions 
It is scarcely necessary to remind the readers of Naiurk 
that Dr Mivart is one of those who hold that natural 
selection has played a quite subordinate part in the evolu¬ 
tion of organisms He believes that the concurrence of 
certain external exciting causes acts in such a manner on 
internal predisposing tendencies as to determine by direct 
modification the evolution of new specific forms Further¬ 
more he affirms that, beyond the domains of merely 
physical science (which, ihough much, is not everything), 
reason demands a non-mechanical conception—namely, 
the conception of an immanent active principle or soul 
in everything which lives And he contends that be¬ 
tween the self-conscious reason of man and the mere 
sensuous feeling of the higher brutes, there is a great 
and impassable gulf fixed These are among the more 
important positions which the author of these " Essays 
and Criticisms" assumes in the field of biological specula¬ 
tion And to these may, perhaps, be added his condemna¬ 
tion of the doctrine of the relativity of knowledge, and 
his belief in common-sense realism, apparently on the 
assumption that the external reality of the objective world 
{as opposed to its phenomenal existence) is directly ap¬ 
prehended by the intellect, though it cannot be reached 
through sensuous feeling 

On all these matters Dr Mivart has much that is inter¬ 
esting to say, and says it in an interesting manner It 
would manifestly be impossible here to discuss so wide a 
range of problems We therefore propose to select one 
matter—that of the relation of human reason to brute in¬ 
telligence—on which to offer a few remarks. 

In the essay entitled " A Limit to Evolution," the author 
seeks to establish the impossibility of mental evolution as 
applied to man. He insists, and rightly insists, that the 
great difference between man and the lower animals lies 
not in hii bodily but in his mentAl constitution ; and he 
contends, again In our opinion with perfect justice, that 
in order to examine this question we must begin by 
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looking a little carefully into our own minds, and by 
examining our own acts and mental nature. As the result 
of this examination he finds that our psychical operations 
fall into two classes , on the one hand, there are feeling 
(sensitivity), imagination and sensuous memory, sensuous 
emotion, sense-perception, and sensuous inference , on 
the other hand, there are intellectual perception, ideation 
and conception, abstract ideas, and moral and esthetic 
concepts " The contrast, the difference of kind** he 
says, “ which exists between this intellectual conception 
and the various forms of feeling is very great " We thus 
possess a dual psychical nature, on the one side sensuous, 
on the other side intellectual The sense-perceptions ot 
the one and the abstract ideas of the other “ belong to 
utterly different categories, and a nature which has this 
power of abstraction is separated from any nature which 
has not that power, by a gulf which is an impassable 
limit to evolution , because feeling and intellect are both 
thus different in nature, and progress and develop along 
different and more or less diverging roads" But the 
psychical powers of brutes are limited to sense-perception, 
and give no evidence of the possession of the higher 
faculty of ideation and conception Therefore the 
passage from the so-called mind of the brute to the 
conceptual mind of man is not only impossible but 
inconceivable 

Such in brief is Dr Mivart’s line of argument. Now, 
wc hold that the distinction between the higher self- 
conscious, reflective, and conceptual powers of man, 
and his lower sensuous, non-reflective, and perceptual 
mental activities is a valid and valuable one, and one 
which is too often lost sight of And we hold, further, 
that our author is right, in the main if not entirely, in 
denying to brutes the higher powers of conceptual 
thought Ag^m, we agree with Dr Mivart in regarding 
the progress and development of sense-perception and 
abstract thought as more or less divergent Where we 
part company with him is in the assumption, for such it 
appears to us, that these divergent lines of development 
cannot have a common origin In all that he has 
written on the subject we fail to find any adequate justi¬ 
fication for this dogmatic assertion so often and so con¬ 
fidently reiterated The distinction between mere sense- 
perception and reflective thought is frequently drawn 
with admirable lucidity and clearness , but the impossi¬ 
bility of their having a common psychical root is merely 
asserted with a few rhetorical flourishes We venture 
to question the assertion. Dr Mivart is npl, be it noted, 
content to assume the modest but perfectly legitimate 
scientific position that no one haa yet succeeded in 
showing the early stages of the divergence, the tentative 
beginnings of the reflective process, the gradual focussing 
of the mental eye upon the processes of consciousness 
He does not take his stand on a “ not proven," but on a 
somewhat dogmatic 11 impossible "—not merely an 11 im¬ 
possible " to this or that or the other factor in evolution 
from the nature of the factor, but'broadly and generally 
an Impossible that is as worthy of a big initial letter as 
the Unknowable itself I 

We cannot take leave of Dr. Mlvart's volumes without 
again calling attention to the fact that they are full of 
matter interesting to the student of evolution. His 
scientific conclusions axe not altogether those to which 

N 




266 


NA TURE 


we have ourselves been led, though there are not a few 
matters on which we have the pleasure of agreeing with 
hi in , his psychological and philosophical views are not 
in all respects those which we have reached, though 
here again we are on many not unimportant questions 
on his side , but we believe him to be an honest and 
fearless inquirer after that Truth which stands on the 
title-page of a work to which, perhaps, for some of our 
readers, these volumes of essavs may form a suitable 
introduction C Ll M 


PHYSICAL OPTICS 

A Treatise on Physical Optics By A B Basset, 
M-A., FRS (Cambridge Deighton, Bell, and Co, 
1892) 

A NEW treatise on the higher branches of physical 
* optics must be welcome to all who are interested 
in the subject Mr Basset explains in the preface Lhe 
scope and aim of his book, and it is needles^ to si/ that 
he performs the Lask he has set himself with ability 
and success If, nevertheless, we close the book with a 
feeling of disappointment, it is because we could have 
wished that the author had been more ambitious, and 
attempted to give us a little more thin a compilation 
of the standard papers on the subject There is one 
sentence in the preface which, though it evidently does 
not express what the author meint to say, yet may serve 
as a peg whereon to hang the only criticism which can 
fairlv be raised against Mr Basset’* tieaLment of his 
subject ** I have a profound distrust,’’ says the author, 
“of vague and obscure arguments based upon general 
reasoning instead of upon rigoious mathematical 
analysis” Now, if we are to have vague and obscure 
arguments, it does not seem to matter much whether 
they are founded upon general reasoning or upon 
mathematical analysis, however rigorous that may be 
In a subject which is in a state of growth, it may be 
possible to hide, but it is impossible to avoid, all obscurity 
and vagueness , and original work ever consists in the 
attempt to overcome such obscurities By purposely 
excluding everything that is vague from a physical 
treatise, we destroy all possibility of making the work 
useful in stimulating furchei research There are two 
ways of dealing with difficulties wc may try to 
overcome them, or we may run away from them Mr 
Basset chooses the latter course, and though some 
of us might have wished him to be a little more 
venturesome, we gratefully accept what he has given us, 
and the above remarks only apply to certain parts of the 
book. After an introductory chapter, Mr Basset treats 
of the interference of light He follows the time-honoured 
custom of taking Fresnel's mirrors and the bipnsm as the 
simplest case of interference The effects which are 
observed are seriously modified, however, by so-called 
diffraction effects, and we might perhaps have expected a 
book of this kind to have entered a little more fully into 
the subject That the author avoids all reference to 
experimental details is a distinct advantage, and 
renders his book more lucid and valuable for reference 
It is much to be wished the author's plan could be 
more generally followed, and that mil lengthy discussion* 
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of instrumental details could be kept out of theoretical 
treatises, and relegated to separate books, 

The diffraction of light is fully discussed in chapters 
iv, v, and xm Mr Basset has followed safe guides in 
the treatment of his subject, and it is perhaps this part of 
the book which will be specially valuable to ibe teacher 
and student 

It is well that the phenomena of double refraction 
should be first approached without more allusion to the 
difficult subject of the constitution of the ether than i^ 
absolutely necessary, and this is perhaps most easily done 
by following, as Mr Basset does, the histoncal method, 
and starting from Fresnel’s deductions 

[he colours of crystalline plates are, of course, treated 
in an important chapter, and it is worthy of note that 
Mr Basset does not introduce the somewhat misleading 
distinction between the effects produced by parallel 
and by convergent or divergent beams In the usual 
polanscopes a number of parallel beams piss through 
the crystalline plate in different directions If the 
optical arrangement between the plate and the eye is 
such Lhat these various beams enter the eye, we get the 
phenomena which are often called interference effects in 
divergent light, while if those beams pnly which make 
a small angle with each other are allowed to pass the 
pupil, we get the uniform tint described as the effect of 
parallel light Both kinds of effects might also be pro¬ 
duced if instead of parallel beams we had a number of 
pencils diverging from points in a plane close to the 
crystalline plate In either case the eye is supposed to 
focus for an infinite distance, and the different appear 
ance is only one of degree, depending on the extent of 
the angle between the different rays passing through the 
crystal and into the eye 

Mr Basset enters fully into the consequences of the 
various hypotheses which have been made as regards the 
differences of density or elasticity of the ether in different 
media The investigations referred to by him are,of course, 
of the utmost importance, but it should have been pointed 
out Lhat as regards application to optics they are 
wanting in reality We know enough now to be 
able to say that the medium does not behave like an 
elastic body, and in some form or other the electro-mag¬ 
netic theory must be considered as established It seem-, 
idle, therefore, to discuss whether the hypothesis of Green 
or of Neumann is most contradicted by experiment It 
would have been perhaps worth while to bring out more 
clearly the fact that no elastic theory of the ether has yet 
been found satisfactory, and that if the electro-naagnetic 
theory had not come to help us we should be in a 
very serious difficulty 

It is true, of course, that we are at present unable, and 
probably always shall remain unable, to discard the elastic 
theories, because the study of transverse vibrations can 
only be satisfactorily carried out with the help of examples 
in whirh we understand to some extent the mechanism 
by which the vibrations are propagated But unless a 
writer chooses to follow a purely historicaJ treatment, it 
would seem to be more satisfactory to separate completely 
the mathema|ical study of vibrations from the subject 
of optics Treated purely as elastic vibrations we may 
usefully discuss what would happen at the boundary be¬ 
tween two media having different elasticities or densities f 
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and such a discussion, though independent of optics, 
would be certain to have important applications in it, be¬ 
cause its results would often still apply when translated 
into language of the electro-magnetic theory The mathe¬ 
matical investigation of vibrations might be made more 
clear and definite when it is freed from the necessity of 
adapting itself to experimental verification 

Chapter xvni is a useful one, dealing with “theories 
based on the mutual reaction between ether and matter, 1 
but we might have wished for a more satisfactory intro¬ 
duction to the electro magnetic theory that is given in 
the last two chapters The way in which the subject is 
approached may illustrate some of the remarks made in 
the beginning of this review There is no doubt a \ ery 
serious difficulty in explaining the fundamental noLions 
underlying the theory, and Mr Basset, instead of making 
an attempt to help the student over the difficulty, sud¬ 
denly plunges into a senes of equations, referring us to 
Maxwell's book for an explanation even of his symbols 
We have perhaps given an inadequate idea of the 
contents of Mr Basset’s book, which no doubt lends 
itself to criticism from the physicist’s point of view, but 
which nevertheless fills a gap and possesses merits which 
will render it of great value to the student of optics 

Arthur Schumfr 


the apodid^e 

The Apodtda a Morphological Istudy By H M 
Bernard, M A Cantab (London Macmillan, 1S92 ) 
HE title of this little book is misleading It is not a 
treatise on the Apodidte, but a statement of the 
author's speculations on the relations of the Phyllopodous 
Crustacea and Branchiate Arachmda to the ChJctopod 
Worms The new observations recorded are few, and 
the most important, that as to the presumed herm¬ 
aphroditism of Apus tancriforinis } quite insufficiently set 
forth, and, so far as can be judged from the author’s 
meagre statement, erroneous 

Mr Bernard appears to be completely misinformed as 
to current views on the relationships of Apus to other 
Crustacea, and of that group, through it, to the parapodi- 
ate worms Apparently he addresses himself to a lay 
audience, and poses, to start with, as the discoverer of 
a new and unsuspected agreement between the lower 
Crustacea and the Chsetopoda This may serve to excite 
the interest of uninstructed readers, but the zoologist 
knows that such pretensions are due either to defective 
acquaintance with the subject or to a want of candour on 
Mr Bernard's ^ part The arguments by which Mr 
Bernard endeavours to support his thesis are, many of 
them, those which have been effectively used by his pre¬ 
decessors in the same cause , others are new and re¬ 
markable only for their arbitrary character and the 
evidence which they give of the author's boldness in 
writing a book on a morphological problem, Mr 
Bernard draws attention to the absence of developed 
articulations in the limbs of Apus as giving them a re¬ 
semblance to the parapodia of Chxtopqda He states 
that this absence 11 has already been pointed out by 
Lankester and others, but its true significance does not 
»c«m to have been noticed." This 19 an Incorrect allu- 
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sion to my essays on the appendages and nervous system 
of Apus (Q. J Micr Su , ififir), and on Limulus an 
Arachnid {ibid), which is the more to be regretted since 
they appear to have furnished Mr Bernard with such of 
his theories as well as his facts as will bear examination 
At p 368, lac cit , my statement runs— 

11 1 have long been of the opinion which Prof Claus 
appears to hold, that the apperylages of the Arthropoda 
are homologous (or, to use a more distinctive term, 
'homogenous') with the appendages of the Cbaetopoda, 
and on this account I consider it a proper step in classifi¬ 
cation to associate the Chsetopoda with the Arthropoda 
and Rotifera in one large phylum—the Appendiculata " 

Vet Mr Bernard comes forward to tell us that he now 
for the first time draws attention to the true significance 
of the absence of articulations in the limbs of Apus, 
although (as he admits) this condition was especially 
noted and very carefully described eleven years ago by 
me in the same essay in which the above paragraph as 
to the relationship of Arthropoda and Chaetopoda occurs 
This is a sample of Mr Bernard's method of claiming 
novelty for what he has to say when dealing with old 
materials frequently he asserts in strong language 
novel propositions which are purely speculative and of 
the truth of which 00 evidence is adduced There is in 
no part of this little book anv evidence that the author has 
made use of living or of well-preserved material, or has 
had any special opportunities of studying the genera and 
species of Apodida?, nor doe 9 it appear that he has any 
experience as a zoologist which might give some weight 
to his fanciful conceptions On the contrary, these crude 
speculations and dogmatic assertions are his first original 
contributions to zoological literature I regret to be 
obliged to say that in my opinion (which I am called 
upon to expres^ candidly in these pages) “The Apodid^e 11 
is not a book which can be recommended either as a 
repository of fact or a 9 a model of the method in which a 
morphological problem should be attacked 

E Ray Lankester 


OUR BOOK SHELF. 

Anatomy , Physiology , Morphology , and Development of 
the Blow-fly {Calhphora erythroiepkala) Part III By 
B Thompson Lowne, F R C S-, F L S (London R 
H Porter, 1 S92 ) 

We have before us another section of Mr Lowne’s 
work, which has grown upon the author’s hands, and will 
form two volumes instead of the one originally intended. 
Part 111 is occupied with the internal anatomy of the 
imago, embryonic development, histology, and the de¬ 
velopment of the imago On each of these heads a great 
amount of information is supplied, and the author’s 
statements are illustrated by many figures As to the 
puzzling question of the way in which the alimentary 
canal of tne blow-fly is developed, Mr Lowne holds an 
opinion which is probably shared with no second person 
What Voeltzkow and Graber take to be the proctodeum, 
and what Korscheltand Heider believe to be theammotic 
cavity, Mr. Lowne calls archenteron He 15 content, as 
he tells us in his preface, to await the verdict of posterity 
on such conclusions as this We axe content to wait too 
The subject 19 too difficult for full consideration in this 
place, and It would be unfair to express a strong opinion 
without Ample discussion of the evidence It is not un* 
fair, we thmk^ to characterize many of Mr Lowne’s 
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morphological speculations as simple mistakes To com¬ 
are an insect-embryo and its membranes with a Lamelli- 
ranch or an Ascldian in the extempore manner assumed 
bo lightly by Mr. Lowne (p 244) is not creditable He 
tells us that he has no facts to guide him except the 
similarity of the form and disposition of the parts Any 
reader who 13 not able to judge for himself should be very 
much on his guard when our author mentions Vertebrates 
or Ascidians, or indeed any other animals outside the 
class of Insects. 

It is painful to speak with any disrespect of an author 
so laborious and so independent as Mr Lowne But 
these good qualities do not suffice to make a really good 
book Advice will probably be thrown away, but we will 
offer one hint in the most friendly way If Mr Lowne 
before going to press would get his sheets revised by any 
cautious and well-informed zoologist, he would be saved 
from making statements which seriously impair his work. 

L C M 

A Afendip Valley its Inhabitants and Surroundings 
By Theodore Compton With Original Illustrations 
by Edward Theodore Compton (London Edward 
Stanford, 1891 ) 

This 13 an enlarged and revised edition of the well- 
known ** Winscombe Sketches,” and will be cordially 
welcomed by readers who can appreciate the presenta¬ 
tion of natural facts in a poetic spirit The author has 
spent the greater part of " thirty-three years of rural 
life” in the valley about which he writes, and every 
aspect of it he knows and loves He tells much that is 
interesting, not only about the valley itself, but about 
the people who inhabit it, and about its archeological 
remains, its wild beasts, past and present, its birds, fish, 
reptiles, butterflies, and flowers The style 19 simple and 
clear, and a certain charm is added to the writer's de¬ 
scriptions by the quaint reflections with which many of 
them are associated An excellent chapter on the geo¬ 
logical history of the Mendips is contributed by Prof 
Lloyd Morgan The illustrations are daintily conceived 
and executed, and harmonize well with the general tone 
of the text 

Key to Elementary Dynamics By S L Loney, M A 
(Cambridge University Press, 1892 ) 

Those who are using the author’s Elementary Treatise, 
whether they be teachers or students, will find this key 
very useful The solutions to the examples are here 
worked out in full, so that even one who is going through 
the subject by himself will learn much in the nature of 
attacking problems by direct methods The author's 
treatise 13 now so widely used that this key will come as 
a great boon to many 


LETTERS TO THE EDITOR 

[ 7 ht Editor dots not hold himself responsiblefor opinions ex¬ 
pressed by Ats correspondents Neither can he undertake 
to return , or to correspond •with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
Ho notice u taken of anonymous communications ] 

The Lightning Spectrum 

During the brilliant display of lightning on the evening of 
June 28, I took the opportunity of making some observation! of 
the spectrum The way in which the 1 pectrum varied wai very 
remarkable, tome of the flashes giving apparently perfectly con¬ 
tinuous spectra, while others gave a spectrum of bright lines, as 
already recorded by Kundt and othen The continuous ipec- 
tnun appeared to be associated with the fluhei of longest 
duration, which were accompanied by very little thunder, and 
the bright line spectruip with the more instantaneous flashes 
Using a Live mg direct-vision spectroscope with a very accurate 
scale, I succeeded in measuring the positions of six lines in the 
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green, all of which no doubt have been observed before, but in 
two cases at least the positions have not be^n previously 
measured The wave lengths of the lines observed were a, ( 
follows—those determined by Vogel, Schuster, and Colonel 
John Herschel, being added for companion — 
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(1) 5002 

i 

5002 

5009 

Brightest line 

(2) 5168 

5160 

— 


Rattier dim 

— 

5182 

5184 

■— 

— 

( 3 ) S 35 ° 

5334 

5341 

— 

Fairly bright 

( 4 ) 543 ° 



_ _ 

Rather dm 

( 5 ) 55*5 

— 

— ! 

— 

Fairly bright 

- | 

5592 

_ 

_ 

— 
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! 

1 

— 
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Other lines were seen both in the red and blue, but Lime did 
not permit any accurate determinations of their positions. 

The lines (l) and (6) are undoubtedly the two brightest double 
lines of the air spectrum which occur in this region, but in the 
case of the other lines the coincidences ore not so definite The 
proximity of the line 5168 to the brightest carbon fluting 
(A 5165) would suggest that it has its origin in the carbonic acid 
gas, which is always present in the atmosphere The remnning 
linei do not appear to coincide with air lines, and their origins 
for the present are undetermined A Fowler 

Royal College of Science, South Kensington 


Oo the Line Spectra of the Elements 

Prof Runge has not improved the position he has taken up 
by the new instance of a motion which he brings forward in last 
week s Nature The instance he gave in his preceding letter 
is a motion which, as I pointed out, could not take place wiLhin 
molecules The motion he now gives is one which cannot even 
exist anywhere in nature It would require a supply of power 
(energy per unit of time) increasing ad infinitum The first 
instance he gave belongs to inapplicable kinematics, his new one 
to impossible dynamics Neither has anything to do with the 
subject of my memoir 

He quotes the enunciation of a theorem from chapter iv 
of my paper, but does nol quote the sentence introducing that 
theorem, which would have made it plain that the motioni spoken 
of in it are meltons which can take place within molecules and 
which can produce an undulation in the ether , not the motions 
of a mere mathematical exercise irrespective of whether they are 
real Or imaginary The introductory sentence (p 588) is in the 
following words — M The motions of the electrons, the electric 
charges in the molecules, which are what excite the ethereal 
undulation, may be motions that are not confined to one plane 
Accordingly to study them we must investigate what theorem 
corresponds to Fourier's theorem when the motion takes place 
along a line of double curvature " And then follows the 
demonntration and the enunciation quoted by Prof, Runge In 
the foregoing words, in Lhc Introductory paragraphs of chapter 
iv of my memoir, and in other passages scattered up and down 
through that chapter, I made it abundantly clear, u I thought, 
that I was deal 1 rig throughout with a real physical problem oj 
naturc l not engaging m mere mathematical exercises that travel 
into the Infinite and impossible I now see that I ought to have 
made more explicit statements upon this point for readen who 
would judge of each sentence apart from its context 

In order that a motion, x=f{t) } may be susceptible of treat¬ 
ment by Founer’s theorem, the following are conditions that 
must be fulfilled — 

l B The motion must be recurrent, or capable of being ap¬ 
proximated to by recurrent motions 

2° The quantity represented by x must not become infinite; 

0 The quanLlty represented by t must not retreat 
have been familiar with these limitations since I was a 
student, more than forty years ago. They are known to all stu 
dents I therefore thought it superfluous, and still think it 
ought to have be fra superfluous, to state them in my memoir I 
thought It also irrelevant, since none of the limitations could 
occur in the motions I was investigating t and I wished to shorten 
my memoir by excluding ail irrelevant matter, Prof Hunpe, 
however, objects that I have not treated of violations of the first 
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two of these conditions lie has not yet said that I ought also 
to have discussed the impossible dynamics in which the third 
condition would be violated 

This, however, was not hla original position lie began (see 
his original article, Nature, April 28, p 607) by supposing 
that a motion from which light emanated cannot, if non periodic, 
be investigated by Fourier's theorem ; and he stated that in con¬ 
sequence of this he could not understand the decomposition of 
the motion of an electron within a molecule into a senes of 
superposed elliptic motions In Nature for May 12, p 29, 
and for June 9, p 126, I demonstrated in two different ways 
Lhat his supposition was a mistake The other objection made I 
in his original article, viz Lhat 11 a plausible suggestion about | 
the movement of the molecules ought to explain more," is also 
a mistake These are the two condemnations passed on my 
paper in his original article Both these have been met And 
the issues he has since raised are, I again submit, not Ultimate 1 
criticism of a physical inquiry To make them legitimate he 
would need to produce an inhtance of a motion of the kind with 
which my paper deals (r e a motion lhat can produce a spectrum) 
and which at the same Lime is not amenable to the method of I 
analysis given in chapter iv. of my memoir this he cannot j 
do, for there are no such mol ions In fact, the analysis effected 
by the spectroscope is identical with a part of lhat made by ] 
Pourier's theorem when applied in the way that I there point 1 
out The spectroscope gives the periodic times in the different I 
partial*, the sum of the squares of their principal axes, and in I 
some cases their forms , but it does not give the phases of the | 
Dion on j In ihcm or the planes in which they lie Prof Runge | 
almost admits that his criticisms do not succeed in impugning | 
the value of my memoir as a contribution towards our know- | 
ledge of naLure, for in his last letter he says, M I do not say, 
therefore, that Prof Stoney’s views on the cause of the line- j 
spectra are wrong " This is very different from what he said 
in April G Johnstone Stoni v | 

9, Palmerston Park, Dublin, 

July 17 


"The Grammar of Science” 

May I, through your columns, point out to Prof Pearson 
what seems to me a serious " antinomy," to use his own phrase, 
in bis " Grammar of Science " The foundation of the whole 
book is the proposition that since we cannot directly apprehend 
anything but sense impressions, therefore the things we com 
manly speak of as objective, or external to ourselves, and their 
variations, are nothing but groups of sense impressions and 
sequences of such groups But Prof Pearson admits the exist¬ 
ence of other consciousnesses than his own, not only by im¬ 
plication in addressing his book to them, but explicitly in roaDy 
passages He says (p 59) "Another man’s consciousness, 
nowever, can never, it is said, be directly perceived by scnse- 
unpreasion , I can only injer its existence from the apparent 
similarity of our nervous systems, from observing the same 
hesitation In his case as in my own between sense impression 
and exertion, and from the similarity between his activities nod 
my own 

With respect to the argument from the " similarity of our 
nervous systems,” I may point out, enpassant, that however 
many other people’s nervous systems Pruf Pearson may have 
dissected, he has certainly never dissected his own, and that 
therefore this argument, which 19 several times repeated in the 
book, is worthless , all Prof Pearson has to go upon is the ex¬ 
ternal similarity of other people's bodies and activities to his 
own But he maintains that our bodies and their activities are 
nothing but groups and sequences of sense impressions Con¬ 
sequently, lfothcr consciousnesses are similar to his own, some 
of his groups of sense-Impresiions possess private conscious¬ 
nesses, which themselves receive senae-impressions, among 
which, for example, are to be found Prof Pearson himself l 
Thus Prof PearBon’i consciousness contains a number of parts, 
each of which contains, amongst other things, Prof. Pearson 
And his consciousness ' Of course it would Be impossible thus 
to refute a consistent idealist, who maintained that not only ex¬ 
ternal things but all other consciousnessec were unreal and 
existed only In his imagination ; but to recognize the reality of 
other consciousnesses Is to recognise the reality of the means by 
which we become aware of them, which, as Prof, Pearson ex¬ 
plicitly stales, 11 the external aspect of men's bodies. 
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It is not difficult to hod the way out of this difficulty. It is 
that, though we do not know % 1 e directly apprehend, anything 
about the external world but sense-impicssions, yet in order to 
explain those impressions we frame the hypotheses of external, 
objective realny, and of the “ejectlve” reality of oLher con¬ 
sciousnesses, and since ihese hypotheses are successful in ex¬ 
plaining most of our sense-impressions, wc have come to believe 
that they are true, Indeed, I cannot seriously doubt ihRt Prof 
Pearson himself believes in them as much ns anyone else 
Only, if he were to acknowledged explicitly, be would have to 
rewrite almost every page of "The Grammar of Science " 

Ldward T Diyon. 

12 Barkston Mansions, South Kensington, 

July 14 


Prof Karl Pearson's 11 Grammar” merits more justice than 
it has received from " C G K " It is a remarkable book 
which I have read with much interest, He lells us (p 15) that 
" the unity of science consists alone in its method, not in its 
material,” and therefore the method employed in this work on 
science acquires a special interest 

There are two points in respect to which his method seems 
to me tft call for a few remarks—remarks which cannot be un¬ 
welcome, sifice his motto is 11 La cnLique eat H vie de la 
science Jl 

The first point concerns his own position and that of certain 
persons he freely criticizes The Professor has scant patience 
with metaphysics, and says not a few hard things of those lire- 
tome people the metaphysicians , and yet his own book ls really 
a metaphysical treatise and he turns out himself to be an un¬ 
conscious metaphysician malgrS lux This fact can hardly sur 
pnse anyone who has mastered what ib really the scientific 
ABC, but in the present instance it is peculiarly amusing. 
For he, with great naivety ridicules Prof Tail for being in die 
very same case lie is styled (p 296) “ the unconscious meta¬ 
physician, who groups sense impressions and supposes ihem 10 
flow as properties from something beyond the sphere of percep¬ 
tion” , ana we are further Lold thaL " the unconscious meta¬ 
physics of Prof Tait occur on nearly every page of his treat 
ment of the fundamental concepts of physical science " 

The second point which seems to require notice is the way in 
which his method plays "fast and loose ” both with the system 
he upholds and the system he most opposes. 

He is on idealist of a Wind Again and again we are told 
that scientific laws are but descriptions of our feelings in con¬ 
ceptual shorthand He speaks (p 129) of " the whole of 
ordered nature " being "seen as the product of one mind—ihe 
only mind with which we are acquainted,” and he tells us plainly 
(P I 3 °) that M the mind is absolutely confined within its nerve- 
exchange , beyond the walls of senM-impression it can logically 
infer nothing ’ II would be easy to multiply such quotations 
Now, of course the idealist can logically make use of ordinary 
language in describing co existences and successions between bis 
feelings The Professor’s distinctions(p 114) between "physical 
and metaphysical superHensnousness " have been duly noted, as 
also hu disclaimer (p 57) of giving any real explanation of the 
physical side of thought Nevertheless, none of these considera¬ 
tions appear to me to justify hu dogmatic mode of speaking of 
things of which the senses can take no cognizance 

If he knows nothing but his own feelings, he cannot reason 
ably speak of their mode of formation, or of the manner m 
which one group of feelings acts upon another Yet, referring 
to a sensory nerve, he writes (p 51) "The manner [the italics 
are mine] in which this nerve conveys its message 14, without 
doubt, physical,” and (p, 81) "Beyond the brain terminals of 
the sensory nerves we cannot get.” Stare are for him but 
"groups of feelings,” and yet he writes about them as follows 
" Among the myriad planetary systems wc ice on a clear night, 
there surely must be myriad planets which have reached our own 
stage of development, and teem, or have teemed, with human 
life” (p 179). 

Speaking of waves (p. 305) he (ells us, "The wave forms for 
us a group of sense impressions.” But the wave is, for him, 
itself a group oT self-lmpresslons and so is a particle of proto 

f ilatin Nevertheless he speaks (p, 413) of the probability that 
ong stages of development preceded its existence, and "of the 
millions of yean, with complex and varying conditions of tem¬ 
perature,” needed in order " to pass from the chemical substance 
of life to lhat complex structure which may have been the first 
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sUReof organic being ” He also declares (p 425) [ he belief that 
" ihe evolution of organic nature is at the basis of human history 
is the unnvervmg belief of the present writer ” 

My present object is not to object to any of these statements, 
hut simply to call attention to the complete accord which exists 
between the Professor’s language and that of realism, or any of 
the materialists whose sayings he sometimes deprecates, and to 
note the practical outcome of such teaching as that of his meta 
physical M Grammar u t 

It* Idealism is an Idealism of parade, to be brought out 
occasionally, above all to confound some rash or inexperienced 
advocate of Intellectualism and Common sense Hut ordinarily 
and habitually it most certainly is, as “ C O K ” afhrms 
(Nature, July 7, p, 222), "distinctly materialistic” This 
leaching is an excellent example of that " intellectual thimble- 
rigging’ 1 —I use the illustration as an apt one, but in no in 
vidious sense—to which I have elsewhere (see On 1 ruth , p 135) 
called attention in greater detail 

In conclusion I would a-sk how Prof Pear on’s metaphysical 
system can be necessary or even useful for ihe progress of 
scienre 7 

What does it matter for science, provided we are all agreed 
about those things whereof the senses can take cognizance, 
whether or not we are convinced tint something extended exists 
objectively ? The Professor affirms (p 215) that the man of vliciicc 
" refuses to project Ins conceptions, alohi and ether, into the real 
world of perceptions until he has perceived them there 11 We 
nre then so far agreed We holh welcome eLher units prune 
Atoms, chemical atoms, millet ules, molecular motion, ether 
rings, ether squats, Ac , as admirably useful working hypotheses, 
but not as things to he yel regarded a*, objectu e realities If I am 
right, the utility for science of much of lh' Grammar is not easily 
10 be recognized Hut it has a very distinct metaphysical utility 
for the opponents of the system Prof Peaison favours, and will 
no doubt meet with grateful recognition at the hands of some of 
them St (jLuki tt Mi\Anr 

Hurslcote, July 10 

A " Viper ' Bile 

As cases of poisoning from the bile of venomous reptiles are 
happily rare in this country, it may prove interesting to some 
of your readers if I relate my experience on this ipallrr 

About a month ago I caughL two snakes At Ibckleigh, near 
Plymouth, and whilst examining one it " bit ” or rai her struck me 
on the lower part of the right thumb I inline 1 lately sucked the 
puncture (it could not be called a wound) which bled a lilile, anti 
tried to make light of the ma'ter A livid patch soon formed 
round the point, anti the hand and arm commenced to swell 
In a quarter of an hour I was unable In hold anything, and 
almost in a fainting condition The first symptom (aparl from 
the swelling) was a peculiar taste and a sensation of swelling in 
the teeth, then the longue commenced to swell and became so 
large lhat I could hardly move it, my ejes seemed ready to start 
from their sockets 

In lmlf an hour a terrible vomiting c immenced, preceded by 
excruciating pains in the stomach and heart, and continued with 
the pains altogether for nine hours, every drop of liquid heing 
ejected almost as soon as swallowed, there was also violent 
purging and complete suppression of urine 

There was practically no pain in the arm, altogether the pain¬ 
ful symptoms lasted for about nine hours, 

I did not lose consciousness at anytime The arm continued 
to Bwell for two day^, and then it was nearly as large as my leg 
After this the swelling subsided, hut the arm did not return to 
its normal size until twelve days after the accident After the 
swelling had gone I suffered very much from rheumaNcal pains, 
and m fact do so now, and the digestion was also very much im¬ 
paired The viper is a male, a little more than two feet long, 
and about one inch in diameter at the largest part Colour, a 
dull yellowish brown on the upper Mde, with a zigzag black line 
running down the whole length On the under side it is nearly 
black except at bead, where it is pale yellow I have kept the 
reptile now for nearly five weeks, and although well supplied 
with 1 mall frogs, 4 c,, It has ndt eaten anything, and seems as 
lively ai ever' 

Cases of this kind, where the sufferer Is able to record the 
symptoms, being rather unusual, 11 my excuse for occupying the 
space of Nature 

Plymouth W A Rudgz. 
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THE EDINBURGH MEETING OF THE 
BRITISH ASSOC!A TION 

T HE Association has already met three times in Edin¬ 
burgh, in 1834, in 1850, and in 1871 With the 
success of the 1871 meeting fresh in the memories of 
many citizens, the Town Council and other public bodies 
have entered cordially into the local arrangements for the 
meeting The local committee formed some twelve 
months ago and its sub-committees have been actively 
at work, and everything is now practically ready for the 
reception of the Association 

The number of members of the Association who have 
indicated their intention of being present, and ofnewmem- 
I bers who have already joined, are such as to show that the 
I meeting will be an exceptionally Urge one More than 
I fifty distinguished foreigners have accepted the invitation 
of the local committee to attend the meeting 

Raeption and Se^t’on Room? — The reception rooms 
are in Parliament-square, adjacent to St Giles’ Cathedral 
and the City Chambers The Parliament Hall, the various 
court rooms, the rooms of the Society of Advocates, and 
the new library and hall of the Solicitors before the 
Supreme Courts have been placed at the disposal of the 
committee, and have been so appropriated as to constitute 
an ideal suite of reception rooms, including secretanes’and 
treasurer's offices, post,telegraph,and telephone office, ticket 
office, enquir) office, reading room, writing room, ladies’ 
boudoir, smoke room, and refreshment buffet Many of the 
rooms lend themselves to decoration,andthe arrangement-, 
are as excellent in taste as inconvenience The Section 
Rooms arc all in the University buddings , Sections 
A, E, F and G in the old buildings, and D, C, D and 11 
in the new buildings These buddings are about two 
minutes' walk from one another, and about four from the 
reception rooms The section rooms are all well 
adapted for the purposes of the meetings, and in co i 
nection with each there is ample accommodation for 
commiLtee meetings, while provision has been made for 
the occasional subdivision ot some of the sections In 
the new University buildings a room has been set apart 
for a temporary museum, in which objects of interest, 
which are brought under the notice of any of the sections, 
may be afterwards placed so as to be more easily inspected 
than iia possible during the meeting of the section It is 
expected that this will prove a valued addition to the con¬ 
venience of the meeting 

While light refreshments ma> be had at the buffet in 
the reception rooms, the principal luncheon room will be 
found m the Students’ Union Club, situated between the 
new anti old University buildings In the club there will 
| also be a ladies’ room, smoking-room, billiard-room, tS:c 
| Let tuft's and Entertainmentv — The programme for the 
| evenings will follow the usual lines —On Wednesday 
Sir Archibald Geikie will assume the presidency and 
j deliver an address , on Thursday, the Lord Provost, 

1 Magistrates and Town Council invite members and 
j Associates to a conversazione in the Museum of Science 
j and Art, the Lord Provost will receive and welcome 
guests to the City On Friday, Prof Milnes Marshall will 
' lecture on M Pedigrees", on Saturday, Prof Vernon 
Boys will lecture to artizans on M The Photography of 
Flying Bullets", on Monday, Prof Ewing will lecture 
on 11 Magnetic Induction," and on Tuesday there will be 
a conversazione in the Music Hall on the invitation of the 
local committee 

Military bands will play in the Princes Street Gardens 
every afternoon during the meeting, and there will be 
organ recitals in the “ Reid ” music class-room After¬ 
noon entertainment a will be given by the Royal Scottish 
Geographical Society, the Rector and Masters of the 
Edinburgh Academy, and bv others 
Arrangements have also been made to form parties to 
visit Edinburgh Castle, Holyrood Palace, and Arthur's 
Seat; these visits will be m the afternoon 
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Excursions —The committee have prepared a long list 
of excursions Among those for Saturday afternoon ,ire 
geological excursions to North Berwick and Tantallon, 
and to the Pentland HilU , a botanical excursion to 
Gullane , a dredging excursion on the Firth of Forth, 
and excursions to such places of interest as the Land ol 
Scott, the Fairfield Shipbuilding Works and Glasgow, 
the Pumpherston Oil Works, Dundee and the Firth of 
1 ay, Stirling, Kosslyn, Dalmeny and the horth Bridge, 
Newbattle Abbey, and Dalkeith Palace 
On Thursday, occasion is taken to visit places of in¬ 
terest further afield St Andrews, Dunkela, Scone and 
Ylurthly (arboncultural), Croy (archaeological), Dobbs 
Lmn Moffat (geological), Moorfoot Waterworks, Hamil¬ 
ton Palace, Drumlanng, Yarrow, Crieff, the Trossachs, 
Loch Lomond, the Firth of Clyde, are all brought within 
the limit of a one-day excursion 

Many of the more important manufacturing and other 
works in the city and neighbourhood are to be open Lo 
members, who will thus have ample opportunity nf 
becoming acquainted with the trade of the district Visits 
to Lhe paper works at Penicuik or Currie, to the printing- 
ink works at Granton, and to the gunpowder mills at 
Roslin, will form pleasant short afternoon excursions Die 
printing offices of Edinburgh are of great interest, and 
many of them have marie arrangements for the reception 
of visitors Breweries, distilleries, biscuit factories, and 
hydraulic engineering works have all their special develop¬ 
ments here, and are well worth) of visits 

Hospitality and Lodgings — Perhaps the greatest 
difficulty that the local committee ha9 had to face has 
been the date fixed for the visit of Lhe Association 
August is the holiday month in Edinburgh, and under 
ordinary circumstances the residential p irLs of lhe town 
are during that month entirely in the hands of the police 
h or many of Lhe citizens, indeed, holid \) 5 are possible 
only in August It has therefore been matter of con¬ 
gratulation to the committee dealing with this part of the 
work to find that many people intend to remain in town 
during the meeting of ihe Association and that they have 
been informed of a large number of offers of hospitality 
having been sent to visitors 

The hotel accommodation in Edinburgh is consider 
able, but the strain upon it in August is great The 
local committee have secured for members of the 
Association a considerable number of rooms in hotels, 
and these are being rapidly allotted on application 
Visitors who intend to Jive in hotels during the meeting 
will do well to make their arrangements early 

With regard to lodgings, probably no town is so well 
off as Edinburgh, and fortunately during \ugust many of 
the best rooms are vacant A register of lodgings has 
been opened at the local offices, and the secretaries are 
piepared to give assistance to visitors desiring to secure 
apartments A provisional list of hotels and lodgings has 
been prepared and may be had on application lhe 
principal clubs have offered to admit visiting members of 
the Association as honorary members during the meeting, 
subject to such conditions as are required by the constitu¬ 
tion of the club 

Publications —The programme of local arrangements 
will contain a hotel map of Edinburgh, a larfje scale map 
of central Edinburgh, including all the buildings used in 
connection with the meeting of the Association, and a 
general map of Edinburgh and Leith, on which all the 
works open to visiLors are specially marked 
The “ Excursions Handbook," published by the com¬ 
mittee, gives details of the various transit arrangements 
and general sketches of the routes to be taken It also 
indicates the nature of the interest attached to each 
excursion The handbook will be illustrated by a special 
map of the South of Scotland and by section maps on a 
larger scale showing details of excursions 

F. Grant Ogievie 
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THE ORIGIN OF LAND ANIMALS 
A BIOLOGICAL RESEARCH 1 

Hr HIS remarkable and very unequal work, many-sided 
and heterogeneous, is worthy of careful consider¬ 
ation It is not wanting in imagination, more or less 
disciplined, and it is loaded with information from the 
works of contemporary naturalists, now for the first time 
brought together in a single vqlume One great merit it 
has of regarding plants and animals, not merely as forms 
of life, but as living forms the machinery is exhibited to 
us in motion 

1 he title of the work scarcely conveys an adequate idea 
of its comprehensiveness , it might just as well have been 
styled “ 1 he Evolution of the Living World [for plants are 
not excluded from its universal purview], and the way it 
lias been brought about ” 

1 he leading idea appears to be that a change from 
marine to terrestrial habitat has taken place much earlier 
m the history of the higher forms of life than is geneially 
supposed, that the land from the early beginnings of 
geologic tune has been peopled both with animals an l 
plants, andffias, moie than Lhe sea, been the great arena 
of progressive change At the outset, the shore, where 
sea and land ind air all meet and commingle, was the 
birthplace of life, and from it living forms have continually 
wandered in all directions -to the open ocean and the 
abyssal depths, to rivers marshes, \nd dry land From 
the Algrc, which are almost the only marine plants, lhe 
vegetable kingdom was derived ThaL this is character¬ 
istically terrestrial is due to the fact that vegetable 
protoplasm is less adaptive than animal 41 Plants as 
land proprietors are the Lrue conservatives , 11 hence, once 
on land ilwavs on land. The terrestrial character uf 
plants nlleis a suggestive hint as to the place of develop¬ 
ment of the greater p irL of the anurul kingdom it aEo 
has been on land, but with more numerous offshoots to 
the sea In teirestrial plants such as MyxomyceLes - 
11 the true Bathybius"—are the roots of the animal world , 
or if this clum be not admitted, and to Bacteria be as¬ 
signed this pPace, a terrestrial origin remains unimpugned, 
since these organisms are predominantly inhabitants of 
lhe land 

The migration of marine animals may be direct, but 
more usually it is by successive stages, first through fresh 
water—“the great highway to land life”- then to damp 
places, md finally to the dry land itself, which, however, 
at the time of migration may have been subjected to a 
damper and warmer climate than at present prevails 
With change of medium progressive modification has 
been associated, for existence in the air makes three 
great demands on the organism, it must protect itself 
against being dried up, acquire new modes of respiration, 
and more substantial organs of support 

Many animals, ennobled by their response to these 
demands, have returned to the sea, and exercise dominion 
over it, undergoing, of course, fre^h modifications, par¬ 
ticularly of the respiratory organs , while others have 
retained possession of the terrestrial domain, adapting 
themselves to minor changes of habitat and climate Thus 
far more groups of land-animals are derived from a 
terrestrial ancestry than we imagine, and the next-of km 
of orders now characteristically marine are less frequently 
than we suppose to be found in the sea, but must be sought 
for on the land The whale and sea-turtle, land crabs 
and climbing fish, so far from being rare and exceptional 
cases, are instructive examples of great migratory move¬ 
ments and associated anatomical change 

The hypothesis not only supplies a needed stimulus, 
powerful enough to account for the evolution of the organic 
world, but at the same time it explains the futility of our 
search in marine strata for connecting links between lead- 

1 11 Dli Entstehim^ der LandtUre eln Uiologischrr Venmch " Von Dr 
Heinnrh SLmroiK, Pnvmi-docent an der Uni verst till, LeipiEg Pp 492, with 
234 Jlliuinuioni in the J (rB$r ) 
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ing types of life, since the most critical steps in evolution 
have been taken on the land, and terrestual fossils are of 
the larest occurience 

In illustration we may select the author’s treatment of 
the Arthropoda, which have their origin in some ancient 
Annelid, probably a marine Polyclinic, and not an 
Oligochrte, since no Arthropod possesses the red blood 
which the Oligocliceta have acquued as an adaptation to 
land life r 

The absence of cilia and a thoroughgoing chitinizaLion, 
which are the most striking peculiarity of the Arthropoda, 
are a direct adaptation to land life , the chitinous envelope 
furnishing on the one hand protection against desiccation, 
and on the other organs of support, whilst its extensive 
development necessanly involves the disappearance of 
cilia, and the development of fresh conlrnances for 
respiration 

Another important character common to the Arthropoda 
is the transverse stnation of the muscle fibre , but trans¬ 
verse stnation is geneially admitted to be correlated with 
excessive functional activity, from which, according to the 
author, it results Encase an animal in chitm, and its i 
movements will, from the mechanical conditions of the 
case, be “ acrobatic,"—to move at all it must move i 
strenuously, by this excessive exercise transverse stnation ! 
will develope in all the voluntar\ muscles, and “by cor- 1 
relation” in those of the alimentary canal as well So 
much is the author impressed by the cogency of this I 
reasoning that he regards the stnation of the musculature 
as a direct indication of the terrestrial origin of the 
animal possessing it, and ventures to apply this formula 
to Sagitta, the direct development of winch he gives as an 
additional argument for its descent from some terrestrial 
species 

The parapodia of the Annelida naturally gave rise to 
the appendages of the Arthropods, and it was while these 
were still short, scarccly-jointed stumps that the 
Trilobites branched off in one direction, converting all 
their parapodia into legs, and the Scorpions and 
Merostomes, which discarded their abdominal append¬ 
ages, in another The Crustacea, retaining like the 
Trilobites all their appendages, branched off at about the 
same level, and their connection with the Arachmda is 
confirmed by Jaworowski's recent observation of the 
exopodital and endopodilal splitting of the appendages 
in Tarentula, A confirmation of the terrestrial habitat 



Fig r — Pedipalp oT iui embryo of Trochoia stmgvnensiM, em , eodopodit*, 
ev exopodiie , A, hmn (eiter J aworowiki) 

of the primitive Crustacea is suggested by the fact that 
the most archaic existing forms are the Brancbiopoda, 
which still live in fresh-water and salt marshes, can sur¬ 
vive drying up, and indeed seem to require it for the pro¬ 
duction of sexual egga The remarkable diversity of the 
respiratory organs in the Crustacea is another important 
piece of evidence, since it points to their having been 
acquired as secondary adaptations 

Of Arachnoid form*, some entered the sea, probably the 
majority of the Merostomata and the Xiphosura, but 
Limulus still gives evidence of Its original home, since it 
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comes to the shore for begetting, and lays its eggs at 
the highest tide-mark 

No doubt the noLion that the immediate ancestors of 
Limulus were land animals will excite scorn in prejudiced 
minds , hut it is one that Balfour long ago suggested (the 
author does not seem to be aware of this), led to it prob¬ 
ably by his recognition of the close relationship between 
Limulus and Lhe Arachnoids on the one hand, and the 
Arachnoids and Insects on the other—the latter connec¬ 
tion lately so much strengthened by Jaworowski’s remark¬ 
able discovery of rudimentary antenna in Tarentula In 



Fig 3 


this direction may be looked for a reconciliation of the 
views of Lankesier and Lang 

The mild surprise with which we learn that Trilobites 
and Crustacea were originally denizens of the land has 
scarcely given place to conviction before we encounter the 
chapter on fishes We shall be prepared to find that 
these can claim terrestrial ancestry too. The earliest 
fossil vertebrates of which we know anything are the 
Placoderms , these were dwellers In the Old Red Sand¬ 
stone lakes, and, as our author remarks, 11 from fresh water 
to the land 1 b only a Btep " That the Placoderms were 









July 2 i, 1892] 


NA TURE 


273 


well able to take this step is proved by the character of 
their pectoral limbs, which, unlike the fins of fish, are 
provided with a transv erse joint in the middle— 41 an el bow 
joint", and this, while clearly helpful in walking, would not 
be well fitted for swimming No doubt the animal was 
also a swimmer , the dorsal fin shows so much, but it was 
also a walker, travelling over hard, uneven ground , in¬ 
deed, to thi9 habit is attributable the turning up of the 
tail-fin ( ! ), which formed the third point of support A 



F iu i 

Figs a to 4 —Embryo* of J r ochnsa singentnsis FijJ a on lliei^thday 
Figs. 3 and 4 on lhn i^lh day, Fig 4, the anterior end Been in jace st, 
Biomatodmum , kl, frontal lobes 0/ upper and ut, lower lip. at, antennae 
W, wall-llke thickening of marginal groove g\a, chelicerae , £$x, pedipaJp 
^3 a * III pair of limbs th\a-th thoracic appendayea (jnd lu 41I1 pair* of 
limbs), a^a-a^a, abdominal appendages 1, a deep Lonsinction , r*t, mdt- 
ment of endopodlte (after Jaworowiki) 

drawing, subscribed "original," representing Ptericbthys 
“ as it might have moved," is so full of unconscious 
humour that we are tempted to reproduce it From such 
amphibious primitive vertebrates the fish branched off in 
one direction and descended to the sea—the swimming- 
bladderrepresenis the original lung , in another direction 

E roceeded the Stegocephala, the ancestors of reptiles. 

irds, and mammals Primarily the Vertebrata are derived 
from Annelids, but the claim put forward for the Placo- 



Fig 3 —PtmLhthyx, u it might haw moved (Original ) 


d? 1 ™ !■ more in harmony with Patten's view, connecting 
them with the Arachnoids , for the grave difficulties which 
beset this view, however, let Smith Woodward's trenchant 
criticisms be considered 

The main lino of argument is followed Into a number 
of collateral branches, all elaborately discussed There 
is a powerful chapter on the strand fauna, in^ which are 
aruyed the great host of marine animals. Including fishes, 
which temporarily leave the sea to breathe the air Thia 
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is regarded as a fact of profound significance, indicating 
a general tendency of the strand fauna to come on shore 

Recent investigations by Zachariaa, Nusbaum, Chun, 
and others are made good use of in discussing the distri¬ 
bution of fresh-water fauna Aeual transport, particularly 
by birds, is accepted as accounting for most of the facts 
1 he survival of the transported forms is insured by the 
chittnous investment either of Lhc animals themselves or 
more usually of their eggs It is pointed out that most 
pelagic fresh-water species are provided with means of 
attachment such are the spines of pelagic species of 
Daphnia, the abdominal processes of Uylhotrephus, and 
the singular antenna of Bosmina Copepods which la> 
eggs which sink to the bottom are restricted in distribu¬ 
tion , those which carry them about in egg-sacs art 
world-wide 

An attempt is made to prove that fresh water opposes 
some obstacle to the secretion of carbonate of lime , and 
though a comparison of the thickness of marine and 
fresh-water shells is far from bearing this out, yet some 
interesting results are elicited ; as, for instance, the 
suggestion that the chitinous bristles of the young of 
Pallidum vfvtfiara are probably the last traces of ori¬ 
ginally calcareous spines 

In illustration of the various stages of land life, the 
Testacillido; arc cited as an interesting example of adap¬ 
tation to a terricolous existence Daudebardia , one of the 
family, begins life as a form precisely like a Hyahna , but 
with growth passes through the successive stages shewn 
in Lhe figure (fig 6) till it becomes the worm-like adult 

A good deal of space is naturally devoted to the sub¬ 
ject of encystment, which is regarded as a protection 
against desiccation In the course of this discussion an 
earlier origin is attributed to the Heliozoa than to the 

I ig 6 —DandcbarJia in different ■ togei of growth , oq the right, youngest, 
on the left, uldewt yagas The buccal maos u shaded. (Original ) 

Radiolaria, since they do not possess the central capsule 
of the latter, which are consistently regarded as the 
marine descendants of an ancient fresh water group 
related to Heliozoa The suggestion is added that the 
withdrawal of plasma in the Radiolaria into the central 
capsule as a preliminary to spore formation is not really 
with a view to this e\enr f but a reminiscence of encyst- 
ment, which occurred in ancestral fresh-water forms 
Bald suggestions such as this, and another which occurs 
in the work, to the effect that chlorophyll first acquired its 
fluorescence as the primeval sky cleared of clouds and 
permitted an extension of the solar light towards the 
violet end of the spectrum, should, from motives of 
prudence, have been omitted A total bouleverstment of 
accepted views on mam lines of descent is sufficient for a 
great work without Lhe added irritation of superfluous 
conjectures Summer and winter eggs belong more or 
less to the question of encystment, ana the author regards 
winter eggs as “ an adaptation to small pools, and 
threatened destruction by drying up” This, like the 
statement that the chltmous shells of the eggs of pelagic 
Crustaceans were acquired as a protection against de¬ 
siccation during their aerial flight, might have been ex¬ 
pected from an ultra-Darwinian, but In an auLhor who 
wishes to explain evolution by physical causes, and not 
by chance, it is leu pardonable "An adaptation to 
threatened drying up” is an expression wfaJch would 
please the metaphysicians! who nave lately been con¬ 
tending that an effect may precede its cause. 

The bibliography at the end of the work will be found 
most useful, especially to Englishmen, who will find in it 
a guide to a great deal of interesting German literature , 
but it is without form, and this to a great extent is true of 



274 


NA TURE 


[July 21, 1892 


the work itself There are citations to the number of 
423, and more, not numbered! yet, although we have a 
long discussion on the relationship of Limulus to Scorpion, 
Lankester’s work 19 not mentioned , with chapters on 
fresh-water faunas, no allusion to “The Origin of Fresh¬ 
water Faunas/ 1 by Sollas, W Marshall, a German 
author, is set forward in the text as an authority on 
pelagic and coast faunas, and Moseley overlooked , titles 
are sometimes given without place or date of publication, 
a defect which becomes serious when periodical literature 
is referred to without mention of volume The illustra¬ 
tions are numerous and excellent 

The author has produced a fresh and promising 
thought, but one cannot help regretting that he did not 
wait—like, say, Darwin—till it was full time for bringing 
forth W J Sollas 


THE PHOTOGRAPHIC MAP OF THE 
HE A VENS 1 

r rHE first number of the second volume of papers 

* published under Lhe auspices of the Permanent 
Committee charged with the execution of the photo¬ 
graphic map of the sky has made its appearance at a sad 
moment in the history of the undertaking For simul¬ 
taneously with its appearance is announced the death of 
him who, more than any other man, has contributed to 
its success, and brought it within the range of practical 
science Admiral Mouchez has known how to secure not 
only the active ro-operation of many astronomers, but 
also how to make them zealous in the great work, the 
arrangement of the details of which has occupied the 
last years of his life He has awakened enthusiasm for 
the success of his scheme, and smoothed many difficulties 
which might have hindeied its progress, and probably 
few underiakings of equal magnitude and equal im¬ 
portance, breaking new ground in many directions, have 
been got under way with less friction and fewer dis¬ 
appointments We may well hope that the same sauvity 
and diplomacy which has characterized the conduct of the 
late Director of the Paris Observatory will be found in 
the counsels of his successor, and that a work begun in so 
much hope will be carried to a successful issue 

The papers in the volume before us can be brought 
roughly under two heads, both, notwithstanding the lapse 
of time from the inception of Llic scheme, betokening an 
initial stage in the preparation One of the topics under 
discussion has for its aim the selection of a meLhod which 
shall secure on the photographic plates, destined ulti¬ 
mately to furnish a catalogue, the impression of stars of 
the eleventh magnitude with certainty and uniformity , 
the other, a means of deriving the co ordinates of the star 
images so impressed with the greatest facility and 
sufficient accuracy 

To deal with lhe second of these proposals first, we 
may remind our readers that whatever method of 
measuring the positions of stars on a plate may be 
adopted, the resulting co-ordinates must be purely 
differential, and probably referred to the axes of the 
rdseau impressed upon the plate as a latent image, and 
developed under Lhe same conditions as the stars them¬ 
selves To pass to the determination of R A and declina¬ 
tion, a great deal of information, entirely independent of 
photography, will have to be made available The readiest 
means of effecting this last step in lhe reduction, as it 
appeared to a committee of experts appointed to consider 
this question, was to determine by meridian instruments 
the absolute co-ordinates of six stars on each plate It 
is needless to comment upon the magnitude of the labour 
thus undertaken, or at least contemplated This pre¬ 
liminary work would demand a catalogue of some sixty 
or seventy thousand itars, most of them below the nintn 

» 1 “ Bulieiui da Comitd lnamanonal Permanent," tome 11 , premier 

tucicnle, 
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magnitude and not found in existing catalogues In 
order to give to each determination the necessary accuracy, 
it is desirable that each star should be observed twice in 
both elements and at two observatories When we 
remember the length of time that the re-observation of 
Argelander’s zones has consumed, and is still incomplete, 
we can form some estimate of the time that must inevit¬ 
ably elapse before the results of the photographic catalogue 
can be made available for astronomical purposes 

In presence of these difficulties, and many more which 
occur to the practical astronomer, we must be very grate¬ 
ful to M Loewy for elaborating a scheme which, if it be 
found practicable, will materially shorten the time neces¬ 
sary for the production of the catalogue M Loewy 
proposes to avail himself of the fact that the plates are 
taken in two series, in such a manner that each corner of 
a plate in one series will form the centre of four other 
plates in the second senes, When, therefore, the 
astronomer has determined the rectilinear co-ordinates 
of the stars on one plate relatively to the central lines of 
the r^seau, each of these stars will belong in copimon to 
Lhe plaLe considered, and to one of the four places of the 
second scries, partially covering the first M Loewy’s 
scheme consists in making the stars on the four plaLes 
thus connected available for the reduction of the first 
And, on paper at least, it is not difficult to extend the 
scheme still further, ind to make the plates contiguous to 
these four contribute to the reduction of the original 
plate by means of an extended triangulation In this way 
1 plate would not be considered as an isolated fact, buL 
a considerable area, of 36, 64, 100 or more square degrees 
could be woven into a harmonious scheme of reduction 
And such a plan possesses this very obvious advantage, 
that on even a lesser area, as of 36 square degrees, we 
maj well expect to meet a sufficient number of bright 
stais whose places are already so well determined that 
the reduction of the plates could go on immediately with¬ 
out waiting for the observations of the stars on the 
meridian And independently of this evident advantage, 
it seems highly probable that two of the elements of 
reduction, viz the orientation of the plate, and the value 
of the scale, will be determined more accurately, if the 
stars which are used for the derivation of these corrections 
are separated by a considerable distance, that is greater 
than a single negative would permit 

M Loewy considers the various sources of errors and 
their necessary correction with all the detail required to 
submit the plan to practical application, and this is pre¬ 
cisely the test that is needed This appears to be also 
the opinion of Dr Gill, expressed in a very cautious 
approval of M Loewy’s scheme, and he further quotes i 
remark of Prof Auwers, which contains a very salutary 
caution That astronomer points out that the reduction 
of the catalogue plates will be most accurately effected 
from the position of Jauit stars, rather than from bright 
ones In that case since our present most accurate cata¬ 
logues do not give the positions of the fainter stars, those 
catalogues will still need Lo be supplemented by many 
meridian observations Dr Sande Bakhuyzen, however, 
expresses the opinion that the zones of th z Astronomische 
Gcselischaft will, when completed, furnish the necessary 
data for all reductions, or, at most, require additional 
observations in some portions of the sky, which he is 
able to point out from a careful examination of the 
number of the stars contained in these zones. 

The second topic which has received much considera¬ 
tion in this volume is, as before mentioned, the adoption 
of a method to secure Lhe registration of stars of the 
eleventh magn'tude It will be remembered that the 
International Congress of 1891 proposed to place in front 
of the object glass of the telescope, screens of fine metallic 
gauze, identical in manufacture, and of such construction 
that Lhe amount or light impeded should be equivalent %o 
two magnitudes the coefficient 2 512 being employed as 
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the ratio to express the relative brilliancy between two 
consecutive magnitudes A committee was appointed to 
carry this plan into execution, but the report which this 
Committee has issued is unfavourable to the adoption of 
the method The signatures of the Astronomer Ro>al, 
Prof, Pritchard, and the brothers Henry, are attached to 
Lhis report , but M Vogel, the remaining member of the 
Committee, has not found the reasons assigned by his 
colleagues sufficient to warrant the rejection of the 
scheme, and consequently his name does not appear 
The President of the Permanent Committee thus sums 
up the case against the proposal Right in traversing a 
metallic screen of bright threads and very nairow mesh, 
seems to experience, besides the ordinary effects of 
diffraction, certain modifications, whose cause is not jet 
explained, and which the Congress could not foresee when 
they framed the recommendation This peculiar be¬ 
haviour of the light demands furthci study, and renders 
the application of this means very difficult, if not useless, 
for the purpose for which it was proposed, since the 
discrepancies of the results obtained are greater than the 
error that an experienced astronomer would make in 
estimating stars of the eleventh magnitude 

The experiments on which this conclusion is founded 
are set out in considerable detail, and a careful study of 
these experiments ought to convince an unprejudiced 
critic that the committee was |ustihed in advising the re- 
jection of the screens as an adequate and efficient means 
of deciding upon stars of the eleventh magnitude It 
should be stated that the gauze screens, identical in char¬ 
acter, were furnished by Prof Vogel, and though theie is 
no mention of the expei invents or processes which induced 
the Potsdam astronomers to sclecL a screen of this par¬ 
ticular obstructive power, it is to be presumed that in his 
photographic telescope they stopped the amount of light 
proposed by the Congress It is not the least curious 
iealure in the discussion (controversy would be far too 
strong a word to describe the courteous paragiaphs in 
which the various astronnmeis set foi th their reasons 
for dissent from the able phvsicist), that Prof V ogel takes 
no part in it nor vouchsafes an) information as to the 

f mnciples by which lie was guided in the selection, but 
eaves the onus of rejection entirely to his colleagues, who 
are thus placed at a disadvantage 

Prof Pritchard, whose photometric reseaicbes permit 
him to speak with authority, has stated concisely the 
result of his experience lie found that on the ordinary 
astronomical telescope, achromatised presumibly for D, 
the amount of light obstructed w r as equivalent to 2 4 mag , 
and on the photographic telescope, with 1 minimum focal 
length for G, the amount of light losL was not less than 
2 8 mag The Astronomer-Royal reports that the action 
of the screen on the Greenwich telescope is to stop 2 5 
mag This result was deduced by comparing the seventh 
and ninth magnitude stars of Argelander borne further 
comparisons of ihe obstructed and unobstructed light of 
stars of the ninth and eleventh magnitude photometrically 
examined by Prof Pritchard with the wedge photometer 
confirmed this result, and further proved that the scale of 
Pritchard and Argelander was in very satisfactory and 
close agreement It will be necessary to return to this 
point M Henry at Paris offers results in close accord¬ 
ance with those of the two English astronomers just 
quoted He finds that the screen proposed b> M Vogel 
as effective in his instrument stops between 2 5 and 2 7 
mag on the Pans telescope, and this effect is still further 
Confirmed by some observations by M Trdpied, while M 
ftayet at Bordeaux finds 2 7 mag represents the effective 
action of the screen Very different is the experience of 
M Donner, of Helsingfors. His methbd of estimating 
the lops of light is different from that employed in the 
other cases, and is perhaps not without objection, but 
the result which he derives from his observations is that 
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the light of a star in passing through the screen loses 
only 1 6 mag 

It is now necessary to describe very briefly the methods 
employed in (he various observatories which have led to 
these discordant results, the more so as one eminent 
authority, Dr Duncr, of Lund, who apparently holds a 
brief for Prof Vogel, has taken exception to the results 
deduced Leaving on one side the experiments con- 
I ducted by MM Henry and.Trcpied on artificial stars, 
j and against which Dr Dun<?r urges no objection further 
1 than that they are founded on artificial stars, we find that 
one principle pervades the examination conducted at 
Greenwich, Paris, Bordeaux, and Algiers The several 
astronomers have determined what length of time is 
necessary to produce a blackened star disc of the same 
| diameter from the same star with and without Lhc screen 
Inlhis way it has been found necessary to expose for ten 
or eleven Limes as long with the screen before the object 
glass as without, and from this fact it has been inferred 
that the loss of light occasioned by the screen amounts Li> 
2 5 or 2 6 mag It is urged that if only two magnitudes 
! were lefst by obstruction, the necessary exposure would 
1 have been {2 512) J = 6 3, that required by the unobstructed 
object glass Dr Dunlr remarks on this that those who 
have condemned the employment of the screens on these 
grounds have argued in a vicious circle, and to be logically 
| correct iL would be necessary to show that the intensity 
varies as the time of exposure or 

j */ = const. 

Against the accuracy of Lhis law Dr Dundr urges that 
reports of the observers themselves show three distinct 
proofs In the first place (1) Dr Donner states that only 
o 58 mag is gained by successively multiplying the length 
I of exposure by 2 5 , (2) that the Astronomer Royal proves 
j that a gain of 1 7 or 1 85 mag is secured by multiplying 
] the length of exposure by 6 25 , and (3) that MM Heniy 
1 have found that to obtain similar discs from stars of Lhc 
9 3 and 11 3 mag the exposure has to be increased fr nn 
28sec to 240sec. (1 8 6) 'these three experiments give 

instead of 2 5*12 respectively, 
j 3 28, 2 69, 2 93 

j results apparently incompatible with the formula 
\ it const 

MM Trdpied and Henry repl) at length and effectively 
to these stnctures They do not regard 2 69 and 2 93 as 
differing so greatly from 2512 but that the discrepancy 
may be fully explained by inaccuracy and paucity of 
observations The Helsingfors result (3 28) they refuse 
to accept as unequivoral evidence in the face of estab¬ 
lished facts The method of Dr Donner consisted m 
comparing photographs of the Pleiades, taken with and 
without the screen, with ihe map of M Wolf, and mark¬ 
ing the number and magnitude of the starw which have 
black or grey images This method, as already hinted, 
does not seem to be entirely free from objection Ad¬ 
mitting that the comparison of the images was made, as 
we are sure it was, wiLh all lhc care possible, there is «qill 
room for the varying exercise of individual judgment as 
to what constitutes a black and what a grey image, and 
the final result is likely to be less exact than a process 
based upon rigorous measurement 

The method employed by Prof Pritchard is, perhaps, 
as free as any from objection or misinterpretation He 
exposed the plate for equal times with and without the 
screen, and then measured the diameters of the resulting 
star discs If two discs, produced, one with, and one 
without the screen, were found equal in diameter, then 
the effect of the screen is equivalent in photographic 
action to the original difference of magnitude between 
the two stars This difference of magnitude was deter¬ 
mined by the wedge photometer, and the only exception 
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that can be taken to this determination is that the scale 
of the wedge photometer may not be accurately applicable 
But here we have the distinct assertion of the Astronomer 
Royal, reiterated again by M Tripled, that the Pritchard 
Argelander scales are in very satisfactory accord This 
circumstance is the more gratifying for two reasons 
First, because it is distinctly stipulated in resolution 19 
(1889), 11 Chaque observateur devra s’attacher k obtenir 
sur ses cliches destines au catalogue la grandeur 11 o 
ddterminde aussi exactement que possible au moyen dc 
Vt'chelU d'Argelander" The maintenance, therefore, 
of the scale of Argelander becomes of paramount import¬ 
ance, and this one could scarcely hope to effect by means 
of the gauze screens The second satisfactory point is, 
that Prof Pritchard is endeavouring to secure uniformity 
in the photographed stars by distributing among the 
participating observatories small charts of particular 
regions of the sky on which are marked stars of the 9th 
and mb magnitudes approximately Naturally in the 
determination of the magnitudes of the stars on these 
charts, the scale of Argelander will be perpetuated, and 
inasmuch as the testimony of several astronomers is 
distinctly in favour of making use of these typical areas, 
it seems very probable that Argelander magnitudes will 
be prolonged in the catalogue work down to the faintest 
stan impressed 


NOTES 

The summer meeting of the Institution of Mechanical 
'Engineers will be held in Portsmouth, and will begin on Tues¬ 
day, July 26 The following papers have been offered for 
reading and discussion, not necessarily in the order here given — 
On shipbudding in Portsmouth dockyard, by Mr William H 
White, F R S , on the applications of electricity in the Royal 
dockyards and navy, by Mr Henry E Deadman , description 
of the lifting and hauling appliances in Portsmouth dockyard, by 
Mr, John T Corner, R N , description of the new Royal pier 
at Southampton, by Mr Jame, Lemon , description of the 
Portsmouth sewage outfall works, hy Sir Frederick Bramwell, 
F R S , Pait-Pre&ident , description of the new floating bridge 
between Portsmouth and Gosport, by Mr II Graham Hams ; 
description of the Southampton sewage precipitation works and 
refuse destructor, by Mr William B G Bennett , description 
of the experimental apparatus and shaping machine for ship 
models at ihe Admiralty experiment works, Ilaslar, by Mr R 
Edmund Froude, description of the pumping engines and 
water softening machinery at the Southampton water works, by 
Mr William Matthews 

The half yearly general meeting of the Scottish Meteoro¬ 
logical Society was held at Edinburgh on Monday, July 18 The 
council of the society submitted its report , and Dr Buchan 
read a paper on variation in the annual rainfall in Scotland since 
1800 

The Museums Association held its annual meeting m 
Manchester, at the Oweas College, on July 5, 6, and 7, 
under the presidency of Prof Boyd Dawkins, whose address 
we print elsewhere Among those present at ihe meeting 
were Dr Ward, Principal of Owens College, Prof Flower, 
Prof the Rev Canon Hicks, Prof Milne* Marshall, 

the Rev. H. H Higgins, and Prof Weias Mr J Willis 
Clark, the retiring president, was unfortunately prevented from 
attending The following papers were read and discussed 
—On the arrangement of botanical museums, by Prof, F E 
Weiu —On the cnltlvauon of special features In museums, by 
the Rev H H Higgins —Local museums of art and history, 
by Lhe Rev Canon Hicks —On the Manchester Art Museum, 
by Mr. T C Horsfall — On the preparation of picture catalogues, 
by Mr Butler Wood —On the colouring of the background of 
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museum cases, by Mr Edgar R Watte.-r-On Lhe best mean* of 
preserving vegetable structures, on a collection illustrating 
Lhe life-histories of the British Lepldoptera, by Mr J. W CofT 
—On Lhe exclusion of dust, by Mr T Prldgin Teule , and 
library and museum legislation, by Mr E Howarth. Mr Pacy 
and Mr Ogle, who had been deputed by the Libraries’ Associa¬ 
tion to attend the meeting, took part in the discussion of Lhe 
last paper A Committee of the Museums' Association was 
appointed to confer with the Libraries’ Association on 4he 
possibility of taking steps to improve library and museum legis¬ 
lation Most of the members of the Museums' Association who 
took part in the discussion were of opinion ihat the restrictions 
at present placed upon the action of Town Councils with regard 
to libraries and museums were unnecessary and obsolete The 
meeting was a very successful one, thanks to the energy and 
good management of Mr W E Hoyle and Prof Milnes 
Marshall The reception accorded to the Association by the 
authorities of the Owens College was of the most cordial nature, 
and the Association 13 indebted to Dr Ward and several of his 
colleagues for much kindness It was agreed to hold the next 
annual meeLing in London under the presidency of Prof 
Flower 

Mr William E Plummer has been appointed by the 
Mersey Docks and Harbour Board, director of the Liverpool 
Observatory, in the room of Mr J. Ilartnup, deceased Hitherto 
this Observatory has done little more than regulate chronometers 
required for the port of Liverpool, but we understand that the 
Observatory will now be reorganized and made to play a more 
active part in observational astronomy, and one worthier of the 
equipment of Lhe Observatory and the generous support Lhe 
board accord to it. 

Da W II Incf, Ph D (Wurzburg), Demonstrator of 
Chemistry in Univemly College, Liverpool, has been appointed 
Demonstrator of Physics and Chemistry in the Medical School 
of St Thomas’s Hospital 

Mr A H. Lfahy, M A , Fellow of Pembroke College, 
Cambridge, has been elected to the Professorship of Mathe¬ 
matics at Firth College, Sheffield Mr Leahy i* a Mathe 
matical Lecturer and Junior Bursar of his College, and 1* the 
author of several important papers on mathematical physics 

Mr R Ellioi Si eel, Senior Science Master of the Brad¬ 
ford Grammar School, has been appointed by the Technical 
Instruction Committee of Lhe Corporation of Plymouth to the 
Head Mastership of the Science Department of their new 
technical schools Plymouth 

The Master and Wardens of the Drapers’ Company of Lhe 
City of London recently gave ^3000 towards the erection of the 
new technical schools attached to the Nottingham University 
College, and have now given a further sum of £ 1000 towards 
their equipment 

“Cook’s Tours” are well known all over the civilized 
world, and va*t numbers of Englishmen have been Indebted to 
them for some of the brightest and pleasantest experiences of 
their lives, Everyone, therefore, wax sorry to hear of the death 
of Mr Thomas Cook, the founder of the system. He died at 
Leicester on Monday In his eighty fourth year Mr Cook was 
a man of immense energy, and may almost be said to have had 
a touch of genius At all even Li he had a very remarkable 
faculty for organization, and did much Lo foster among the 
British public a just appreciation of the advantages to be derived 
from foreign travel. Last year the jubilee of hia firm was 
celebrated 

The volcanic forces of Mount Etna have continued In a stale 
of violent activity On the afternoon of July 14 it *ix slated, 
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1 a Reuter's telegram from Catania, that there were then 
ightten openings in the mbuntuifl^of which nine were active 
► The lava," said the writer, 11 11 flowing in the direction of 
ucoloai at the rate of 50 yards an hoar. It has already passed 
he deposit of lava formed by the eruption of 1886 The flow 
awards Pedara is less rapid Every hour the devastation 
icreaies, and the alarm of the inhabitants grows in proportion 
Tbtoir terror u not lessened by the explosions and rumblings 
proceeding from the volcano " On July 15 a Reuter's LcJcgram 
frojn datania stated that the eruption was that day more 
formidable than ever "The main crater is extending in size, 
anil the showers of stones and masses of molten matter are con¬ 
tinually increasing in volume, some of the projectile* being 
carried to a height of 1000 feet Meanwhile, two fresh cones, 
8ao feet in height, have been formed, and from these streams 
of lava are constantly flowing in the direction of Nicolosi, from 
which they are now only about two miles distant No imme¬ 
diate danger threatens the inhabitants of the village, but the 
destruction caused to the surrounding country goes on lncreas 
mg” On July 16 and 17 telegrams to a like effect were de¬ 
spatched On the latter date, indeed, it was staled that Lhe 
eruption had been less active on the previous night, and the 
reports of the internal explosions less frequent and not so loud , 
but the volcano continued to throw up enormous blocks of 
incandescent rock together wiLh clouds of steam The lava 
stream had reached the village of Venatun, where it had 
destroyed several houses, besides doing enormous damage to the 
adjacent chestnut woods On the 18th it was announced from 
Catania that during Lhe previous night loud rumblings had con 
tinued, and that the discharge from Lhe craters of Mount Etna 
had increased in violence, stones and ashes being projected to a 
height of over 1200 feet In the morning Lhe subterranean 

noises were less frequent and not so loud At Patagonia, 
besides the volcanic explosions proceeding from Mount Etna, 
subterranean rumblings had been heard, while in the neighbour¬ 
ing naphtha lake, and Lhe fountains of Vachella, gaseous erup¬ 
tions had occurred On the 19th, although the smoke proceeding 
from the craters was less dense, the eruption continued with re¬ 
newed violence The subterranean rumblings were more fre 
quent and of longer duration, but not so loud as during the 
previous days 

On July 15 it was announced from Naples that Mount 
Vesuvius had become active, and that lava In large quantities 
was pouring down the part of the mountain called the A trio del 
Cavallo 

During the latter part of last week the weather over these 
islands was much disturbed by the influence of a deep depres¬ 
sion which lay over the Baltic The temperature was below 60 3 
in the norther* and below 70° in the southern partj of the 
kingdom, and the rainfall exceeded an inch in the south of 
Ireland At the close bf the week inoLher depression appeared 
over the Bay of Biscay, and spread over our southern districts, 
accompanied by rain, while owing to the northerly winds the 
temperature continued very low, the maxima scarcely exceeding 
6o° in Apy part.^ In London on Sunday it did not exceed 55°, 
which, with about one exception, is the lowest daily maximum 
in Jhly |dq ring lhe last half-century During Monday night a 
deep depression advanced over Scotland from the northwaid, 
and travelled south-eastwards, accompanied by heavy rain, 
while on Tuesday increasing winds or galea were experienced on 
all our coasts, the wind direction varying from N E to N W 
°nd W, According to the Weekly Weather Report the rainfall 
for the week ending the 16th instant was considerably less than 
the mean In all the northern districts, while over the eastern, 
central, and southern parts of the kingdom there was a consider¬ 
able excess, the amoddt being in many cases rtioreUhan double 
the mean far the week Temperature was below the mean 
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in all districts excepting lhe Channel Islands , in Lhe eastern 
and central parts of England the deficiency for the week 
amounted to from four to six degrees, 

Last week two despatches were received at the Colonial 
Office from Mr Jerningham, Acting Governor of Mauritius, 
relative to the recent hurricane there Mr Jerningham stales 
that the lives lost through the disaster were 1230, and the num¬ 
ber of wounded still living 3167 Over sixty two churches and 
chapels had been damaged or wrecked, and there had been a 
partial and enforced cessation of the celebration of Divine ser¬ 
vice throughout the island The number of public buddings 
injured was I23, and the damage done to Government property 
was estimated at 286,807 rupees The injury to the railways 

would cost about 55,435 rupees to make good All the tele 
graph wires throughout the Island were destroyed About 
16,975 houses and hula had been destroyed or damaged, ex¬ 
clusive of those in Port Louis, and about 170 sugar factories had 
been wrecked or injured The task of repairing these disasters 
was ode of great magnitude, and wholly beyond the unaided 
power of thV colony A later despatch states that in Port Louis 
1453 houses, churches, and public buildings, representing a 
value of nearly five million rupees, had been wholly or partially 
destroyed 

The Kew Bulletin for May and June contains several contri¬ 
butions which will be of great interest to botanists and to various 
classes connected with the industrial applications of botany 
One of these contributions is a valuable report (with a plate) by 
Mr George Ma&see on a disease that has attacked vanilla plants 
in Seychelles In the same number are printed the second of 
the Decades Kewenses riantarum Novorum in Herbario llorli 
Regu conservatarum, and the second decade of new orchids 
, An excellent illustration of Lhe way in which the authorities at 
Kew seek to promote industry is afforded by a correspondence 
on Sanseviena fibre from Somali land The increased attention 
devoted to Lhe production of white rope fibres in the Western 
tropics appears to have had a stimulating effect in the East 
Indies, and now (be production of fibre from Agave vivipara in 
Bombay and Manila is followed by a fibre obtained from Somali¬ 
land from a singular species of Sanseviena This fib« was first 
received in this country as an " Aloe " fibre It wu soon 
noticed, however, Lhat u possessed characteristics differing from 
all ordinary "Aloe” fibre, and a request was made to the 
Foreign Office that Colonel Stace should be invited to obLam for 
the Royal Gardens a small sample 0 1 the fibre, a large leaf from 
the plant yielding it, and, if possible, a few small plants for 
growing in the Kew collection In due time the specimens 
arrived in excellent order, and it was found that the fibre Is one 
of Lhe many so-called Bow string Hemps, and probably yielded 
by Sanseviena Eh* cndergtt, a plant first collected by Dr 
Schweinfurth Liltle or nothing was known of it until it was 
described by Mr J J Baker, h R S , in the Journal of the 
Lmnean Society, vol \iv , p 549 Its locality la there slated 
as " between Athira and the Red Sea.' 1 The plant is described 
in a letter to the Foreign Office, written by Mr. D Moms, as a 
very interesting one, and he adds that its existence as a source 
of a valuable supply of fibre will be lure to awaken attention 
among commercial men in Great Britain Messrs. Ide and 
Christie, wntlng to Mr. Morris, speak of the fibre os an excel¬ 
lent one of fair length and with plenty of " life " " In charac¬ 

ter,” they say, "it strongly resembles the best Sisal hemp, 
with which we should have classed it but for your statement 
that it is derived from Sanseviena With the exception of its 
colour, its preparation is perfect, and even as it is, we value it 
Lo-day at £25 per ton. We are of opinion lhat if care were 
taken to improve the colour a considerably higher price would 
be readily attainable, perhaps as mnch as ^50 per ton, if a pure 
white fibre could be attained without loss of strength and lustre ” 
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Among the other contents of this number of the A ew Bulletin 
is an account of the fibre industry in the Bahamas, communi¬ 
cated Lo Kew by Sir Ambrose Shea, Governor of the Bahamas 
Extracts from a report by Mr A White, a naturalist attached 
to the staff oF Mr H H Johnston, H M 'a Commissioner and 
Consul-General for the territories under British influence to (he 
north of the Zambesi, throw welcome light on the botany of 
Miltnji in Nyawaland Mj N E Brown contributes notes on 
the botany of plants yielding Paraguay tea Iherc are also 
sections on the Nonnen pest in Bavaria, the prickly pear in 
Mexico, and the Palmyra bass fibre 

The collection of hardy bamboos and allied plants having 
outgrown the space allotted them in the beds near the Temperate 
House of the Royal Gardens, Kew, a new garden has been made 
for them in a wood near the Rhododendron Dell Of this 
garden the Kew Bulletin gives the following account — It is in 
the form of a shallow depression with sloping banks 12 feet 
wide and a central pear-shaped bed I2J feet by 75 feet To 
make it, the surface soil had to be removed and the gravel taken 
out to a depth of about 3 feel A large quantity of new soil and 
manure was added so that the bamboos have n^w a good depth 
of rich soil Two new path', leading to Lhe Bamboo Garden 
have been made, one from the Syon vista and the other from 
the Stafford walk The bamboos planted in the garden arc —- 
Arundmatia Fortune* (Bambusn Fortune^, A japonic a (Bam 
busa Metake), Bambusa albo sirxata % R an Its t R tmtta 

(Hort), B falmata , B plicate, B p uvula, B tesseUata, 
B Vcitchu , Phyllostachys barnbusotdes, P P Quillci 

(Bambusa Quilloi), P vtolesccm (B unbusa violesccns), P vmdi 
gldiiiescens (Bambusa vindi-glauccscenh), 7 ham nocalamus fal¬ 
conet t (Bambusa Falconers), and several others unnamed 
Besides bamboos it con tain fa such plants as J rut/do, Lulaha, 
Ctttutni , JunLia , Yuaa, <fcc It is also intended tu bring 
together in this garden a number of the coarser growing 
monocolyledonoiii plants which can be grown in the open air at 
Kew 

f 

According to an official 11 Notification of the Trustees of 
the Schwjstern Frohlich Stiflung " at Vienna, certain donations 
and pensions will be granted from the funds of this charily tins 
year in accordance with the will of the testatrix, Miss Anna 
hruhhch, to deserving persons of talent who have distinguished 
Lhemselves in any branch of science, art, or literature who may 
be in wanL of pecuniary support, either through accident, ill¬ 
ness, or infirmity consequent upon old age. J'he grant of such 
temporary or permanent assistance in the form of donations or 
pensions ia, according to the terms of the foundation deed, 
primarily intended for Austrian artists, literary men, and men 
of science, but foreigners of every nationality, English and other, 
may likewise participate, provided they are resident in 
Austria, Particulars maybe obtained at the Austrian Embassy, 
London 

Mr T S Shearmen, oT Brantford, Canada, has recently 
issued a pamphlet, in which he claims priority m the discovery 
of the fact that the influence of sun-spots on terrestrial magnetic 
conditions depends upon lhe positions of the spots on the sun's 
disc as seen from the earth He states that he has succeeded 
In convincing Prof Young that this claim is justified His 
observations have led him to believe that, in the great majority 
of cases, magnetic disturbances are most numerous when spots 
are at or near the eastern limb In many cases, however, 
especially when the spot* were very large, the disturbances have 
been greatest when the spots were near the central mendisn, 
but even then it is stated that on nearly every occasion in which 
this has happened, another spot was making its appearance on 
the eastern limb M. Veeder (Nature, vol. xJvi, p, 29) also 
concludes that In order for a solar disturbance to have its full 


magnetic effect upon the earth, it is necessary that it should be¬ 
at the sun's eastern limb, and as nearly as possible in the plane^ 
of the earth's orbit 

In the tenth annual report of the Fishery Board for Scotland 
a striking instance is given of the advantage which persons en¬ 
gaged in the fishery industry derive from the electric Lelegrmph 
The Orkney officer reports that on Saturday morning, August 22, 
a large shoal of herrings was discovered about three to seven 
miles off the island of Slronsay by a few boats which happened 
lo be at sea Having ascertained the position of this shoal the 
officer wired the particulars, for (he fishermen’s information, tu 
all Lhe stations in Orkney, On the Monday following evei) 
boat employed in the herring fishery in Orkney was on the fish 
ing ground indicated, with the result that the heaviest fishing 
ever obtained m one day in Orkney (for the number of boats^ 
employed) was landed on Tuesday, the average catch for lhe 
whole fleet being fifty crans The number of boats fishing wq^> 
10S, and their total catch was 5400 crans, valued at ^3240, a 
large proportion of which would, have been lost but for the 
telegraph Wick hshermen having also been apprised of the 
circumstance, a number of the Caithness boats had good takes 
on the batne ground and landed them at Wick Consequent 
upon such a heavy and unexpected fishing, additional coopers, 
gutters, packers, barrels, and salt had to be immediately sent 
for from Wick so that the herrings might be cured while thej 
were in a fresh state, and this was accomplished by means of the 
telegraph 

AN interesting exhibit of tobacco will be sent from Kentucky 
to the Chicago Exhibition There will he exhibits of different 
varieties of plants in various stnges of growth, and illustrations 
of the manner of shipping and handling "lhe weed” from the 
time the seed is put in the ground until the final product is ready 
for use The various ways in whiLh tobacco is used in manu 
facturc will also be illustrated 

Durim. the last few years much has been said about the 
supposed ]' uropcan origin of the bo called Aryan race The 
honour of having first suggested this theory is usually attributed 
to Di I atham, but, according to Dr J) G Brinlon, it really 
belongs lo Omalius d’Halluy In Sitetice (June 24), Dr 
Brinton refers Lo a paper in the Bulletins de I'AeadJwie RoyaU 
de Belgique, tome xv , No 5, May, 1848, entitled “Observa 
lions sur la distribution ancienne dcs peuples de la race blanche,” 
in which Omalius begins by speaking of a series of notes pre¬ 
sented by him to the Academy from 1839 to 1844 In these notes 
he had sought to prove that the Asiatic origin of the white race 
had nev^r been demonstrated ^Having.recqpded this fact, he 
proceeds 11 to discuss the Ofldence, phy^Oiogical, historical, and 
linguistic, which had been thought to show^hat the Indo- 
European peoples originated in Asia ,^pd combats it at eveiy 
point, marshalling his arguments to prove that the true white 
type is distinctly European, and that the ancient Sanscrit and 
Zend are m no wise maternal languages of the Indo-European 
stock, but merely sisters of the Greek, Latin, and aacignt Ger 
man " The earliest date at which Dr Latham eKpreoiw similar 
vlew3 was 1851 ^ 

Some suggestive notes on Fuegian languages, by i?r. D G 
Brinton, were read lately before the American PWosophical 
Society He refers to a very early Fuegian vocabulary, collected 
by the French navigator, Jooho^de la Guilbaudifcre, during a 
sojourn of eleven months in Lhe Straits of Magellan during the 
year 1695 lt r mcludes about three hundred words and short 
phrues, and do part of it has been published. The MS. copy 
of it in Dr Bnnton’s patteialon he owes Lo the courtesy of M. 
Gabriel Marcel, the Librarian of the G^fraphical Section oT the 
National Library, of France As M Marcel inters to give it 
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publicity in the Compte-rendu of the Congress of Amenc-imsC;, 
Dr Brinton contents himself with illustrating its character by a 
limited selection of words These show that the basis of the 
tongue U Ahkuluf, and it differs, he says, scarcely more from 
the Alikuluf of the present generation than do between them 
selves the vocabularies of that tongue by Fitzroy and Dr 
Hyadea in the present century A few words belonging to the 
Tsoneca and the Yahgnn maybe detected, probably introduced 
by trading natives. 

The new number of the Journal of the College of Science, 
Imperial University, Japan (vol v , Part D, contains studies 
on reproductive elements, by C Ishikawa , further studies on 
the formation of the germinal layers in Cheloma, by K 
Mttsukuri , papers on the development of Ltmulti j /ou^/spina, 
and on the lateral eyes of the spider, by Kamakichi fCishi- 
nouye , a paper on the formation of the germinal layers in 
Petromyzon, by S Halta , and notes on a collection of birds 
from Tsushima, by I Ijima The papers aie most carefully 
illustrated 

We have also received the second part of the first volume of 
" Iconngraphm Flore Japomcre / 1 by Ryokichi Yalabc (Tokyo 
/ B Maruya and Co ) The work consists of descriptions, in 
Japanese, of plants indigenous to Japan, with figures 

Mr T F Buckley contributes to the current numher of the 
Annals of Scottish Natural History some interesting notes on 
ihe vertebrate fauna of Sutherland and Caithness The object 
of the notes is to bring the fauna of these two countries up Lo 
date One bird, the ruff, is new to the Sutherland list, and Mr 
Buckley is able to show the spread of Certain other species such 
as the stock dove, tree pipit, &c Eagles still hold their ground 
fairly well, but other birds of prey show a decrease This, the 
author thinks, ia only what might be expected, hut it is gad, he 
sayg, to see how the hen harrier is rapidly approaching extermina 
tion Plantations are growing up, and increase the number and 
breeding areas of certain species When staying at Badenuch, 1 
hi has been repeatedly struck m the autumn with Lhe attraction 
which a few (^ay three or four hundred) small firs, a garden, and 
an acre or two of cultivated ground, have for migrating birds 
Constantly in the early October mornings he has seen docks of 
small birds, such as greenfinches, chaffinches, See , descend into 
these trees, rest for a short lime, Lhen, with an unanimous twitter, 
rise up and pursue their onward course. As a rule everything was 
quiet for the day by nine o’clock 

At the meeting of the Field Naturalists' Club of Victoria on 
May 9, Mr T £ Hall read an interesting note on musical 
i*ands While on a to Phillip Island at Christmas licue, 

Mr Hall wax struck by the musical note given out by the sea 
sand when walked over,^ He had never noticed this phenomenon 
liefore, though it occurs not uncommonly in other parts of the 
world His first idea was that the sound was caused b> the 
india-rubber soles of his shoes, but he found he could get the 
musical note by striking the oarnl with his hand, or by drawing 
a stick *pldly over the surface The sound was produced only 
w kere sand was dry, and resembled almost exactly that 

cause* rawing the finger rapidly over a piece of corded silk 

On making the sound by skating over the surface, hfi found that 
fhe note cbuld be delected fit a distance of forty paces. The 
frauds were rouiical wherever iHtd them about Cowes, and 
the only person to whom he^pokt who had noticed the pheno¬ 
menon and he had also noticed it at San Remo Mr Hall has 
»ince tried the sand at Geelong, Barwon Headiwnd Warm am 
without any remit. He referred to the theories of Mr 
Corgi Wilson on the qu hand, ood Dr. A. A Julies and Prof 
C Bolton on the Trther, and expressed a hope that some 
attention wo#d be given to the subject m Australia, 
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In the latest quarterly statement of the Palestine Exploration 
Fund it is said that considerable progress is being made with 
the Akka-Damascus Railway, the route of which, after various 
expensive surveys, has been definitely decided upon The line 
chosen is practically that first suggested by Major Conder, R E , 
several years ago Beginning at Lhe great fortress of Acre, the 
railway will run down the plain of Acre parallel with the sea, 
throwing out a branch lo Haifa, at tfic northern foot of Mount 
Carmel, and thence to and across the plain of Esdraelon, passinj 
near Nazareth to Shuncm and Jezreel, and through the valley oi 
Jezrcel, skirling the dope of the hills, 10 the River Jordan, which 
will be crossed within flight of Bethshean, The Jordan here 
offers exceptional facilities for lhe erection of the railway bridge, 
consisting of two spans. Not only are the two opposite banks 
of the river formed of solid rock, but the centre of the river 
contains a large block of similar rock, fiom which each span of 
Lhe bridge will be thrown to the east and west bank respectively 
From the Jordan the railway will ascend the slope of the Jaulan 
Plateau, al^ng the crests that close lhe eastern shores of the Sea 
of Galilee, ifm ascent constituting the only difficult portion of 
the line, but which the suneys now made show to be much easiei 
of accomplishment than was originally anticipated The plateau 
near FI J A| being reached, an easy gradient will carrythc line by 
Sell Nawa and Kesweh to Damascus Passing through lhe 
finest plains of Western and Eastern Palestine, the railway will 
be one* of great importance The authorities of the Palestine 
Exploration bund are of opinion that its construction can hardly 
fml to Rad to important archeological discoveries, and the com¬ 
mittee hope to make arrangements for obtaining full information 
respecting these 

The additions to the Zoological Society's Gardena during the 
past week include a Pig tailed Monkey {Molochs ncmcstruins) 
from lava, presented by Major Day , lwo Red handed 1 amarine 
( \fttfat tnjimanu\) from Sunnao, presented by Mr J J Quelch, 

C M / S , two Scrmmerring ^ Gazelles {Gazclla sarrnrtiernnp 
J p ), three Fgyglian Ga/ellea [GazJJa Jorca r d ? V) from 
Suakim, presented by Colonel llolled Smith, C Ji , a Red Deer 
(Cctvusclaphui), European, presented by Mr J Newton Hayley, 
a Slender-billed Cockatoo {Licmctis ttnmrostns J from South 
\ustraba, presented by Mrs Duppa , a Rough eyed Cayman 
( llh^atoi silcrops) from South America, presented by Dr 
Rlnlyard , two Dwarf Chameleons [Cham« icon putntlus) from 
South Africa, presented by Mr L Windgatc , a Common 
Chameleon (Chameleon vu\ r atis) from North Africa, presented 
by Mr ] Cornwall , two Green Lizards (Lacerta viridis), two 
Green I ree Frogs [Ilyla arbor to), European, presented by Count 
Pavoleri, b Z 5 , a Horned Lizard {Phrynosoma cormttum) 
from iexas, presented by Mr Conrad Kelsal , a West African 
Python {Python sc6<t) from West Africa, received m exchange , 
bix Mandarin Ducks yaUricutata), five Summer Ducks 

( hx sponsa), seven Chilian Pintails {DqJUq sptntcauda), six 
Australian Wild Ducks {Anas supci cihosa), a Vanegated Shel¬ 
drake (Tadorna vane^a/a), four Upland Geese {Btmicla 
magellanica j, a Cheer Pheasant {Phasianus walluhii), 
Himalayan Monutil (Lophophorus impryatr%uj\ bred in the 
Gardens 


OUR ASTRONOMICAL COLUMN 

A New Nebulous Star —Mr Barnard, in Astronomischt 
Nachnchtctt , No 3101, gives a brief account of a new nebulous 
star that he found when photographing, on May 31 la#t, a 
region situated in Che Milky Way, iSh. 10m , - 20 s This itar 
(B D - 19*4953)! when examined (visually) with his ia Inch, 
was quite devoid of nebulosity owing to the brightness of the 
star in question, but the photograph showed a Taint nebulosity 
of about 15' in diameter lymmetrickily surrounding it A 
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former photograph tnken in 1889, July 28, indicated also the 
same nebulosity The exposure in the former case was of 
29m duration, a Willard lens of 6 inch aperture being used 
The position of the star for i860 wa-, R A, iBh 9m 232s, 
Decl - 19" 42' 7 

Atmosphere Depressions and their Anaiogy with 
thl Movements of SUN-Sinr^—The solar Dhotosphere, 
although so different in chemical composition from our own 
atmosphere, yet affords ur many points of resemblance with 
Tegard toils general circulation One special analogy, and that a 
comparison of the motions of storms here with those of spots 
on the solar surface, is treated of in the July number of 
L'Astronomic by M Camille Flammarion In tnis article he 
has brought together sufficient observations to trace out the 
paths of many of Lhe most violent storms that have from lime to 
time visited Europe generally The first storms which He gives 
are those which occur in the Atlantic , their general direction 
of motion seems to be from south west to north-east, pursuing 
generally the path of the Gulf Stream Their centre®, when 
traced on a map, seem to just graze the shores of the Untish 
Islci, France very rarely being reached by them From oh 
Hervatinni made on land, and more especially from those at 
Pans, M Flammanon remarks that certain curves with regard 
to these storms seem to offer many analogies to Solar spots , this 
is so not only for the regular displacements, but even for 
those which at first sight seem to be totally void of all regularity 
The diagrams which he give®, showing both the paths of the 
fitorms and those of sun spots, afford most interesting compan¬ 
ions and seem to confirm the view suggested by M haje that 
the constitution of spots resembles somewhat that of the cyclones 
with which we are familiar 

Yale College Observatory Report —In this report, 
submitted by the Board of Managers to the President and Fel 
lows of the Yale Observatory, Mr Brown makes ua acquainted 
with the present condition of the Observatory generally, while 
Dr Elkin gives an account of the work done by the hehometer 
during the pasl year The satellites nf Jupiter formed the prin¬ 
cipal object of work from July 1891 to January 1892, 570 
complete measures of their relative positiohs having been 
obtained on 114 nights Dr Chase, with the same instrument, 
has been measuring the cluster in Coma Berenices, securing 
from 18 to 20 measures for each of the 32 stars, besides deter 
mining the required data for the reduction constants In the 
work on the parallaxes of the first-magnitude stars in the 
northern hemisphere, the 100 sets of measures of each of the ten 
*tan have not yet been fully completed, but the following table 
ahows the results obtained up to the present, Dr Elkin thinking 
that it will require two more yean before Lhe final results can 
be published — 
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GEOGRAPHICAL NOTES 

The condition of affairs in Uganda, of which much hai 
recently been made in home and foreign newspapers, is a 
question rather of politics than of geography , yet problems of a 
geographical kind are Involved in it So far the progress of 
civilization amongst the Wagenda has served only to Introduce 
new elements of dissension, and the attempts to carry oat the 
policy of preventing the sale of spirits, firearms, and ammuni¬ 
tion bave only been partially successful Scientific exploration In 
a country so unsettled mast necessarily be suspended If the 
British occupation is to be prodnedve of benefit either to British 
trade on the one side or to native interests on lhe other, the firm 
and Impartial rule of Captain Lugard and Captain Williams must 
be maintained and reinforced* The urgent request which these 
officers have made for additional white assistance demands ail 
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the more Attention since the garrison under their control In- 
been swelled by the survivors of Emin's force in Equatona. 

Although, as announced in Nature (p 230), Captain David 
Gray’s Antarctic expedition has fallen through, it ih satisfactory 
to know that three Dundee whalers, which are shortly expected 
back from the Arctic “ fishing," will be refitted immediately and 
despatched about the beginning of September to the Falkland 
Islands, and as far tn the south as may be necessary in order in 
get a cargo The proposed cruise is to be purely commercial, 
and it is not likely that any exploring work will be done It is 
probable that berths will he available on board for two or mor 
scientific men, who Rhould have good opportunities of collecting 
natural history specimens lhe experience of the whale ship 1 * 
will be valuable in supplying hints for Lhe equipment and routi 
of the great Antarctic expedition which under some European 
flag cannot be long delayed 

Dr Oslar Baumann, charged with the survey of a road tn 
the Victoria Nyanza, reached the shores of that lake in April, 
after an unprecedentedly rapid journey from the coast, brom the 
Ttmes report of a letter written by Dr Baumann from Kadoto, w e 
learn that the route, after passing around Lake Manyara, struck 
across an unknown stretch of country in which a new lake of large 
dimensions was discovered Even m Africa few lakes of such 
magnitude can now remain unknown, at least from native reports 
[.ake Eiassi UeB on Lhe plateau south east of Victoria Nyanza, 
and from the report of the neighbouring Masai, it seems to he 
about ninety miles long, while the breadth of the northern 
portion, along which Dr Baumann marched, varied from eigh 
teen to thirty miles. This lake is presumably filled with fresh 
water, but no outlet is mentioned It is interesting, however, to 
find native reports of a great river flowing in on the western 
side, which may be confidently identified with the Wemben, a 
river shown on recent maps as flowing north eastward from the 
border heights of Unyamwesi, and losing itself on the plateau 
It is possible that the new lake may discharge into the Victoria 
Nyanza by the Slmiu river, the head waters of which have not 
previously been explored 

The recently founded New Zealand Alpine Club hu pub¬ 
lished Lhe first number of its Journal^ devoted to lhe exploration 
of the glaciers and peaks of the Southern Alps The magnitude 
and difficulty of ihese snow mountains of the south hu hitherto 
been very inadequately realized 


THE MUSEUM QUESTION 1 

r* ENTLEMEN of the Museums Association,—In taking the 
chair which was so ably filled by my predecessor at Cam¬ 
bridge, I must firBt of all give you a hearty welcome on the part 
of the Committee of the Manchester Museum There is to my 
mind a singular fitness in the selection of Manchester as a place 
of meeting after Cambridge At Cambridge you had the oppor¬ 
tunity of studying the various muAeumi which have in the coarse 
of time naturally grown out of the development of that ancient 
seat of learning. In Mabcheiter youVIll see the collections 
which have been gathered round Owens College, which repre¬ 
sents the newest University development in this country. The 
genius of the place has left its mark in both In Cambridge the 
collections are, as they should be lu a region of academic calm, 
free from trade-winds, arranged mainly. If not enLirely, with an 
eye to University students, and not for the general purposes of 
a miscellaneous public In this busy centre of movement and 
commerce, you will find that the principle qf airanrifttnent is 
twofold. It first aims at meeting the needs of the University 
students, and of the Mechanics" Institutes, and schools* and 
other educational bodies, which are daily being drawn closer to 
Owens College, and next at lhe instruction and enjoyment of 
the general public Our collections are for the most part older 
than the college and have been absorbed from without into our 
educational centre 

The problem which we have attempted to solve 11 this 1 How 
to arrange and jprganize collections wnich ore in port as old os 
the second quarter of this century, so that they may become 
valuable In ino new learning and at the same time put an out 
line of the history of nature within reo^t of the people This 

1 Addra to the Museums Aswdedon, Manchester meeting 189s, by the 
President, Prof. Boyd Dewklni, F R S 
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problem, as we all know, is not an easy one, It has, however, 
to be faced in most of the museums of this country Whether 
it hu been solved or not in Manchester, it is not for me Co say 
Trof Huiley, in addressing us some years ago on ihe question 
of technical education, said that he did not know exactly what 
shape it should lake, but that Manchester was a good place in 
which to make an experiment for the good of the Commonweal 
Fiat expex imentum in cmpoie Maneunensi The result of our 
experiment in museum organization is here and speaks for 
itself 

Before, however, I deal with this special attempL to meet Lhe 
needs of Manchester I must touch on the general question of 
museums 

The Museum Idea and its Place in Cultxue 

A museum was to the Greeks a place haunted by the Muses, 
and in a secondary sense a building in which liberal studies were 
earned on such as that at Alexandria, which was a great 
University endowed by the Stale, divided into colleges, and 
frequented by men of science and letters This museum 
included picture galleries and statuary, and it is not at all im¬ 
probable that it contained also collections of Natural History 
Aristotle, It must be noted, made vast collections, which he 
used in his history of animals, by the aid of bis friend Alexander 
the Great, and it is hard to believe that the Impulse which he 
gave to the study of natural history should not have been felt in 
Alexandria, where his memory was venerated With the de- 
slruclion of this museum in the days of Aurelian in the last 
quarter of the third century after Christ, the name as applied to 
a public institution gradually dropped out of use, and was only 
revived with the revival of learning in the West in the times of 
the Renascence. We owe the first idea of a great national 
museum of science and art to the 11 New Atlantis ” of Lord Bacon, 
the first scientific museum in this ountry to Elias Ashmole, 
who founded the museum which bears nls name in 1667 at 
Oxford It consisted mainly of the natural history collections 
made by the Tradeacants, and miscellaneous objects of 
antiquarian interest, which in the course of lime swamped the 
natural history Now, under the care of Mr Arthur Evans, 
reorganized and rearranged, it u taking its place among the 
educational institutions of the University It was not until 82 
years after the foundation of the Ashmolean that museums were 
recognized by the Government of this country in the establish 
ment of the British Museum in 1749 by Act of Parliament 

The modern museum is Lhe outcome of Lhe Renascence, and 
must keep pace with those great accessions to our knowledge 
of the history of Nature and of Man which distinguish the 
new from the old learning of to day If it cease to grow it 13 
dead, and should be removed There is no finality in museum 
work any more than there is finality in the acquisition of 
knowledge 

The Muses should not be forgotten in museum arrangements, 
and form, beauty, and symmetry should be studied as well as 
the outlines of a rigid classification, As an illustration of this 
‘I would refer to Ihe groups of birds in the Natural History 
Museum at South Kensington, or to some of those in the 
museum at Newcastle " A thing of beauty is a joy for ever *' 
There is no reason why things beautiful In themselves should be 
treated 10 as to repel rather than attract, The element of fit 
association, too, is one of the important principles, In the case 
of the temporary exhibition of pictures In the Academy, the fit 
association of subjects cannot be studied, but there 11 no reason 
why m an art gallery the Muses should be scared by a Venus 
being placed close to local worthies, or a Madonna close to a 
Party of Bacchanals. In museums os in armies the results ore 
largely dependent on the leaders, who leave the Impress of their 
P«aonal character on their commands The impulse to the new 
learning given by Ashmole, Hunter, Flower, and by Franks 
and Newton in this country, by Leldy, Dans, Marsh, and 
Agassiz In the United States, will last as long as the museums 
which they founded and organised In Paris the name of 
Cuvier is inseparably bound up with the Museum of Natural 
History in the Jordln dea Plantes. In Berlin the Ethnological 
Museum, and the anatomical collection at the Charted, will keep 
the memory of Bait I an and Virchow in a far distant future 
"ben the names of the great political leaden of these times are 
£<jing away It is, therefore, of primary importance to f dtioote 
good leaden for museum work, and to offer those Inducements 
which will oommand the services of the best men, 
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The Old Local Museums*in Britain 

When I first began to study the question, some thirty years 
ago, mosL of the IocaI collections in this country were in a 
deplorable state They consisted largely of miscellaneous 
objects huddled together with more or less care, and more or 
less—generally le-s—named In one you saw a large plaster 

Last of a heathen divinity, surrounded by stuffed crocodiles, 
fossils, and models of Chinese junks, which looked like th? 
ofTenngi of devout worshippers In another I remember n 
small glass case containing a fragment of human skull, labelled 
'* human skull," and a piece of oatcake, labelled “oatcake, ' 
while underneath was a general label with the inscription, “A 
piece of human skull very much like a piece of oatcake " In a 
third wax models were exhibited of a pound weight of veal, 
pork, and mutton chops, codfish, turnips, parsnips, carrots, 
and potatoes, which must have cost Ihe values of then 
originals fifty limes over They bad labels explaining how 
much flesh and fat they would make—theoretically—fur we 
who are either lean or fat know that the personal equation 
has Lo do with the actual results They were as carefully 
muddled as lhe most delicate preparations of human anatomy 
I quote iheifi merely os illustrations of the misapplication of 
time, money, ant> museum space 

In many collections art was not separated from nituial history, 
nor from ethnology, and the eye took in at a glance the picture 
of a local worthy, a big fossil, a few cups and saucers, a piece 
of cloth from the South Seas, a model of a machine, and pro 
bably also a mummy These objects would be all very well in 
their places, but being matter in the wrong place, they 'were 
covered by the Falmerstoman definition of rubbish Such col 
lections as these neither please nor instruct They have no more 
right Lo the name of a museum than a mob has 10 be called an 
army Mo^t of us, I think, are acquainted with this type of 

collection, which is rapidly becoming extinct with the spread of 
knowledge I merely quote them as examples of a state of 
things from whiuh we have fortunately escaped 

The Plate of Museums in the A r ew Learning 

The rapid increase of knowledge makes it more and more 
necessary for museums to be organized, 10 as to be in harmony 
with the swiftly changing conditions The study of things as 
well as books is daily growing in importance The historian, 
for example, formerly content with written records, now counts 
the results of archaeological discovery among Lhe most valuable 
and trustworthy of his materials in dealing with the history of 
the past The story of Ancient Greece 11 incomplete If the 
explorations at Mykenae and Ilioi, in Athens, in the Greek 
islands, and in the Egyptian cities and tombs be left out oT 
account To the historian the collections of Schhemann, Flinders- 
Petrie, and oLhers are most precious Nor are they less precious 
to him who studies art, or Lo the ethnologist who studies 
civilization, or to Lhe naturalist who is interested in the dlstrlbu 
Lion of lhe various types of mankind, or to the technologist who 
looks to the evolution of handicrafts. The public mind is be 
ginning to realize the value of well-organized museums for 
purposes of special research as well os of general culture, and 
thus they appeal to the interest of the many, while books and a 
taste for books Interest a narrower circle To contemplate in 
the British Museum the frieze of the Pantheon is of itself an 
education in Greek art and in Greek ideas of beauty, aud the 
most unlettered visitor to the Natural History Galleries cannot 
fail to carry away new idea* about the realm of nature. It is 
obvious, therefore, that in museums we have an instrument of 
great educational value, if they be organized to meet the in¬ 
creasing demands of modern Investigation 

The Classification of the Museums of To-day 

The museums of to day foil naturally into ibur groups 0> 
The Art Museum, which includes also antiquities arranged from 
the art point of view, (2) The Natural History, which illus¬ 
trates the history of nature in its widest sense, and of men in, 
his physical aspect*. (3) The Archaeological and Ethnological, 
which deals with the works of man and ms progress in civiliza¬ 
tion. (4) The Technical, in which objects ore arranged In 
relation to industry * The leading idea of the first Is art, of the 
second nature, of the third civilization, and of the lost the con¬ 
quest of mjnd over matter 
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The Principles of Museum Organization. 

These four groups are sharply defined from each other In 
practice however it is often necessary to me for the illustration 
of one what, strictly speaking, belongs to the others In all such 
cases, however, the reason o? the presence of the alien object 
musL be mode obvious, If the general effect of the arrangement 
is to be preserved For example, in the Manchester Museum, 

I found it necessary to complete the history of the Tertiary 
renod to illustrate the first appearance oT man, and to carry on 
the narrative through the prehistoric and historic divisions down 
to modem times by a small selected series of specimens, showing 
the progress of mankind Were it not for this they would be 
wholly out of place in a collection of natural history In like 
manner our Fgyplian mummy has its due place in the National 
Gallery in Trafalgar Square, its locus standi consisting in the 
fact that it illustrates the art of portrait painting among the 
Mexandnne Greeks of the first century after Christ 
Next in the point of impoi tance to the leading ideas in museum 
work comes the question of labelling and illustration The 
labels should be clear and distinct, and if possible in l 1 nglish as 
well as in Latin The specimens should illustrate the labels 
quite as much as the la(>cli. the specimen* All possible means 
of illustration should be employed, maps, diagrarhs, restorations, 
and the like, so that the main points and relations are clearly 
brought home to the visitor In addition to the systematic 
catalogue of each specimen there should also be apopular guide 
similar to those of the British Museum It goes without saying 
that a collection of books is also necessary 

The kind of museum most desirable in any place depends 
cnLirely on the local conditions, and there is no hard and fast 
scheme applicable to all cases Nor is the question of great or 
small to be lookid at otherwise than as one of detail A small 
well arranged collection in a school or in a village will do the 
work which it is intended to do as well as large museums in the 
metropolis, or in a university, or in a centre ol commerce 'lhe 
principles of success are the same in all they must be orderly, 
they must be intelligible, they must as far as possible appeal to 
the sense of beauty Under no circumstances must unnamed 
and unknown specimens be allowed to appear A ragged recruit 
may be drilled into a good soldier, but he spoils ihe parade if 
he ap[>ears out of uniform in the ranks Nearly all of us who 
have had to do with museums have sinned in,Ahis matter, and it 
is not for me to cast a stone at my fellow sinners. 

The work, however, is only partially done when a museum is 
properly arranged, labelled, and catalogued on the above lines 
I o make it intelligible in the best possible way, it is necessary 
that there should he lecture*. and aemonstralions given in the 
museum ibelf, in which some special points should be taken up 
which interest either the general public or the special worker 
In my experience oral instruction with the things before the eyes 
in the museum, and not away from it m the lecture-room, is the 
best manner of doing this As an example of this, I would 
refer to the demonstrations organized in the British Museum by 
Prof Stewart Poole, in which ancient art and civilization were 
deall with, and to Lliose which have from lime to lime been 
given in the national collection of natural history, under the 
auspices of Dr Mower In this relation the British Museum will 
be found to be one of the most valuable instruments for spreading 
knowledge in the University which London will have in the 
future In this relation, too the Geological Museum in Jermyn 
Street, around which are centred some of the ablest men of the 
time — De la-Beche, Murchison, Ramsey, Edward Forbes, 
Tyndal, lluxley, ard many others—has done most valuable 
service It is in this direction that museums will influence the 
general education in this country, and lake their natural place 
in the new learning 

Application of these P> maples to the Manchester Museum 

I pass now to the application of the above principles to the 
Manchester Museum, Owens College. Our experience gamed 
in bringing the old collection into harmony with modern re¬ 
quirements cannot fall to interest those who are now engaged in 
like work, because it may show not only what is to be copied, 
but what Js to be avoldca. 

When the task of organization uas entrusted to me in 1869, 
ihere was a large general collection of natural history, and a 
large geological collection. The former had been a first class 
collection in the second quarter of this century, but had ceased 
to grow, and therefore had become dead The second was in 
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good order, and, under Lhecare of its founders, Binny, Ormerod, 
and others, was properly named Both, however, were in a 
most deplorable state so far as relates to fittings, and were 
simply ignored by the general public, and scarcely used by 
students The first step was to sweep out of the way the ini', 
cellaneous objects which had no place m a Natural History 
Museum The next was to organise what remained into a 
systematic collection in rooms and cases which were unfit for 
the purpose Then followed evening lectures and demonstration 
m the old Museum building in Peter Street Later the teaching 
collections in Owens College were added, and the Museum 
began to revive and grow, slowly but steadily, as the connection 
with the College grew closer, till, in 1874, u was transferred to 
temporary quarters in the attics and basement of the Owens 
College It continued to grow in spite of the removal and of the 
inadequate cases, and the interest of the public was maintained 
very largely by the system of Saturday afternoon deroonitn 
tlons in the only part open to the public—the Geological 
Museum 

The systematic rearrangement in view of the new buiM 
ings was taken in hand The mineraL were arranged, 
labelled, and catalogued, Dana’s " Hand book of Mineralogy 
offering a ready-made catalogue To meet the mining intereM:, 
of Manchester special groups of the minerals found in ossolih. 
lion were organized to illustrate the minerals of Derbyshire, the 
Lake District, Cheshire, ihe diamond mines the apatite mines, 
and the like 

For the special ends of Lhe geological teaching, the rock 
specimens were also arranged, and special groups were formed to 
illustrate their association- -such as the products of Vesuvius, 
and of the volcanoes of Auvergne—and lu illustrate the destruction 
of rocks by natural causes I hen naturally followed the classifies 
lion of the fossils to show the sequence of events in the geological 
record In this the Carbonilerous llora and fauna naturally 
look a prominent place, because of the vast importance of the 
coal fields to this district The arrival, ton, of the cutting 
higher Mammalia, including man, on the earth, look a pro 
minent place in the Tertiary collections, and formed Lhe leading 
idea in the Tertiary chapter of a history of the earth, while the 
btory of the earth was fitly closed by a series of groups lllus 
trating the evolulion of human culture and the prehistoric 
and historic periods The general principle of classification 
throughout Lhe whole geological series, or, in other words, the 
historical method, was that of time Next the zoological ad 
lections were arranged, as far as the changing classification would 
allow, zoologically, with a special group for ihe zoology of Gre .1 
Britain. 'Ihe botanical collections, which offered exceptional 
difficulty, are now in hand In this manner the whole of lhe 
collections were arranged for the time when they should find 
their place in the new buildings, and pass under the care of the 
professor in each department A scheme of uniformity was 
carried out with regard to fittings and mounts also , a definite 
unit of size, 4* x 1^", was decided upon, and all tablets and glass 
boxes were made either on Lhat or on multiples of that Ihi^ 
unit aLso ruled the size lioth of the drawers and of the cases in 
the new fillings The system of printed labels in which black 
inK represents the specihc name and the red the name of the 
group was alio devised In the plans of thenew Museum the maxi 
mum amount of light, consistent with stability and architectural 
beamy, was the leading idea, while the laboratories and lecture 
room of the whole of the Natural History Department of the 
College were brought as close as they could be to the Museum 
The building itself was designed to suit the organization of the 
collections Thus step by step the preterit Museum wan grndu 
ally built up, and when the buildings were completed in 1884 
the collections were transferred to the quarters which they now 
occupy, and where they form a centre towards which other 
collection! gravitate 

While the museum has been rapidly growing during the last 
eight years, the system of museum lectures and addresses to 
various organizations, mechanics' institutes, schools, and the 
like ha9 been largely developed In ns present state it 11 used 
largely by students of Owens College, and is growing in favour 
with the general public. In other words it is taking the place it 
ought to nave m the education of this densely populated district 
These results, it must be observed, have only been possible 
through Ihe liberality with which the Museum baa been treated 
both By the public and by Owena College, I look forward with 
confidence to the time when both will be amply repaid by the 
impulse it is giving, and will give, to the nefr learning. 
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l do not for one moment suppose that a natural history 
museum of this kind is suitable for all places The genius ha 
must be, in all places, the genius of the museum The principles 
however of success are Lhe same in all, and success can only he 
achieved in a limited degree if there be no signs of the worship 
of some of the Muses in the arrangements 

The Work of the Museums Association 

In ending this address, all too long, l fear, for my audience, all 
too short for my subject, I must add a few words as to our work 
ns a Museum Association It is twofold First, wc must arouse 
ourselves to the present situation and note the directions which 
the intellectual movement of the day is taking Next, it is our 
duty to arouse the public to the importance ofmuseuai develop 
ment, and to lake care that the claims of museums as instru¬ 
ments of education shall not he ignored in the grants made by 
public bodies for the good of the commonweal 


ON THE CARBURIZATION OF IRON 

I 

'T'HE conditions under which carbon combines with iron have 
^ been closely studied, and the observed phenomena fully 
discussed Even now, however, it is doubtful whether true 
(.hemicd combinations of carbon and iron are formed It 
has heen alternatively assumed that carbon is with difficulty 
soluble in iron, and that at low temperatures solution may pro 
ceed very '-lowly In other words*, carbon is not easily dissolved 
( Kcept at high temperatures , and it follows that if highly heated 
iron fully charged with carbon be cooled, a portion of the carbon 
miw he precipilated in tins slate, existing simply as foreign 
matter in the metal, but that, on reheating, it may again enter 
into solution Low carbon steels may be regarded as dilute 
solutions of carbon in iron , pig or casl iron a.* saturated , and 
intermediate grades may l>e termed moderately concentrated 
solutions 

Against this, howevci, there i*> a ma-.s of evidence which de 
'•ervc" attention and cannot be ignored Peicy staLes that for 
the full carburization of iron a high Lcmperauirc is necessary, 
and further, considering the absolute infusilulity of cnrlxm, it 
seems reasonable to assume that these elements must enter into 
chemical combination It is, however, admiilcd that this com¬ 
pound may have the power of dissolving additional carbon , this 
explains the copious deposition of carbon in Lhc gnphitic form 
when iron 13 cooled Dr Percy finally concludes that there must 
be at least one definite compound of caihon and iron but addb 
that there seems to be no reason why soluiion should not occur, 
as in the case of rriercury, which liquches gold, silver, or copper 
Prof Koberts Austen uKo (''On Certain l’roperucs com non 
to Fluid- and Metals," Royal Institution, March 2G, 1886) 
speaks of the power which certain solid metals have of even 
rapidly taking up fluids—clearly cases of solution Abel 
claims to have proved the existence of a definite compound of 
carbon and iron Prof Robert^ Austen also hnds that heated 
iron combines with pure carbon in the form of diamond dust 
The author also has succeeded in directly combining iron 
fused in vacuo with pure sugar charcoal presumably freed from 
gases by repeated healings in vacuo Yet it is obvious these 
instances may all be explained on the theory of solution at 
elevated temperatures, wiLh the exception of Prof Abel’s, who 
claims to have isolated a definite carbide of iron from the metal 
MaUhieson, ai the result of an elaborate research, states that 
M with few exceptions” most of Lhe known two-metal alloys are 
solidified solutions of one metal in another Carbon-iron 
alloys may be looked upon as solidified solutions of carbon in 
lr °n, and the analogy of cast iron with other alloys indicates the 
non-existence of chemical combination between carbon and iron 
Apmn, viewing alloys as definite chemical combinations, the 
facility with which heated iron absorbs certain gases does not 
udmit of easy explanation 

Seville, however, Imagines a kind of porosity in lhe metals, 
terming it an lntemiolecu|ar porosity, sufficient to admit of the 
pwsage of gas at a low temperature , and suppose* it developed 
by the expansive agency of heat Graham assumes that the 
of the gases for iron and platinum Is as the attraction 
tamltted to exist between a soluble body and its solvent 
Other metallurgists are of opinion that carbon does not 
Hrectly combine with iron, attributing their union to the in 
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direct action of carbon monoxide ga.s always present in iron , 
by Lhe agency of Lhis gas carbon is indirectly transferred to iron , 
but it would appear that this cannot be maintained, for it has 
been proved that carbon combines diTeclly with iron one way 
or the other, i.e by solution or chemical combination 

Whatever may be said of irons containing an excess of 
carbon, z e cast iron and very hard steel—which, if one grants 
that carbon is not very soluble in iron at a low temperature 
may be termed supersaturated solutions—in the case of low 
carbon steels there seems some ground for assuming that carbon 
is merely dissolved in the mein) 

Sir L Bell tells us Lhat, on heating thin sheets of carburized 
metal or steel piled closely together, the excess of carbon con 
tamed in one or more of the sheets is transferied to the others 
Wrought iron is carburized in much the same manner by the 
cementation process, and it is equally possible lhat heterogeneous 
I iron, t e iron containing intermixed carbon or graphite, and as 
| a rule not equally diffused, may by continued sufficient heat 
1 mg become practically homogeneous 

it is a well known fact lhat the carbon in low carbon steel 
1 —for instance, Bessemer steel — exists in at least two different 
forms , Projj. Ledebur £ays four Akerman (Iron and Steel 
Institute) classifies these as (1) hardening carbon, or the carbon 
which determine* the quality of steel, (2) cement carbon, and 
also graohite may be present 

'l he united researches of many workers in this field of research 
indicate genenlly lhat a portion of lhe total carbon is in mil 
male union with the metal, and that the more intimately com¬ 
bined or hardening carbon determines the quality of the steel 
lhe carbon incompletely combined (or intermixed carbon) is 
termed cement carbon, because it occurs in the largest propor¬ 
tion in blister or cement steel 

Docs not ifie above pjint to a case of solution of carbon, id 
which the quantity in solution is determined by temperature, 
just as w uh other solutions? 

Metallurgists, however, can hardly accept the theory of solution 
without qualification 

Mr Spencer states that “unhardened steel containing 1 18 
per Lent total carbon—of which the colour test indicated S9 per 
cent is combined cirbon, ami residual carbon or graphite 29 per 
cent after bem ' hardened, give only 58 by colour test, and 
only traces of giiphilic carbon, showing a loss of 51 per cent 
of carbon A softer Steel, containing 50 total carbon — equalling 
45 per cent by colour test, 04 per ceni graphitic carbon— 
liter hardening, only 21 coloui test carbon , graphitic carbon 
1 c»0, showing 1 loss of 29 per cent Othtr maljscs were made 

confirming the above, and establishing the fact that after harden- 
I ing there 15 always a proportion of carbon which can neither be 
I determined as graphite 01 by the colour test, and this propor 
1 tion is found to increase according to the larger amount of 
carbon in the metal, and the rapidity with which it was cooled " 
(Mr Spencer, Iron and Steel InsliLule) 

The facts above quoted are no' apparently in accord with 
Lhe theory of solution , but there are undoubted allotropic 
modificitions of carbon, and this peculiar form may be one 
of these, ' 1 uncombincd," and may be classified with the graphite, 
orreally as merely intermixed foreign matter 

There is the alternative assumption that Lhe missing carbon 
may exist in some form or combination with ihe iron, possibly 
| not capable of being registered by lhe colour lest , hut as the 
steel is treated with dilute nitric acid, in which it 13 completely 
soluble, with the exception of the graphite, this assumption can 
hardly be maintained 

Referring to Akerman’s assertion that only combined “harden¬ 
ing " carbon determines the physical properties of steel—an 
assertion with which Mr Spencer agrees^" The apparent loss 
of carbon shown by the latter, and which we have determined 
a* intermixed carbon or a form of graphite "—it may well be 
that the missing carbon is so intimately mixed as to be in 
a state closely bordering nn solution, for it is well known 
that it is difficult to draw the line between absolute solution 
and matter finely suspended in a liquid The latier practically 
often presents the appearance of a solution scarcely to be 
distinguished from it Messrs Harold PIcton and L E Linder 
(Chem Soc , January 1891) are of opinion that there is a con¬ 
tinuous series of grades of solution passing without break from 
suspension to a cryat all liable solution, This seems very probable, 
ana In accordance with our chemical experience 
Graphite, if the author has adequately grasped Pror Aker 
man's views, has little or nothing to do with lhe quality nf 
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iron ,f Graphite carbon exerts an influence only on iron 
Id so far ai 11 diminishes the continuity of the iron molecules 
We often meet with the incorrect statement that the influence 
of carbon on pig-iron is quite different from Ub action on steel 
and malleable Iron 

11 It Is easy to prove to the contrary if we distinguish properly 
m plg-lron between the combined carbon and that which is 
only mechanically incorporated as graphite, which ought not to 
be included in the calculation if we wish to form a judgment 
on the properties of pig-iron u dependent on its contents of 
carbon " 

As one understands this, the some applies to steel 

So far there can be no difficulty in assuming at least the 
probability of the solution of carbon in iron, and that the 
physical qualities of the metal arc determined Ly the quantity 
of caTbon in solution, 1 e Akerman’s hardening carbon 

The facts, ptr conira t appear mainly to Indicate that carbon is 
merely sparingly soluble in iron at temperatures below its fusion- 
point 

A mote serious objection (previously referred to) is that 
carbon is practically mfusihJe, more especially in Lhe graphitic 
form How this intractable body so readily interpenetrates iron 
is aproblem not easily solved 

Tne ordinary chemical theory of solution as usually under¬ 
stood does not, however, seem applicable od the whole , but 
some of the results accruing from the recent development of the 
gaseous, or rather physical theory of solution, may be made 
available for this purpose 

The Physical or Gaseous Thcoiy of Solution 

In cases of Bimple solution the dissolved substance may be 
regarded as being evenly distributed throughout the solvent. 
The substance it dissolved by virtue of osmotic pressure, and 
Van 't Hoff has shown Lhat osmotic pressure in solutions corre¬ 
sponds to gaseous pressure in space. 

Further, it appears that both Boyle's and Charles’s law holds 
good, at least for dilute solutions, osmotic being the equivalent 
for gaseous pressure, which pressure increases for constant 
volume proponionally to the absolute temperature It has 
been, however, objected that Boyle’s law is not strictly applic 
able to “more especially concentrated solutions," but Prof 
Orme Masson (Nature, February lBgi), stntes that these are 
comparable with the case of gases at high pressures Again, ex¬ 
ceptions are claimed under the law of Avogadro, 1 e equal 
volumes of gases contain equal numbers of molecules under 
like conditions of temperature and pressure, hut as regards 
Compound gases exceptions occur, os also with dilute solutions 

Exceptions can be explained by the theory of dissociation 
The analogy between gases and the physical theory of solutions 
thus seems complete, and Ostwald describes an experiment in 
dicating the existence of free ions in a dilute solution of 
potassium chloride , other instances might also be quoted 

The author’s object, however, is not to discuss the absolute 
correctness or otherwise of the theory of gaseous solution, which 
Geems pretty well established , but to show that it may be ap¬ 
plicable to the solution of carbon in molten, semi fluid, or even 
merely heated iron, apart from possible cases of dissociation and 
chemical combinations Solution ib simply the even distribution 
of one body in another, or such distribution as that of per¬ 
manent gaseous matter through space It may be urged that 
the theory Ib not applicable to semi-fluid or merely heated Iron 
No definite line can, however, be drawn , it is obvious that the 
different grades of temperature are simply approximations, more 
or less, to the ideal fluid condition The law of solution, 
as above defined, may suffer modifications, but need not in con¬ 
sequence be rejected 

“ Definition of Osmotic IVessure 1 

11 Osmotic pressure is really a definite force With suitable 
apparatus this force can be measured, in centimetres of a 
• mercury column, and Pfeffer has shown that this, the osmotic 
pressure, ib intimately connected with the nature of the dissolved 
substance. 

“ Tbe pressure was found to be dependent on, and In propor¬ 
tion 10, lhe concentration of Lhe solution , the pressure at a 
specified concentration Is dependent on the temperature—a rue 
sn temperature corresponds to on Increase in pressure 

" TnJs discovery remained unnoticed. In the first Instance the 

1 Oiiwald, "Ob Solution " 
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facts were only required for the elucidation of certain physio¬ 
logical questions 

" And it? as not until 1886 that Van ’t Hoff developed a 
theory of solution based on these phenomena 

11 Osmotic pressure is a specific properly of lhe substance m 
solution, and in this respect resembles gaseous pressure The 
analogy between Lhe slate of solution and the gaseous state ib 
clearly shown (pp 115—17) Dissolved substances exert the 
same pressure in Lhe form of osmotic pressure as they would 
exert if they were gasified at the same temperature without 
change of volume 

“ AH that we know of gases holds good for solutions, substi¬ 
tuting osmotic for gaseous pressure 

c< Osmotic pressure is, in some instances, very great." 

And it seems clear Lhat oiinoiic pressure is not a mythical, but 
areal or actual force of considerable power, and one which may 
be rationally applied to the elucidation of the cause of the car¬ 
bonisation of iron , further, it may even afford a clue to Lhe 
phenomena observed in the production of other alloys 

As regards Lhe carburization of iron, tbe physical theory of 
solution, M founded on Lhe identity of osmotic with gaseous 
pressure," seems the only one capable of affording a satisfactory 
explanation of the facility with which carbon combines with Iron 
The chemical, or old, theory of solution apparently fails to do 
this. The same may be said of the assumption that chemical 
combinations of iron and carbon ore formed Although it must 
be granted such combinations may exist, yet, in Lhe author’s 
opinion, complete proof is still wanting It is really difficult to 
realize, when dealing with stable bodies like iron and carbon/- 
how their union cun be thus accomplished 

On the contrary, the application of the law of osmose renders 
the conception of the transfer of carboD to iron very easy 
This force, exerting probably almost illimitable power in nature, 
seems Lhe only one capable of overcoming the irurfia of 
bodies , such, for Instance, as that of iron and carbon 

The physical theory of solution has hitherto only presumptively 
herein been applied to the solution of solids in liquids , and 
it may be askea, Is it applicable to the case of the solution of 
solids in solids, such as CArbon and iron, when heated ? 

To this one con reply with confidence that the absolute aolid 
has no existence Unless we reject the atomic theory, it is 
evident that no tangible mass of matter can be termed a solid 
it is an agglomeration of atoms, further, accepting the defini¬ 
tion of what is termed the atomic volume —1 e the apaceoccupied 
or kept free from the access of other matter, by the material 
atom itself, together with its investing sphere of heat—it follows 
that the atoms must be apart from each other in the so called 
solid mass, and the distances between the atoms are probably 
considerable os compared with the actual volume or size of the 
atoms themselves, Therefore, there can be no difficulty in con¬ 
ceiving that osmotic pressure plays a part in the case of a maos 
of matter, 11 conventionally termed a solid ’’ It is only a ques¬ 
tion of degree , the quantity of matter dissolved in a given 
time u simply a function of the temperature applied, and at 
a low temperature, the effective osmotic pressure in the case i 
of Bolidi seems comparable to that of a liquid evaporating under 
pressure of its own vapour Evaporation u retarded, and 
the analogy may hold good in the case of the conventional 
solid John Parry 


PHOTOMETRIC OBSERVATIONS OF THE SUN 
AND SKY .l 


A TTEMPTS have been mode by Clausius and varloas other 
mathematicians to calculate the light at different points of 
the perfectly clear iky, and to compare the light of the whole (or 
a portion) of the sky with Lhat of the eun The difficulties of 

E hotometnc measurement have prevented any of the theories 
eing thoroughly established by experimental verifications 
In the first period of photography, it became a matter of 
practical importance to have some way of testing roughly the 
“ actinic activity of diffused daylight/’ in order to obtain a 
guide for Lhe time of expoiure Very many photographers, in 
those days yhen the evils of over-exposure could not be corrected 
In the printing, must have exposed a scrap of sensitive paper, 
and thence concluded how many seconds’ exposure they would” 
allow. 


1 11 Photonic me Otwervituna of lha Sun and Sky,” by Wqi Brennan d- 
Procttdingi of lhe Royal Sodcly, voL 40, Q aB 0 , ApnJ 18, 1891, gp. bjj- 
b8o. 
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From this point it would be a very easy step to test the 
“ actmometnc effect on sensitized paper M (“chemical action” 
of Roscoe) of different skies, or of the sun at different altitudes 
It Is not probable that the chemical action Is simply proportional 
to the light , but it would be soon found that the 11 chemical 
action" could be much more accurately measured than the 
light 

Sir Henry Roacoe (partly in juncLion with Bunsen and with 
Thorpe) made many Investigations and various publications 
between 1859-70 on the chemical action of the sun and sky 
as measured by its effect in darkening photographically sensi 
tlzed paper Roacoe delivered the Dakerlan Lecture in 1865, 
“ On a Method or Meteorological Registration of the Chemical 
Action of Total Daylight ” 

Throughout his investigations Roscoe pursued a direct method 
of experiment 1 he elaborately investigated a method for ob¬ 
taining always paper of standard sensibility , he devised a plan 
for obtaining a light of standard intensity , he then exposed a 
piece of Lhe paper to the action of the sky, or of sun and sky, 
or of a portion of the sky, and compared the effect produced in 
a given number of seconds with that produced in the same 
paper in Lhe same number of seconds by his standard light 
Roscoe also, by a laborious method, verified his fundamental 
uumption that light of intensity 50 acting for 1 second has the 
same effect as light of intensity 1 acting for 50 seconds. 

Roscoe took half-hourly readings at Manchester, and thence 
gave the (comparative) actinic effects of the sky at different 
seasons of the year Also he compared the chemical intensity 
of Lota! daylight at Kew and Pam, and investigated the relation 
between the sun's altitude and Lhe chemical Intensity of total 
daylight in a cloudless sky By total daylight Roscoe meant 
the chemical action produced by the sun and whole sky together 
on a piece of paper exposed horizontally 

Roscoe found that nls readings were enormously affected by 
the cloud-haze or Invisible vapour in the air in England, he 
ot his reiultSj as to comparison of the chemical Intensity at 
liferent seasons of the year, and at different altitudes of the 
sun, by assuming that in (he average of a large number of 
observations, the effects of cloud, Ac , would be self-destructive 
Roscoe found that the 11 chemical effect" of the sun depended 
only on his altitude (in a cloudless sky), being the same at Para 
and at Kew He got very anomalous results as to the effects in 
spring and atiLumn in England, probably because the effects of 
cloudiness were not 1 elf-destractive in his series of observations 
He arrived, by “ averaging" the cloud irregularities, at Lhe Jaw 
that 11 the relation between the sun’s altitude and the chemical 
intensity of total daylight is graphically represented by a right 
line ” (a result only a rough first approximation to the truth) 
Roscoe obtained small remit in comparing the chemical action 
at different points of the same sky, partly because he could make 
no experiments in person on a tropical clear iky, partly because 
to note these differences requires superior instruments to Lhe 
direct experiment method alone ined by Roscoe 

Mr W Brennand was engaged at Dacca in observations, 
parallel to those of Roscoe, and nearly contemporaneous, 1S61- 
66 Brennand was quite unaware of Roscoe’s experiments 
Being an amateur photographer, and his own photographic 
chemist, he waa first led to devise an instrument for testing the 
chemical action of sun and sky, In order to obtain guidance for 
the number of seconds to expose a photographic plate He 
was soon led on to investigate the effecL of the sun at different 
altitudes, the effect of the iky for different altitudes of the sun, 
and finally the law of distribution of the 11 chemical action” in 
a perfectly cloudless sky 

Brennand'a procedure in experiment differed fundamentally 
rom Rcucoe’■ In two poinLx 1— 

(1) Brennand only attempted observation In the cold weather 
at Dacca when he had a complete horizon of clear sky He waa 
thus enabled to carry his investigations into the laws of chemical 
action in a cloudless iky much farther Lhan Roscoe, 90 per 
cent (at least) of whose observations weft obscured by cloud 
Irregularities that could not be allowed for. 

(a) Instead of Roscoe’s direct method of observation, 
Brennand was early led to devise an instrument (the water- 
motion actinometer (see Nature, January^, 1B91, p 237), by the 
aid of which he was independent both of the standard light and 
frtAndard paper attained by Roscoe with so greaP labour The 
’•on himself was, hr fact, Brennand'i standard light, and the 
darkening of each paper was read as a ratio , for ifitance, if an 
oxpoure of 10 seconds to sun and iky produced the same 
tint In the paper that wai produced by tne sun alone In 17 
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seconds, then the effect of the sun alone was reckoned ff or 
the sun and sky together It U clear that any uniform paper 
should give such raLios the same, though the actual shades pro¬ 
duced would be different m different) papers AH the papers 
made by Brennand himself were found "uniform,” w to 
within the limits of variation (say, 2 per cent ) within which the 
darkened paper can be read, 2 e the shades can be matched 
Any good photographic paper is found uniform enough for the 

f mrpoie, but some of tne ordinary photographic papers tried 
ately in England have been found not good enough, the 
nature of the irregularities introduces! by imperfect paper is such 
as to suggest very soon their cause 

It is to be noticed that all that can be observed n a ratio 
the observations in Roscoe’s direct process are not absolute In 
that process there is a standard unit, viz the blackness pro¬ 
duced m the standard paper by the standard light action at the 
unit of distance for n seconds Any other light that produces 

this blackness has the numerical value ~ in Roscoe’s unit 

n 

There ia little doubt but that Roscoe got his standard light 
and standard paper, each time he recovered them, correctly 
within the percentage of error involved in the reading He 
would be certain to have prepared his salts of exactly the proper 
strength„ lyit there is an element of uncertainty in the degree 
in which papers apparently of similar texture and in a similar 
slate of dryne8s,*&c , take up salts. This element of uncertainty 
ia avoided by Brennand'a method, which is far more absolute 
than Koscoe s 

The water motion actinometer gave Brennand, for each 
observation, a shaded strip darkened gradually from o to 8 (or 
to 16) seconds He could note on this the point at which a 
particular unit of darkening was produced, and the inverse of 
this time gave him a measure of the ratio of the observed 
" chemical action " to that which had produced the unit 
darkening 

This, of course, involved the assumption that light of in¬ 
tensity 50 acting for 1 second has the same effect as light of 
intensity 1 acting for 50 seconds This Brennand thought might 
be assumed , but he proved it in the following very simple 
manner 

A slip of sensitized paper is formed into a ring (a short 
cylinder) and placed round a lipht (the wick of a candle waa 
used, but any light would do, irregular or not) excenlncally 
After a certain time the slip is examined and found to be shaded 
gradually from the* farthest to the nearest point, the effect at 
each point varying inversely as the square of the distance 

Thus if A be the source of light, O the centre of the ring, and 
if we have OD = n, OA = b % POB = 8, we 6hall have the 
chemical effect at any point P of the slip vary as 

1 _ I _1_ 

R J AP* + ^ - lab cos 8 

In a particular experiment Brennand took a = 1-4 inch, 

6 =s 4 inch 

co»»i = l^A 8 

2 2 24 

Taking the unit of intensity that at the distance I inch from 
the wick, and calculating the values of 8 for values of the In¬ 
tensity r, 75, 5, and 3, we have 8 = 0, 20“ 10', 78° 34', and 
141° 48' respectively The lengths of arc corresponding to these 
arc found to be 49 inch, 1 92 inch, and 3 45 inches respect¬ 
ively These lengths can be marked off on the slip Another 
slip can then be darkened in the water motion actfnometer, by 
any light, a unit can be marked on this slip at the point where 
the shade corresponds with that at the unit In the ring slip , it 
then can be seen whether the intensity of shade at the distance 
49 on the ring slip agrees with that at three-fourths the time 
for unit on the actinometer slip , and similarly for the other cal¬ 
culated values. This experiment verifies tbe Law assumed, and 
moreover affords a check on the paper employod, and on the 
closeness with which tints can be matched. 

Another important means of verification was employed by 
Brennand, which Roscoe does not appear to have availed him¬ 
self of Calling the effect of the sky alone in darkening paper 
B, and the effect of the sun and sky together A, Roscoe observed 
A and observed B, and then calculated the effect of the sun alone 
as A - B. Brennand did this , but alio observed the sun alone 
by the simple device of a vertical slit in a shutter, and was thus 
able to check the accuracy of hlfl method and of his work 

Having Urns established the trustworthiness of his modut 
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optrandi % Brennand, with Hia water-motion actinomcler, drew 
up, by an ample senes of observations extended over several 
jrcnrs, the Table B given In Nature (January 8, 1891, p 237) 
The numbers in this table are ratios, and they may be all multi¬ 
plied by any number without any real alteration in the table 
The unit of chemical action originally started with was the 
blackness produced by loo grains of a candle burnt at the unit 
of distance , and this is the unit which underlies Table B 
Brennand early found, as Roscoe found, that the sun has always 
the same effect at the san^ altitude in a perfectly clear sky 
Hence, in all the later observations the unit was recovered from 
the sun 

Thus, to lake a senes of observations, with the w ater motion 
ncLinometer, with strips of an unknown (but uniform) paper 
first, a strip is placed in the instrument, the sun alone being 
admitted by (he vertical slit, and Lhe sliding shutter is run up , 
we thus get a gradually tinted slip beside the gauge marked in 
seconds The altitude of the sun is noted , suppose it 30° , 
the number in Table D for this altitude is o 1070, 1 e the 
number of seconds which produces unit darkening by sun alone 

at this altitude is — 1 seconds = 9A seconds Then on the 
o 107 

sun strip a mark is made opposite Lhe 94 seconds graduation on 
the gauge , this is the unit blackness for the papfcr, and any 
^ubBequenl strip exposed is " read” by marking the point on it 
which has the same blackness 

This method of recovering the unit is not sufficient to deter¬ 
mine, for instance, whether the sky in England on a certain 
morning was really clear, 1 c as truly clear as the Dacca cold 
weather sky To determine this particular point, Brennand 
lately in England burnt 100 grains of a candle (as near as he 
could get) similar in composition to his Dacca candle, and the 
result shows" conclusively, by the exact accord of several observa 
lions lately made near Taunton with corresponding old observa¬ 
tions at Dacca, that in this cose the two candles must have 
produced equal effects But it is obvious that the candle could 
only be trusted by these result* The experiments made wiLh 
the candle were not made to recover ihe Dacca unit, but to test 
the candle The exact agreement in the several results raises 
the very stronger presumption that the Taunton candle was 
equal to the Dacca candle It is, however, possible that the 
Taunton sky varied for the several observations in exact ratio 
with a variation in the Taunton candle , and it can only be said 
that Brennand'i observations on this particujar point, so far os 
they go, support Roscoe's result that the chemical action of the 
sun is the same at the same altitude in a perfectly clear sky, 
always and everywhere 

When the chemical action of the sky (or of some portion of it) 
on a piece of flat paper is observed, what is measured is the 
integral of the resolved effects of each sky element Thus if, as 
in Roscoe's experiments, the piece of sensitized paper is exposed 
horizontally, and the effect of the whole sky (the sun being 
‘■lopped of!) is taken, we have the total effect of a ring of the 
sky distant 6 from Lhe zenith to be multiplied by cos 0 , and then 
tne effect of all such rings from the zenith to the horizon to be 
summed This view of the resultant action suggested to Bren- 
nand the more original branch of his investigations He was 
early led to suspect that the chemical action of the sky varied 
in different parts of it He devised an instrument, which he 
calls the mitrailleuse actmometer, by which he was enabled to 
prove that the chemical action of the sky is a minimum in the 
great circle distant 90" from the sun , for an altitude a of the 
■un this minimum he culls i„ Brennand then further proves 
that the chemical action (at the same lime) at any other point of 
the sky distant 0 from the sun is then 1. cosec 0 

Having established these important Iuwb, Brennand is able, 
by mathematical process, having t m given him, to calculate the 
total effect of any defined portion of ihe sky on a plane of sensi¬ 
tized paper exposed at any given angle- He was thus enabled 
to compare Roscoe's readings of total diffused daylight on paper 
exposed horizontally with his own Dacca readings on paper 
exposed perpendicularly to the direction of Lhe sun 

These investigations led Brennand to a theoretic value for Lhe 
duration of twilight, and to the devising a new instrument, the 
"octant actinornetor," by which the fundamental constant i. can 
be observed directly. 

This "octant' 1 adinometer observes one eighth of the heavens, 
oat out by three planes at right angles to each other, placed so 
that the Una OS, the Intersection of two of the planet, poises 
through the sun. Owing to the cloudy skies of Taunton, Bren- 

NO. I 1 86, VOL 4 . 6 ] 


nand (who experiments only wuh a clear sky) had been able 
very imperfectly to test this instrument at the time his paper 
was read to the Royal Society. He has since found that tnis 
"octant" may be turned In any way round OS (above the 
horizon, of course) without altering the reading on either of ihe 
three planes of the octant This "octant," therefore, only re¬ 
quires one fourth of the visible hemisphere round the zenith to be 
clear, for a good observation What 11 more Important, it enable* 
the observer, when the sky is clear, and the sun’s altitude from 
30° to 6o°, to take an observation of a part of the sky entirely 
30° from the horizon , so that the uncertainty arising from haze 
near the horizon (which could not before be allowed Tor) may by 
this capital instrument be avoided, and i a obtained without any 
integrations or calculations beyond division by a number 

In the whole of these later developments, Brennand’s work is 
entirely original Sir Henry Roscoe, following a somewhat 
different course of inquiry, has made experiments on the 
chemical action of the sun and sky at different levels above the 
sea , and on the total effect during different months or seasons 
of the English sky with all its cloud, fog, and smoke , which 
last is an important practical measure of the climate in its 
influence on vegetation, and perhaps on human health 

The researches of Roscoe and Brennand have thus, though 
overlapping at particular points, extended mainly in different 
directions Brennand, in the ground covered by both, puts 
forward far lhe more accurate determinations, his table (B) 
given in Nature, January 8, 1891, p 237, professes to be of the 
same character and value as a tabic of the constants of 
refraction,—Brennand has had half a century’s experience with 
Lhe chemistry of photographic paper, and is an excellent 
mathematician of the old school Moreover, the three leading 
actmometnc instruments he has deviled, Lhe water-motion, lhe 
mitrailleuse, and the octant, show him to t>e possessed of much 
resource in devising instruments of research 


INORGANIC SYNTHESIS OF A ZOIMIDE, N t H 

A METHOD of synthesizing this interesting compound of 
nitrogen and hydrogen, by means of atltnplc reaction in 
volvmg only purely Inorganic substances, has bben discovered by 
Prof VVislicenns, and is described by him in a communication 
to the current number (No 12) of the Bcrichte of the German 
Chemical Society The reactions by which azoimide has hitherto 
been obtained have all been of an organic nature, and more or 
less complicated The mode of preparation described by^ls 
original discoverer, Prof Curtius, in reality depends upod a 
very simple reaction, that of nitrous acid upon hydrazine, N a H 4 , 
the other hydride of mirogen whose preparation we also owe to 
Prof Curtius, 

NH 2 

| + HNOn = N b H + 2H a O 

Nll a 


Hydrazine, however, has only yet been prepared from its organic 
derivatives, and moreover it has not been found practicable to 
actually convert free hydrazine itself by means of nitrous acid 
into azoimide, only certain organic derivatives being acted upon 
by nitrous acid with production of azoimide The perfected 
mode of preparation described by Prof Curtius at the close of 
last year is very briefly at follows Benzoyl hydrazine, 
C b H b CO NH NH a , is first formed by reacting with ethyl 
benzoate upon hydrazine hydrate 


C fl H a COOCjUb + N.1I, H a O 

= C fl H H CO NH. NH a + C a H„OH + H ,0 


The benzoyl hydrazine 11 then converted by meant of nitrous 
acid, obtained from a mixture of glacial aceLic acid and sodium 
nitrite, into the benzoyl derivative of azoimide * 

,N 

C,H, CO NH.NH, + HNO a = C,H,.^O.N<^||+ aH.O. 


From benzoyl azoimide the sodium salt of azoimide It neat 
formed by treatment with sodium ethylate — 

/N 

‘i + C a H fl ONa 


■C.Ha. CO N 


C,H, COOC.H, + N» - N<^J. 
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Free azoimide is finally obtained by distilling thi crystals of 
the sodium wit with dilute sulphuric acH, and repeatedly 
re-dintilllng over fused calcium chloride the hydrated liquid 
which firU pane* over 

Aj an alternative method which has some advantages as 
regards facility of manipulation, Prof Curtius employs the 
hippuryl derivative of hydrazine instead of the benzoyl com¬ 
pound The product of the action of nitrous acid upon this 
compound is a substance which can he readily isolated in 
crystals, and iT these crystals are dissolved in dilute caustic 
soda, the solution at once yields azoimide upon distillation 
with dilute sulphuric acid 

Before describing the inorganic synthesis of Prof Wi^liccnus, 
it may be mentioned that a still simpler organic synthesis of 
azoimide from the long known diazobenzene imide, CgHjjNjj, 
has been achieved by Drs Noelting and Grandrnougin Al¬ 
though diazobenzene urude itself u too stable a substance to 
yield azoimide directly by simple saponification with soda, these 
chemists found that us dinitro derivative yielded directly to the 
attack of an alcoholic solution of potdsh, the potassium salt of 
azoimide being formed, which of course gave free azjnmde upon 
distillation with dilute sulphuric acid 
The inorganic synthesis of azoimide now achieved by I*rof 
Wulicenus depends upon the interaction of ammonia gas and 
nitrous oxide in the presence of heated metallic sodium Am¬ 
monia and nitrous oxide do not act directly upon each oLher, 
not even when a mixture of the two gases is passed over caustic 
bases—soda lime for instance But they react reidily in 
presence of metallic sodium The explanation of this lies in 
the fact that the sodium Amide discovered by Cray Lussac and 
Thenard is first formed, and this compound reacts with the 
nitrous oxide With production of the sodium salt of azoimide — 
NaNU a + N.O = NaN 3 + H g O 
The water produced at the same time reacts with one-half of Lhe 
sod amide, forming caustic soda and liberating ammoaia gas — 
NaNlIj -1- H a O = NaOH + NH, 

Hence the complete reaction may be expressed by the equation — 
2 NaNH a + N ,0 = NaN, + NaOH 4- NH* 

As the sodium salt is less explosive than mjsl of the oLher 
sails of azoimide, requiring a higher temperature and not being 
sensitive to percussion, the experiment is not dangerous if proper 
care is exercised, and even if local explosions do occur they hive 
not jet been observed to shatter the glass tube Unfortunately 

f ;U3H is somewhat strongly attacked during the reaction, but if 
rtflh lubes are employed the reaction is not so completely under 
control 

In actually conducting the experiment, metallic sodium, in 
pieces not exceeding half a gram in weight, is placed in a series 
of large porcelain boats, which are then laid in a glass combui 
tion lube, from which the air is subsequently displaced by means 
of a current of ammonia gis The tube is heated carefully in a 
combustion furnace, when the sodium fuses and gradually passes 
into sodamtde When all the metal has been thus changed, the 
stream of ammonia is replaced by one of dry nitrous oxide 1 he 
temperature should now be lowered to between 150° and 25o J , 
and for Lhis purpose Prof. Wislicenus surrounds it by an iron 
explosion chamber, which forms a capital air bath, the tempera¬ 
ture of which can be regulated by observing a thermometer or 
thermometers inserted in it The sodamide now slowly in¬ 
creases in bulk and becomes converted into the sodium salt of 
azoimide As soon as ammonia ceases to be earned away in 
the stream of Issuing nitrous oxide the reaction is completed. 
Upon cooling the sodium salt is found as a porous pumice-like 
substance, much distended by the escaping ammonia 
The sodium gait of azoimide is also formed when ammonia and 
nitrous oxide gases arc simultaneously passed over melted 
sodium , the yield, however, is not so large, and there is danger 
of the sodium inflaming in the nitrous oxide 
The fact that th^fodmm compound obtained is the sodium 
salt of azoimide his been proved both by direct analysis (a 
determination of nitrogen yielding close upon the theoretical 
amount) and by Us properties The product of jhe reaction on 
removed from the combustion tube was thrown into water, 
ajul the filtered solution distilled with dilute sulphuric acid. 
The distillate possessed the intolerable odour aharacteristic of 
axotmidoi and behffed exactly like a solution of that substance 
in water It g*ty precipitates with nitrates of silver, mercurous 
mercury and lead, which when separated and dried were found 
to possess all the properties of the silver, mereury, and lead salts 
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of azoimide respectively i he fact that these salts were those of 
azoimide was indeed sufficiently apparent from their violently 
explosive nature, and the characteristic flames which were pro 
duced during their explosion Moreover, gold dust was rapidly 
dissolved with production of the red solution described by Prof 
Curtius. 

A quantity of the silver salt wan subjected to analysis, and 
was found Lo contain Jl 7 per cent of silver, the amount ealeu 
lated for AgN a , being 7r 8 

Instead of sodium, either potassium or zinc may be em 
ployed Potassium answers almost fcs well as sudium, forming 
first an amide when heated in a. currenL of ammonia., which is 
subsequently converted by nitrous oxide into the potassium salt 
of azoimide Zinc likewise behaves in a similar manner, but the 
yield of the zinc salt of azoimide, 7 nN d) is not so good as in the 
cases of sodium and potassium To a greater or Jess extent, 
therefore, it would appear that metallic amides when heated in 
a current of nitrous oxide are generally converted into salts of 
azoimide The alkali metals, however, appear to be best suited 
for practical use A E TutION 


THE REPORTED VOLCANIC ERUPTION A I 
. GREAT SANGIR 

ACCORDING to a Reuter’s telegram from Sydney,? de 
spatched on July 17, the vessel Cattcrthun, belonging lo 
the hastern and Australasian Steamship Company, which had 
arrived at Sydney from China, brought a report of a terrible 
disaster in the vicinity of the Philippine Islands She called on 
her voyage at one of the chief ports of the island of Timor, 
where rumours had been received according to which the island 
of Sangir, situated between Celebes and Mindanao, had been 
destroyed by a volcanic eruption The whole population, num¬ 
bering 12,000, was reported to have perished The captain of 
the Cattcrthun slated that on the voyage his vessel passed 
through some miles of volcanic ittbns 

We may not for some time receive further details as to the 
real extent of the disaster reported by the captain of the Cotta - 
than, but in the meantime the following account, by Mr Sydney 
J Hickson, author of "A Naturalist 111 North Celebes,” of the 
island and of the history of its volcanic energy—which appeared 
in the Times of Tuesday—will be read with interest ,— 

Sangir, or ‘'Great Sangir,” as it is more frequently called 
by the natives of the Archipelago, is the largest of a chain of 
volcanic islands that connects the northern peninsula of Celebes 
with Lhe southern point of the island of Mindanao The 
islands, rising abruptly from the floor of tho very deep Celebes 
sea —-a depth of over 2,000 fathoms was found by Her Majesty’s 
ship Challenger quite close to Great Sangir—are very mountain¬ 
ous and covered by dense tropical forests 

'lhe islands Ruang and Siauw are both little more than vol¬ 
canoes standing in the sea, but Sangir is a large island 25 miles 
long by about 15 miles broad, with undulating hills and valleys 
occupying ns southern half, and the great Awu volcano and Us 
slopes the greater part of its northern half 

When l visited the islands in November, 1885, the Ruing 
and the Awu were quiet, but the Siauw was sending out denic 
volumes of smoke that varied liltle in intensity from day to day. 

Fron Lhe accounts I received from the natives and from the 
records of the islands in lhe Dutch books of travel, It seeow 
that the Siauw volcano has never been very violently active, but 
both the Ruang and the Awu have a history full of most terrible 
and heart-rending episodes Of the Ruang I need not lay 
much The last senous eruption occurred in 1871, when at 
least 400 persons lost their live* either by the sudden rise of the 
sea water that accompanied the eruption, or by the showers of 
stones and ash Of the Awu volcano we find recorded in 
Valentijn’i "Oud en Nieuw Oost Indien" that a most temble 
eruption occurred which luted from the loth to the 16th of 
December, 1711 Sjamslalam andhu son, the Princess Lorolabo 
artd her daughter Sarabanong, and over 20pq people of the king¬ 
dom of Kandahar wore killed On March a, 1856, there was 
another fearful eruption, which lasted until March 17, and de¬ 
stroyed nearly 3000 human live*. The streams of boding 
water and of steam which poured down the mountain dopes 
rather than the flow of lava earned the enormous mortality of 
this second eruption, After the eruption of 1711 it seems that 
a large lake of water was formed in the crater, and a certain privi¬ 
leged class of Sangirese were allowed by the gods to visit this lake 
every three or four months to test the water with their rice If 
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the water wai hot enough to cook their rice ihey look it for n 
sign that an eruption would shortly follow Thr great eruption 
came In 1856 The waters of the lake began to boil, bunt 
their banks, and flowed down the sides of the mountain towards 
Tabukan and Taruna, causing Immense destruction of human 
lives and property 

Concerning the present eruption we learn very little at 

£ resent, but it seems to me very improbable that the whole 
land has been destroyed, and, from tne sparseness of the popu¬ 
lation on the slopes or the Awu, it is also very improbable tnat 
so many os 12,000 persons have lost their lives 

The population consists of one Dutch Controlleur, who 
may possibly be married, some three or four German mis¬ 
sionaries with their wives and children, one or two European 
traders, a few Chinamen, and the remainder Sangirese Malays 
The island la governed by live native Rajahs, who are advised 
by the resident Dutch Controlleur. For many years there has 
been no war or other disturbance, but the island, notwithstand¬ 
ing the richness of its soil, is not in a very prosperous condition 
The only produce of any importance 1* copra, but some good ebony 
and other timber 11 found in the forests that cover the islands 


SOCIETIES AND ACADEMIES 


Paris 


Academy of Sciences, Tuly 11 —M d’Abbadic in the chair 
—On a slight additive correction which may have to be applied 
to the heights of water Indicated by sea-gauges when the swelling 
ot choppy agitation of the sea attains a great intensity , case 
of a swell, by M J Boussinesq From theoretical considera¬ 
tions and practical experiments it appears that a tide-gauge 
exposed In a lateral basin will not give correct indications of 
level fora choppy sea, but that it will register a lower level than 
It would if the water were at rest For a wave 1 metre high the 
difference may amount to x cm —On the determination of the 
density of gases, by MM Henri Moiisan and Henn Gautier 
This Is achieved by a new method, which makes it possible to 
determine the density within one or even one-half per cent from 
a volume of 100 cc of the gas The principle Is analogous to 
that adopted by Dumas in his researches on vapour-densiLies, 
and consists In measuring the difference between the weight of 
a known volume of the gas and an equal volume of air at the 
ume temperature and pressure If this difference in grammes 
be denoted by /, and if v denote the volurr^e of the gas or air 
at temperature /° and pressure H, the density is given by the 
equation 


p — v x o'ooi 293 (t - 1) * 



I 
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The apparatus consists of a gloss cylinder of about 90 cc 
capacity connected at its lower end with a glass tube leading 
through an india-rubber tube to a movable flask filled with mer¬ 
cury, by means of which the pressure inside the measuring 
cylinder can be regulated The latter is surmounted at its upper 
end by a weighing bulb separated by a three way cock, by which 
communication can be established with a fine bent tube In the 
experiment, the bulb is first exhausted, then filled with dry air 
and again exhausted, this being repeated about ten times. It is 
then shut off, and the fine tube and the measuring cylinder are 
filled with mercury by lifting the reservoir. The capillary lube 
can now be used as a pipette, and the gas is drawn into the 
cylinder and allowed to assume a constant temperature during 
the night at Lhe pressure of the atmosphere Tne bulb is theu 
exhausted and placed in communication with the cylinder, and 
all the cai is driven into the bulb by raising the mercury flask 
Tile bulb is then carefully removed, and dry air is allowed to 
enter so as to bring the pressure nearly up to that of the atmo¬ 
sphere Lastly, tne bulb is placed on the balance , the weight 
which has to be added or removed to obtain equilibrium repre¬ 
sents /, which, substituted in the above equation, gives the 
density. The specimen of gas operated upon can be aabte 
quently used for other experiments —On the ordeTof appearance 
of the first vnseli In ttu|, flowers of some I-actvca, by M A. 
Trtcul —On the effects of oold and drought on this year's 
harvests, and the means by which it has been attempted to combat 
the evU, by M, Chembrelent — On the alcoylcyanocam- 

? hon and the bensine-oxocimphocarboDlc ethen, by M A. 

toiler —On the Lxbytkmum mavrusjum, a neat Ruminant 
nf the pjftlunciip pliocene formation of Almrs, by M. A 
Pomel.—Measurement of lhe absolute intensity of gravity at 
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Bretcuil (InternationalOffice ofWeighLiand Measures), byM, G 
DefTorges, This was carried out Dy means of two reversible 
pendulums constructed by the brothers Brunner, one being im , 
the other o 5m long between the knife edges. The oscillations 
took place in air ana in a vacuum, the latter being continued for 
12 to 24, and once for 50 hours The results were — 

For the length of the seconds pendulum , . o 093952 

For g -980991 

—Photographs of the chromosphere, the prominences, and the 
solar faculrc, taken it the Kenwood Aitro physical Observa¬ 
tory, Chicago, by M E. Hale —On the practical calcula¬ 
tion of the dimensions of the outflow orifices of saturated 
vapour into the atmosphere, under constant or varying condi 
tions j application to safety valves, by M H Parenty —On 
a chloro-nitrogen salt of palladium, by M M. Vfcres —Double 
chlorides formed by lithium chloride and the chlorides of 
the magnesium senes, by M A Chassevant.—Researches on 
nickel and cobalt, by MM Ch Lepierre and M Lochaud — 
On the lodomethylates of quinine, by M. E Grimaux.—On the 
camphocarbontc methyl ethers, methyl camphor, and some 
nitrogen derivatives of cyanocamphor, by M J Minguln — 
Action of the metalloid nitrides and hydronltrides on the oxy- 
hydroenrbon compounds, by M R Vidal —On some ferru¬ 
ginous medicines, oy M. H Le Chateher.—Contribution! to thr 
history of mineral waters, on the alumina contained in these 
waters, by M F Parmentier —The respiratory value of 
hzmocyamne, by M L Cuenot.—Physiological action of 
spermine , interpretation of its effecti on the organism, by M 
Alexandre PoehL—On the embryonic circulation In the head of 
the axolotl, by M F Houssay —On the Behsartus Vtruitn, a 
new freshwater cope pod, by M Maupax —On the evolution of 
the embryo of a fowl submitted during incubation to a con¬ 
tinuous rotation, by M. Dareale —The boghead of Autun, by 
MM C Eg Bertrand and B Renault —On the constitution of 
the fructifying ears of Sphenophyllum cunet/ohum, by M. R 
Zeiller —A ieview of the geological constitution of lhe regions 
situated between Bembe and Crampel Peak (Congo), after 
specimens collected by M Jean Dybowski 
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GROUSE DISEASE AND FOWL ENTERITIS 

The Etiology and Pathology of Grouse Disease and Fowl 

EnUntts By E Klein, M D , FRS (London 

Macmillan and Co 1892.) 

N this book Dr Klein has given the results of an im¬ 
portant senes of researches made by him upon 
certain diseases in birds The malady which has specially 
occupied his attention is that commonly known as the 
grouse disease The book will therefore find a large 
and appreciative circle of non-professional readers To 
all interested in the preservation of game it may be com¬ 
mended as furnishing for the first time an adequate and 
satisfactory explanation of the origin and mode of propa¬ 
gation of the grouse disease The book is over and 
above that a valuable contribution to bacteriology The 
very excellent illustrations appended enable one to follow 
the text with great ease The birds affected are the red 
grouse (Lagopus st oticus) of our moors The disease, 
when it breaks out in the spring or summer, is usually of 
a very virulent type. A fatal epidemic then arises which 
carries off large numbers of the birds, to the despair of 
the owners and keepers, who find themselves powerless 
to cope with the malady. It is to this quickly fatal 
epidemic that the name of the grouse disease is applied 
Though much written about and much discussed, the 
origin of this disease has hitherto remained undiscovered 

During the last five years numbers of birds, dead or 
dying from the disease, were sent to Dr Klein from 
moors in England and Scotland The large amount of 
material furnished has enabled him to make an exhaus¬ 
tive inquiry 

The result is the most noteworthy account yet pub¬ 
lished of the etiology and pathology of the disease Dr 
Klein has proved that it is an acute infectious malady 
primarily affecting the lungs and liver of the birds. The 
symptoms and appearances are those of an acute in¬ 
fectious pneumonia. Dr Klein has further discovered 
the causa causans of the disease in the shape of a minute 
unicellular organism, belonging to the class of the bacteria 
This microbe has its special seat in the lungs and liv§r 
It is a bacillus, and is found filling and blocking up the 
capillary blood vessels in the diseased areas of the lungs 
and liver. The organism can be isolated tiom the diseased 
tissues and grown on suitable media outside the body 
In this way a series of culture of the bacilli were made on 
various soils—gelatine, Agar, beef broth, &c The man¬ 
ner of growth of the microbe in these culture media is 
very fully described The growths obtained were always 
of the same bacterial species The pure culture of the 
bacillus subcutaneously inoculated into healthy animals 
reproduced the symptoms and appearances of thfe disease 
They proved fatal to mice and guinea pigsj and caused 
)n them a congestion of the lungs and liver No effect 
was produced on pigeons and fowfe. The most virulent 
cultures of the microbe were those grown in meat tiroth 
to which a piece of coagulated white of egg had been 
added. The most positive results were obtained,yrith the 
common bunting and yellow-ammer These birds were 
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inoculated wiLh a minute drop of a meat-broth culture of 
the microbe They succumbed within twenty-four hours 
The post-mortem appearances were similar to those found 
in the grouse, viz, a marked congestion of the lungs and 
liver The bacilli were found in large numbers in the 
lungs From these experiments Dr Klein was able to 
conclude that the grouse disease i* due to the microbe 
isolated by him from the diseased organs of the birds 
Unfortunately he has not been able to reproduce the 
disease in large birds, or to utilize healthy grouse for his 
experiments In the latter case the difficulty in obtaining 
living birds and keeping them in captivity pre\ented this 
last and most important proof being furnished The 
larger birds experimented with (fowls and pigeons) proved 
unsusceptible 

The infection of the birds seems to take place through 
the respiratory organs Dr Klein furnishes a very strik¬ 
ing experiment in support of this view A yellow- 
ammer, after being inoculated with the grouse bacillus, 
was placed in a cage adjoining to one containing six 
healthy ammers These six healthy birds acquired the 
disease and died 

The autumnal disease of the grouse is similar to the 
spring and summer disease, and both are caused by the 
same microbe 

The bacilli found in the autumnal disease are, however 
less virulent than those found in cases during the spring 
and summer The buntings and ammers inoculated 
with the autumn microbe died at a much later period 
Mice that had survived inoculation with the autumn 
microbe did not succumb when inoculated with the more 
virulent spring microbe Dr Klein suggests that cultures 
of the autumnal microbe might be used as a protective 
vaccine for the young birds on the moors It is to be 
feared that those on whose shoulders this task would fall 
might prefer the disease to the cure 

The bacillus is easily killed. A temperature of 6o° C 
completely destroys its life in five minutes On the other 
hand, virulent meat broth cultures heated for twenty 
minutes to55 3 C, retained their virulence and yielded 
normal growths when grown in a fresh soil This more 
prolonged heating so near the critical temperature for the 
bacilli (6o J C ) did not, as one would have supposed, pro¬ 
duce any retardation in their subsequent growth or any 
attenuation of the organisms 

Meat broth cultures, in which the bacilli had been 
destroyed by heat, produced in mice all the symptoms of 
the disease This points to the presence in the meat 
broth of some poisonous chemical product The matter 
is referred to very briefly, but we hope Dr Klein will 
soon be in a position to tell us more about this interesting 
and important discovery 

To prevent the spread of the grouse disease the import¬ 
ance of weeding out suspicious birds f^om the moors is 
emphasized The birds killed should be removed and 
burned 

Dr Klein describes in the next place a bacillus which 
he isolated from garden earth. Gulneapigs, rabbits, and 
mice, when inoculated with this organism, developed an 
cedema of the subcutaneous and muscular tissues. The 
organism is Aerobic, and grows well in the presence of 
free oxygen, and on the surface of culture media. It is 
therefore not Identical with Koch’s bacillus of malignant 
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oedema, which is an anaerobic organism Though it 
resembles the bacillus of grouse disease in certain 
respects, they are not to be regarded as one and the 
same microbe 

The second part of the book contains an account of 
a fatal epidemic amongst fowls which broke out at 
Orpington in Kent Th^ symptoms and post-mortem 
appearances led Dr. Klein to designate the disease fowl 
enteritis, in order to distinguish it from fowl cholera 
The bacillus which is the cause of fowl enteritis is not 
identical with the bacillus of fowl cholera, and Dr Klein 
clearly proves thi9. 

Dr Klein's bacillus is evidently a less virulent organ¬ 
ism In only one case was the disease produced b> feed¬ 
ing fowls with the intestinal contents of a diseased fowl 
Experiments on other animals gave practically negative 
results, except in the case of one rabbit The virulence 
of the bacilli was lessened by heat Fowls inoculated 
with this attenuated virus could not be infected with the 
disease Some practical suggestions areguen with a view 
to combating such epidemics 

The concluding chapter of the book contains an inter¬ 
esting account of a disease in young pheasants known as 
u Cramps ” 

We have given but aver)' brief account of Dr Klein's 
important investigations The book will, however, be read 
by every one interested in the subjects of which it treats, 
and with great profit To other workers in the same field 
it will prove an indispensable work of reference We 
have only detected one misprint, on page 53, where 
“yy’Fahr” should no doubt have read 50 C 

We cannot close this notice without a word of praise 
for the excellent photograins of Mr Pringle and Mr 
Bousfield A M 


ELECTRIC LIGHT CABLES 
Electric Light Cables (London Whittaker and Co , 
1892) 

DOZEN years ago, when dynamos and lamps, both 
arc and incandescent, had been pretty well 
developed, the general public arrived at the conclusion 
that it was time to commence the work of central station 
lighting by electricity It was not until the plans of these 
proposed works were taken in hand by the consulting 
engineers that the difficulties in the way of distribution 
became fully apparent It was not well known what 
strength of current could be safely carried through the 
conductors , and engineers were rather appalled at the 
cost of the copper required for maintaining uniform 
pressure over a district, and at the waste of energy in the 
conductors Besides these theoretical troubles in the 
way, engineers were met by llie practical difficulty of 
devising a secure and efficient means of laying conductors 
under the streets, and ensuring their proper insulation 
Until recently, the rules which must be attended to by 
engineers to enable them to handle these questions were 
only to be found in scattered pamphlets and Proceedings 
of societies. Several scientific men dealt independently 
with the heating of the conductors, and finally Mr 
Kennelly published his splendid experimental work on 
UtUe subject Other writers went fully into the economical 
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principles which must be followed in order to secure the 
most uniform distribution at the least cost When the 
alternating-current rendered the employment of high 
pressures both safe and convenient, many of these pre 
cautions became less necessary, but new problems arose 
which are also generally dealt with only in isolated 
papers, Inventors sprang up, each advocating hn own 
system oflaymg mains, and an outsider can gam a know¬ 
ledge of these only by reading the patent specifications, or 
by inspecting the progress of works The mechanical 
details of making joints, insulating, and so forth, are not 
much dealt with in the literature of the subject 

The book before us is one of the first attempts to 
collect al 1 the above principles within one binding The 
first few chapters deal principally with the heating of 
conductors and the economical laws of distribution 
Well-known writings on the subject are here condensed 
into convenient compass, and Kennedy's experimental 
results are given in sufficient detail Senes and parallel 
systems and their combinations, including the three-wire 
and five-wire systems, which serve so much to economise 
copper, are explained, and also the principles involved in 
the use of transformers with alternating currents Having 
thus described the systems available, we have, m 
Chapter v , a useful account of the coat of cables and 
conduits, with tables showing the relative cost of different 
1 systems when the distribution extends to different 
distances, showing the advantages of using high pressure 
for long distances Chapter vi gives a number of practi¬ 
cal data about different kinds of conductors and the 
manner of making joints, which, though not exhaustive, 
will be of use to many The next chapters deal with the 
characters of the insulation, including air insulation, lead- 
covered cables, the various bituminous compounds known 
as bitite, 3 cc , oil insulation, and, of course, vulcanized 
india-rubber, about which the author is particularly 
capable of giving information The effects of capacity, 
which has given so much trouble at some central stations, 
are also alluded to These chapters are very fairly 
written, and give as good an account of the various 
systems of insulation as 13 likely to be found anywhere, 
or as we might expect in a volume of this size, which is 
more a hand-book of the subject than an exhaustive 
treatise Some of the principles of testing are then 
shortly, but very clearly, described , and the principles of 
house wiring are clearly shown, and safety devices 
described Several good chapters come near the end of 
the book on the practical construction of lines, whether 
overhead or underground, the latter dealing chiefly with 
the actual work which has been done in London of late 
years 

This book is one of the best which could be taken up 
by the student to give him a general knowledge of what is 
involved in the comprehensive title—“The Distribution of 
Electricity” It does not pretend to be a complete manual 
for the office, containing all the information required by 
the consulting engineer in dealing with these problems, but 
the descriptions are dear and generally accurate, and the 
only criticism which we feel compelled to make is that 
sometimes, apparently with the desire of preventing the 
book from being too technical, or requiring too much 
mental effort to read it, the author has been, perjiaps, a 
little too sketchy, and might with advantage have given 
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some more detailed information on a variety of points 
, Nevertheless, we consider that thu book is a useful ad¬ 
dition to electrical literature, and must be of the utmost 
use to students in showing the difficulties which have to 
be encountered in designing a plan of central station 
working The general reader will also be much interested 
in learning something more of the meaning of the work 
which he sees being carried out at present in the streets 
of many of our towns Should the book chance to fall 
into the hands of any members of electric lighting com¬ 
mittees of Municipal Corporations, it will do a vast 
amount of good, by opening their eyes as to the number 
of problems that have to be considered in their dealings 
with different contractor*, each generally wedded to a 
special system It is to be hoped that this book will leach 
them that, in trying to act as consulting engineers without 
the special training necessary, they are not serving the 
best interests of the towns they represent Altogether, 
“Electric Light Cables” is a useful addition to the litera¬ 
ture of electrical engineering, and the absence of too 
many technicalities will make it popular with a large 
class of readers 


OUR BOOK SHELF 

\ Distribution de VElectric*tf I 11 Installations Isoldes” 
II 11 Usines centrales 11 Par R V Picou, Ingunieur 
des Arts et Manufactures (Pans Gauthier-Villars, 
1692) 

These two small volumes are portion of a senes belong¬ 
ing to 11 L’Encydopddie scientifique des Aide-Mdmoire," 
published under the direction of M Ldautd, Member of 
the Institute The second volume is the only one which 
calls for remark It deals with the methods, well known 
in England, of distribution of continuous and alternating 
currents and systems of high and low pressure The in¬ 
formation given concerning the multiphase and rotary 
current systems is very scanty and quite out of propor¬ 
tion to the other matters treated of The reader will 
naturally look for an account of the method employed for 
the transmission of power from Lauffen to Frankfort, but 
he will find no information of any practical service The 
author, however, gives a short discussion of the difficulties 
that must be surmounted if arc and incandescent lamps 
are to be installed on a circuit fed by a triphaser and 
1 three wires 

Information is given concerning the working of some 
of the principal existing central stations, and there is a 
useful bibliography 

Popular Readings m Science By John Gall, M A , 
LL B , and David Robertson, M A,, LL B , B Sc 
(Westminster Constable and Co , 1892 ) 

This forms the second volume of Constable’s Oriental 
Miscellany of original and selected publications, and is 
intended to form the basis of a general course of instruc¬ 
tion in science, suited to the requirements of the pupils 
in Indian schools who are preparing for matriculation at 
the University The authors lay no claim to originality, 
but have exercised a judicious choice in the selection of 
subject matter The first chapter deals with meteorology, 
special prominence being given to Mr, Blandford's re¬ 
searches on the climate of India Then follow chapters 
on the vegetable kingdom, evolution, bothP in Its bio¬ 
logical and chemical aspects, mimicry, the nebular hypo¬ 
thesis, tidal evolution, energy, the spectroscope,molecular 
forces, and Bacteria A reference to the meteontic hypo- 
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thesis would make the chapter on the nebular theory 
more complete The authors have wisely contented them¬ 
selves wiin descriptions of theories and plain matter-of- 
fact statements The book is very readable, but at times 
somewhat technical It would, however, be improved 
by the addition of more diagrams, though it may be that 
more can safely be left to the imagination of the Oriental 
than the Western mind The narrative style which 
has been adopted by the authors will make the book 
acceptable to general readers who arc anxious to make 
acquaintance with modern science 

Geometrical Deductions , Book II By James Blaikie 

and W Thomson (London Longmans, Green, and 

Co , 1892 ) 

This treatise is intended to afford a systematic course of 
training in the art of solving geomeLncal pioblems The 
basis of the system which the authors have employed is 
to be thoroughly recommended, being both logical and 
simple The hook is divided into sections, each of 
which con^sts of three parts In the first a model de¬ 
duction is fully worked out to illustrate the method of 
solution , then follow similar deductions with their 
figures, and occasional hints, while, lastly, the student 
is left to himself to solve the problems without any such 
aid This principle is maintained throughout the entire 
book, so that a student should be able to obtain a good 
working knowledge and should also to a great extent be 
quite rid of a teacher 

The Appendices will also be found very useful, as they 
contain the enunciations of the propositions in Euclid’s 
second book and of standard theorems and loci, together 
with a set of miscellaneous deductions covering the range 
of Euclid's first two books 


LETTERS TO THE EDITOR . 

[7 he Editor does not hold himself responsible for opnmons §±* 
pressed by his correspondents Neither can he undertake 
to return, or to corrcspomi with the writers of rejected 
manuscripts intended for this or any other part of Naturi, 
No notice is taken of anonymous communications ] 

B A Procedure 

'lllX coming meeting of our ancient and venerable institution, 
the Brilish Association for the Adimnccnn ut of Science, will doubt¬ 
less he i large one, as the beauties of Edinburgh are sure to 
tempt many to attend, and may therefore give opportunity for 
discussion on a subject of fundamental importance -the future 
well being of the Association and the means of retaining it as 
an object of veneration on account of the services which it 
ts rendering and not merely on account of those which it has 
rendered 

It is beyond question that there are many who have long been 
dissatisfied, and who are of opinion that B A procedure is not 
in harmony vvith the limes Moreover, to speak plainly, many 
of us feel that the “ (ripper 11 element ha* become too predomin¬ 
ant, and that the credit of science will suffer if a large number 
of persons be permitted, year after year, to make pleasant holi¬ 
day, “ supported by voluntary contribution*,” under the pretence 
of advancing science, while the number of true workers whose 
reputation alone upholds the claim of the Association to public 
recognition 19 but small 

In the great majontv of instances the reading of papers on 
technical questions in ine sections has be00me little lea* than a 
solemn and dreary farce played to almost bare benches , and U 
is only In exceptional cases—such os Section A affords—that a 
small and devoted body of irue believers worship at on inner 
shrine without regard to the general public, and are thua able 
among themselves to do work of high value to science 

The B,A. should eierciie an influence in two directions—it 
should advabce scientific knowledge among scientific workers , 
and it should aid the general public in understanding and appro 
dating scientific work, iti method* add results. It may effect the 
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former by bringing scientific worker* together and giving them due 
opportunity for the interchange of knowledge ana opinions. To 
secure this end, It is important that sectional and intersection^ du- 
cusitons should, in future, become the feature of the meetings, but 
to be successful these must be conducted with fargreaterforetnought 
than heretofore—they most be true discussions and must not 
consist of a number of short papers written without reference to 
each other or to any central idea, and there must be no limitation 
of discussion so long as it is to the point Probably the best plan 
will be that sectional comrffttees, specially appointed for the 
purpose, select subjects, and that on each of these some one open 
a discussion by means of a carefully-prepared paper, printed and 
circulated at least a month beforehand, among those likely to take 
part in the debate Such discussions should be carefully reported, 
and the edited report should be subsequently published, those who 
hud taken part In the discussion having full liberty allowed them 
to give expression to their carefully considered opinions instead 
of being required merely to punctuate their sentences In proof 
The resolution not 10 report discussions arrived at last year by 
the Council is most unfortunate If it were understood that 
discussions would be reported, speakers would be far more in¬ 
terested, and would take far more pains in preparing to take 
part in them than has hitherto been the case It ■*, I think, 
unnecessary to dwell on the value of true discussion among 
workers in different, but cognate, branches of science 

As regards the public functions of the Association, it is un¬ 
questionable that much more might—and should—be done on 
behalf of those who are interested spectators rather than active 
workers in science The evening lectures now delivered are 
often very brilliant expositions, but, as a rule, they have been 
“above the heads” of a very large proportion even of the 
members of the Association who have listened to them I know 
many who think with me that a more direct effort should now 
be made to advance the knowledge of science among the general 
public at theBe meetings 

One great reform which must be earned out is the 
general curtailment of the expenses of the meetings, which make 
it impossible for any but the largest and richest towns to receive 
the Association The lavish expenditure on ihe Reception Room 
which has been so frequently witnessed of late years should be 
unnecessary So long an we can come together and can 
accomplish our object—the advancement of science —we should 
be satisfied with the most modest accommodation and should 
even be prepared to submit to some privation At Lhe German 
Nnturforecher Versammlungen lhe vast majority cater for them¬ 
selves, and private hoipitolity is almost unknown, the social 
demon, which is so mthleaa a destroyer of much of the effective¬ 
ness of the D A meetings, being kept entirely in the back 
ground , and yet, in my opinion, these meetings are at least 
as enjoyable and fruitful of result as our own B A. meetings 

Then we want younger presidents, on the average—men who 
are in their prime as scientific workers 

Of late years our Council has been far too cautious and con¬ 
servative a body, and a large infusion of a liberal and progressive 
element is necessary If we are to set our house in order, so that 
it may suit Lhe times Many of us think that the Council 11 not 
in touch with us os a body—somehow we know of its exis tence, 
but its functions are mystic and akin rather to those of the 
Archives of the Royal Society than to those of an energizing 
and propulsive organ In these democratic days, It would be 
well if each section were to return a member to Council 

Henry E Armstrong 


The Position of 4 * in Electromagnetic Units 

There is, I believe, a growing body of opinion that the 
present system of electric and magnetic units is inconvenient in 
practice, by reason of the occurrence of 4* as a factor in the 
specification of quantities which have no obvious relation with 
circles or spheres 

It is felt that the number of Lioei from a pole should be m 
rather than the present 4**1, that " ampere turns ” is better than 
4*»C, that the electromotive intensity outside a charged body 
might be v instead of 4 wtr t and similar changes of that sort, see, 
for instance, Mr. Williams's recent paper to the Physical 
Society. 

Mr Heaviside, In hla articles m the Electrician and else where, 
has strongly emphasized the Importance of the change and the 
simplification that can thereby be made 
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In theoretical investigation! there seems some probability 
that the simplified formuTn may come to be adopted— 

p being written inBtead of 4*^1, and k Instead of ^ , 

hut Lhe question is whether it Is or 19 not too late to incorporate 
the practical outcome of such a change into the units employed 
by electrical engineers 

For myself I am impressed with the extreme difficulty of now 
making any change in the ohm, the volt, dec., even though It be 
only a numerical change , but in order to find out what practical 
proposal the supporters of the redistribution of 4* had In their 
mind, I wrote to Mr Heaviside to inquire His reply I 
enclose , and would merely say further that m all probability 
the general question of units will come up at Edinburgh for 
discussion Oliver J Lodge. 

Paignton , Devon , July 18, 1893 

My dear Lodge,— I am glad to hear that the queition of 
rational electrical units will be noticed at Edinburgh—if not 
thoroughly discussed It is, in my opinion, a very important 
question, which must, sooner or later, come to a head and 
lead to a thoroughgoing reform Electricity is becoming not 
oDly a master science, but also a very practical science Its 
units should therefore be settled upon a sound and phllo 
sophicnl basis. I do not refer to practical details, which may 
be varied from time to time (Acts of Parliament notwiih9tand 
ing) but to the fundamental principles concerned 

If we were to define the unit area to be the area of a circle 
of unit diameter, or the unit volume to be the volume of a 
sphere of unit diameter, we could, on such a bun, construct a 
consistent system of units But the area of 1 rectangle or the 
volume of a parallelepiped would involve the quantity it, and 
various derived formulse would possess the same peculiarity No 
one would deny that such a system was an absurdly irrational 
one 

I maintain that the system of electrical units in present use is 
founded upon a similar irrationality, which pervades it from top 
to boLtom How thu has happened, and how to core the evil, 

I have considered in my papers—first in 1682-83, when, how¬ 
ever, I thought U was hopeless to expect a thorough reform , 
and again in 1891, when I have, m my “Electromagnetic 
Theory,” adopted rational units from the beginning, pointing 
out their connection with the common irrational units sepa 
rately, after giving a general outline of electrical theoiy In terms 
of the rational 

Now, presuming provisionally that the first and second 
stages to Salvation (the Awakening and Repentance) have been 
safely passed through, which is, however, not at all certain at 
the present time, tnc question arises. How proceed to the third 
stage, Reformation ? Theoretically this la quite easy, aa it 
merely means working with rational formulc instead of irra¬ 
tional , and theoretical papers and treatises may, with great 
advantage, be done in rational formulas at once, and irrespective 
of the reform of the practical units But taking a far-Sighted 
view of the matter, it is, I think, very desirable that the practi¬ 
cal units themselves should be rationalized as speedily as may 
be This must involve some temporary inconvenience, the 
prospect of which, unfortunately, is an encouragement to shirk 
a duly , aj Is, likewise, the common feeling of respect for the 
labours of our predecessors But the duty we owe to our 
followers, to lighten their labours permanently, should be para¬ 
mount This is the main reason why I attach so much im¬ 
portance to the matter , &t is not merely one of abstract scientific 
Interest, but of practical and enduring significance, for the 
evils of the present system will. If It continue, go on multiplying 
with eveiy advance in the science and its applications. 

Apart from the size of the units of length, mass, and time, 
and of the dimensions of the electrical quantities, we have the 
following relations between the rational and irrational units of 
voltage V, electric current C, resistance R, Inductance L, per¬ 
mittance S, electric charge Q, electric force E, magnetic force 
H, induction B Let x* stand for 4s 1 , and let the suffixes r and t 
mean rational and irrational (or ordinary) Also let the pre¬ 
sence of square brackets signify that Lhe "absolute” unit U 
referred to T>en we have— 

,*JSd-Dy-IHd a IM = ■ m 

IE,] [V ( ] PLI [Br] [Cr] !i£)' 

^ = [ R -l „ IW = [Sd 

[K<] [LT] T5 7 ]' 
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The next question in, what multiples of these units we should 
take to make the practical units In accordance with your 
request I give my ideas on ihe subject, premising, however, that 
T trunk (here is no finality in things of this sort 
First, if we let the rational practical units he the Bame mul¬ 
tiples of the " absolute” rational units as the present practical 
units are of their absolute progenitors, then we would have (if we 
adopt the centimetre, gramme, and second, and the convention 
that p = l in ether) 

[R r J x 10“ = new ohm = t J times old 

L r ] x 10“ = new mac = i a (p ,, 

Sr] x io”® = new farad = r“ J ,, ,, 

[C r ] < io -1 = new amp = x~ l ,, ,, 

[Vr] x io 8 - new volt — 1 ,, ,, 

io 7 ergs = new joule = old joule, 
io 7 ergs per sec new watt — old watt 

I do not, however, think it at all desirable that the new units 
should follow on the same rules os the old, and consider that the 
following system is preferable —- 

[R r ] x 10* = new ohm = ' < uld ohm 

10 

[L r ] x io N = new mac -- J < old mac 
10 

[Sr] X lo“ H — new farad - IC ) x old farad 

1 * 

[C ( ] xl — new amp — 10 x old amp 

[V f ] x io 4 = new volt = 1 x old volt 

Iergs -- new joule = 10 x old joule 

io H ergs per *>ec — new watt — 10 x old wan 

It will be observed that this set of practical units makes the 
ohm, mac, amp, volt, and the unit of distance, or reciprocal of 
permittance, all larger than the uld ones, but not greatly larger, 
the multiplier varying loughly from ij to 3^ 

What, however, I attach particular importance to 13 the use 
of one power of 10 only, viz 10", in passing from the absolute to 
the practical units , instead of, as in the common system, no 
less than four powers, 10', io 7 , io H , and 10®. I regard thi* 
peculiarity of the common astern a* a needless and (in my ex 
penence) very vexatious complication In the io H system I 
nave described, this 19 done away with, and still the practical 
electrical units keep pace fairly with the old ones The 
multiplication of the old joule and watt by 10 is, of course, a 
necessary accompaniment. I do not see any abjection to ihe 
change Though not important, it aeems rather an improve 
ment (But transformations of amts are 30 treacherous, that I 
should wish the whole of the above to be narrowly scrutinized ) 
It ib euggested to make io® the multiplier throughout, and the 
reaults ore .— 

[R r ] x io 8 = new ohm = jc j x old ohm 

[L r ] x io° = new mac = jl x old mac 

[b,] x io"* 8 — new farad — x m - x old farad 

[C,] x 1 3 l new amp — 10 x old amp 

[V r ] x 10“ — new volt = itxr x old volt 
io® ergs = new joule = lo ,J x old joule 
io® ergs p. sec = new watt =* io a x old watt 

But I think this system makes the ohm inconveniently big, 
and has some other objections But I do not want to dogmatize 
in these matters of detail Two things I would emphasize 1— 
First, rationalize the units Next, employ a single multiplier, 
Up for example, io 8 

Oliver Heaviside. 

F«S —Heaven preserve us from dynamics based on the Act of 
Parliament r 


Neutral Point In the Penduluqi 

In the theory of the pendulum the position of the neutral 
point of support is a matter of practical Importance#'which is, 
nevertheless, quite disregarded 

Taking a rigid uniform bar as the simplest cose, there ore 
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four poiniB of support from which ita vibrations ore equal, the 
two ends and ihe iwo respective centres of oscillation But 
there are tu o symmetric points, situated between either end and 
the centre of oscillation nearest to that end, from which points 
of suspension Ihe rate of vibraLion 19 moat rapid Hence, when 
suspended from these points, a change in the position of ihe 
point of support produces a minimum difference In the rate of 
vibration Or, in practical term*, there is a great advantage in 
having a small amount of overhead weight above ihe support, 
as then, if the support approach the bob (owing to changes id 
elasticity of the spring, or wear of knife edges), and ao increase 
the number of vibrations, it recedes from the top weight, and 
so diminishes the vibrations to a corresponding amount, and 
vice versa 

This neutral point of support seems to have been overlooked 
in ihe mam pendulum researches, as il was what had to be 
avoided rather than sought in the determination of the length, 
which was then the main interest Probably some one has 
already noticed such an elementary property , but it is of so 
much value in minimizing sources of error that it is worth some 
attention 

Bromley, Kent Wm Flinders Pfthik. 


"Induction and Deduction. 

Can we determine the precise relation between Induction and 
Deduction? Both are said to be a species of Infeience De- 
auction is, no doubt, Mediate Inference Is Induction Mediate 
or Immediate Inference ? If Immediate it must be of the form 

Phis X ih \ (or these X's are V '») (l) 

Ml X '9 are Y's (2) 

Hut such "inference" as this is not illaiive , (1) can 
furnish only a suggestion, not by any means a justification, 
of (2) 

Still it 19 true that if, e i> I have proved that the angles nt ihe 
base of an isosceles triangle are equal Lo each other, I hence¬ 
forth Ivtlieve and assert unhesitatingly, that all isosceles triangle* 
have the angles at the bage equal How do I justify such a 
conclusion of an universal from a particular ? In this way, I 
think —Every nameable or cogitable object ih an identity in 
diversity—that la, it is itself, u is something, and it has a plurality 
of characteristics l his principle is involved in the assertion of 
any statement of the form A is B, and it seems moreover to be, in 
itself, evident on reflection Further (as Bacon surmised), every 
properly (or group of properties) ha« a “ form," sonic invariable 
and inevitable coexistent In other words, there is uniformity 
of coexistence as well as of causation in miurc In the case of 
any one isosceles triangle, I have seen the connection of interde¬ 
pendence that there u between the characteristics of “having 
equal sides,” and '‘having the angles at the base equalI have 
perceived it to be self evident that the one properly involves the 
other Hence, my whole argument might run thus — 

Every characteristic is invariably accompanied by some other 
characteristic , 

Equality of sides in a triangle is a characteristic , 

Equality of sides in a triangle u invariably accompanied 
by some other characteristic 

Again — 

Equality of angles at the base is a characteristic which is (self- 
evidently) inseparable from equality of sides in one [this 
particular] case ; 

What is inseparable from equality of sides in one cue 11 in¬ 
separable in all cases ; 

Equality of angles at the base is inseparable from equality 
of side-* in all cases— 

That is, all isosceles triangles have the angles at the base 
equal 

What *e rely on here is Interdependence of characteristics 
and Uniformity of that interdependence; s e we rely on a 
principle of coexistence or eoinheience, parallel to Mill's 11 Law 
of Causation ” , and this is a principle which we find io be a 
necessary condition of what we accept as strictly self-evident 
propositions. The assertion with which we conclude in the 
above generalization, Is on assertion of uniformity of inter¬ 
dependence between certain specified characteristics. 

Again, If I administer a certain amount of arsenic to a healthy 
animal, and it dies, and I hence concfnde that arsenic is a cause 
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of death, I argue Lhus —Since every event ( = change of attri¬ 
butes in subjecis) has a cause, the death in question had a cause , 
the only precedent event that was relevant, was the administra¬ 
tion of arsenic, therefore the arsenic was in this case the cause of 
death (this lost result 11 obtained by the Method of Difference — 
by it we prove cause —1 e interdependence of successive events) 
But (by tne principle of uniformity) if arsenic is on one occasion 
cause of death. It 11 always cause of death , therefore arsenic is 
always a cauie of death 

It will be observed that in this second induction, though not 
in the first, we make use of bne of Mill’s ** Inductive Methods " 
The function of these Methods is to prove interdependence be¬ 
tween phenomena—whether it be an interdependence of con 
comitance or of causation In the case of the Method of Differ¬ 
ence we proceed on the assumption that if the introduction of A 
Is followed by the appearance of C, or the removal of A by the 
diaappearance of C, ihen A and C are causally interdependent 
In trie Method of Agreement we proceed on the assumption that 
if A is never found without C, A has a connection of inter¬ 
dependence with C 

We do not use, and do not need, these Methods in mathe¬ 
matical generalizations, because there we see the interdependence 
upon which generalization to unknown cases is based , it is tins 
actual apprehension of interdependence that bothimnkes the 
methods unnecessary and gives mathematical generalizations 
the peculiar certainty which is generally attributed to them 
In the case above cited, for instance, we see that equality of 
angles at the base is self-evidently and necessarily bound up 
with equality of sides in a triangle, We do not see that there is 
aielf-evident interdependence between the obvious properties 
of arsenic and poisonousness 

A further interesting point h that our power of predicting 
that one event. A, will be followed h> another event, C, seems 
to depend wholly upon coewstence of attributes in the subjects 
concerned If we have seen one animal dosed with arsenic and 
subsequently die, and hence conclude that another animal called 
by the same name, nnd dosed with an equal amount of arsenic, 
will die, is not our inference based upon the assumption of a 
certain constant coinherence of attributes, both in tne animal 
and in the poison—a coinherence of such a kind that when the 
two subject*, are so collocated ns to act upon each oilier, a result 
similar 10 that produced in the first case will lie produced in the 
second also ? If the properties of ihts arsenic are diflcrent from 
the other, or if the second animal, though looking like the first, 
has a different internal constitution, there U no reason why 
death should result, Hence, laws of succession in events seem 
to depend upon laws of coexistence of attributes in aubjecLs 

Even those generally unquestioned axioms of logic, the Law 
of Contradiction and the Law of Excluded Middle, might be 
appealed to (if it were necessary) in support of the Principle of 
Interdependence—for the Law of Excluded Middle intimates a 
thoroughgoing connection (positive or negative) between all 
nameable things , and the Law of Contradiction asserts a certain 
definite amount of necessary interdependence of properties in 
every imaginable case—interdependence, namely, between the 
presence of any characteristic and the absence of its negative 

Looking at the whole process of inductive reasoning, it appears 
lo be in the application of the M Methods’ that the principles 
used approach nearest to the character of mere assumptions , 
and this is so only because of the difficulty of applying the 
Methods precisely—of being sure, e % in the case of the arsenic, 
that the administration of arsenic was the only new antecedent 
relevant to death 

It may just be noticed Lhat in nn argument by analogy we rely 
upon on interdependence which 19 inferred from (he complexiiy 
or amount of interdependence already known or supposed 

If the above account of inductive reaKoning is accepted, it 
appears that the connection between Induction and Deduction n 
very close—in fact, that the one distinctive feature of logical 
induction 11 the element of hypothesis or discovery—the suppo¬ 
sition of a given connection—from which every Induction must 
set out, 

Cambridge E E Constance Jones 


The Scale foe Measurement of Q11 Preeauree. 

I venture to ask you to print the following suggestion It Is 
one likely enough to have been made before, but 1 do not re¬ 
member having met with it 
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We generally measure gaseous pressures in millimetres of 
mercury, and 760 mm, is adopted as the standard pressure. It 
would certainly be more convenient if we expressed the measure 
ment in degrees, the degree being of such magnitude Lhat the 
standard pressure were 273° All calculations involving change 
of P, T, and V lo or from the standard conditions would be 
simplified in an obvious way The equation PV=RT would 
become V = R at standard pressure and temperature. R being 
the same constant for all gases under all conditions, if V stand 
for the molecular volume, it would be convenient to remember 
it as identical with the well-known number expressing the stnn 
dard volume of a gramme-molecule l a P would correspond to 
about 2 78 mm or £ inch of mercury. 

Ormk Masson. 

The University of Melbourne, June 21 


Luminous CloudB 

BRIGHT luminous clouds were seen here on the night of Sundaj 
the 24th inst , in the north and north north-east, from 9 35 to 
10 35 p m As usual they distinctly resembled etrn , having some 
definite upward curls The actual cirri, which had after sunset 
been moving rapidly from east-soulh-eaat, now appeared dusky 
against the twilight glow The filature of the upper or luminous 
cirri was, as appears to be usual, west and cast, while that of tile 
ordinary cirri was east south-east and west north-west 

These luminous clouds, although no doubt simply reflecting 
solar light, generally appear to the casual observer as mean 
descent or self luminous 

They were seen from the summit of Ben Nevis all through the 
night of ihc 24th-25th, according to the TcpoTt in the Times 

Lutterworth W Ci kmfnt Lev 

Whirlwinds in the South Indian Ocean 

The following account of whirlwinds met with in the South 
Indian Ocean at the end of Jast May, which has been supplied 
to the Meteorological Office by Messrs Sandbach, Tinne A Co , 
of Liverpool, may be of interest to your readers 

Robert H Scott, 

July 22 Secretary, Meteorological Office 

Extract pom a Letter received from Cap t S P Hearn , 
Skip 11 Genista " 

11 At noon on May 26, lat 42° o' S , long 99" o' E , wind 
fresh from N W —weather very squally with rain, barometer 
steady at 29 82 in , thermometer 49" since midnight A very 
heavy black squill with rain began lo rise in ihe w Barometer 
suddenly fell o I in As the squall neared the ship it arched 
up in the centre, showing a very bright blue sky at the back of 
it , the ends of the squall on either side were quite black and 
thick with rain On its nearer approach to the ship I saw two 
immense whirlwinds, lust a little on either side of the centre of 
the arch and coming direct for the ship, the sea under and near 
the whirls being earned around and up in great volume* I 
thought at first they were two waterspouts forming, but I saw 
no descending column or clouds from above, as is seen when 
a waterspout is forming , when these whirls came to within two 
miles of ihe ship, the squall seemed to part in the centre oF the 
arch—one half passing to the N E , the other half to the 
S E, , one whirl following In rear of each part of the squall, 
and not where the clouds were heaviest During the tune of 
the separation of the arch we had the wind very unsteady from 
N.W to 3 W There was only a fresh breeze with thick 
nun in that part of the squall that neared the ship , yet the 
squall was travelling along at a great rate, the whirls keeping 
in the rear till out of sight, I shortened sail to topsail* as soon 
as I saw the squall rising After it passed, the weather looked 
very fine, bright, and clear, but the sky was a windy one, being 
a very bright blue By 3 p m the wind shifted to W., ana 
barometer had fallen lo 29 07 In , thermometer 48° At 4 p m 
saw another whirl passing along to windward in ihe rear of a 
squall, the clouds above H being twined and twisted every way, 
During the wh&le night we bad very heavy squalls, sometimes 
following one another very quick, with little wind between— 
direction W S W At daylight the weather was much finer 
After that, to lat 40° 2a' S , long, 125 s E , I had very peculiar 
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weather Wind from N W to S and back Main, from a light 
breeze to a moderate gale, barometer never riiing higher than 
29 90 In,, or falling below 29 66 in 


The Cause of ihe Orest Fire at St. John's 


A YEW day* ago you inserted a letter calling attention to the 
large number of fatal accidents occurring every year caused by the 
upsetting of paraffin lamp*, the great majority of which could 
easily be prevented If the use of automatic extinguishers were 
made Compulsory 

Now we are startled by the report of the huge conflagration 
at St John's, which, in addition to having caused terrible and 
widespread suffering, has resulted in the loss of a large amount 
of property, valued at many millions of dollars 

Amongst the principal sufferers by this great fire are some of 
the leading English insurance companies, and various estimates 
have been published of the amounts which they will lose by this 
great fire The Policy Holder , an insurance journal, in its last 
issue, mentions the following figures — 


Phcenix 

Royal 

Liverpool, London,and Globe 

London and Lancashire 

Commercial Union 

North British and Mercantile 

Non hern 

Manchester 

Lancashire 

Norwich Union 


£ £ 
120,000 to 140,000 
So,000 to 100,000 
50,000 to 70,000 
50,000 to 60,000 
40,000 lo 50,000 
50,000 LO 60,000 
40,000 to 50,000 
8,000 to 11,000 
5,000 to 7,000 
7,000 to io.ooo 


Also the "General," said to be ^30,000, and the “Lion" 
fora comparatively large sum, making in the aggregate a loss for 
English insurance companies alone of over ^500,000 sterling 

The same journal explains how this great fire was brought 
about — 

“It is worthy of note that, like the Chicago fire, this con¬ 
flagration was caused by the upsetting of an oil lamp in a stable 
Fire business was already this yeargoiog badly enough, and there 
now seem* little reason to doubt that to the companies as a 
whole 1892 wdl prove a disastrous year and a dead loss ” 

The Mayor of Manchester (Alderman Bosdin Leech), in pre 
aiding yesterday at a meeting of citizens called for the purpose 
of raising a fund in aid of the sufferer* by this great catastrophe, 
stated— 

“Since the fire of forty or fifty years ago many substantial 
public and private building* had been erected, all of which have 
been destroyed, On one side, at any rate, a thriving town had 
been reduced lo aheap of ashes, and about 10,000 people had 
been rendered homeless, and damage hod been done to the extent 
of about 2,500,000 dollars With such an event coming sud¬ 
denly upon them, they could imagine how the people were 
prostrated The heart of the people was completely crushed 
A great many of the sufferers were of the poorest class, and they 
were almost powerlets to help themselves They were without 
food, except such as had been supplied to them through the kind 
ness of their neighbours , they were without clothes, for all their 
'Clothes had been destroyed , and, unfortunately, the working 
people of the community had been almost entirely bereft of the 
tools and implements with which they were in the habit of earn¬ 
ing their daily bread 11 

It is indeed very sad to think that this terrible calamiLy might 
have been avoided had the oil lamp which was the cause of all 
thii mischief been fitted with a simple application of science in 
the ihape of a uraple automatic extinguisher 

July 20, Humanity. 


THE 


WASHINGTON COLLECTION OF 
FOSSIL VERTEBRATES 


\^*E are pleased to learn from a transatlantic contem- 
v v porary that the enormous collections of vertebrate 
remain!) obtained under the superintendence of Prof 
O. C. Marsh from the Tertian*- and Secondary strata 
of the north-western United States, are about to be 
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transferred to the National Museum at Washington, 
where they will eventually be properly arranged, ana 
exhibited to the public For the last nine years, as we 
are informed, the United States Government has voted 
funds for the collection and preservation of these 
wonderful remains, descriptions of which have been from 
time to time presented to the scientific world with a 
wealth of illustration which cannot but render European 
palaeontologists somewhat envxius 

Hitherto the whole of this collection (together with 
Prof Marsh's private collection) has been stored in the 
palaeontological department of the unfinished Peabody 
Museum, at Yale College, New Haven, Conn , where 
want of space has totally prohibited its proper exhibition 
Indeed, those who have had the opportunity of inspecting 
this unrivalled series inform us that the specimens are so 
crowded together—the smaller ones in tier upon tier of 
trays, and the larger ones on the floors and in every 
available corner—that it has hitherto been quite im¬ 
possible to form any adequate judgment as to the extent 
and importance of the collection It is, however, satis¬ 
factory to learn that the whole series has been carefully 
labelled and* registered, so that the locality and date of 
acquisition of every individual bone are fully recorded 

To prepare such an enormous collection for transit by 
rail is a work demanding both extreme care and a con¬ 
siderable amount of time , while the Museum space re¬ 
quired for the exhibition of entire skeletons of the bulk of 
those of the Jurassic and Cretaceous Dinosaurs must be 
proportionately extensive We are informed, indeed, that 
if the whole collection were transferred to Washington at 
the present time it would occupy fully one-half of the 
buildings of the National Museum Accordingly, only a 
portion of it is to be immediately transported , while the 
remainder is to wait until Congress has provided suitable 
quarters for its reception It is to be hoped that the 
moiety now to be transferred will include a representa¬ 
tive selection from the entire senes, so that palaeonto¬ 
logists will have an opportunity of seeing more or less 
nearly entire skeletons, not only of the Dinosaurs and 
other huge SadVians of the Mesozoic, but likewise those 
of the equally wonderful Tertiary mammals We may 
also venture to express the hope that the United States 
Government will before long see its way to enriching 
European Museums with some of thrir duplicate speci¬ 
mens, of which there must be a large number for 
disposal 

With a wise liberality, the Government of the United 
States appears to have made a regular business of the 
collection of these fossils, under the able direction of 
Prof Marsh , this business being conducted much after 
the manner of any other mining enterprise One of the 
favourite huntmg-groundi is the region lying between 
the “Rockies" and the Wasatch Mountains, and the 
accounts of the richness of some of these deposits in 
vertebrate remains 15 absolutely marvellous Thus Prof 
Marsh is reported to know of one small valley where 
bones of Mosasaurians are in such profusion that in pass¬ 
ing through it he observed at one time no less than six 
entire skeletons of these monstrous reptiles, each ave¬ 
raging some 80 feet in length At 1 such a rate of dis¬ 
covery it is no wonder that Museum accommodation cannot 
be procured fast enough The care taken to prevent 
other fossil-hunters from discovering the piore productive 
localities affords rather amusing readipg , but, under the 
circumstances, it is, perhaps, natural 

Whenever a likely-looking bone or skeleton is seen 
projecting from a rocky cliff, skilled workmen are at once 
set to work on Its extraction , a single specimen some¬ 
times leading to the discovery or a regular golgotha 
of remains. The wonderfully perfect condition of some 
of Lhese fossils, and the rapidity with which the carcasses 
of their former owners must have,been entombed in sand 
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or mud, are brought prominently under notice by a recent 
reported discovery in Wyoming This is said to be nothing 
less than the disentombment or an entire skeleton of that 
stupendous Dinosaur known as the Brontosaur, in which 
not only is every bone in place, but an actual mould of 
the surface of tne eye, formed in the sand upon which 
the creature lay, has been preserved in the solid rock. 

Prof Marsh’s restoration of the Brontosaur—a creature 
60 feet in length, walkmg*on all fours, with an enormously 
long neck ana tail, a disproportionately small head, and 
the bony substance of Its backbone reduced to a mere 
shell and a honeycombed interior—has been long before 
the world Less known, however, is his later reconstruc¬ 
tion of the skeleton of one of the gigantic homed 
Dinosaurs from the Laranne Cretaceous, which he calls 
TriceratoPs the skull and pelvis of which were referred to 
in an earlier number of Nature In this restoration the 
Professor has certainly succeeded in producing a most 
marvellous animal, although, so far as we see, the figure 
appears to be true to nature It will be remembered 
that one of the most remarkable features in t the skull 
of Triceratop j (which in some specimens was upwards of 
\z feet in length) is the production of the hinder regi on 
into a huge fan like shield, the use and purpose of winch 
it was at first a little difficult to understand This is, 
however, explained by the restored skeleton, where we 
see this shield overlapping and protecting the first six 
vertebrae of the neck , to which additional strength was 
imparted by the bony union of several of them In the 
shortness of its neck and the enormous size of its skull, 
Triceratops presents a striking contrast to Brontosaurus 
Like the latter, however, it habitually walked on all 
fours , while in correlation with its massne skull its fore- 
limbs were relatively stouter than in any other Dinosaur 
In this respect it differs widely from its near ally, 
Stegosaurus , which, at least occasionally, walked in a 
bird-like manner, and since Tnccratops is evidently a 
more specialized creature than Stegosaurus, the sugges¬ 
tion arises that the former has undergone a retrograde 
development from a bipedal to a quadrupedal mode of 
progression, No attempt has yet been nfade to represent 
the position on the skeleton of the dermal bony armour 
with which many parts of the body of Tnccratops were 
protected during life , the precise position of the various 
spines, knobs, and plates, which have been found in 
association with the bones, being largely a matter of 
conjecture The size in life of the restored example 
would be approximately some 25 feet in length b> 10 
in height, but these dimensions must have been exceeded 
by other specimens 

By the completion (so far as anything connected with 
fossils can be said to be complete) of our knowledge 
of the skeleton of Tnccratops , we are acquainted with 
the bony framework of all the chief types of Dinosaunan 
reptiles at present known These may be classed as the 
Sauropodous type, as represented by Brontosaurus 3 the 
Theropodous type, as represented by Mcgalosaurus and 
its allies , and the Omithopodous modification, repre¬ 
sented on the one hand by fguattodon, and on the other 
by Stegosaurus, Triceratop?, &.c 

In the contemporary publication to which we have 
referred some interesting suggestions as to the probable 
habits of these Dinosaur* are put forth, although how far 
the> will meet with acceptation remains to be seen Thus 
it is suggested that the honeycombed vertebrae of the 
Brontosaurs and their allies were filled with warm air 
from the lungs (which assumes that these reptiles were 
warm-blooded), by which means their bodies were partly 
floated when they wandered out of their depth in the sea 
shallows, from whence they stretched their long necks to 
crop the seaweed near the shore Again, the long hind 
*legs of the Hadrosaur (an ally of our iguanodon) are 
considered to have enabled their owner to wade far out 
to sea in search of seaweeds growing on the ocean- 
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floor, while the armoured kinds, like Stegosaurus and 
Triceratop!, are considered to have been essentially 
terrestrial 

As we have indicated, the greht bulk of the collection is 
composed of Secondary reptiles and Tertiary mammals , 
and from their large size it is these which form its most 
striking feature We most not omit to state, however, 
that it also contains the Toothed Birds from the 
Cretaceous of Kansas (of which our English collections 
do not at present possess a single bone), as well as 
hosts of teeth of Mesozoic mammals, although we have 
no definite information as to what proportion of these 
are the property of the State, and what belong to Prof 
Marsh Then, again, scattered among the trays and 
drawers more especially devoted to the remains of 
mammals and reptiles is an extensive collection of fish- 
remains from Cretaceous and Tertiary strata, and 
especially from the Green River Eocene shales of 
Wyoming, most of which we believe to be at present 
totally undescnbecL 

Space prevents us from saying more as to the extent 
of this marvellous collection—a collection which, with 
others from the same regions, has done more in ten 
years to revolutionize our classifications, and to give us a 
definite knowledge of many groups of animals previously 
known by battered fragments, than would have resulted 
from half a century's work upon European materials 
We may, however, conclude by offering our hearty con¬ 
gratulations to the Governments of the United States and 
to Prof Marsh, who have succeeded, by the liberality 
of the one and tne untiring energy of the other, in amass¬ 
ing this magnificent collection, which is now, for the first 
time, in a fair way to be exhibited in a manner befitting 
its value and importance Prof Marsh’s magnificently 
illustrated monographs on the Toothed Birds and the 
Dinocerata are splendid examples of how a collection 
like this ought to be made known to the scientific world 
at large , and we trust ere long to be able to welcome his 
long-promised volumes on the Dinosaurs and the Bronto- 
theres, which will render its riches yet better known 

R Lydekker 


D YNAMO-ELECTRIC MA CHINER Y 1 

HIS is the first part of a treatise dealing with 
dynamo-electric machinery and its applications, 
and comprises the theory and practical construction of 
dynamos and motors, ana an account of instruments and 
methods of electrical measurement Such subjects as 
the fusion and welding of metals by electricity and the 
transmission of power are reserved for a second part, to 
be issued in the autumn of the present year 

The author begins with a chapter entitled 11 Generali¬ 
ties regarding Dynamos/’ in which he discusses the 
early rudimentary magneLo-machines of Pixu and Clarke, 
and the multipolar machines of the same class invented 
by Stdhrer and Niaudet, (jives a general explanation of 
the self-excitation and action of senes of shunt and com¬ 
pound dynamos, and desenbes the various typical forms 
of armature used m constant and alternating-current 
machines In this part there is room for little novelty Of 
treatment, the author could only endeavour to be im¬ 
partially historical and dearly descriptive, and give as 
complete and useful an account of the more important 
examples of dynamo machinery as his space would admit 
of In this Signor Femni seems to have succeeded very 
well. He does not weary his readers with descriptions of 
mere antiquities, but supplies only such a bnef account 
of earlier forfns as is sufficient to enable the reader to 
trace the evolution of the modern constant-current 
dynamo, with Its beautiful balance and inter-relation of 

1 “Recentl Progreui itelle Application! dell* Elettridiil dl Riuldo 
Ferrlni " Pirte Prims. Delia Dumuho (MLUno , Ulrica tlcHpJI, iB9* ) 
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parts, from the rudimentary, uneconomical, and violently 
periodic machine of twenty years ago, or to compare 
the powerful alternator of the present day wiLh the 
ineffective and wasteful toy instrument, which used to 
figure in cabmets of apparatus and the older books on 
electricity 

Chapter u deals with magnetic induction, and chapter 
111. with the induction of currents by the motion of con¬ 
ductors in a magnetic field These extend over almost 
100 pages, or about one-fourth of the whole volume, a 
space none too large for the subject, but perhaps a little 
out of proportion to that devoted to dynamo machinery, 
which is still further restricted by the allocation of fifty | 
pages in chapter iv to methods of measurement 
Signor Fernm’s treatment of the theoretical part of his 
subject seems on the whole marked by completeness and 
accuracy He has evidently given careful attention to 
the late developments of magnetic research, and in his 
chapter on measurements has included most of the im¬ 
provements recently made, such, for example, as the 
methods of measuring power, ie, in the circuits of 
alternators and transformers which have been invented 
by Ayrton and others No mention ih made, however, 
ofBlakesley's ingenious “split dynamometer” method for 
transformers, and determining the difference of pha^e of 
two alternating currents Nor is the method (p 171) of 
finding the true mean activity in an alternating current 
from the apparent activity attributed to it 9 inventor, 
Prof AyTton 

We nonce here a few points which have occurred to us in 
looking over this part o/the book as perhaps calling for re¬ 
mark First of all with respect to the definition of a uniform 
magnetic field given at p 58, it may be noticed that if 
the numerical value of the intensity of the magnetic force 
be the same at all points of a finite space, its direction 
must be the same at all points of the same space, and 
that the intensity cannot vary in magnitude from point to 
point without varying also in direction, and vue versa 
This does not seeni to be generally understood, at 
any late it is common to define a uniform field 
as one for which the magnitude and the directum of 
the magnetic force are the same at every point That 
the former implies the latter, and the latter the former, 
may be seen by considering a closed surface formed by a 
portion of a tube of force, in the field, intercepted between 
two equipotential surfaces The cross-sections at the two 
ends must have the same area, since the magnetic force 
at each end is the same Further, the lines must be 
straight, for if they be supposed curved, the portion of the 
tube may be taken bo that it is concave on one side and 
convex on the other The line integral of magnetic force 
round a closed circuit, taken along the convex and con¬ 
cave sides and across the ends, vanishes But nothing 15 
contributed to it by the ends of the tube Hence the 
magnetic force along the convex side must be on the 
whole less than that alongthe shorter concave side, which 
contradicts the supposed uniformity of magnitude of the 
field-intenuty. 

At p 66 difference of potential, Vj-V 0 , between two 
points is defined as the work which must be done against 
magnetic forces in carrying a untt magnetic pole from the 
point oflower to that of higher potential , and at p 74, 
where the field of a solenoid is considered, - dV Wjt ap¬ 
pears as the force on a pole of strength m 
At p 61 mention migntbave been made of the influence 
of mechanical stress and disturbance on the magnet¬ 
ization of iron observed by Lord Kelvin and others, and 
of the fact that very much higher permeabilities than the 
aooo quoted from Rowland's experiments have been 
obtained by Ewing for soft iron subjected to molecular 
vibration produced by tapping 
The subject of hysteresis is dealt with at p. 91, and again 
at p 235 in the chapter on the construction of a con¬ 
tinuous-current dynamo In the latter places proof is 
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furnished of the well-known formula given by Warburg 
in 188 lor 1882, and a little later by Ewing, for the energy 
dissipated in a closed cycle of magnetization In the 
course of that proof, to which in itself we take no exception, 
one or two statements are made which, if we have under¬ 
stood the author aright, are erroneous It is stated that 
when the integral induction * through each turn of a 
magnetizing helix of n windings, each carrying a current 
c , is increased by an amount V 4 >, a quantity of energy 
= - rttdS (= - 7;ILfB/47r), where v is the volume of the 
medium magnetized, H the field intensity and B the in¬ 
duction, both supposed uniform) is given out by the spiral 
and converted into heat Now (the sign being left 
out of account) this is certainly the energy sent into 
the field from the battery or generator, but it is 
not the case that it is all converted into heat 
The amount of energy spent in unit volume of 
the magnetized medium is H^B/4 tt, but of this (H<fB 
+ BdJL)l%ir goes to increase the electrokinetic energy, 
the amount of which per unit volume of the medium is 
BH/8fr «The total amount of energy spent per unit 
volume in tly cycle of magnetization, otherwise than in 
increasing the electrokinetic energy, is therefore 

' J" | H^B - [(H'B - B^H) |. 

the integrals being taken round the cycle (It is to be 
noticed that this balance of energy may be negative, and 
in that case energy is taken from the field to make up the 
increase of electrokinetic energy ') 

But for a closed cycle 

j (H<'B + B'/H) = 

and hence the energy spent is 

1 I H'B 

This must have been dissipated, since the medium at 
the end of the tycle has returned to the same state as at 
first 

No affirmation can be made as Lo what becomes of the 
balance of energ), except with reference to a closed 
cvcle 

Again, at p 237 it is stated that if H lr -Hi, be limits 
of H corresponding to limits Bj, - B, of B, 

Hi ,-Bi 

H<fB = I BdH 

J -H t 

This is certainly not correct, as may be easily seen by 
representing the integrals graphically, or by considering 
that taken round a closed cycle 

j BrfH = - j HrfB, 

since 

I (H«B x BSH) = j 4BH) = o 

for the cycle 

This error, a mere oversight no doubt, has appeared 
more than once in connection with this subject, and an 
erroneous demonstration founded on it and a mistaken 
identification of the energy dissipated with the electro¬ 
kinetic energy, has been used by more than one writer 

The chapters on theContinuous Current Dynamo, 1 ’ 
the 11 Dynamo in Action/' and “ Alternating Dynamos, ,T 
are excellent in many resg^fits The Bbbject is well and 
fairly comprehensively treated, and the very useful notion 
of the magnetic circuit has been employed throughout 
with good effect. Some well-known machines do not 
seem to be described, for example, the Victoria amoj^ 

1 S*e ■ pap*rby ihe writer In ihe Phil Wjf", December rB^j 
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continuous-current machines, and the latest form of 
Morde/s alternator 

The inclusion of a larger number of thoroughly prac¬ 
tical examples of dynamo specification and construction 
would also be an improvement 

On the whole, SignoT Femni’s book seems the out¬ 
come of an earnest endeavour to give an accurate and 
full account in moderate,compass of an important and 
difficult subject It will be more easy to judge of the full 
measure of the author's success when the work is com¬ 
pleted In any case the book seems likely to be a credit 
to Italian technical literature A Gray 


MR A NORMAN TATE 
Y the death of Mr A Norman Tate, F I C , Liverpool 
has lost one of her most prominent citizens and men 
of science. It is not only as an able analytical chemist 
that Mr Tate will be missed by a large section of the 
public to whom his genial presence was familiar, but as a 
scientific teacher and pioneer of the technical education 
movement in Lancashire, his place is one that will not 
easily be filled For some time past Mr Tate has had 
indifferent health, and has had to give up much of his 
active work in connection with the Society of Chemical 
Industry, of whose Publication Committee he was a 
member, and the numerous local and other learned 
societies to which he gave great aid Latterly, symptoms 
of an ulcerous tumour in the stomach presented them¬ 
selves, from which he died on the 22nd instant 

Mr Norman Tate was a native of Wells, Somerset, 
and came to Liverpool about thirty-five years ago, when 
he entered the laboratory of the late Dr Sheridan Mus- 
pratt He published several papers bearing on his early 
researches in the journals of the Chemical Society of 
London and the Royal Dublin Society After acting for 
some years as chemist to the firm of John Hutchinson 
and Co , of Widnes, he commenced practice as an analyst 
in Liverpool, and became consulting chemist to several 
important local bodies aad chemical manufactories At 
that time the importation of petroleum from America 
was beginning, and on this subject Mr Tate became an 
authority , one of his works, “ Petroleum and its Pro¬ 
ducts, M being translated and re-published in France and 
Germany Fora time Mr Tate superintended the work¬ 
ing of oil refineries in the Isle of Man and in Flintshire, 
where he erected a manufactory for the production of 
coal and shale oils In 1870, Mr Tate, in conjunction 
with Mr James Samuelaon, undertook the initiation of 
the Liverpool Science and Art Classes, which grew to 
be a (jreat educational power in the city As honorary 
principal, Mr Tate had charge of these classes, besides 
giving lectures himself and teaching several of the classes 
in rhemistry, botany, and general biology He also 
instituted the Liverpool Science Students' Association, 
and the Liverpool District Science and Art Teachers' 
Association, of both of which bodies he was the first 
president, a post he also filled in the local Geological 
Association, Microscopical Society, Liverpool Section of 
the Society of Chemical Industry, and other institutions, 
contributing largely to their Transactions " The 11 Pro¬ 
ceedings" of the Liverpool Geological Society also con¬ 
tain many of his papers and memoirs He discovered 
the presence of iserine in the decomposed greenstones of 
the Boulder Clay in the Valley of the Mersey, and showed 
that the black colour of certain sandstones in the tnas in 
the neighbourhood of Liverpool is due to the grains being 
coated with peroxide of manganese 

Mr Tate was an ardent supporter of every educational 
movement, especially m connection with science teaching, 
.and his death, at the early age of fifty-six, will be much 
deplored by a circle of friends extending far beyond the 
limits of the city which he had made the chief scene of 
fas labours O W J. 
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THE BRITISH ASSOCIATION 

T^VERYTHING is now practically ready for the meet- 
ing of the British Association, which begins next 
week, and promises to be in every way most successful 
Many distinguished foreign men of science—among them 
Helmholtz, Cremona, and Sachs—are expected to be 
present The arrangements made by the local com¬ 
mittee we described last week 

In compliment to the President there will be a specially 
strong muster of geologists We hear that a number of 
professors and others connected with the Geological 
Survey of France are coming Baron von Richthofen 
and Prof Credner will represent the geologists of Ger¬ 
many , Prof Renard those of Belgium There will 
be many other representatives from different countries 
in Europe and from America The geological excursions 
will likewise form a prominent feature in the proceedings, 
and one of these is to be conducted by the President of 
the Association m person The Prince of Monaco, well 
known for bis scientific researches, intends to bring his 
deep sea dredging vessel to Granlon, and to read a paper 
on the results of his marine surveys , while two members 
of his scientific staff will communicate papers on some of 
the natural history objects obtained by them Already a 
large amount of hospitality has been orgimzed, and the 
meeting bids fair to be as successful in a sotrial as in a 
scientific u ay. 

We have already announced that at the meeting of 
Section A on Monday, August 8, a discussion on the 
subject of a national physical laboratory will be opened by 
Prof Oliver J Lodge, FRS 

A meeting of the Electrical Standards Committee will be 
held on Thursday, August 4. It is expected that Dr von 
Helmholtz, Dr Lmdeek of the Berlin Reich9anstalt, and 
others interested in electrical measurements, will be pre¬ 
sent A discussion will take place with a view to securing 
an absolute uniformity in the standards adopted in Eng¬ 
land and elsewhere The following points will be con¬ 
sidered —(1) The value of the B A unit in ohms , 

(2) the specific resistance of mercury in ohms , 

(3) standardizing by the electrolysis of silver , (4) the 
electromotive force of a Clark cell , (5) Report of the 
Committee for 1892 It is proposed to take the report of 
the Committee in Section A on Tuesday, August 9 
The draft prepared by the secretary is formal , but it is 
hoped that the discussion in the Committee may lead to 
some resolutions, which will be included in the report 

The proceedings of Section D promise to be excep¬ 
tionally interesting The President’s address will relate 
to some qualities of sensation, with special reference to 
colour sense On Friday there will be a joint discussion 
with B on chemical aspects of the action of Bacteria, 
which will probably be opened by Prof, Marshall Ward 
On Monday there will be a discussion on some matters 
connected with sea-fishes and fisheries, in which the fol¬ 
lowing will read short papers or take part — Sir J Gibson 
Maitland, Prof M‘lntosh, Prof Ewart, Dr Fulton Prof 
Herdman, Mr E Holt, Mr R Smith, Mr G Brook, &.c 


NOTES 

The summer meeting of the Institution of Mechanical 
Engineers, to which we referred lut week, began at Portsmouth 
on Tuesday, under the presidency of Dr William Anderson, 
P R S The president, council, and mem ben were received by 
the Mayor, who cordially welcomed them to Portsmouth 

The British Medical Assoc lot ion's sixtieth annual meeting was 
opened at Nottingham on Tuesday, the chair being occupied by 
Dr W Withers Moore In bis presidential addreu Dr, Moore 
dealt with Lhe progress which has been made in surgery and 
medicine since 1857, when the Association held its last meeting 
at Nottingham 
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A general meeting of the Sanitary Inspectors’ Association 
was held at Carpenters' Hall, London Wall, on Saturday even¬ 
ing last, the president. Dr B W Richardson, presiding The 
council presented a report upon the question of examination for 
sanitary inspectors, recommending that they should be em 
powered to confer with the court of the Carpenters' Company in 
order to arrange for lectures and examinations The report was 
adopted. A report upon the association's recent visit to Pans 
was also presented, setting forth the principal features and inci¬ 
dents of Lhejoarney The adoption of this report was moved by 
Mr Alexander, and seconded by Mr Tidman The chairman, 
in supporting the motion, said the association had learned many 
important lessons upon the question of sanitation by their visit 
to the French capital After comparing the French and English 
systems of sanitation, he expressed the opinion that in the 
matter of disinfection the English might learn much from their 
French neighbours He believed thSt in London there might 
with advantage be established one or more grand centres Tor 
disinfection such a a existed in Pans He deprecated the system 
in use at the Pans Morgue of freezing dead bodies for the pur¬ 
pose of identification as being, in his belief, utterly useless for 
that purpose On the question of the inspeclion of animal food, 
he thoughL that England could not do better than follow the 
system adopted in France of testing every doubtful animal be¬ 
fore it went to the shambles A discussion followed, and on 
the motion of the chairman an ambulance committee was formed 
to report on the ambulance system in London The report was 
adopted 

An official telegram received at Lhe Hague from Batavia 
confirms to some extent Lhe statement made at Sydney as to a 
terrible volcanic eruption in the island of Great Sangir The 
volcano which caused the disaster 13 named (mnona Awu lhe 
telegram adds that the whole of the north-western portion of 
the island was entirely destroyed, 2,000 persuns being killed 
The victims included no Europeans The resL of the island 
has also suffered seriously by the eruption, but it is hoped that 
the damage may be repaired in the course of six month* The 
crops have been destroyed 

Foil some days the eruption of Mount Etna seemed to be 
gradually decreasing, but on Tuesday it was again very 
violent, and there were loud subterranean noises. On Monday 
evening there was a shock of earthquake at Mineo, thirty- 
seven miles to the south of the volcano A correspondent 
of the Times, writing from Catania on July 18, says that the 
exact seat of the eruption cannot be discovered from that city on 
account of the dense masses of smoke with which that side of 
the mountain is enveloped, but from Augusta, a town situated 
about 15 miles sway, lhe summit and western outline are to be 
seen standing out In bold prominence against the deep, gentian- 
blue of the Mediterranean sky, and, with its endless volumes of 
steam and smoke rolling away to the eastward, Etna presents an 
indescribably imposing, not to say majestic, appearance From 
this little town the scene is sublime 

The cauRe of the terrible disaster at St Gervais is now being 
investigated by several men of science There can be no doubt 
that It originated m the small glacier called the T^teRoasic, which 
is nearly lo.ooofect above sea level According to a correspon¬ 
dent of the 7 \mcs 9 who writes from Lucerne, ProT Duparc is of 
opinion that Lhe habitual drainage of this glacier had for some 
reason or oiher become cither totally blocked obstructed , the 
water gradually accumulated In its natural concavity or bed , and 
the ever-increasing volume had exercised such an enormous pres¬ 
sure as to force a passage and carry away a portion of the face of 
the glagier with it The man of ice and water rushed down the 
rocki which dominate the glacier of Bionnauay, ndt in a single 
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stream but in several, and then reunited into one enormous 
torrent at the foot of the Bionnaisay glacier A different 
theory is held by Prof Forel, of which the correspondent of 
the Times gives the following account —Professor Forel doe* 
not see how a quantity of water sufficient to force away so luge 
a ]>ortion of the glacier could possibly accumulate in so small a 
body os the Ttte Rousse, which baa a total superficies of lest 
than one hundred acres It slopes freely on three sides , it is, 
in fact, one of the most abrupt of the whole chain of Mont 
Blanc , and, in a glacier of this description, with an altitude 
of nearly 10,000 ft , there are none of the conditions of a great? 
accumulation of water In hi$ opinion, therefore, we must 
look for the main cause of the disaster in the natural movement 
and breaking up of the glacier He estimates the volume of ice 
which fell at between one and two million cubic metres The 
mass, first in failing and then rushing down the rapid slope, 
became transformed, for the most part, into what he calls a 
lava of ice and water The ravine, he says, through which this 
avalancht* rushed shows no traces of any great evacuation of 
water , in the? upper portions of its transit there is no mud and 
no accumulation of sand, but, on the other hand, there are 
great blocks of glacier ice strewn everywhere, and at several 
points he found portions of powdered ice mixed with earth 
Then, again, if this had been simply a torrent of water falling, 
it would have found its way down the more violent inclines, 
instead of, as in this case, passing straight over the frontal 
moraine at the foot of the glacier In this higher region, there¬ 
fore, all the evidence points to an avalanche of ice, which, 
starting ^t an altitude of nearly 10,000 ft , and descending at an 
incline of 70 per cent for 5,000 ft , was pulverized by its fall, 
a large portion of it being melted by the heat generated in its 
rapid passage and contact wiLh matters relatively warm It 
rushed mlo the ravine by the side of the glacier of Blonnassay 
and joined the waters of the torrent which issues therefrom, and, 
further aided by Lhe stream of Bon Nant, it became sufficiently 
liquid to travel, down Lhe lower portions of the valley at the 
slighter incline of 10 per cent , and yet retained sufficient con¬ 
sistency to destroy everything in Us passage That thu torrent 
was not composed merely of mud and water is proved, he says, 
by the fact that it did not always maintain the same height when 
confined to the narrower ravine, and that the remains on the 
sides of Lhe rock show it to have been a viscous substance rather 
than fluid 

An enure change of weather set in over these islands during 
the past week The severe storm referred to in our last issue 
passed quickly to the south eastward across the Channel, and 
subsequently traversed Switzerland and lLaly. Thu was sue 
ceeded by an area of high barometer readings, which reached 
this country from off the Atlantic, and extended eastwards over 
a great part of Europe Anticyclomc condition* have since been 
very persistent, with an unusual amount of cloud, especially in 
the north and south, and, occasionally, mist or fog, but the 
weather was otherwise fine and very dry Temperature remained 
low, under the influence of northerly and easterly winds, the 
maxima seldom exceeding 70°, while the night minima have alia 
been low, especially over the inland districts of England, where, 
in places, readings have fallen to within lo" of the freezing 
point 

The Vatican Observatory, recently established by Pope Leo 
XIII , ha* lined volume u of it* 11 PubWLcaxiom," containing 
the result* of the most important researches undertaken at the 
observatory, together with a summary of the proceedings of the 
meeting* held in the year 1891, which comprise a coliectkm or 
notice* relating to astronomy and terrestrial physics. Prof J 
Bull contributes papers ( 1 ) on the variations of temperature at 
different height*, The maxima were generally highest at the 
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lower station, especially in spring and summer, while in winter 
the conditioni were reversed The mimima were higher through 
out the year at the higher station than those near the ground 
These results are in accordance with those obtained by the 
director. Padre Denza, In the case of observations taken at 
Turin (2l On rainfall at different heights The results show Lhat 
the amount of rainfall 11 gretfer at the higher station at times 
of heavy ram, and conversely at times of slight rain (3) Com 
paruona of relative humidity, tension of vapour, and temperature, 
accompanied by curves The work also contains hourly observa¬ 
tions from January Lo June, photograms of lunar regions, photo¬ 
types of some constellations and nebulic 

As an illustration of the specialization of scientific teaching on 
the Continent, we may mention that Hr H Schinz has been 
appointed Professor of Systematic Botany at the University of 
Zurich, in order that Prof \ Dodel may devote his course of 
lectures entirely to Anatomical and Physiological Botany 

Gknmial Paris, of Dmard (Ille-et Vilaine, France), is 
engaged in the preparation of a Vominclator Ih yolignu* t on the 
plan of Steudel's ‘ 1 Nomenclator BoLanicui 11 lie will be greatly 
obliged if bryologiBls of all countries will send him copies of 
recent memoir*, or an exact reference to the description of all 
new upeciei, accompanied, wheie possible, by a specimen 

A NFW botanical publication has made Ks appearance under 
the title bitten au\ dim K Botatn^chen Gat ten zu Bndau It 
is edited by Prof Prantl and will be devoted 10 the rc*Lord of 
work done in the Botanic Garden at Breslau The first number 
contains a paper by Prof Prantl, nn the Classification of Ferns, 
one by Herr Fomrencke on the structure of the wood of certain 
gamopetalous families, and one by Herr Mez on the Lauracere 

In addition to the Vascular Cryptogams collected under the 
Uuspice* of the West India Exploration Committee by Mr R 
V. Sherring, F,L S p in the island, and described in the Annals 
<f Botany , Vol v| , No 21, April, 1S92, by Mr J G Baker, 
F R S , his collection* at Kew have yielded about thirty specie* 
of Orchid* from Grenada, some of which are of considerable 
interest They have now been determined by Mr R A. Rolfe, 
A L S The orchid* of Grenada appear not to have been 
systematically collected before There are no records of specie* 
from that uland in Grlaebach’s Flora of the Brttuh West India 
Islands , 1864, and only about three or four were represented in 
the Kew Herbarium Mr Shernng's collections, therefore, 
enable us to arrive at a tolerably good idea of the distribution 
of orchids in the island A species of Biachionuhum , a genus 
not hitherto represented In the West Indian flora, is probably 
new, as also species of kaphyglottis and Cramchis Hexista 
reflexa, PUurpthalhs prmnetsa, Onndturn lundutn and 
OrmtAoc/phalus gladiolus have not hitherto been found in the 
smaller islands, ihe recorded specimens being chiefly from 
Jamaica and Trinidad Duheta hystucina has not been found 
before except in Cuba by Wright and Eggeu Xylohium 
{Maxiliana palhdi/lora) was recorded before only from St 
Vincent, and ElUanlhus lepidus Is new to the West Indian 
flora. The remaining specie* are found In many islands, such 
u Jamaica and Dominica, but their occurrence still further 
south Is a point of some Interest 

The City and Guilds of London Institute ha* Issued a list of 
the candidates who have passed its examination for the teacher’s 
certificate in manual training The examination it limited to 
teachers in public elementary schools. It wai held thu year for 
the first time, and related to woodwork As a large number of 
teacher* had been receiving manual instruction before the in¬ 
stitution of the examination, a limited number of candidates 
were allowed to present themselves for the final examination 
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without having passed the first year’s examination There were 
275 candidates for the first year’s examination, and of these forty 
seven passed in the first class, 108 in the second, and 120 failed 
For ihe final examination there were 340 candidate*, of whom 
forty nine passed in the first class, 146 passed in the second 
class, while 145 failed The examiners report, as regards the 
first year 1 * examination, that the practical wood-working was 
uniformly well done, but lhat the drawing was badly done by a 
large number of candidate* " It is obvious,” they add, "that 
the instruction in practical drawing i* not good Many candi 
date* failed even to understand tile examination paper ” In the 
advanced examination ihe drawing was much better 

Thl Yorkshire College, Leeds, ha* issued the first report of 
its department of Agriculture We are glad to note lhat the 
County Lectureii to farmers have, as a whole, been successful 
beyond the most sanguine anticipations of the committee. The 
unsympathetic attitude which the farmers at Borne of the centres 
assumed at first wuh respect to these lectures was often speedily 
changed to warm appreciation, which rose. In certain cases, to 
enthusiasm The attendance, which was sometimes small at 
the beginning, grew larger and larger a* the course proceeded^ 
and although it afterwards fluctuated for various reason*, the 
chief of which was Lhe unfavourable state of the weather, which 
in sparsely populated districts made a journey to the lecture a 
matter of considerable time and difficulty, lhe average attendance 
was extraordinarily good I o the classes and practical demon¬ 
strations, which followed many of the lectures, a considerable 
portion of lhe audience remained, and I heir eager participation 
in the discussions and test^, which formed a conspicuous part of 
the work "f these classes, was exLremely encouraging to the 
lecturers 

Vl a meeting of the London Chamber of Commerce on Mon¬ 
day, Mr J Ferguson reaa a paper on "The Production and 
Consumption of Tea, Coffee, Cacao (cocoa), Cinchona, Cocoa- 
nuts and Oil, and Cinnamon, with reference to Tropical Agn 
culture in Ceylon " He referred to the position of Ceylon, its 
forcing climate, its command of free cheap labour, and its 1m 
munity from the hurricane* which periodically devastated Mauri¬ 
tius, from the cyclones of the Bay of Bengal, and from the vol 
came disturbances affecting Java and the Eastern Archipelago 
The plantations of Ceylon afforded, he said, the best training 
in the world for young men in the cultivation and preparation of 
tropical products, and in the management of free coloured labour 
The cultivation of cane sugar, although tried at considerable 
outlay on several plantations forty and fifty years ago, proved a 
failure More recently experiments by European planters with 
tobacco had not been a sulccii, notwithstanding that the na¬ 
tives grew a good deal of a coarse quality for their own use Al¬ 
though cotton growing had not been successful, the island had 
proved a most congenial home for many useful palm*, more par¬ 
ticularly the coconut (spelt without the " a” to distinguish it and 
its products from cocoa—the beans of the shrub Theobroma 
cacao) and palmyra, as also thearecaand kitul or jaggery palms* 
Within the past few jears Ceylon bad come to Lhe front os one 
of Lhe three great tea-producing countries in the world, India 
and China being the oLher two, with Java it a respectable dis¬ 
tance Mr Ferguson said one of the chief objects of hn pape 
was to demonstrate which of the product* of the uland u was 
safe to recommend for extended cultivation In new lands and 
which were already in danger of being over produced, and he 
had arrived at the conclusion Lhat coffee, cacao, and rubber- 
yielding tree* were the products to plant, while tea, cinnamon, 
cardamoms, cinchona bark, pepper, and even palm* (for their 
oil) did not offer encouragement to extended cultivation Statis¬ 
tics relating to the total production and consumption were given 
in an appendix 
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AN interesting piper on Indian types of beauty was read some 
time ago by Mr R W Shufeldr, before the Philosophical 
Society of Washington, and hu now been issued as a pamphlet 
It ib admirably illustrated 

Mil A G, Howes, Bntlsh Consul at Tahiti, in his latest 
annual report to the Foreign Office, hu the following note re¬ 
specting pearl shell diving in Tahiti —Since the introduction of 
the diver's dress and apparatus at the pearl fisheries in 1S90 a 
considerable increase in the export of shell has been maintained 
over the previous years A strong feeling has, however, been 
exhibited by the natives, who adhere to their own system of 
dinng, against this means of taking the shell, and has resulted 
in a communication being made by the Director of the Interior 
of the colony to the Chamber of Commerce at this place, recom¬ 
mending the gradual abolition of the diving dress and appara¬ 
tus and the stoppage of further issue of patents for the same, 
from January I, 1893 The Chamber of Commerce have ex 
pressed their approval of the suggestion, but consider that an 
entire and not gradual abolition of the diving dress and appa 
ratus should take place, and they have decided to lay this pro¬ 
posal before the Consol General when it assembles next 
August The reasons set forth by the Chamber of Commerce 
Cor adopting this course are that the regulations for the use of 
the diving dress and apparatus have been abused They si ale 
that French citizens, contrary to rule, have under their name 
employed diving dress and apparatus owned by foreigners , 
that the law prohibiting pearl fishing by this means in a depth 
of Icms than ten fathoms had not been adhered to, and they also 
give as their opinion that the shells found ill a greater dep'h 
than ten fathoms are those mostly important for reproduction, 
and to destroy them will ruin the fisheries and bring distress 
upon the natives who depend upon the pearl shell diving for 
their livelihood 

The additions to the Zoological Society's Gardens during the 
past week include a Common Marmoset (Hnpalt /<uehus) 
rotn South-east Brazil, presented by Mr Gerald F Youll , an 
African Civet Cat (Vivcrra ttvtUa), a white-tailed Ichneumon 
{Herpestes alb*cauda) % two Ostriches (Struthio camelus 9 9 ) 
from East Africa, presented by Mr F Pardage , a Pine Marten 
[Mustela martes)^ British, presented by Mr Hanld Iianauer, 
F Z S , three North American Turkeys {McUagns gallo pavo) 
from North America, presented by Col H W Feilden, 
C M Z S, , two Rufous-necked Wood Doves (Ifaplopelta 
laruata) from South Africa, presented by Mr W H Wormald 
a Grand Eclectus {Eclectus roratus) from Moluccas, presented by 
Messrs Chas, and Walter Seton, two Red-crested Cardinals 
(Paroana cucullata) from South America, presented by Miss 
Edith M. Fox , a Common Chameleon (Chamaleoti vulgaris ) 
from North Africa, presented by Mast S E Thoms , a Large 
Brown Flying Sqmrrel {Pterottiys oral) from the Shevaroy 
Hills, South India, three American Buona {Bison amtneanus 
¥ 9 9 ) from North America, a Barra baud'■ Parrakeet (Polytilts 
barrabandt) from New South Wales, deposited , a Mongoose 
Lemur (Lemur mangoz) from Madagascar, purchased, an 
American Bison {Bison ameneanus 9 ) from North America, 
received in exchange 

OUR ASTRONOMICAL COLUMN 
Madras Observatory, —This year being the centenary of 
the founding of the Madras Observatory, the officiating astro¬ 
nomer, Mr. C. MichJe Smith, prefaces his report with a brief 

, ^ etc k It seems that the East India Company were 
the first to propose the establishment of such Observatory, 
but Sir Charles Oakeley, taking time by the forelock, and. as 
we are Informed, anticipating the orders from the India Office, 

a SS? 1 conducting It on his own authority. With the aid of 
Mr, William Petrie, who placed his own obwvatory at their 
dupoitl, (he schethe was soon brought to a practical head, and 
by the time the orders arrived In 1791 the Observatory, besides 
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being actually built, contained many instruments The first astro 
noxner was Mr J Goldmgha.ro Mr Thomas Glanvilla Taylor, 
F R.S^ was Director of Lhe Observatory from 1830 to 1B48 
After erecting new instruments, he began his catalogue of 11,000 
stars, publishing it in the year 1844. Hourly meteorological and 
magnetic observations were also earned on by him He died In 
England in May 1848, having never completely recovered from a 
serious injury caused by a fall In [849 Captain W S Jacob was 
appointed astronomer , he made a new departure in the form of 
extra-meridional observations Owing to ill-hcallh Captain 
Jacoh resigned his appointment in 1859, and during the next 
two years the office was held partly by Major W K Worster, 
R A , and Major (now General) J F Tennant, R E About 
this time the work of the observatory was delayed, as more 
modern instruments were being erected, and it was not till May 
1862 that the new transit circle of 5 inches aperture and 42-inch 
circle was ready for use The late Mr N R Fogson, who 
had then arrived In Madras as Government Astronomer, com¬ 
menced his catalogue of 5,000 stars, observing each at least 5 
times He also used very considerably the S inch equatorial 
The present astronomer, Mr C Michlc Smith, in his report, 
suggeali a further increase of the observatory equipment 

Oxford University Observatory —During last month 
the seventeenth annual report of the Savilian Professor of 
Aslronomy was presented to the Board of Visitors of the Uni¬ 
versity Observatory This report showed that the work of lhe 
Observatory during the past year has been very considerable 
The Grubb equatorial, the transit circle, and the De In Rue 
equatorial have been severally occupied, while the new micro¬ 
meter for the Grubb instrument has worked efficiently, and forms 
a valuable addition to the resources oT the Observatory The 
work upon the international chart has formed one of the im¬ 
portant feature*; throughout the year, and for the measurement 
nf the photographic plates a new and costly form<jf micrometer 
had to be devised , the rcseaux have not proved to he very 
enduring, so that in consequence a new one had to be ohUiued 
from Messrs Gautier of Paris The work connected with stellar 

arallax has now been compleled after a period of four years’ 

ard work, and this fact deseives lhe highest consideration m 
face of the magnitude of Lhe staff and the amount of work done 
The manuscript consists of (1) the concise but complete history 
of all effective researches in stellar parallax up to the present 
date , (2) the result? of the parallax work completed in this 
Observatory, extending on the whole to some thirty stars , (3) a 
catalogue of all parallactic determinations effected by other 
astronomers Among some 0/ the other work commenced or 
completed during lhe present year we may mention the photo¬ 
metric catalogues of stars of the ninth and eleventh magnitudes 
within small specified areas for the eighteen Observatories 
engaged in the international chart, observations of Nova Aurlgoe, 
and the investigation of the amount of light 11 last by the moon 
at the commencement and termination of the lunar total eclipse 
on November 15, 1891 " The finances of the Obcervaiory at 
present, owing to previous economy, item to cover the ex¬ 
penditure, but Prof Pritchard seems to refer to the fact that the 
quinquennial grant expires at the end of the present year, as if 
next year the University will be called upon to make a slight 
additional increase to counterbalance the cost of the instrumental 
equipment that has been required for the chart work We are 
glad to note that at this meeting of the Board Prof. Pritchard 
was able to attend, having completely recovered from hli 
illness 

GEOGRAPHICAL NOTES. 

M Dybowski has returned to France in bad health Hu 
last work In the French Congo territory vu an expedition up 
the Ubangi to avenge the muraer of M. Crampel 

The Royal Belgian Society or Geography has of late been 
devoting special attention to home affairs, and in particular to 
the publication of more or leu exhaustive monographs of the 
local geography of the communes The last number of tbelr 
Bulletin contains on able summary of ftie geography of the 
commune of Familleureux, under the main heads of physical, 
economic, administrative geography and history, with carefully 
planned subdivisions By multiplying such studies, the material 
for a really exhaustive geography of the country will be 
obtained. Some such scheme might well be applird to the 
Uulted Kingdom, where a senes of county geographies on a 
definite system and rigorously edited would be peculiarly 
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advantageous The Idea wu present in Sir John Sinclair's 
famous “ Statistical Account,* 1 bat bai hod no recent or adequate 
embodiment 

The Scottish Geographical Magannc for July contains a 
translation by Mr C E D, Black of M Dauvergne's recent jour¬ 
ney in the Pamirs, the original paper appearing simultaneously 
in the Bulletin of the Paris Geographical Society The journey 
carried out in 1B89 90 wu a most successful one and opened up 
some new ground The geographical results are summed up in 
four sentences —(1) That there is another great chain running 
parallel to the Kuen Lun and facing Kaahgana. (2) That the 
river in the Tune valley is an affluent of the Zarafshan, not of 
the Taghdumbun (3) That the Oxus rises in the great 
glaciers of the Hindu Kush at 37 0 10' N and 75“ E (4) That 
tne Kara mb or valleyj although difficult, is practicable for 
ponies 

Da Theodor Menke, one of the best known of German 
historical geographers, died in Gotha in May last Hu work in 
the compilation of atlases of historical geography was exception¬ 
ally thorough His first work in this direction was a popular 
school atlas of classical geography, entitled " Orbit Antiaui 
Descnptio ” , but hu most important contribution Jo cartography 
was his edition of Spruner’s great historical atlas, begun in 1850 
and completed in 1879 

Dr Stuhlmann, according to a telegraphic report in the 
TfW-r, has furnished additional particulars of Emin Paiha'9 
expedition, although no more recent news The real and only 
aim of Emin's journey to Ihe Equatorial province, was to rescue 
those of his former subordinates, whose vacillation and delays 
kept them from joining Stanley’s march lo the coast It was 
then hu purpose to make his way across Africa lo Adamawa and 
the Camcroons, a purpose which, as we already know, he had to 
abandon It Is satisfactory to learn that Dr Stuhlmann had 
with him at Bukoba all ihe valuable scientific records and collec 
turns of the expedition 

The current number or Pctermanri s Mitteilun^en calls atten¬ 
tion to a curious literary fraud to which in the two previous 
numbers it fell a victim, and from which many geographical 
journals in the habit of faithfully reproducing the articles of 
Peter matin also suffer A Dr Ceyp professed to have made a 
journey recently in south eastern Persia, and apmmunicated to 
Peterman* a detailed account of it, which now appears to have 
been copied verbatim from a little known work, "Gasteiger 
Khans, reprinted from Lhe “ Boten fur Tirol und Vorarlberg," 
1881 General Houtum Schindler, of Teheran, who knew that 
Ceyp’i Persian (ravels had not led him beyond that city, gave 
the information which led to this discovery The episode fur¬ 
nishes a fresh proof of the necessity for the great caution in 
accepting the records of unknown travellers which has always 
been exercised by the leading English authorities 

THE BEARING OF PATHOLOGY UPON THE 
DOCTRINE OF THE TRANSMISSION OF 
ACQUIRED CHARACTERS 

OR more than two yean the English public has been in pos¬ 
session of an excellent translation of sundry of Weismann’s 
more important essays. 1 The object of this paper is not to 
expound Weissmann’s views generally, That office has already 
been undertaken by the persons best qualified to perform it J 
We propose merely to discuss one of his topics under a single 
aspect—the " Transmission of Acquired Characters" in its 
relations to pathology 

We cannot, however, avoid reviewing some of the leading 
points in Weismann’s system which bear upon our immediate 
topic. 

At the root of lhe matter lies the all-important distinction 
between reproductive and somatic cells. Saving among the 
lowest forms of animal life, an organism may be regarded as 
made up of two parts There are the reproductive cells With 
these the future of the species lies. They are the visible basis 
of Its perpetuity The remaining tissues of the body are styled 
11 somatic.” It Is natural to ui to think of the “somatic" 

■ Translation edited by E B Ploulton, Scaland, and Shipley 

9 Prof Mooaley'i two ortfelta In Nature, voli mdli and kjciv Dis¬ 
cussion Introduced by Prof LaokcSUr at the meeting of lhe British As rota¬ 
tion, 1B87 
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tissues as something higher and nobler than the reproductive 
cells—to coptrast Lhe simplicity of the latter in structure and en 
dowment with the intricac) of the former Bat there is anothu 
point of view, which inverts matters , which regards the somatic 
tissues'—the boAy and its manifold endowments—simply as a son 
of living case or appendage of the reproductive cells The re 
productive cells look after the perpetuity of the species, the 
somatic cells look after the reproductive cells 

Now, if we travel back to the simplest forms of animal life, 
we lose mght of this distinction Tbe principle of differentiation 
of labour is not yet recogmxed Among the Protozoa the dib 
tinclion between reproductive and somatic cells has no place 
Every part of the organism has it in its power to reproduce the 
entire organism No special material is reserved to serve the 
purposes of reproduction As we ascend in the scale of animal 
life, differentiation of labour begins There if from the outset 
a reservation of reproductive cells, which serve as the demon¬ 
strable links Ivelween successive generations of organisms But 
in sundry of the highest forms uF animal life a third condition 
obtains There is at the outset no reservation of cells differ¬ 
entiation overtakes the entire organism—there is no exemption 

Not till the close of embryonic life do the reproductive celL 
appear, and when they do so it is as the offspring of somatic 
cells This third condition was felt by Wei^mann as a difficulty, 
and led to an important modification in lus terminology The 
problem he had to explain was this. How can cells which have 
apparently lost their reproductive characters afterwards regain 
Lhem 1 The solution he found was that the differentiation under 
gone by certain cells was never in reality thoroughgoing enough 
to deprive them of their original characters Sooner or later, a 
moment nrnves at which the original “germ plasm ” becomes 
again predominant Instead, then, of in “germ cells," the 
basis of perpetuity of the species Is laid in "germ-plasm " 1 

We have now to consider the bearing of these views upon the 
doctrine of the transmission of acquired characters 

It is of the utmost importance to understand precisely what 
VVeismann means by the term " acquired character " Acquired 
characters are opposed lo original characters To grasp the 
distinction we are sent hack to a time before the distinction 
between reproductive and somatic cells existed The chi 
racters already present at ihis early period are original characters 
Later on, the reproductive and somatic cells part company, to 
follow separate careers of their own It is the somatic cells — 
the body—which comes chiefly into collision with the environ¬ 
ment, and in doing so undergoes vanous modifications Now 
these modifications are the “acquired characters" the trans- 
miiBibility of which Wcismann denies 

They may be something purely local, os a scar or a mutilation 
They may be something which Involves the modification of com¬ 
plex musculo-nervous mechanisms, as m delicate manipulations 
and tricks of skill, such as violin-playing Now, how is it con¬ 
ceivable, he argues, that such specific changes in the somatic 
tissues should Influence the reproductive cells in the same direc 
non? Whether they influence them at all is not the matter in 
dispute That they do this is not only conceivable, but highly 
probable But how can Ihe somatic cells stamp their own 
special characters upon the reproductive ceils ? 

We now turn to the main topic of this paper Has pathology 
anything to say, either for or against, Ihe Iransmiasibility of 
acquired characters ? 

Now, u to the transmissibibly of sundry forms of disease 
there is no question That pathological characters are trans¬ 
mitted ii universally allowed The difficulty, however, Is to 
decide whether such characters were really acquired, In the strict 
sense in which Weismann uses (he term. We shall find that it 
will require considerable care Lo adduce instances which are 
really appropriate With this preliminary caution we may pro 
ceed to attempt some sort of preliminary classification of our 
pathological data We shall find that they fall, roughly, into 
three main groups 1 — 

(1) Morbid characters which are obviously acquired by the 
organism, and as obviously transmitted Bul since they are in 
no sense the acquisition of the somatic cells as such, but of the 
entire organism—somatic and reproductive cells alike—they 
cannot be allowed to “rank 11 

(2) Morbid characters In which an element of transmission 
Is obvious, but where a closer investigation reveals the fact that, 
supposing them to have been acquired, in Weismann’s sense of 

■ Sea WeUra*nn*i n»y ou 11 Foundation 9f a Theory of Handily 1" 
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the word, it ib not precisely what was acquired that is trans- 
miUfld, but something broader and more general 
(3) The cases which are really in point morbid character? 
which were really acquired by the somatic tissues alone We 
shall see, later, whether or no these axe transmitted, 

(l) This group embraces all those cases in which a morbid 
character Is acquired by the entire organism, somatic and repro 
duclive cells alike Behind the distinction between somatic and 
reproductive cells lies the fact of a common relation to the cir¬ 
culatory and nervous systems Any change, therefore, in the 
circulation for example, will affect Doth. A pregnant woman 
Lakes a fever, and transmits it there and then to her offspring 
There is no more mystery in Lhis than in the fact that certain 
poisons produce abortion—indeed, the tmUtnes morbi is a poison 
in either cose But this explanation has, in all probability, a 
much wider range than the zymotic diseases Consider, for 
example, gout In a sense it is no doubt true to say that gout 
wai an acquired disease We can point to period? m the world's 
history in which gout was conspicuous by its absence We can 
trace with some degree of accuracy its rise and progreat at dif 
rerent epochs, and point Lo the conditions under which it rose, 
as, for example, in the early days of the Roman Lmpire 1 

But even if we allow that gout was, in a general sense, an 
acquisition of civilized society, we have only to reflect on its 
pathology to see that it could never have been acquired in Weis- 
mann’s sens; For what is gout? People usually think of gout 
by one of its manifestations—inflammation This, however, is 
in reality no more than a symptom—perhaps than an incident— of 
a condition The gouty attack is due to ihe existence of certain 
sites in the system conveniently cool and dry for the deposition 
of what are popularly known as chalk Hones, if, indeed, it be 
correct lo think of the morbid process as a deposition The 
general morbid condition lies deeper, and still eludes us But 
if we are in the dark as to the precise nature of the pathology 
of gout, it would be affectation lo say that we are unable lo 
prescribe Us general outlines Is 11 a degeneration, in which 
the enure organism shares ? Then it will be a morbid acqmsi 
non of both somatic and reproductive cells alike Or is it a 
failure in metabolism generally ? The same will be the case 
Or is it due to a failure in some particular gland to elaborate the 
materials brought to it, or to do its share of excreLion? If so, 
the mischief will immediately make itself felt in the circulation, 
and ihe conditions of the sufferer will become practically those 
of slow self poisoning So that on no hypothesis can we re 
present gout as an acquisition of the somatic cells exclusively 
It is ihe element of progressive heredity which makes the 
bypolhesis of transmission of acquired characters an ntiractive 
one in a disease like gout This element is, in the case of 
certain families, Hrongly marked We even sec children suffer 
ing from the disease And bearing in mind what we know of its 
setiology, we naturally say to ourselves, 11 It was not this child’s 
fault that he was born gouty ' The fathers must have eaten 
the suur grapes,' or in this case, pertiaps, have drunk the sweet 
ones ,J But it needs but a moments reflection to convince us 
that the element of progressive heredity, so far from being an 
anomaly, Is deduciblc from the facts of the case It is true that 
here we cannot directly apply the theory of natural selection 
We are not now concerned with conditions of progress, but 
with those of regress Nature selects the fittest There is no 
reason why she should select the goutiest The qucsLion we 
have to ask In disease is not whether Nature selects, but whether 
she summarily rejects. If she stepped in and exterminated the 
gouty, she would stop gout altogether, and with it the feature of 
progressive heredity. But there is no reason to suppose that, 
as 1 fact, she does anything of the kind In the first place, 
gout is not a disease which seriously shortens life , in an ad¬ 
vanced stage of civilization its existence is quite consistent, not 
merely with llfej but with the active discharge of elaborate 
duties 

But there is another more important consideration. Strange 
os It may sound, there may be good reasons for supposing that 
Nature, so far from rejecting, might evert' select, ihe guuiiest 
For gout, like other diseases, n only one corner of a much 
wider question Diseases have comcidenjs and relations 
which stretch beyond the bounds of pathology, and trespass 
upon biology, This, indeed, Is a side of cllnukl study wmch 
has only comparatively recently received Us proper recognition 


''HUt- Nil," lib. xxvi cap. bciv, «L Frinzuit, Seneca Ope t 
f Haase (Ups. iBl6\ EpUtuL Mor* lib xv , Bp 3(95) t,.pa)en, “C01 
m«L m Hjpp. Aphorism, cap. nvtiL.o d Kflhn, xvifi A ^ 
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In former days men contented themselves with observing the 
morbid symptoms of a gouty patient , they paid no regard to 
his other " points "—his nails, his teeth, his intellectual endow 
ments, But it may often happen that morbid characters have 
their good affinities. This ut probably the case in gouL We 
have heard it said, for example, by one of wide experience in 
this disease, 11 No gouty person is a fool ”—a statement which de¬ 
rives some support from the number of eminent men who have 
been the subjects of this disease It is often implied that in what 
is termed an ** artificial ” civilization natural selectiun ceases 
Might we not, perhaps, say that it still proceeds, only upon a 
modified plan I he conditions of the competition for existence 
have altered The fittest in one generation need not be the 
fittest of another Thus, in a rude state of society, in which 
sustained physical strength is Lhe one thing needful, the gouty 
mail would have no chance His enemies, however inferior they 
might be, would have nothing to do but to lay by for the next 
attack of gout, when they would easily kill him In a more 
advanced state of society all this ib changed If the gouty man 
has talents, he probably has friends and money There is no 
demand for sustained physical strength If he has the gout he 
can lie rftrsed Ills gout may be even of advantage to him— 
he gets into the paper? So that, paradoxical as it may seem, 
Namre may even select the gouty, not for their gout, but for 
their biological equivalents 

We have shown then that Nature, so far from interfering to 
exterminate the gouty, might even select them But a more 
plain and obvious reason exists for the progressiveness which we 
sometimes observe in gout If gout be a modification of the 
system generally, if ils progressive increase in ihe tissues of a 
gouty patient wuh increasing years is in some coses a matter of 
observation, it would only be reasonable to infer that the same 
is true of the reproductive cells For, if they share in the de¬ 
generacy, why should they not share in the progressive tendency? 
In the light of this consideration we can explain a fact widely 
received among medical men—that the incidence of a gouty 
inheritance falls mainly upon the younger children Since the 
reproductive cells as well as the somatic grow goutier and 


goutier as age advances, the later their separation occurs the 
more likely will they be to manifest gout 

(2) The second group includes cases in which there is an un¬ 
doubted transmission of morbid characters, but where it IB by 
no means certaifi that they were "acquired” in the sense under 
discussion But even if they were, it d >es not seem that what 
wa-s acquired is transmitted, but something broader, and more 
general We shall take as examples two important diseases— 
phthisis and 11 new growths”—alluding briefly to ihe pheno¬ 
mena of M short sight ” 

Phthisis may be said to be in o^e sense, like gout, a disease 
acquired by civilized humanity "The naked savage," writes 
Dr Andrew in i884, j “ whatever ills he may have to bear, rarely 
reckons phthisis am041 g them , with every addition to his clothing 
nnd the comfort of his tree or cave, proclivity to it increases,"— 
a statement which is fully borne out by what we know of the 
spread of phthisi- in the Rocky Mountains and the islands of 
tne Pacific ff we know less of the history of the rise and 
spread of phthisis than we do of guut, we have more definite 
conceptions regarding its pathology At the present day that 
pathology may be said to have two Bides. There is the side 
originated and elaborated by Koch—the demonstration of the 
constant presence of a vegetable parasiLe m the tissue* m this 
disease Thera is the chemico-physiological side Before 
Pasteur's time, such terms as 11 medium," >a soil, 11 as applied to 
Lhe human organism, were little more than metaphors, while 
such words as 11 constitution,” 4< predisposition, had little 
more than a metaphysical value At present, scores of workers 
are busily engaged m translating these terms from the Janguagf- 
of mctaphyiici into their chemical and biological equivalents. 

If, then, phthisis was originally acquired, what was it that wu 
acquired ? It would seem that we can take our choice between 
I saying that the microbe was acquired, or a habit of body favour 
ing 11s growth Supposing, then, Lhe acquisition to have been 
no more than the lodgment of a parasite in the tissues, can we 
suppose that it is the parasite which is transmitted? Our facts 
will hardly warrant such an assumption How, for example, 
could we interpret such familiar incidents as the following? A 
mother, after giving birth Lo several children, who successively 
fall victims to phthisis in young adult life, is ultimately attacked 
herself by the same disease, at a date removed by an Interval of 
r Brtt Med J<n*m , 707 
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several yean from the birLh of the UsL phthisical child Here 
we should be driven to assume, not in tne cue of the mother 
alone, but in each of the several children, a long latent period, 
during which Ihe parasites, though present in the tissues, made 
no sign Such an assumption presents great difficulties Again, 
the direct transmission of tuberculosis from a mother to her 
foetus 11 admittedly rare, whereas on the supposed hypothesis 
we should expect to find it common 1 

Bat if n Is not the parasite that is transmitted, what is 
transmitted? We are driven back on the "other side” of the 
pathology of phthisis But if we suppose that the transmission 
11 not one of a parasite, but or a "diathesis,” or 11 predisposi¬ 
tion,” then we desert the only standpoint from which Lhere is 
any chance of proving that the disease was acquired in the 
sense under discussion For what reasonable gruund could we 
hive for restricting this 11 predisposition ” to the somatic cells 
alone, to the exclusion of the reproductive cells? 

On the hypothesis that the thinjj transmitted is a " predis¬ 
position, ” we can, as in gout, explain the element of progressive 
heredity in phthisis For, the admission of a morbid change 
once made, the difficulty 19 not so much to explain its progres¬ 
sion as Its arrest In certain consumptive families we have in 
the limits of a single generation this morbid progress going on 
under our very eyes, It is the rule to had in such families, 
where several brothers and sisters are attacked, ihe younger fall 
victims at an earlier age than the elder, showing in Ihis way 
their Increasing liability The explanation is probably identical 
with the one suggested m gout The entire organism of the 
parent becomes more and more phihraically disposed — somatic 
and reproductive cells alike Ihe later tbe separation of the 
latter occurs, the more likely will they be to manifest phthisis 

The same line of argument is applicable to the facts of 
u short sight " 3 Short-sightedness is certainly hereditary—it 
runs in families—but that does not prove that we have in it an 
example of the transmission of acquired characters For In the 
first place it would be very difficult to prove that the short sight 
wax in the first instance acquired in the sense under discussion 
While the progreGBiveneu of the morbid character—which 
seems to auppon the themy—can be as well explained without it 
For if there is no proof that ihe morbid character—the faulty 
build of lhee>e—is itself progressive, there is good reason to 
suppose that the habits of clore attention which minister to the 
defeet are so In one generation we find a mcyi simply tasking 
till eyes , his son works with a simple microscope , his grandson 
with an improved microscope 

I pais on to consider another group of pathological facts, of 
the highest importance and interest—new growths The clement 
ot heredity doubtless obtains here as in the case of gout and 
phthisis Thus the statistics of Sir J Paget in this island, and 
Ihoae of Velpeau on the Continent, agree in showing ihaL 
heredity can be traced in about one third of the entire cases of 
cancer 1 And among the benign tumours, aa Lhey are called, 
warts and exostoses are hereditary Further, there is in some 
cases evidence of progressive heredity, the irregularity appearing 
in the children at an earlier age than it appeared previously in 
the parent And we have here what might look at first sight 
more like a real transmission of acquired characters than any 
thing we have yet dealt with. No 0De questions that something 
is transmitted The theory of the local origin of the new growths 
is gaining ground everywhere, and might appear to carry the 
inference that they are acquired, and that no constitutional 
element is Involved in them Here, however, we must be on 
our guard against ihe fallaciousness of words If by consti¬ 
tutional we mean something pervading the entire organism 1 —a 
Hint in the blood, and so forth—then there Is little or no 
evidence to warrant our calling new growths constitutional. 
But if we mean, on the other hand, something which wu 
represented In the original germ—an error in the original plan, 
not a supervening flaw—then theie Is nothing to encourage u* 
in denying, and a good deal to warrant our asserting, their con- 
ltitutlonii ongln How ever, such an admission la not necessary 
to our present purpose, Let us assume that they are acquired 
In the sense in which a scar is acquired Is it a fact that what 
ii acquired is transmitted ? If so, we should look for identity in 

E 3lU! Ion and histological character In the thing transmitted, 
ut on the whole neither of theie conditions Is fulfilled Cer- 

1 See ForiteArittr drr Mtdtfin* BdL hi. iBfij, p 198, bacilli found lit 
loop of rental calf bl S opillii, who*# mother wai tuberculous. 

B Zivflcr and Nauwerck, 111 Path rol 1 pp 393 94 
J Enchsan, '* Surgery,” Seventh edition, p 787 
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talnly they are not, in the case of cancer, as the analysis by Mr 
Morrant Baker 1 of toj of Sir J Pagers cases clearly snows 
The distribution of the cancers proper shows a variation within 
certain limits. There Is a strong predilection for certain sites, 
but these sites are sufficiently numerous Now, it often happens 
that, where several children inherit cancer from a parent, the 
growth appears in each case in a different site Nor are the 
precise histological characters of the growth at all faithfully 
preserved in the course of transmission , while it has been often 
observed that on the bodies of cancerous people innocent 
growths exist as well 2 So that the Inheritance does not appear 
to be a liability to a peculiar modification in a certain part, but 
a tendency to one or more of a group of modifications in one of 
many possible sites 

Once more we find ourselves driven to a choice between two 
alternatives, cither of which excludes the transmission of acquired 
characters I* or if new growths are really acquired characters, 
then it 11 not exactly what is acquired that is transmitted, but 
something broader than it If, on the other hand, they are only 
acquired in a more general sense, they fall outside the limits of 
Weismann's sense of the term " acquired character Pl 

(3) There remain for our consideration the third, and, in one 
sense, the most important, group of pathological data—those 
which answer to the qualifications of acquired characters in 
Weismann's stricter usage of the term, Here, if anywhere, 
would be the ground in pathology to select for proving the 
theory of the transmiasion of acquired characters , but it must 
be confessed that this 11 just ihe region in which that theory 
receives the least support This group of pathological facts 
embraces a number of accidental lesions, such as scars and 
mutilations, which are certainly acquired in the strictest sense 
of the word But the evidence for the theory seems strong only 
in the dubious coses, weak in the unexceptionable ones We have 
examples of mutilations practised for many centuries by entire 
races, without being transmitted in a single instance Nor Is it 
the experience of surgeons that scats and mutilations which are 
the results of operations are ever transmitted On the other 
hand, we have histones of tailless cuts and hornless cows But 
here everyihme turns upon the comparative certainty with which 
we can prove that the initial lesion was really in the first In 
stance acquired Have we here to do with an accidental lesion 
or a deformity ? A closer investigation has, in many instances 
rendered the latter the more probable explanation of the two 
For example, in the cose of the tailless cats, closer research made 
it appear that the Irregularity involved an abnormality affecting 
many of the lower vertebrse In other eases, the abnormality 
in Ihe child was so little like that in Ihe parent, os to suggest 
that it was a merely accidental coincidence of two different 
lesions in one site 1 

If we turn to the results of experimental research, we are con¬ 
fronted by more than one remarkable series of experiments, 
upon the bearing of which it is impossible as yet to pronounce 
decisively The most notable work done in this direction is, 
perhaps, a series of experiments upon guinea-pigs, undertaken 
by Brown Sdquard, and repealed by Westphal 4 They produced 
epilepsy in a number of these animals by various methods 
—section of the cord, section of different nerves, &c —and ob¬ 
served subsequently that ceriain of the offspring were epileptic 
Loo. 

But there are several reasons which prevent our accepting 
these results as decisive The records of the experiments are 
said not to be very perfect. Then it is not contended that 
epilepsy was uniformly transmitted, What happened wai that 
each member of the offspring presented some morbid symptom— 
usually some nervous trail, such as epilepsy or paralysis So 
that the result of Bronn-b^quord’s experiments would rather 
seem to be this. By producing one morbid trait in the parents, 
he set up a Jfability to one of several in the offspring By pro¬ 
ducing a single character, he set up ■ tendency, All this 11 of 
extreme Importance, and it may well be that the future has much 
that Is Interesting to reveal in this direction But, meanwhile, 

1 See “ St Bartholomew ■ Hospital Report*," 1B66. 

> Observation ot Mr J HutcUoua, quoted Id Fagge's " Medicine," 

VOI L p irf. t 

3 For a number of other Instances, see Weismann’s essay on The Sup¬ 
posed Tram mission of Mutilations,"*/eir/m 

4 Sn Brown-Sdquard, *' Retrnrchea on Eplleny,'* Bosto n . 1B37 F Papon 
in JaytnrJd? PkjtitUfit dc f Hamm #, tom I end ill , iljB 1M0, Archhxi 
dr fhyritdagit ncrmalt tt /HttApfofiovr, lom I -iv , iWW-iflyi Ziegler and 
Nauwerck, voL I p 390 See aUo Walsmann on Brown-Sdquurd. pp Ii, 
310, 313 , translation, edited by Poultoti 



July 28, 1892] 


NA TURE 


305 


it cannot be Raid to lend very much direct support to the theory 
now under dlicuflRion 1 

Again, the choice of lenon in these experiments wo a a some¬ 
what unhappy one Epilepsy is a symptom which can be pro¬ 
duced in a number of ways—hi proximate cause, if there he a 
single one, we are not as yet In a position to formulate At¬ 
tempts in this direction usually go no further than a vigorous 
and often highly poetical description, in which metaphors 
drawn from the phenomena of electricity are liberally employed 
It might have been more advantageous to have aimed at the 
production of leu equivocal symptoms, whose pathology is less 
disputed—such, for example, as facial pals) 

Lully, we cannot exclude from these experiments the possi¬ 
bility ot ihe introduction into the system of chemical poisons or 
even parasites, as incidental results of the operations 

But this does not by any means exhaust our stock of in¬ 
stances The pages of pathology furnish us with more than 
one group of Important facta which satisfy all the conditions of 
acquired characters. 

Chief among these stand those numerous modifications of 
various organs which we regard, and rightly regard, from a 
clinical point of view, os part of a given disease, but which 
mighL perhaps be more correctly described as secondary ad¬ 
justments made by the organism to meet certain primary morbid 
changes induced in diflerent organs by the disease itself 
Such, for example, is hypertrophy of the heart consequent 
upon valvular disease Sucli hypertrophy is or is not a morbid 
symptom according to the point of view we happen to take 
hrom the clinical standpoint it may be conveniently treated as 
part of the disease Front the biological standpoint it u an 
eflort on the part of the organism to adjust iLself to altered con¬ 
ditions brought about by the disease It ia certainly an acquired 
character, in the strict sense of Lhe term 

An illustration will make this plain Rheumatic fever is an 
hereditary disease 1 Inflammation of the valves of the heart is 
common in rheumatic fever, and hypertrophy of that organ 
ollen follows as a consequent of this But who would reckon 
hypertrophy of the heart as forming part of a rheumatic in¬ 
heritance ? It is true, no doubt, that whoso is heir to a 
disease is heir by implicalioirto all the. biological incidents of 
that disease But he is not heir to them for the same reason, 
The one belongs to him as the inheritor of a morbid tendency, 
the other as the possessor oT an organism Diabetes, again, 
is in some casts markedly hereditary becondary characters are 
acquired in the course of this disease also, such ns hypertrophy 
of the bladder or stomach But, however doomed from his 
cradle to diabetes a peason may be, he is not bom with an 
hypertrophied bladder and stomach. We should think it absurd 
that such accommodations an these should be made before they 
were wanted If, Lhcn, we are right in regarding these as really 
acquired characters—and it is difficult to see how wc can avoid 
so doing—it seems that pathology hai here afforded us a sort of 
crucial experiment Of the morbid characters of which sundry 
disease* are constituted, some are inherited, some are acquired— 
the one are conslanlly transmuted, the others, so far as we 
know, never are 

But no one pretends that every disease ia inherited Con 
sider, for example, such a disease as lead-poisoning Here, 
there is not, obviously, any element of heredity That,, two 
people are not equally liable may be true enough , that pre 
disposing cause* exist is doubtless the case ; but Lhat does not 
prove an element of heredity Predispositions may be themielves 
acquired, os is the case In alcoholism In iuch diseases os lead 
poisoning, wc rightly sires* the importance of the environment, 
and minimize inherited tendencies But such disease* will be of 
little use to us here, unless two conditions are complied with 
The first is that they leave durable and definite lesions behind 
them , the second Is that such lesions ore not inconsistent with 
the procreation of children, Of such lesions the familiar " wrist 
drop” of lead poisoning rosy be cited as a good example It 
is often durable , in not a few cases it is not cared , It is not In 
consistent with the procreation or children But there is no 
evidence to show lhat this or kindred legions are ever trans 
mltted Fadal palsy would be another instance, this malady 
being often of considerable duration This group of cases 
constitutes another piece of negative evidence, not so Import 

* For othar instances of supposed umnimluion of morbid characters arti¬ 
ficially produced, see Ziaater and Nauwvrek " Pathology/’ voL i pp 391- 
9 a j Brown-SSquard < operation* on ayes, Mason's on ihe spleen, 

‘T realise on Medicine," by Fine and Pyc 9 mUh Third edition 
vol Ii,> 694 
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ant as the last, because these cases are rarer, but still noL 
unimportant 

It con hardly be disputed lhat these characters are acquired in 
Ihe sense under discussion There must have been frequent 
opportunities of transmission, but we have no evidence of any 
thing of the kind 

The general conclusion we have arrived at m this paper 11 
that pathology, ao far from offering any support to the hypo¬ 
thesis of the transmission of acquired characters, pronounces 
against it We have seen that it 4 s possible to bring up a mass 
of evidence, which seems at first sight to favour Lhat hypothesis. 
On further consideration, however, it becomes clear that only 
a small portion of that evidence can be allowed to “rank " 

A considerable number oT facts must be rejected, because 
though there can be no doubt that the morbid characters here 
present are both acquired and transmitted, they are not acquired 
in the sense under discussion—that is, by the somatic cells exclu¬ 
sively—but by the entire organism 

A considerable number of facts, again, meet with alike rejec¬ 
tion, because there is no question Lhat here certain morbid cha¬ 
racters are transmitted, yet even supposing them to have been 
acquired, it doe* not appear that precisely what was acquired is 
transmitted, hut something broader and more general 

A considerable number of fads remain, which may be 
allowed to " tank” as genuine instances of acquired characters, 
These, if the hypothesis be correct, lhould be transmitted But 
of such transmission we find little or no trace, 

If we begin with scars and mutilations, even if the facts are 
not all on one Bide, the balance of evidence is decidedly agamit 
the hypothesis If we appeal to the result! of experimental 
research, the question is more open , but if the hypothesis does 
not encounter quite bo decided an opposition in this quarter, it 
can scarcely be said to derive much support there 

If we pash into the main region of paLhology, we have to use 
some circumspection in looking about for instances which shall 
be genuine examples of acquired characters That auch in¬ 
stances really exist it has been our endeavour 10 show, noiably 
in those secondary characters which organisms acquire by way 
of accommodating themselves to Ihe effects produced hy disease 
bo far from being rare or recondite, these constitute a group of 
familiar and well ascertained facts If transmission has not 
occurred, it cannot be for want of opportunity—there must have 
been scores of such opportunities That it has not occurred, 
constitutes a piece of very important evidence against the 
hypothesis under discussion Hfnry J. TYLDEN 


A TRIP TO QUEENSLAND IN SEARCH OF 
CERA TO DUS 1 

]V/f V main object in going to Queensland was to procure, if 
possible, the eggs of Ceratodus and the creature Uself, 
secondly, I wanted to collect earthworm* , and, thirdly, to see 
(he country In my mam object I was quite unsuccessful, for 
the simple reason that thi* year Ceratodus did not lay iti eggs 
till late on in November—two full months later than the tune 
recorded by the only observer who had up till then procured 
them University work forced me to return, not by any means 
empty-handed, but without the one thing which had tempted me 
to go north 

To save time, and avoid unpleasantness also, l went by tnln 
It u a long weary ride across New South Wales, especially 
in warm weather, Unfortunately I left Sydney by the northern 
mail on Friday evening. There were very few carriages, and 
some of what there were were "engaged 1 ' for legislator* who 
travelled home free and in ease wntlst we who paid for our 
journey were huddled and crowded together This discreditable 
state of afTalre seems to be common at the close of each week 
during the sitting of Parliament in Sydney. 

The jourdey north leads by Lhe side dS the Hawkesbury River, 
and after passing across the well-known bridge the tram skirts 
the shores of what appears to be a succession or lakes, In 
reality, the winding river, shut In by woode4 hills, expands every 
now and then Into sheets of water, each ^>f which in the gather¬ 
ing darkneoa seemed to be a little lake About eleven o'clock 
yon find yourtelf apparently running along through (he streets of 
Newcastle, and stretching out eastwards see the long quays and 

1 Paperrud by Prof W Baldwin Spencer, before the Field Naturalist* 
Club o| Victoria, on March 14 Reprinlad Cram lhe Victormm 
for June end July 



306 


NA TURt 


[JUL\ 28, 1892 


open water leading out to the sea The whole is brilliant with 
numberless electric lights though you have an idea that in day 
light coal dust would be a little too prominent As it is, how¬ 
ever, Newcastle is associated In one’s mind with a senes of 
flashing and twinkling lights prettily reflected in the water and 
with a very second-rate refreshment room Afer Newcastle 
you seLlle yourself down as comfortably as possible for a run 
northwards of 400 miles, through the night and greater part of 
the nest day, to the Queensland border You seem to get 
gradually more and more out of the world unul at live o’clock 
next afternoon the tram pulls up at the border MaLion By 
that lime our number of passengers has been reduced to four 
After looking about, a minute train, which at first sight you 
take for a toy, 11 descried at the end of the platform Further 
searching shows 4 very narrow gauge line streaking away 
through the limestone hills northwards into Queensland The 
original name oT this border station was Wallangarra, hut un¬ 
fortunately this is now being changed to Jennings It is a 
pity to lose the old native names and to substitute for them 
such ugly ones. One would have thought that a more effective 
plan of perpetuating ihe memory of legislators might have been 
devised 

Small though the railway is, it is very comfortable and well 
managed, ana all officials uniformly courteous Th£ carnages 
are like the insides of omnibuses, with a broad seat all round the 
windows On express trains the last car is always for smokers, 
and has a little balcony on which you can sit out in the open 
air right at the end of the train, nnd hence shielded from wind 
and dust This is a most excellent arrangement From Wal- 
laogarra the tram runs to Warwick, and then, across the uplands 
forming the Darling Downs with iheir wonderfully rich dark-red 
soil, on to Toowoomba. Here the line luma nearly due east and 
begins to climb gradually to the top of the Dividing Range close 
to the eastern escarpment of which Toowoomba lies Suddenly 
you turn a corner, the upland country end* ahruptly, and the 
train zig-zags rapidly down the face of ihe lofty escarpment which 
rises directly from the flat coastal district The sun was setting 
just as we reached ihe crest, and in the brief twilight we had 
magnificent glimpses of ihe distant plains with the abrupt hill 
aides and deep gorges in the foreground Close upon midnight 
Brisbane is reached 

A slight difficulty arose in Brisbane with regard to my small 
amount of collecting material, but on learning that it was simply 
intended for scientific purposes, the Customs officials at once 
courteously saved me all trouble by allowing it to enter free of 
duty In fact my experience in Queensland was that I met with 
the greatest courtesy from all officials, aod the greatest kindness 
from such friends and strangers as 11 was my good fortune to be 
brought into contact with—an experience common, I believe, to 
all visitors to the Northern colony 

From Brisbane the line is now continued through Mary¬ 
borough on to Bundaberg at the mouth of the BumetL River 

About seventy five miles north of Brisbane the vegetation 
changes almost suddenly, and the line runs across a belt of 
country, perhaps twenty miles wide, of a semi-tropical descrip¬ 
tion To this we will return presently, suffice It to say at present 
that the traveller finds himself suddenly surrounded by palms 
and pines and fig trees, and sees all the tree trunks covered with 
epiphytic ferns—with ^real masses especially of staghorn and 
bird-nest feme, and with orchids from whicn hang down long 
clusters of yellow blossom 

This belt of vegetation slops as suddenly as it began some few 
miles south of Gympie— a well known gold mining town, which 
lies by the side of the Mary River, and where I had been told 
that Ceratodus was to be had in abundance Here I determined 
to stay, and began at once to make inquiries. To my disappoint¬ 
ment I found that no one at the hotel knew anything about the 
animal, but I wandered forth in quest of Information The river 
itself was dirty with the washings from the mines, and looked 
anything but promising, however, 1 made for some miserable 
huts on the ouuklrts occupied by Chinese, and after a little 
trouble found a fisherman amongst them This individual was 
decidedly apathetic, but after some lime ^aid that he might or 
might not be able to catch me a few Wandering along by the 
rlvcT I began to feel rather as if 1 were searching for a needle in 
a haystack. However, I learnt that the fish certainly were to be 
caught, though some few miles away, but that there was no chance 
whatever of getting assistance from iny blacks, simply because 
there were not any in the neighbourhood, and at that time 
3 thought their assistance indispensable. It was late in the 
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afternoon and I wandered on by the nver searching for plan 
arians and earthworms Amongst the former I secured two 
specimens of a beautiful new species, to which Dr Dendy has 
given the name of Gtopiana regma, and alio specimens of the 
almost cosmopolitan form, Bipaltum k/wcmt 9 and of Gcoplana 
caru/ea, a form common in New South Wales, rare in Victoria, 
nnd veiy abundant indeed in Queensland. This was, I believe, 
the first time on which land planarians had been collected in 
Queensland—not that there was any difficulty in finding them, 
but that no one had taken the trouble to look before Amongst 
earthworms, I collected for ihe firsL time for myself a true peri 
chaele—that is, one in which the little setae, or bristles, form a 
complete circle round each segment of the body In all our 
Victorian forma, without exception, there 11 a break m the mid- 
dorsal and ventral lines where the Behc are absent True pen 
chretes do not appear to come further south than Lhe north of 
New South Wales Under the logs also were specimens of a 
common Queensland worm, C/ypiodrtluspurpurtus , of a new 
species of perichcete worm, P ?ymptana , together with three 
species of frog’s —Pstudophrync bibrontt } P australis, and 
Ltmnotfynas/es tasmamensu 

During the evening I had the opportunity of talking to one or 
two who were well acquainted with the country, and was strongly 
advised to go on without delay lo the Burnett River I deter 
mined lhat this would be the wisest course to adopt, and 
accordingly packed up next morning, and after an hour or two\ 
stroll round Gympie, during which I did a large amount of log 
rolling with but scanty success, owing to the extreme dryness of 
the country, once more took tmn norlhwardB towards Mary 
borough I spent lhe night at a hlllc wayside inn, where con¬ 
siderable surprise was evinced at my putting in an appearance , 
however, a wandering lascar turned up, so that I was more or 
Jess kept in countenance, and logeLher we had tes in what was 
presumably a combination kitchen and scullery During two or 
three hours' collecting I met with nothing but gum trees, endless 
ants and scorpions, a few stray specimens of Gtoplana ctxrulca, 
and one or two lizards and frogs I somehow had the idea lhat 
north of Brubane everything would be at least semi tropical, and 
could not at first help feeling disappointed to find myself, except 
m the small district mentioned before, surrounded by little else 
but gum trees, without a trace of a palm or of anything which 
looked at all tropical Eastern Gippsland was really richer in 
vegetation and more varied in form of animal life Lhan the 
pan of Queensland in which l spent most of my time In fict, 
so far as my experience yet goes, Gippsland, as ■ general 
collecting ground, would he very hard to beat 

Early in lhe morning I started in a mixed train along a branch 
line leading inland for some fifty miles, till it slopped apparently 
nowhere in special, and not far from a fine mountainous bluff 
The station is called Biggenden, ami here we found coaches 
waiting for u<t A Queensland coachdnver is a most marvellous 
man, both in the way in which he accepts with almoBL pleasure 
any amount of luggage, and in the way in which he stows U all 
on hoard From Biggenden came a hot ride of about forty imleB 
across uninteresting country 'I he only township w e passed was 
a small place known as 11 The Shamrock,” not Tar from the gold¬ 
field of Paradise After changing hones we started off again, 
seeing nothing hat gum trees and a few emus and kangaroos 
Among the gums were what arc locally known as blood gams, 
whose light-coloured trunks are covered with reddish blotches, 
due to the exhalation of kino , woollybuits, which for perhaps 
ten feet above the ground have the trunk somewhat like lhat of 
a fltrmgybark, and above this are quite smooth and whitish , and 
a form of gum called bnqaJow, This grows in clumps* and 
differs from all the others in having ita foliage comparatively 
dense, so that it affords a good deal of shade The c&ltle 
congregate m the shade, and these dark patches give a curious 
and characteristic appearance to ihe landscape. Every now 
and then we came across a few birds, known os squat pigeons. 
These have the habit of squalling on the ground uben 
approached, and, being of a brownish colour, are hard to see. 
Sometimes they can be knocked over by the whip of an experi¬ 
enced driver 

Late in the afternoon we mounted a slight ndge and come 
down through a gap into the wide Burnett Valley. On either 
side of this rise* low hills, and through the middle flows the 
river with a broad channel, occupied chiefly—except during lhe 
flood season—by Jong, broad stretches of sand A short ride 
brought ua to Gayndafa, a long, straggling township on the 
nver banks, and here 1 took up my quarters In the comfortable 
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Club Hotel At one time Gayndah was the centre of a wool 
producing district, and bean evident signs of having seen a 
better day 

Intent on meeting with Ceratodus, I made my way to Mr 
Thomas Illidge, the postmaiter of Gayndah, to whom I had 
been recommended, and I gladly take this opportunity of ex 
pressing my thanki to him, not only for the valuable help nnrl 
information which he gave me, but for many acts oF kindness 
which added greatly to the pleasure of my stay in Gayndah I 
may here also express my thanks to ray friends, Dr Cole and 
Messrs Frank and Virgil Connelly, from whom—though a 
complete stranger—I received most valuable help If a 
naturalist wishes to meet with genuine kindness and every 
possible assistance, I can warmly recommend Gayndah to 
him 

One of the first things I learnt was that Dr Siemen, of the 
University of Teno, had recently come to the Burnett district for 
the purpose of securing the eggs of Ceratodus, and the various 
development stages of Platypus and Echidna , and not only 
this, but that he nad secured the services of the available blacks 
I must confess to a feeling of something like chagrin at having 
come ho far to meet with, apparently, no chance of success in 
what was my main object 

After sleeping over my preliminary disappointment, I deter¬ 
mined on carrying out ihe only plan possible, which was tn 
obtain one or two boys accustomed to the river, and, with their 
help, to at 'my rate get Ceratodus, and, if possible, the eggs 
It was now well on in September—the Lime at which Mr 
Caldwell had found that the animal had laid eggs—50 there was 
still hope that 1 might secure them Perhaps n may be well 
here to slate briefly the upecial interest which attaches to this 
particular form Ceratodus As you all know, there are two 
groups of animals—ihe fishes and the amphibia—of which the 
first live In water, and breathe by means of gills, whilst the 
second either spend, as Ihe newts do, their whole life in 
water, breathing by means of gills, or else, like the frogs, 
spend the early part of their life in water, breathing by gills, 
and then come out of Lhe water and breathe by lungs just as 
reptiles and mammals do 

Now there is a very sinalbgroup of animals known as the 
Dipnoi, which are, we may say, intermediate between the fishes 
and the amphibia They are neither so lowly developed as the 
fishes, nor so highly developed as the amphibia—in fact, they 
may almost be described as <r missing links ' J which still exist, 
and show us lhe way in which air breathing were evolved from 
water breathing animals If we simply went by their external 
appearance we should class them amongst fishes, which they 
closely resemble in many respect* Now, fished have what is 
known as a swim bladder, which is merely a long hollow process 
developed from the oesophagus Thu serves, probably, mainly 
as a float, and not at all for respiraiory purposes , but in the 
small group, Dipnoi, of which Ceratodus is one, this same swim- 
bladder becomes modified to act as a lung Not only this, but, 
whereas in fishes the impure blood which is carried from the 
body to Ihe heart passes to the gills, is purified there and then 
goes straight to the body, in the Dipnoi part of the blood goes 
from the heart lo the lung, and then is carried back again to a 
chamber in lhe heart specially developed for its reception In 
fact, m the Dipnoi we can nee some of the earliest stages in the 
evolution of important organs of the body as we now find them 
in all animals above fishes 

At the present time only three examples of the Dipnoi are 
known to exist in the world—one farm, Lcpidosiren, lives only 
in the Amazon , another, Proloplerus, Js only found in Iropical 
Africa, and the third, Ceratodus, occurs only in lhe Burnett and 
Mary Rivera, in Queensland In past limes, however, Ceratodus 
lived in other parts, such ns Europe, as Us fossil remains testify , 
and in Australia Prof Tate has recorded the presence of its 
teeth in the strata of the Lake Eyre basin In Tact, Ceratodus 
is one of those rare forms of which fossil remains were found and 
named before the living form was discovered 

The habits of Protopterui have been studied, and it is stated 
that during leasons of drought it makes a pocoon of mud for 
it*elf, and Dreathos by means of its lung On account of this 
habit, these forms have often been called mud and lung fishes 

My main aim, then, was to find the eggs oT the Ceratodus 
From Mr Caldwell's published notes, which are only too brief, 
1 knew that it deposited them much like some amphibians, such 
as the Axolotl, do, on weeds, and that he hod found them in 
September, 
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To return now to Gayndah, I purchased a tent and provi¬ 
sions, and having hired two boys accusLomed to the river, started 
away to camp out some few miles up the Burnett The country 
was very dry and sandy, with all the creeks empty of water 
The outcropping rocks are granitic, with basalt capping the hills 
around, and the disintegration of the granite appears to give 
nse to a vast amount of sand Along the river Jl&elf there u an 
alternation of large sandbanks, where the stream is shallow, and 
of long deep pools with great granite masses The banks are 
bordered by Ixittle-brush trees (Cdllstemon), which at that time 
were crimson with flowers, and alive with thickheads Leaving 
my stores to find their way to an appointed spot, I kept by the 
river bank on the look out for weeds, for without these it was 
hopeless to set to work After a short halt at a nation close to Mr 
Debatable, where the sociable wasp (Pohstes ftrruqtncus) was 
busy making its nest in the verandah, I walked on until we were 
some six or seven miles out of Gayndah but there was not a trace 
of weed in the river Close in to Gayndah, there was a small 
quantity, but where we expected to find a good supply there was 
none at all, uwing apparently to heavy floods which m the last 
wet season had swept down the river Accordingly we turned 
back and pitched our camp not far from Gayndah It was 
evening \^y the lime we were settled down, and too dark to see 
the eggs, so we lit a fire and fished It was a lovely moonlight 
mghL and the coolness was delightful after the heat of the day 
The river is Tull of fish, and we caught sand eels and mud eels, 
jew hsb, perch, and bream, but not a single Ceratodus—or, as 
they call it locally, salmon Turtles kept rising to Lhe surface 
and showing their black heads above the water, and every now 
and then when we sat still we could recognize a Platypus In the 
morning I set to work to search over the weed One of my boys 
stripped and w ent into the river for it, whiLt I ^at half in and half 
out of the water looking carefully over each piece In the hot 
blazing sun this was not enjoyable, and after some hours’ work, 
and not the slightest sign ofun egg, and when the small patch of 
weed was pretty well exhausted, l aat down to think, and 
questioned my boys closely as to where there was more weed 
A little way on the other side of Gayndah they told me there was 
a backwater usually full of weed Why they had not told me of 
this before l could not imagine, and the remarks made probably 
conveyed this idea lo them However, we were close to the end 
of this weed, and as we had to get lo some more, I senL one boy 
into Gayndah to procure help id removing our camp, for which, 
fortunately, I had made previous arrangements In the afternoon 
1 finally exhausted the weed and myself with no result, and for a 
change set to work Lo turn over a few logs Amongst plananans, 
Gtoflana c&rulca and vant^ata, amongst earthworms, Crypto - 
dnlus purpnreus , amongst frogs, LimnodynasUs tasmanicnsis 
and HypcraUa marmorata , and amongst lizards, species of 
Pygopus, Hinulia, and Lgerma, and a small mammal, a species 
of Antechinus, rewarded my eflurts, but everything was too dry, 
though the season was early, for anything very much in the 
nature of worms Along the river banks endless numbere ofthe 
beautiful butterfly Durian erippus attracted my attention It wo» 
feeding on the plant (Lanlhana) along with which it has been 
introduced, In the river itself was to be seen the cunous water 
lizard Phystpnaihus leiucut 11, of which we caught a small speci¬ 
men, and also the frog Hyla lesutuf ti . whilst the Callistemon trees 
contained plenty of a little green epsetes of Ilyla which the boys 
used as bait for fishing, and which appears to be new 10 science 
I also caught this Bame frog on window panes at night in Gayndah, 
where, like a moth, it goes to the light As the evening came 
on the mullet began to jump They feed especially on a fila¬ 
mentous alga which grows In the water, and contains numerous 
crustaceans, especially a prawn like form, Tor the sake of which 
they eat the alga The latter U used as bait for them At 
night *e caught a large mud eel, five Teel long,which we eagerly 
drew into land, Lhinking it to be m salmon, 1 tried sugaring the 
trees, but it was of no use, not even a single ant put in Us 
appearance, and thus ended another day of hard work and 
disappointment 

In the morning 1 had my boys up by 4 a m , and before six we 
were out nf camp, and by nine o'clock had our Lent pitched by 
the side of a backwater on the other Bide of Gayndah This con 
tamed plenty of weed, and here I spent some days We pro¬ 
cured a long pole, with three prongs at the end, to pull the weed 
up with We used to get a large bucketful at a time, and then 
go over it piece by piece Thu process had to be conducted 
under a hot sun, and the result was that my arms became swollen 
to about Rouble their natural size—so much, indeed, that I could 
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not sleep with anything like comfort, since the slightest pressure 
woke me up The final result was that £ dirt not see the 
slightest trace of any Cera tod in eggs, though, hail they been 
there, there is no doubt but that we should have found them 
I then sent one of my boys down the river for some miles to see 
if there were any more weeds, but there were nnne to be seen 
Just at this juncture I heard of some Macks, but on trying to 
secure them founi that they were anticipating a “muster'’ 
on one of the neighbouring stations, and were not to he 
rocured, Seeing no proip^t of getting what I wanted, and 
elng none the better for my exposure to the sun, 1 went into 
Gavndah. 

Here I may, perhaps, say something as to some conclusions 
I had come to with regard to the habits of Ceratodus Wuh 
the exception of the brief account given by Mr Caldwell as to 
the laying of Hi eggs on weed, and the cunous amphibian-like 
embryos, we know Tittle about the natural history of the animal 
As before said, it is confined to two Queensland rivers—the 
Mary and the Burnett, and my experience is limited to thelaiter 
Firstly, with regard to the animal's name The Dipnoi have two 
popular names—“Jung fishes" and “mud fishes"—(he latter 
given to them because, in the case of Prntopterm, the animal may 
live for a part of the year in mud The Ceratodus is know n 
locally by either of these names , It is, however, sometimes called 
the '* barramundi " and sometimes I he "salmon* The first of 
these Is, however, really that of a true osseous finh ( Osteogloisum 
JncJiardtn), which lives chiefly in the Dawson and Fiizroy Rivera, 
further north than the Burnett The second is a fanciful name, 
ven on account of the very pink coloured flesh of the animal 
eyond this (here is no resemblance whatever between the real 
and the so called Burnett “salmon " Mr baville Kent, in hn 
report on fishes ro the Queen land Government, stales that 
Ceraiodui is a valuable food hsh This is a curious mistake 
Its flesh is very oily, coarse, nnrt disagreeable, and it is hut 
rarely eAlen, and then only bv Chinese and those who can 
afford nothing better. There is thus, I am thankful to feel, not 
much fair that so interesting an animal will become rapidly 
exterminated 

Now, as to its method of life Ceratodus is a big fish, and may 
reach the length of six feet, and even more I believe ihe largest 
ever caught weighed eighty-seven pounds It is always to be met 
with in the deep pools, and not in the shallow waters, and it is 
important lo notice that these pools are many of ihcm of con 
a id crab It extent, some more than a mile longi In the hottest 
summer ihey contain a good supply oT water, and thus, though 
occasionally a Ceratodus may, of course, find Us *ay into a 
shallow pool which gets dried up, normally no such thing hap¬ 
pens, and the animal parses us whole life in water The usual 
idea is that the lung is of service to the animal, as in the case 
of Protopterua, when the waters practically dry up I very 
much doubt if Ceratodus ever makes for itself a mud cocoon, as 
Protoplerm does It may possibly, but very rarely, bury 
itself in mud, but the fishermen with whom I spoke, and who 
were perfectly well acquainted with Lhe animal, knew nothing 
of its ever doing this On the contrary, 1 fancy that the 
lung Is of at least as great service to the beast during the wet 
weather as during the dry season—and probably even of 
greater 

Normally, then, we may say that Ceratodus never leavea the 
water If by any chance it gets out of the water it is perfectly 
helpless You may put one close to the edge and there U lies 
passively. Its weak limbs are quite incapable of sustaining the 
weight of the body Nor can It live out of ihe water, unless 
kept constantly damp, for more than a very few hoars—not, in¬ 
deed, so long as the lew-fish from the same river In the water, 
however, it constantly uses its lung Silting by the stream when 
ail is quiet in the evening, you can hear a diminutive kind of 
spouting going on, the animal at intervals ruing to the surface 
and expiring and inspiring air much as a minute whale might 
do Out of Lhe water, too, it doe^ not open and shut its gill 
flaps like an ordinary fish, hut they remain lightly shut, and the 
animal opens and closes its mouth, to all appearances breathing 
like one of the higher forma 

If we consider the environment of the Ceratodus we shall see 
that there are two special and constantly recurring conditions 
under which a long would be useful to It. 

In the wet season the tributary creeks, dry ia summer, become 
transformed into roaring torrents, and when once you have seen 
the great sandbanks along ihe river bed and the dry sandy 
country through which the creeks pais, you can easily recognize 
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what a vast quantity of sand must be brought down during the 
course often of a very few days and how thick the water must 
become with fine particles On the other hand, during the hot 
season there suddenly grow with enormous rapidity great 
quantities of water weeds The river is then at its lowest and 
the decaying vegetable matter will often render the water foul 
Under either of these conditions you can see that the possession 
of an organ enabling the animal to remain in Us natural element 
and yet breathe mr directly will be of great advantage to it Ills 
the shallower pools especially which become chocked with 
weeds, and since normally the Ceratodus llveB in the deeper 
pools, in which it the purer water, it is I think, very probable 
that the flood season, when the water is disagreeably full of sand 
and mud, is Lhe time when ihe lung is of greatest service 

In Gayndah I learned that Dr Siemen was camped out some 
fony miles up country, where the Auburn and Bowen Rivers 
join 'he Burnett, close to une another Accordingly I made up 
my mind to go up the river, both to cee him and to search for 
weed The difficulty was how to get there However, I met 
with a friend in the person of Mr Bailey, proprietor of the 
Queensland Hotel, who, at considerable inconvenience to himself, 
promised to see me through the difficulty , and, taking one of 
my boys with me, we left Gayndah early one morning, before 
4 a m 

The country was extremely dry and sandy, with poor gum 
trees, and every now and then a patch of bngalow By 10 30 
we reached a wayside accommodation house, and then in the 
heat nf the day we started off along a most miserable track 
across country as utterly uninteresting and monotonous os can 
well be imagined We had two good dogs with us, and the only 
break in lhe monotony was when they put up a big “ iguana . h 
Most were much too quick lor ihem, but one they got hold of, 
and it « as wonderful to see how they stuck to him without getting 
wnhm reach of his mouth When all was over I clung him over 
a dead trunk, to get hi* head on the way back However, when 
we came back he was not perfeclly fresh, and was left behind 
By 4 o'clock we had crossed the Bowen River and pitched our 
camp about a nnle beyond Then I walked on to Dr Siemen’s 
camp My ad\ent was announced by the yelping of sundry 
mongrels, the property of a small cimp of blacks On these 
animals 1 kept a sharp look-out Dr Siemen I found living in 
comparative luxury, and from him I received a most cordial 
welcome VV e spent the evening most plcasamly talking over 
matters of common scientific interest. Three of his blacks came 
in wuh a few Echidnas I learnt from him that he had been no 
more successful than myself in procuring Ceratodus eggs—that, in 
fact, they had not begun to spawn yet Unlike myself, how¬ 
ever, he was able to sLay there until they did spawn, and most 
generously offered to procure certain material for me There 
was a small amount of weed in the river but not a trace of an 
e£g On cuLLing open the body of a salmon " 1 found the 
spawn inside, looking very similar indeed, to that of a frog, 
each separate egg being black in colour at one pole It wa 9 
evidently not yet quite ripe for laying The season when Mr 
Caldwell got his eggs in September seems to have been an 
exceptional one as regards the temperature and amount of weed 
in the river, There had been no big flood for some time pre¬ 
viously lo hla visit, bo that (he river was full of weed and every¬ 
thing was favourable for the depositing of spawn, This season, 
as luck would have it, the warm weather started rather late and 
the weeds had been largely washed away by heavy floods, the 
river at the end of September being comparatively high I 
think it safe to uy that, grnnted the presence of eggs, they could 
be got by “ whites " just as well as by “ blacks ” Any collector 
going at the right time and not frightened of tiring and tedious work 
could get them for himself now that the manner of spawning has 
once been ascertained. Each egg, surrounded by a little gelatinous 
capsule, is laid on *eed, but 1 think, from what I hoard with 
regard 10 Mr Caldwell's methods, that he found it necessary tq 
spend a very considerable time in the neighbourhood of thenver 
whilst the embryos were slowly developing, as they were not easily 
and safely carried about The next dfay Dr. Siemen and I spent 
together with, I trust, mutual enjoyment—at all events, to my¬ 
self it was one of the pleasantest days I spent In Queensland. 
1 did a small amount of collecting, but it was far too dry and 
sandy to get anyfhing in the way of worms. Down by the river 
I came across a blade woman and pickaninny fishing, but they 
were frightened when 1 spoke to them, and fled. Tnere were 
large numbers of Danms trtppus, and of a beautiful species of 
Acres with transparent wings. Late in the afternoon I at- 
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tempted, but with not very great success, to photograph some 
blacks One especially, named Frank, had his back scored with 
cicatrices in regular pattern I spent the evening till u o’clock 
with Dr. Stamen, and said good-bye to him, wishing sincerely 
that be might be successful In his endeavours 10 secure what we 
were both in search of, and what it wA perfectly evident that I 
myself could not obtain 

I may here say that Dr Stamen had with him the best of the 
blacks who were with Mr. Caldwell, and who secured for the 
latter the eggs of Ceratodus. These blacks were fine and 
powerfully-b 3 lt fellows , but here, as everywhere else, rum and 
disease are rapidly lessening their numbers 

On the way back our dogs started many big lizards, and it was 
amusing to see one of them hanging on to the tail of a large 
Cyclodus giftzs, whose head and body were hidden in the hollow 
of a log Jew lizards we met, as well aji species of Hloulia and 
Llolepisma We camped by the Burnett, some twenty miles 
out of Gayndah, and spent the evening fishing In a little back¬ 
water, There are two kinds of turtle id the river, the long- 
necked (Chclodtna fonguollts) and the short-necked (Chelymts 
macquarunsu ), and sometimes one is surprised at pulling out a 
turtle instead of a fish Next day we made our way back into 
Gayndah, passing by targe patches of grass trees In full dower, 
with swarms of tne little black native bees hovering around them 
Just as we were passing through a mob of travelling cattle our 
dogs started two kangaroo rats (Bcttongia, sp ) There was a 
general scattering as the little animals, with the dogs in full 
chine, ran through the mob After a short run one was caught, 
which had in its pouch a single small young one not more than 
14 inch long 

I stayed a few days in Gayndah, hoping to make a collection 
of earthworms, which up till then there had been very little 
chance of collecting The name of the township will be well 
known to Australian etymologists, since it wai here that Mr 
Masters made a very fine collection ; he was fortunate enough to 
have almost a year in the district, and thus secured forms at all 
seasons. About a mile behind the township is a large stretch of 
scrub, where I spent a considerable time, often accompanied by 
one or other of my friends—Messrs Illirlge, Cole, and Connelly 
—to whom I am indebted for hclp'm the laborious task of 
digging out worms from dry ground My favourite place was a 
large patch centering In a big bottle tree, Sttrcuh* quaJrifida (?) 
Here was an open space, lightly timbered with small trees of 
Miha aztdarach, the light green foliage of which formed a strong 
contrast to the sombre foliage of tne dense scrub all around, 
Besides eucalyptus and bottle trees, the scrub was made up of 
such trees and shrubs as Gcijcra muellcn and sahtifolta , which 
were covered with small yellowish flowers, Lcptospermnm lam- 
gcrum, Burs ana spinout, NephcUum (sp ), Hovea longipcs, 
Solatium stclhgerum, &c I am indebted to the Baron von 
Mueller for his kindness in giving me the names of plants, to 
Mr C. French for names of Colcoptera, to Mr A H S 
Lucas for names of amphibia and lizards From Lhe open 
spa<« alleys lead away into the recesses of the scrub, and along 
tneif numbers of the beautiful Datiats ertppus, Pafilto trt£- 
theus, and Acrasca (sp ) kept flying to and fro, Of birds, prob 
ably because I was not specially on the look-out for them, I 
saw very few 

The two most numerous forms of life were ants and millipedes. 
The moment you put anything which could serve as food for 
them on the ground, the former appeared as If by magic 
Several times they spoilt butterflies just while I put them down 
on the ground and made a paper bag Tor them. They always bit 
off first the little knob at tne end of the antenna White ants 
of course abounded, and in the tree trunks were swarms of 
native bees There were not ais many logs to turn over as could 
have been wished for, and the ground also was rather too dry 
and sandy. 

We began by digging around the base of the big bottle tree, 
and, after digging some time, came across some large worms, 
about two feet Inlength. These differ in habit from any others 
l have collected Tne burrow runs down for perhaps Lwo feet, 
and then opens Into a small chamber. The head-end of the 
worm lies unally a short dhtanoe up the burrow, whilst the 
greater part of its length U twisted Into a knotted coil, and lies 
in the chamber which may also contain one or two smaller, im¬ 
mature forms, evidently the young of the larger opes Under 
and In rotten logi you often meet with a shortish, stout worm, 
perhaps six or eight Inches in length, which, at first sight, differs 
very much from tne long one Its body Lb stiff, and tne surface 
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comparatively dry, whilst Lhe other is four or five times its 
length, the body soft and the surface always very slimy The 
short one 1 met with all along the Barnett River, at Gympieand 
id the palm district between this and Brisbane, whilst Mr. D 
Le Souef collected it at Toowoomba. It is the Cryptodrilus 
urpurtus of Michaelsen, and, much though the two differ in 
ablti and appearance, the long one is at moat a variety of the 
short, typical form I only got it in this one spot. In the 
scrub were some four new species of the same genus, and three 
new species of a genus (DidymogAter) of which previously only 
one species had been described from New South Wales, by Mr 
Fletcher Of the typical Victorian genus, Megucolides, to 
which our large Gippsland earthworm belongs, I did not find 
any example in Gayndah, but the PenchxLcs were fairly well 
represented 

Most of the earthworms were secured under fallen logs and in 
rotten trunks of the boLtle tree In times of drought tne latter 
are cut down, and, containing a great amount of moisture, are 
eaten readily by cattle 

The season was too early for beetles, but amongst others I 
secured specimens in the family Carabldz of Cartnum deauratum 
and bonelh, Eutoma (sp ), Pkiloscaphus tnaslersu , and Homa - 
losoma hq-cules , and, in the Pauasidee, of Arthroptcrus (sp ) 
One species of the genus Leptops, in the Curculiomde, simply 
swarmed on The bark of tne bottle trees and some of the 
upturned Jogs In the more open parts were alive wiLh the little 
red form, Ltmodes coccinca 

A short time before leaving for Queensland I had been struck 
with the presence of curious laterally-placed segmental openings 
in a very large millipede from Fiji, which Mr, French hod 
kindly forwarded to me In the Gayndah scrub—where smaller, 
but still large, millipedes abounded—I was interested to find the 
mean ng of these openings Each one is connected with a gland, 
and, when irritated, the animal passes out a few drops of a most 
obnoxious fluid, of a red-brown colour, the function of which 
must be protective. Whilst on this subject, I may mention that 
one morning, when Mr Frank Connelly and myself were 
digging for worms, we accidentally cut in two a cockroach. 
From between the segments in Its back it poured forth a milky 
white fluid, possessing au odour so execrable and pungent that 
11 drove us from the spot 

Under logs we found, also, of land planarians, Geo plana 
cwrulca and vartegnta, and amongst Vertebrata, the frogs 
Limnodynastcs t&smamensi*, which was common everywhere, 
and Hyperoha marmorata Of lizards, we secured species of 
Phyllodactylua, Pygopua, Grammatophora, Hinulia, Lioleptaraa, 
and Egerma Snakes were rare, only the genera Morelia, 
Purina, and Hoplocephalus being represented Whilst in the 
scrub I did not see a single marsupial. 

On ihe road from Biggenden to Gayndah I had been struck 
with the appearance of two small hillocks capped with 
basalt The country all round was thinly wooded with 
nothing but gum trees, but just the tops of these two hillocks 
were rich with vegetation, though each was at most fifty 
yards in width Dr Cole, Mr. Illldge, and myself drove out 
to see if there were anything worth collecting Unfor¬ 
tunately, since I had passed along the country hod been 
fired and everything was as dry and parched as it well 
could be However, just the very cap of the hills still 
formed a strong contrast to the surrounding country, and here 
we found growing—though nowhere else, apparently, except in 
these two very limited areas— Damara robusta, the Queensland 
Kauri, Cupania xylotarpa , Muromtlum pubescent, Canssa 
broivmi, Citnobatus (sp ), and amongst ferns a rich growth of 
Polypodium (sp ), and Adnanium (sp ). Animal Ufa was al¬ 
most absent We disturbed three wallabies, but except these 
and a few millipedes and scorpions and endless ants, there was 
nothing to be seen. 

My time was poising by rapidly, and though I would much 
have liked a few more days in the Gayndah Scrub, it was a 
choice between this and two or three days In the palm district 
between Gymple and Brisbane. Regretfully I left Gayndah, and 
taking the coach bock to Biggenden, found myself in tne evening 
in Maryborough. In the morning I had about 1*0 hours to 
wander about. Close to the town were camped some blacks 
It was curious to note how they had adapted themselves to their 
environment. They had mode their 11 humpies " out of old 
sheets of corrugated iron. A semi-clothed native lying down in 
the shelter of a mta-mta made of English corrugated iron formed 
as incongruous a mixture as could well be Imagined Early la 
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the afternoon I left the troiD at Coons and took up my quarter* 
id a delightful little way aide inn rerr exuded by feres On 
going up to the home 1 detected at once the genuine Lsoca- 
ihire dialect, and knew thatv the owner billed from within ten 
miles of Manchester. 1 wu accordingly made welcome, and 
wandded out to do a little collecting before evening came on 
I found myself just on the northern border of the palm scrub 
which ran in a broad belt of about twenty miles width acrou 
the country from east to weat, inland from the sea coast The 
country waa fairly hilly with a lew isolated peaks standing out 
clearly 1 was just at the base of one of these— Cooran—and 
to the south lay two more—Cooroora and Fimparan South 
from these again the ridges Increased m height, and then the 
country fell away Into the lightly undulating plains which 
stretched eutwards towards B|ibie Island and southwards to 
Brisbane Some remarkable peaks, called, the Glass Mountains, 
mark the southern end of the hilly district 

So far as animals are concerned, I was much disappointed 
with this palm scrub, but equally delighted with the richness of 
the vegetation. 

Commencing first near to Cooran, I followed back the 
line and “log-rolled," finding a few worms and four land 
planarians {Rhynchodcmus otsenrus), a small, dark coloured 
form, and Gtoplana cvrulca and vartrgara, together with 
specimens of a very small new while species, to which 
l)r Dendy has given the name of G minor After long 
searching I came across Penpatux Uuikarti j, very dark 
purple in colour and evidently sunder to the typical form 
and without the curious diamond-shaped markings charac 
teriitic of the Victorian form 'l hough searching hard, I only 
found nine specimens altogether, and all these dose to Cooran 
Most of my time waa spent in this scrub at different parts, and 
usually In company with George Martin, the son of my Lancashire 
friends, who helped me very considerably in collecting The 
scrub was very thick with vines and prickly lawyers and barristers 
and supplejack, making progress tedious, and there were compara¬ 
tively few logs on the ground What delighted me most were the 
ferns The trunks of the pines and gums were often covered over 
wifh them and with orcfaidi High up were enormous clumps of 
thw bird-nest fern [Asplemum nufus), and larger ones of the stag¬ 
horn {Acrostichum alcicorne) Some of the latter measured fully 
twelve feet through, and from them hung down lovely pendant 
fronds of smaller ferns, especially of PolypodiumUncllum, which is 
locally known as the feather fern On the ground grew various 
species of Davallio, Admnlum, Ptern, Doodia, Aspidiuin Poly- 
podium, flee PerhapB the most beautiful of all were Lbe large 
and delicate fronds of Adiantum formosum , There were appar¬ 
ently three forms of palms—species of Ptychosperma, Livistona, 
and Kenlia The latter is very common, and usually known an 
the walking stick palm In the scrub were great pine trees, and 
under the bark stripped off from these, and lying about in large 
slabs, I expected to find any number of worms and mscctH, but 
was much disappointed Millipedes and scorpions were there, 
and two large forms of land shells, but scarcely an insect to be 
Been, and not a planananor peripatus I got a few new species 
of earthworms, of which, again, the commonest form was Cryp- 
tcdriluspurpureus , and in rotten logs, which, unfortunately, 
were few in number were large forms of cockroachep. The 
earthworms formed the best part of my collection here, and 
comprised representatives of five genera—Penchzta, Meguco- 
lides (one species, the only one found), Cryptodnlui, Fenssogas- 
ier, and Acanthodnlus The latter is only recorded, as yet, 
from Northern Australia, where there are two species, and is 
characteristic of New Zealand Pcriuogaater is peculiarly 
Australian and has only three species yet known. My specimens 
were obtained by digging on the banks of a creek at Cooran 
and weTe whitish in colour and about I to ij feet in length, 
The boys use them for fishing, quite unaware of their scientific 
value 

In Queensland, as in Victoria, I could very rarely, indeed, 
find traces of casts mode by worms or of leaves dragged down 
into the burrows, and it would appear that here, as in Africa, 
the ants are of more use than the worms as agenis in turning 
over the soil Under the bark and logs were a few frogs— 
Pitudophyrnt btbromi and conacca^ Crinia s%gnifcra i and a 
female specimen of Cryptotis brevis In certain spots there 
were great numbers of trap-door spiders Some of ihe lubes, 
which led for about 2 4 inches down into the ground, were an 
inch in diameter The Lop of ihe tube, with its semi circular 
trap door, projects slightly above the surface 
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One of Ihe most striking features of the scrub were the epi¬ 
phytic orchids, of which, owing to Its size and large pendant 
masses of yellow-brown flowers, CymMtum canahculatum 
was the most noticeable, In parts the ground was crimson with 
Ihe fallen bemes of a species of Eugenia, we cat one down 
about sixty feet high, laden with fruit, which hss a tart taste, and 
from its colour ana size has caused the tree to be known as the 
native cherry Another Eugenia has a large purple fruit, and 
11 hence known as the native plum. High up, some fifty feet 
above ground, we saw hanging down clusters of light brown 
fruit. Luckily there was a banging vine close at band, and up 
this George Martin vent like a monkey The fruit belonged 10 
the tree Dysoxylon rufum , and each was covrred over with in¬ 
numerable minute stiff bam, which pleiced the skin in hun¬ 
dreds Other plants we noticed were the wistaria, which here 

f rowa wild, Drae&na angusitfoha, and one which Baron von 
fueller has marked as rare— Rhxpogonum ehtyanum Two 
dangerous ones are common, one with large bright green leaves 
and succulent sheathing stalks, which is locally known as the 
"CongeyBoy ’—this is eaten greedily by the native turkeys, 
but has the effect of making a man's tongue swell to an enormous 
extent, ihe other is the stinging tree, Uriica gtgas —the Ming 
of this is extremely painful, and seems to prove fatal to hordes, 
driving them rapidly frantic 

Close by the Dose of Mount Cooroora, a beautiful specimen 
of Macrozamia denx'om in fruit was growing, anil on Mount 
Cooran the rock on ihe western side was completely overgrown 
with staghorn and bird-nest ferns and with an orchid, Dtn- 
drobium (op ), with beautiful clusters of delicate white flowers, 
amongst wnich trailed Ktnntdya mbxcunda, its bright red blos¬ 
soms contracting strongly with the pure white of the orchids 
My last day 1 spent at the Glass Mountains—curious cone- 
like basaltic structures rising abruptly from almost flat country 
The day was oppressively not, rooking it no small exertion to 
even Lurn over a Jog, and as the sun went down a heavy storm 
came up, and from the tram 1 caught my last glimpses of this 
delightful district lit up by almost incessant flashes of brilliant 
lightning 


SCIENTIFIC SERIALS 

The American Joitrnal of Scuncc^ July —lbe change of heat 
conductivity on passing laoihermally from solid to liquid, by C 
Barus The method employed was a modification of Weber'a, 
who placed a thin, wide, plane-parallel plate or layer of the sub 
stance to be examined between and in close contact with two 
thick plates of copper The system was first healed so as to be 
at a given temperature throughout It was then suddenly and 
permanently cooled it the lower surface, and the time rate aL 
which heat travelled from the top plate to the bottom plate, 
through the intervening layer, was measured by a thermo-couple 
From LheBe data the absolute thermal conductivity of the layer 
may be computed, the constants of the system being known In 
the experiments discussed, the liquid was thymol, which can be 
kept either solid or liquid between o° and 50° C Thu was 
heated above its melting point, and introduced through a central 
hole in the upper plate, it was then allowed to cool down until 
undercooled The temperature was regulated by enclosing tbe 
whole apparatus in a sheet iron jackpt, through which water was 
kept circulating The lower plate could be cooled by flushing it 
with water from below The difference of temperature of the 
plates was measured by means of a copper germau-silver couple 
The hauid was solidified by introducing a crystal through tbe 
central nole The results obtained gave tor the absolute conduc¬ 
tivity of thymol in g/cs 

Solid thymol at 12“, k = 359 x xo - B 
Liquid thymol at 13°, k = 313 x 10 - 

The thennometnc conductivity was found Lo be— 

For solid thymol at 12°, = 1077 * 10 - a 
For liquid thymol at 13°, =■ 691 x 10 -• 

— On polyba&ite and tennontite from the Mollie Gibson mine in 
Aspen, Colorado by S L Fenfield and Stanley H, Pearce 
Large quantities of polybasite or “brittle silver J> have been 
mined nearly free from gangue, assaying from 10,000 to 16,000 
ounces of silver to the ton, Tennantilc, arsenical tetrahedrile, 
or “grey copper/ 1 was found in smaller quantities, containing 
about fourteen ounces of silver The rich ore occurs between > 
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hanging wall of black carbonaceous shale and afoot wall of grey 
magnesian limestone, which is probably of lower carboniferous 
age The ore is richest and most abundant immediately under 
the black shales. Other minerals observed are native silver, 
argentite, galena, sphalerite, sldente, barite, and calclte —Post 
Larimie deposits of Colorado, by Whitman Cross, This paper, 
published by permission of the director of the United States 
(,cologIcai Survey, deals with some beds occurring between the 
lowest eocene and the manse cretaceous deposits, which have 
hitherto been classed with the Laramie formation of Lhe Rocky 
Mountains The age of the firm grey sandstones and coal 
measures of the latter has long been doubtful, and they have been 
variously described as secondary and tertiary In the Denver 
region, two beds are found overlying the Lararme unconformably, 
the one consisting of a pebbly conglomerate, the other of debris 
of andesitic lavas , they have been termed the Denver and 
Arapahoe formations respectively Their equivalent have been 
found In various other parts of Colorado When, after the con 
1 mental elevation which caused the retreat of the Laramie seas, 
sedimentation began again, it was m comparatively small seas or 
lakes Succeeding the first period of lake beds came a time of 
great volcanic outbursts over a large area The length of geo¬ 
logic lime occupied may not have been very great, but the extent 
of country in which eruptions occurred at this time, and Lhe great 
variety of lavas found in the Denver and Middle Park regions, 
argue for the decided importance of the event as a dynamic 
manifestation The writer wishes to advocate lhe restriction of 
ihe term Laramie, m accordance with its original definition, to 
the series of conformable beds succeeding the marine Montana 
cretaceoas, and the grouping of the post-Laramie lake beds m 
another senes, to which a comprehensive name shall eventually 
be given —On the alkali-metal pentnhahdcj, by H L Wells 
md H L Wheeler Wuh Lheir crystallography, by S L 
’enfield An account of the preparation and properties of com¬ 
mands of the fonnulfc Csl 1( CsBr 0 , CsCI CI B I, RbCl CI^I, 
CC 1 CI 3 r, NaCI CI B I 2H a O, LiCl CI a I 4H s O The first is 
nchnic, the third, fourth, and fifth are monoclinic, and the Na 
•alt h orthorhombic —Fossils in the 11 archaean ” rocks of 
Central Piedmont, Virginia, by N H Darton Remains of 
:nnoids belonging to the upper Ordovician fauna were found in 
he roofing slale of Arvoo, Buckingham County, Virginia, which 
las hitherto been classified as Huroman —Notes on lhe Cambrian 
ocks of Virginia and lhe southern Appalachians, by Chas D 
Walcott Ii 15 shown that towards lhe close of middle Cambrian 
ime, and during upper Cambrian time, there was a decided con- 
inental movement, resulting in the depression of the interior 
:ootinental plateau, and that this waa accompanied by the for 
nation of conglomerates of the older Cambrian rocks in the valley 
)f the St Lawrence, and by a great deposition of sediments of 
ater Cambrian time in lhe southern Appalachian region — 
Synthesis of ihe minerals crocoite and phccmcochroite, by C 
Ludeking, Ph D Thu was accomplished by exposing for 
levvjJ months to the air a solution of lead chromate in caustic 
potaJh in a fiat dish A mixture of the two kinds of crystals 
resulted, which could be easily sorted by means of a pincette — 
A hint with respect to the origin of terraces in glaciated regions, 
by Ralph S Tarr '1 racing a resemblance between the flood 
terraces of the Colorado in Texas, and the glacial terraces of the 
Connecticut —Occurrence of a quartz boulder in the Sharon coal 
□f north eastern Ohio, by E Orton —A method of increasing 
the range of the capillary electrometer, by John Whitmore An 
account of some experiments performed in the Sloane Physical 
Laboratory of Vale College, with a view towards improving the 
mercury and sulphuric acid electrometer as constructed by Lipp 
mann and Pratt Instead of having alternate bubbles of the rwo 
liquids, the surface of the mercury exposed to oxygen polarization 
was increased by blowing the tube into bulbs at the junction A 
senes of bulbs was blown, spaced at equal intervals along a 
capillary tube, the diameter of the bulbs bsing two centimetres, 
that of the tube o 6 mm , then the tape was bO bent, that the 
whole contained as many U shaped parts aa there were cells 
One arm of each U was provided with a bulb, which was situated 
at a distance of two-thirds the height of the U from the base 
The apparatus was filled by connecting it with an aspirator, and 
drawing in sufficient mercury to hair fill each biMb, after which 
dilute sulphuric acid was added by tbe same means Platinum 
electrodes were used, and the variations in the height of the 
mercury columns produced by (he EM F examined, were read 
by means of a cathetometer The deflection produced by a 
standard Clark cell was 3 20 mm. The range of tbe mstmmlnt 
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is limited by the E M F required to prodace continuous electro¬ 
lysis, but it was found that it could be considerably Increased by 
using a larger number of cells in series It Is possible to deter¬ 
mine with this electrometer the E M F of a cell correctly tn 
o ooi of a volt 


SOCIETIES AND ACADEMIES. 

London 

Chemical Society, June 16 — Pror A Crum Brown, 

F R Sj , President, in the chair —The following papers were 
read .— Contributions to an international system of nnmen- 
clature The nomenclature oT cycloids, by H E Armstrong, 
An account was given of the proceedings at the recent Con 
Terence on Chemical Nomenclature at Geneva, and attention was 
directed to the significance of the chief resolutions A reporL of 
the conclusions arrived at by the Conference has already 
appeared in Naiure (this vol , p 56) —The production of 
pyridine derivatives from the lactone of tnacetic acid, by 
N Collie and W S Myers The product of the 

interaction pf ammonia and tnacetic lactone is moat probably an 
ay dihydroxy-a picohne By the action of phosphorus 
oxychloride on this substance a compound possessing all the 
properties of a dichloropicoline is obtained, and on passing this, 
together with hydrogen, o^er heated zinc dust, a-picoline boiling 
at 128-129° is produced The melting points of the platini- ana 
aim chlorides, obtained from the synthetical alkaloid, agree with 
those given bj the corresponding compounds prepared from 
pure a picoline which was made by heating pyridine methio- 
dide —The fermentation of arabinose by Bacufus cthactticus % by 
P F Frankland and J MacGregor T he products are 
qualitatively the same as were obtained in the fermentations of 
glycerol by lhe same organism, consisting of ethyl alcohol, 
acetic acid, carbon dioxide, hydrogen, and traces of succinic 
acid, together with another acid which was not identified 
When the fermentation is conducted in a closed space a notable 
proportion of formic acid also occurs amon^ the products In 
this case the products are formed approximately in the pro¬ 
portions—3C a H n O, 3C_.H 4 0 :j, 4CHA, the* formic acid aa 
well as the carbon dioxide and hydrogen found being all 
collected together as formic acid in this statement In the 
fermentations conducted in flasks plugged olily with cotton 
wool, on the other hand, the alcohol and acetic acid were 
formed in lhe proportion 2C a H u O, 3C a H^O a It appears, 
therefore, that in the fermentation of arabinose by Bacillus 
ethaccticus, the proportion of acetic acid to alcohol is greater 
than iq that of dextrose, and still greater than in the cases of 
mannitol and glycerol, but less than in that ofglycenc acid — 
Resolution of lactic acid into its optically active components, 
by T Purdie and J W Walker The authors have resolves 
ordinary inactive lactic acid into Ievo- and dextro lactic acid 
by taking advantage of the different solubilities of the strych¬ 
nine salts of these components Strychnine liEvoIactate is con¬ 
siderably Ilm soluble in water than the dextrolactate, although 
both sails may be crystallised By fractional crystallization of 
the mixed sabs and subsequent removal of the strychnine from 
the crystal* and mother liquor, by means of ammonia or barium 
hydrate, solutions were obtained which were respectively 
dexiro- and lavo-gyrate The dextrolactate yieldca a zinc 
dextrolactate having the same composition and solubility as 
zinc sarcolactate A well-defined dextro zinc ammonium salt 
of tbe composition Zn NH< (CgH^i^, 2H,0 having the 
specific rotatory power [0],,= +6 49 (approx ) was prepared 
The dextrogyrate salts yield a lzvogyrate acid, which, like 
sarcolactic acid, gives an oppositely active anhydride The 
quantities of oppositely active acids separated from each other 
by means of tne strychnine salts possessed equal amounts of 
optical activity Fermentation lactic acid is thus shown by 
analysis to consist of two oppositely active isomeric acids, one 
of which 11 Identical with dextrogyrate aarcolactic acid, and the 
other with the lwvogyrale acid prepared by Schardmger by the 
bacterial decomposition of cane sugar —A new method for 
determining the number of NH a groups In certain organic 
bases, by R, Meldola and E, M Hawkins In order to 
ascertain the number of NH ( groups present in certain organic 
bases the authors propose to form Lhe azoimides , on analysis of 
these substances, the number of amldogen groups which have 
been dJazoticed, can be determined For example, paradiami 
doaxobeuzene (NH t CgH^N, wudiazotized ana converted into- 
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tetrazoperbromids in the usual w 17. This latter substance, by 
the action of ammonia, yklcU lustrous ail very acalei of the 
azoimide 

*><_> * 0<4 

The analysis of this substance proves without doubt that two 
amidogen group* were present In the original base.—The 
existence 01 two acetoldoxiifteH Second notice, by W R 
DurwLan and T S. Dymond The amhon have more fully in¬ 
vestigated the change undergone by acetaldoxime on heating 
(tee MATURE, Lhla vol , p 94) The pure crystals melt at 
46 5 ° ( after heating At loo" for a few minutes the liquid doe* 
not begin to crystallize until 13° On separating the crystals 
now formed, ana cooling the liquid still more a further crop of 
crystal* is obtained* Each or these separations 11 found to 
melt at 46 5°, Acelaldoxime therefore exists in two modifica¬ 
tions, one, the crystalline form melting at 46 5“, and the other, 
a liquid form which the authors find cannot be obtained in a 
pure state, as when it approaches purity it partially reverts to 
the modification melting at 46 5° —The dissociation constants 
of orgama acids, by J Walker The author has measured the 
dissociation const ants of a number of organic acids and ethereal 
salts.—Note on the preparation of alkyl iodides, t>y J Walker 
The author has devised a method for conveniently and rapidly 
preparing considerable quantities of methyl and ethyl Iodides 
Tbe apparatus employed consists of a modified fat extraction 
apparatus, by means of which the iodine is dissolved by the 
condensed alcohol, and runs into a vessel containing the 
phosphorus and alcohol The method gives a good yield, and 
may be applied to the preparation of higher Iodides —An ex¬ 
amination of the products obtained by tbe dry distillation of 
bran with lime Preliminary communication, by W Y 
Laycock a d F KJingemann On distilling a mixture of bran , 
and quick-lime, a black oil, floating on an aqueous solution is 
obtained. The aqueous solution smells of herring brine, con- 1 
tains much ammonia, and on boiling evolves inflammable gases I 
The oil Is evidently a complex mixture, and has not yet been J 
separated into its constituents —The atomic weight of 
palladium, by G H. Bailey and T Lamb —The action of sul- | 
phuryl chloride on acetorthotoluidide and acetparatoluidide, by 
W. P Wynne. , 

Paris > I 


Academy of Sciences, July iS —M. d'Abbadle in the 
chair —On a alight additive correction which may have to be 
applied to the neights of water indicated by sea gauges, when 
the swelling or chopping agitation of the sea reaches a great 
intensity case of a choppy sea, by M, T Boussinesq In this 
second case the correction is much smaller than in the former, 
amounting to not more than o 1 mm in an extreme cose — 
Preparation and properties of proto-iodide of carbon, by M 
Henri MoLssan, if an exhausted sealed tube containing crystals 
of the tetri iodide of carbon be heated In an oil baih to 120°, 
iodine is liberated and condenses in the cooler portion of the 
tube, while less volatile crystals of the proto-iodide of carbon 
are produced, corresponding to Lhe formula C,I 4 To obtain 
greater quantities, the tetra iodide is reduced by silver powder 
The substance obtained presents itself in beautiful pale yellow 
crystals of density 4 38, fusing at 185", and volatile without 
decomposition below their point of fusion By slow volatiliza¬ 
tion in a vacuum at a temperature between I0o a and 120°, 
transparent crystals are produced, some of which form highly 
refracting hexagonal tablets The proto-iodide is very soluble 
in carbon bisulphide, tetrachloride, and ordinary ether, which, 
by cooling, gives good crystals The new compound 1 b very 
■table, being not oxidized by potassium permanganate, and 
boiling chromic and mine acids.—On one of ihe reactions of 
spermine, by M Duclaux —On a foul] baboon of the quaternary 
phosphorites of Algeria, Aftuacus trannsis, by M A Pomel.— 
Project of meteorological observatories on Lhe Atlantic Ocean 
by Albert I , Prince of Monaco A proposal to establish a 
station on the Azores as soon as the projected cable is laid, and 
alto on Madeira, the Canaries, Bermuda, and the Peak of 
Teneriffe. It is expected that the prediction of cyclones will be 
much facilitated, and Monaco u suggested as a centre for the 
collection and distribution or the information obtained —On tbe 
specific heat and the latent hear of fusion -of aluminium, by M. 
j! Pfonchon The total quantity of beat required to raise 1^jr. 


of aluminium from o' 
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to its fusing point, 625”, Is 239 4. 
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latent heat of fusion is very large, being equal to that of water, 
via, 80 cal —On the measurement of the dielectric constant, by 
M A Perot, The further value obtained for glass was 2 39, 
which, obtained by means of a gloss prism weighing 65 kg , 
■greet very well wnh that obtained from very rapid oscillations 
1 ne valuer obtained by these two methods, oelng unaffected by 
residual charges, are more reliable than those derived from the 
static, the attraction, and the ballistic galvanometer methods — 
On the principle of maximum work, by M II Le Chateher 
An examination of the bearing nf certain thermodynamic laws 
on Berthelot’fl principle, showing that Lhe contradiction between 
them is only apparent —On a basic nitrate of calcium, byM, A' 
Werner —On the efflorescence of sulphate of copper and some 
other metallic sulphates, by MM H. Baubigny ana E Pechard 
—On the decomposition or Lhe basic nitrates by water, by MM 
G Rousnesu ana G Tite —On phosphopalladic combinations, 
by M E Fink —On the mechanical contrast between the 
radical cyanogen and the chloroid elements, by M G Ilinrichs 
—The influence of the substitution of the methyl group for one 
benzene hydrogen on the properties of orthotoluidine, by M A 
Rosenahehl —On Lhe instability of the carboxyl in the phenol 
acids, by M P< Cazeneuve —On preserved ferruginous mineral 
waters, by M, J Riban —On a new leucomaine, by M, A B 
Griffiths —Effects of sudden release on animals placed In com¬ 
pressed air, by M G Phihppon It was found that ahhough 
rabbits subjected to a pressure of six or eight atmospheres were 
unaffected if the pressure was gradually released, a sudden ex¬ 
pansion was followed by almost instantaneous death. The 
cause of death appears to be the mechanical expansion of the 
gas contained in the vessels, which, in the cose of gradual 
release, is eliminated by tbe lungs In a few minutes —On tbe 
immediate reparation of losses of intra-osseous substances, with 
Lhe aid of aseptic bodies, by MM S Duplay and M Cazm — 
The coxal gland of the scorpion and its morphological relations 
to the excretory glands of the Crustacea, by M Paul Marchal 
—The avalanche of the Tetea Roussel Catastrophe or Si 
Gervais les-Bains (Haute-Savoie), by M FA Forel —On 
certain forma of filling-up observed in some lakes of lhe 
Pyrenees, by M Emile Belloc 
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COAL-TAR COLOURING-MATTERS 
Tabellarisihe Uebersicht der kunsthchen or^amschen 
Farbstoffc Von Gustav Schultz und Paul Julius R 
Gaertner's Verlagsbuchhandlung, Hermann lleyfeldei 
(Berlin, 1891 ) 

R SCHULTZ 13 well known to "tar chemists ,J as 
tbe author of 11 Die Chemie des Steinkohlentheers/’ 
the most exhaustive work on coal-tar products which 
has hitherto been written, and of which the first edition 
appeared in 1882, and the second, enlarged to two thick 
volumes, in 1887-1890 His colleague Dr Julius is 
the author of a useful little work on the same subject 
published in 1887 The volume before us is a remarkable 
production from every point of view, and well worthy of 
Lhe reputation of the two authors who have collaborated 
in its pioduction Although nothing more than a tabu¬ 
lated catalogue of coal-tar colouring-matters, as it pro¬ 
fesses to be, the work is in reality a complete index to the 
literature of this rapidly glowing branch of industry, 
complete, that is to say, to the date of its publication , but 
development is taking place even now at such a pace that 
a single year has sufficed to render a supplement necessary, 
and many of the most recently added colouring-matters 
are not included in the lists The first edition of the 
,l Tabellansche Uebersicht" was published in 1888 and 
contained 278 colounng-matters, the present edition con¬ 
tains ^92 colouring-matters—a fact which speaks for 
itself with respect to the progress of chemical discovery 
in this direction The volume is dedicated to the late 
Prof von Hofmann, whose labours in this field in the early 
days of the industry will render his name inseparable 
from that band of pioneers who were the first to penetrate 
into the new regions opened up by the discovery of mauve 
by Dr W H Perkin in 1856 

The volume of tables under consideration has become 
indispensable to every chemist engaged in the manufacture 
of, or in any way interested in, the coal-tar colounng- 
matfcefce To the general chemist it will be a matter of 
wonder that from three to four hundred distinct com¬ 
pounds, for the most part of known constitution, definite 
in character, often beautiful in crystalline form and ap¬ 
pearance, and, in short, ail well-characterised “ chemical 
individuals/' should be turned out of factories by 
hundredweights and tons for consumption in the tinctorial 
industries 

The authors group the colouring-matters under sixteen 
headings , — Nitro-denvatives, Azoxy-eompounds, Hydra- 
zones, Azo-compounds, Nitroso-compounds (quinone- 
oximes), Oxyketonei, Diphenyl-methane derivatives, Tri- 
phenyl methane derivatives, Indophenols, Oxazines and 
Thiazines, Azines, Artificial Indigo, Quinoline colouring- 
matters, Acridine colounng-matters, Thiobenzenjl deriva¬ 
tives, and colounng-matters of unknown constitution 
The tables are arranged in eight columns, the first con¬ 
taining the commercial name of tbe colounftg-matter, the 
second its scientific name, the third its empirical formula, 
the fourth its constitutional formula, the fifth its mode of 
preparation, the sixth its date of discovery, the seventh 
the name of the discoverer and literary references, add 
NO. 1188, VOL. 46] 


the eighth its general properties and mode of application 
From this analysis it will be seen that the work is, as we 
have stated, a complete epitome of the coal-tar colour 
industry Its value as a work of reference for tech¬ 
nologists will be appreciated by all who may have 
occasion to consult it , our own experience has been that 
the many thousand reference^ to chemical literature, 
patents, and periodicals, are given with an accuracy that 
leaves nothing to be desired One special feature to 
which attention must be directed is that the compounds 
tabulated are or have been actual articles of commerce 
If the colouring-matter has been superseded, as must 
inevitably be the case with the progress of discovery, the 
authors announce the fact by stating nicht mchr ttn 
Handel Thus the reader is made acquainted with 
the actual state of the industry, and the student with 
these tables at hand will be prevented from becoming a 
| piey to the snares of the compilers of examinational 
! text-books, who are only too frequently quite out of touch 
, with the technology of their subject- Writers of this 
class are apt to set forth lists of compounds which are 
worthless to Lhe manufacturer, and which are of value 
only to the examiner m technology by enabling him at 
| once to separate the sheep from the goats among his 
candidates- to distinguish the students whose knowledge 
has been derived solely from books from those who are 
actually engaged in the factory 

One very forcible truth which 15 brought home on 
running the eye down the seventh column of the tables 
before us is the great preponderance of references to 
patents, chiefly German It is evident that the chemist 
who wishes to keep abreast of modem discovery can no 
longer afford to neglect the literature of the Patent Office 
Many discoveries of the greatest scientific importance 
are buried in these specifications, and it is long before 
they find their way into the text-books This, so far as 
we are concerned, is much to be regretted, for, in the 
first place, the working chemist is already painfully over¬ 
burdened with literature, and in the next place the state¬ 
ments in specifications require very judicious sifLing 
before they can be admitted as part of scientific know¬ 
ledge Tbe student who is not familiar with the coal-tar 
colour industry would be hopelessly entangled among the 
mazes of patent literature were it not for such practical 
guides as Drs Schultz and Julius, who have evidently 
used the greatest judgment in giving their references In 
other words, the patents quoted have reference to the 
production of compounds which are, or were, manufac¬ 
tured, and the reader who consults their work may feel 
assured that the 11 bogus " or 11 fishing 11 patent, which 
may be so innocently swallowed by tbe unwary, will not 
be obtruded on his notice 

So far as English technologists are concerned, it is to 
be regretted that such an overwhelming majority of 
German patents have to be refened to This, of course, 
is only to be expected, when we consider the extraordinary 
activity which the Germans have displayed in the develop 
ment of the industry of which the foundations were laid 
in this country about thirty or forty years ago But the 
technological student Is thereby placed at a disadvantage 
because German patents are not very readily obtainable 
It is true that all capital discoveries are also patented in 
this country, but, on the other hand, there are many 
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important chemical processes discovered and patented on 
the Continent which are not filed in our Patent Office, 
and which are so long in finding their way into the 
current literature that they are apt to be overlooked 
Chemists who have occasion to consult the admirable 
senes of tables by Schultz and Julius cannot but look 
with admiration—even if tinged with envy—at the 
bnlliant senes of discoveries which have emanated from 
the laboratories of German universities, technical schools, 
and factories This is the fruit of technical education in 
the true sense , no system of cramming for an examina¬ 
tion, no method of orthodox "test-tubing,” not even the 
"recreative institute” line of technical training, which is 
so much in vogue at the present time, will enable us to 
recover our lost position in this or in any other branch 
of chemical technology. 

R Meidola 


RAM BRAMHA SANYAL ON THE MANAGE¬ 
MENT OF ANIMALS IN CAPTIVITY 

A Handbook on the Management of Ant mats tn Cap¬ 
tivity in Lower Bengal By Ram Bramha Sdny^l, 
Superintendent of the Zoological Garden, Calcutta 
(Calcutta, 1892 ) 

C "' ONSIDER1NG the number of zoological gardens in 
> Europe, and their long establishment, it is singular 
that it should have been left to the superintendent of a 
zoological garden at Calcutta, and to a native of India 
withal, to produce the first practical handbook on the 
management of animals in captivity The author, who, 
we believe, is a member of the" Brahma Somaj, n and one 
of the very few natives of British India that have exhibited 
any taste for natural history, has been (or some years 
superintendent of the Zoological Garden at Calcutta, an 
excellent institution mainly kept up by the Government 
of Bengal, but under the control of a committee of the 
subscribers This committee, at the suggestion of Sir 
Steuart Bayley, the Lieutenant-Governor of Bengal, came 
to the conclusion that, after thirteen years’ experience of 
the management of animals, it might be possible to pro¬ 
duce a handbook on the subject which “ would be of 
interest to the scientific world,” and at the same time “ of 
great use to nobles and other persons who, on a smaller 
scale, keep a collection of animals in captivity " 

Such was the ongm of the present volume, which has 
been prepared by Babu Ram Bramha Sinyll, on a plan 
drawn up by a sub-committee appointed for the purpose, 
and has been supervised by Mr C E Buckland, C S , 
who was at one time honorary secretary to the Calcutta 
Garden, and is now a member of the Council of 
the Zoological Society of London It is certainly 
a work of considerable interest In the first place 
it has the merit of giving us a complete classified list of 
all the mammals and birds that have been kept alive In 
the Calcutta Garden These are, of course, mostly species 
of British India—341 of the class of mammlls, and 402 
birds—but there are a good many exotic forms among the 
birds. In the second place large numbers of notes on 
the treatment of the animals In health and in sickness, 
on their length of life in captivity, and generally on their 
babies as observed In confinement are introduced, which, 
although in some cases of an apparently trifling nature, 
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are well worthy of study by those who are engaged in the 
custody of living animals. It is evident that the author 
has kept a regular journal, and has recorded his ex¬ 
periences very minutely. In a case of a fight between a 
lioness and a tiger, which were by some accident allowed 
to pass into the same compartment of the Carnivora 
houBe, the tiger was completely victorious and killed the 
lioness The longest period during which a tiger has 
lived in the Calcutta Gardens is fourteen years. It is 
curious that the Lesser Fruit-bat of Bengal {Cynopterus 
marginatus) "does not appear to bear captivity welL” A 
nearly allied African species (C collans ) has completely 
established itself in our Regent’s Park Garden, and has 
bred abundantly for the last twenty years On January 
30, 1869, a young rhinoceros was born in the Calcutta 
Gardens, “ the second recorded instance 11 of this mammal 
having bred in captivity Interesting details are given of 
this event, The parents were a male Sumatran rhinoceros 
and a female of the northern form of the same species, 
which has been separated ai Rhinoceros lastotis, The 
highest bliss of these animals, as the Babu points out, is 
to " lie undisturbed m a muddy hollow,” besmeared with 
liquid dirt 

In 1886 the Calcutta Garden obtained from Dar-es- 
Salam, in Eastern Africa, a young hippopotamus, but it 
did not live for more than eighteen months Probably 
its voyage from Zanzibar to Calcutta li in an ordinary box 
without water" materially affected its health, as the 
hippopotamus, if properly treated, does exceedingly well 
in captivity 

The authorities of the Calcutta Garden have not yet 
succeeded in keeping the pangolin alive for any lengthened 
period The same has been Lhe case in our Zoological 
Gardens, where, although several examples of this Eden¬ 
tate have been received, not one has survived many weeks 
This is curious, as both the American ant-eater 
(< Mysmecophaga ) and the African ant bear ( Orycteropus ) 
maintain excellent health in captivity It is suggested 
that the difficulty of obtaining a supply of their proper 
food—the termites —is the cause of this failure At the 
same time, when supplies of this insect have been placed 
within reach the Pangolin has been "known to take no 
notice of them,” We cannot therefore suppose that the true 
solution of this difficulty has yet been hit upon It may 
be btated that in a similar manner ant-eaters kept in this 
country will not eat ant*, but thoroughly enjoy raw meat 
when minced up small in a sausage machine 

The second part of the handbook contains a list of the 
birds exhibited in the Calcutta Garden, and correspond¬ 
ing observations upon them, but naturally there is not 
so much to be said on this branch of the subject. Among 
the more interesting species of this order we notice the 
fine Large Laughing-thrush of the Himalayas ( Garrulax 
leucohphus ), the gold-fronted chloropgis ( Chlorop&is 
aunfrons ), several sorts of drongo (Lhcrundtr), Gould’s 
ouzel ( Merula gouldi), and the pheasant-tailed jacana 
{Hydrophasianus chirurgus\ all birds which are rarely, if 
ever, seen in European aviaries. On the whole we must 
allow that this volume is a remarkable production, con¬ 
sidering the circumstances under which it has been pre¬ 
pared, and Lhat us author deserves great credit for the 
pains bestowed on its composition, and for much valuable 
information contained in it. 
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OUR BOOK SHELF 

In Starry Realms By Sir Robert S Dali, D Sc, 
LLD, FR.S, (London Isbister and Co , 1892) 

This ib another striking example of Sir Robert Dali's 
6 kill m popularizing the most fascinating of the sciences 
Though the same story has been to a large extent told by 
him before, there are several new features which prevent 
the least suspicion of stateness The author is perhaps 
most interesting in his homely illustrations of astrono¬ 
mical dimensions. Among these are the disc of the 
moon projected on the map of Europe, and three lunar 
craters similarly compared with the map of England 
The history of a falling star, ns told by a particularly 
intelligent meteorite, is also worth special notice 
The two final chapters consist of “ An Astronomer's 
Thoughts about Krafcatoa," and “ Darwinism in its Re¬ 
lation to other Branches of Science " The former is a 
popular account of the Report of the Krakatoa Com¬ 
mittee of the Royal Society The moral of the last 
chapter is that the scientific method of Darwin is closely 
related to that employed in astronomy “Astronomers 
were the first evolutionists they had sketched out a 
majestic scheme of evolution for the whole solar system, 
and now they are rejoiced to find that the great doctrine 
of Evolution has received an extension to the whole 
domain of organic life by the splendid genius of Darwin " 
(p 349 ) We can confidently recommend the book to all 
classes of readers Those who are already familiar with 
the subject will find much to delight them 


LETTERS TO THE EDITOR 

[ 71 # Editor does not hold himself responsible for opinions ex 
pressed by his correspondents . if either can he undertake 

t* return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Naturk 
No notice is taken of anonymous communications ] 

Basset's Physical Optics 

I DESIRE to make a few remarks on Prof Schuster's review 
of my treatise on physical opucs 
The sentence in ihe preface to which he referB is not perhaps 
very happily arranged, and might be amended a1 follows — 

“ I have a profound distrust of arguments based upon vague 
and obscure general reasoning instead of upon rigorous mathe¬ 
matical analysis." This, however, ib a small matter , whit I 
wished to protest against was, the practice which has crept Into 
more ih^n one recenl work, of slurring over an investigation by 
meuiots page cir two of general talk, instead of writing out a 
careful mathematical demonstration , or at any rate miking a 
serious attempt to grapple with mathematical difficulties, and 
trying to arrive at a definite result 
I fully admit, that when a subject is la a state of growth it 
11 often impossible to dispense with hypothesis But whenever 
this Is necessary, the hypothesis should be expressed in clear and 
definite language , the evidence and arguments for and against 
the hypothesis should be properly marshalled and discussed , 
the reader should be plainly informed that the proposition 
which fnrmi the basis of the investigation is a hypothesis and 
not an established fact, and that consequently further research 
may show that the hypothesis must either be abandoned or 
modified When an Investigation is conducted on these lines 
aH obscurity and vagueness will be avoided , for the reader will 
be thereby enabled to clearly understand the exact nature of the 
assumptions which are made, and will be able to discriminate 
between those portions of the investigation which consist 6f 
hypothesis, and those which constitute results deduced from 
hypothesis by the aid of mathematical analysis. 

The dangerous character of arguments based upon general 
reasoning is well illustrated by the theory of the deformation of 
thin elastic plates and shell*. When a thin shell fs deformed by 
means of bodily forces, and stresses applied to its edges, the 
effect produced Js extension, change of curvature, and torsion , 
and it might be argued from this, that the 1 potential energy due 
to deformation La a homogeneous quadratic function of the 
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quantities by which extension, change of curvature, and torsion 
ire specified But if the expressions for the potential energy of 
a cylindrical or of a spherical shell be examined (Phil Trans 
1890, pp 443, 467), it will be found that they contain certain 
terms which involve the differential coefficients of quantities by 
which extension 11 specified 

With regard to tne concluding portion of ihe review, I must 
point out that one of the difficulties with which ihe author of on 
advanced treatise is confronted is where to draw the fine Upon 
this subject there is necessarily io< 5 m for a wide difference of 
opinion As my object was to write a book on physical optica, 
1 considered that the reader might properly he expected to 
obtain hla Information respecting the various theories of the 
electromagnetic field, from the treatises and original memoirs on 
that subject, and for that reason I abstained from discussing 
purely electromagnetic theories, further than was necessary for 
the explanation of optical phenomena A B Basset 

July 25 


Causes of the Deformation of the Earth's Crust 

The communication from E Reyer in Nature of July 7 
(p 224) “Qn the Causes of the Deformation of Ihe Earth’s 
Crust" is inltresling from several points of view It is an 
indication that the iheory which looks upon mountain ranges as 
the effects of the earth’s contraction does not satisfy the condi¬ 
tions of the geologist 

It is welcome to me individually a s in the main accepting the 
principles of which I happen to be ihe exponent, and have sys¬ 
tematized in the "Origin of Mountain Ranges/ 1 published in 
1886 It is, however, the addition to thu theory explaining 
the folding of strata by what Mr Reyer aptly calls "gliding' 1 
that calls for examination It 13 shown very clearly by expen- 
ment and otherwise that under certain conditions strata, when 
they reach a certain degree of inclination on the flanks of a 
mountain chain during elevation, must glide downwards by 
gravitation and produce folds and disturbances towards the low¬ 
lands We have only to consider the effects of land-slides 
such as occur in the chalk districts iq the south of England, and 
their effects on the shore deposits, to admit the truth of this. 
This aspect of the problem, though always present, has grown 
on me since my work was published, and 1 have little doubt 
that the "foot-hills” usually formed of the newer strata which 
flank most great [Mountain ranges are to a considerable extent 
due to gravitation and "gliding " I may point to the foot-hills 
of the Canadian Rockies and of the Himafayas as illustrations. 
The cases of folded lying upon undisturbed strata mentioned by 
Reyer are, as he clearly shows, explanatory on this view, but 
not hy general contraction 

There arc no doubt other effects traceable to the gravitation of 
masses of the earth’s crust during elevation such os ihe lateral 
spreading of the plastic cores of mountain ranges in fan-like 
form, and the consequent shouldering of the strata on either 
Bide intensifying the effects of ihe folding of the strata by thermal 
expansion, as explained in the "Origin of Mountain R in get." 

I cannot, however, follow Mr Reyer if he considers “gliding " 
an explanation of all folding I am not sure that this is nil 
meaning, though ihe last paragraph would seem to bear such an 
interpretation It seems obvious to me, 10 mention only one of 
numerous examples, vu , the folds of Jurassic strata caught up 
in the gneiss of the Central Alps, as shown in Heim’s section, 
reproduced in 11 PresLwich’s Geology," and in plate xlv , 
"Origin of Mountain Ranged " 

While looking upon “gliding" os only a partial explanation 
of folding, I welcome Mr Reyer’s fresh and vigorous treatment 
of the important problem of the causes of the deformation of the 
earth's crust It Is evidence that geologists and physicists are now 
allowing thelrminds to play freely round the subject of the orogeme 
changes of Ihe earth’s crust, and of the growth of philosophical 
conceptions on Ihe geological evolution of our planet. 

Park Corner, Ulundelliandi, T Mellard Reade. 

July II 

An Obvious Demonstration of the 47th Proposition 
Of Euclid 

Some yean ago Id trying for a simpler demonstration of 
this theorem I worked out the following Its extreme sim¬ 
plicity suggested that U could scarcely be original; but aa some 
yean have elapsed, and as none of my friends have seen it else- 
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where, I tend a to you u poistbly of Inteieit to lone and per¬ 
haps of use where practical geometry la being taught It 19 
evident that the two larger squares are equal, the side of each 
being equal to the sum of the sides AB, AC of the triangle ABC 
It Is also clear that the four triangles marked “ a '* are equal to 



one another Again, the four triangles marked “ b " are equal 
to one another, and to the four triangles marked 11 a " 

Hence taking four timea the triangle ** a" from one of the 
large b quires and four lime^ triaogle “ b ” from the other, there 
remain in the one case the square on BC, and in the other case 
the squares on AB and AC, and these remainders are equal 
Therefore the square on the hypothenuse 13 equal to the sum of 
(he squares on the other two sides, 

A, J Bickfrton 

Canterbury College, New Zealand University, 

June 15 

[The principle of the above solution is not new A proof, by 
dissection, depending on it Is given in several text books The 
novelty of it consists in the position of the squares by means of 
which the truth of the property is seen in one figure J 

Musical Sand Lava in the Bournemouth Drift 
In reference to the note in Nature (July 21) respecting musical 
sand in Australia, permit me to say that the subject has long 
since received attention there I am away from references at 

S resent, but I should think it must be over two years since 
lr Sidney Olliflf kindly sent me samples from Botany Bay 
The samples sent were enclosed m small canvas bags, and, 
though there was probably not more than half an-ounce of 
each, they were very musical on reaching me For purity and 
musical effect, the Botany Bay samples were more like the Eigg 
sand than any other kinds I had previously examined 

During the last five years I have been collecting Lhe various 
kinds of rock found in the Bournemouth high-level gravels (Cod 
nnglon) A section has lately been exposed at the head of 
Alum Chine Here a bed of angular and sub angular flint 
gravel $ ft (varying) in thickness rests on the Bagshota, and is 
covered by sand, humus, and peat At the base of the gravel 
bed I disinterred (on the 17th mat ) a small piece of vesicular 
lava, much decomposed m places, but retaining more than suffi¬ 
cient or its original structure for purposes of identification 

The specimen will be sliced for the microscope ; in the 
meantime I draw attention to it because it is, to my knowledge, 
the first specimen of vesicular lava that has been found In these 
gravels, Cecil Carus Wilson 

Oxford, July 37, 

The Flora and Patina of Bromley 

The Bromley Naturalist Society have recently appointed a 
Special Committee to draw up Bsti of the flora ana fauna of 
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the Bromley Union District. Thu district comprises the 
parishes of Beckenham, Bromley, Chelsfleld, Chialehunt, Cud- 
ham, Down, Farnborough, Foots Cray, Hayes, Keaton, Knock 
holt, Mottingham. North Cray, Orpington, St Mary Cray, St 
Paul's Cray, and West Wickham 

I am desired to ask you to allow me to state that the Special 
Committee will be glad to receive from your readers any infor 
mutton which in their opinion might be of service to the Com 
mittee, J French 

Hon Sec Special Committee 
99, Widmore-road, Bromley, Kent, July 27 


THE BRITISH ASSOCIATION 

Edinburgh 

An Edinburgh meeting of the British Association 
seems almost a home meeting At every turn we are 
reminded of some of those who bore their part in found¬ 
ing and building up the Parliament of Science Sir 
| David Brewster meets us in the University quadrangle 
1 The chair now set apart for the President of Section A 
was occupied for many years by James David Forbes, 
i while for one brief year Natural History in Edinburgh 
was identified with Edward Forbes, to whom the Asso¬ 
ciation owes, among many greater things, the evolution of 
the Red Lion Viewed through the vista of years, the in¬ 
tellectual life of Edinburgh seems to have been marked 
by the combination of the love of science and letters 
with the full enjoyment of social intercourse, and we have 
before such evidence of the persistence of this trait as 
bodes well for the success of the meeting 

The reception rooms are in keeping with the dignity 
of the Association, and afford every facility for the trans¬ 
action of business The programme of local arrange¬ 
ments which has been put in the hands of members 
^ indicates ample variety of occupation for hours of leisure 
This pamphlet is of convenient size and easy of refer¬ 
ence In one point of detail it is worthy of remark, 
its maps do not require to be unfolded , these are two, 
one showing clearly, although on a small scale, Edinburgh 
and its suburbs, and the other giving, on a large scale, 
the part of the city which will be most frequently 
traversed by visitors. The Excursion Handbook has 
evidently been compiled with much care, and it will 
I prove an interesting and artistic souvenir of the 
meeting 

Sir Archibald Geikie, the President of the Association, 
was President of the Geological section at the 1871 Edin¬ 
burgh meeting His address, suggested by the centenary 
of Hutton’s " Theory of the Earth/' deals with a subject 
in which Scottish geologists have ever been well to the 
front The last decade of geological work in Scotland has 
done much to unlock the secrets of rock structure, and 
there could be no more fit exponent of the results than 
the president. 

In the section programmes we hear promise of many 
1 welcome papers and several important discussions , in 
Section A, on Monday, the question of a National 
Physical Laboratory will be dealt with , while Tuesday 
will be devoted to a discussion on electrical units, in this 
j Prof von Helmholtz is expected to take part, Section B 
I and D will consider bacteriology, with special reference 
to Brewing , Section D, 11 Fisheries ” , Section F, u Old 
Age Pensions J> In Section C, the feature of the meeting 
is likely to be the review of recent work in the geology of 
Scotland, and the presence of a considerable number of 
foreign geologists is sure to lead to interesting dis¬ 
cussions The Prince of Monaco will give m Section E 
the results of Tiis observations on ocean currents. Sec¬ 
tion G will this year devote some attention to the subject 
on which there is much difference of opinion, the educa¬ 
tion of engineers 
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Inaugural Address by Sir Archibald Gkikie, LL.D , 
D.Sc, For Sec R S,, FRSE, F G.S , Director 
General op the Geological Survey of the United 
Kingdom, President 

In iti beneficent progress through theie ultnds the British 
Association for the Advancement of Science now for the fourth 
time receives a welcome In this ancient capital Once again, 
under the shadow of these antique towers, crowded memories 
of a romantic past fill our thoughts. The stormy annals of 
Scotland seem to move in procesiMfhefore our eyes as we walk 
these streets, whose names and^m^itions have been made 
familiar to the civilized world bjM&^gcmus of literature At 
every turn, too, we are reminded/ Tty the monuments which a 
grateful city has erected, that for many generations the pursuits 
which we are now assembled to foster have had here their con¬ 
genial home Literature, philosophy, science, have each in 
turn been guided by the influence of the great masters who have 
lived here, and whose renown is the brightest gem in the 
chaplet around the brow of this “ Queen of the North " 

Lingering for a moment over these local associations, we 
shall nod a peculiar appropriateness in the time of this renewed 
visit of the Association to Edinburgh A hundred years ago a 
remarkable group of men was discussing here the great prohlem 
of the history of the earth. James Hutton, after many years of 
travel and reflection, had communicated to the Royal Society of 
this city, in the year 1785, the first outlines of his famous 
“Theory of the Earth' Among those with whom he took 
counsel in the elaboration of his doctrines were Black, the 
illustrious discoverer of 11 filed air " and 11 latent heat 11 , Clerk, 
the sagacious inventor of the system of hreaking the enemy's 
hue in naval tactics , Hall, whose fertile ingenuity devised the 
first system of experiments in illustration of the structure and 
origin of rocks , and Playfair, through whose sympathetic 
enthusiasm and literary skill Hutton's views came ultimately to 
be understood and appreciated by the world at large With 
these friends, so well able to comprehend and criticize his efforts 
to pierce the veil that shrouded the history of this globe, he 
paced the streets amid which we are now gathered together, 
with them he sought the crags and ravines around us, wherein 
Nature has laid open so many impressive records of her past, 
with them he sallied forth on those memorable expeditions to 
distant parts of Scotland, whence he returned laden with trea¬ 
sures from a field of observation which, though now so familiar, 
was then almost untrodden The centenary of Hutton’s 
“Theory of the Earth” is an event in the annals of science 
which seems most fittt nj rtv celebrated by a meeting of the 
Bnlish Association ifeJHPnburgh 

In choosing fronT^flflfcn^ the many subjects which might 
properly engage your mfenllon on the present occasion, I have 
thought that it would not be inappropriate nor uninteresting 
to consider the more salient features of that “Theory,' 
and to mark ho#much in certain departments of inquiry has 
sprung from tne fruitful teaching of its author and his 
associates 

It was a fundamental doctrine of Hutton and hu school that 
this globe has not always worn the aspect which it bears at 
present , that, on the contrary, proofs may everywhere be culled 
that the land which we now see hu been formed out of the 
wreck of an older land Among these proofs the most obvious 
are supplied by some of the more familiar kinds of rock, which 
teach us that, though they are now portions of the dry land, 
they were originally sheets of gravel, sand, and inud, which had 
been worn from the face of long-vanished continents, and after 
being spread out over the floor of the sea, were consolidated 
into compact stone, and were finally broken up and raised once 
more to formpait of the dry land This cycle of change in¬ 
volved two great systems of natural processes. On theonehond, 
men were taught that by the action of running water the 
materials of the solid land are in a state of continual decay and 
transport to the ocean On the other hand, the ocean floor is 
luiblo from time to time to be upheaved by some stupendous in¬ 
ternal force akin to that which gives rise to the volcano and the 
earthquake Hutton farther perceived that, not only had the 
consolidated materials been disrupted and ejevated, but that 
m asses of molten rock had been thrust upward among them, and 
had cooled and crystallised In large bodies of granite and other 
captive rocks which form so prominent a feature on the earth's 

It was a special characteristic of this philosophical systcnubat 
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it sought in the changes now in progress on the earth's surface 
an explanation of those which occurred in older times Its 
founder refused to invent causes or modes of operation, for those 
with which be was familiar seemed to him adequate to solve 
the problems with which he attempted to deal. Nowhere was 
the profoundness of his insight more astonishing than in the 
clear, definite way in which be proclaimed and reiterated his 
doctrine, that every part of the surface of the continents, from 
mountain-top to sea-shore, is continually undergoing decay, and 
is thus slowly travelling to the sea." He saw that no sooner will 
the sea-floor be elevated into new land than it must necessarily 
become a prey to this universal and unceasing degradation He 
perceived that, as the transport of disintegrated material is ear¬ 
ned on chiefly by running water, rivers must slowly dig out for 
themselves the channels in which they flow, and thus that a 
system of valleys, radiating from the water parting of a country, 
must necessarily result from the descent of the streams from Ibe 
mountain crests to the sea. He discerned that this ceaseless 
and widespread decay would eventually lead to the entire demo¬ 
lition of the dry land , but he contended that from lime to time 
this catastrophe is prevented by the operation of the underground 
forces, whereby new continents are upheaved from the hed of 
the ocearL And thus in hu system a due proportion is main¬ 
tained betweey land and water, and the condition of the earth 
os a habitable globe is preserved 

A theory of the earth so simple in outline, so bold in concep¬ 
tion, so Tull of suggestion, ana resting on so broad a base of 
observation and reflection, ought, we might think, to have 
commanded at once the attention of men of science, even if it 
did not immediately awaken the interest of the outside world , 
but, as Playfair sorrowfully admitted, It attracted notice only 
very slowly, and several years elapsed before any one showed 
himself publicly concerned about it, either os an enernv or ft 
friend Some of its earliest critics assailed it for what they as¬ 
serted to belts irreligious tendency—an accusation which Hutton 
repudiated with much warmth The sneer levelled by Cowper 
a few years earlier at all inquiries into the history of the universe 
was perfeclly natural and intelligible from that poet's point of 
view I here was then a widespread belief that this world came 
into existence some six thousand years ago, and that any attempt 
greatly to increase that antiquity was meant as a blow to the 
authority of Holy Writ bo far, however, from aiming at the 
overthrow of orthodox beliefs, Hutton evidently regarded his 
“Theory” uafi important contribution in aid of natural rell 
gion He dwelt wuh unfeigned pleasure on the multitude of 
proofs which he was able 10 accumulate of an orderly design In 
the operations of nature, decay and renovation being so nicely 
balanced as to maintain the habitable condition of the planet, 
but as he refused to admit the predominance of violent action 
in terrestrial changes, and on the contrary contended for the 
efficacy of the quiet, continuous processes which wc can even 
now see at work around us, he wax constrained to require an 
unlimited duration of past time for the production of those 
revolutions of which he perceived such clear and abundant 
proofs in the crust of the earth. The general public, however, 
failed to comprehend that the doctrine of the nigh antiquity of 
the globe wax not inconsistent with the comparatively recent 
appearance of man—a distinction which seems so obvious now 

Hutton died in 1797, beloved and regretted by the circle of 
friends who had Icamt to appreciate his estimable character and 
to admire his genius, but with little recognition from the world 
at Urge Men knew not then that a great matter had passed 
away from their midst, who had laid broad add deep the founda 
tioDs of a new science , that hli name would beoomd a house¬ 
hold word in after generations, and th*l pilgrim* Would come 
from distant lands to visit The scenes from which he drew his 
inspiration 

Many years might have elapsed before Hutton's teaching met 
with wide acceptance, bod its recognition depended solely on 
the writings of the philosopher himself. For, dejpite his firm 
grasp of general principles and his mastery of the minutest 
details, he had acquired a literary style which, it must be ad¬ 
mitted, was singularly unattractive. Fortunately far hufame, as 
well as for the cause of science, hu devoted friend And disciple, 
Playfair, at once set himself to draw up an exposition of Hutton's 
views After five yean of labour on this task there appeared 
the classic “ Illustrations of the Huttonlan Theory," a work 
which for luminous treatment and graceful diction stands still 
without a rival in JLnglith geological literature. Though pro¬ 
fessing merely to set forth his friend's doctrines, Playfairs 



NA TURE 


[August 4, 189a 


31S 


treatise wu in many respects an original contribution to 
science or the highest value It placed for the first time in the 
clearest light the whole philosophy of Hutton regarding the his¬ 
tory of the earth, and enforced It with a wealth of reasoning and 
copiousness of illustration which obtained for it a wide apprecia¬ 
tion. From long converse with Hutton, and from profound 
reflection himself; Playfair gained such a com prehension of the 
whole subject that, discarding the non-essential parts of his 
master's teaching, he wu aWe to give so lucid and accurate an 
exposition of the general scheme of Nature's operations on the 
surface of the globe, that with only slight corrections and expan¬ 
sions his treatise may serve as a teat book to-day In some 
respects, Indeed, his volume wu long in advance of Its time, 
Only, for example, within the present generation has Lhe truth 
of his teaching in regard to the origin of valleys been generally 
admitted 

Various causes contributed to retard the progress of the Hut- 
toman doctrines. Especially potent wu the influence of the 
teaching of Werner, who, though he perceived that a definite 
order ol sequence could be recognised among the materials of 
lhe earth’s crust, had formed singularly narrow conceptions of 
the great processes whereby that crust hu been built up His 
enthusiasm, however, hred his disciples with thw zeal of 
proselytes, and they spread themselves over Europe to preach 
everywhere the artificial system which they had learnt in Saxony 
By a curious fate Edinburgh became one of (he great head¬ 
quarters of Wernerum The friends and followers of Hutton 
found themselves attacked in their own city by zealots who, 
proud of superior mineralogical acquirements, turned Lheir most 
cherished ideas upside down and assailed them in the uncouth 
jargon of Freiberg, Inasmuch as subterranean heat hod been 
invoked by Hutton as a force largely instrumental in consoli¬ 
dating and upheaving the ancient sedlmenLs that no# form so 
great a part of the dry land, his followers were nicknamed 
Plutomsts On the other hand, as the agency of wtLer was 
almost alone admitted by Werner, who believed the rocks of the 
earth's crust to have been chiefly chemical precipitates from a 
primeval universal ocean, those who adopted his views received 
the eqdally descriptive name of Neplunists The battle of 
these two contending schools raged fiercely here for some years, 
and though mainly from the youth, zeal, and energy of Jameson, 
and the influence which his position as Professor in the Univer¬ 
sity gave him, the Wernerian doctrines continued to hold Lheir 
place, they were eventually abandoned even by Jameson him¬ 
self, and the debt due Lo the memory of Hutton and Playfair 
was tardily acknowledged. 

The pursuits and lhe quarrels of philosophers have 
from early limes been a favourite subject of merriment 
to the outside world. Such a feud as that between lhe 
Plutomsts and Neptunlsts would be sure to furnish abun 
d&nt matter for the gratification of this propensity Turn¬ 
ing over the pages of Kay’s " Portraits, where so much 
that was distinctive of Edinburgh's society k hundred years ago 
is embalmed, we find Hutton’s personal peculiarities and pur¬ 
suits touched off in good humoured caricature In one plate he 
stands with arms folded and hammer in hand, meditating on the 
face of a cliff, from which rocky prominences In shape ot human 
faces, perhaps grotesque likenesses of his scientific opponents, 
gnn at him In another engraving he alts in conclave with his 
friend Black, possibly arranging for that famous banquet of 
garden-snails which the two worthies had persuaded themselves 
to look upon as a strangely neglected form of human food 
More than a generation later, when the Huttonlsts and Werner- 
Jsta were at the height of their antagonism, the humorous aide of 
the controversy did not escape tjie notice of the author of 
M Waverley,” who, you will remember, when he makes Meg 
Dods recount Lhe various kinds of wise folk brought by Lady 
Penelope Pennfeather from Edinburgh to St, Ronan's Well, 
does not forget to include those who “ rin uphill and down dale, 
knapping the chucky stanes to pieces wl' hammers, like sae 
tnony road-maken run daft, to see how the warld was made." 

Among the names of Lhe friends and followers of Hutton there 
is one which on this occasion deserves to be held in especial 
honour, that of Sir James Hall, of'Dunglass. Having accom¬ 
panied Hutton in some of his excursions, and having discussed 
with him the problems presented by the rocks of Scotland, Hall 
was familiar with the views of his master, and was able to sup¬ 
ply him with fresh illustrations of them from different parts of 
[be country. Gifted with remarkable originality and ingenuity, 
be sooQ perceived that some of the questions involved in tne 
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theory of the earth could probably be solved by direct physical 
experiment Hutton, however, mistrusted any attempt 11 to 
judge of the preat operations of Nature by merely kindling a fire 
ann looking into Lhe bottom of a little crucible.Oat of defer¬ 
ence to Lhis prejudice Hall delayed to carry out his Intention 
during Hutton's lifetime, But afterwards he instituted a remark¬ 
able aeries of researches which are memorable in the history of 
science as the first methodical endeavour lo test the value or 
geological speculation by an appeal to actual experiment. The 
Neptunists, in ridiculing the Huttoman doctrine that basalt and 
similar rocks had once been molten, asserted that, had inch 
been Lheir origin, these masses would now be found in the 
condition of glass or slag Hall, however, triumphantly vindi¬ 
cated hu friend's view by proving that basalt could be fused, 
and thereafter by slow cooling could be made to resume a stony 
texture Again, Hutton had asserted that under the vast pres¬ 
sures which must be effective deep within the earth’s enut, 
chemical reactions must be powerfully influenced, and that under 
Buch conditions even limestone may conceivably be melted with 
out losing Us carbonic acid Various specious arguments have 
been adduced against this proposition, but by an ingeniously de¬ 
vised series of experiments, Hall succeeded in converting lime 
stone under great pressure into a kind of marble, and even fused 
it, and found that it (hen acted vigorously on other rocks 
These admirable researches which laid ihe foundations of 
experimental geology, constitute not the least memorable of the 
services rendered by the Huttoman school to the progress of 
science 

Clear as was the insight and sagacious lhe inferences of these 
great masters in regard to the history of the globe, their vision 
was necessarily limited by the comparatively narrow range of 
ascertained fact which up to their time had been established 
They taught men to recognize that the present world 11 built of 
the rums of an earlier one, and they explained With admirable 
perspicacity the operation of the processes whereby the de¬ 
gradation and renovation of land are brought about But they 
never dreamed that a long and orderly series of such successive 
destructions and renewals had token place, and had left their 
records in the crust of the earth They never imagined that 
from these records it would be possible to establish a deter¬ 
minate chronology Lhat could be read everywhere, and applied 
to the elucidation of the remotest quarter of the globe It was 
by the memorable observations and generalizations of William 
Smith that this vast extension of our knowledge of the past 
history of the earth become possible While the Scottish 
philosophers were building up their theory here. Smith was 
quietly ascertaining by exLended journeys Lhat the stratified 
rocks of the West of England occur In a definite sequence, and 
that each well-marked group of them can be discriminated from 
the others and Identified across the country by means of its en¬ 
closed organic remains It 19 nearly a hundred years since he 
made known his views, so that by a curious coincidence we may 
fitly celebrate on this occasion the centenary of William Smith 
as well as that of James Hutton No single discovery has ever 
had a more momentous and far-re aching influence on the pro¬ 
gress of a science than that law of organic snccession which 
Smith established At first it served merely to determine the 
order of the stratified rocks of England But it soon proved to 
possess a world-wide value, for it was found to furnish the key 
10 the structure of the whole stratified crust of the earth It 
showed that within lhat crust lie the chronicles of a long history 
of plant and animal life upon this planet, it supplied the means 
of arranging the materials for this history in true chronological 
sequence, and It thus opened out a magnificent vista through a 
vast senes of sgei, each marked by Its own distinctive types of 
organic life, which, in proportion to their antiquity, departed 
more and more from the aspect of the living world 

Thus a hundred yean ago, by the brilliant theory of Hutton 
and the fruitful generalization of Smith, the study of the earth 
received In our country the Impetus which has given birth to 
the modern science of geology, 

To review the marvellous progress which this science has 
made during the first century of its existence would require not 
one but many houn for adequate treatment The march of dls 
covery hu advaq^ed along a multitude or different paths, and 
the domains of Nature which have been included within the 
growing territories of human knowledge have been many and 
ample. Nevertheless, there are certain departments of Investi¬ 
gation to which we may profitably restrict our attention on the 
present occasion, and wherein we may see how the leading 
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rjociplca lhat were proclaimed in this city a hundred yean ago 

ave germinated and borne fruit all over ine world 

From the earliest Limes the natural features of the earth's 
surface have arrested the aftenUon of mankind The rugged 
mountain, the cleft ravine, the scarped ehff, the solitary 
boulder, have stimulated cunosiLy and prompted many a specu¬ 
lation as to their origin The shell* embedded by millions In 
the solid rocks of hill* far removed from the sea have still 
further pressed home these “ obstinate questionings J> 13 uL for 
many long centuries the advance of inquiry into such matters 
was arrested by the paramount influence of orthodox theology 
It was not merely that the Church opposed itself to the simple 
and obvious interpretation nf these natural phenomena Soira 
phcit had faith become in the accepted views of the earth’s age 
and of the history of creation, lhat even laymen of intelligence 
and learning set themselves unbidden and In perfect good faith 
to explain away the difficulties which Nature so persistently 
raised up, and to reconcile her teachings with those of the 
theologians In Lhe various theories thus originating, the 
amount of knowledge of natural law usually stood in inverse ratio 
to the share played in them by an uncontrolled imagination The 
speculaunns, for example, of Burnet, Whislon, Whitehurst, and 
others in this country, cannot be read now without a smile In 
no sense were they scientific researches , they can only be looked 
upon A 3 exercilations of learned ignorance Springing 
mainly out of a laudable desire to promote what was believed 
to he the caU'-e of Lrue religion, they helped to retard inquiry, 
and exercised in lhat respect a baneful influence on intellectual 
progress 

It 11 the special glory of the Edinburgh school of geology to 
have cast aside all this fanciful trifling Hutton boldly pro¬ 
claimed that it was no part of hi* philosophy to account for the 
beginning of things His concern lay only with the evidence 
fumishecThy the earth itself as to its origin WiLh the intuition 
of true genius he early perceived that the only solid basis from 
which lo explore what has taken place in byegone lime is a 
knowledge of what is taking place to-day He thus founded 
his system upon a careful studv of the proceuei whereby geolo 
cal changes are now brought abouU He felt assured that 
ature must be consistent and uniform in her working, and 
that only in proportion a^ her operations at the present Lime are 
watched and undentood will the ancient history of the earth 
become intelligible Thus, In his hands, the investigation of 
the Present became the key to the interpretation of the Past 
The establishment of this great truth was the first step towards 
the inauguration of a true science of the earth The doctrine of 
the uniformity of causation in Nature became the fruitful prin¬ 
ciple on which the structure of modern geology could be 
built up 

Fresh life was now breathed into the study of the earth A 
new spirit seemed lo animate the advance along every pathway 
of Inquiry Facta that had long been familiar came to possess a 
wider and deeper meaning when their connection with each 
other was recognized as parts of one great harmonious system of 
coollnuoui change In no department of Nature, for example, 
was this broader vision more remarkably displayed than In that 
wherein the circulation of water between land and sea plays the 
most conspicuous |»r( From the earliest times men had 
watched the coming of cloud*, the fall of rain, the flow of rivers, 
and had recognised that on this nicely adjusted machinery the 
beauty and fertility of the land depend But they now leamt 
that this beauty and fertility involve a continual decay of the 
terrestrial surface , that the soil is a measure of this decay, and 
would cease to afford us maintenance were it not continually 
removed and renewed, that through the ceaseless transport of 
sod by riven to Lhe sea the face of the land is slowly lowered in 
level and carved into mountain and valley, and that the mate¬ 
rials thus borne outwards to the floor of the ocean are not lost, 
but accumulate there lo form rocks, which In the end wdl be 
upraised mLo new lands. Decay And renovation, in well- 
balanced proportions, were thus shown to be the system on 
which the existence of the earth as a habitable globe had been 
established. It was impossible to conceive that the economy of 
the planet could be maintained on any other basis WilhouL 
the circulation of water the lire of plants and animals would be 
impossible, and with Lhat circulation the decay’of the surface of 
the land and the renovation of its disintegrated materisJe are 
necessarily involved 

As it is now so must it have been in past time. Hutton and 
Playfair pointed Lo the stratified rocks of the earth’s erases 
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demonstrations Lhat the same processes which are At work to-day 
have been Lo operation from a remote antiquity. By thus 
placing their theory on a basis of actual observation, and provi¬ 
ding in the study of existing operations a guide to the interpre¬ 
tation of those m past time*, they rescued the investigation of 
the history of Lhe earth from the speculation* of theologians and 
cosmologists, and established a place for it among the recog¬ 
nized inductive sciences To Lhe guiding influence of their 
philosophical system the prodigious stride* made by modern 
geology are In large measure to ta attributed And here in 
their own city, after (he lapse of a hundred years, let us offer 
to their memory the grateful homage of all who have profited by 
their labours 

But while we recognize with admiration the far reaching in¬ 
fluence of the doctrine of uniformly of causation in Lhe investi¬ 
gation of Lhe history of the earth, we must upon reflection admit 
that the doctrine hu been pushed to an extreme perhaps not 
contemplated hy its original founders To take the existing 
conditions of Nature as a platform of actual knowledge from 
which to start in an Inquiry into former conditions wa* logical 
and prudent Obviously, however, human experience, in the 
few centuries during which attention has been turned to such 
subjects, fyaa been too brief to warrant any dogmatic assumption 
that the various natural processed must have been earned on in 
the past with the same energy and at the same rate as they are 
carried on now. Variation* in energy might have been legi¬ 
timately conceded as possible, though not lo be allowed without 
reasonable proof In their favour It was right to refuse to admit 
Lhe operation of speculative cause* of change when the pheno¬ 
mena were capable of natural and adequate explanation by 
reference to cause* that can be watched and investigated But 
it was an error to take for granted that no other kind of process 
or influence, nor any variation in the ra’e of activity save those 
of which man has had actual cognizance, has played a part in 
the terrestrial economy The uniformitanan writers laid them¬ 
selves open lo the charge of maintaining a kind of perpetual 
motion in the machinery of Nature lliey could find in the 
record* of the earth's history no evidence of a beginning, no 
prospect of an end They aaw that many successive renovations 
and destructions had been effected on the earth's surface, and 
that (hi* long line of vicissitude* formed a senes of which the 
earliest were lost In antiquity, while the latest were still in pro¬ 
gress towards an apparently illimitable future 

The discoveries of William Smiih, had they been adequately 
understood, would have been seen to offer a corrective to this 
rigidly uniformitanan conception, for they revealed t^iat the 
crust of the earth contains the long record of an unmistakable 
order of progression in organic types They proved that plants 
and animals have varied widely in successive periods of Lhe 
earth’s history, the present condition of organic life being only 
the latest phase of a long preceding series, each stage of which 
recedes further from the existing aspect of things m we trace it 
backward into the past And though no relic had yet been 
found, or indeed was ever likely to be found, of the fint living 
things that appeared upon the earth's surface, the manifest 
simplification of types m the older formations pointed irresistibly 
to some beginning from which the long procession had taken Its 
Start If then it could thus be demonstrated that there had been 
upon the globe an orderly march of living forms from the lowliesL 
grades in early time* Lo man himself to day, and thus that mono 
department of her domain, extending through the greater portion 
of the records of the earth’s history, Nature had not been uniform 
but bad followed a vast and noble plan of evolotlop, surely it 
might have been expected that those who duaovpred and. made 
known this plan would seek to ascertain whether some analogous 
physical progression from a definite beginning might not be dis¬ 
cernible in tne framework of the globe Itaclf. 

Bat (he early masters of the science laboured under two great 
disadvantages In the first place, they found the oldest records 
of the earth's history so broken up and effaced as to be no longer 
legible And in tne second place, they lived under the spell 
of that strong reaction against speculation which followed the 
bitter controversy between the Neptunlsls and Plujonlsts id the 
earlier decades of the century They considered themselves 
bound to search, for facts, not to build up theories , and a* in 
the crust of the earth they could find no facts which threw any 
light upon the primeval constitution and subsequent develop¬ 
ment of our planet, they shat their ears to any theoretical Inter¬ 
pretations that might be offered from other departments or 
science. It wa* enough for them to maintain, « Hutton had 
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done, that in the visible structure of the eerth itself no truce can 
be found of the beginning of things, and that the oldest terrestrial 
records reveal no physical conditions essentially different from 
those In which we still live They doubtless listened with 
Interest to the speculations of Kant, Laplace, and Herachel, on 
the probable evolution of nebulae, suns, and planets, but It was 
with the languid Interest attaching to ideas that lay outside of 
their own domain of research They recognized no practical 
connection between such speculations and the data furnished by 
the earth itself as to its own history and progress 

Thu curious lethargy with respect to theory on the part of 
men who were popularly regarded ns among the most speculative 
followers of science would probably not have been speedily dis¬ 
pelled by any discovery made within their own field of observa¬ 
tion Even now, after many years of the most diligent research, 
the first chapters of our planet's history remain undiscovered or 
undecipherable On the great terrestrial palimpsest the earliest 
inscriptions seem to have been hopelessly effaced by those of 
later ages But the question of trie primeval condition and 
subsequent history of the planet might be considered from the 
side of astronomy and physics And 11 was by investigations of 
this nature that the geological torpor was eventually dissipated 
To our illustrious former President, Lord Kelvin, whooccupied 
this chair when the Association last met in Ediobiygh, is mainly 
due the rousing of attention to this subject 13 y the mo^t 
convincing arguments he showed how impossible it was to believe 
in the extreme doctrine of unlformitanan ism And though, 
owing to uncertainty in regard to some of the data, wide limits 
of time were pustulated by him, he insisted that within these 
limits the whole evolution of the earth and Us inhabitants must 
have been comprised While, therefore, the geological doctrine 
that the present order of Nature must be our guide to the inter¬ 
pretation of the pnst remained as true and fruitful os ever, it had 
now to be widened by the reception of evidence furnished by a 
study of the earth as a planetary body The secular loss of 
heat, which demonstrably takes place Doth from the earth and 
the sun, made it quite certain that the present could not have 
been the original condition of the system This diminution of 
temperature with all its consequences is not a mere mailer of 
speculation, but a physical fact of the present time as much as 
any of the familiar physical agencies that affect the surface of 
the globe It points with unmistakable directness 10 that 
beginning of things of which Hutton and his followers could 
find no gi^d * 

Another modification or enlargement of the unifo-mitarian 
doctrine was brought about by continued Investigation of the 
terrestrial crust and consequent increase of knowledge respecting 
the history of Lhe earth Though Hutton and Playfair believed 
in periodical catastrophes, and Indeed required these to recur 
in order to renew and preserve the habitable condition of our 
planet, their successors gradually came to view with repugnance 
any appeal to abnormal, and especially to violent manifestations 
of terrestrial vigour, and even persuaded themselves that such 
slow and comparatively feeble action as had been witnessed by 
man could alone he recognized in the evidence from which 
geological history must be compiled Well do f rememher in 
my own boyhood what a cardinal article of faith this preposses¬ 
sion had become We were taught hy our great and honoured 
master, Lyell, to believe implicitly in gentle and uniform opera¬ 
tions, extended over indefinite periods of time, though possibly 
some, with the zeal of partisan*, carried this belief to an ex¬ 
treme which Lyell himself did not approve The moat stupen¬ 
dous marks of terrestrial disturbance, such as the structure of 
great mountain chains, were deemed tp be more satisfactorily 
accounted for by slow movements prolonged through indefinite 
ages than by any Budden convulsion 

What the more extreme members of the unlformitanan school 
failed to perceive was the absence of all evidence that terrestrial 
catastrophes even on a colossal scale might not be a part of the 
present economy of thia globe Such occurrences might never 
seriously affect lhe whoTe earth at one lime, and might return 
at such wide intervals that no example of them has yet been 
chronicled by man. But that they have occurred again and 
again, and even within comparatively recent geological times, 
hardly admits of serious doubt How far at different epochs 
and in various degrees they may have included the operation of 
cosmical Influences lying wholly outside the planet, and how 
far they have resulted from movements within the body of the 
planet itself, must remain for further Inquiry Yet the admli- 
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sion that they have played a part in geological history may be 
freely made without impairing the real value of lhe Huttoman 
doctrine, that in the interpretation of this history our main 
mult be a knowledge of the existing processes of terrestrial change. 

As the most recent and best known of these great transforma¬ 
tions, the Ice Age stands out conspicuously before us If any 
one sixty years ago had ventured to affirm that at no very 
distant dale the snows and glaciers of the Arctic regions 
stretched southwards into France, he would have been treated 
as a mere visionary theorist Many of the facts to which he 
would have appealed in support of his statement were already 
well known, but they had received various other interpretations 
By some observers, notably by Hutton’s friend, Sir James Hall, 
they were believed to be due to violent debacles of water that 
swept over the face of the land By others they were attributed 
to the strong tides and currents oT [he sea when the land stood 
at a lower level The unlformitanan school of Lyell had no 
difficulty in elevating or depressing land to any required extent 
Indeed, when we consider now averse these philosophers were 
to admit any kind or degree of natural operation other Lhan 
those of which there was some human experience, we may well 
wonder at the boldness wiih which, on sometimes the slenderest 
evidence, they made land and sea change places, on the one 
hand submerging mountain ranges, and on the other placing 
great barriers of land where a deep ocean rolls They took 
such liberties with geography because only well-established 
processes of change were invoked in the operations Knowing 
that during the passage of an earthquake a territory bordering 
the sea may be upraised or sunk a few feet, they drew the 
sweeping inference that any amount of upheaval or depression 
of any part of lhe earih’s surface might be claimed in explana¬ 
tion of geological problems The progress of inquiry, while it 
has somewhat curtailed this geographical license, has now made 
known m great detail the strange story of the Ice Age 

There cannot be any doubt that after man had become a 
denizen of the earth, n great physical change came over ihe 
northern hemisphere The climate, which had previously been 
so mild that evergreen trees flourished within ten or twelve 
degrees of the north pole, now became so severe that vast 
sheets of snow and ice covered the north of Europe and crept 
southward beyond the south coast of Ireland, almost n9 far os 
the southern shores of England, and across the Baltic into 
France and Germany This Arctic transformation was not an 
episode that lasted merely a few seasons, and left the land to 
resume thereafter its ancient aspect, With various successive 
fluctuations n must have endured for many thousands of years 
When it began to disappear It probably faded away as slowly 
and imperceptibly as it had advanced, and when it linally 
vamshed it left Europe and North America profoundly changed 
in the character alike or iheir scenery and of their inhabitants 
The ru^ped rocky contours of earlier limes were ground smooth 
and polished by the march of the ice across them, while the 
lower grounds were buried under wide and thick sheets of clay, 
gravel, and sand, left behind by the melting ice The varied 
and abundant flora which had spread so far within the Arctic 
circle was driven away into more southern and less ungemal 
clime* But most memorable of all was the extirpation of the 
rominent large animals which, before the advent of the ice, 
ad roamed over Europe The lions, hyaenas, wild hones, 
hippopotami, and other creatures either became entirely extinct 
or were driven into the Mediterranean basin and into Africa 
In their place came northern forms—the reindeer, glutton, musk 
ox, woolly rhinoceros, and mammoth 

Such a marvellous transformation in climate, in scenery, in 
vegetation and in inhabitant!, within what was after all but a 
brief portion of geological Lime, though U may have Involved no 
sudden or violent convulsion, is surely entitled to rank ai a 
catastrophe in the history of Lhe globe It was probably 
brought about mainly if not entirely by the operation of forces 
external to the earth No similar calamity having befallen the 
continents within the time during which man has been recording 
hks experience, the Ice Age might be cited as a contradiction to 
the doctrine of uniformity, and yet It manifestly arrived a« part 
of the established order of Nature Whether or not we grant 
that other Ice ogej preceded the last great one, we mast admit 
that the conditions under which it arose, bo far aa we know 
them, might conceivably have occurred before and may occur 
again The various agencies called into play by the extensive 
refrigeration of the northern hemisphere were not different 
from those with which we are familiar 1 Snow fell and glaciers 
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crept as they do to-day Ice icored ani polished rocks exactly 
as it still does among the Alps and In Norway There was 
nothing abnormal in the phenomena save the scale on which 
they were manifested And thus, taking a broad new of the 
whole subject, we recognize the catastrophe, while at the same 
lime we see in Its progress the operation of Lhose same natural 
processes which we know to be Integral parts of the machinery 
whereby the surface of the earth 19 continually transformed 

Among the debts which science owes to the Huttonian school, 
not the least memorable Is the promulgation of the first well- 
founded conceptions of Lhe high antiquity of the globe Some 
six thousand yetars had previously been believed to comprise the 
whole life of the planet, and indeed of the entire universe 
When the curtain was then first raised that had veiled the 
history of the earth, and men, looking beyond the brief span 
within which they had suppo ed that history to have been 
transacted, behold the records of a long vista of ages stretching 
far awn/ into a din illimitable past, the prospect vividly im¬ 
pressed their imagination Astronomy had made known the 
immeasurable fields of space , the new science oT geology 
seemed now to reveal boundless distances of Lime The more 
the terrestrial chronicles were studied the farther could the eye 
range into an anLiquity so vast as to defy all attempts to measure 
or define it The progress of research continually furnished 
additional evidence of the enormous duration of the ages thaL 
preceded the coming of man, while, as knowledge increased, 
jienodi that were thought to have followed each other con¬ 
secutively were found to have been separated by prolonged 
intervals of time ThuB the idea arose and gained universal 
acceptance that, just as no boundary could he set to the 
astronomer in his free range through space, so the whole of 
bygone eternity lay open to the requirements of the geologist 
Plavfair, re echoing and expanding Hutton’s language, had 
declared that neither among the records of the earth nor in the 
planetary motions can any trace be discovered of the beginning 
or of the end of the present order of things , that no symptom 
of infancy or of old age has been allowed to appear on Lhe face 
of Nature, nor any sign by which either the past or the future 
duration of the universe can be estimated , and that although 
the Creator may put an end, as He no doubt gave a beginning, 
to the present system, such a catastrophe will not be Drought 
about by any of the lawn now existing, and is not indicated by 
anything which we perceive This doctrine was naturally 
espoused with warmth by the extreme uniformitanan school, 
which required an unlimited duration of time for the accomplish¬ 
ment of such slow and quiet cycles of change as they conceived 
to be alone recognizable in the record of the earth's past 
history 

It was Lord Kelvin who, in the writings to which I have 
already referred, first called attention to the fundamentally 
erroneous nature of these conceptions He pointed out that 
from the high internal temperature of our globe, increasing in¬ 
wards a 9 it aoe 1 *, and from the rate of loss of its heat, a limit 
may be fixed to the planet’s antiquity He showed that so far 
frum there being no sign of a beginning, and no prospect of an 
end to the present economy, every lineament of the solar 
system bears witness 10 a gradual dissipation of energy from 
some definite starting point No very precise data were theD, 
or indeed are now, available for computing the interval which 
hai elapsed since that remote commencement, but he estimated 
that the surface of Lhe globe could not have consolidated less 
than twenty millions of years ago, for the rate of increase of 
temperature inwards would in that case have been higher than 
it actually is , nor more than 400 millions of yean ago, for 
then there would have been no sensible increase at all He 
was inclined, when first dealing with the subject, to believe that 
from a review of all the evidence then available, some such 
period as 100 millions of yean would embrace the whole 
geological history of the globe 

It Is not a pleasant experience to discover that a fortune 
which one has unconcernedly believed to be ample has some¬ 
how taken to itself wings and disappeared. When the geologist 
was suddenly awakened bv the energetic warning of the physicist, 
who assured him that he had enormously overdrawn his account 
with past time, it was but natural under the Arcumstances that 
he should think the accountant to be mistaken, who thus re¬ 
turned to him dishonoured the large drafts he had made on 
eternity. He saw how wide Were the limits of time deducible 
from physical consideration!, how vague the data frooi*w^ilch 
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they bad been calculated And though he could not help 
admitting that rflirait must be fixed beyond which his chronology 
could not be extended, he consoled himself with llje reflection 
that after all a hundred millions of years was a tolerably ample 
period of time, and might possibly have been quite sufficient for 
the transaction of all the prolonged sequence of events recorded 
in the crust of the earth He was therefore disposed to ac¬ 
quiesce m the limitation thus imposed upon geological history 

But physical inquiry continued to be pushed forward with re¬ 
gard to the early hutoij and the ahtiquily of Lhe earth Further 
consideration of the influence of tidal friction in retarding the 
earth’s rotation, and of the sun's rate of cooling, led to sweep¬ 
ing reductions of Lhe time allowable for the evolution of the 
lanet The geologist found himself in Lhe plight of Lear when 
is bodyguard of one hundred knights was cut down 11 What 
need you five-and-twenty, ten or five?" demands the inexorable 
phyncut, as he remorselessly strikes slice after slice from hia 
allowance of geological time Lord Kelvin is willing, 1 believe, 
to grant us some twenty millions of years, but Prof lait would 
have us content with less than ten millions 

In scientific as in other mundane questions there may often 
l>e two sides, and the truth may ultimately be found not to lie 
wholly wuh either I frankly confess that the demands of the 
early geologists for an unlimited senes of ages were extravagant, 
and, even for" their own purposes, unnecessary, and that the 
physicist did good service in reducing them. It may also be 
freely admilled that the latest conclusions from physical con¬ 
siderations of the extent of geological Lime require that the in 
terpretauon given to the record of the rocks should be rigorously 
revised, wuh Lhe view of ascertaining how far that interpretation 
may be capable of modification or amendment But we must 
also repiember that the geological record constitutes a voluminous 
body of evidence regarding Lhe earth's history which cannot be 
ignored, and must be explained in accordance with ascertained 
natural laws If the conclusions derived from the most careful 
study of this record cannot be reconciled wilh those drawn Irom 
physical considerations, it is surely not too much to ask that the 
latter should be also revised It has been well said that the 
mathematical mill is an admirable piece of machinery, butihat 
the value of what it yields depends upon the quality of whaL is 
put into it lhat there must be some flaw in the physical 
argument I can, for my own part, hardly doubt, though I do not 
pretend to be able to say where it is to be found Some assump¬ 
tion, it seems Let me, has been made, or some consideration has 
been left out of sight, which will eventually be seen to vitiate 
the conclusions, and which when duly taken inlo account will 
allow Lime enough for any reasonable interpretation of the 
geological record 

In problems of this nature, where geological data capable of 
numerical statement are so needful, it 15 hardly possible to obtain 
trustworthy compulations of time We can only measure the 
rate of changes in progress now, and infer from these changes 
the length of time required for the completion of results achieved 
by the same procease a in the past There is fortunately one great 
cycle of movement which admits of careful investigation, and which 
has been made to furnish valuable materials for estimates of this 
kind The universal degradation of the land, so noLabie a cha¬ 
racteristic of Lhe earth's surface, has been regarded as an ex¬ 
tremely slow process Though it goes on without ceasing, yet 
from century to century it seems to leave hardly any perceptible 
trace on the landscapes of a country Mountains and plains, 
hills and valleys, appear lo wear the same familiar aspect which 
is indicated in the oldest pages of history. This obvious slow¬ 
ness in one of the most important deportments of geological 
activity, doubtless contributed in large measure to form and 
foster a vague belief in the vaslness of the antiquity required for 
the evolution of the earth 

But, as geologists eventually came to perceive, the rate of 
degradation of the land if capable of actual measurement The 
amount of material worn away from the surface of any drainage* 
basin and carried In the form of mud, sand, or gravel, by the 
main river into the sea, represents the extent Lo which that 
surface has been lowered by waste in any given period of time 
But denudation and deposition must be equivalent to each other 
As much material must be laid down in sedimentary accumula¬ 
tions as has been mechanically removed, so that in measuiiog 
the annual bulk of sediment borne into the tea by a ruer, we 
obtain a clue not only to the rate of denudation of the land, but 
alto to the rate at which the deposition of new sedimentary 
formations takes place. 
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As might be expected, the activities involved in the lowering 
of the surface of the land are not everywhere equally energetic 
They are naLurally more vigorous where the rainfall 11 heavy, 
where the dally range of temperature Is large, and where frosts 
are revere. Hence they are obviously much more effective in 
mountainous regions than on plains , and their results must 
constantly vary, not only In different basins of drainage, but 
even, and sometimes widely, within the same basin Actual 
measurement of the proportion of sediment in river water showi 
that while In some cases the lowering of the surface of the land 
may be as much as y^ir of a foot in a year, in others it falls as 
low as In other words, the rate of deposition of new sedi¬ 

mentary formations, over an area of sea-floor equivalent to 
that which has yielded the sediment, may vary from one foot In 
730 years to one foot in 6,Boo yean 

If now we take these results and apply them as measures of 
the length of lime required for the deposition of the various sedi 
mentary masses that form the outer part of the earth's crust, we 
obtain some indication of the duration of geological history On 
a reasonable computation these stratified masses, where most 
fully developed, attain a united thickness of not leas than 100,000 
feet If they were all laid down at the most rapid recorded rate 
of denudation, they would require a period of sevtntv-three 
millions of yean for their completion If they were laid down 
at the slowest rate they would demand ■ period of not less than 
680 millions. 

But it may be argued that all kinds of terrestrial energy are 
growing feeble, that the most active denudation now in progress 
11 much less vigorous than that of bygone ages, and hence that 
the stratified part of the earth’s crust may have been put together 
In a much briefer space of lime than modern events might lead 
us to suppose Such arguments are easily adduced and look 
sufficiently specious, but no confirmation of ihem can be 
gathered from the rocks On the contrary, no one can thought 
fully study ihe various systems of stratified formations without 
being Impressed by the fulness of their evidence that, on the 
whole, the accumulation of sediment has beeu extremely slow 
Again and again we enconnler groups of strata composed of thin 
paper like lammse of the finest silt, which evidently settled down 
quietly and at Intervals on the sea bottom We find successive 
layers covered with ripple-marks and sun cracks, and we recog 
nize In them memorlain of ancient shores where sand and mud 
tranquilly gathered as they do in sheltered estuaries at the present 
day \Ve can see no proof whatever, nor eten any evidence 
which suggests, that on the whole the rate of waste and sedi¬ 
mentation was more rapid during Mesozoic and Paleozoic time 
than It is to-day Had there been any marked difference In 
this rate from ancient to modern times, it would be incredible 
that no clear proof of it should have been recorded in the crust 
of the earth. 

But In actual fact the testimony in favour of the slow accumu¬ 
lation and high antiquity of the geological record is much stronger 
than might be inferred from the mere thickness of the stratified 
formations These sedimentary depodts have not been laid 
down in one unbroken sequence, but have had their continuity 
interrupted again and again by npheaval and depression So 
fragmentary are they in some regions, that we can eaiily demon¬ 
strate the length of time represented (here by still existing sedi¬ 
mentary strata to be vastly lets than the time indicated by the 
gaps in the senes. 

There is yet a further mod Impressive body of evidence fur¬ 
nished by the successive races of plants and animals which have 
lived upon the earth and have left their remains sealed up within 
ita rocky cruit No one now believes in the exploded doctrine 
that successive creations and universal destructions of organic 
life are chronicled in the stratified rocks It Is everywhere ad¬ 
mitted that, from the remotest times up to the present dsy, there 
has been an onward march of development, type succeeding type 
in one long oontinnous progression. As to the rate of this 
evolution precise data are wanting There is, however, the im¬ 
portant negative argument furnished by the absence of evidence 
of recognisable specific variations of organic forms since man 
began to observe and record We know that within human 
experience a few species have become extinct, but there is no 
conclusive proof that a single new species has come into exist¬ 
ence, nor are appreciable variations readily apparent in forms 
that live in a wild state. The seeds and plants found with 
Egyptian mummies, and the flowari and fruits depicted on 
Egyptian tombs, are easily Identified wiLh the vegetation of 
modern Egypt The embalmed bodies of animals found in that 
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country show no sensible divergence from the structure or pro¬ 
portions of the same animals at the present day The human 
races of Northern Africa and Western Asia were already as dU- 
nncl when portrayed by the ancient Egyptian artists as they are 
now, and they do not seem to have undergone any perceptible 
change Bince then Thus a lapse of four or five thousand years 
has not been accompanied by any recognizable variation in such 
forms of plant and animal life as can oe tendered in evidence 
Absence of sensible change in these instances Is, of course, no 
proof that considerable alteration may not have been accom 
pllshed in other forms more exposed to vicissitudes of climate 
and other external influences. But it furnisher at least a pre¬ 
sumption in favour of the extremely tardy progress of organic 
variation, 

If, however, we extend oar vision beyond the narrow range of 
human history, and Look at the remains of the plants and animals 
preserved in those younger formations which, though recent 
when regarded as parts of the whole geological record, must be 
many thousands of years older than the very oldest of human 
monuments, we encounter the most Impressive proofs of the 
persistence of specific forms Shells which lived in our seas 
before the coming of the Ice Age present the very same 
peculiarities of form, structure, and ornament which their 
descendants at ill possess The lapse of bo enormous an Interval 
of time has not sufficed seriously to modify them So too with 
the plants and the higher animals which 1I1II survive Some 
forms have become extinct, but few or none which remain dis¬ 
play any transitlooal gradations into new species We must 
admit that such transitions have occurred, that indeed they have 
been in progress ever since organised existence began upon our 
planet, and are doubtless taking place now But we cannot 
detect them on the way, and we feel constrained to believe that 
their march must be excessively slow 

There is no reason to think Lhat the rate of organic evolution 
has ever seriously varied , at least no proof has been adduced of 
such variation Taken in connection with the testimony of the 
sedimentary rocks, the inferences deducible from fossils entirely 
bear out the opinion that the building up of the stratified cruU 
of the earth has been extremely gradual If the many thousands 
of years which have elapsed since the Ice Age have produced 
no appreciable modification of surviving plants and animals, 
how vast a period must have been required for that marvellous 
scheme of organic development which is chronicled In the rocks I 

After careful reflection on the subject, I affirm Lhat the geo 
logical record furnishes a mass of evidence which no arguments 
drawn from other departments of Nature can explain away, and 
which, it seems to me, cannot be satisfactorily Interpreted save 
with an allowance of lime much beyond the narrow limits which 
recent physical speculation would concede. 

I have reserved for final consideration a branch of the history 
of the earth which, while it has become, within ihe lifetime of 
the present generation, one of the most interesting and fasci¬ 
nating departments of geological inquiry, owed its first impulse 
to the far-seeing Intellects of Hutton And Playfair With the 
penetration of genius these illustrious teachers perceived that if 
the broad masses of land and the great chains of mountains owe 
their ongm to stupendous movements which from time to lime 
have eonrulsedxhe earth, their details of contour must be mainly 
due to the eroding power of running water They recognized 
that as the surface of the land is continually worn down, It is 
essentially by a process of sculpture Lhat the physiognomy of 
every country has been developed, valleys being hollowed out 
andhilli left standing, and that these inequalities in topographi¬ 
cal detail are only varying and local accidents In the progress of 
the one great process of the degradation of the land, 

From the broad and guiding outlines of theory thus sketched 
we have now advanced amid ever-widening multiplicity of de¬ 
tail into a fuller and nobler conception of the origin of scenery 
The law of evolution is written as legibly on the landscapes of 
the earth as on any other page of the Book or Nature Not 
only do we recognize that the existing topography of the con¬ 
tinents, Instead or being primeval in origin, nas gradually been 
developed after many precedent mutations, but we are enabled 
to trace these earlier revolutions in the structure of every hill 
and glen. Each mountain chain is thus found to be a memorial 
of many successive stages in geographical evolution. Within 
certain limits, land and sea hsve changed places again and 
again. Volcanoes have broken out and have become extinct In 
many countries long before the advent of man Whole tribes 
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of plant! and animals have meanwhile come and gone, and in 
leaving their remains behind them as monuments at once of 
ihe slow development of organic types, and of the prolonged 
vicissitudes of the terrestrial surface, have furnished materials 
for a chronological arrangement of the earth’d topographical 
feature*. Norlsu only from the organ 11 mi of former epochs 
that broad generalisations may be drawn regarding revolutions 
in geography The living plants and animals of to day hare 
been discovered to be eloquent of ancient geographical features 
Lhst have long since vanished In their distribution they tell 
us that climates have changed, that Islands hive been disjoined 
from continents, that oceans once united have been divided 
from each other, or once separate have now been joined , that 
some tracts of land have disappeared, while others for pro¬ 
longed periods of lime have remained in isolation The present 
and Lhe post are thus linked together not merely by dead mat¬ 
ter, but oy lhe world of living things, into one vast system of 
continuous progression. 

In this marvellous increase of knowledge regarding the trans¬ 
formations of the earth’s surface, one of the most impressive 
features, to my mind, is the power now given to us of perceiv¬ 
ing the many striking contrasts between the present 
and former aspects of topography and scenery We leem 
to be endowed wlih a new sense What 11 seen by 
lhe bodily eye—mountain, valley, or plain—serves but as a veil, 
beyond which, ai we raise it, visions of long lost lands and seal 
rise before us in a far-retreating vista. Pictures of lhe most 
diverse and opposite character are beheld, as it were, through 
each other, their lineaments subtly interwoven and even their 
most vmd contrasts subdued idto one blended harmony Like 
lhe poet, 11 we see, but not by sight alone ,” and the 11 ray of 
fancy " which, os a sunbeam, lightened up his landscape, is for 
us broadened and brightened by ibat play of the imagination 
which science can so vividly excile and prolong 

Admirable illustrations of this modern interpretation of 
scenery are supplied by the district wherein we are now as¬ 
sembled On every side of us rise the most convincing proofs 
of the reality and potency of that ceaseless sculpture by which 
the elements of landscape have been carved Into Lheir present 
shapes. Turn where we may, our eyes rest on hills that project 
above the lowland, not because they have been upheaved Into 
these positions, but because their stubborn materials have 
enabled them better to withstand the degradation which has 
worn down the softer strata into the plains around them Inch 
by inch the surface of the land has been lowered, and each hard 
rock successively laid bare has communicated its own charac¬ 
teristics or form and colour to Ihe scenery. 

If, standing on the Castle Rork, the central and oldest site in 
Edinburgh, we allow the bodily eye to wander over the fair 
landscape, and ibe mental vision 10 range through the long 
vuia of earlier landscapes which science here reveals 10 us, 
what a strange senes of pictures passes before our gaze I The 
busy streets of to-day seem to fade away into lhe mingled copse 
wood and forest of prehistoric time Likes that have long 
since vanished gleam through the woodlands, and a rude canoe 
pushing from the Bhore startles the red deer that hod come to 
drink While we look, the picture changes to a polar scene, 
with bushes of stunted Arctic willow and birch, imong which 
herds of reindeer broase and the huge mammoth makes his 
home Thick sheets of snow are draped all over the hills 
around, and far to the north-west the distant gleam of glaciers 
and snow-fields marks Lhe line of the Highland mountains. As 
we mate on this strange contrast to the living world of to-day 
the scene appean to grow more Arctic in aspect, until every 
hill is buried under one vast sheet of ice, 2 ,000 feet or more in 
thickness, which fills up the whole midland valley of Scotland 
and creep* slowly eastward Into the baaln of the North Sea. 
Here the curtain drops upon our moving pageant, for in the 
geological record of Uhls part of the country an enormous gap 
occurs before Lhe coming of Lhe Ice Age 

When once more the spectacle resumes its movement the 
Beene Is found to have utterly changed. The familiar hills and 
vallijs of the Loihlans have disappeared. Dense Jangles of a 
strange vegetation—tall reeds, club-mosses, and tree-ferns— 
spread over the steaming swampi that stretch for leagues in all 
directions Broad lagoons and open seas are dotted with little 
volcanic cones which throw ont their streams of lava and 
showen of ashes. Beyond these, In dimmer outline and older 
in dale, we descry a wide lake or inland sea, covering the 
whole midland vedley and marked with long lines of active 
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volcanoes, some of them several thousand feet in height. And 
suit further and fainter over the same region, we may catch a 
glimpse of that still earlier expanse of sea which in Silurian 
times overspread most of Britain Hut beyond this scene our 
vision fails We have reached Lhe limit across which no geolo¬ 
gical evidence exists to lead the imagination into the primeval 
darkness beyond. 

Such in briefest outline is the succession of mental picture* 
which modem science enables us to frame out of the landscape* 
around Edinburgh. They may be faken as illustration* of what 
may be drawn, and sometimes with even greater fulness and 
vividness, from any district in these islands Hut I cite them 
especially because of their local interest in connection with the 
present meeting of the Association, and because the rocks (hat 
yield them gave inspiration to those great masters whose claims 
on our recollection, not least for their explanation of ih; origin 
of scenery, I have tried to recount this evening But I am 
further impelled to dwell on these scene-, from an overmastering 
personal feeling to which I trust I may be permitted to give ex 
pression It was these green hills and grey crags that gave me 
in boyhood the impulse that has furnished Lhe work and joy or 
my life To them, amid changes of scene and surroundings, 
my heart ever fondly turns, and here I desire gratefully to 
acknowledge that it is to their influence that I am indebted for 
any claim F may possess to stand in the proud position in which 
your choice has placed me 

SECTION A 

MATHEMATICS AND PHYSICS 

Opening Address by Prof Arthur Schuster, Ph D , 
F R.S , F R A S , President of the Section 

In opening the proceedings of our Annual Meeting the temp 
tation is great to look back on the year which has passed and to 
select for special consideration such work published during its 
course os may seem to be of the greatest importance I fear, 
however, that a year is too short a time to allow us to form a 
fair estimate of the value of a scientific investigation. The 
mushroom, which shoots up quickly, only to disappear again, 
impresses us more than die slow-growing seedling which will 
live to be a tree, and it is difficult to recognize tno scientific 
fungus in its early stage, But, although I do not feel 
competent to gnv you a review of the progress made In our 
subject during the last twelve months, there is one event 
to which some allusion should be made It has been 
the sad duty of many of my predecessors to announce the 
death of successful workers in the field of science, bat 
I believe I am unique id having the pleasure of recording the 
birth of a scientific man, At the beginning of this year there 
came into the world a being ho brilliant that he could, without 
preparation, lake up the work of the most eminent man amongst 
uj. Believers in the transmigration of souls hive speculated on 
the fact that Galileo's death and Newton's birth felt within a 
year of each other, but no event has ever happened so striking 
a a that which took place on the 1st of January, when the mantle 
of Sir William Thomson fell on the infant Lord Kelvin. Those 
who have attended these meetings will feel with me that the 
honour done to our foremost representative, an honour which 
has been a source of pride and satisfaction to every sLndent of 
science, could not altogether remain unnoticed In the section 
which owes him so much 

We are chiefly concerned here with the increase of scientific 
knowledge, and we derive pleasure in contrasting the minor 
state of Ignorance of our own time with that which prevailed a 
hundred yean ago. But when we contrast at the same time the 
refined opportunities of a modern research laboratory with the 
crude conditions under which the experimentalUt had to work at 
the beginning of the century, we may fair!* aik ourwlve* 
whether It la possible by means of any systematic course of study 
or by means of any organisation to accelerate our progress into 
the dark continent of science. A number of Rerlou* considera 
tlons arise In connection with this subject, and though I am not 

O to weary you by attempting an exhaustive discussion, I 
1 like to draw your attention to a few matters which seem 
to me to be welt worthy of the consideration of this Association 
Changes are constantly made and proposed in our existing insti¬ 
tutions, or new ones are suggested which are to serve the purpose 
of a more rapid accumulation of knowledge E need only allude 
to the alterations In the curriculum of the science schools 
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in our old Universities, made partly for the purpose of 
fitting their graduates for the conduct or original research, 
or to the national laboratory proposed by my pre¬ 

decessor in this chair for carrying out a certain kind of scien¬ 
tific investigation, which at present is left undone, or 1 a done by 
private enterprise. Even our own Association has not escaped 
the evil eye of the reformer, and, like other institutions, it may 
be capable of improvement. But m choosing the direction In 
which a change may best be made, I think we may Jeam some¬ 
thing from the way in whi£h Nature improves its organisms 
We are Laught by biologists that natural selection acts by de¬ 
veloping those qualities which enable each species best to survive 
the struggle for existence , useless organs die off or become rudi¬ 
mentary Nature teaches us, therefore, how a beautiful com¬ 
plex of beings, mutually dependent on each other, is formed by 
improving those pans which are best and most useful, and letting 
the rest take care of itself But in many of the changes which 
have been made or are proposed the process of reform is very 
different. The weakest points are selected, our attention is 
drawn Lo some failure or something in which we are excelled by 
other nations, and attempts are made to cure what perhaps had 
better be left to become rudimentary The proceeding id not 
objectionable as long as the nourishment which ^applied to 
develop the weaker organs is not taken from those parts which 
wc should specially lake care lo preserve To apply these 
reflections to the questions with which we are specially con¬ 
cerned, I should like to see it more generally recognized that 
although there is no struggle for exist«-nce between different 
rations, yet each nation, owing to a namber of circumstances, 
possesses its own peculiarities, which render it belter fitted than 
its neighbours to do some particular part of the work on which 
the progress of science depends No country, for instance, has 
rivalled France in the domain of accurate measurement, with 
which the names of Regnault and Amagat are associated, and 
the International Bureau of Weight* and Measures has its fitting 
home in Pans 1 The best work of the German Universities 
seems to me to consist in the following up of some theory to us 
logical conclusions and submitting it lo the test of experiment 
I doubt whether ihe efforts to transplant the research work of 
German Universities into this country will prove successful 
Does it nol seem well to let each country take that share of work 
for which the natural growth of its character and its educational 
eitablubment best adapt it 1 la it wise to remedy some weak 
point, to fill up undoubted gaps, if the soil that fills the gaps hu 
to be taken from the hills and elevations which rise above the 
surrounding level ? 

As far as the work of this section is concerned the strongest 
domain of this country has been that of mathematical physics 
But it is not to this Lhat I wish specially to refer Look at the 
work done in Great Britain during the last two centuries , the 
woik not only in physics, but in astronomy, chemistry, biology 
Is it not true that the one distinctive feature which separates 
this from all other countries in the world is the prominent part 
played by the scientific amateur, and is it not also true that our 
modern system of education tends Lo destroy the amateur ? 

By amateur I do not necessarily mean a man who has other 
occupations and only takes up science in his leisure hours, buL 
rather one who has nod no academical training, at any rate in 
that branch of knowledge which he finally selects for study He 
has probably been brought up for some profession unconnected 
with science, and only begins his study when his mind is 
sufficiently developed to form an entirely unbiassed opinion 
We may, perhaps, best define an amateur as one who learns his 
science as he wants it and when he wants it I should call 
Faraday an amateur He would have been impossible in 
another country ; perhaps he would be impossible in the days 
of the Science ana Art Department Other names will occur 
to you, the most typical and eminent being that of Joule It 
is not my purpose to discuss why distinguished amateurs have 
been so numerous in this country, but I am anxious to point 
out that we are id dangar of losing one great and necessary 
factor in the origination of scientific Ideas 

One of the distinctive features of an amateur is this, that he 
carries the weight of theories, often not the weight of know 

1 Much of the food work done by ihu Bureau remains unknown, owing to 
the miserly way in which ihairpubhcatlnni are circulated No cop lei are oup 
oHed evan to the University llbrunea The explanation, of course, u “ wan I of 
fluids,” la Dfher words, England, Frente* and Germany, together with 
other nations, unite to do a cartain kind of work, but cannot afford to dh 
tribute a few capias of the publication to the public for whose benefit the 
work it undertaken 
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ledge, and, if 1 am right, there li a distinct advantage in having 
one section of scientific men beginning their work -intram 
me lied by preconceived notions, which a systematic training in 
science u bound to instil Whatever is taught in early age 
must necessarily be taught in a more or less dogmatic manner, 
and, in whatever way it is taught, experience shows that It is 
nearly always received in a dogmatic spirit It seems important, 
therefore, to confine the early training to those subjects in which 
preconceived notions are considered an advantage It is to me 
an uncongenial task to sound a note of warning to our old 
Universities, for the chief difficulties in which they are placed at 
present are due to the fact that they have given way too much to 
outside advice , hut I cannot help expressing a strong conviction 
that their highly specialised entrance examinations are a curse to 
all sound school education, and will prove a MtilL more fatal 
curse to what concerns us most nearly, the progress of scientific 
knowledge If school examinations could be more general, if 
scientific theories could only be taught at an age when n man is 
able to form an independent judgment, there might be some 
hope of retaining that originality of ideas which has been a dis 
linctive feature of this country, and enabled our amateur* to 
hold a prominent position in the history of science At present 
a knowledge of scientific theories seems to me to kill all know 
ledge of scientific facts. 

It is by no means true that a complete knowledge of everything 
that haa a bearing on a particular subject is always necessary to 
success in an original investigation In many cases such know 
ledge is essential, in others iL is a hindrance Different types of 
men incline to different types of research, and it is well to pre 
serve the dual struggle The engine which works out the great 
problems of nature may be likened to a thermodynamic machine 
The amateur supplies the steam and the Universities supply the 
cold water , the former, boiling over often with ill-considered 
and fanciful ideas, dues not like the icy douche, and the 
professional scientist docs not like the Intent heat of 
the condensing steam, but nevertheless the hotter the steam 
and the colder the water the better works the machine 
Sometime* it happens that the boiler and cooler are boLh con¬ 
tained in the same brain, and each country can boast of a few 
inch in a century, but most of u* have to remain satisfied 
with forming only an incomplete part of the engine of research 

But while it is necessary to recognize the great work done by 
the unprofessional scientists, it seems not untimely to draw their 
attention to the damage done to themselves if they overstep 
their legitimate boundaries, and especially if they seek popular 
support for their theories, which have nol received the 
approval of those who are competent to judge An appeal from 
Alexander sober to Alexander drunk will not prove successful 
in the end 

The gradual disappearance of ihe amateur may be a neces 
sary consequence of our increased educational facilities, and we 
must inquire whether any marked advaniages are offered to us 
in exchange There Is one direction id which it would seem at 
first flight, at any rate, that a proper course of sLudy could do 
much to facilitate the progress of research 

On another occasion I pointed out that two parties are 
necessary for every advance in science, the one lhat makes it 
and the one that believes in it If the discoverer is bom, and 
cannot be made, would it not be possible at any rate lo trajn 
the judgment of our students so that they may form a sound 
opinion on the new theories and ideas which are presented Lo 
them ? It is too early as yet to judge In how far our generation 
13 belter in this reBpect than the one that has gone before them, 
but on closer examination it does not seem to me to be obvious 
that any marked Improvement is possible Every new idea 
revolutionizing our opinions on some important question must 
necessarily take lime before it takes a proper hold on the scien¬ 
tific world, Is it not true that anyone who can at once see the 
full importance of a new theory, and accept it in place or the 
one in which he has been brought up, must stand at a height 
almost equal to that of the originator ? The more startling and 
fresh the new conception the fewer must be those who are 
ready Lo adopt it But looking back at the history of 
science during the present century, is there much evi 
dance that great discoveries have been aenouily delayed 
by want of proper appreciation ? We may hear of oases where 
important papers have been rejected by scientific societies, and 
occasionally a man of novel ideas may have been too much 
neglected by his contemporaries I doubt whether such cases 
of apparent injustice can ever be avoided, and, simply looking 
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back on the great changes involved id matters of primary im¬ 
portance, such as the undulatory theory of light, the conserva- 
% non of energy, and the second law of thermodynamics, I cannot 
admit that there is much reason to be dissatisfied with the rate 
at which new theories have been received Those who expert 
ence a temporary check, owing to the fact th 't public opinion is 
not ripe for their ideas, are often amply rewarded, after the 
lapse of a few years The disappointment which Joule may have 
felt during the time his views met with adverse criticisms from 
the official world of science was no doubt amply compensated by 
the pleasure with which he watched the subsequent progress of re¬ 
search in the new domain which his discoveries have opened out 

The point ib not one of academic interest only, for the fenr of 
repressing some important new discovery has a detrimental in¬ 
fluence in another direction The judgment of the scientific 
world seems to me Lo be Lending too much towards leniency to 
apparently absurd theories, because there is a remote chance 
that they may contain some germ of real value A new truth 
will not be found to suffer ultimately by adverse and even un 
reasonable criticism, while bad theories and bad reasoning, sup 
ported by the benevolent neutrality of tho^e to whose judgment 
the scientific world looks for guidance, are harmful in many 
ways They block the way to an independent advance and 
encourage hasty and ill-considered generalizations The con¬ 
clusions I should draw from the considerations I have placed 
before you are these I believe that a reasonable censorship 
exercised by our scientific societies is good and necessary , that 
those whose fate it is to be called on to express an opinion on 
some woik or theory should do so fearlessly according to their 
best judgment Their opinion may be warped by prejudice, 
but 1 think it is better that they should incur the risk of hemg 
ultimately found to be wrong than that they should help in 
the propagation of bad reasoning There is one matter, 
however, on which all opinions must agree Worse than bad 
theory or logic is bad experimental work Should we then not 
rigorously preserve any influence or incentive which encourages 
the beginner to avoid carelessness and to consider neither time 
nor trouble to secure accuracy ? There is no doubt to my mind 
that the prospect of admission to the Royal Society has been 
most beneficial in this respect, and thdt the honourable ambi¬ 
tion to see his paper published in the *'T ransactions " of that 
Society haa preserved many a student from the premature 
publication of unfinished work 

One of the principal obstacles to the rapid diffusion of a new 
idea lies in the difficulty of finding suitable expression to convey 
its essential point to other minds Word> nmy have to be 
strained into a new sense, and scientific controversies con¬ 
stantly resolve Lhemselvcs into differences about the meaning 
oF words On the olher hand, a happy nomenclature has 
sometimes been more powerful than rigorous logic in allowing a 
new tram of thought to be quickly and generally accepted 

A good example is furnished by the history of the science of 
energy The principle of the conservation of energy has un 
doubtedly gamed a more rapid and general acceptance than it 
would otherwise have had by the introduction of Lhe word 
potential energy A great theorem, which m itself seems tome 
to be an Intricate one, has been simplified by calling something 
energy which, in the first place, 11 only n deficiency of kinetic 
energy. The only record I can find on the history of Lhe ex¬ 
pression 13 given in Tail’s '* Thermodynamics,” wherein the 
term statical energy is ascribed to Lord Kelvin, and that of 
potential energy to Rankine It would be of Interest to have a 
™° rr detailed account on the origin of an expression which has 
undoubtedly had a marked Influence not only on the physics, 
but also on the metaphysics of our time But while fully recog- 
nutng the very great advantage we have derived from this term 

Potential Energy,’ we ought not, at the Bame tune, 
the fact that it implies some- 
thlng more Lhan can be said to be proved It 
Tk t0 ovcrBte P the legitimate use of the word 

Ihut, when Professor Lodge 1 attempts lo prove that action at 
a distance is not consistent with the doctrine of energy, he can¬ 
not, in my opinion, justly his position except by assuming that 
sll energy 11 ultimately kinetic. That Ib a plausible but Dy no 
meani a necessary theory Efforts have been made lo look on 
energy u on something which con be labelled, and identified 
through its various transformationi Thus we may feel a certain 
bit of energy radiating from a coal-fire, and If our knowledge 
*rai complete, we ought to be able to fix the time at which that 

1 Phil Mag voL xi p 36(1811) , 
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identical bit of energy left the sun and arrived on the surface of 
Lhe earth, seLting up a chemical action In the leaves of the plant 
from which the coal has been derived If we push this view to 
a logical conclusion, it seems Lo me that we must finally arrive 
at an atomic conception of energy which s^me may consider an 
absurdity 

Let, for instance, a number of particles P lf P B , &c , in sue 
cession, strike another particle Q How can we in the trans 
latory energy of the latter identify the parLs which P,, P : , &c , 
have contributed ? According to Professor's Lodge's view, we 
should be able to do so, for if the panicle Q in its turn gives np 
its energy to others, asy R 1( Ro, R 3 , kc , wc ought ta be able to 
say whether the energy of P ( has ultimately gone into R, or 
into R , or is divided between them It is only by imagining 
that all energy 11 made up of a finite number of bits, which pass 
from one body Lo another, that we can defend the iden of con¬ 
sidering energy ai capable of being 11 labelled " 

In the expressions wc adopt to prescribe physical phenomena 
we necessarily hover between two extremes We either have 
to choose a word which implies more than we can prove, or we 
have to Use vague and general terms which hide the essential 
point, instead of bringing it out The history or electrical 

theories furnishes a good example The termi positive and 
negative etcLncdy committed us to something definite , we 
could reckon abgut quantities of electricity, and ftirm some defi¬ 
nite notion of electrical currents as a motion of the two kinds of 
electricity in oppovite directions Now we hive changed all 
that , we speak of electric displacements, but safeguard ourselves 
by saying that .1 displacement only means a vector quantity, and 
not necessarily an actual displacement We speak of lines and 
tubes uTforce not only as u help to reahz± more clearly certain 
analytical results, but as implying a physical theory to which, at 
the same time, we do not wisli lo commit ourselves I do not 
find anv fault w ith this, for it is a perfectly legitimate and neces 
sary process lo stale Lh(_ known connection between physical 
phenomena in some form which introduces the smallest number 
of assumptions Bui the great question " What is electricity 9 ” 
is not touched by these general considerations The brilliant 
success with which Maxwell’s investigations have been crowned 
is apt to make us overrate the progress made in the Bolution of 
that question Maxwell and his followers ha\e proved the im¬ 
portant fact lhal optical and electrical action^, are transmitted 
through Lhe same medium We may be said to have arrived in 
the subject of electricity at the stage in which optics was placed 
before Young anc? hresncl hit on the idea of transverse vibra¬ 
tions, but there h no theory of electricity in the sense in which 
there is an elastic solid theory of light 

If the term elecLncal displacement was taken in its lilertl 
sense, it would mean that the electric current consists of the 
motion of the ether through the conductor This is a plausible 
hypothesis, and one respecting which we may obtain expen 
mental evidence lhe experiments of Rayleigh and others 
hive shown that the velocity of light in nn electrolyte, through 
which an electric current is passing, is, within experimental 
limits, the same with and against the current This result shows 
that if an electrical current means a motion of the ether the 
velocity of the medium cannot exceed ten metres a second for a 
current density of one ampere per square centimetre This, 
then, is the upper limit for a possible velocity of the medium , 
can we find a lower limit? The answer to that que*tion de¬ 
pends on the interpretation of a well known experiment of 
Fizeau’s, who found that the speed of light is Increased if it 
travels through water which moves id the same direction as the 
light If this experiment implies that the water carries the 
etner with it, and if a motion of the ether means an electric 
current, we should be led to the conclusion that a current of 
water should deflect a magnet in its neighbourhood. An ex 
periment made to that effect would almost certainly give a nega¬ 
tive result, and would give us a lower limit for the velocity of 
the medium corresponding to a given current Si|ch an experi¬ 
ment, together with that of Rayleigh, would probably dispose 
of the theory that an electee current 13 due to a translatory 
velocity of the medium This would be an Important step, and 
it would be worth while to arrive at a final settlement of the 
question . 1 The whole question of the relation between the 

1 Fixeau’s ruujti mult flithir be duo to tho motion of matter through tho 
medium or to the fact that moving matter carries the ether with 11 Tr it Is 
due to iha former coast, and matter does not carry the ether with it, may ws 
not consider that matter moving through the ether, that ii a relative motion 
of matter sod ether, mtux produce effects equal and opposite 10 those of ether 
moving through matter? In that cose the reasoning in lhe tnxt would, 
muta fit mHttmdti, hold good 
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motion of matter and motion of the medium 11 a vital one, and 
we shall probably not moke any serious ad\ances until experi¬ 
ment has found a new opening But we must expect many 
negative results before lome cine is discovered Nor can we 
attach much importance to negative result! unless they are made 
by some one in whose care and judgment we place full reliance 
We should all the more, therefore, recognize the courage and 
perseverance of those who spend their valuable time in such in¬ 
vestigations as Prof Lodge has recently undertaken, That 
ultimately some relation will r be found between moving matter 
and electrical action there is no reasonable doubt 

One of the most hopeful openings for new investigations has 
always been found in the pursuing of a theory to its logical con¬ 
clusions, and there is one result of the electromagnetic theory 
of light which has not, in my opinion, received the share of 
attention which it deserves 

When sound passes through air it is propagated more quickly 
with the wind than against it, and we may easily find the 
velocity relative to the earth by combining the ordinary sound 
velocity with the velocity of the wind Similarly, when any 
waves pass through a medium moving with uniform velocity, 
the waves being due to internal stresses in the medium, we may 
treat of the velocity of the waves independently of that of the 
medium, and say that the wave-velocity in the direction of 
motion of the medium, and relative to a fixed body, is the sum 
of the wave velocity, calculated on the supposition that the 
medium is at rest and the velocity of the medium Prof J J 
Thomson, 1 applying Maxwell's equations, has arrived at a 
different result for electromagnetic waves, and has come to the 
conclusion that in order to get the velocity of light along a stream 
of flowing water we have to add to the velocity ofhght only half 
the velocity of water The following considerations suggest 
themselves to roe with respect to this result Maxwell's theory is 
founded on certain observed effects, which all depend on the 
relative motion of matter A result such as the one referred to 
implies actions depending on absolute motion, and appears there¬ 
fore to point to something which has been introduced into the 
equations for which there la no experimental evidence The 
only assumption clearly put down by Maxwell is that electro¬ 
magnetic actions are transmitted through the medium, and it is 
possible that that assumption necessarily camel Prof T J 
Thomson's result with it If a careful examination of the 
subject should show that this is the case, we are brought face to 
face with a serious difficulty. It is said, with justice, to be one 
of the great advantages of Maxwell's theory lhat it does away 
with action at a distance , but what do we gain if we 
replace action at a distance by something infinitely more difficult 
to conceive, namely, internal stresses of a medium depending 
on the velocity of the medium through space ? I can only see 
one loophole through which to escape, namely, that Maxwell’s 
medium is not homogeneous, but consists of two parts, and that 
if we speak of the medium as moving, we mean the motion of 
one of these parts relative to the other 
While ve may hope to obtain important results from an in. 
vestigalion of the relation between what we call electricity and 
the medium, we must not lose sight of another avenue, namely, 
the relation between electricity and chemical effect! The pas- 
eagr of electricity through gates present! ui with a complicated 
problem to which a number of pnyucisti have given theu- at¬ 
tention or laie years There seems no reasonable doubt that 
electricity in a gas Is conveyed by the diffusion of particles con¬ 
veying high charges, probably identical with those carried by 
the electrolytic ion The fact that thu convection Is a process 
of diffusion with comparatively small velocity is shown by the 
experimental result that the path of the discharge is affected by 
any bodily motion of the gas which conveys the current Even 
the convection currents due to the heat produced by the du 
change itself are sufficient to deflect the luminous column which 
marks the passage of the current. 

The most puzzling fact, however, connected whh the diachaige 
of electricity through gases consuls in the absence of symmetry 
it the positive and negative poles There must be some differ¬ 
ence between a positively and negatively charged atom which 
seems of fundamental importance in the relation between matter 
and what we call electricity A dlicusiion of the various 
phenomena attendfng the discharge of electricity through gsiei 
seems lo me to point to a conclusion which may possibly prove 
a step In the right direction 

A surface of separation between bodies having different con- 
1 Pkii Mag , voL U. p 3B4 (iBBcJl 
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ductlvities becomes electrified by the piRsage of 1 current, while 
at the surface between two chemically distinct bodies we have, 
according to Helmholtz, a sheet covered at the two sides with 
opposite electricities These surface electrifications are not 
merely imaginary layen invented to satisfy mithemallcal surface 
conditions They can be proved to be realities Thus, when 
one electrolyte floats on another, the specific resistances being 
different, we often observe secondary chemical effects due to the 
action of the Ions which carry the surface electrification 

Tf the passage of electricity from the solid to the gas involves 
some work done, we must expect a double sheet of electricity 
at the boundary, the gas in contact with the kathode becoming 
positively, and that in co.itact with the anode negatively, elec¬ 
trified A priori we can form no Idea how a layer of gas, the 
atoms of which carry charges, will behave The ordinary proof 
that all electrification must be confined to the surface implies 
that ail forces act according to the law of the inverse square, 
but where we have also to consider molecular forces, I see no 
reaion why the electrification at a surface may not rtretch across 
a layer having a thickness comparable with the mean free path 
of the molecule Tt ii here that there seems to be the funda¬ 
mental difference between positive and negative electricity A 
negntivc electrification of the gas, like that of a solid or a 
liquid, seems always confined to the surface, and no one has 
ever observed a volume electrification of negative electricity 
The case Is different for the positively electrified part of the gas 
Wherever from other considerations we should expect a posi¬ 
tively electrified surface sheet, we always get a laye- of finite 
thickness The result implies a different law of Impact between 
positively and negatively elec*nfied ions, but I see no Inherent 
improbability in this That the kathode let Into a gas is sur¬ 
rounded by a positively electrified layer of finite thicknesi ex¬ 
tending outwards must be considered as an established fact, and 
several of the charac.eristic features of the discharge are 
explained by it The laige fall oT potential at the kathode can 
also be explained on the view which I have put forward, for In 
order to keep up the discharge there must be a sufficient normal 
force at the surface, and if this force is not confined to the sur 
face, but necessarily stretches acrosi a finite layer, the fall of 
potential must be multiplied a great number of times Similarly 
Goldstein has shown that some of the phenomena of the kath 
ode are observed at every place at which the positive current 
flows from a wide to a narrow part of a column of gas. At 
such places we should expect a positive surface electrification, 
and here, again, the whole appearance tends to show that we 
are dealing with a positive volume electrification, No corre¬ 
sponding phenomena are observed when the current passes from 
the narrow lo the wide part 

The fact that In all coses experimented upon positive volume 
electrifications are observed but never similar negative electri¬ 
fications u surely of significance 

Some of the results recently brought to light by Investigation! 
on the discharge of electricity have interesting cos mi cal appli¬ 
cations Thus it 1 h found Lhat such a discharge through any 
part of a vessel containing a gas converts the whole gas into a 
conductor 1 The dissociation which we imagine to take place 
In a liquid before electrolytic conduction takes place must be 
artificially produced in a gas by the discharge itself We may 
Imitate in ga«*es which have thus been rendered conductive many 
of the phenomena hitherto restricted to liquids • thus T hope to 
bring to the notice of this meeting cases of primary and 
secondary cells in which the electrolyte Is a gas There are 
other ways lu which a gas can be put Into that sensitive state in 
which we may treat it as a conductor, and we have every reason 
to suppose that the upper regions of our atmosphere are In this 
state The principal part of the dally variation of the magnetic 
needle la due to causes lying outside the surface of the earth, 
and Is in all probability only an electro-magnetic effect due to 
that bodily motion in our atmosphere which shows Itself In the 
diurnal changes of the barometer A favourite Idea of the late 
Prof Balfour Stewart will thus probably be confirmed The 
difference m the diurnal range between times of maximum and 
times of minimum sun-spots is accounted for by the fact that 
the atmosphere 11 a better conductor at times of maximum sun- 
spots. 

The mention oT sun-spots raises a point not altogether now to 
Ibis section, Careful observation of celestial phenomena may 
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suggest Co uj the solution of many mysteries which are now 
» puulmg us Consider, for Instance, how long it would have 
taken to prove the universal property of gravitational attraction 
if the record of planetary motion had not come to the philon 
phcr's help And surely Lhe most cuual observation of cismical 
effects teaches ui how much we have yet to learn 

The itatementof a problem occasionally helps to cle\r it up, 
and I may be allowed, therefore, to put before you some ones 
lions, the lolution of which seems not beyond the reach of our 
powers 

1 It every large rotating mass a magnet? If it 19, Lhe sun 
must be a powerful magnet. The comets’ tails, which eclipse 
observations show stretching out from our sun in all directions, 
probably consist of electric discharges The effect of a mignet 
on tho discharge is known, and careful investigation* of the 
streamers of the solar corona ought to give an answer to the 
question which I have put 1 

2 Is there sufficient matter In interplanetary spice to make 
it a conductor of electricity ? t believe the evidence to be in 
favour of that view But the conductivity cm only be small, 
for otherwise the earth would gradually set itself to revolve 
about its magnetic pole Suppose the electric resistance of 
interplanetary space to be so great that no appreciable change 
in the earth’s axis of rotation could have taken place within 
historical times, u it not possible that the currents Induced In 
planetary space by the earth’s revolution may, by their electro¬ 
magnetic action, cause the secular variation of terrestrial mag¬ 
netism ? There seems to me to be here a definite question 
capable of a definite answer, and as far as I cun judge without 
a strict mathematical investigation the answer is in the affirma¬ 
tive 

3 What is a sunspot? It is, I believe, generally assumed 
that it is analogous to one of our cyclones The general appear¬ 
ance of a sunspot does not show any marked cyclonic motion, 
though what wc see is really determined by the distribution of 
temperature and not by the lines of flow But a number of 
cyclone* clustering together like the sunspots in a group should 
move round each other in a definite way, and it seems to me 
that the close study of the relative positions of a group of spots 
should give decisive evidence for or against the cyclone theory 

4. lithe spot is not due to cyclonic motion, is it not passible 
that electric discharges setting out from the sun, and accelerat 
ing artificially evaporation at the sun's surfacs, might cool thole 
pans from which the discharge starts, and thus produce a sun 
spot? The effects of electric discharges on matters of solar 
physics have already been discussed by Dr Huggins 

5 May not the periodicity of sunspots, and the connection 
between two such dissimilar phenomena as spots on the sun and 
magnetic disturbances on the earth, be due to a periodically 
recurring increase in the electric conductivity of the parts of space 
surrounding the sun? Such an Increase of conductivity might 
be produced by meteoric matter circulating round the sun 

6 What causes the anomalous law of rotation of the solar 
photosphere? It hu long been known that groups of spots at 
the solar equator perform their revolution in a shorter time than 
those in a higher latitude , but spots are disturbances which may 
have their own proper motions Duner 3 has shown, however, 
from the displacement of the Fraunhofer lines, that the whole of 
the layer which produces these lines follows the same anomalous 
law, the angular velocity at a latitude of 75° being 30 per cent 
less than near the equator 1 As all causes acting within the sun 
might cause the angular velocity of the sun to be smaller at the 
equator than at other latitudes, but could not make it greater, 
the only explanation open to us la tn outside effect either by an 
influx of meteoric milter, as suggested by Lord Kelvin, or in 
Borne other way If we are to trust Dr Welsing’s result that 
facuto which have their seat below the photosphere revolve in 
all latitudes with the same velocity, which is that of the spot 
velocity in the equatorial region, we should have to find a cause 
for a retardation In higher latitudes rather than Tor an accelera¬ 
tion at the equator. The exceptional behaviour of the solar 
Borface seems to me to deserve very careful attention from solar 

1 The efforts of Mr Bigelow have a twaring on thu point, alio tome 
remarks which I have made Id a lecture before the RovxJ Institution 
{Proc frui 1891I but nothing declalve can be assytod at present 

1 Oefrm af iCongt Veterrk Ak. ForhandL, 47, 1 B90." 

3 Although the Importance oC M Dunar'i remits would make an inde- 
pendent lores 1 if alio® desirable, the measurements of Mr Crew, who by a 
much Inferior method arrived at other results, o&nmt have much weight as 
compared with those of Duner 
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physicists Its explanation will probably carry with It that of 
many other phenomena 

In conclusion, I should like to return for an instant to the 
question whether it is possible by any means to render the pro¬ 
gress of acience more smooth and swift If there is any truth 
in the .tlea that two types of mind are necessary, the one cor¬ 
responding to the boiler and the other to the cooler of a steam- 
engine it must also be true that some place must be found where 
the two may bring their influence to hear on each other I ven¬ 
ture to think that no better ground can be chosen than that- 
supplied by our meetings We hear it said that the British 
Association has fulfil'ed its object, we are told that it was 
originally founded to create a general interest in scientific prob 
lems in the towns In which it meets , and now that popular 
lectures and popular literature are supposed to perform that 
work more satisfactorily, we are politely asked to commit the 
happy despatch There is no need to go hack to the original 
intention of those who have founded this institution, which has 
at any rate adapted itself sufficiently well to the altered circnm 
stances to maintain a beneficial influence in scientific research 

The free discussion which takes place in our sections the inter¬ 
change of ideas between men who during lhe rest of the year 
have occupjed their minds, perhaps too much with some special 
problem, the personal intercourse between those who are begin¬ 
ning their work'with sanguine expectations, and those who have 
Inst the first freshness of theirenthusiasm, should surely one and 
all ensure a long prosperity to our meetings IT we cannot 
claim any longer to sow the seeds of scientific interest in the 
towns we visit, because the interest is established, we can at any 
rate assure those who so kindly offer us hospitality that they are 
helping powerfully in the promotion of the great object which 
we all have at heart 


SECTION B 

CHEMISTRY 

Opening Address by Prof Herbert McLeod, F RS , 
FCS, President of the Section 

In endeavouring to prepare myself to properly fulfil the duties 
of President of this Section, to which I have been elected, and for 
which honour I am much indebted to the council and members 
of the Association (although I am only too well aware that the 
position might have been more efficiently filled by many others). 

I naturally looked at the reports of the previous meetings held 
in Edinburgh In 1834, 1850, and 1871, and it appean that on 
the first two occasions an address was not given by the president, 
a custom the discontinuance of which I have, at the present 
moment, much reason to regret 

At lhe meeting in 1814 a committee was appointed consisting 
of Dr Dalton, Dr Hope, Dr T Thomson, Mr Whewell, 
Dr Turner Prof Miller, Dr Gregory, Dr Chmtison, Mr R 
Phillips, Mr Graham, Prof Johnston, Dr Faraday, Prof 
Daniel!, Dr Clark, Prof Cumming, and Dr Prout, to report 
at the next meeting their opinion on the adoption of an uniform 
set of chemical symbols Dr Turner to be secretary 

In the following year the report contains 1 11 Report of the 
Committee on Chemical Notation, Dr Turner, the chairman 
of the committee appointed to take into consideration the adop¬ 
tion of an uniform system of chemical notation, made a report 
to the following effect *— 

11 I That the majority of the Committee concur in approv¬ 
ing of the employment of that system of notation which is already 
In general use on the Continent, though there exists among them 
some difference of opinion on points of detail 

*■ 2 That they think it desirable not to deviate in the manner 
of notation from algebraic usage except 10 far as convenience 
requires, 

"3. That they are of opinion that it would save much con¬ 
fusion if every chemist would always state explicitly the exact 
quantities which he intends to represent by his symbols 

“ Dr Dalton stated to the Chemical Section his reasons for pre 
ferrlng the symbols which ha had himself used from the com 
mencement of the atomic theory In 1803, to the flerzeflan sys¬ 
tem of notation subsequently Introduced, In his opinion regard 
mult be hod to the arrangement and equilibrium of the atoms 
(especially elastic atoms) m every compound atom, as well as to 
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then number and weighti A system either of arrangements 
without weights t or of weights without arrangements, he con¬ 
sidered only half of what it should be 11 

We can all sympathae with the members of the section of 
1834 in their desire to obtain an uniform system of chemical 
notation, for at that lime several very different systems seem to 
have been In use Although the report is a short one, it proba¬ 
bly directed the attention of chemists to the desirability of avoid¬ 
ing confusion by the use of various systems, and since that period 
many advances have been made 

There is now little necessity for every chemist to “state 
explicitly the exact quantities which he iniends to represent by 
his symbols 1 ' for tbe accurate determinations of atomic weights 
by many chemists—and we musl not omit to menLion the work 
of Stas (whose death we have had to deplore since the last meet 
ing of the British Association)—have given us a senes of 
numbers which are m the hands of all chemists, so that, except 
in the coses where great refinement is requisite (or when the 
atomic weight has not been universally accepted) Lh^re is no | 
need to state the values of the symbols. I 

That great advances have been made in chemical notation is 
well known to all , eucn in my own short experience I have had 
to learn several different methods When I began to work at 
chemistry I was told (hat sulphale of lead was to be r expressed 
by the formula PbO,S 0 a llofmann taught m^that it should 
be PbSOi , then Gerhardt doubled the atomic weights of oxygen 
and sulphur and the formula became Pb a S0 4 , Cannizzaro showed 
that Lhe atomic weight of lead should also be doubled, and the 
formula again became PhS 0 4 , but representing twice as muchai, 
formerly , then FTankland taught me Lo wnte SOnPbo’ os the 
expression of the graphic formula— 


O 

O 


\y/\ 

o 


Pb, 


which not only states that the compound contains 207 of lead, 
32 of snlphur, and 64 of oxygen, but that the sulphur ia hexed, 
and is combined with two atoms of dyad oxygen, and with a 
dyad compound radical containing one atom of lead and two of 
oxygen , and of all the formula just given this is the only one 
which satisfies the requirements which Dalton thought necessary 
in 1835, namely, to indicate not only Lhe weights ofthe elements 
present, but also their arrangement It may he objected that 
we do not know that this formula really represents tne arrange¬ 
ments of the atoms in plumbic sulphate, but there can be very 
little doubt that the four atoms of oxygen in the compound are 
not all in the same condition, for if we examine the properties 
of sulphuric acid (from which tbe sulphale of lead is derived by 
the replacement of the hydrogen by lead), we find that two of 
the atoms of oxygen are more closely associated with the hydro¬ 
gen than arc the oLhcr two, and, as there is some evidence, 
although perhaps not very conclusive, that sulphur may be 
capable of combining with six monad atoms, although no such 
compound is yet known, it does not seem unreasonable to sup¬ 
pose that sulphuric acid is really — 

°s/- H 

o'Nj-h 

What the nature of the attraction that holds the atoms to¬ 
gether may be ih not known, but it is more probably of a charac¬ 
ter similar to that of gravity which holds together sun and 
planets, than of the nature of cohesion which would hold the 
atoms rigidly together , the atoms in each molecule are there¬ 
fore most probably in a stale or rotation around, or of vibration 
to and from, the central atom which holds them together The 
pictorial representation in a plane does not therefore truly express 
the position of the atoms, hut merely the relations existing be¬ 
tween them In organic chemistry the use of formulie express¬ 
ing such a relation has become indispensable, and in inorganic 
chemistry I believe such a system is very useful. 

Recently this system has been found insufficient for the re¬ 
quirements of organic chemistry, and recourse has been hod 
to the figure of a tetrahedron to represent the atom of carbon, 
other atoms being alt ached to the solid angles , in this way 
the position of lhe atoms m space Is more or less expressed 
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There are many cases, however, in which the atomicity theory 
fails us At first it seemed probable that the atomicity of on 
element varied in pairs of attractions, that is, an element might 
be monad, triad, or pentad, but not dyad or tetrad , or it might 
be dyad, tetrad, or hexad, but not triad or pentad , but some 
preat difficulties have been encountered Thus nitrogen, which 
is pentad in ammonlc chloride and triad in ammonia, forms the 
compound mine oxide, NO, in which it would appear to be 
dyad , it has been suggested, however, that in this body the 
nitrogen is really triad/ and that it possesses a “free bond,” 
Now the idea of a “free bond" seems contrary to the principles 
of atomicity, since it is on the belief that such a free bond is 
impossible that the explanation of the existence of elemental^ 
molecules is formed, for it is aaid that when hydiogen ib 
liberated two atoms unite lo form a molecule, so that their 
mutual attractions may be satisfied Nevertheless mine oxide 
is a very active body, uniting readily with other substances, so 
the free bond seems to be on the look out for other kinds of 
matter, but 10 have no attraction for the free bond of anoLher 
molecule of nitric oxide As lhe molecule of nitric peroxide is 
variable by alterations of temperature, being N a O*at low and NO E 
at high temperatures, it seemed noi impossible that at the ordinary 
atmospheric temperature Ditnc oxide was a simplified or disso¬ 
ciated molecule, and that if the temperature were sufficiently 
reduced it would be found that its molecule would be N s O„ 
and thus it would contain triad nitrogen without a free bond 
The density of the gas has, however, been determined at a 
temperature as low as —73“ and the molecule is still NO 
Another lmportaut exception to the variation of the atomicity 
of an element 111 pairs was furnished by lhe investigations of 
Sir Henry Roscoe on the chlorides of vanadium , this element 
which, from analogy, should be a triad or a pentad, appears to 
form a chloride of the composition VCI4 Again, the mole¬ 
cule of peroxide of chlorine ia C 10 s , which would make chlorine 
a tetrad or the compound must have a free bond 

Another set of phenomena which the atomicity theoiy will 
not explain is the existence of well-defined crystalline salts 
containing what is called water of crystallization This water 
lb in many cases held with considerable pertinacity, the body 
appearing to be a veritable chemical compound. But water 
appears to be a saturated body, the attractions of the oxygen 
being satisfied by those of the hydrogen. It ia true that water 
acts vigorously on other compounds, as on metallic oxides to 
form hydrates, and on some anhydrides to form acids, but these 
appear to be phenomena of double decomposition , thus the 
combination of water with sodic oxide and mine anhydride 
respectively may be expressed by the equations 

OH„ + ONa* = OHNa + ONaH and 

OH, + OfNO,,), = OH(NO a ) - 1 - 0(N0 3 )H 

In the combination of water with an anhydrous salt, a pheno¬ 
menon often accompanied by great rise of temperature, there 
does not appear to ba a double decomposition That Lhere Is a 
chemical combination of some Bort ib shown by the changes of 
properties produced, crystalline form and colour being both 
sometimes altered Compounds ho produced have been called 
molecular compounds" to imply that saturated molecules are 
in some way or another combined, lhe combination being dif¬ 
ferent from “atomic combination," in which the atomi are 
directly united according to their valencies Another explana¬ 
tion hu been suggested by assuming that there is some “ rendual 
affinity " not saturated by the constituents of the body, and that 
this residual affinity enables bodies to unite in a leas stable 
manner than in most compounds But ore not these terms— 
“molecular combination" and “residual affinity"—analogous 
to the term " catalysis," merely words to express—not to explain 
—what we da noi understand? If “residual affinity" really 
exists, it must reside in Lhe oxygen of the water, or in the 
hydrogen, or both ; if so, what wm happen to aomeof the com¬ 
plex constitutional formula: of the organic chemist in which the 
carbon is tetrad, the oxygen dyad, and the hydrogen monad? 
If any of these elements have a residual affinity should we not 
expect to find additional unionB between some of the atoms of 
the same molecule over and above those represented by the 
formula? 

Oxygen may be tetrad, for which there ia evidence in OAg*. 
Under these circumstances water is by no means a saturated 
compound, and there would be no difficulty in explaining the 
combination of water with oxygen Salts. Thus crystallized 
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magneslc sulphate, MgSO B , 70 H a or SOHoMgo", 60 Hj would 
be— 
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and sodic sulphate, Nfl 2 S0 4l 100H, — 
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Even alum, with its 24 molecules of water of crystallization, 
may be expressed by an appalling formula — 


although Graham found that crystallized alum at a temperature 
of 61 Most 18 molecules of water, if he had used a tempera¬ 
ture a few degrees lower he might have found that only 16 
passed off 1 

Dy a little stretching of the imagination and altering the 
atomicities of the elements to suit each particular case, no doubt 
graphic formulfie might he made for all crystalline Baits, but they 
would be perfectly arnficial, and not much good is likely to 
come from the attempt 

I fear we arc driven to the conclusion, that, notwithstanding 
all the progress that has been made in chemical science during 
the last fifty eight years, we have not yet reached a method of 
notation that would have satisfied Dr Dalton in 1834 

But since that Lime we have learnt that our formulae ought to 
show even more than the number and position of the atoms of a 
compound , we should like them to indicate the amount of 
potential energy residing in a body, and our equations ought to 
indicate the amount of heat generated by a chemical change 
Let us hope that before the next meeting of the British Assncia 
tion in Edinburgh these desirable developments will have been 
accomplished 

A short time ago I mentioned the word catalysis as being 
employed, to express certain chemical actions which cannot be 
explained It is applied to those phenomena which take place 
in thi_ presence of a body which appears to be entirely un¬ 
changed by the action Happily these catalytic actions are 
being explained one after another, so that soon the name itself 
may become obsolete An example of this action of presence 
may he given When a mixture of sulphuric acid and alcohol 
19 heated to a temperature of about 140° to 150°, ether passes 
over Now alcohol contains C a H fl O, and if from two molecules 
of alcohol one molecule of water is subtracted a molecule of 
ether results —2(^11,,D = OlI 3 + C 4 H 10 O As sulphuric acid 
is known to have a great attraction fur water, it is easy to imagine 
that the acid combines with the water and ether passes off 
But it is found that a small quantity of sulphuric acid at the 
temperature of 140° - 150° will transform a very large amount 
of alcohol into ether and water, much more than can be ex¬ 
plained by assuming that the acid has combined with the water 
If a mixture of auIphuriL acid and alcohol in heated to a tern 

f icraturc of I40 13 - 150°, and alcohol allowed to flow into the 
(quid, a mixture of ether and water vapours passes over, and 
after a large quantity of alcohol has been tranfiformed, the 
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There Is certainly a symmetry about the formula, and it will | amount of sulphuric acid is found to be unaltered At 
be found that 16 of the molecules of water are in a different first glance this seems very difficult *0 explain, but on 
position from the remaining 8 , this probably has no significance, I further investigation it la found that alcohol and sulphuric 
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acid act one on another to form ethyl sulphuric or sulphovinic 
■cid — 

SC^Ho, + EtHo = SOjHoEio + OH, 

but when ethyl-sulphuric acid id heated with alcohol, ether la 
formed with the reproduction of sulphuric acid— 

SO,HoElo + E1H0 = OEr, + SOJIo, 
the mlphunc aci I 11 then able to produce ethyl sulphuric acid by 
acting on more alcohol, 10 a continuous pro luction of ether and 
water takes place without low of sulphuric acid Another well- 
known action is the combination qf oxygen and hydrogen under 
the influence of ipougy platinum In this case the platinum 
remains apparently unaltered, and is capable of causing the com¬ 
bination of any quantity of mixed gases As spongy platinum 
poBieasea the power of absorbing large quantities of gases, it is 
usually said that the molecules of oxygen and hydrogen are so 
much condensed in the platinum that they are brought within 
the sphere of one another's attractions, and consequently 
combine 

Another instance of an action of thu kind is afforded by the 
oxidation of ammonia in the presence of chromic oxide When 
amnionic dichromate is heated an evolution of gas occurs, and a 
residue of chromic oxide is left which bears a sinking 
resemblance to a mixture of black aad green bfa , when 
some of this substance is placed on *a piece of 
wire gaure, healed and then supported over a veisel 
containing a strong solution of ammonia, the oxide glows in a 
manner similar to the glowing of spongy platinum under the 
influence of a mixture of hydrogen and air Under these con¬ 
ditions the chromic oxide facilitates the oiidalion of the am¬ 
monia, bat 11 beejmea changed during the process , Instead of 
having the appearance above described, it acquires a bright 
green colour Now, we know that chromium is capable of 
forming several combinations with oxygen Is it therefore too 
much to suppose that the chromium is alternately oxidised by 
the oxygen of the air, and reduced by the hydrogen of the am¬ 
monia, so that, although In the end iL has the same composition 
as at the beginning, neverthele« it has been continuously de¬ 
composed and reproduced? Now, mav not a similar change 
lake place during the action of spongy platinum on a mixture of 
hydrogen and oxygen ? The alteration of the platinum is very 
■light, but I believe I have observed a slight modification of the 
appearance of a fragment of apongy platinum that was kept 
glowing by a small jet of purified hydrogen for # some hours , tne 
gas not being allowed to burn so as to heat th*e plaliaum to a 
very high temperature, the metal appears to be compacted and 
to be covered by minute spherules of glistening metal Now, 
may not the platinum have entered into combination with dine 
or other of the gases and been subsequently reduced ? If this is 
the true explanation, then we have in this case a continuous 
series of chemical changes and the n catalysis ” is explained. 

We all know the ease with which oxjeen is obtained from 
potaaiic chlorate when healed with a small quantity of oxide of 
manganese , the quantity of peroxide is the same at the end of 
the process as at the beginning, and it may be used over and 
over again to assist in the decomposition of fresh potasiic 
chlorate The oxide of manganese undergoes a molecular 
alteration , if a crystalline variety is employed, it is found, at 
Lhe end of the process, to have been transformed Into fine 
powder 

I hope I have proved to the satisfaction of my brother 
chemists that poluaic permanganate is first formed and subse- 
quently decomposed with the reproduction of manganese per¬ 
oxide. 

Oxide of cobali possesses the remarkable property of decom¬ 
posing solutions of bypochloiites at moderate temperatures with 
evolution of oxygen For some time 1 have been endeavouring 
to find the explanation of the change, but hitherto without com 
plete success At first it seemed probable (hat an unstable 
cobaltaie, analogous Lo a ferrate, was formed and decomposed 
at the temperature of the experiment In fact oxygen is evolved 
when chlorine 11 passed through a boiling solution of iodic 
hydrate containing ferric hydrate in suspension But no evi¬ 
dence of the existence of a cobaltaie could be found When a 
cobaJtous salt is added to an alkaline solution of a hypochlorite, 
a black precipitate is formed which is usually stated to be cobal- 
Uc hydrate, Co 1 Ho ej but Vortmann has shown that, when a 
cobaftous sail is mixed with a solution of iodine in potas-ic 
iodide, and the liquid rendered alkaline by todic hydrate, the 
precipitate formed at a temperature between 50° and 6o° ap- 
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} >roaches in composition the dioxide of cobslt, CoO r He also 
ound that the precipitate lost oxygen at the temperature of boil 
ing water I have repeated some of hn experiments and can 
quite confirm them, although I have not obtained an oxide con 
taimng quite as much oxygen os his richest oxide The oxides 
I prepared rapidly effected the decomposition of a solution of 
■odlc hypochlorite, and that without undergoing any loss or 
oxvgen themselves , In fact, in the two experiments made, the 
cobalt compound contained a httle more oxygen after boiling 
With the hypochlorite 

We have now many instances of the influence which small 
quantities of substances have upon chemical reaction*. These 
influences may be more common than is generally supposed 
The presence of a third body is frequently helpful in the combi¬ 
nation of elements with one another thus dry chlorine will not 
attack melted sodium or finely divided copper, an electric 
spark will not cause a dry mixture of carbonic oxide and 
oxygen lo explode; carbon, phosphorus, and sulphur will 
not unite with dry oxygen, and as chemical science progresses 
we may find that many Hell-known actions are conditioned by 
Lhe presence of minute traces of other matter which have hither¬ 
to escaped detection We all know the profound alterations of 
the properties of substances by minute traces of impurities , lex* 
than one-tenth per cent of phosphorus will render steel unfit 
for certain purposes The sapphire and ruby only differ from 
colourless alumina by the presence of traces of impurities hardly 
recognisable by chemical analysis During this meeting we 
hope to have a contribution to the section on the influence 
of minute traces of what may be colled impurities on the pro 
perties of different substances and their influence on chemical 
changes 

In this city, where the first public chemical laboratory was 
started in 1823, by Dr Anderson, the assistant of Prof Hope, 
it is hardly necessary to insist on the extreme importance of 
teaching chemistry by practical work, but unfortunately, even 
at the piesent time, endeavours are made to Leach the subject by 
means of lectures (sometimes without experiments) or by read¬ 
ing Those who are acquainted with chemistry well know the 
impossibility (this is hardly loo strong a word) of learning the 
Bcience, especially in the first stages, without actual experiment, 
by which x practical acquaintance with chemical phenomena is 
obtained The attempt to learn chemistry without practical 
experience reminds one of the well-known story (for the truth 
of which I will not vouch) of a mathematician who lectured 
on natural philosophy , he was visiting a foreign laboratory, and 
stopped before a piece of apparatus and asked what it was on 
being told it * a* an air pump, he exclaimed, 1 ' Dear roe l I 
have lectured on the air pump for twenty-five years, and this n 
the first time I have seen one " It 11 problematical if his 
students can have derived much advantage from hli lectures. 
Teaching of the kind to which reference has juBt been made is 
generally given to candidates for examinations who do not intend 
to take up chemistry as their chief subject, At the present time 
chemistry is required for entrance and preliminary examinations 
from many classes of students. There is no doubt that it is an 
excellent means of education, teaching a boy to observe and 
draw conclusions from his observations ; but if he makes no 
observations it is little more than useless cram, the memory 
might as well be exercised by learning a novel by heart 

This imperfect mode of teaching chemistry arises principally 
from the difficulty of obtaining properly appointed laboratories 
in schools, in addition to which the very strong fames are some¬ 
times disagreeable, making it inconvenient to have them In Or 
near a house, to say nothing of the possible dangers to Lhe 
clothes and their contents, but there is no help for it, lhe teach¬ 
ing roust be accompanied by experimental demonstration, as 
was Indicated in the Reports on the teaching of chemistry which 
have been presented to this Association in former yean It 
must be admitted (hat examinations do not always discover the 
best student , many are capable of preparing for examinations 
with a small knowledge ot their subject, others, with a good 
knowledge, fail from nervousness or other causes, but at the 
present lime examination, though far from perfect, is almost the 
only means we have of judging the fimeas of the candidate, By 
properly selecting questions the examiner msy, to a considerable 
extent, discourse cram , he should endeavour to find out what 
the pupils have actually seen, and to make them draw conclu¬ 
sions from facts which rhey have either themselves observed, or 
which have been described to them, it is only in this manner 
that chemistry can be uied as a n eons of mental training. 
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Thete Temarks do not apply Lo the education of students in¬ 
tending to make chemistry their profession, who have many op¬ 
portunities, in the large laboratories of Great Britain and the Con 
tlnent, of obtaining alt the necessary instruction The Institute 
of Chemistry, which was founded to Improve the status and also 
the education of professional chemists, requires that its mem¬ 
bers should have a thoroughly scientific training Before a 
candidate for the associatesnip is admitted to examination, he 
must bring evidence that he has passed satisfactorily through a 
systematic course of at least three years’ study in the subjects of 
theoretical and practical chemistry, physics, and elementary 
mathematics, in some recognized college or school , and before 
admission to the fellowship he must have passed through three 
additional years of work in chemisLry It is Lo be hoped that 
an example of this kind will ultimately have a good effect in 
improving the modes of teaching the science in Us elementary 
stages. 

There U another class of workers m chemistry who must not 
be foraolten at the present time, as they have much influence on 
the life of the world and have been working for ages, but have 
only recently been recognized I mean those organisms which 
are included under the name of microbes. These organisms are 
capable of producing chemical changes which entirely surpass 
all the results hitherto obtained by the chemist m his laboratory 
That the transformation of Bugar into alcohol and carbonic 
anhydride In Lhe ordinary process of fermentation is due to a 
living organism, has been known for some years , the 
important transformation of ammonia into nitrous and mine 
acids In the soil has been shown to be due to organisms 
which have recently been investigated by many chemists , it 
is possible to transform ammonia Into these acids in the labora¬ 
tory by oxidation under certain conditions and at a high 
temperature, whereas the organism does tbe work quite a<> 
efficaciously at the common temperature Other organisms have 
the power of producing complex organic poisoni by the altera 
tion of some of the constituents of the animal body, and the 
relation of these products to the study of diseases is of the 
highest possible importance As we hope to have a discussion 
on this interesting subject by many eminent authorities, both 
from the chemical and biological points of view, it will be 
unnecessary to pursue the subject further, unless it be to urge 
some of the younger chemists to work at the chemical aspect of 
bacteriology, They must be prepared for hard work ana many 
disappointments, for the subject is undoubtedly ■ difficult one 

I cannot conclude this address without reference to the great 
loss which chemistry has sustained by the death of Prof A W 
von Hofmann. I nod the good fortune to be under him as 
student and assistant from 1856 until he left this country in 1865 , 
all who worked with him must have been deeply impressed 
by hU capacity for work and his power of inducing work in 
others Although perhaps some of us did not appreciate this at 
the time, yet we feel we owe him a debt, of gratitude for his 
hiving started us in the right way The list of papers under 
his name in the Royal Society Catalogue up the year 1883 is 
299, written by himselfaloue, besides twenty two joint papers 
One of his characteristics which impressed mo was his investi¬ 
gation for the purpose of furthering chemical knowledge without 
any view 10 practical applications, and I well remember his 
lecture at the Royal Institution, in 1862, on Mauve and Magenta 
(which owed to much of their success to his work), in which he 
produced the original specimen of benzene which had been 
obtained by Faraday from oil gas in 1825 He pointed out that 
Faraday had prepared this auDsiance and investigated its pro¬ 
perties without ever supposing that it could have any practical 
application The following is the concluding paragraph of the 
lecture — 

II Need I say any more? The moral of Mauve and Magenta 
11 transparent enough , I read it In your eyes We understand 
each other Whenever In future one of your chemical friends, 
full of enthusiasm, exhibits and explains to you hn newly dis¬ 
covered compounds, you will not cool his noble ardour by ask¬ 
ing him that most terrible of all questions, * What if its use ? 
Will your compound bleach or dye r Will it shave? May it be 
used as a substitute for leather? 1 Let bim quietly go on with 
his work The dye, the lather, the leather V41JI make their 
appearance in due time. Let him, I repeat, perform his Usk 
1^1 him indulge in the pursuit of truth—of truth pure and simple 
—of truth not for the aako of Mauve, not for the sake of 
Magenta, let him pursue truth for the sake of truth '* 

This seems to me the true spirit of the scientific Investigator » 
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and in many cases the reward consists solely in the consciousness 
that the investigator has done his duty , in some cates the 
reward may take a more substantial form, and since the above 
paragrapns were written I have been informed that Prof von 
Hofmann has left a large fortune, the result of the applications 
of his discoveries in technical chemistry 


NOTES 

We hope to publish shortly, in the senes of "Scientific 
Worthies,” a portrait of Sir Archibald Geikie, whose address as 
president of the Bnush Association we print to day The por¬ 
trait will be accompanied by a sketch of Sir Archibald’s career 
as a man of science 

The International Congress of Experimental Psychology 
began work at University College, Gower Streel, on Monday, 
when an address was delivered by Prof if Sidgwick We 
propose to give on a future occasion some account of the pro¬ 
ceedings 

a 

The Helvetic Society of the Natural Sciences will hold its 
seventy-firth annual meeting at Basel from September 5 to 7 
lhe Basel Society of the Natural Sciences will celebrate its 
seventy-fifth anniversary at the same time 

Mr J Bretlanu Farmer, M A , Fellow of Magdalen 
College, Oxford, and Demonstrator of Botany in the University, 
has been appointed Assistant-Professor In Botany at the Royal 
College of Science, London, as successor to Dr D H Scott, 
who becomes Honorary Keeper of the Jodrell Lnboratoiy, at 
the Royal Gardens, Kcw 

Mr H M Bernard, M A , has been elected to the Mar¬ 
shall Scholarship, Royal College of Science, South Kensington, 
for the ensuing year, in place of Mr. G Biebner, whose term of 
office has expired 

Mr J P Hilj, of the Royal College of Science, South 
Kensington, and* Lhe Univeraity of Edinburgh, has been 
appointed to the Demonstratorship of Biology in the University 
of Sydney 

Mr Silva White has, for reojons of health, resigned his 
office as secretary and editor to the Royal Scottish Geographical 
Society, a post he has filled since the institution of the society 

We regret very much to hear of the death of Dr II J 
Tylden, whose article on "The bearing of pathology upon the 
doctrine of the transmission of acquired characters” was printed 
in Nature last week At the beginning of last week he died 
of typhoid fever Dr Tylden had been engaged in investigating 
the etiology of typhoid fever, and there is no doubt that he thus 
contracted the disease 

Two eminent men who had been intimately connected wiLh 
India died last week—Dr, Forbes Watson and Dr H W 
Bellew Dr Bellew was well known as an Oriental linguistand 
os the author of various works in which he made important con¬ 
tributions to ethnology Dr Forbes Watson acted for many 
yean as Reporter on the Products of India and Director of the 
India Museum He did much lo give the English people a 
wider and more accurate knowledge both of tbe races and lhe 
material resources of India 

The death of Dr Felice Giordano, of Rome, is announced 
He was the head of the Geological Survey of Italy and Chief 
Inspector of Mines 

The Glasgow and West of Scotland Technical College has 
issued 1I1 calendar for the year 1892 93, 

On July 27 the eruption of Mount Etna, which on the pre 
vlous day had increased considerably In activity, was Bgain as 
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violent as during the first few days of the outbreak Rocks end 
mas lies of volcanic dlbrti were ejected from the crater to a 
great height, u well as a quantity of fine ash, which fell In 
shower! over the country The cloud of smoke over the summit 
increased, and the subterranean rumblings were so loud and fre 
quent u to make the windows in the houses rattle The lava 
streams were also extending Similar reports were issued on 
the three following days , Jmt on July 31a general decrease in 
the volume of the lava was noted On August I it was slated 
that the eruption seemed to be subsiding No underground 
rumblings were heard, the smoke issuing from the crater was 
white, and the lava streams moved very slowly, and, in fact, 
almost stopped On August 2 the volcano showed some signs 
of renewed activity, and the lava streams began to flow afresh 
The underground rumblings were not, however, so loud as 
before B 

Somf information as to the volcanic eruption in Great Sangir 
is given in letters sent from Menado, the chief Dutch settle¬ 
ment in the north of the Celebes, from which SaDgir is about 
300 miles distant The letters are dated June ft, and were 
printed in the Handdsblad , of Amsterdam, on July 2J Accord¬ 
ing to a summary in a Reuter s telegram, the disaster came with 
appalling suddenness At ten minutes past six on the evening 
of June 7, unannounced by the slightest shock of earthquake, 
subterranean rumblings, or other seismic warning, a terrific 
eruption began from the great volcano Gunona Awa, which is 
not Tar from Tarvenn, the capital of the island Ashes in im¬ 
mense masses and stones of considerable size soon fell all over 
the island Hundreds were killed by this shower, and even 
those who reached the shelter of iheir homes were not safe, for 
nearly everywhere in the country districts the light wooden 
house! collapsed under the weight of the stones and ashes which 
quickly settled on the roofs In the immediate vicinity of the 
mountain, on the slopes of which are numerous farms and vil 
lages with extensive plantations, immense destruction was 
earned by the great streams of lava, which flowed with astonish¬ 
ing rapidity down into the surrounding valleys Houses were 
carried away with oil their contents, and many of the occupants 
met a terrible deaLh in these rivers of molten rock besides the 
hundreds who are known to have lost their lives on the low¬ 
lands, between five hundred and a thousand more who were 
engaged in the nce-fielda on the mountain slopes have not been 
heard from The crops have been destroyed, the cocoa nut 
trees have suffered severely, and in many pans of the Island the 
wells have become dry, 

At the lime of our last issue the weather was very settled, 
and the air very dry, scarcely any rain having fallen for some 
days On Fnday, however, July 29, the anticyclone began to 
give way, and Lhe low pressure over the Bay of Biscay extended 
northwards and over the eastern parts of England, causing 
thunderstorms in the southern counties By Sunday, the dis¬ 
turbed weather had extended over the whole country, and nain 
had fallen at most places, but the area of low barometer was 
passing away to the eastward, and during the early part of this 
week the type of weather again became anticyclonic generally, 
but the sky became cloudy, and rain fell in places , while nn 
Wednesday a depression Jay over ihe North of Scotland, 
which Appeared likely 10 spread southwards. Temperatures 
have ranged from 70“ to 75' and upwards in the southern 
districts, but have been considerably lower in the north, the 
dally maxima frequently not reaching 6o° The Weekly Weather 
Report showed that for the week ending July 30 the temperature 
only slightly exceeded the average in the North of Scotland 
Rainfall was much below the mean, amounting to six to plue- 
tenthi of an inch in most districts, while reckoning from the 
beginning of the year there u a deficit in every district, amount 
ing to as much as 7 4 Inches in the south west of England 
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THE Austrian Meteorological Society has issued an appeal for 
contributions towards the support of the meteorological obser- < 
▼atory on the summit of Lhe Sonnblick The observatory wa* 
established by M Rojacher in 1886, and completed at the ex 
pense of lhe Austrian Society and the German and Austrian 
Alpine Club , it has since been maintained at the expense 
of these two institutions, together with a subvention from the 
Ministry of Instruction, and aided by a small reserve from the 
original building fund The recent death of M Rojacher, and 
the removal of the Alpine Club from a house on the summit, has 
thrown such additional expense on the Austrian Society ss to 
endanger the efficient maintenance of the Observatory The 
station has already rendered good service to science and ha* 
somewhat modified the theory of the nature and origin of 
storms, several physicists have also conducted experiments 
there on radiation, atmospheric electricity, and other subjects of 
considerable importance We hope, therefore, that the appeal 
of the Society for funds for the efficient maintenance of the 
station will mteL with entire success 

The trustees of the South African Museum, in their report for 
the year 1891, record a serious loss in the nuneralogical series of 
Lhe Museum's collection On the night of September 7 and 8 
the Museum was robbed of the Stonestreet collection of rough 
diamonds, n separate diamond in singularly hard rock, and 
several very interesting nuggets of South African gold The 
exhibition hall was broken into through one nf the small upper 
windows opening on the higher of the two galleries, and the 
specially protected table case, containing the diamonds and gold, 
forced by shattering the lock Two men—whose names, A 
McEwen and F Cohen respectively, were already too well 
known in the criminal records—were convicted of the robbery 
at the Supreme Court session oil the 13th November, and 
sentenced to four years' hard labour The police succeeded in 
recovering 49 of the 173 diamonds belonging to the Stonestreet 
collection, including most of the larger stone*, but among the 
missing majority are many unusual and abnormal crystalline 
forms of much interest, collected with great pains by the late 
Mr Stonestreet, during the earlier years of mining in Gnqua- 
land West The Du Toil’s Pan diamond in indurated rock and 
the gold nuggets have not been recovered 

In the course of an interesting address delivered lately at the 
opening of the new chemical laboratory of the Case School of 
Applied Science, Prof C F Mabery called attention to the 
fact that notwithstanding America’s abundant supply of crude 
materials, with cheap fuel in unlimited quantities, and a ready, 
market with an increasmg demand, she continues to pay enoT- 
mous sums for imported products which should be produced at 
home Prof Mabery thinks, however, that the outlook for 
the immediate future is encouraging In several directions Lhe 
manufacture or chemical products has begun, and others, he be 
lieves, will follow There are certain linei along which rapid 
development may evidently soon be expected, and one of the 
most promising is sal-soda. Until quite recently the Le Blanc 
process, which was invented in France to manufacture soda-ash 
when the supply from natural sources was largely cut off during 
the French Revolution, hoi supplied the world since early in the 
present century In utilizing all bye-pToducts the great Le Blanc 
works of Europe have been able to produce sodi-ash at a trifling 
cost A Le Blanc plant has never been established In America, 
and probably one never will be Such a plant requires immense 
capital, and, besides, a combination of coal, salt, and limestone, 
that can be found close at hand in but few localities. Within a 
few years another method, known as the ammonia-soda process, 
has been put into operation lu Europe. The first cost of a plant 
for this process is not large, and since it furnishes a purer 
product than the Le Blanc method, it will probably supply a 
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considerable portion of the sal soda of the future, especially in conveyance of petroleum This proposal having been rejected, 
Vhe United States. The newer method has the especial advantage the firm constructed several of these vessels at their own expense 
that it forms bicarbonate of soda direct and very pure Two This innovation, of which even the Americans had not yet thought, 
plants for Lhia process have been erectedm America, one of which was accepted by the two petroleum producing countries, and 
has been In operation at Syracuse, N Y , for several years, and the tank boats, the number of which is constantly increasing, are to 
uther has recently been erected in Cleveland As additional be found on all the waters of the civilircd world It is alio to 
illustrations of the possibilities in store for the United M Nobel that those gigantic reservoirs of iron which contain 
StnLes, Prof Mabery mentioned the manufacture of porcelain, hundreds of thousands of naphtha products are due They are 
and the production of artificial dyes and colours from coal-tar to he seen in large numbers at Baku, Batoum, and everywhere 
AN Interesting report on the pearl fishery of the Gulf of Cali j else where petroleum is carried in bulk The senes of innova- 

furnia is contributed by Mr C H Townsend to the new tlons by M Nobel do not stop there WiLh a desire to improve 

Bulletin of the United States Fish Commission The season for * anc * carnage he proposed to the Griail-Tsantsine Railway Com- 

pearl fishing begins about the first part of May near Cape St panjMhc construction of special tank waggons for the transport of 

' Lucas, whence operations are gradually carried into the Gulf of pclruleum, guaranteeing a load for them for several yearis The 
California, which is usually entered by May 15 During the radway authorities scoffed at the idea, and it was by the ex 
dimmer the entire eastern coast of the peninsula is worked, and pendiiure of very large sums that the Swedi-h merchant con 
in October the base of operations is removed from La Paz, the j structed for his own use the first tank waggons Scorn was im 
headquarters of the Pearl Shell Company of Lower California, to I mediately changed to enthusiasm, and to day thousands of these 

Acapulco, where the fishery is continued for two or three months j wa EE (ins circulate on the railways of Caucasia and Griazi 

longer Whatever of romance may hitherto have enshrouded j T^aritsine 

the diver for pearls in Lhe sea, he is now, as described by Mr In Part \xi "of the Zoological Reports of the Norwegian 
Townsend, practically a submarine labourer, who uses all the | North Atlantic Lxpedilion, Christiania, 1892, Dr D C 
modern diving paraphernalia available No longer plunging for Daniclssen gives an account of the Crmoids and Echinoids of 
sixty seconds into the sun lit green water that covers a coni | Lhe North Allanlic Chief among the former is the beautiful 
bank, he puts on a rubber suit with glass-fronted helmet, and, Rathyciimu\ cat/mte/i, first described os Ilyct intis carpenter* 

suitably weighted with lead, descends for hours to gather pearl- by Koren ind Daniels en in 1877 from specimens collected by 

oysters, which nre hoisted in a wire basket by his companions in 1 the expedition, and thought to be a new genus, but a careful study 
the boat above, who supply him through a rubber tube with the \ and comparison wich Herbert Carpenter's description in the 
air he breathes The best year at the fisheries in comparatively report of the Challt tiger Crmoids proved it to belong to Bothy - 

recent times was 1881 During that year many pearls of extra- I c tutus The morphology of this species is very fully described 
ordinary size and great value were obtained , among them was a and figured , very interesting are the statements about the ap- 

black one weighing twenty eight carats, which sold in Paris for parent formation of “new crown 1 ' on specimens which had 

jo.ooo dollars apparently lost their first crowns, in one of these '‘theBtalk 

A valuahle report on the petroleum trade of Lhe Caucasus was no mm in height, the crown was 2 $ mm high, and the 
has been sent to the Turkish Government by Aassib, the root was 20 mm in length The radials of the crown were 
Turkish Consul-General at Tiflis, and some interesting extracts attached to the basals by a pretty broad seam, the basals being 
from it are quoted in the Board of Trade Journal The concreted and fowling a firm ring as upon old individuals, 
pelroleum springs of the peninsula of Apcheron, not far from which distinctly showed that while the radials were a new fer¬ 
tile place at present occupied by the town of Baku, weie known malion, the bosaL pertained to the old detached crown and 
according to Lhe writer, several centuries before the Christian foimed the true calyx from which lhe new crown issued J ' In 
era, and the phenomena produced bj them, totally inexplicable this specimen the tentacles could not be seen, and it was very 
in those barbaric ages, gave rue, he says, to the worship of Lhe difficult to observe the disc, as it wasco\credby the closed arms 
Guebres, followers of Zoroaster, which lasted into the nineteenth ullich could not without damage be separated from each other, 
century, for the temple of the vorshippers of eternal fire is seen but that a new crown was in course of formation seemed indu- 
to lhe present day The springs of Ualakhani arc situated 20 bitahlt In addition to this species of Dathycrinus Rhizotnnus 

kilometres from Baku on a bare and and plateau, swept by the ! h'fotensis , and the following species of Antedon were found — 

winds, at an elevation of about 60 metres above the level of the A tcnella, Retzius , A pciasits, D and K , A froltxa, Dun 
Caspian Sea. The petroleum lands occupy an area of about and Sladen , A quadrat a. Carp , and A eschrichti, Muller 
8 kilometres At the present tunc Balakhani and Sabountchi Fourteen species of I chlnida are mentioned, of which Echinus 
possess more than 1000 wells, some of them newly bored, j alexandn , Dan and Kor , is redescribed and figured 

producing In twenty four hours as much as 400,000 poudi An The additions to Lhe Zoological Society's Gardens during the 

era was marked in the history of the naphtha industry by the past week include a Hainan Gibbon (Hylobates haiuanus) from 
house of M Nobel, which marled at Baku in 1874, and in the | Southern China, presented by Mr Julius Newman , a Hum- 
following year purchased a small busineu and undertook the j boldt's Lagoihnx (Lagothnx hupiboidti) from the Upper 
production of petroleum on a small scale At that time the con- Amazons, presented by Mr Chas, Clifton Decconson t F 2 S , 
veyance of petroleum to Baku was effected by means of carts a Red Howler {Myietts sentculu j) from New Granada, presented 
and leather bottles M. Nobel endeavoured to show the ab- by Mr John F Chittenden, C M Z S , a Garnett's Galago 
surdity of this primitive method of transport, and recommended (Galago garne/tt) from Fast Africa, presented by Commander 
that pipes should be constructed, but the majority of the mer, 1 H J Keene, R N, , a Bennett's Wallaby (Halmaturus ben- 
chants rejected the proposal He then constructed the fintpipe nettn £ ) from Tasmania, presented by Lieutenant E A Find 
at hli own cost, and demonstrated the utility of it to his col- lay, R N R , a Raccoon {Procyon lo/or) from North*Amencj, 

leagues, several of whom very soon imitated his example, and presented by Mr A C Cooke, a Short toed Eagle ( Circaetu r 

Baku has to day a dozen lines of pipes, each ^>f which coals galliots) from Southern Europe, presented by Mr B Vincent , 
more than 100,000 roubles The same hoaae, dissatisfied with a Leadbeater's Cockatoo (Cacatua leadbeaten) l a Slender billed 

the system of shipping petroleum in barrels, proposed to the Cockatoo [Lvnutis tenuirostns) from Australia, presented by 

Kavkax and Mercury Navigation Company of the Caspian and Mrs Phillips , a Rock Thrush (Monti cola saiottSts), two Soli- 

thc Volga that they should build tank boats for the exclusive * ^ary Thrushes {Afdnticola cyanus), European , a Common Jay 
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(' Garrulus glandanus\ an Ortolan Bunting ( Embenza hottu- 
lana) t a Blackbird ( Turdus mcrula), a Nightingale ( Dauhai 
Iuic\ma) t British, presented by Mr E Cossavella , a Common 
Jay {Gan uhts glandartus), a Natterjack Toad {Bujo calamita ), 
six Crested Newts \Molgt cnstata), three Palmated Newts 
[Molgc palmata), British, Lhree Sand 1 Lizards {Lactrta fl.fl/:j), 
five Yellow-bellied Toads {Boittdtturfor bombinus), an Edible 
Frog {Rarta esculent*), European, presented by Mr G B 
Coleman , four Common Snakes ( Trepidonotus natrtx), British, 
presented by Count Pavoleri, F Z S , a Mulhrouck Monkey 
[Cercopithecus cynosurus) from West Africa, a Barhary Wild 
Sheep (Ovts tragelaphus 6 ) from North Africa, iwo Common 
Squirrels (Sciurus vuJgans), British, deposited, two black 
Apes ( Cynopitkccus mger) from Celebes, purchased 


OUR ASTRONOMICAL COLUMN 

Solar Observations at the R Osservatorio del 
Collegio Romano —Frof Tscchim, In the Mcmorte deiht 
Socteti) degh Spettroscopisii Italiam , gives a tabular statement 
of the prominences, facul.u, and spots visible on the sun's surface 
dunng the first three months of the present ye»r. Taking the 
case of the number of prominences, no less than 300 were 
observed dunng this period, ]6i appeamg in northern and 139 
in southern latitudes During the first two months promi¬ 
nences were more numerable in the south hemisphere, amount¬ 
ing to an excess of 7 and 5 respectively, but in March as many 
as 78 were recorded for the northern as against 44 for the 
southern The latitudes for the regions of greatest frequency 
were + 40" + 3o g and - 20“ - 30° 

For the faculx 28, 24, and 18 (tolal 70) were recorded for Ibe 
northern latitudes, while very nearly the same number 
(76 = 20 + 18 + 38) was observed on the southern hemisphere 
In both cases the record for latitudes ± co D ± 40“ was one, 
the greatest number appearing in latitudes i lo' ± 30° 

The total number 01 groups of spots recorded was 80, of which 
38 were observed north of the equatnr Curiously enough the 
month of February only contributed 21 out of this number, 34 
being recorded for January „ ihe region of greatest frequency 
occupied ihe zones ± 10 s 1 30“ 

Allowing for the very unfavourable season for observations, 
a considerable Increase over the preceding quarter will be at once 
noticed The relanve amount of spotted area shows an enor¬ 
mous increase for February, the numbers for Lhe months com¬ 
mencing With January being 79 79, 153 61, and 61 57 

A Remarkable Prominencf —Mr J, Feuyi, in the 
Mtmoru delta Socutii degh Spettroscopisti Itaham, gives an ac 
count of an unusually Urge prominence that was visible at 
Kalocsa, on May 5 last At ioh 25m , Kalocsa mean time, the 
prominence was very small, but later it developed very consider 
ably, forming itself into a set of small bands, clearly inclined 
towards Lhe equator At nh 55m the observed height was 
139", there being no indication of a rapid ascent At lah 11m 
a very rapid upward morion had already begun lo make itself 
visible, and by 12I1 17m 34s the height reached wu 287", 

extending lo 317" im 11s laier, when ihe velocity of ascent 
was 306 km per second After a few minutes Lhe lower parti 
10 the height of 360" became invisible, but the smooth portions 
ascended at lah 21m 49 , with a velocity of 368 km per second 
to a height of 531'' 1 hn latter measurement was made at 

I2h 29m 25s , and soon after the object was no more seen The 
actual height attained, then, may be reckoned about 381,800 
km , or 237,126 mile-.. At the icmunaton of this erupLion, it 
was noticed that the prominences at 127° and 79”, and even lhe 
one at io6 u , which very nearly coincided wuh the politico of the 
eruption itself, still retained the same formj, having apparently 
suffered no change by this enormous disturbance , no faculre or 
spots either were recorded which could in any way be connected 
with tills outbreak 

The Trapezium in the Orion Nebula. —During the first 
three months of the present and preceding year Dr L. Ambronn, 
of the Gottingen Observatory, has undertaken a measurement of 
the distances and position angles between the four bright atari 
forming the trapezium In lhe great nebula of Orion. The results 
which ne has ohLalned are recorded in Ibe 3103 number of 
AitroHomuch* Nachnchten 

Commencing wuh the star O' Ononis, which i» here designated 
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a , atd (akirg Ihe others in cyclic order following the direction 
opposite to Lhat of the motion of lhe hands of a watch, we find 
mere designated by h t d, and c respectively The accompanying 
table, for lhe rake of comparison, shows the position angles and 
distanced for lhe equinox 1870 from the measurements of VV 
Slruve, Dembowski, O Struve, Hall, and Ambronn 
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16 6Sl 
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be 

21 414 
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38 038 

bd 

8 706 

8 706 

8 705 , 

8 77 a 

8 915 

cd 

10 227 

19 340 

19 237 
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New Variaulk Stars —A short note communicated by 
Prof Pickering to Astronomische Nachnchten, No 3104, 
informs us lhat six new variable stars in the southern sky have 
been discovered on examination of ihe photographs of stellar 
spectra taken at Arequipa in Peru The following are the 
constellations, positions, and the dates on which the photographs 
were taken — 


ConRtcIl 

a. 1900 

3 1900 

Date 

Horologium 

a 49 5 

- SO 10 

Sept 10, 1&91 

Octans 

6 0 

- 86 30 

Sept 11, 1891 
April 26, 1892 

Bootes 

14 32 1 

+ 52 

Octans 

17 3 ° 

- 86 45 

Aug 31, 1891 

Sagittarius 

19 498 

- 29 27 

Oci 3, 1891 

Tucana 

23 532 

- 65 56 

Aug 25, 1891 


All these stars when at a maximum are as bright or brighter 
than the Sih magnitude, but only one, lhat in Sagittarius, La a 
catalogue star (Cord G C 27271, Mag 8J) 


THE BRITISH ASSOCIATION COMMITTEE 
ON ELECTRICAL STAADARDS 

TN view of lhe hoped-for presence of Prof, von Helmholtz 
and other distinguished foreigners at this year's meeting of 
the British Association 10 Edinburgh, it will probably be re¬ 
cognized as suitable to lake up and continue the discussion on 
new electromagnetic units for practical purposes, which was 
begun last year at Cardiff 

I therefore beg to contribute Lhe following notes and to con¬ 
clude by moving some resolutions, 

One gTeat fact brought mlo prominence by Ihe practical de 
velopment of electricity 11 the analogy or reciprocity between 
Lhe electric and the magnetic circuit, and this is the fact which 
it behoves ub to emphatue in the mining of fresh units 

The msgneLic circuit has as yet no authorized names applied 
to it The electric circuit U well provided, but perhaps one or 
Lwo improvements can be made 

(1) The Electric Circuit, 

The first point on which I consider that practical men would 
do well to Insist U that names shall be given to the complete 
things dealt with, rather than lo mere coefficients Thus of all 
units with which they are concerned there can be no doubt but 
that volt and ampere are the most prominent, These ire lhe 
active things 4 nh which Electrical Engineers have to deal, and 
these are the things for which meters exist on every wall in an 
elecLnc lighting station. The ohm # or unit coefficient of resiot- 
ance. Is comparatively academic id character, it is a constant 
of a cut of wire or ol an underground lead, It Is nothing vivid 
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and active. The engineering use of the term ohm 11 munly in 
connection with insulation and other high resistances ; for large 
conductor! the equivalent 11 volt per ampere 1 ’ is perhapi more 
often med It ti Lhe drop of potential which a given conductor 
entails for a given current that Is of real interest to an engineer, 
and it Is this of which in large leads he consciously thinks 

A 6 ohm conductor means one that drops 6 volts for every 
ampere that n sent along it If you send 3 amperes along 
such a line, the potential at the far end is (8 volts below that 
at the near end The clear realization of this fact would be al¬ 
most aided by the complete title, 6 volts per ampere, instead of 
the abbreviation, 6 ohms Nevertheless, the name ohm is in 
common use and hence may be assumed useful 

A mill more useful name, however, for good conductors would 
really be the reciprocal of an ohm—the ampere per volt Su >- 
pose this called a mo, as Sir W Thomson once suggested, then 
a cable of 20 mos would be one that conveyed 20 amperes with 
a drop of I volt A thousand-mo cable would convey 500 
amperes with a drop of half a volt, and so on It is mure 
directly practical to think of lhe amperes conveyed per drop of 
voltage, than of the drop of voltage per ampere I believe Lhat 
some authorized name for unit conductance would be welcomed 

Units of Ifticoft ven 1 ent St ze 

The authorized name "coulomb” for unit quantity is barely 
used by engineers, who are content with ampere hour , thu^ 
proving that what is needed in practical units n nut so much a 
consistent decimal system, as a set of units each of practicable 
magnitude. 

Farad 

The effort after consistency has resulted in the useless 11 Fa 
rad 11 , and this should be a lesson not to try and Gx units of 
unreasonable size The c g s units already exist as a consistent 
system \ the only objection 10 them is that they are of unpracn 
cal size The whole object of devising a practical system of 
units was to have things of every-day size to deal with The 
volt, the ampere, and the ohm satisfy this condition The 
coulomb, the farad, and the wait do not \lreacfy they have 
practically given place to the ampere hour, the micro farad, and 
Lhe kilowatt 

Considerably more progress would have been made in know¬ 
ledge of ordinary capacities if the microfarad had been called 
the farad, so that easy mbmultiples of it would have been 
available to express the capacity of Leyden jars, and such 
like things The capacity of an ordinary jar would then have 
been a few millifarada, and a microfarad would have been the 
capacity of a short bit of connecting wire I ask whether this 
change would introduce serious confusion even now L think 
not Nobody cares the least about 11 coulombs per volt,” and so 
there is no sense or use in the present farad Telegraphists 
would surely loon consent to drop the useless prefix micro , and 
the factor of a million is too great to render doubt possible as to 
what was Intended, even in tne transition stage It ought to be 
regarded 11 essential to have the practical unit somewnere not 
hopelessly away from the middle of the range of probable mul¬ 
tiples and submuliiples. 

Coulomb 

A coulomb again is almost useless as a synonym for the ampere- 
second , it 11 so easy to speak of ampere minutei or ampere hours. 
IT Lhe name coulomb could be set free from its present superfluous 
meaning it could usefully be applied lo the electrostatic unit of 
quantity, which wants a name Teachers would find iL con¬ 
venient at once, and In the apparently imminent line of develop¬ 
ment engineers might find it useful before long It 11 the charge 
on a two centimetre sphere at a potential 300 volts (or on a 
one-foot sphere at 20 volts) The capacity of the two-centi- 
metre sphere would be A of a (new) microfarad 

Watt. 

Lastly with regard to the watt The name volt ampere Is 
almost as good as the name watt, especially since the watt is also 
one joule per second. 

Both names, watt and joule, are not really wanted by elec¬ 
tricians, to whom their coexistence Is rather confusing I believe 
It would be more convenient to use the term wait In ihe sense It 
eti so frequently used now, viz , energy, say a volt ampere- 
out; In which case a kilowatt would be synonymous with the 
present Board of Trade unit * > 
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The rate of working, or power, could then be expressed in a 
rational and unforced way as so many watts per hour or so many 
volt amperes. It is much more natural to give a name lo a 
definite thing like a quantity of energy, than it is to give it to a 
mere rate of working The latter is instinctively felt to need a 
reference Lo lime , just as a velocity unit has not been practically 
found to need a name, being quite simply expressible in feet per 
second or miles per hour, and even when a name has been 
given, like 11 knot,” instinct constrains people Lo practically get 
nd of it again by speaking of knots per hour, just as we find 
"kilowatts per hour” already often used in electrical work¬ 
shops I suggest, therefore, that ihe present watt is too small, 
lhat it is sufficiently expressed by a joule per second, and lhat it 
would be more useful if magnified 3,600 Limes, and turned inLo 
a unit of energy 

That we should thus have several energy units—Lhe erg, the 
joule, and the watt, all of quite different sizes, is no objection, 
but an advantage, seeing the extreme importance of energy 
Such things as length, ma-fl, lime, and energy demand a fair 
range of units It would be tedious to express centuries in 
seconds 

(2) Magnetic Circuit 

In speaking of the magnetic circuit T wish to refer back to my 
opening remarks concerning the electric circuiL, and the class of 
things for which names should be found In the magnetic 
circuit the only Lhing at present seriously attempted to be 
named i«, in accordance with the historic parallel of Lhe ohm, a 
coefficient or charaLteristic of a coil of wire— its coefficient of 
self induction , the unit of which has been called variously a 
secohm, a quadrant, and a henry 

Total Induction 

Hut the real aciive thing with which engineers are concerned 
is total magnetic induction, total number of lines of force acro^ 
an airgap as between the polepieceB or through the armature 
of a dynamo, or in lhe circuit of a transformer It may be 
called Lhe electromagnetic momentum per turn of wire , or the 
surface integral of B This total induction'ia in some respects 
analogous to electric current, and has occasionally been called 
magnetic current (a bad name), or "magnetic flux” It is, 
however, more strictly analogous to the coulomb, and its time 
rate of variation i^ the more proper representative of electric 
current. 

Its common practical name at present is 11 total lines,” or 
" total induction,” or M number of lines " 

Now "one line” is awkward as n unit, besides being (if a 
c g s line) inconveniently small The earth, for instance, 
sends 4,400 sucli lines through every horizontal square metre 
about England , through a square inch it only sends a frac¬ 
tion of a line A practically sized unit of induction badly 
wants a name, and 11 henry” would have done for it ^ery well, 
and have been both more suitable and more useful for the 
actual auantity than for a coefficient But "henry” has 
already keen half appropriated to the secohm, so, for illustrative 
purposes at any rate, I propose to use the name "weber” for 
the unit magnetic flux 

Concerning Lhe most convenient size for the weber, there is 
much to be said for making it io 8 c g.s lines, though that is 
bigfger than ordinarily occurs in practice , because then a wire 
which cuts one weber per second will have a volt difference of 
potential between its ends Or a coil of twenty tarns through 
which the magnetic induction changes at the rate of one Weber 
per second will have an E M F of twenty volts induced In it 
The average E M F in Bach a coil, spinning thirty turns a 
second, ana enclosing a maximum total-induction of one weber, 
11 600 volts 

This li the dynamo use of the unit; the following is the 
motor use. 

A wire carrying an ampere and cutting a weber per second, 
does work at amt rate, viz., one joule per second 

Probably the simplicity of all this compensates for the rather 
unwieldy alie of the unit. A strongly magnetized piece of iron 
may have 20,000 lines lo the square centimetre; so a weber 
could occur across a narrow airgap half a square metre in area 

The earth gives an induction of about one weber through 
every 2'J,000 square metres of England, or 100 webers per square 
mile i'be earth induction through a horizontal square metre is 
44 micro we ben, so with micro- and milli-wcben the range would 



NA TURE 


336 


[August 4, 1892 


be fairly covered v (hough a imaJler weber would have been 
better if it had been equally convenient as regards the volt 
The pull between two parallel surfaces joined by a weber 


ii g— dynes, or four hundred thousand tons 
tlv 


A imilli-weber 


gives leu than half a ton pull , and a micro weber less than half 
a gramme 

Because of the property that the voltage excited in a circuit is 
equal to the weben cut by it per second, a weber might be 
called a sec-volt It is equal to a secohtn-ampcre-lum , that n to 
■ay, if a single turn of wire can hare a self-induction coefficient 
of one secohm, it will excite a weber of induction for every 
ampere paasmg through it 

[Such a circuit in the form of an anchor ring would be enormous, 
something like a mile across , hut it could be made in the form 
of a solid cylinder of best iron (ji = 2500), with an axial per¬ 
foration for the wire, and 80 metres long 

If a secohm coil has n turns, then an ampere passing through it 


excites only-lh of a weber , for, since every turn encloses the 
n 

induction, the latter is effective n times over, and so the in¬ 
duction coefficient is n times the induction per ampere, or « a 
times the induction pier ampere turn ] * 

No name is needed for intensity (or density) of induction (D), 
for that can always be expressed in webers per unit area 

[For instance, strongly magnetized iron, with say to, 000 lines 
to the square centimetre, has one tenth of a weber per square 
foot, or o 7 milli webers per square inch ] 

And there is a practical gain in thus leaving the specification 
of area open, for it enables British units of length to be employed 
in measuring air gaps, yokes, cores, and polepieces 

So long as dynamo dimensions are commonly expressed in 
inches, there h no serious objection to specifying induction in 
fractions of a weber per square inch or per square foot 


Magnetomotive For\ e 

Now consider the magnetic analogue of the ’ olt , the unit of 
magnetic potential or magnetomotive force. By this is under¬ 
stood the line integral of the magnetizing force H, the quantity | 
4nfC, the step of potential once through and all round the j 
circuit or a coil It 11 a quantity most important in practice, , 
and requires a name | 

Mr Heaviside has suggested the name “gau|sage," as analogous 
to voltage , and, if this were adopted, the unit of magnetomotive ! 
force would be Lhe gauss The intensity of magnetizing force 
would be the gauss-gradient, or drop of gaussage per centimetre , 
no special name is needed for the unit of this quanluy H 

Tne common practical unit or gaussage at present is the . 
ampere-turn, and this has several advantages. It may, how¬ 
ever, be found better to make some convenient number of 
ampere-turns into a gauss , for instance, the c g s unit of 

gaussage would be ^ or I 2566 ampere turns If that were | 

adopted as the gauss, the horizontal component of the earth’s | 
magnetic intensity about here would be, say 18 gauss per linear 
centimetre 

But this unit, whether the c g s unit or the ampere turn, is j 
very small The step of potential all round a single ampere- 
turn 19 only equivalent to a vertical step of about 2 centimetres \ 
in the earth’s field j 

Nevertheless, in spite of its smallness, the ampere-turn as 
practical unit of gaussage will probably commend itself by 
reason of its simplicity Let us see how it works out I 


Reluctance 

The ratio of gaussage to the induction excited by it, is a 
quantity characteristic of the magnetic circuit, and called its 

reluctance or magnetic resistance This 11 the quantity 1 - for 

; A " 
simple circuits, or for complex ones , it 11 unfortunately not 

constant for any but air circuits This constitutes one difficulty of 
naming Its unit satisfactorily, else It might be expressed as go 
many 11 gilberts ” or " sturgeons ” (analogous to ohms) It is, 
however, fairly constant under many common conditions of 
practice, and it can always be expressed as gausses per weber , 
and perhaps this way is sufficient, 

A magnetic circuit with unit reluctance U one that requires 
one gauss to induce In it one weber. 
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Permeability 

Permeability (p), analogous to electric conductivity, would be 
measured by the webers Induced through unit cube of the 
material between whose faces there is unit fall of gauuage It has 
been suggested (by Prof Perry) that the permeability of air had 
beLLer be called 4* x io~ B But the whole electromagnetic 
system of units is based on the n for air being called 1 , so it 
would be rather confusing to change that Moreover, it would 
be a retrograde step to affix another incorrect value to the con¬ 
stant fi, instead of waiting and trying to find out what its value 
really is It is belter to adhere for the present to the existing 
table of permeabilities, and to use whatever constant factor may 

be needed in order to turn ^ into practical units of reluctance 
41A 


Permeam t 

But the reciprocal of reluctance, or Lhe webers induced per 
gauss may be the more instructive thing to attend to and name , 
just as conductivity is often more directly interesting than resist 

ance This reciprocal ratio, has been called “permeance," 

and that is not a bad name for it , it is proportional to the 
inductance of a single-looped circuit Permeability is lhe per 
meance of unit cube of the material Permeance is the webers 
induced per unit drop of gaussage Permeability is Lhe webers 
per unit area induced by unit gauss gradient 

The permeance of the magnetic circuit enclosed by a solenoid of 
wire is the same as its appropriate self induction coefficient 
divided by 4*- times the square of it!> number of turns 

The c g,s unit of permeance (or of reluctance) is that of a 
centimetre cube of air, ami is not a had-sized unit But it is 
inconsistent with the weber as 10* and tbe gauss as a single 
ampere turn 

One of the three must give way, 

On the whole I have no hesitation in suggesting that the 
derived unit (that of permeance) must give way, and be taken as 
4* x io 7 c g s units, in order to harmonize wuh the other two as 
already defined 

The fact is that the great size of the weber render* a small 
gauss desirable, in order that their product may not represent 
too large a quantily of energy For instance, if I c g s unit were 
taken os the unit of permeance, the weber being fixed at io B , then 
the gauss would also be IO*. and the gnuss-weber would be io 0 
jouleN, or nearly 300 Board of Trade units , which is far too 
much 

Whereas if the unit of permeance is fixed high, and the gauss 
kept small, then the energy corresponding to a gauss-weber may 
be moderate Thus wiih lo H c g h as weber, and an ampere-turn 

as gauss, iheir product is only — ergs, or I?? or about 8 

4 * 4 ir 

joules , which will be useful in energy considerations connected 
with the heating of transformers 

I therefore propose, in order to retain the ampere-turn as 
unit of gaussage, that the permeance of a cylinder of material of 

length / and area A be reckoned as multiplied by 4* x io 7 , 

if dimensions of the cylinder arc measured in centimetres , >1 being 
Us ordinarily tabulated value with air =1 If dimensions are 
measured in inches, then the permeance of a cylinder will be 

^ multiplied by \ io 7 , that is by about ^ ,oP 

The unit of permeance Lhus suggested is immensely big, and 
it requires a name of which easy lub-mulliples could be formed 
A slab of iron I centimetre thick, and with its p = 2500, 
would need an aiea of 5 square metres in order to have unit 
permeance , but a micro unit would be possessed by an air-gap 
a millimetre thick and less than a decimetre square 


Proposed Resolutions 

(1) That the unnecessary prefix “micro” be dropped before the 
word farad, and that the farad be defined afresh as lo“ IS c g a 
electromagnetic units of capacity 

(a) That Lhe name “ mo” for the unit of conductance or the 
ampere per vfllt, be recognized and adopted (Every mo in a 
cable enables it to carry an ampere with a drop of I volt ) 

(3) That the ampere-hour be recognized as a convenient 
practical unit of electrical quantity 

(4) That the volt ampere hour be recognized 11 a convenient 
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practical unit of electrical energy, nod be called the wait (It 
equals 1640 foot-pounds, or a trifle over a foot-ton ) 

(5) That the present Board of Trade unit be called a kilowatt 

(6) That the ordinary unit of power be a kilowatt per hour 
[It equali about 4/3^9 of a horse-power, more accurately 

H> ] 

746 

(7) That it ii convenient to retain the name joule in its 
present sense of a volt coulomb, or ten million ergs, for use in the 
science of heat „ since beat-capacities are conveniently expressed 
in joules per degree , and it will be handy to remember that a 
volt ampere generates one joule of heat per second 

(8) That the name coulomb be affixed to the electrostatic 
unit of quantity [for academic purposes] 

(9) Tnat a name be given to unit magnetic flux or total in¬ 
duction, and that the name weber is suitable 

(10) That the most convenient size for the weber is 10* c g 5 
units or ‘'lines" (since the rate of change of this through a 
circuit is equal to the induced voltage) 

(11) That a name be given to uniL magnetic potential or 
magnetomotive force, and that the name gauss is suitable 

(12) That the handiest size for the gauss is one ampere-turn 

(13) That a name be given to the ratio of Lhe weber to the 
gauss, or unit of permeance, or self-induction per turn of wire 
[If Lhe above resolutions were adopted, this unit would be 
4* ^ 10 7 c g s. units, or | secohm per turn ] 

(14) That intensities of field be expressed in gausses per unit 
length, and densities of induction in webers per unit nrea (leaving 
the length or area unit open for practical convenience lq arrange) 

No doubt many of these recommendations have been made 
before Mr Preecc has often urged the change of farad, so 
that I hope there will be no difficulty about that 

1 find that iny magneHc suggestions are very similar to those 
suggested by Prof Perry in his modified letter to the Committee 
as puhluhed in the Elatrtuan, vol xxvn p 355 [July 31, 
1891], and received Lheie with approving editorial comments 
The accordance between our suggestions is satisfactory, and 
makes it likely that they are such as engineers may be satisfied 
with and be willing to adopt I need hardly say that I lay no 
stress upon Lhe particular names here proposed In choosing 
them I nave been influenced by such trivial considerations as the 
selection of a monosyllable to correspond with volt, and a dis¬ 
syllable to correspond with ampere or coulomb 

[With regard to Prof Perry’s footnote concerning college in 
struction and use of c g s units, I suppose systems of teaching 
differ, but a senior student ou%ht to be taught to deal with con¬ 
crete quantities in so familiar a manner that no possible ad 
mixture of units can be any puzzle to him, nor involve anything 
worse than a little tiresome arithmetic ] 

Mechanical Units 

There are several quantities in dynamics beside the joule and 
the watt for which brief names would be advantageous I do 
not propose to discuss these fully now, but the present oppor 
tunily might be utilized by agreeing to at least one unit, that of 
pressure, viz,, the "atmosphere" , which might be defined as 
>o fi c k s , or dynes per square centimetre, and stated to be 
equal to the pressure of a column of mercury 75 centimetres 
high at a specified temperature The inconvenient pressure, 76 
cent 1 ms , might be spoken of as a Regnault atmosphere I be¬ 
lieve that a smaller unit of pressure, for instance, the micro- 
atmosphere or "barad," might also be usefully named These 
pressure units will be useful for expressing energies per unit 
volume also, and the " barad," or whatever other name is decided 
un for the erg per cubic centimetre, is of reasonable magnitude 
for many purposes 

Oliver J Lodge 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual summer meeting of the InstituLiop of Mechanical 
Engineers, held last week at Portsmouth, was a successful 
gathering In regard to numbers present and the attendance at the 
excursions, bat the business part of the meeting, which consists 
of the sittings at which papers are read, was of a ra ther tame 
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character The following 19 a list of the papers on the 
agenda — 

On Shipbuilding in Portsmouth Dockyard, by Mr William 
H White, C B , F R S , Director of Naval Construction and 
Assistant Controller of the Navy 

On the Applications of Electricity in the Royal Dockyards 
and Navy, by Mr Henry E Dcadman, Chief Constructor, 
Portsmouth 

Description of the Lifting and Hauling Appliances in Ports¬ 
mouth Dockyard, by Mr John T Corner, K N , Chief En 
gineer, Portsmouth 

Description of the New Royal Pier at Southampton, by James 
Lemon, J P , Mayor of Southampton 

Description of tne Portsmouth Sewage Outfall Works, by Sir 
Frederick Bramwell, Bart , D C L , LL D , IRS, Past- 
President 

Description of the New Floating Bridge between Portsmouth 
and Gosport, by Mr H Graham Harris, of \ ondon 

Description of the Southampton Sewage Precipitation Works 
and Refuse Destructor, by Mr William 11 G Bennett, Borough 
Engineer and Surveyor 

Description nf the Experimental Apparatus and Shaping 
Machine jor Ship Models at the Admiralty Experiment 
Works, Ilaslar^ by Mr R P dmund Froude, of Haslnr 

Description of lhe Pumping Engines and Water Softening 
Machinery at Lhe Southampton Water Works, by Mr Willinm 
Matthew*, Waterworks Engineer 

Mr Matthews' paper was adjourned, and that by Mr Froude 
was not read, as time ran short This was much to be re¬ 
gretted, as the Hadar experimental works are one of the most 
interesting of all our establishments set apart for scientific investi 
gallon Ills to Lil hoped, now Mr Fnude lias broken the ice, 
that he will contribute a fairly complete descriptive paper to the 
Institution of Naval Architects, where he would naturally find 
a more appreciative audience than amongst the mtmbcis of a 
society devoted more exclusively to mechanical engineering 
Allhuugh there wa*, not time for the reading of the paper, Mr 
i'roude very good naturedly stopped and explained to some of 
those present the working of the apparatus which he had brought 
for the purpose of cxlnbiUun, together with the large wall 
diagrams ihat had been prepared expressly for illustrating the 
paper 

On the members assembling in the Town Hall on July 26, Dr 
Anderson, the resident, occupied the chair, and the usual 
formal business having been disposed of, Mr White's paper 
was read This was chiefly of a historical character, the author 
going back to the year 1212, when the sheriff of the county of 
Southampton was ordered to enclose the King’s Dock by a 
strong wall, and to provide suitable storehouses A dockyard, 
properly so called, was not, however, founded until the reign of 
Henry VIII , so it was second in point of antiquity to Woolwich 
Dnckjard The latter was closed in 1869, "so that Portsmouth 
Yard is now," Mr White says, "the oldest as well as the most 
important in existence ” We do not know whether Mr White 
means by thia that it is the oldest in existence in Great Britain, 
or in the whole world In 1540 the total area was 8 acres Until 
nearly the end of last century there was no basin in which ships 
could lie while completing or repairing, and Lhe dock aCcommo 
dation was poor, but about that time a basin of 2^ acres and six 
dry docks were constructed At that time the yard area was 90 
acres In 1S43 50 a steam factory was added, and another 
basin of 7 acres, besides four docks , the total area of the dock 
yard being 115 acres The effect of iteain on the navy is well 
illustrated by the extensions that took place about 1864, when 
Lhe area of the Dockyard waa more than doubled A fitting¬ 
out basin of 14 acres, a rigging basin of the same size, and a 
repairing basin of 22 acres, were made There U also a tidal 
basin of 10 acres The extent of Portsmouth Dockyard is now 
nearly 300 acres 

Mr Deadman's paper was also largely of an historical nature, 
giving many interesting details of the introduction of electricity 
into the navy. Among the most notable features in the appli¬ 
cation of electricity to naval purposes are the temporary instal¬ 
lations used for interior lighting during the building and finishing 
of the vessel The estimated cost of electric lighting during 
the period of building the Royal Arthur was jfiaoo This 
would be about lhe same sum as would be required were candles 
used, but naturilly electricity affords a far superior light, and it 
Is to its use that Is due muen of the quickness with which the 
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Royal Sovereign was finished. There was nothing very startling 
in Mr Deadman's paper, which was none the less a useful 
record of facta During the discussion, however, Mr Crompton 
mounded a very stirring note. He roundly told the whole body 
of important dockyard officials and Admiralty officers present, 
including even the Director of Naval Construction, lhat they 
were altogether behind the age In the matter of electricity, that 
the Frencn and German navies were far ahead of them, to say 
nothing of other powers, and that generally the English 
Government was tne most 1 benighted and non-progressive 
Government in all (he world, so far as the matter of electricity 
was concerned f for they paid twice as much as they ought to do 
for an article that w as not half as good as it should be That 
was the purport of Mr Crompton's speech, if not the exact 
words he used, and one cannot but acknowledge Lhat he did not 
speak altogether without a text It is hard to fully account for 
tne want of enterprise in ihe Royal Navy, but there is one 1 
point to which we might draw attention The paper read at I 
(he meeting was by a naval constructor, and electricity 11, we I 
understand, within Ihe Constructor's department Now elecln- 1 
cal engineering Is essentially an engineering question, and li■ I 
consideration requires engineering knowledge and ability of a 
very high order. In the ear’y days nothing kept electric light¬ 
ing back more thin the had engineering that was associated with 
it, and thus it will alwajs be so long as engineers are net 
employed in carrying out the plans which are founded on the | 
researches of those more highly scientific investigator*, upon 
whose experiments and deductions the practical applications are 
founded 

The next paper read was Mr Corner’s contribution, in which 
lie described ihe lighting and hauling apparatus used aL Ports¬ 
mouth These may be divided into the hydraulic installation, 
the compressed-air appliances, and the ordinary steam cranes 
There are in the dockyard ninety >.ix boilers, which burn about 
10,000 tons of coal per annum, but what proportion of this is 
used for lifting and hauling we do not know In the hydraulic 
department there are nearly two miles of pressure pipes varying 
from 1J" to 4* in diameter There are also some Independent 
installation?, os well ai the coaling arrangements for the fleet at 
coaling point There are here ten 30 cwt cranes, and three 
10 ton tipi, with necessary capstan weigh bridge* The more 
modem lifting and hauling appliances are by compressed air, 
ihe air being compreised to 60 lbs With this pressure there 
is little or no trouble with frost, only a hill/* forming at the 
exhaust in very damp weather, and altogether the pneumatic 
HysLein seems to be preferred to the hydraulic It must be 
remembered that the power required is variable, and this of 
course brings (he advantage of the pneumatic system, in the 
matter of working expansively, to the fore We understood 
Mr Comer to say, during ihe discussion, Lhat when the hydraulic 
motors and the air engines were both worked at their full 
power ihe water system was the most economical, but 
working linked up, under (he prevailing conditions, ihe air 
system was the best The condensation of steam in the pipes is 
tne objection to the steam motor when situated at some dis¬ 
tance from the boiler, otherwise steam would be the best vehicle 
The other papers read do not call for any special notice at our 
hands, their Lilies giving a sufficient indication of their scope, 
and there being no features of especial novelty in ihe matters 
Lhey described 

A number of excursions had been arranged, and Mere carried 
out in a very satisfactory manner On the first day, Tuesday, 
the 26th ult. v the members visited the Dockyard, and were wel 
corned by the Admiral Superintendent in person On Wed 
nesday the Portsmouth Sewage Works were visited, and a trip 
wos made to the Clarence Victualling Yard at Gosport On 
Thursday a trip was made to Southampton, where the Docks 
were inspected, and a visit was paid to ihe Union Steam¬ 
ship Company’s new engineering shops There was an alterna¬ 
tive visit to the Ordnance Survey Office In the afternoon a 
visit was paid to the London and South Western Railway 
Company’s new carnage and wagon shops at Eastleigh, Friday 
was devoted wholly to frivolity, Lne only Item on the programme 
being a steamer trip round the IsJe of Wight On Saturday a 
good many of the members went to Brighton to visit the loco¬ 
motive works ofthe London, Brighton and South Coast Rail¬ 
way. Largely owing to the exceptionally fine weather Lhe 
meeting was a great success, and, for pleasantness, may rank 
with the Dublin meeting of Lhre^ or fouryearx back 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The fifth summer meeting of Oxford University 
students commenced on July 29, and will continue till August 37 
The genera) outline of the programme has already been noticed 
in these columns, but we may notice here that the popularity 
which has attended these gatherings shows no signs of diminish 
log It was announced by the Provost of Queen’s College, who 
presided at the inaugural lecture given by Mr John Addington 
bymonds, that upwards of 1250 students had come to attend 
the lectures it was proposed lo deliver In welcoming the 
students to the meeting. Dr Magrath remarked that last winter 
60,000 students (including 10,000 artisans) regularly attended 
the extension lectures of Lhe various universities engaged in the 
work There had been 313 courses of Oxford lectures He also 
commended the co operative societies of the North, and par¬ 
ticularly the Co operative Union, and mentioned the individual 
liberality of Mr Dixon Galpin, who had founded scholarships 
for students from Dorset to attend this summer meeting Tne 
munificence of Mr Galpin had been supplemented by lhe Dorset 
County Council A University Extension College hod been 
recently established at Reading, under the presidency of Mr 
MacKinder, an example which ne hoped would be followed at 
other centres 

On Monday a conference was held in the Union Debating- 
room, under the presidency of Mr J G Talbot, M P , to con 
aider the relations between the County Councils and the 
University extension movement The president invited the 
lecturers under various County Councils to express their opinion 
as to the advantages, prospects, and difficulties which they had 
met or encountered in lhe course of Lheir peripatetic teaching 
His own opinion wai that one very successful result or these 
lectures would be the amalgamation of the classes and the 
masses, and he noticed that one of ihe candidates to whom a 
County Council hud awarded a scholarship was in the position 
of an agricultural labourer 

Mr Hall, who had been a University Lecturer under the 
Surrey County Council, cautioned the meeting against enter¬ 
taining any exaggerated views of lhe actual information that he 
had been able to convey to the agricultural labourers He him 
self was satisfied if he could awaken a desire for knowledge In 
the rural mind and convince lhe extremely conservative agrl 
cullunst lhal he had something to learn 

Mr Sells, or the Yorkshire College, Leeds, described the 
activity of that portion of the Victoria University, and believed 
that in the North they were in advance of Lhe Oxford move¬ 
ment in meeting the actual and practical wants of the labouring 
section of lhe community Coal-mining was taken up by them 
with eagerness, and the agricultural lecturers carried about wllh 
them the actual implements of husbandry in order to bring the 
matter practically oefore their audience The discussion was 
continued by Mr Sadler, secretary lo the Delcgncj, who said 
lhat alliances had been entered into with twelve large counties 
in the past year, and they should be proud of the achievement 
In his opinion they ought Lo give a stimulus to learning to the 
masses, and for this reason they oughl also to combine with the 
elementary teachers Help should also be given to Individuals, 
and it was necessary lo secure the services of good men, by 
enabling the scheme to comjpete with other professions in the 
matter of the remuneration offered 

Mr MacKinder (University Extension Lecturer) and Dr 
Magratb agreed In deprecating any fixed cut and dried plan Tor 
; the whole country, but thought that the scheme should be 
| varied lo meet (he different circumstances of the various County 
j Councils At the same time, each County Council should have 
j a definite policy 

SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopical Science for March 
1892, contains —On a new branchiate Oligochnte ( Branchxura 
sawcrbyi), by Frank E Bedrlard, M A (plate xia ) This 
annelid, found in mud from the ” Futona regia tank” in (he 
Royal Botanical Gardens, Regent’s Park, London, is remark¬ 
able for the unusual contractility of Its body, which suggested a 
leech or flat worm rather than a C hie to pod It consists of 
about 120 segments 'When magnified the orange-coloured 
digestive tract traversed by the bright blood vessels is seen, and 
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at the poiterior end of the body there 11 a senes of delicate 
dorsal end ventral processes, these latter are seamen tally ar¬ 
ranged, developed in pain upon the last sixty segments or so of 
the body There is no connection between the seta and these 
processes, as in Bourne's Chatobranchm, also found in the same 
tank This worm 11 referred to the Tubificidce, without having 
any certain affinities to any of the known genera —On the for¬ 
mation of the germ-layers in Crangjn vulgaris, by W F R 
Weldon, M A (plates xx to xxn ) The author's conception of 
the early development differs widely from that of Kingsley 
—On the pigment cells of the retina, by I S Boden 
and F C Sprawson The retinal pigment cells are 
not, as usually represented, invariably hexagonal ; in speci¬ 
mens taken from the eyes of sheep, ox, rabbit, kitten, pig, 
hen, and frog, while hexagonal cells were the most numerous, 
heptagonal cells were frequently found and scattered at inter¬ 
vals Cells with four, live, eignt, nine, ten, and eleven sides 
were found —Observations upon the development of the Beg 
mentation cavity, the archeoteron, the germinal layers, and the 
amnion in mammals, by Or Arthur Robinson (Plates xxiii to 
xxvii ) There is a general description of the development of 
the ova of the rat and mouse up to the period of the com pie 
Lion of the blastodermic vesicle, and a comparison with Lhe results 
obtained by Fraser, Duval, and Sefenka there is a description 
of the formation of the mesoblast and of the chorda dorsalis, 
followed by a comparison of the ova of the rat and mouse with 
the ova of other mammals and the lower vertebrates and by a 
description of the formation nf the amnion and a discussion of 
the relation of amnion formation to " inversion," and by a de 
scnption of the formation of the cceloin 
June —Contains —On the primitive segmentation of the 
verlebrate bram, hy Bertram II Waters, B A (Plate xxvin ) , 
conclude! that the fore brain is composed of at least two well 
marked neuromere*, possibly of three , that the mid brain con¬ 
sists of two ncuromeres, from which there is every reason to think 
that the third and fourth nerves take their origin, and hence 
these deserve to be recognized as segmental structure! , and that 
the hind brain consuls of six neuromeres On the oscula and 
anatomy of Icutosolenia ctalhrus , O S , by E A Minchin, B A 
(Plate xxix.) In this sponge, in the fre^h and healthy condi¬ 
tion, not only arc there oscula, " but in the full-sized specimen! 
larger oscula Lhan in any other Leucosolema known to me, 
whether from picture! or In the flesh " These oscula are pro¬ 
vided with a sphincter, and can he so Lightly closed 
as to escape notice Hceckel'i four varieties of the sponge 

are only different states of contraction —Researches into 
the embryology of the Oligochaeta, No I ■ on certain 
points in the development of Acanihodnhts muliijtorus , 
by Frank E Beddard, M A (Plates xxx and xxxi ) — 
On the Innervation of the Cerata of some Nudibranchiata, by 
Dr W A Herdmin and J A Clult (Plates xxxn toxxxiv) If 
the cerata of Nudibranchs cannot all be said to be true epipodia 
inneivaled by the pedals, it would seem equally impossible to 
regard them in all cases as pallial outgrowths supplied by lhe 
pleural ganglia It is possible that Lhey may have been epipodial 
in origin, although there lie now, in some, a connection with 
pleural nerves —Notes on Elnsmobranch development, by 
Adam Sedgwick, M A (Plate xxxv ) On the pairea nephndia 
of Proaobranchu, the homologies of the only remaining nephn- 
dium of most Frosobranchs, and the relations of the nephndia 
to the gonad and the genital duct, by Dr R v Erlanger 
(Plates xxxvi and xxxvn ) 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 16—"The Phynological Action or 
the Nitrites of the Paraffin Series considered in connection with 
their Chemical Constitution Part II Action of the Nitrites 
on Muscular Tissue and Discussion of Results " By J Tbeo 
dore Cash, M D , F R S , Professor of Materia Medics in the 
University of Aberdeen, and Wyndham R. Dunttan, M A , 
Professor of Chemistry to the Pharmaceutical Society of Great 
Britain. 

Continuing Lhe examination of the physiological action of 
various pure organic nitrites of the paraffin series (Part I , 
Roy Soc Proc., 1891), the authors have studied their effect on 
striated muscular tissue. When the vapours of these nitrites 
come Into contact with the muscle a piralysant effect Is observed 
All the experiments were made with the triceps and gait rot He- 
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miu* of Rana Umpoiana The muscle was contained in a 
specially constructed air tight chamber A very extensive senes 
of experiments was necessary in order to obtain reliable con¬ 
trasts The amounts of the nitriles employed varied between 

and x ltr C.C 

Several series of concordant result! have thus heen obtained 
which lead to two different orders of activity, viz (1) with refer¬ 
ence to the extent to which equal quantities of nitrites shorten 
the resting muscle, and (2) with Reference to the rapidity with 
which the shortening is produced The order oT activity of the 
nitrites as regards the extent of the shortening they induce is as 
follows —(1 ) Iso butyl, (11) tertiary amyl, (in) secondary 
butyl, (iv ) secondary propyl, (v ) propyl, (vi ) tertiary hulyl, 
(vu ) butyl, (vm ) a amyl, (ix ) 0 amyl, (x ) ethyl, (xi ) methyl 
The order representing lhe speed with which shortening occurs 
is (1 ) methyl, (11 ) ethyl, (ill ) secondary propyl, (iv ) tertiary 
amyl, (v ) primary propyl, (vi ) tertiary butyl, (viJ ) secondary 
butyl, (vin ) a amyl, (ix ) 0 amyl, (x ) primary butyl, (xi ) iso- 
butyl 

lhe effect of these nutntes in Interfering with the active con¬ 
traction of fi stimulated muscle has also been studied, and it has 
been ascertained that very minute doses, insufficient to cause 
passive contraction, interfere in a marked degree with the active 
contraction, aiyi cause the muscle to fail in responding to stimu¬ 
lation, whilst Lhe companion muscle, contained in a closed 
chamber free from niLnie vapour, still responded to stimulation 

The remainder of the paper Is devoted to a discussion of the 
connection between the various phases of physiological action 
and Lhe chemical constitution of the nitrites which gave rise to 
them The principal conclusions which have been arrived at 
arc briefly as follows — l he physiological action of these nitrites 
is not Bolcly, and in some cases not even mainly, dependent on 
the amount of nitroxyl (NO a ) lhey contain 

In respect of all phases of physiological activity, the secondary 
and tertiary nitrites are more powerful than the corresponding 
primary compounds lhis is to he chiefly attributed not to the 
direct physiological action of Lhe secondary and tertiary groups, 
but to Lhe great facility wiih which Lhese compounds Buffer de¬ 
composition mainly into the alcohol and nilrous acid In respect 
of the acceleration of the pulse, the power of the nitriles is 
directly as their molecular weight, and inversely as the quantity 
of nitroxyl they contain They, therefore, fall into an order of 
physiological activity which is identical with that in which they 
stand in the homologous senes This same relationship holds, 
though less uniformly, in their power of reducing blood-pressure, 
and of inducing muscular contraction 

This order appears to be the result not so much of the direct 
physiological influence of the substituted methyl groups as of the 
increased chemical instability which their presence confers on the 
higher members of the series In respect of the duration of sub¬ 
normal pressure, os well as of the rapidity with which muscular 
contraction ensues, the activity of the niintcs is expressed by an 
order which is for the most part the reverse of that representing 
iheir power in accelerating the pulse, reducing blood pressure, 
and contracting muiculiir fibre, this order being in general con¬ 
trary 10 that of the homologous series In these respects the 
more volatile nitrites of low molecular weight which contain 
relatively more nitroxyl are the most active It appears probable 
that these simpler nitrites more readily attach themselves to 
certain constituents of blood and muscle, and thus act more 
quickly than the higher compounds, whilst their greater stability 
causes their effects, 1 e , reduction o( blood-pressure, &c , to 
endure for a greater length of time lhan that of the higher and 
more easily decomposed bodies. 

A large proportion of an organic nitrite is changed into nitrate 
in its passage through Lhe organism, and is excreted as an alkali 
nitrate in the urine 

The results which have been gained hy this research have an 
important bearing on the therapeutic employment of the nitrites 
It 11 proposed elsewhere to consider what Lhe outcome of this 
investigation Is for practical medicine 

Paris 

Academy of Sciences, July 25 —M d’Abbadie in the chair. 
— Some new observations on the employment of ihe calori¬ 
metric shell, by M Bertbelot Different bodies must be treated 
differently, according as they are fixed, volatile, or gaseous For 
fixed compounds, solid or liquid, the ratio between the weight 
of the combustible and lhe weight of oxygen ought 10 be ouch 
that Lhe gas which remains after combustion contains at leant 60 
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per cent of free oxygen , otherwise some half-burnt gases will 
remain in the vessel, notably carbonic oxide Excess of oxygen, 
especially if under a pressure of 25 atmospheres, ensures that 
the temperature of the centre of combustion should remain m 
high u possible In the case of gases the oxygen should only 
be in very slight excess, and should be introduced by tenths of 
an atmosphere, until the moat favourable pressure is reached 
Volatile bodies should, if possible, be burnt in the liquid state — 
Study of boron tnsulphide, by M Henn Moissan Five new 
methods of obtaining this body are described by the action of 
fused sulphur on boron iodide , by burning boron in sulphur 
vapour at 6lO° , by the action of hvdrogen sulphide on pure 
boron , by the action of carbon bisulphide on boron , and by 
the action of the sulphides of arsenic, antimony, and tin upon 
boron The substance thus obtained shows several remarkable 
properties —Researches on the chemical constitution of the 
peptones, by M P Schutzenberger —On two ruminanls of the 
Neolithic epoch of Algeria, by M A Pomel —The two candidates 
selected for the Directorship of the Pans Observatory were M 
Tlsserand and M Loewy —Rfouml of solar observations made 
at the Royal Observatory of the Raman College during the 
second quarter oF 1892 A letter from M P Tacchmi to the 
President The spots faculse, and prominences obsaved show 
a considerable increase since last quarter —Su*i observations 
made at the lyons Observatory (Brunner equatorial) during the 
first half of 1892, by M Em Marchand 125 groups of sun 
spots have been counted, as against 101 in the previous half- 
year The southern hemisphere, which used to contain less 
spots, has lately shown nearly as ninny as the northern The 
latitude of the groups continues to dimmish —New results with 
regard to hydrogen, obtained by the spectroscopic study of 
the sun Similarity with the new star in the Charioteer, 
by M Deslandres In addition to the nine ultra-violet lines of 
hydrogen already known, five more have been photographed in 
the spectrum of a very brilliant prominence, extending up to the 
oscillation frequency 271,700 They correspond very closely 
with the frequencies calculated from Palmer's harmonic scries 
1 he interest or the discovery is augmented by the circumstance 
that the spectrum obtained shows a great similarity with that of 
the new star in the Charioteer —On the velocity of propagation 
of the electromagnetic undulations in insulating media, and on 
Maxwell's relation, by M R Blondlot Given an oscillator, 
the wave length which it is susceptible of emitting remains the 
same, whatever may be the insulating medium m which the 
experiment Is made —On the heat of formation of per- 
molybdic ncid and the permolybdates, by M E Ftichard 
—On crystallized phosphide of mercury, by M Granger 
—On the mineralizing action of ammonium sulphate, by 
M T Klobb —Micrographic analysis of ihe alloys, by M 
Georges Guillemin —On homopyrocatechine, and two derived 
nitrides of homopyrocatechine, by M H Cousin —On a new 
class of combinations, the metallic nitrides, and on the properties 
of nitrogen peroxide, by MM Paul Sabatier and J B Senaerens 
—The specific he»[ of the atoms and their mechanical constitution, 
by M G Hmnchs On monopropyl urea and dissymmetrical 
dipropyl urea, by M F Chancel —On the composition of fosail 
bones, and the variation in their percentage of fluorine during 
the various geological periods, by M Adolphe Carnot — Dig 
Lnbution ana slate of Ine iron in barley, by M P Petit —On 
the comparative number of nerve fibres of cerebral origin serving 
as motor nerves for the upper and lower limbs of man respec¬ 
tively, by MM Paul Blocq and M J Onanoff —On the com¬ 
parative toxic effects of the metals of the alkalies and of the 
alkaline earths, by M Paul Binet —Experimental regeneration 
of the sporogemc property of the Banliui a*Uhrac\s l previously 
deprived of it by neat, by M C Phisalix.—Excretion in Lhe 
pulmonale gasteropoda, liy M L Cu^not —On a colourless 
globuline which possesses a respiratory property, by M A B 
Griffiths —On the constitution of the cystollths and of mem¬ 
branes encrusted with carbonate or lime, by M Louis Mangin,— 
On a fresh-water perforating alga, by M M J Haber and F 
Jadin —On the causes of the catantrophe of St Gervais (Haule- 
Savoie) on July 12, 1892, by MM J Vallot and A Dele- 
becque.—Contribution to the improvement of cultivated plants, 
by M Schnbaux —The solar period and the last volcanic 
eruptions, by M. Ch V. Zenger, 

Berlin, 

Physiological Society, July 8 —Prof Munch, President, in 
(he chair —Dr Deuolr spoke on the sense of temperature re¬ 
garded from the anatomical, psychological, and physiological, 
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point of view He did not believe in the existence of separate 
senses for heat and cold since he had failed to obtain sensations 
of heat and cold by either mechanical or electrical stimulation of 
certain points of Lhe skin. The temperature sense is localized, 
since portions of the body surface can be found which are quite 
insensitive The above communication was followed by a 
lengthy discussion 

n 22 —Prof Munek, President, in the chair.—Prof, Zunt^ 
>ng ago observed that Btrong muscular exertion has -\ 
different effect on the alkalinity of the blood of carnivora as 
compared with herbivora, thus in dogs the power of their blood to 
absorb carbon dioxide was practically unaltered by exercise, where¬ 
as in rabbiLs it was considerably lessened This point had recently 
been reinvestigated in the speaker's laboratory by Dr Cohnstein, 
who found that the blood of a dog at hard work on a treadmill 
showed no alteration of alkalinity The result was unaffected 
by diet, since it was the same when the dog was fed with meat 
alone, or wllh nee and fat During very prolonged exertion 
the blood was finally found to possess an increased alkalinity 
Dr Lilienfeld had recently discovered Prof Koasel's "histon” 
in the leucocytes of blood, united to neuclein as M nuclco 
histon ” Histon prevents the clotting of blood, whereas 
nuclein promotes the formation of fibrin These two facts were 
regarded as explaining the various phenomena connected with 
blood clotting Thus the blood is fluid in the blood vessels 
because nuclco histon is retained by the leucocytes On the 
other hand, when the blood is shed some of the leucocytes ur 
platelets die, whereupon the nucleo-histon escapes into the 
plasma, is decomposed by the calcium salts there present into 
nuclein and histon, and the former (nuclein) then causes clotting 
These facts also explain the action of calcium salli in promoting 
clotting. Prof Zuntz stated that, according to hiB researches, 
a taste sensation, as of something sweet, is very markedly 
increased when some other stimulus is simultaneously applied 
to the organ of taste, even when the stimulus Is too weak to 
alone produce any sensation Thus, for example, a solution of 
sugar tastes more sweet if it is mixed with some solution of 
common salt so weak that it excites no saline taste The same 
result was obtained by the addition of a solution of quinine, 
also too weak to itself give use to any sensation of taste 
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THE BRITISH ASSOCIATION 

Edinburgh. 

HE Edinburgh meeting has not been remarkable for 
a large turn-out of members Probably the greatest 
number of members are present on the Friday, when 
practically all have come and none have left At 
this high-water mark the number of members, asso- 
■ciates, and holders of transferable ladies’ tickets, was 
2009, and although the tickets sold were increased to 
2068 by Wednesday, the total attendance probably never 
quite reached 2000, which, although greater than last 
Year's meeting at Cardiff, is much less than that twenty- 
one years ago at Edinburgh Year by year the number 
of ladies taking part in the proceedings mounts steadily, 
and on several occasions the 11 popular” sections of 
anthropology and geography, which were frequently 
crowded, showed a great preponderance Everything has 
not gone quite smoothly in spite of the efforts of the 
local secretaries Edinburgh society is inelastic in its 
traditions, and Edinburgh institutions are ruled by rigid 
'iaws, which even a meeting of the British Association 
finds difficulty in relaxing For the first day or two the 
reading and writing rooms and other apartments were 
closed at 5 p m , as they occupy part of the Advocates’ 
Library, while the reception-room being in Parliament 
House remained open for the usual tune Unqualified 
praise can be given to the commissariat arrangements 
The mam luncheon-room in the Students’ Union was 
deservedly busy from I to 3 The handsome building 
containing these commodious rooms was greatly admired, 
und the enterprise of the students to whose efforts alone 
Us construction is due, and by whom alone it is managed, 
Mas the subject of frequent comment. Passing between 
the section rooms and the Union members availed them¬ 
selves of frequent opportunities to inspect the great 
MacEwen Hall of the University, now approaching com¬ 
pletion, the prospective use of which, by the way, was 
$ne of the considerations that led the deputation from 
Edinburgh to defer to that from Cardiff m arranging 
the order of the Association’s visits to the respective 
towns 

Rarely is it the privilege of the mixed multitude who 
throng the hall on the opening night of the meeting to 
listen to so comprehensible and attractive an address as 
the President delivered on this occasion Sir Archibald 
Alkie’s lucid exposition was crowned by a characteristic¬ 
ally happy speech by Lord Kelvin in moving the vole of 
thanks Altogether the first gathering dealt a blow at 
the belief, still amusingly common, that the true scientific 
man is a being of terms and formulae, and that true 
science is colourless and unsympathetic The other 
evening discourses were highly appreciated, and main¬ 
tained the high character which the Association lec¬ 
tures have made for themselves Prof Mllnes Marshall 
played upon his vague title of 11 Pedigrees ” until the 
^cintillations lit up a great part of the theory of evo¬ 
lution, while Prof Ewing on Magnetic Induction 
threw a flood of light on what has hitherto been to 
ordinary minds one of the obscurest recesses of physics 
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The lecture to the working classes, from which members of 
the Association are excluded- unless they attend on false 
pretences—turned out a great success Mr Vernon Boys 
showed and explained his wonderful experiments on 
photographing bullets and the waves they produce in 
traversing the air with point and brilliancy The work 
in some of the Sections has been of a high order of excel¬ 
lence T in Section A especially very few British physicists 
were absent, and some of the discussions alone justified the 
existence of the Association as a means of bringing men 
together from different working centres The reading of 
the various reports in the different Sections in some 
cases gave rise to suggestions of high value for future 
work Unfortunately, in consequence of the illness of the 
President, the address in the Geological Section was not 
read till Monday It was not then quite complete, so its 
publication is postponed for the present 

Edinburgh, if possible, exceeded its old reputation for 
hospitality, and meetings of a purely social character 
were unusually numerous, and the two conversaziones 
proved thoroughly enjoyable 

Excursions practically look up the whole of Saturday, 
and an unusually large number took advantage of the 
opportunity for visiting the many scenes of historical, 
archeological, geological, and engineering interest which 
lie around Edinburgh The range was by no means 
restricted to the immediate vicinity, the excellent railway 
arrangements permitting nf visits to Glasgow, Dundee, 
and the land of Scott, with no greater expenditure of 
time than the carnage parties demanded for visiting the 
Forth Bridge and Roslin, or the pedestrians for geolo- 
gizingin the Pentlands and on Arthur’s Seat The weather 
for the first few days was favourable, being dry and free 
from excessive heat But Monday was a most unfortu¬ 
nate sample of Edinburgh's weather at iLs worst, strong 
east wind and cold continual showers , even this state of 
maLLers failed to empty Lhe section-rooms where papers 
of popular interest were being read Afternoon receptions 
both public and private, were particularly well managed, 
perhaps the mqst enjoyable being that given by 
the Royal Scottish Geogiaphical Society m the 
spacious halls of the National Portrait Gallery, 
where the Antiquarian Museum is now worthily 
housed A special reception of foreign members was 
also given by the University in the Library Hall The 
number of distinguished foreigners present marked out 
this meeting from most others of recent years The 
Prince of Monaco, who, with the princess, lived on 
board his new yacht the Pn/icessc was perhaps 

the greatesl attraction, and he succeeded in bringing 
together one of the largest audiences to listen to his 
papers in Section E He also showed his yacht to a 
select party of members specially interested in marine 
studies, and took endless trouble in explaining the 
ingenious original devices for deep-sea research with which 
she is fitted Profs von Helmholz, Wiedemann, von 
Richthofen, Ostwald, and Goebel worthily represented 
the science of German Universities, and many of their 
somewhat less distinguished colleagues were also 
present Baron de Guemer, MM de Margine, Demohns, 
Bertrand, Manouvner, Guillaume, and Richard came 
from France, the Abbd Renard and Profs. Errera 
and Hulin from Belgium, Drs Arrhenius and Pet- 
tersson from Sweden, Prof Frltach and others well 
known in the scientific world from Austria, while the 
United States,. Holland, Russia, and Switzerland were 
also represented The brilliant young physicist, Nikola 
Tesla, appears in the list as a visitor from America 
A small meeting unfortunately means a small sum 
available for grant} to scientific workers, and on account 
of the large sums asked for by the various Sections, the 
work of the Committee of Recommendations was no 
sinecure 

Q 



NA TURE 


3+ 2 


Next year's meeting* will be held at Nottingham, and 
that for 1894 at Oxford 

The list of awards finally arrived at was as follows — 
Investigation nf the Eruptive Deposits ol PenLland Hills £10 


Isomeric Naphthalene Derivatives 20 

Index nf Plants, &c 20 

ClimaLoIogy,&c , of Africa 50 

Place Names in Scotland 10 

Electrical Measurements * 25 

Observations on Hen Nevis 150 

h aim out h Observatory 25 

Photography of Meteorological Phenomena 10 

Solar Radiation 10 

Spectra of Elements 10 

Analyses of Iron mil Steel 20 

Action of Light on Dyed Colours 5 

Erratic blocks of England, Wales, and Ireland 10 

Fossil Phyll(i|)oda 5 

Geological Intervals IO 

Underground Waten 5 

High-level Shell-hearing Deposits 20 

Zoological Station at Naples 100 

Plymouth biological Station ( 30 

Sandwich Islands ' 100 

West Indies 50 

Insh Sea Exploration 3a 

Oxygen in Asphyxia 20 

Exploration of the Karakorum Mountains 50 

Methods of Economic Training 5 

Anthropometric Tabulations 

Exploration of Assam 25 

North West lubes of Canada loo 

Natives of India 10 

Corresponding Societies CuinmiilLe 30 

dotal ^970 


SECTION D 

BlOLOIrY 

Opicmn<. Address by Prof WituaM KinHLRFORD, M D , 

F R 'l , PKLaiDbNT UF 1 HE SECTION 

Ar the meeting of this Association held aL llirinin'ham in 
1886 I had the honour of delivering a lecture on the Sense of 
Hearing, in winch I criticized the current theory of tone sensa 
tion, and I propose on this occasion to discuss the current theories 
regarding our »en->e of colour 

I may premise that our concept! ms of the outer world are 
entirely founded on the experience gathered from our sensor) 
impressions Through our organs of sensation, mechanical, 
chemical, and radiant energies impress our consciousness The 
mannei in which the physical agents stimulate the peripheral 
sense organs, the nature of the movement transmitted through 
our nerves to the centres for sensation in the brain, the manner 
in which different qualities of sensation arc there produced—all 
these are problems of endless interest to the physiologist and 
psychologist 

Every psychologist has acknowledged the profound Mgnifi 
cance of Johannes Muller's law of the specific energies—or, as 
we should rather say, ihe specific activities of the sen^e-organs 
To those unfamiliar with u, I may explain it by saymg, that if a 
motor nerve be stimulated, the oovious result vs muscular move 
ment , it matters not by whai form of energy the nerve is stimu¬ 
lated—it may be by elcctnciiy or heat, by a mechanical pinch 
or a chemical stimulus, the specific result is muscular contrac 
lion In like manner, when the nerve of flight is stimulated— 
H may l>e by light falling on the retina, or by electricity, or 
mechanical pressure, or by cutting the nerve—the invariable 
re-uU is a luminous sensation, because the impression is trans¬ 
mitted 10 cells in the centre for vision in the brain, whose specific 
function is to produce a sense of lighL, 

The same principle applies 10 the other sensory centres , 
when thrown into activity, they each produce a special kind of 
sensation The sun’s rays falling on tne skin induce a sense of 
heat, but falling on the eye, they induce a uenic of sight In 
both cases the physical agent is the same , the difference of 
result arises from specific differences of function in ihe brain 
centres concerned in thermal and visual sense We have no 
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conception how it is that different kinds of sensation arise fiom 
molecular movements m the different groupa of sensory celU 
we are as ignurant of that as we are of the nature of conscious 
ness itself 

The subject I propose to discuss on this occasion is not the 
cause of the different kinds of sensation proper to the different 
sense organs, but the causes of some quaittus of sensation pro¬ 
ducible through one and the same sense organ 

The theory of tone-sensation proposed by Helmholz is, that 
the ear conLams an elaborate aeries of nerve terminals capable 
of responding to Lones varying in pitch from 16 vibrations to 
upwards of 40,000 vibrations per second, and that at least one 
different fibre in the auditory nerve, and at leaflt one different 
cell in the centre for hearing, is affected by every tone of per 
ceptibly different pitch Although the physical difference 
between high and low tones is simply a difference in frequency 
of the sound waves, that is not supposed by Hclmholz to lie 
Lhe cause of the different sensations of piLch According to his 
theory, Lhe functi 111 of frequency of vibration is simply to excite 
by sympathy diffeient nerve terminals in Lhe ear The mole 
cular movement in all (he nerve fibre-* is supposed to be idea 
tical, and the different sensations of pitch are ascribed Lo a 
highly specialized condition of cells in ihe hearing centre, 
whereby each cell, so Lo speak, produces the sensation of a tone 
of definite pitch, which in no way depends on the frequency ol 
incoming nerve impulses, but simply on Lhe specific activity ol 
the cell concerned 

In my lecture on the Sense of Hearing I pointed out in detail 
the great anatomical difficulties attending lhe Lheoryin question 
1 endeavoured to show the physical defect of a theory which 
does not suppose that our sensations of harmony and discord 
must immediately depend upon the numerical ratios of nerve 
vihiations transmitted from the ear to the central organ, and 1 
olleud a new theory of hearing based upon the analogy of the 
telephone According to that theory, there is probably nc 
analysis of sound in the ear , the air-cella at the peripheral end; 
ol the auditory nerve are probably affected by every audiblt 
sound of whatever pitch When stimulated by sound they pro 
bably produce nerve vibration, simple or compound, whose 
frequency, amplitude, and wave-form correspond lo Lhosc of the 
sound received The nerve vibrations arriving in the cells ol 
the auditory centre probably induce simple sensations of tones 
of different pitch, or compound sensations of harmonies or dis 
cords slnctly dependent on the relative frequencies of the ncrvi 
vibrations coming in through Lhe nerve 

I cannot now recapitulate the evidence derived from anatomi 
cal, experimental, and pathological observations Lhat give 
support lo my theory of hearing, but I may briefly say that it i: 
opposed to the theory of specific activities, in so far as it ha; 
been applied to explain the different qualities of sound sensa 
tion It is, however, in aLnct accord with Lhe fundamenta 
proposition stated by Fedincr 1 in his great work on Psycho 
physics in ihcse words "The first, the fundamental hypothesi; 
is, that the activities in our nervous system on which Lht 
sensations of light and sound functionally depend are p not les 1 
than the light and flound themselves, lo lie regarded as depen 
dcnL on vibratory movements ” It is evident that, if we couk 
only comprehend the nature of the molecular movement in thi 
nerve that links the vibration of the physical agent to Lhat u 
the sensory cell, we could advance towards a true Lheory of lh< 
physiological basis of different qualities of sensation in thi 
different sense-organs As yet no definite answer can be givei 
to the question, what sort of molecular movement constitutes i 
nerve impulse, but in recent years our knowledge of the subjec 
has been extended in a direction that opens up a vista of nev 
possibilities 

A nerve impulse travels at a rate not much more than lot 
feet per second—an extremely slow speed compared with tha 
of electricity in a wire It has been thought to be of thi 
natuic of a chemical change sweeping along the nerve, but tha 
hypothesis is opposed by the fact that the most delicate thermo 
pile shuws no production of heat, even when an impulse 1 
caused to sweep repeatedly along the tame nerve Again 
it is far easier to fatigue a muscle than a nerve A living 
frog’s nerve yjmoved from the animal, and therefore depnvet 
of all nutrition, can retain its excitability for nearly an hour 
although subjected all the while 10 thirty or forty itimulmion 
per second An exciBed muscle, when similarly stimulated 
is exhausted far sooner, because the mechanical energy entire!; 

1 " Elements tier P/iychopliysuL," iB6u znd edition, 1889, part b p aBi 
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springs from chemical change in the muscular substance, and 
^{crefore the muscle is more easily fatigued than the nerve, 
The molecular motion in an excited nerve produces a momentary 
electric current , but Lliat result is not peculiar to nerve The 
same occurs in muscle when stimulated Fosmbly the mole¬ 
cular movement is of the nature of a mechanical vibration , 
at all events, we know now that a nerve can transmit 
hnndreds, even thousands of impulses, or let us simply say 
vibrations, per second The fact is so important and 
significant in relation to the physiology of the sense organs, that 
I show yon an experiment to render it more intelligible A 
frog's muscle has been hooked to a light lever to record its move¬ 
ment ou a smoked cylinder The nerve of the muscle has been 
hirl on two electrodes connected with the secondary coil of an 
indiiution machine In thi_ primary circuit a vibrating reed has 
ban introduced to serve as a key for making and breaking the 
"circuit, and so stimulating the nerve with periodic induction 
shocks If we mike the reed long enough to vibrate ten 
times per second, ten impulses are sent through the nerve to ihe 
muscle and ten distinct contractions produced, as shovirn by the 
wavy line upon the cylinder If we shorh n the reed so that it 
will vibrate, say, fifty times per second, the muscle is thrown 
into a continuous contraction and traces a smooth line on the 
cylinder, but if we listen to the muscle we can hear a tone 
having a pitch of fifty vibrations per seumd, from which we 
knot* 'hat fifty nerve impulses are entering the muscle and in 
duung fifty shocks of chemical discharge in the muscular sub 
slam.e If wc lake a reed Lhat vibrates, say, 500 times per 
SLCund, we hear, on listening to the muscle, a tone having the 
pitch of 500 vibrations Observe, that we arc not dealing with 
the transmission of electrical shocks along the nerve, but with 
the transmission of nerve impulses lly stimulating the nerve 
with wires of a telephone it has been shown by D'Arsonval Lhat 
a nerve can transmit upwards of 5000 vibrnLions per second, ami 
that the wave-forms, may be so perfect thaL the complex electri¬ 
cal waves produced in the telephone by the vowel sounds can 
be reproduced in the sound of a muscle after having been tians 
lated into nerve vibrations and transmitted along a nerve buch 
experiments go far in helping us toward* a comprehension of 
the capabilities of nerves in transmitting nerve vibrations of 
great frequency and complicated wave form p but although they 
enable us reasonably to suppose that all the fibres of the auditory 
nerve can transmit nerve vibrations, simple or complex, and 
with a frequency similar to that of all audible tones, we en 
counter suiierlative difficulty in applying such a theory ta the 
sense of sight In objective sound we have to deal with a com¬ 
paratively simple wave motion, whose frequency of vibration is 
not difficult to grasp even at the highest limit of audible sound 
—about 40,000 vibrations per second But in ohjeciive light 
the frequency of vibration is so enormous—amounting to hundreds 
□fhillions per second—that every one feels the difficulty of form¬ 
ing any conception of the manner in which different frequencies 
of ether waves induce differences in colour sensation 

But before passing to colour sense, I wish to allude for a 
moment to Lhe sense of smell 1 he terminals of the olfactory 
nerve in the nose are epithelial cells Tt has been recently 
shown by Von Hrunn 1 that in man and other mammals the cells 
have at their free ends very delicate short hairs, resembling 
those long known in lower vertebrates These hairs must be 
the terminal structures affected by substances that induce smell, 
and are therefore analogous to the hairs on the terminal cells in 
our organ of hearing No one ever suggested that the hairs of 
the auditory cells can analyze sounds by responding to par¬ 
ticular vibrations, and 1 think it quiLe as improbable that Lhe 
hairs on any particular olfactory cell respond to the molecular 
vibrations of any particular ‘■ubstance If we follow those who 
have had recourse to the doctrine of specific activities to explain 
the production of different smells, we must suppose that at least 
one special epithelial cell and nerve fibre are affected by each 
different smelling substance Considering how great is the 
variety of smells, and that their number increases with the pro¬ 
duction of new substances, it would be a somewhat serious 
stretch of imagination to suppose that for each new smell of a 
substance yet to emerge from the retort of the chemist there is 
in waiting a special nerve terminal in the nose It seems to me 
* far simpler to suppose that nil the hairs of Lhe olfactory cells aie 
affecteq by every smelling substance, and that the different 

J Lualilies of smell result from difference in the frequency and 
orm of the vibrations initialed by the action oT the chemical 
1 Von Brunn, Archtv filr tHtkrvskofuchc Anatomic, 1692, Band 39. , 

NO H 89 , VOL 46] 


molecules on the olfactory cells and transmitted to the brain 
That hypothesis was, 1 believe, fir^t suggested by Prof Ramsay, 1 
of Bristol, in 1882, and it seems to me Lhe only uiLelligiblc 
theory of smell yet offered llut it must be admitted Lhat a 
theory of smell, such as lhat advanced hv Ramsay, involves a 
more subtle conception of the molecular vibrations in nerve 
fibrils than is required in the c ise of hearing It involves 
the Lonctplion Lhat musk, camphor, and similai substances pro¬ 
duce their characteristic qualities of smell by selLing up nerve 
\1brat10ns of different frequencies ind'probahly of different com¬ 
plexities We shall see what bearing Lhis may have on the 
theory of colour sense, to which I now pass 

No impressions derived from external Nature yield so much 
calm joy to Lhe mind as our sensation of culoui Tuie tones 
ind perfect harmonies produce delightful sensations, but they 
aie nulrivallid by the colour effects of a glorious sunset With 
out our sense of colour all NaLure would appear dressed in bold 
black and white, or indifferent grey We would recognize, n-> 
now, the beauty of shapely forms, but they would be as the cold 
engraving contrasted with the brilliant canvas of I ilian The 
lieautiful tints we so readily associate with natural objects an. 
ill of them sensations produced in our brain Paradox Lhough 
it appear, all-Nature is really in darkness The radianL energy 
that sticaniH from a sun i*. but a subtle wave-motion, which pro 
duces the common'ellects of heat on all bodies, dead or living 
It docs not dispel the darkness of Nature until it falls on a living 
eye, and produces the sense of light Objective light is only a 
wave motion in an ethereal medium , subjective light is a 
sensation produced by mulecular vibration in our neivc appa- 
latus 

lhe sensory mechanism concerned in sight consists of the 
retina, the optic nerve, and the centre for visual sensation in 
the occipital lobe of the brain In the vertebrate eye lhe fibres 
of the optic nerve spread out in the inner part of the retina, and 
are connccLcd with several layers of ganglionic cells plaixd ex 
lernal Lo them ThelighL has to stream through Lhe fibres and 
ganglionic layers to reach (he visual cells—that l'., the nerve 
terminals placed in the outer part of the retina 1 licy may he 
regarded as epithelial cells whose peripheral ends are developed 
into peculiar md and cone-shaped bodies, while their central 
ends arc in physiological continuity with nerve fibrils Lach 
rod and enne consisLs of an inner and an outer segment lhe 
outer segment is a pile of exceedingly thin, transparent, doubly 
lefraclive discs, coUurle^s in the cone, but coloured pink or 
purple m the iod In man, the inner segment of both rod and 
cune is colourless and transparent Its outer part appears to be 
a compact mass of fine fibrils lhat pass imperceptibly into the 
homogcneuus-louking protuplasm in the shaft of lhe cell Owing 
lo the position uf the rods and cones, the light hrsl traverses 
their inner, then their outer segments, and its unabsorl>ed portion 
passes on to the adjacent layer of dark brown pigment cells by 
which it ia absorbed It is not necessary fur me to discuss the 
possible difference of function between the rods and cones I 
may simply say lhat in the cenLral part of the yellow spot of the 
retina, where vision is most acute, and from which we deuve 
most of our impressions of form and colour, the only sensory 
terminals are the coneB A single cone can enable us lo obtain 
a distinct visual impression If two small pencils of light fall 
on the same cone the resulting sensory impression is single To 
produce a double impression the luminous pencils must fall on 
at least two cones. That shows how distinct must be the path 
pursued by the nerve impulse from a visual cell in the yellow 
spot of the retina Lo a sensory cell 111 Lhe brain l he impulses 
from adjacent terminals must pursue their own discrete paths 
through the apparent labyrinth of nerve fibrils and ganglion 
cells in the retina to the fibres of Lhe optic nerve How these 
facts bear on the theory of colour sense will presently he ap¬ 
parent Meantime I pass to the physical agent that stimulate-, 
the retina. 

When a beam of white light is dispersed by a prism or tin - 
fraction grating, the ether-waves are spread out in the order of 
their frequency of undulation The undulations of radiant 
energy extend through a range of many octaves, but those able 
to stimulate the retina are comprised within a range of rather 
less than one octave, extending from a frequency of about 395 
billions per Becond at the extreme red to about 757 billions at 
the extreme violet end of the visible spectrum The ultra violet 
waves in thespecLrum of sunlight extend through rather more than 
half an octave Although mainly revealed by their chemiLal 
1 Rarahay, NatUke, 188.1, vol xxvi ij 1S9 
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effects, they are not altogether invisible their colour is hluish- 
grej The only optical —that is, Btnclly physical —difference 
between the several ether-waves in the visible or invisible 
spectrum is frequency of undulation, or, otherwise expressed, a 
difference in wave-length The chi omatic —that is the colour 
producing—effects of the ether-waves depend on their power 
of exciting sensations of colour, which vary with their frequency 
of undulation 

Although the retina ia ^xtremely sensitive to differences in the 
frequency of ether-waves, it is not equally so for all paris of 
the spectrum In the red anti blue poriioni, the fiequcncy 
vanes considerably without producing marked difference of 
colour effect, but in the region of yellow and green, compara¬ 
tively alight variations in frequency produce appreciable differ 
encea of colour sensation One sLnking difference between the 
effect of ether waves on the eye and sound waves on the ear is 
the absence of anything corresponding to the octave of tone 
sensation 1 he ether waves in the ultra violet, which have 
iwice the frequency of those nf the red end of the speLtruin, 
give ns? to no sense of redness, but merely that of a bluigh- 
grey Even within the octave there are no harmonies or dis¬ 
cords of colour sense corresponding to those of tone sensation 

Colours are commonly defined by three qimhtie|or constants, 
—hue, purity, and brightness I heir hue jfepends upon the 
chromatic effect of frequency of undulation or wave length 
Their purity or saturation depends cm freedom from admixture 
with semaLiotis produced by other colours or by white light 
Their brightness or luminosity depends on the degree to which 
ihe sensory mechanism m stimulated The loudness of sound 
depends on the amount of excitement produced in the auditory 
mechanism by the amplitude of sound waves , but a sound with 
small amplitude of undulation may seem loud when the nerve 
apparatus 19 unduly sensitive The brightest colour of the 
spectrum 15 orange-yellow, but it docs not follow that the 
amplitude or energy of the ether-waves is greater than in the 
region 6 f dull red There is no physical evidence of greater 
amplitude in the orange yellow, ana its greater luminosity is 
no doubt purely subjective, and arises from the greater commo¬ 
tion induced in the sensory mechanism 

The theory of colour BenBe long ago proposed by Sir Isaac 
Newton 1 is now commonly treated with what seems to me very 
undeserved neglect Newton supposed that the rays of light 
induce vibrations in the retina which are transmitted by its 
nerve to the Bensonum, and there induce different colour sensa 
lions according to the length of the incoming vibrations—the 
longest producing sensations of red and yellow the shortest 
blue and violet, those of medium lengLh a sense of green, and a 
mixture of [hem all giving a tense of whiteness At the be¬ 
ginning of ihl* century 1 homes Young proposed a theory which 
beems to have been Intended as a mouincaiion of that suggested 
by Newlon rather than as a substitute for it Young supposed 
that the ether waves induce vibrations in the retina 'Gvho-e 
frequency must depend on the constitution of its substance , but 
as it is almost impossible to conceive that each sensitive point 
of the TCiina contains an infinite number of particles, each 
capable of vibrating In uniHon with every possible undulation, 
it becomes necessary to suppose the number limited to three 
primary colours, red, yellow, and blue, and that each sensitive 
filament of the nerve may consist of three portions, one for 
each principal colour " s Soon afterwards he substituted green 
for yellow, and violet for blue, so that he came to regard red, 
green, and violet ns the three fundamental colour sensations, by 
mixture of which in varying proportions, all other colours, in¬ 
cluding white, are produced Young believed that his sug¬ 
gestion “simplified the theory of colours, and might therefore 
be adopted with advantage until found inconsistent with any of 
the phenomena .' 1 

Young’s irlch ramie theory of colour sense was adopted by 
Clerk Maxwell and Von Hclmholz, and underwent important 
amplification. Helmholz suggested that the three sets of 
fibres supposed by Young to exist in the optic nerve ore con¬ 
nected with three sets of terminals in the retina, that e ac h ter¬ 
minal contains a different visual subitance capable of being 
decomposed by light, that when the substance in the red nerve 
terminal undergoes chemical change Its nerve fibre is stimulated, 
and the excitement travels to a cell in the brain by whose 
specific activity the aemation of red arises. In like manner, 

1 S*« quotations front' N owl an mads by Young In Kifarmucs a, 

3 Thomas Young, “On the Theory of Light ami Colours, ’ Phil J rami 
Loiui , idoa, p is 
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when the visual substances in the green and violet terminals nr 
decomposed, nerve impulses travel through different fibres t 
different cells in the vision centre, by whose specific activitie 
the sensations of green and violet arise With Helmholz ther 
was no question as to difference in quality of xensation depend 
ing on difference in frequency of nerve vibration arriving in thi 
sensonum , no such hypothesis was entertnined by him eithe 
for tone or for colour sensation With sight, as with hearing 
he supposed that the function of frequency of undulation vir 
tually stops at the nerve terminals in the eye and ear, and thal 
the frequency of undulation of the physical agent has no conela 
live in ihe quality of motion passing from the receiving terminal 
to the sensory cell He believes that the different frequencies 
of ether waves sjmply excite chemical changes in different nerve 
terminals He expressly states 1 that the molecular commotion 
in the nerve fibres for red, green, and violet is identical in kind, 
and that its different effects depend on the specific activities ol 
the different cells to which it passes id the sensonum It is 
evident that Ilelmholz entirely dismissed the Newtonian theory 
of the production of different qualities of colour sense, and sub¬ 
stituted for it the doctnne of his own great teacher, Johannes 
Muller 

The theory of Young and Hclmholz offers an explanation oi 
so many facta, and has at the same time provoked so much 
criticism, that I must enter more fully into some of its details 
On this theory, the sense of white or grey is supposed to result 
from a simultaneous and duly balanced stimulation of the red, 
green, and violet terminals The red terminals are supposed 
to be excited chiefly by the longer waves in the region of the 
red, orange, and yellow, but also by the shorter undulations 
extending as far as Fraunhofer’s line F at the beginning of the 
blue In like manner, the green terminals are excited chiefly 
by the waves of medium length, and to a less extent by the 
waves extending to C in the red, and by the shorter wavesi 
extending to G in the violet The violet terminal# are stimu¬ 
lated most powerfully by the shorter undulations between F and 
G, but also by the longer ones reaching as far as D in tho 
yellow , therefore, optically homogeneous light from any part 
of the spectrum, except its extreme ends, does not usually give 
rise to a pure colour sensation , all three primary sensations are 
present, and consequently the colour inclines towards white — 
the more, the stronger the light 

The experimental facLs in support of Young's theory are 
familiar to all who have studied phyBic-> Compound coIout 
sensations may be produced by causing light of different wave 
lengths to fall simultaneously or in rapid succession on the same 
part of the retina The commonest experimental device is to 
rapidly whirl discs with sectors of different colours, and observe 
the results of the mixed sensations, or to cause the images of 
coloured wafers or papers to fall simultaneously on the retina 
by Lambert’s method , or to transmit light through glass of 
different colours, and cause the different rays to fall on the 
same surface , or to mix pure homogeneous light from different 
parts of the spectrum For obvious reasons, the last method 
yields the most trustworthy results We cannot, by any mixture 
of homogeneous light from different parts of tne spectrum, 
obtain a pure red or green sensation, and according to Helm 
holz, the same holds true of violet On the other hand, a 
mixture of homogeneous rays from the red and green parts 
produces orange or yellow, according to the proportions em 
ployed A mixture of rays from the green and violet gives 
rise to intermediate tints of blue, and a mixture of red and 
violet light produces purple. Therefore, Young regarded red, 
green, and violet as primary sensations, and orange, yellow, 
and blue—just as much as purple—he regarded as secondary or 
compound sensations. Hclmholz duoovered that to obtain & 
sense of white or grey it is not necei&ary to mingle rays from the 
red, green, and violet portions of the spectrum He found that 
he could obtain a whue sensation by mixing only two optically 
homogeneous rays from several parti of the right and left halves 
of the spectrum. The pairs of spectral colours which he found 
complementary to each other are, red and greenish-blue, orange 
and cyan-blue, yellow and ultramarine-blue, greenish yellow and 
violet, the complement for pure green being fonnd not in any 
homogeneous light, but in purple—a mixture of red and violet > 
The compJeiflentary colours may be arranged In a circle, witbf 
the com piemen tori ei m each pur placed opposite one another r 
Of course, the circle cannot be completed by the colours of the f 

1 Von Helmholj, Iim.ndbuch dtr fihytioUfUckia Optik x and adit ioaM 
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1 spectrum , purple must be added to fill in the gap between the 
red and violet Ilelmholz found no constant ration between 
the wave lengths of homogeneous complementanes , and it is a 
sinking fact that, while a mixture of the green and red, or of 
the green and violet undulations gives use to a sensation such 
as could he produced by rays of intermediate wave lengLh, no 
such effect follows the mingling of rays from opposite halves of 
the spectrum, Pure green, with a wave lenglh of 527 millionths 
of a millimetre, marks the division between the right and left 
halves 'Ihe mixture of blue from the right and yellow from 
the left side does not produce the intermediate green, bur a 
sensation of while A mixture of blue or violet and red pro¬ 
duces not green, but its complementary—purple On tile tn 

chromic theory, the sense or white produced by the mingling 
of any of these two colours is simply regarded as the result of 
a balanced stimulation of the red, green, and violet terminals 

But Young's theonr is beset with serious difficulties It nn 
plies the existence of three sets of terminals in the retina, and 
these must all be found in the central part of the yellow <?]>ot 
where cones alone are present Three sets of cones Lhere would 
be necessary to respond to the red, green, and violet light, and 
a colourless pencil of light could not be seen uncolourcd, unless 
it falls on three cones, which we know from astronomical obser 
vations is not the ca*,e Therefoie, if there are three different 
terminals, it seems neccvmy, in the human retina at all events, 
that they should be found in every single cone in the yellow 
snot But I cannot believe it possible that within a single cone 
there can be three sets of fibnfs capable of simultaneous stimu¬ 
lation in different degrees, and of ultimately transmitting im¬ 
pulses through three different fibres to three diflcrent cells in 
the brain That would imply a greater number of fibres in the 
optic nerve, than of terminals in the retina, and we know that 
precisely the reverse is the case 1 he anatomical difficulty is 
therefore great, and I am unable to see how it can lie sur 
mounted 

The phenomena of colour blindness also offer great difficulty 
In several cases of apoplectic seizure it has happened that the 
centre for vision on botn sides of the brain has [>een completely 
or partially paralyzed by the extravasated blood In such cases 
the sense of colour may be entirely lost either for a time or per 
manenlly, while the sense of light and form remain although 
impaired The loss of colour sense in some cases has been 
found complete in both eyes , in most of the recorded cases the 
loss of colour sense was limited to the right or left halves of 
both eyes , that is, if the lesion affected the vision centre on the 
right Side of the brain, the right halves of boLh eyes were blind 
to all colours. That illustrates the fact that a sense of light 
does not necessarily imply a sense of colour The colour 
±>ense probably involves a more highly refined acLion of the 
sensory cell than the mere sense of light and form, and is on 
that account more liable to be lost when the nulnLion of the 
sensory cell is interfered with In the normal eye the peripheral 
zone of the retina is totally blind to colour If you Lurn the 
right eye outwards, close the left, and then move a strip of 
coloured paper from the left to the right in front of the nose, 
the image of the paper will first fall on the peripheral zone of 
the retina, and its form will be seen, though indistinctly, but not 
its colour It la difficult to say in that case whether the colour¬ 
blindness is due to the state of the retina or to that portion of 
the vision centre in the brain associated with It 1 he absence 
of cones from the peripheral part of the retina has been assigned 
as the cause, but it 11 much more probable that the portion of 
the vision centre associated with the periphery of tne retina, 
being comparatively little used, is less highly developed for 
form sensation, and not at all foj colour sense It is evident 
Lhat the production of a sense of white or grey in the absence 
of all colour sense is not to be explained on the theory that it 
results from a balanced stimulation of red, green, and violet 
nerve terminals 

I need scarcely say that colour-blindness has attracted a large 
share of attention, not only because of its scientific interest, but 
still more on account of Its practical importance In relation to 
the correct observation of coloured signal■ In 1S55 the late 
Prof George Wilson, 1 of this city, calfet attention to the grow¬ 
ing importance of the subject Some yean ago Piof Holmgren 
made an elaborate statistical inquiry regarding it at the instance 

the Swedish Government, and lately it has been investigated 

1 Wilton, "Researchei on Colour Blindness," Edinburgh, 1835 
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by a committee of the Royal Society of London, who have quite 
recently published their report 1 

Although colour blindness occasionally results from disease of 
the brain, retina, or optic nerve, it is usually congenital Total 
colour blindness is extremely rare, but partial colour blindness 
is not uncommon It uemn in about 4 per cent of males, but 
in less than I per 1000 of females Its most common form is 
termed red green blindness, 111 which red and green sensations 
appear to be absent So far as I cap, find, the first full and re 
liable account of the state of vision in red-green blindness is 
that given in 1859 by Mr Pole , 2 of London, from an examin¬ 
ation of his own case, which appears to be a typical one The 
state of his vision is dichromic , his two colour sensations are 
yellow and blue The red, orange, and yellowish-green pans 
of the spectrum appear to him yellow of different shades 
(jreenisb blue and violet appear blue, and betwien the yellow 
and blue portions of the spectrum, as it appears to him, there is 
a colourless grey band in the position of the full green of the 
ordinary spectuim This neutral band is seen in the spectrum 
in nil cases of dichromic vision It may appear white or grey 
according to the intensity of the light, anti it apparently results 
from an equilibrium of the two sensations, no such band is seen 
in the bpectrgm by a normal eye Mr Pole, in the account of 
his lo.sc given no^ three and thirty years ago, consideied it im¬ 
possible to explain hi-, dichromatic vision on the commonly re 
ceived theory that his sense of red is alone defective, and that 
bis sense of yellow 19 a compound of blue and green He be 
liLved his gieen quite as defective as his red sensation, and that 
yellow and blue are quite as much entitled to be considered 
fundament il sensations as red and green* lie suggested that in 
normal colour vision there art. at leist four primary sensation.*— 
red and green, yellow and blue Prof llering is commonly 
accredited with the four colour theory, but it was previously 
suggested by Foie J 

\ year after Pole's paper appeared, Clerk-Maxwell 4 published 
his celebrated paper on the theory of compound colours, to which 
he appended an account of his observations on a case of what 
he believed to be red-blindness, but which we now know must 
have been red green blindness The spectrum appeared dichro¬ 
mic, its only colours being yellow and blue Ills description 
of the case does not malcrially differ from that given by role , 
but Clerk Maxwell believed in the Lnchromic theory of nor¬ 
mal vision, and that red green and blue are the three primary 
sensations , conscqifently he supposed that the yellow sensation 
of a red blind person is not pure yellow, but green 

It is evident Lhat much depends on the question, 11 Is the yel 
low sensation of a red-green blind person the same as that of 
normal vision ?” For many years it was impossible to give a 
defini e answer to that question, but the answer can now be 
given, as we shall immediately see Colour-blindness is frequently 
hereditary, and two or three cases are known in which the de¬ 
fective c dour sense was limited to one eye, while in the other 
eye colour vision was normal In such a case observed 
by Prof I Tip pel, of Giessen, there was red green blindness in 
one eye Holmgren, whu examined Hippel'a case, has pub¬ 
lished an account of it J With one eye all the colours of the 
spectrum were seen, but to the other eye the spectrum had only 
two colours with a narrow grey band between them at the 
junction of the blue and yellow The yellow seen by the eye 
with the red green defect had a greenhh tinge like that of a 
lemon, but in other respects the oDservalions confirmed Pole’s 
account of his own cose 

Hippel's case Heemu to me important for another reason By 
some it 11 believed that congenital colour dr/ect is due to the 
brain If there had been defective colour sense on one side of 
the brim, it would not have implicated Lhe whole of one eye, 
but the half of each eye Its limitation to one eye, therefore, 
9 eems to me to suggest that the fault was in the eye rather than 
in the brain 

Another interesting fact m this relation is Lhat in every normal 
eye, just behind the peripheral zone of total colour-blindness, to 

1 “ Report of the Commutes on Colour Vuiun, ‘ Proc Roy Soc Lond , 
July 1 &9B 

■ W Pols, " On Colour Blindness,* 1 Phil Trans., 1839. voL c*Jur 

4 Clerk-Maxwell. " On the Theory of Compound Coloun, &c*, Phil 
Trans,, iBtio, voL cl ,jp jy 

® F Holmgren, 1 How do ihs Colour Blind see lhe Di/Terem Colours’ 
Proc* Ruv Soc Lond , i 08 i, vu| xxsl p, 302 
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which I have already referred, there is a narrow /one in which 
red and green sensations are enLlrely wanting, while blue and 
yellow sensations are normal, Possibly the red green defect is 
due to an imperfectly developed colour sense in the portion of the 
vision centre connected with that zone of the retina, but Ilippel’s 
case 'ictms to me to show that such defect might Ijc on the retina 

It h-rs probably already struck you that red green blindness is 
really blindness to red, green, and violet, that Young’s three 
primary sensations appear to be absent, and the two remaining 
colours are those which he regarded as secondary compiunrh of 
his primaries 

That, however, is not nil that is revealed by colour-blindness 
There is at least nnoLher well known though rare form in which 
a sense of yellow, blue, and violet is absent, and the only colour 
sensations present are red and green The defect is sometimes 
termed violet blindness, but the term is somewhat misleading 
It 11 much more in accordance with the fact to term it yellow- 
blue blindness , indeed, we would define it precisely by terming 
it yellow-blue-violet blindness Holmgren * has lecorded a uni¬ 
lateral case of that defect analogous to Ilippel’s case of uni 
lateral red-giccn defect , we therefore know definitely how the 
spectrum nppetirs to such a person In the case referred to all 
the coluurs of Lhe spectrum were seen with the norein] eye, but 
to the other eye the spectrum had only Lwo r culuur\ red and 
green The red colour extended over tne whole left side of the 
tipccLrum to a neutral band in the yellow-green, a little to the 
right of I 1 raunhofer’a line D All the right side of the spectrum 
was green as far as t"he beginning of the violet, where it “ ended 
with a sharp limit (about the line G) 1 

If you turn to the Report of the Royal Society’s Committee 2 
on Colour Vision, you will lind the ‘'pectrum as it appears to 
yellow blue-violet blind persons 1 he plate agrees with the 
description of Holmgren’s ia.se already given , but you will not 
find a representation of the spectrum as it appears to those 
who are red green blind, and as described bv Pole and 
others In place of it you will find iwu dichromic spectra, 
one with a red and blue half said to Iil seen by a green blind, 
the otliLt with a green and a blue half said to be seen by 1 red 
blind person We have copied Lhe spectra for your inspection, 
and you will observe that yellow does not appear in either of 
ihem T do not for a moment pretend to criticize Lhesc spectra 
from any o iservations of my own , I am aware Holmgren 
maintains that led-and green blindness may occur separately , 
but, on the olhei hand, Dr George Beny, an eminent ophthal¬ 
mologist, bus assured me that he has always found them associ¬ 
ated That htatement was originally made by Hering 

Of the various methods of testing colour vision, that suggested 
by Seebeck is most commonly employed The individual is 
mainly tested with regard to his sense of green and red He is 
shown skeins of wool, one pale green, another pink or purple, 
and a third bright red, and he is asked to select from a heap of 
coloured wools, laid on a white cloth, the colour-, that appear 
to him to match those of the several tests We have arranged 
such test skeins for your inspection, and have placed beneath 
each of them the colours which a red-green blind person usually 
selects as having hues similar to those of the test It ib startling 
enough to find brown, orange, green, and grey confused with 
bright ied , pale red, orange, yellow, and grey confined with 
green , blue, violet, and green confused with pink , bui these 
confusions have all their explanation m the fact that the red- 
green blind have only two colour sensations—yellow and blue, 
with a grey band in what should have been the green part of 
his spectrum 

We have now to show you another and far more beautiful 
method of ascertaining whai fundamental colour sensations are 
absent in the colour-blind It U the method of testing them by 
what Chevreul long ago termed simultaneous contrast If In a 
&emi darkened room we throw a beam of coloured light on a 
white screen and interpose an opaque object in ita path, the 
shadow shows the complementary colour If the light be red, 
the shadow appears green-blue , if it be green, the shadow 
appears purple or red according to the nature of the green 
light employed, If the light is yellow, the shadow is blue , If 
it is blue, the shadow is yellow We muBt remember that the 
part of the screen on which the shadow falls is not entirely 
lark , a little diffuse light falls on the retina from the shadowed 

1 F Holmgren, ‘'How do the Colour Blind km the Differed! Coloure !" 
Proa Roy Soc. Load.. 1BB1, voL uxL p, joft. 

0 See Reference B, Plate I , No 4 
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part, so that the retina and vision centre are slightly stimulated, 
whereby the image of the shadow 4 

The experiment can be rendered still more striking, though 
at lhe same lime a lilLle more complicated, by using two oxy- 
hydrogeu lamps and throwing their light on the same portion of 
the screen If a plate of coloured—say ruby — glass is held 
before one of Lhe lamps, and an opaque object such as the head 
of a T-square is placed in the path of both lights, Lhe stftldow 
cast by the white fight falls on a surface illuminated by a red 
light, and shows a deep red far more saturated Lhan the sur 
rounding surface of the screen where the red and white lights 
fall The shadow cast by the red light shows the comple 
menlary bluish green , and the contrast of the two is exceedingly 
striking 

These experiments we have shown you point to some subLle 
physiological relations between complementary coloure A 
colour sensation produced in one part of the vision apparatus 
forces, so to speak, the neighbouring part, which is rclalivHy 
quiescent, to produce the complementary colour subjectively 
I say vision-centrn rather Lhan utim i, because if one eye is 
illuminated with coloured light while Lhe other eye is feebly 
illuminated with white light, the complementary colour appears 
in the centre belonging to that eye The sense of wluLe appears 
to be a mysterious unity , if you objectivity call up one part of 
the sensation, you call up its counterpart subjectively If a colour 
and Us complementary counterpart be both displayed objectively 
at the same Lime, the action and reaction of effect afford a sensa¬ 
tion far more agreeable than is producible by the objective dis 
play of only one of them The agreeablenenlB of tnc contrast 
of complementary colours, no doubt, springs from the harmony 
of effect There is no harmony of colour effect analogous to 
that of music, but there is harmony of a different kind, and that 
harmony is formed by the contrast of complementary colours 
Now I imagine many of you have already anticipated the 
question, What information can simultaneous contrast give 
regarding tlie fundamental sensations of the colour-blind ? 
brom an extended series of observations Dr Stilling, 1 of 
Cassel, has entertained that if a person cannot distinguish 
between red and green, no complementary colour appears in the 
shadow when the inducing light is red or green, but if the 
inducing light is yellow or blue the proper complemen¬ 
tary appear*; in the shadow If a person was blind to 
led he never found the complementary green appear , if 
he was blind to green, he never found the comple¬ 
mentary red appear When the inducing light appeared 

colourless, the shadow was also colourless Stilling therefore 
concluded that either the sensations of red and green or of blue 
and yellow were wanting at the same time or all colour sense 
was absent It is difficult to sec how these results are to be 
harmonized with the conclusions amved at by the Committee of 
the Royal Society 

Fads such as these arc regarded by some as lending support 
to the theory of colour sense proposed by Prof Hering, of 
Prague - He supposes that the diversity of our visual percep¬ 
tions arises from six fundamental sensations constituting three 
pairs—white and black, red and green, yellow and blue The 
three pairs of sensations are supposed to arise from chemical 
changes in three visual substances not confined to the retina, but 
contained also in the optic nerve and in the vision centre * He 
imagines that a sense of white results from decomposition induced 
in a special visual substance by all visible rays, and that the 
restitution of the lame substance produces a sense of black 
The sensations of the red and green pair are supposed to arue, 
the one from decomposition, the other from restitution of a 
second substance , while yellow and blue are supposed to result 
from decomposition and restitution of a third substance From 
our knowledge of photo chemical processes we can readily sup¬ 
pose that light induces chemical change in Lhe visual apparatus, 
but that the wave-lengths in the red and yellow parti of the 
spectrum induce decomposition , while the wave lengths in the 

K een and hlue induce restitution of substances, it u difficult to 
lieve How such a visual mechanism could work It would be 
diffioult to comprehend , for example, if we look at a bright red 
light for a few moments and then close our eyes, thfi sensation 
remains for a time, but changes from red to green and then 
■lowly fades "away According to Hering's theory, the greed J 

1 J Stilling, "Tha Present Aapact of the Colour Quest ion," Arzkimoo 0 / 
Ophthalmology, 1879, vill p 164 
a £ Hering. Zur Ltkrt 00m Liehttdnne, and sd. Vicuna, 1B7B 
5 Hering/"*/, p. 75. 
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after-sensation results from the restitution of a substance decom- 

* posed by the red light Hut if we reverse Lhe experiment by 
looking at a bright green light and then closing our eyes, the 
after-sensation changes to red The theory in question would 
require us to suppose that the green light builds up a visual 
substance which spontaneously decomposes when the eyes are 
closed, and so produces the red after image I confess that such 
a hypothesis seems to me incredible Another remarkable 
featuie of HeringN theory is that colours termed coinplemcntaty 
ought to be termed antagonizing because they are capable of 
producing a Lulourless sensation when mingled in due pro 
portions If the complementary loIoufh yellow and blue 
could, when mixed, pruduce black, they might well be nmied 
“antagonistic/ but since their combined effect is a sense 
of whiteness, and since the addition of them to while light 
increases its luminosity, it seems very difficult to comprehend on 
what ground the term aniaqontsftt should be substituted for 
complementary I confess I am quite un dile to follow Ifmng 
when he supposes that three pairs of mutually antagonistic 
chemical processes are produced in the retina when white light 
falls on it, that these processes are all continued on through the 
optic nerve into the vision centre, and there give rise to our 
different light and colour sensations 

In 1881 Prof Preyer “ advanced a theory of colour sensation, 
in which he supposes that in the leLina there are fuui sets of 
cones arranged in pairs—one pair being excitable by lhe waves 
in the blue and yellow parts of the spectrum, lhe other pair 
being excitable by the red and green He supposes that each 
pair of cones is connected wilh a ganglionic cell in the retina, 
and through that with one blue in the optic nerve, which trails 
nuts the impulse Lu aL least luo cells in the vision centre, in 
which two different qualities of sensation, red and green, yellow 
and blue, are sevi rally produced I confess, however, that I 

* am not able to understand how nerve impulses received, say, 
from Lhe red Lerminal of a pair, can specially affect une of (he 
cells in the nerve centre to produce a red sens ilmn Tint if the 
red or green sensation were supposed to arise in the same iLntral 
tell according to the frequency of the impulses transmitted from 
either terminal of the pair at the periphery, I should fetl that 
an important difficulty had been removed from Prof Preycr's 
theory 

It must be admitted that the production of nerve impulses 
within the terminals in the retina is almost as obscure as ever 
It is still the old question, Does light stimulate the optic ter¬ 
minals by inducing vibration, or by setting up chemical change ? 
Whichever view we adopt, it seems to me necessary to suppose 
that all Lhe processes for the production of nerve impulses ian 
take place in one and the same visual cel], and are transmitted 
to the brain through the same nerve fibre , because the image 
of a coloured alar small enough to fall upon only one cone ih 
seen of a fixed and definite colour which does not alter when 
the position of the eye is changed It seems to me that if 
there are special cones for red, greeu, yellow, and blue, ihe 
colour of the star should change when its image falls on differ 
ent terminals, but I am assured by Mr Lockyer that such is 
not the case 

I referred to the sense of smell because it seems to me that we 
cannot in that cose escape from the conclusion that the different 
sensations arue from different molecular stimulations of the 
same olfactory terminals. 

From Lippmann’s recent researches on the photography of 
colour 1 it appears that all parts of Lhe spectrum can now be 
photographed on films of albumino-broimde of silver, to which 
iwo aniline substances, azaline and cyanine, have been added 
It seems, therefore, reasonable to suppose that a relatively small 
number of substances could enable all Lhe rays of the visible 
Bpectrum to affect the retina Helmholz believes that three 
visual substances would suffice ; but if the primary sensations 
are to be regarded u four—red, green, yellow, and blue—at least 
four visual substances appear to be necessary , and I think we 
must assume that all of them are to be found In the same 
visual cell in the retina, and that the nerve impulses which their 
decompositions give rue to are all transmuted through Lhe 
same optic fibres to the brain cells, there to produce a sense of 
uncoloured or coloured light. Evidently such a hypothesis u 

1 K. Henng, Znr Lthrt tram Etchisiune, and e<L p. lai 

a W Prayer, " (Jbw’den For ben und Temperalur Sinn," &c , Archw 
fQr Pkynolcgic, iMi, Bond oxv ,p 31 

3 G LIppmiDD, ' On the Photography of Colour,’ 1 Comftts Rtndus, 
tome 114, p. 061 
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nol altogether novel , it is essentially a leturn to that long ago 
su t?E cS t<' f l by Newton The only difference is lhat light is sup¬ 
posed to induce photo chemical changes in the retina, as Von 
Helmholz suggested, instead of mere mechanical vibration, as 
Newton supposed BuL if in the sense of ^mell nerve undula 
lions are induced by mechanical vibrations of molecules acting 
on delicate hairs at the ends of cells, would it, after all, be un¬ 
reasonable to suppose that within each visual cell there are 
dilltrenl kind* of molecules that vibrate in dillerent mode when 
excited by etliei waves? Foui or fiife sets of Mich molecules in 
eaih terminal element in the relina wuuld probably be sufficient 
to project successively or simultaneously special forms of un¬ 
dulations through the opLic nerve, to induce colour sensations 
diflering according to Lhe wave form of the incoming nerve un¬ 
dulation Jt seems to me that the question becomes narrowed 
down to Lhis Do the nerve impulses arise from mere vibration 
01 fiom chemical change in the molecules of Lhe nerve terminal? 
The photo chemical hypothesis lias much in Us favour We 
know how rapidly light can induce chemical change in photo- 
giaphic films, and wc know that light induces cliLmical change 
in the vision-purple in the outer segments of the lod ceils in the 
retina 1 he fact that the cones contain no vision purple is no 
argument against thi. theory, feu the inner segment of both rod 
and tone is by many regarded a* the true nerve terminal, and 
there is no vision purple in euherof them The visual substances 
in the cones, at all events, are colourless, and the existence of 
them as substances capable of producing nerve impulses by 
chemical decomposition is as yet only a speculation awaiting 
proof The fatigue of the reLinn produced by bright light is 
best explained on a chemical Lheory, but il could also be ex¬ 
plained on a mechanical theory, for we inus.1 remcml er lhat, 
even if the nerve impulses produced in llu visual cells 
were merely a translation of the energy of light into vibra¬ 
tion of nerve molecules, the nerve impulse has tn pass 
through layers of ganglionic cells before reaching the fibres of 
Lhe optic nerve, and in these cells it probably always induces 
chroma! change The phenomena of partial colour bhndnesn 
could lit explained on a photo chemiLal Lheory by supposing 
that U arises (rom the absence of the substances required to pro¬ 
duce the wave forms necehsary for lhe colour sensation which us 
defective, but the total colour blindness aL lhe anterior pari of 
the retina 15 evidently a difficulty Hnw could we have a sense 
of light from .hat portion of Lhe retina if all Lhe visual subMances 
are absent? IhaLjsone of the reasons why Hering supposed 
that a speual visual substance is present everywhere in the 
retina, which by decomposition gives nse to a sense of light as 
distinguished from colour But even on the hypolhesis we are 
pursuing, it is nnL necessary to suppose lhaL all visuil substance 
is absent, for colour-blindness in ihe front of the reima could be 
explained by supposing that colour perception has not been 
developed in the torrcsponding portion of ihe vision centre, and 
consequently all nerve impulses coming from that part of the 
retina produce scarcely anything more than a sense of light 
If the photo-chemical lheory is enUrtaincd, it seems neces¬ 
sary to suppose Lhat there is some singular relation between the 
pairs of substances which respectively give rise to red and green, 
and yellow and blue, seeing lhat both member! of a pair fre¬ 
quently, if not always, fail logelher 

It seems to me that the great difficulty auses when wc con¬ 
sider the puzzling phenomena or contrast If light of a parti¬ 
cular wave length decomposes a special substance, and gives rise 
to, say, a sense of red, why does ihe complementary bluish- 
green sensation appear in the vision centre around lhe spot in 
which the red sensation arises’ If the induced colour were a 
pure green, one might attempt Lo explain it by supposing lhat a 
sympathetic change had been induced m a substance closely 
related to that suffering decomposition by the objective light, 
but no such simple explanation is admissible , the comple¬ 
mentary contrast of red is not green, but a mixture of 
green and bine The inadmissibility of such an explanation 
becomes still more apparent if we take pure green as Lhe inducing 
colour—the complementary contrast that appears is purple, which 
involves a blue or violet, os well aj a red aenutioiL Ii matters not 
what indudng colour sensation we adopt, (he induced contrast is 
always Lhe complementary required to make a sense of white. 
George Wilaon 1 long ago suggested lhat the simultaneous con¬ 
trast probably arises from a " polar manifestation of force/ 1 
indeed, he regarded it u a 11 true, though unrecognized, mom 
festaUon of polarity ” It 11 enough to mention that interesting 
1 Wilson, “ Researches on Colour 'Blind ness,” Edinburgh, 1855, p. 179 
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suggestion, but I must not pursue it, for we are dealing with a 
problem that has as yet baffled the wit of man 

I have endeavoured to place before you a subject that involves 

? hysical and physiological considerations of extreme difficulty 
have endeavoured to show the nature of these difficulties, 
and although I have not altempied to solve them, I have at all 
events tnea to show reasons why we should refer our different 
colour sensations to differences in Lhe incoming nerve impulses 
rather than to specifically different activities of cells in the 
visual centre, I have not round it an agreeable task to point ouL 
the shortcomings of theories advanced by those for whom I have 
the deepest regard , but In the progress of scientific thought it is 
especially necessary to keep our minds free from the thraldom 
of established theory, for theories are but the leaves of the tree 
of science , they bud and expand, and in time Lhey fade and fall, 
but lhey enable the tree to breathe and live If this address 
has been full of speculation, I trust you will allow that the 
scientific uie of the imagination is a necessary stimulus to thought, 
bv which alone we can break a path through the dense thicket 
of the unknown 


SFCTIOiN L 

r 

(.1 ofiRArm 

Opening Address in Pro* James GEikrt, LL D , 

DCL P FRSSL fi E , Mj S , Prlsidi n r of the 

Seciion 

Amom.sI the many questions upon which of late years light 
has been thrown by deep sea exploration and geological research 
not the least interesting is that of the geographical development 
of coast-lines How is the exisLing distribution of land and 
water to be accounted fur? Are Lhe revolutions in the relative 
position of land and sea, to which the geological record hears 
witness, due to movements of the earth s crust or of the hydro 
hpbere ? Why are coast lines in some regions extremely regular, 
while elsewhere they arc much indented 7 About 150 years 
ago the prevalent belief was that ancient sea-margins indicated 
a formerly higher ocean level Such was the view held by 
Celsius, who, from an examination of the coast lands of Sweden, 
attributed the retreat of the sea to a gradual drying up of the 
JaLtcr But this desiccation hypothesis was not accepted by 
Playfair, who thought it much more likely that tbe land had 
risen It was not, huwc\er, until after Yo^ Buch had visited 
Sweden (1806-1808), and published the results of his observa¬ 
tions, that Playfairs suggestion received much consideration 
Yon Buch concluded that the apparent retreat of the sea was not 
due to a general depression of the ocean level, but to elevation 
of the lonil—a conclusion which subsequently obtained the strong 
support of Lyell The authority of these celebrated men gamed 
for the elevation theory more or Jess complete assent, and for 
many years it has been the orthodox belief of geologist! that the 
ancient sea-margins of Sweden and other lands have resulted 
from vertical movements of the crust It has long been ad¬ 
mitted, however, that highly flexed and disturbed strata require 
some other explanation Obviously such structures are the 
result of lateral compression and crumpling Hence geologists 
have maintained that the mysterious subterranean forces have 
affected the crust in different ways Mountain ranges, they con¬ 
ceive, are ridged up by tangential Lhrusts and compression, 
while vast continental areas slowly rise and fall, with little or no 
disturbance of the strata. From this point of view it is the 
lithosphere that is unstable, all changes in Lhe relative level of 
land and sea being due to crustal movements Of late years, 
however, Trautschold and others have begqn to doubt whether 
this theory 11 wholly true, and to maintain that the sea-level may 
have changed without reference to movements of the lithosphere 
Thus Hilber has suggested that sinking of the sei-level may be 
due, in part at least, to absorption, while Schmick believes that 
the apparent elevation and depression of continental areas are 
really the results of grand secular movements of the ocean Tbe 
■ea, according to him, periodically attains a high level in each 
hemisphere alternately, the waters being at present heaped up 
in the southern hemisphere Prof. Suets, again, believing that 
in equatorial regions the sea Is, upon the whole, gaining on the 
land, while in other latitudes the reverse would appear to be the 
case, points out that this is in harmony with his view of a 
periodical flux and reflux of the ocean between the equator and 
the poles. He thinks that we have no evidence of any vertical 
elevation a flee ling wide areas, and that the only movements of 
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elevation that take place are those by which mountains are up 
heaved The broad invasions and transgressions of the con-' 
(mental areas by the sea, which we know have occurred again 
and ogam, are attributed by him to secular movements of tbe 
hydrosphere itself 

Apart from all hypothesis and theory, we learn that the surface 
of the sea is not exactly spheroidal It reaches a higher level on 
the borders of the continents than in mid ocean, and it varies 
likewise in height at different places on the same coast The 
attraction of Lne Himalaya, for example, suffices to cause a 
difference of 300 feet between Lhe level of the sea at the della of 
the Indus and on the coast of Ceylon The recognition of such 
fads has led Penck to suggest that the submergence of the 
maritime regions of North west Europe and Lhe opposite coasts 
of North America, which took place at a recent geological date, 
anil from which the lands in question have only partially 
recovered, may have been brought about by Lhe attraction 
exerted by the vast ice sheets of the Glacial Period But, as 
Drygalski, Woodward, and others have shown, the height! at 
which recent marine deposits occur in the regions referred to are 
much too great to be accounted for by any possible distortion of 
the hydrosphere The late James Croll had previously endea 
voured to show that the accumulation of ice over northern lands 
during glacial Limes would suffice to displace the earth's centre 
of gravity, and thus cause the sea to rise upon the glaciated- 
tracts More recently oLlier views have been advanced to ex¬ 
plain Lhe apparently causal connection between glaciation and 
submergence, but these need not be considered here 

Whatever degree of lmpnrtnnce may atlaJi to lhe various 
hypotheses of secular movements of the vea, it is obvious that 
the general trends of the world's coasL-lines are determined in 
the first place by the position of Lhe dominant wrinkles of the 
lithosphere Fven if we concede that all " raised beaches,” so- 
called, nre not necessarily the result of earth-movements, and 
that the frequent transgressions of the continental area! by 
oceanic waters in geological times may possibly have been due 
to independent movements of the sea, still we must admit that 
the solid crust of lhe globe has always been subject to distortion 
And this being so, we cannot doubt that the general trendi of 
the world's coast lines must have been modified from time to 
time by movements of the lithosphere 

As geographers we are not immediately concerned with the 
mode of origin of those vast wrinkles, nor need we speculate on 
the causes which may have determined their direction It seems, 
however, to be the general opinion lhat the configuration of the 
lithosphere is due simply to the sinking in and crumpling up or 
the crust on the cooling and contracting nucleus But it must 
be admiLted that neither physicists nor geologists are prepared 
with a satisfactory hypothesis to account for the prominent 
trends of the great world ridges and troughs According to lhe 
late Prof, Alexander Winchell, these trends may have been the 
result of primitive tidal action He was of opinion that the 
Lransmendional progress of the tidal swell in early lncrustive 
Limes on our planet would give the forming crust structural 
characteristics and aptitudes trending from north to south The 
earliest wrinkles to come into existence, therefore, would be 
meridional or submeridional, and such, certainly, is the prevalent 
direction of Lhe most conspicuous earth features Tnere are 
many terrestrial trends, however, as Prof Winchell knew, which 
do not conform to the requirement! of his hypothesis , but such 
transmendional features, he thought, could generaJIy be shown 
to be of later origin than the others This is the only specula¬ 
tion, so far as I know, which attempts, perhaps not altogether 
unsuccessfully, to explain the origin of the main trends of 
terrestrial features. According to other authorities, however, 
the area of the earth's crust occupied by the ocean Is denser than 
lhat over which the continental regions are spread The depressed 
denser part balances the lighter elevated portion Bat why these 
regions of different densities should be sodiatributed no one nos yet 
told ns Neither does Le Conte’s view, that the continental areas 
and the oceanic depressions owe their origin to unequal redial 
contraction of the earth in its secular cooling, help us to under¬ 
stand why the larger features of the globe should be disposed as 
they are 

Geographers must for the present be content to take the world 
as they find if What we do know is that our lands are distri¬ 
buted over Lhe surface of a great continental plateau of irregulai 
form, the bounding slopes of which plunge down more or less 
steeply Into a vast oceanic depression So far as geological 
research had gone, there la reason to believe that these elevater 
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and depressed areas are of primeval antiquity—that they 
antedate the very oldest of the sedimentary formations There 
u abundant evidence, however, to show that the relatively 
elevated or continental area has been again and again irregularly 
submerged under tolerably deep and wide seas Rut all 
historical geology assures us that the continental plateau and the 
oceanic hollows have never changed places, although from Lime 
to time portions of the latter have been ndged up and added to 
the margins of the former, while ever and anon marginal portions 
of the plateau have Mink down to very considerable depths We 
may thus speak of the great world-nages as regions of dominant 
elevation, and of the profound oceanic troughs as areas of more 
or lesH persistent depression From one point of view , it is true, 
no part of the earths surface can be looked upon as a region of 
dominant elevation Our globe is a cooling and contracting 
body, and depression must always be the prevailing movement 
of the lithosphere The elevation of the continental plateau is 
thus only relative Could we conceive the crust throughout the 
deeper portions of the oceanic depression lo subside lo Mill 
greater depths, while at the same Lime the continental pliteftii 
remained stationary, or subsided more slowly, the sea would 
necessarily retreat from the land, and the latter would then 
appear to rise It is improbable, howeser, that any extensive 
subsidence of the crust under the ocean could take place without 
accompan>ing disturbance of the continental plateau , and in this 
case the latter might experience in places not only negative but 
positive elevation During the evolution of our continent, crustal 
movements have again and again disturbed the relative level of 
land and sea, but since the general result has been to increase 
the land surface and to contract Lhe area occupied by the sea, 
it is convenient to speak of the former as the region of dominant 
elevation, and of the latter os that of prevalent depression 
Properl) speaking.boLh are sinking regions, the rate of subsidence 
within the oceanic Lrough being in excess of that experienced 
ovei the continental plateau The question of the geographical 
development of coast-lincs is therefore only that of the dry lands 
themselves 

The greaLer land masses art all situated upon, but are nowhere 
coextensive with, the area of dominant elevation, for very con 
siderable portions of the continental plateau arc still covered by 
the sea Opinions may difler as to which fathoms line we 
should take as marking approximately the boundary hetweefi 
that region and the oceanic depression , and it is obvious, 
indeed, that any line selected must be arbitrary and more or less 
misleading, for it is quite certain lhaL the true boundary of the 
continental plateau cannot lie parallel to the surface of Lhe 
ocean In some regions it approaches within a few hundreds 
of fathoms of Lhe sea level , in other places it sink 1 * for consider¬ 
ably more than 1000 fathoms below that level Thus, while a 
very moderate elevation would in certain latitudes cause the land 
to extend to the edge of the plateau, an elevation of at least 
10,000 feet would be required in some othei places to bring 
about a similar Jesuit 

Although it ii true that the land surface is nowhere co¬ 
extensive with the great plateau, yet the existing coast lines may 
be sold to trend in tbe same general direction as its margins 
So abruptly does the continental plateau rise from the oceanic 
trough, that a depression of the sea level, or an elevation of the 
plateau, for 10,000 feet, would add only a narrow belt Lo the 
Pacific coast between Alaska and Cape Horn, while the gain 
of land on the Atlantic slope of America between 30" N I and 
40° S L would not be much greater In the higher latitudes of 
the Northern Hemisphere, however, very considerable 
geographical changes would be accomplished by a much less 
amount of elevation of tbe plateau Were the continental 
plateau to be upheaved for 3000 feet, the major 

portion of the Arctic Sea would become land 

Thui, in general terms, we may say that the coast-lines 
of Arctic and temperate North America and Eurasia are further 
withdrawn from the edge of Lhe continental plateau than those 
of lower latitudes, 

In regions where existing coast lines approach the margin of the 
plateau, they are apt to run for long distances in one determinate 
direction, and whether Lhe coastal area be high or not, to show a 
gentle sinuosity Their course Is seldom interrupted by bold 
projecting headlands or peninsulas, or by intruding inleti, while 
fringing or marginal islands rarely occur, To these appearances 
the northern regions, as every one knows, offer the strongest con¬ 
trast. Not only do they trend irregularly, but their continuity Is 
constantly interrupted by promontories and peninsulas, by inlets 
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and fords, while fringing islands abound But an elevation of 
some 400 or 500 fathoms only would revolutionize the geography 
of those regions, and confer upon the northern coast lines of Lhe 
world tbe regularity which aL present characterizes those of 
Western Africa 

It is obvious, therefore, that the coast-lines of such lands as 
Afnca owe their regularity primarily to their approximate coin 
cidence with thestccp boundary slopes of the continental plateau, 
while the irregularities characteristic of the coast line of North- 
Western Europe and the corresponding latitudes of NorLli 
America are determined by the superficial configuration of the 
s'imc plateau, which m those regions is relatively more de 
pressed I have spoken of the general contrast between high 
and low northern latitudes, but it is needless to say that in 
southern regions the coast lines exhibit similar contrasts The 
regular coast lines of Africa and South America have already 
been referred to, but we cannot fail to recognize in the much 
indented ‘•ca board and the numerous coastal island of Southern 
Chili a complete analogy to the fiord regions of high northern 
latitudes Both are areas of comparatively recent depression 
Again, the manifold irrcguinrities of the coasts of South eastern 
Asia, and the multitudes of islands that serve to lo link that con 
tinent to Australia and New Zealand, are all evidence that the 
surface of the.conUncntai plateau in those regions is extensively 
invaded by the sea 

A word or two now as to the configuration of the oceanic 
trough There can be no doubt that this differs very considera 
bly from that of the land surface It is, upon the whole, flat or 
gently undulating Here and there it swells gently upwards 
into broad elevated banks, some of which have been traced for 
great distances In other places narrower ridges and abrupt 
mountain-like elevations diversify its surface, and project again 
and again above the level of the sea, to form Lhe numerous islets 
of Oceania. Once more, the sounding line his made us 
acquainted with the notable fact that numerous deep depressions 
—some long and narrow, others relatively short and broad—stud 
the floor of the great trough. I shall nave occasion to refer 
again to these remarkable depressions, and need at present only 
call attention to the fact LhaL they are especially well developed 
in the region of the Wesiern Pacific, where the floor of the sea, 
at the base of the bounding slopes of the continental plateau, 
sinks in places to depths oujirce and even of five miles below 
the existing coast-lines One may further note the fact that the 
deepest areas ofxhe Atlantic are met with in like manner close 
to tne walls of the plateau—a long ridge, which rises midway 
between the continents and runs in the same general direction as 
their coast-lines, serving to divide the trough of the Atlantic 
into Lwo parallel hollows 

But, to return to our coast lines and the question of their 
development, tl is obvious that their general trends have been 
determined by crustal movements Their regularity is in direct 
proportion to the closeness of their approach to the margin of 
the continental plateau The more nearly they coincide with 
the edge of that plateau, the fewer irregularities do they present , 
the further they recede from it, the more highly are they indented 
Various other factors, it is true, have played a more or less 
important part in their development, but their dominant trends 
were undoubtedly determined at a very early period in the 
world's history- their determination necessarily dates back, in 
short, to the time when the great world ndges and oceanic 
troughs came into existence So far as we can read the story 
told by the rocks, however, it would seem that in the earliest 
ages of which geology can speak with any confidence, the coast¬ 
lines of the world must have been infinitely more irregular 
than now In Paleozoic times, relatively email areas of 
the continental plateau appeared above the level of the sea 
Insular conditions everywhere prevailed But os ages rolled on 
wider and wider It acts of the plateau were exposed, and this 
notwithstanding many oscillations of level So that one may 
say there has Been upon the whole a general advance from 
insular to continental conditions In other words, the sea has 
continued to retreat from the surface of the continental plateau 
To account for this change we must sujipose that depression of 
the cruft has been In excess within the oceanic area, and ihnt 
now and again positive elevation of the continentalplateau has 
taken place, more especially along its margins That move 
mentB of elevation, positive or negative, have again and again 
affected oar land areas can be demonstrated, and it seems highly 
probable, therefore, that similar movements may have beers 
experienced with the oceanic trough 
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1 wo kinds of crustal movement, as we have seen, ire recog¬ 
nized by geologists Sometimes the crust appears to rise, or, 
as the case may be, to sink over wide regions, without much 
disturbance or Lilting of strata, although these are now and 
again more or less extensively fractured and displaced It may 
conduce to clearness if we speak of these movements as 
regional The other kind of crustal disturbance Lakes place 
more markedly in linear directions, and is always anompamed 
by abrupt folding and mashing together of strata, along with 
more or less fracLunng and displacement 1 he plateau of the 
( olorado has often been cited as a good example of regional 
elevation, where we have a wide area of approximately hori¬ 
zontal strata apparently uplifted without much rock disturbance, 
while the Alps or any other chain of highly fle\ed and con 
voluted strata will serve as an Lxample of what wc may term 
axial or linear uplifts It must lit understood that both regional 
and axial movements result fiom the same cause —the adpist 
inent of the solid crust lo the, contracting nucleus—and that the 
term rltvatnn i therefore, is only relaLivc Sometimes the 
sinking crust gels relief from the uiormous lateral pressure In 
which it is subjected by ridging up along hnc3 of weakness, and 
then mountains of elevation are formed , at other limes, the 
pressure is relieved by the formation of broader swelbngs, when 
wide nrefls become upheld relatively to surrounding regions 
Geologists, however, are beginning to doubt whether upheaval of 
the latter kind e,in affect a broad continental area Tiobably in 
most cases, I hi. apparent elevation of onlmental regions 11 only 
negative The land appeals to have risen because the floor 
of the oceanic basin has become depressed l 1 ven tile smaller 
plateau like elevations uhich occur within some continental 
regions may m a smiilai way owe their dominance lo the sinking 
of contiguous regions 

In Lhe geographicil development of oui land, movements of 
elevation and depression have played an important part But 
we cannot ignore the wmk done by other agents of change If 
the orogiaphicil features of the land everywhere attest (he 
potency of plutnmc agents, they no less forcibly assure us that 
the inequalities of surface resulting from such movement are 
universally modified bydenudatiun anti sedimentation Elevated 
plains and mountains arc gradually demolished, and the hollows 
and depressions of the great continental plateau become slowly 
filled with their detritus Thus inland seas tend to vanish, inlets 
and eMunnes are silti d up, and the land in places advances sea 
ward The energies oT the aea, again, come in to aid those of 
nm and river, 40 that under the combined action of all the 
superficial agents of change, the irregularities of coxstdines 
become reduced, and, were no crustal movement to intervene, 
would eventually disappear The work accomplished by those 
agents upon a coast line is most conspicuous in regions where 
the surface of the continental plateau is occupied by compara¬ 
tively shallow seas Here full play is given to sedimentation 
-and marine erosion, while the latter alone coinci into promi 
nenec upon shores that are washed by deeper waters When 
the coast lines advance to the edge of the continental plateau, 
they naturally trend, as we have seen, for great distances in 
some particular direction Should they preserve that position, 
undisturbed by crustal oscillation, for a prolonged period of 
time, they will eventually be cut back by the sea. In this way a 
shelf or terrace will be formed, narrow jn some places, broader in 
others, according jo the resistance offered by the varying character 
of the rocks But no long inlets or hords can result from such 
action At moat the harder and less readily demolished rocks 
will form headlands, while shallow bays will be scooped out of 
the more yielding masses In short, between Ihe narrower and 
broader parts of the eroded shelf or terrace a certain proportion 
will tend to be preserved Aa the shelf is widened, sedimenta¬ 
tion will become more and more effective, and In places may 
come lo protect the land from further marine erosion This 
action is especially conspicuous in tropical and subtropical 
regions, which are characterized by well-marked ramy seasons 
In such regions immense quantities oT sediment are washed 
down from the land to the sen, and tend to accumulate along 
shore, forming low alluvial Hats All long established coast¬ 
lines thus acquire a characteristically sinuous form, and perhaps 
no better examples could be cited than those of Western 
Africa 

To sum up, then, we may say that the chief agents concerned 
in the development of coast lines are crustal movements, sedi- 
JjkentaUon, and marine erosion, All the main trends are the 
%sult of elevation and depression Considerable geographical 
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changes, however, have been brought about by the silLing up 
of those shallow and sheltered seas which, in certain regions, 
overflow wide areas of the continental plateau Throughout all 
the ages, indeed, epigene agents have 'Uuven to Teduce the 
superficial inequalities of that plateau, by levelling heights and 
filling up depressions, and thus, as it were, flattening out the 
land surface anti causing it lo extend The erosive action of the 
sca^ from our present point of view, u of comparatively little 
importance It merely adds a few finishing touches to the 
work performed by the other agents of change 

A glance at the gi agraphical evolution of our own continent 
will render this sufficiently evident Viewed in deiail, the 
structure of Europe is exceedingly complicated, but there are 
certain leading features in Us architecture which no profound 
analysis is required Lo delect We note, in the first place, that 
highly disturbed rocks of Archrenn and Palaozoic age reach 
their greatest development along Lhe north-western and 
western borders of our continent, as in Scandinavia, the 
British Islands, North west France, and the Iberian pemn 
sula Another belt of similarly disturbed strata of like 

age Lrav^rses Central Europe from west to east, and is 
seen in the South of Ireland, Cornwall, North west France, the 
Ardennes, the Thunngcrwald, the hrzgehirge, the Ftiescnge- 
birge, the Bohmerwald, and other heiphls of Middle and 
Southern Germany Strata of Mesozoic and Cainozoic age 
rest upon the older systems m such a way as to show that the 
laLter had been much folded, fractured, and denuded before 
they came to be covered with younger formations North 
and north east of the cenlral belt of ancient rocks just referred 
to, lhe sedimentary sLiata ihat extend to the shores of the Baltic 
and over a vast region in Russia, range in age fiom Palaeozoic 
down to Cainozoic limes, and are disposed for the most part 
in gentle undulations—they are either approximately horizontal 
or slightly inclined Unlike the disturbed rocks of the mari¬ 
time regions and of Central Europe, they have obviously been 
subjected to comparatively little folding since the time of their 
deposition '1 o the south of the primitive backbone of Central 
buropc succeeds a region composed superficially of Mesozoic 
and Cainozoic strata for the most pari, which, along with under¬ 
lying Pakeozoic and Archaean rocks, are often highly flexed and 
ridged up, an in lhe chains of the Jura, the Alps, the Car 
pathians, &c One may say, in general Lerms, that throughout 
the whole Mediterranean area Archaean and Paleozoic rocks 
appear at the surface only when they form the nuclei of moun¬ 
tains of elevation into the composition of which rocks of younger 
age largely enter 

From this bald and meagre outline of the general geological 
structure of Europe, we may gather that the leading orogmpnical 
features oT our continent began to be developed at a very early 
enod Unquestionably the oldest land areas are represented 
y the disturbed Archeean and Paleozoic rocks of the Atlantic 
sea-board and Central Europe Examination of those tracts 
shows that they have experienced excessive denudation The 
Archcean and Palaeozoic masses, distributed along the margin of 
Lhe Atlantic, are the mere wrecks oF what, in earlier ages, muit 
have been lofty regions, the mountain-chains of which may well 
have rivalled or even exceeded in height the Alps of to day 
They, together with the old disturbed rocks of Central Europe, 
formed for a long time the only land in our area. Between the 
ancient Scandinavian tract in the north and a narrow interrupted 
belt In Central Europe stretched a shallow sea, which covered 
all the regions that now form our Great Plaiu , while immedi¬ 
ately south of the central belt lay the wide depression of the 
Mediterranean—for aa vet the Pyrenees, the Alps, and the 
Carpathians were not. Both the Mediterranean and the Riuso- 
Germanlc sea communicated with the Atlantic As time went 
on, land continued to be developed along the same lines, a result 
due partly to crustal movements, partly to sedimentation Thus 
by and by the relatively shallow Russo-Germanic sea became 
silled up, while the Mediterranean ihore-llne advanced south¬ 
wards It is interesting to note that the latter sea, down to the 
close of Tertiary Llnoes, seems always lo have communicated 
freely with the Atlantic, and to have been relatively deep The 
Russo-Germanic sea, on lhe contrary, while now and again 
opening widely Into the Atlantic, and attaining considerable 
depths in its western reaches, remained on the whole shallow, 
ana ever and anon vanished from wide areas to contract Into a 
senes of inland seas and large salt lakei, 

Reduced to Its simplest elements, therefore, the structure of 
Europe shows two primitive ridges—one extending with some 
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interruptions along the Atlantic sea-hoard, the other havering in I’altsozuic and Mesozoic limes being of relatively little im 
Central Europe from west to east, and separating the area of the portance Thus the crustal movements which ever and anon 

Great Plain from the Mediterranean basin The excessive depressed the Russo Gt*] manic area weie, in the long run, 

denudation whuh the more anuent lands have undergone, and countei balanced b) sedmuntitiun fhc uplift of the Alps, the 
great uplifts of Mesozoic and of Cainuzuic times, together with Atlas, and other east md west ringe-,, hi-, greatlv contracted 

the comparatively rccem submergence of broad tracts in Uil the area of the Medi'i rnni an ami scdimenlalion has also acted 

north and north wesr, fme not succeeded in obscuring the in the same direction, but it is highly probable that that sea is 
dominant features in the aichiteclurc of oar continent now as deep as, or even detpu than il lias ever been Tt 

I now proceed to trice, is rapidly as I i_an, the geographic 1 ] occupies a primiine depression in which thi iatc of subsidence 

development of the coast lines of the Atlantic ns a whole, and has exceeded that of sedimentatufti In many respects indeed, 
to point ouL the chief contrasts between them and those of the this remarkable transmeridional hulluw -continued eastward in 
Pacific The extreme irregularity of the Arctic and Atlantic the Red Sea, the Black Sea, and the Aralo Caspian depression — 
shores of Europe at once suggests to a geologist a partially is analogous, as we shall <-ce, to the great oceanic trough itself 
drowned land, the superficial inequalities of which are account In the earlier geological periods Imeai or nvial uplifts and 

able for the vagaries of the coast lines 1 he fiords of Norway volcanic action again and again marked the growth of the land 
and Scotland occupy what were at no distant date land valleys, on the Atlantic sea board Rut aflei Pil'eo/mc tunes, no great 
and the numerous marginal islands of those regions are merely mountains of elevation came into existence in llial region, while 
the projecting portions of a recently sunken area 1 he conti volcanic action aImo--l Leased In Tertiiry times, it is Itul, 
ncntal plateau extends up to and a lilile beyond the one hundred there was a remarkable recrudescence of vulcanic activity, bul 
fathoms line, and there are many indications that the land for j the massive truptions of Antrim and Western Scotland, ut tile 
merly reached as fir Ihus the Mirken arei is traversed by [ iM-rne Islands and redand, must lie considered apart from the 
valley-like depressions, which widen as they pass ouL to the | general geology of our cunlment From Mesozoic times on 
edge of the plateau, and have all the appe irancc of being hoi I waids it was along ihi borders of the Meditmranean depression 

lows of subaerial eroaion T have already mentioned the fact that gn al*mounUin uplifts aim volcanoes chiefly pi esentrd them- 

thal the Scandinavian uplands and the Scottish Highlands are 1 selves And Js tlie 1 ^nd surface r xtended southwards from Cen 

the relics of what were at onetime true mountains of elevation, tral Europe, and the area of Uil Mediterranean was contracted 

corresponding in the mode of their form ilion to Lhosc of Swit I volcanic action followed the advancing shore lines l lie olcui 
/erland, and, like these, attaining a great elevation During rence of numerous extinct and of still existing volcanoes along 
subsequi ut stages of P d i ozoic time, lint highly tlevated region 1 the borders of this inland sea, the evidence of recent crustal 
was subjected to long-continued and profound erosion the movements so commonly met with upon Us margins, the great 

mountain country was planed down over wide region^ to sea- irrcgulanLies of its depths, tile piuximUy of vast axial uplifts uf 

level, and broad stretches of the reduced land surface became laic geological age, and the fiequcncy of 1 aithqmke phenomena, 

submerged Younger PaKozoiL formations now accumulated all indicate instability and lemmd us strongly of similarly 

upon the drowned land, until evt ntually rt ncwLd crusLal cl is- constructed and disturbed regiuns within tin urea of the vast 
Lurbince supervened, and the marginal areas of the continental ' Pacific 

plateau again appeared as dry land, but not, as hefure m the Let us now look at the Arctic and \ntarUic coast-lines of 
form of mountains of clcvaLioh Lofty table lands now took North America Fiom the extreme north down to the latitude 

the phee of abrupt and seiraled ranges and chains- table lands of New ^ ork the shines aie obviously those of a partially sub 
which, in llieir Linn, were destined in the course of long ages to merged region They are of the Name type as Lhe coasts of 
be deeply sculptured and furrowed by subaerial agents During North-WLstern Euiopr We have every rcas m to believe 
this process the Euiopcin coast line would seem to have coin- also that the depression of Gieenland and North-east America, 

cided more or less closely with tlu edge of the continental frmn which theie lands have only parilallv recovered, dates hack 

plateau Finally, after many subsequent movements of the to a comparatively recent period i lie fiords, and inlets, like 
crust in Lhese latitudes, the land became partially submerged those of Europe, t nre merely half drowned land vallevs, and the 
a condition from which Northwestern and Northern Furopc continental shelf is crossed by deep hollows w hich arc evidently 
would appear in recent times to be slowly recovering Thus only the seaward continuations of well-marked terrestrial feature 
the highly indented coast line of those regions doe>% not coincide Such, for example, is lhe case with the valleys of the Hudson 
with Lne edge of the plateau, but wiLh those irregularities of its and the St T awrence, the submerged portions of which can be fol 
upper surface which are the result of antecedent subaerial lowed out to the edge of the continental plateau, which is notched 
CTOSion by Lbem at depths of 474 and 622 fathoms reflectively There 

Mention has been made of lhe Russo Germanic plain and the ig, in short, a broad resemblance between the coasts of the entire 
Mediterranean as representing original depressions in the conti- Aictic and North Atlantic regions down to the latitudes already 
nental plateau, and of the high grounds that extend between mentioned Everywhere they are irregular and hinged with 

Lhem as regions of dominant elevation, which, throughout all islands in less or greater abundance—highly denuded and deeply 

the manifold revolutions of the past, would appear to have per incised plateaus being penetrated by iiords, while low lying and 
sisted as a more or Jess well marked boundary, separating the undulating lands that shelve gently sraward are Invadul by 
northern from the southern basin During certain periods it shallow bays and inlets Comparing the American witn the 
was no doubt in some degree submerged, but never apparently opposite European coasts, one cannot help being struck with 
to the same extent ns the depressed area.s it served to separate certain other resemblances 1 hus Hudson Bay at once suggests 

From lime to time uplifts continued to take place along tins the Baltic, and the Gulf of Mexico, with the Carihbean Sea, 

central bell, which thus mere used, in breadth, the younger forma- recall the Mediterranean But the geological structure of the 
lions, which were accumulated along the margins of Lhe two coast-lands of Greenland and North America betrays a much 
basino, being successively ridged up against nuclei of older ! closer resemblance between these and the opposite shores of 
rocks The Latest great crustal movements in our coDtinent, Europe than appears on a glance at the map There is some- 

resulting in the uplift of the Alps and other cast and west ranges thing more than a mere superficial similan y In eastern North 

of similar age, have still further widened that ancient belt of AmericA and Greenland, just as in Western Europe, no grand 

dominant elevation which in our day forms the most marked mountain uplifts have taken place for a prodigious time The 

orographicol feature of Europe latest great upheavals, which were accompanied by much folding 

The Russo-Germanic basin is now for the most part land, Lhe and flexing of strata, arc those of the Appalachian chain and of 
Baltic and the North Sea representing its still submerged por the coastal ranges extending through New England, Nova Scotia, 
Lions Thu basin, as already remarked, was probably never so and Newfoundland, all of which are of Falseozoic age Con 

deep os that of the Mediterranean We gather as much from siderable crustal movements affected the American coast lands 

the fact that, while mechanical sediments of comparatively In Mesozoic times, and during these uplifts the sLrata salTered 

shallow-water origin predominate m the former area, limestones fracture and displacement, but were subjected to comparatively 

ore the characteristic features of the southern region Its rela- Utile folding Again, along the maritime borders of North east 

tivc shallowness helps us to understand why the northern de- America, os in the corresponding coast-lands of Europe, Igneous 

K reuion should have been silted up more completely than Lhe action, more or less abundant in Palaeozoic and early Mesozoic 

Mediterranean. We must remember alio that for long ages it tunes, has since been quiescent From the mouth of the Hudson 

received the drainage of a much more extensive land surface to the Straits of Florida the coast-lands are composed of Ter- 

thon Lhe Utter—the land that sloped towards the Mediterranean tiary and Quaternary deposits This shows that the land has 
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continued down to recent timet to gain upon the sea—a result 
brought about partly by quiet cruiUl movements, but to a large 
extent by sedimentation, aided, on the coasts of Florida, by the 
action of reef building corals 

Although vplcanic action has long ceased on the American 
sea board, we note that in Greenland, as in the West of Scotland 
and North of Inland, there Is abundant evidence of volcanic 
activity at so late a penod^as the Tertiary It would appear 
that the great plateau-basalls^of those regions, and of Iceland 
and the Faroe Islands, were contemporaneous, and possibly 
connected with an important crustal movement It has long 
been iuggeiled that at a very early geological period Europe 
and North "America may have been united l he great thick 
ness attained by the Paleozoic rocks in the eastern aicas nf the 
latter implies the existence of a wide land surface from which 
ancient sediments were derived That old land must have 
extended beyond the existing coast line, hut how far we cannot 
tell Similarly in North-west Europe, during early Paleozoic 
Limes, the land probably stretched further into the Atlantic than 
at present Hut whether, as some think, an actual land con¬ 
nection subsisted between the two continents it is lmjiossiblc tu 
say borne such connection was formerly supposed necessary 
to account for the emigration and immigration of certtpn marine 
forms of life which are common to the Palaeozoic strata of both 
continents, and which, as they were probably denizens of com¬ 
paratively -shallow water, could only have crossed from one area 
to another along a shore-line It is obvious, indeed, that'if the 
oceanic troughs in those early (Dys were of an ahysmal character, 
a land bridge would be required to explain the geographical 
distribution of cosmopolitan lifc-formi But if it be true that 
subsidence of the crust has been going on through all geological 
time, and that the land areas have notwithstanding continued to 
extend over ihe continental plateau, then it follows that the 
oceanic trough must be deeper now than it was in Paleozoic 
times 1 here me, moreover, certain geological facts which seem 
hardly explicable on the assumption that the seas of past ages 
attained abysmal depths over any extensive areas Hie 
Paleozoic strata which enter so largely into the framework of 
our lands have much the same appearance all the world over, and 
were accumulated for the most parL in comparatively shallow 
water A petrographical description of the Palaeozoic me 
chanical ^edimenta of Europe would serve almost equally well 
for those of America, of Asm, or of Australia Take in con¬ 
nection with this the fact that Palceo/oic- faunas had a 
very much wider range than those of Mesozoic and later ages, 
and were characterized above all by the presence of many Cosmo 
politan species, and we can hardly resist the conclusion that it 
was the comparative shallowness of the ancient seas that favoured 
that wide dispersal of species, and enabled currents 10 distribute 
sediments the some in kind over such vast regions As Lhe 
oceanic area deepened and contracted, and the land surface 
increased, marine faunas were gradually restricted in their range, 
and cosmopolitan marine faunae diminished in numbers, while 
-pediments, gathering in separate regions, became more and more 
differenHated For these and other reasons, which need not be 
rnterad upon here, I see no necessity for supposing that a 
Palaeozoic Atlantis connected Europe with North America 
The broad ridge upon which the Fsroe Islands and Iceland 
are founded, xcems to pertain as truly to the oceanic depression 
as the long Dolphin Ridge of the bouth Atlantic The trend 
<if the continental plateau in high latitudes is shown, as I think, 
by the geniral direction of the coastlines of North-Western 
Europe and East Greenland, the continental shelf being sub¬ 
merged in those regions for a few hundred fathoms only How 
the Icelandic ridge came into existence, and what its age may 
be, we can only conjecture It may be a wrinkle os old os the 
oceanic trough which it traverses, or Us origin may date back to 
■a much more reccnL period We may conceive it to be an area 
which has subsided more slowly than the floor of the ocean to 
the north and loath , or, on the other hand, it may be a belt of 
positive elevation Perhaps the latter Is the more probable 
supposition, for (t aaems very unlikely that crustal disturbances, 
resulting In axial and regional uplifts, should have beea confined 
to the continental plateau only Be that as It may, there seems 
little doubt that land connection did obtain between Greenland 
and Europe In Cainoiolc times, along this Icelandic ndge, for 
relics of the same Tertiary flora are found In Scotland, the Feme 
Islands, Iceland, -and Greenland The deposits In which these 
plant-remains occur are associated with great sheets of volcanic 
rocks which m the Faeroe Islands and Iceland reach a thickness of 

NO. H89, VOL. 46] 


[August ii, 1892 


many thousand feet Of the same age are the massive basalts 
of Jon Mayen, Spllzhergen, Franz Joseph Land, and Greenland 
These lavas seem seldom to have issued from isolated foci in 
the manner of modern eruptions, but rather to have welled up 
ilong the lines of rectilineal fissures From the analogy of 
similar phenomena in other parts of the world it might be 
inferred that the volcanic action of Lhese northern regions may 
have been connected with a movement of elevation, and that 
the Icelandic ridge, if it did not Lome into existence during the 
Tertiary period, was at all events greatly upheaved at that time 
It would seem most likely, in «horl, tliai Lhe volcanic action 
in question was connected mainly with crustal movements in 
the oceanic trough bimilar phenomena, as is well known, 
are met wiLh further south in the trough of the Atlantic Thus 
the volcanic Azores rise like Iceland from the surface of abroad 
ridge which is separated from the continental plateau by wide 
and deep depressions And so again, from the back of the great 
Dolphin Ridge, spring the volcanic islets of Sr Paul’s, Ascen¬ 
sion, and Tristan d'Acunha 

I have treated of the Icelandic bank at some length for the 
purpose of showing that its volcanic phenomena do not really 
form an exception to the rule that such eruptions ceased after 
Palaeozoic or early Mesozoic times to disturb the Atlantic coasL 
lines of Furope and North America As the bank in question 
extends helween Greenland and the British Inlands, it was only 
natural that both those regions should be affected by US move 
menls But its history pertains essentially Lo that of the 
Atlantic trough , and it seems to show how Iransmendional 
movements of the crust, accompanied by vast discharges of 
igneous rock, may come in time 10 foim land connections 
between what are now widely separated areas 

let us next turn our attention to the coast lines of the Gulf 
of Mexico and the Caribbean Sea I hesc enclosed seas have 
frequently been compared lo the Mediterranean, ind the resem¬ 
blance is self-evident Indeed, it is so close that one may say 
the Mexican Caribbean Sea and lhe Mediterranean lie rather 
homologous than simply analogous The latter, as we have 
scen,occupies aprimilive depression, and formerly Lovercd amuch 
wider area It extended at one time over much of Southern Europe 
and Northern Africa, and appeals lo have had full communi¬ 
cation across Asia Minor with the Indian Ocean, and with the 
Arctic Ocean aLhwurt the low-lying tracts of North-Western 
Asia Similarly, it would seem, the Mexican Caribbean Sea is 
the remaining portion of an ancient inland sea which formerly 
stretched north through the heart of North America Lo the 
Arctic Ocean Like Us European parallel, it has been 
diminished by sedimentation and crustal movements IL re 
xembles the latter also in the greatness and irregularity of its 
depths, and in tile evidence which its islands supply of volcanic 
action as well as of very considerable ciusLnl movements within 
geological times Along the whole northern borders of the 
Gulf of Mexico Lhe coast lands, like those on the Atlantic sea¬ 
board of the Southern States, are composed of Tertiary and 
recent accumulations, and the same Is the case with Yucatan , 
while similar young formations are met with on the borders of 
the Caribbean Sea and the Antilles The Bahamas and the 
Windward Islands mark out for us the margin of the continental 
plateau, which here falls away abruptly to profound depths 
One feels assured that this portion of the plateau hu been ridged 
up to its present level at no distant geological date But not¬ 
withstanding all the evidence of recent extensive crustal move¬ 
ments in thin region, it is obvious that the Mexican-Canbbcan 
depression, however much it may have been subsequently modi¬ 
fied, is of primitive origin 1 

Before we leave the coast lands of North America, I would 
again point out their leading geological features, In a word, 
then, they are composed lor Hie most part of Arch® an and 
Paleozoic rocks , no great linear or axial uplifts marked by 
much flexure of strata have taken place in those regions since 
Paleozoic times , while igneous action virtually ceased about 
the close of the Paleozoic or the commencement of the Mesozoic 
period It ii not before we reach the shore! of the Southern 
States and the coast-lands of the Mexican-Carlbbe&n Sea that 
we encounter notable accumulations of Mesozoic, Tertiary, and 
younger age These occur in approximately horizontal positions 

1 Professor Suns thinks It 11 probable that Lhe Caribbean Sea and ihe 
Mediterranean are portions of one and Lhe same primitive depression which 
traversed ihe Atlantic area In early Cretaceous limes. He further suggests 
that It may have been through ihe gradual widening of ibis central Modi- 
t sits nsea that tho Atlantic in Inter times cnnae into distance. 
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round the Gulf of Mexico, but m the Sieira Nevada or Northern 
Colombia and the Cordilleras of Venezuela Tertiary giraia 
aro ridged up into true mountains of elevation Thus the Mexi¬ 
can Caribbean depression, like that of the Mediterranean, 1$ 
characterized not only by its irregular depths and its volcanic 
henomena, hut by the propinquity of recent mountains of up- 
eaval, which bear the same relation to the Caribbean Sea that 
the mountains of North Africa do to the Mediterranean 

We may now compare the Atlantic coasts of South America 
with those of Africa The former coincide in general directum 
with the edge of the continental plateau, to which they closely 
approach between Cape St Roque and Cape Frio In lhe 
north-cast, between Cape Faria, opposite Timidad, and Cape 
St Koque F the continental shelf attains a considerably greater 
breadth, while south of Cape Frio it gradually widens, until, in 
the cxtiemc south, it runs out towards the rest in the form of a 
narrow ndgp, upon the top of which rise the Falkland Islands 
and South Georgia Fxcluding from consideration for the pre 
sent all recent alluvial and Tertiary deposit 1 * we may siy that 
the coast lands from Venezuela down to the South of Brazil arc 
composed principally of Archaean rocks , the eastern borders of 
the continent further souLh being formed of ijuaternary and 
Tertiary accumulations So far as we know, igneous rocks are 
of rare occurrence on the Atlantic sea board Paleozoic strata 
approach the coasL lands at various points between the mouths 
of the Amazons and La Plata, and these, with the underlying 
md surrounding Archaean rocks, arc more ui less folded and 
disturbed, while the younger strati of Mesozoic and Gamoioic 
age (occupying wide regions in the basin nfnf the Amazons, and 
here and there fringing the sea-coast), occur in approximately 
horizontal positions It would appear, ibeiefore, tnat no grtat 
axial uplifts have taken place in those regions since Falreozmc 
times The crustal movements of later ages were regional 
rather than axial , the younger nicks are not ilexcd and mashed 
together, and their elevaLion (negative or positive) does not 
seem to have been accompanied by conspicuous volcanic action 
The varying width of the continental tdielf is due 10 several 
causes The Orinoco, tbc Amazons, and other rivers descend 
ing to the north-west coast, cariy enuiinous quantities of sedi 
ment, much of which comes to rest on the submerged slopes 
of the continental plateau, so that the continental shelf tends to 
extend seawards Thcsame process lakes place on the south east 
coast, where the River Plate discharges its muddy vv iters South 
of latitude 40° S , however, another cause has come into play 
from the raouLh of the K10 Negro to the terminal point of Lhc 
continent the whole character of the coasl betokens a geologically 
recent emergence, accompanied and followed by considerable 
marine erosion bo that in this region the continental shelf 
increases in width by the retreat of the coast line, while in the 
north-east it gains by advancing seawards It is Lo be noted, 
however, that even there, m places where the shores are formed 
of alluvia, the sea tends to encroach upon the land 

The Atlantic coast of Africa resembles that of South Amenca 
in certain respects, but it also offers some important contrasts 
As the northern coasts of Venezuela and Colombia must be 
considered in relation rather to the Caribbean depression than 
to the Atlantic, so the African sea-board between Cape Spirted 
and Cape Nun pertams structurally to the Mediterranean region 
F rom the southern limits of Morocco to Cape Colony the coastal 
heights are composed chiefly of Arch.van and Palaeozoic rocks, 
ihe low shore lands showing here and there strata of Mesozoic 
and Tertiary age together with stdl more recent deposits The 
existing coast-lines everywhere advance close to Lhe edge of the 
continental plateau, 30 that the submarine shelf is relatively 
narrower than that ot Eastern South America The African 
coast is still further distinguished from that of South America 
by the presence or several groups of volcanic islands—Fernando 
Po and others in Lhe Gulf of Guinea, and Cape Verde and 
Canary Islands The last named group, however, notwith¬ 
standing its geographical position, is probably related rather to 
the Mediterranean depression than to the Atlantic trough 
The geological structure of the African coast-lands shows that 
the earliest to come into existence were those that extend be 
tween Cape Nun and the Cape of Good Hope The coastal 
ranges of that section are much denuded, for they are of very 
great antiquity, having been ridged up in PrIkoAmc limes The 
later uplifts (negative or positive) of the same region were not 
attended by tilting and folding of strata, for the Mesozoic and 
Tertiary deposits, like those <v South America, he in compara¬ 
tively horizontal positions Between Cape Nun and Cape 
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Spartel the rocks of ihe maritime tracts range in age from 
PalicozoiC to Camozoic, and have l^en traced across Morocco 
into Algeria and Tunis They all belong to the Mediterranean 
region, and were deposited at a time when the southern shores 
of that inland sea extended from a point opposite the Canary 
Islands along the southern rrturgm nf Morocco, Algeria, and 
1 unis I owards the close of the Lerltary period the final up¬ 
heaval of the Atlas took place, and the Mediterranean, retreating 
northwards, became an almost land locked sea 

I need hardly stop to point oul "how the African coast lines 
have been modified by marine erosion and the accumulation of 
sediment upon the continental shelf The extreme regularity of 
the coasts ia due partly Lo the fac_t that the land is nearly co¬ 
extensive with the continental plateau, tint it also results in 
large measure from the extreme antiquity of the land itself 
l hib has allowed of the cutting bark of headlands and the filling 
up of bays and inlets, a process which has been going on between 
Morocco and Cape ( olony wuh probably little interruption foi 
a very prolonged period of time Wc may note also the effect 
of the lu ivy rains of the equatorial region m washing down 
detritus to the shores, and in this way protecting the land to 
some extent from the erosive action of the se,t 

What now, let vii> ask, arr the outstanvling features of the 
coasl lines 3 f the Atlantic Ocean? We have seen that along 
the margins of ellch of the bordering continents the Ia.st series of 
great mountain uplifts took place in Palteozoic tunes Dus 
Hue alike for North and South America, for Europe and 
Africa I atcr movements which have added to the extent of 
land were not marked by the extreme folding of strata which 
attended the early vipheavals The Mesozoic and Caino- 
zoic 101 ks, which now and again lorm lhe shore- 
lands, occur in more or less undisturbed condition 
The only great linear uplifts or true mountains of eleva- 
Inn which have come into existence in Western Lurope 
and Northern Africa since rhe Paleozoic period trend approxi¬ 
mately at light angks 10 the direction of the Atlantic trough, 
and are obviously related to the primitive depression of the 
Meditennnean I he Pyrenees and ihe \tlas, therefore, although 
tin ir latest elevation took phcc in tertiary tunes, form no ex¬ 
ceptions Lo the Tide tha. the exireme flexing and folding of 
strata which is so conspicuous a feature in the geological struc 
lure of the Atlantic sea-board dates back to Lhe Paleozoic era, 
Vnd the same holds true of North and bouth America There 
all the coastal of highly flexed and folded strata are of 

Palvo/oic age The Cordilleras of Venezuela are no doubi a 
Ternary uplift, but they are as obviously related to the Carib¬ 
bean depression as lhe Allas ranges arc to that of the Mediter¬ 
ranean \gain, we note that volcanic activity along the borders 
of 1 h^ \tlantic was much less pronounced during tne Mesozoic 
period than it apj^ears to have been in earlier ages Indeed if 
we except the great Tertiary basalt-flows of the Icelandic ndge 
and the Arctic regions, we may say that volcanic action almost 
ceased after the Paleozoic era to manifest itself upon the Atlantic 
coast-lands of North America and Europe But while volcanic 
action liajs died out upon the Atlantic margins of both continents, 
it has continued during a prolongrd geological period within 
the area of the Mediterranean depression And in like manner 
d\c corresponding depreosion between North and South Amenca 
has been the scene of volcanic disturbances from Mesozoic down 
to recent times Along the African coasts the only displays of 
recent volcanic action that appertain to the continental margin 
are those of the Gulf of Guinea and the Cape de Verde Islands 
I he Canary Islands and Madeira may come under Lhe same 
category, but, ai we have seen, Lhey appear to Hand in relation 
ship to the Mediterranean depression and the Tertiary uplift of 
North Africa Of Iceland and the Azores I have already 
spoken, and of Ascension and the other volcanic islets of the 
South Atlantic 11 is need lew to say that they are related to 
wrinkles in the trough of the ocean, and therefore have no im¬ 
mediate connection with the continental plateau. 

Thus in the geographical development of the Atlantic coast¬ 
lines we may note the following stages —First t during 
Paleeoaoic time* a seriei of great mountain-uplifts, which were 
frequently accompanied by volcanic action. Stcond t a pro¬ 
longed stage of comparative coastal tranquillity, during which 
the maritime ranges referred to were subject to such eicessive 
erosion that they were planed down to low levels, and In certain 
areas even sobmerged Tkird l renewed elevation (negative or 
positive) whereby considerable portions of the much denuded 
Arch won and Paleozoic rocks, now largely covered by younger 
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deposits, were converted into high lands During Lhi* Mnge nut 
much rock folding look place, nor were any true mountains of 
elevation formed parallel to the Atlantic margins It was other¬ 
wise, however, in the Medilerranean and L anbbean depressions, 
where coasLal movements, resulted in the formation of cnonnoua 
linear uplifts Moreover, volcanic action is now and has for 
a long time been more characteristic of these depressions than 
of the Atlantic coast-lands 

I must now ask you to take a comprehensive glance at the 
cnaM-lines of the "Pacific Ocean fn some important respects 
these offer a striking contrast to those wt havL been considering 
Time will not allow me to enter into detailed descnpiinn, and I 
must therefore confine aitcnlion to certain nlieiil features 
] xnnuning first the shores of the Americas, we find tlint there 
are two well marked regions of fiords anil fringing islands - 
namely, the coasts of Alaska and British ( olumbia, and of 
South America from 40° S L to Cape Hum Although these 
regions may he now extending seawards in places, it is obvious 
that they have recently been subject to submergence When 
the fiords of Alaska and British ( olumbia euslrrt as land 
valleys il is probable that a broad land connection obtained 
between North America and \sn 1 he whole Pacific coast is 
margined by mountain ranges, which in eleixlion and boldness 
fir exited thnsL nf the \llanlit sea board 'Ihe rooks rnttring 
into their formation iangt in age from Arch Tam and Faheozoic, 
and they are almost everywhere lughh disturbed and flexed 
It is not necesi iry, even if it were possible, to consider the 
geologUJil history of all those uplifted masses It is enough for my 
purpose to note the fact that the coastal ranges of North America 
and tilt principal Lhain nf the Andes \\ trt all elevated in I ertiary 
times It may be remarked further, lint from the Mesozoic 
period down to the present ihe Paufit bordeis of America have 
been the scene of vulcanic activity far in excels of what has been 
experienced on the Atlantic sea Imard 

Geographical]) the Asiatic coasts of the Pacific offer a strong 
contrast to those of lilt Ameiicnn borders The latter, as we have 
seen, are for the most parLnol far removed from the edge of the 
continental plaleau The coasts of the mainland of Asia, on the 
other hand, ii-lire tn a great distance, the true margin of tile 
plateau being marked out by that great chain of island* which 
exiends from Kamchatka south to the Philippines and New 
Guinea The seas lying between those islands and the niamlnnd 
occupy depressions 111 ihe continental plateau "Were that pla¬ 
teau lo be Idled up for 6,ooo or 7,000 feet the seas referred to 
would be inclosed by continuous land, and all the principal 
islands of (he Indian Archipelago- Sumatra, Java, Celebes, and 
New Guinea, would become united to themselves as well as to 
Australia and New Zealand In short, it is the lelatively depressed 
condition of the continental plateau along the western borders of 
the Pacific basin that caused the Asiatic coast lines lo difier so 
strikingly from those of America 

V rom a geological point of view the differences are less striking 
than the resemblances It is true that vve have as yet a very 
imperfect knowledge of the geological structure of Eastern Asia, 
but we know enough to justify the conclusion that in its main 
features that region does not differ essentially from Western 
Noilh America During Mesozoic and Cainozoic times the sea 
appears to have overflowed vast tracts of Manchooria and China, 
and even to have penetrated into what is now the great Desert 
of Gobi Subsequent crustal movements revolutionised the 
geography of all those regions Great ranges of linear uplifts 
came into existence, and id these the younger formations, to¬ 
gether with the foundations on which they rested, were 
squeezed into folds and ridged up against the nuclei of 
Paleozoic and Archaean rocks which had hiLherto formed the 
only dry land The latest of these grand upheavals are of 
Tertiary age, and, like those of the Pacific slope of America, 
they were accompanied by excessive volcanic action The long 
chains of islands that flank the shores of Asia we mmt look upon 
as a senes of partially submerged or partially emerged mountain 
ranges, analogous geographically to the coast ranges of North 
and Centra] America, and lo the youngest Cordilleras of South 
America. Ihe presence of numerous active and recently extinct 
volcanoes, taken in connection with the occurrence of many 

f reat depressions which furrow the floor of the sea in Ihe East 
ndlan Archipelago, and the profound depths attained by the 
Pacific trough along the borders of Japan and the Kurile and 
Aleutian Islands—all indicate conditions of very considerable 
instability of the lithosphere We are not surprised, therefore, 
to meet with much apparently conflicting evidence of elevation 
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and depression in Lhe coast-lanrh of Eastern Asia, where in 
some places the sea would seem lo be encroaching, while in 
other regions it is retreating In all earthquake-ridden and 
volcanic areas such irregular coastal changes may be looked for 
So extreme are ihe irregularities of Lhe sea floor in Lhe area 
lying between Australia, the Solomon Islands, the New 
llebndes, and New Zealand, ami so great art the depths 
atLainid by many of the depressions, that the margins of the 
Continental plateau are harder to trace here than anywhere else 
in the world lhe bottom of the oceanic trough throughout a 
onion of the Southern and Western Pacific is, in fact, traversed 
> many great mountain rides, the summits of which approach 
the nurficc again and again lo form the numerous islets of 
Polynesia But notwithstanding the considerable deplhs that 
separate Australia and New Zealand there is geological evidence 
to show that a land connection formerly linked both to Asia 
The continental plateau, therefore, must Ijl held to include New 
Caledonia and New 7 eal.ind Hence Lhe volcanic islets of the 
Solomon and New Hebrides groups are related to Australia in 
lhe same way as lhe Km kiu, Japanese, and Kurile Islands are to 
Asia 

Having npidly sketched the niurt prominent features of the 
Pacific coast lines, we are in a position to realise the remark¬ 
able contrast they present to the coast lines of the Atlantic 
The highly folded strata of the Atlantic sea-board are the relics 
of great mountains of upheaval, Lhe origin of which cannot be 
assigned to a more recent date than Pahcuioic tunes During 
subsequent crust il movements no mountains of corrugated strata 
were uplifted along the Atlantic margins, the Mesozoic and 
Cain07oic strata of the coastal regions snowing liLtle or no dis¬ 
turbance It is quite in keeping with all Lhis that volcanic 
action appears to have been most strongly manifested in 
Pal pozoic times So many long ages have passed Since the 
upheaval of the Archxan and Palaeozoic mountains of the 
Atlantic sea board that these heights have everywhere lout the 
character of true mountains of elevation Planed down to low 
levels, partially submerged and covered to some extent by 
newer formations, they have in many places been again con 
verted into dry lands, forming plateaus- now sorely denuded 
and cut up into mountains and valleys of erosion Wby the 
later movements along the borders of the Allantic bo£in 
should not ha\e resulted in the wholesale plication of the 
younger sedimentary rocks is a question for geologists It 
would seem as if the AtlanLic margins had readied a stage of 
comparalue stability long before the grand 1 ertiary uplifts of 
the Pacific borders had taken place, for, as wc have seen, the 
Mesozoic and Cainivoic strata of the Atlantic coast lands show 
little or no trace of having been subjected to tangenLial 
thrusting and crushing. Hence one cannot help suspecLing 
that the retreat of the sea during Mesozoic and Cainozoic agei* 
may have been due rather to subsidence of the oceanic trough 
and to sedimentation within the continental area than to positive 
elevation of Lhe land 

Over the Pacific trough, likewise, depression has probably 
been in progress more or less continuously since Paleeozoic 
times, and this movement alone most have tended to with¬ 
draw the sea from the surface of the continental plateau m 
Asia and America But by far the most important coastal changes 
in those regions have been brought about by the crumpling 
up of the plateau, and the formation of gigantic mountains of 
upheaval along its margins. From remotest geological periods 
clown almost to the present the land area has been increased 
from time to time by the doubling-up and consequent eleva¬ 
tion of coastal accumulations and by the eruption of vast mosses of 
volcanic materials It is lhis long continued activity of 
the plutonic forces within the Pacific area which has caused 
the coast-lands of that basin to contrast so strongly with those 
of tbe Atlantic The latter are incomparably older than the 
former—Lhe heights of the Atlantic borders being mountains of 
denudation of vast geological antiquity, while the coastal ranges 
of the Pacific slope are creations but of yesterday as it were 
It may well be that those Cordilleras and mountain chains reach 
a greater height than was ever attained by any Palaeozoic uplifts 
of Lhe Atlantic borders But the marked disparity in elevation, 
between Lhe coast lands of the Pacific and Lhe Atlantic is due 
chiefly to a profound difference in age Had the Pacific coast- 
lands existed for as long a period and suffered as much erosion 
at the ancient rocka of ihe Atlantic sea-board, they would now 
have little elevation to boast of 

The coast lines of the Indian Ocean are not, upon the whole,, 



August i r, 1892] 


NA TURE 


355 


far removed from Lhe margin of Lhe continental plate ui L hc_ 
elevation of Last Vfnca for 6000 feet would add oulv a vi ry 
□arrow belt lo the land Tins would sLill leave Madagascar an 
island, but there are geological reasons for concluding that this 
island was at a far distant period united to AfriLa, and n must 
therefore be considered as forming 1 portion of ihc coni mental 
pluLeau The grtat depths which now separate it from the 
mainland are probably due to local subsidence, connected will) 
volcanic action in Madagascar itself and in the Comoro Islands 
The southern Loists of Asia, like those of EasL Africa, approach 
the edge of 1 lie continental plateau, so that an elevation nf 
6000 feet would make little addition to the land area With 
the same amount of upheaval, however, Lhe Malay Peninsula, 
Sumatra, Java, and West Australia, would become united but 
without extending much further seawards Land connection, 
as we know, existed in Mcso?oic limes between Asia, Australia, 
and New 7 ealind, but the const-lines of that distant period 
must have differed considerably from those that would appiar 
were the regions in qUL-dion Lo experience now a geneial eleva 
tion lhe Arch'tan and Palteo/oic tulUs of the Malay Peninsula 
and Sumatra nre flan 1 ed on the side of the Indian Ocean by gicat 
volcanic ridges, and by uplifts of 1 erliary'tral a, which continue 
along the line of tile NiLohar and Andaman Islands into Ihiima 
Thus Lhe coast hues of that section of the Indian Oct an exhihu 
a geographic il development similar to that of Lhe Pacific sea 
hoard l 1 bewlicre, us in Hindustan, Arabia, and J ast Afuea, 
the coast lines appear to have been dLicimintd chiefly by 
regional elevations of Lhe 1 md or subsidence of the oce ime 
trough in Mcso/ok and Cainozoic times, acuiinpnnied by the 
outwellmg of enormous flnuds of lava Seeing, then, that the 
Pacific and Indian Oceans ire pre eminently legions which, 
down to a iecent date, have been subject lo gieai crustal 
movements and In excessive vulcanic action, we in iv mfci 
that in the development ul their coast lines Lhe sea has played a 
very subordinate part lhe shores, indeed, are largely pro 
tected from marine erosion by pirlially emerged vuIl mic ridges 
and by cural islinds and reefs, ind to a considerable i \icm also 
by the sediment whuh in tropical regions especially isswtpL 
down to Lhe coast in great abundance by 1,11ns and rivers 
Moreuvei, as the geologicll structure nf these rt gions assures 
us, the land would appeal seldom Lo have remained sufficiently 
long at one level to permit of much destruction by waves and 
tidal cuircnts 

In fine, then, we arrive at the general conclusion that the 
coast lines of the globe are of VLry unequal age Those of the 
Atlantic were de ermincd as far back as Palaeozoic limes by 
great mountain uplifts along the ginrgin of Lhe continental 
plateau Since the close of that period many crustal oscilla¬ 
tions have taken place, but no grand mountain ranges have 
again been ridged up on the Atlantic seaboard Meanwhile 
the Paleozoic mountain chains, as we have seen, have suffered 
extensive denudation, have been planed down to the sea- 
level, and even submerged Subsequently convei ted into land, 
wholly or partially as the case may have been, they now present 
the appearance of plains and plateaus of erosion, often deeply 
indented by the sea. No true mountains of elevation are met 
with anywhere in the coosl-lands of the Atlantic, while vol¬ 
canic action has well-nigh ceased In short, the Atlantic 
margins have reached a stage of comparative stability The 
trough 11 self, however, is traversed uy at least two well 
marked banks of upheavab-the great meridional Dolphin 
Ridge, and the approximately transmendional Fa_me-Icelandie 
belt—both of them bearing volcanic islands 

But while the coast lands of the Atlantic proper aLtamed 
relative stability at an early period, those of the Mediterranean 
and Caribbean depressions have up to recent times been the 
scenes of great crustal disturbance Gigantic mountain chains 
were uplifted along their margins at so late a period as Lhe 
Tertiary, and their shores still witness volcanic activity 

It is upon the margins and within the troughs of the Pacific 
Ocean, however, thaL subterranean action is now most remark 
ably developed. The coast-lines of that great basin’ are every¬ 
where formed of grand uplifts and volcanic ranges, which, 
broadly speaking, are comparable in age to those of lhe 
Mediterranean and Caribbean depressions Along Lhe north¬ 
east margin of the Indian Ocean tne coast-line/resemble those 
of the Pacific, being of like recent age, and similarly marked by 
the presence of numerous volcanoes The northern and western 
•hones, however (as in Hindustan, Arabia, and East Africa), 
have been determined rather by regional elevation or by sub- 
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■ndence of the ucLan ilom than by axial uplifts —the chief crustal 
disturbances dating Inck to m earlier period than those of the 
East Indian Aichipelagn It is in kriping with ihis greater 
age of the western ind nortlu rn coast-Hnds of the Indian Ocean 
thaL volcanic action is now less strong!) manifested in their 
vicinity 

I have spoken nf the comparative stability of the earth's crust 
within Lhe Atlantic area as being evidenced by the greater age 
uf its coastal ranges and the declining importance of its volcanic 
phenomena This relative stability is further shown by Lhe fact 
that the Atlantic sea-hoard is not much disturbed by earth¬ 
quakes This, of course, is whaL might have been expected, for 
earthquakes are most characteristic uf vulcanic legions end of 
thusL areas in which mountain uplifts uf icient geological age 
ollui Hence the coast lands of the Patihc and the Last 
Indies, lhe hordeis of the Caribbean Sea, the volcanic ridges of 
the All rn Lie basin, the lands of the Mcditerrane in, the Black 
Sea, mil (lie Aialo L ispian depressions, the shoves of the Red 
Sea, amt vast tracts ol Southern Asia, are lhe duel earthquake 
regi ms nf the globe It may he noted, furLher, that shock's are 
nut uni) most Irequent but musL intense in Lhe neighbourhood 
of lhe sea They appear Lo originate somcLmes in the volcanic 
ridgts and cuistal ianges p so m Limes under the flour of the sea 
itself Now earthquakes, volcanoes, and uplifts are all expres¬ 
sions of rhe nnc"great fundamental fni L that the earth is v cool¬ 
ing ami contracting body, and ihey indicate the lines uf weakness 
along winch the enemiiuus pressures and strains induct d by the 
subsideiu c uf the crusl upon its nucleus find relief We cannot 
tdl why the coast lands of tile Atlantic, should have attained at 

raidv a period a st ige of relative stability—why no axial 
uplifts should have been devi loped along I heir maigins iincc 
Pal fco/oic turn s It may be that relief has been found in the 
wiinkhng up of the floor of the utcanic trough, and consequent 
ionnalion of Lhe Dolphin Ridge and other great submarine fold¬ 
ings of the uust And it is possible Lhat tin growth uf similar 
greaL udges and wrinkles upon the bed of rhe Pacific may in 
like manner relieve Lhe coast lands of that vast ocean, and 
prevent the formation ol younger uplifts along their borders 
I na\c already remarked that two kinds of elevntory move 
ilienls of the crust ^rc iccogmzed by geologists—namely, axial 
and regional uplifts Some, however, arc beginning to doubt, 
with Professor Suess, whether any vast regional uplifts are 
possible Vet the view that would attribute all such apparent 
elevations of the land to subsidence of the crust under the great 
oceanic troughs is not without ib difficulties hormer sea- 
margins of very recent geological age occur in all latitude*, and 
if w l aie to explain lhc'-c by sub oceanic depression, this will 
com|>el us to admit, as buess has rcmaiked, a general lowering 
of the sea-level of upwards of 1,000 feet Hut vl is difficult lo 
believe that the sea floor could have subsided to such an extent 
in iecent times Suess thinks it is much mure probable that, the 
high le ,r el beaches of tropical regions are not contemporaneous 
with those of higher latitudes, and that the phenomena ire best 
explained by his hypoth^si, of a secular movement of the ocean 
- the water l«ing, as he contends, alternately heaped up at the 
equator and the pole* The strand lines in high latitudes, how¬ 
ever, arc eeitainly connected with glaciaiion in some way nut 
yet understood And if it cannoL be confidently affirmed that 
they indicate regional movements of the land, the evidence, 
nevertheless, seems to pmnL in that direction 

In concluding this imperfect outline-sketch of a large subject, 
I ought perhaps to apologue for having trespassed so much upon 
the domains of geology But in doing so I have only followed 
the example of geologists themselves, whose divagations in 
territories adjoining their own arc naturally not infrequent 
From much that I have said, u will be gathered that with legard 
to the causes of many cosriaI changes we are sLilt groping in the 
dark It seems not unlikely, however, that os light in err as es 
we may be compelled to modify the view lhat all oscillations of 
the sea level are due to movements of the lithosphere alone 
That is a very heretical suggestion , but that a gieai deal can be 
said for it anyone will admit after a candid perusal of Sums’* 
monumental work, "Das Anilitz der Erde " 

SECTION G 

MECHANICAL SCIENCE. 

Opening Address by W Cawthorne Unwin, F R S , 
M.Inst C E , President of the Section 
By what process selection is made of a Sectional President of 
the British Association is to me unknown I mhy confess that 
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it was pleasant to receive the requeuL of the Council to preside 
at the meetings of Section G, even though much of the pleasure 
was due lo its unexpectedness I ventured to believe I might 
accept the honour gratefully, trusting Lo your kindness lo assist 
me in fulfilling its obligations Amongst engineers there are 
many with greaLer claims than I have to suen a position, and 
who could speak to you from a wider practical experience 
Here in Section G, I Lhink it may be claimed that the profession 
of engineering owei much to some who from circumstances or 
natural bias have concerned fhemseh es more with thene scien¬ 
tific studies and experimental researches which are useful to the 
engineer, than with the actual carrying on of engineering opera 
tion" Here, at so short a distance from the University where 
Rankine and James Thomson laboured, I maj \enture lo feel 
proud of being amongst those whose business iL has been rather 
lo investigate problems than Lo execute works 

1 he year just passed is noL one unmemorablc in the annals of 
engineering By an effort remarkable for Us rapidity, and as an 
exampleof organization of laboui, ihe bioad gauge system has 
been extinguished It has disappeared like some prehistoric 
mammoth, a large limbed organism, perfect for Us purpose and 
created in a generous mood, but conquered m the struggle for 
existence by smaller but more active rivals If we recognize 
Lhat ihe great controversy of fifty years ago has at lust been de¬ 
cided against Brunei, at leoit we ought to remember Lhat ihe 
broad gauge system was one only of many original experiments 
due to his genius and courage, experiments in every field of en¬ 
gineering, in bridge building, in locomotive design, in ship con¬ 
struction, the successes and failures o f which have alike enlarged 
the knowledge of Lngineer-. and helped the progress of 
engineering 

The past year has seen the completion of the mngnificenL 
scheme of water supply for Liverpool, fiom the Vyrnwy, ear¬ 
ned out from 1S79 Lo 1885 by Mr llawksley and Mr Deacon, 
and since Lhen completed under the direction rf Lhe laLter engin¬ 
eer This is one of the largest and most striking of lho3e works 
of municipal engineering rendered necessary by the growth of 
great city communities and made possible by their wealth and 
public spun I 1 or the supply of water to Liverpool, the largest 
artificial lake in Europe has been created in mid Wales, by the 
cunlructlon across a mountain valley of a dam of cyclopean 
masonry, uself one of the mosL remarkable masonry works in 
the world The Jake contains an avaih ble supply of over 12,000 
million gallons, us size having been deteimined not only to sup 
ply forty million gallons daily for the increasing demand of 
I iverpool, but also to meet the necessity imposed by Parliament 
that an unprecedentedly large compensation, amounting to ten 
million gallons daily and fifty million gallons additional on 
thirty-two days yearly, should be afiorded to the Severn The 
masonry dam, though a lutle less in height than some fof the 
Erench dams, is oT greater length It is nearly double the 
length of the great dam at \ emers 1 Athough masonry dams 
were an old expedient of engineers, it is in quite recent times, 
and chiefly in consequence of the scientific investigations of 
French engineers, that they have been revived in engineering 
practice Since the completion of the Vyrnwy dam, another 
very large dam, the Tnnsa dam, has been completed in Bom¬ 
bay This dam has a length of two miles and a height of 118 
feet, and it is 100 feel ►hick at the base The reservoir will sup¬ 
ply 100 million gallons per day In the United £ tales a still 
greater work of the same kind has been commenced on the Cro 
ion river, in connection with the water supply of New York. This 
dam will have a length of 2000 feet, and a height of 2B5 feet 
Its greatest thickness will be 215 feet It will be very much the 
boldest work of iib kind 

Returning to the Liverpool supply, the water taken from the 
lake at the most suitable level into a straining tower provided 
with very complete hydraulic machinery, passes through the 
Hirnant tunnel, and thence by an aqueduct, partly consisting of 
rock tunnels, partly of pipes 39b! to 4?la in diameter, sixty- 
eight miles in lengLh, being the longest aqueduct yet construc¬ 
ted The crowing of the Mereey by an aqueduct tunnel has 
proved the greatest engineering difficulty to be surmounted 
The tunnel nax been earned through layers of running land, 

ravel, and nit At fiut slow progress wu made, but later, 

y the adoption of the Greatheid system of shield, with air 

1 The length of ihe d«m from rock to rock U 1173 feet Height from 
Iowan part of foundation ro parapet of carriage way, 161 feet Height from 
bed of river lo overflow sill, B4 feet Thickness of nuaory u home, 1 so 
feci 
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locks and air-compressing machinery, us much as fifty seven feet 
oi tunnel were driven and lined in one week The whole work 
ib now complete, and Liverpool has available an extra supply of 
very pure water, amounting to forty million gallons daily 

A scheme of water supply for Manchester from Lake Thirle- 
mere in Westmoreland, on in equally large scheme, is approach¬ 
ing compleljon Birmingham in likely lo carry out another 
work of the same kind And London, at a greater distance 
from pure water sources and undei greater difficulties from the 
complexity of existing interests, has come to realize that, within 
fifty years, a population of 12^ millions will probably have to 
be provided foi To supply such a population, a volume of water 
is required ten limes as great as the whole available supply from 
I ake Vyrnwy 

Here in Edinburgh one remembers that the bnth place of the 
steam engine is near at hand A century and a quarter ago 
James Walt made an invention which has profoundly influenced 
all the conditions of social, national, commercial, and industrial 
life It is due lo the steam-engine more than lo any other single 
cause that the population in this country has tripled since the 
beginning of the century, and that we have become dependent 
on steam-powei foi fuel, for transport, for manufactures, irv 
many cases for water supply, for sanitation, and for artificial 
light Fmm some German statistics it appears that there are 
probably now in the world, employed in industry, steam-engines 
exerting 49 million horse power, besides locomotives exerting 
six million horse power Engines in steam ships aie not 
included The steam-engine has become a potent factor in 
civilization, because it places at our disposal mechanical energy 
at a sufficiently low cost, and the efforts of engineers have been 
steadily directed lo diminishing the cost at which steam-power 
is produced Members of one great branch of our profession 
are much concerned in the production of mechanical energy at a 
sufficiently cheap Tate They require it in very large quantity 
for transformation into ligm and foi re-Lransformation into 
mechanical energy under conditions more convenient than the 
direct use of steam-power. Pei haps it will not be inappropriate 
if in bection G I first discuss briefly some of the causes which 
have made the steam-engine inefficient and the extent to which 
we are getting lo a scientific knowledge of the methods of evad¬ 
ing them I propose then to consider some of the methods of 
economizing the cost anti increasing the convenience of 
mechanical power by generating it at central stations and dis 
tributing U, and lastly, how far means of transporting energy 
are likely Lo make available cheaper souices of energy than 
steam-power 

Let us go back for a moment to James Watt The most dis¬ 
tinct fealure about the invention of the steam engine is lhat it 
arose out of studies of such questions as Lhe relation of pressure 
and temperature of steam, the heal absorbed in producing it, 
and Us volume at different pressures 

Armed with this knowledge, Watt was able to determine 
that the quantity of steam used in a model atmospheric engine 
was enormously greater than that due Lo the volume described 
by the piston There was wa^le or loss lo discover the loss- 
was to get on the path of finding a remedy lhe separate 
condenser, by diminishing cylinder condensation, annulled a 
gTeat part of the loss bo great was Watt's insight into the 
action of the engine that he was able to leave it so perfect that, 
except in one respect, little remained for succeeding engine 
builders, except to perfect the machines for its manufacture, to 
improve Us details, and to adapt it to new purposes Now it 
very early became clear that there were two directions of advance 
which ought to secure greater economy Simple mechanical 
indications showed that increased expansion ought to ensure 
increased economy Thermodynamic considerations indicated 
that higher pressures, involving a greater temperature range of 
working, ought to secure greater economy But in attempting 
to advance in either of these directions, engineers were more or 
less disappointed Some of Walt's engines worked with 5 lbs 
of coal per indicated hone-power per hour Many engines 
with greater pressures and fonger expansions have done bat 
little better The history of steam engine improvement for a 
quarter of a century has been an attempt to secure the advan¬ 
tages of high pressures and high ratios of expansion The 
difficulty to be overcome has proved to be due to the same 
cause as the inefficiency of Watt’s model engine, The separate 
condenser diminished, but it did not annul, the action of ihe 
cylinder wall The first experiments which reaJly startled 
thoughtful Bteam engineers were those made by Mr Isherwood* 
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between i860 and 1865 Mr Isherwood showed that in engine'-, 
such u those then in use in the United States Navy, with the 
large cylinders and low speeds then prevalent, any expansion of 
the steam beyond three tunes led, not to an increased economy, 
but to an increased consumption of steam Very little later 
than this M Hirn undertook, in 1871-5, his classical researches, 
on the action of the steam in an engine of about 150 indicated 
horse power Experiments of greater accuracy or complete¬ 
ness, or of greater insight into the conditions which were im¬ 
portant, have never since been made, and Hirn with his assis 
lants, MM Hallaner and Dwelshauvers Dery, has determined, 
once for all, the whole method of a perfect steam-engine trial 
M Him was the first to clearly Tealue that the inductor gives 
the means of determining the steam present in tbe cylinder 
during every period of the cycle of the engine Consequently, 
superhealing in ordinary cases lieing out of the question, we 
have the means of determining the heal present and the heal 
already converted into work The Heat delivered into [he 
engine is known from boiler measurements, combined with 
calorimetric tests of the quality of the steam, tests which Hirn 
was the first to undertake The balance or heat unaccounted 
for is, then, a waste or loss due to causes which have to be 
investigated Hirn originated a complete method of analysis 
of an engine test, showing at every *ingc of Lhe operation the 
heat accounted for and a balance of heat unaccounted for, and 
the latter proved to be a very considerable quantity 

Meanwhile theoretical writers, especially Rankine and Clau¬ 
sius, had been perfecting a thermodynamic theory of the steam 
engine, based primarily on Lhe remarkable and irrefragable 
principle of Carnot The result of Hirn's analysis was to show 
that these theories, applied to the actual Bteam-cngine, were 
liable to lead to errors of 50 or 60 per cent , the single false 
ajisumption made being that the interaction between the walls 
of the cylinder and the steam was an action small enough to be 
neghgeable 

In Ihis country Mr Mair Rumley, following Hirn's method, 
made a senes of experiments on actual engines with great care 
and accuracy and completeness All these experiments demon¬ 
strated the fact of a large initial condensation of steam on the 
walls of the cylinder, alike in jacketed and unjacketed engines 
This condensed steam is rc evaporated partially during expan 
sion, but mainly during exhaust, and serves as a mere carrier of 
heat from boiler to condenser, in conditions not permitting its 
utilization in producing work 

It became clear from llirn's experiments, if not from the 
earlier experiments of Isherwood, that for each engine there is 
a particular ratio of expansion for which the steam expenditure 
per horse-power is least Professor Dcry has since deduced 
from them that the practical condition of securing the greatest 
efficiency is that the steam at release should be nearly dry In 
producing that dryness the jacket h^a an important influence 
In spite of much controversy amongst practical engineers about 
the use of the jacket, it does not appear that any trustworthy 
experiment has yet been adduced in which there wag an actual 
loss of efficiency due to the jacket In the older type of com 
paratlvely slow engines it ia a rule that the greater the jacket 
condensation the greater the economy of steam, even when the 
jacket condensation approaches 20 per cent of all the steam 
used It appears, however, that as the speed oF the engine 
increases, the influence of the jacket diminishes, so that for any 
engine there is a limit of speed at which the value of the jacket 
becomes insignificant 

Among steam engine experiments directed specially to deter¬ 
mine the action of the cylinder walls, those of the late Mr 
Wiliam should be specially mentioned Mr Willins' death 
is to be deplored as a serious loss to the engineering profession 
Hu steam-engine experiments, some of them not yet published, 
are modelB of what careful experiments should be. They are 
^radnaled experiments designed to indicate the effect of changes 
in each of the practically variable conditions of working They 
showed a much greater variation of steam consumption (from 46 
to 18 lbs per indicated hone power hour) in different con 
diliotu of working than, I think, most practical engineers sus¬ 
pected, and this has been made more significant In later expen 
ments, on engines working with less than full load. The first 
senes showed that in fall load trials the compound was superior 
to the aimple engine in practically all the conditions triea, hut 
that the triple was superior to the compound only when certain 
limits of prestare end speed were passed. 

As early as 1876 Prof. Cotterlll had shown that the action of 
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a cylinder wall was easenually equivalent to that of a very thin 
metallic plate, following the temperalure of the steam, The 
exceedingly rapid dissipation of heat from the surface during 
exhaust especially being due lo the evaporation nf a film of 
water initially condensed on it s surface In permanent the 

heat received in admission must be equal to that lost after cut 
off In certain conditions it appeared that a tendency would 
arise to accumulate water on the cylinder surfaces, with the 
effect of increasing in certain cases the energy of heat dissipa¬ 
tion Recently Prof Cottenll has been able lo carry much 
further the analysis of the complex action of condensation and 
re evaporation in the cylinder, and Lo discriminate in some 
degree between the action of the metal and the more ambiguous 
action of the water film By discarding the less important 
aclions, Prof Cottenll has found it possible to state a semi 
empirical formula for cylinder condensation in certain restricted 
cases which very closely agrees with experiments on a wide 
\anety of engines It is to be hoped that, with the data now 
accumulating, a considerable practical advance may be made in 
the clearing up of this complex subject There are, no doubt, 
some people who are in the habit of depreciating ouantitalive 
investigations of this kind They are as wise as if they recom 
mended It manufacturer to carry on his business without attend¬ 
ing to his account books Further, the attempt Lo obtain any 
clear guidance from experiments on steam engines has proved a 
hopeless failure without help from the most careful scientific 
amlysis There is not a fundamental practical question aboui 
the thermal action of the steam engine, neiiher lhe action of 
jackets or oF expansion or of multiple cylinders, qb lo which 
contradictory results have not been arrived at, by persons 
attemplmg Lo deduce results from the mass of engine le^lswilh 
oul any dear scientific knowledge of the conditions which have 
affected particular results In complex questions fundamental 
principles are essential in disentangling the results Inter¬ 
pret by what is already known of thermodynamic actions, 
there are very few trustworthy engine tesla which do not fall into 
a perfectly intelligible order There is only one known 
method, not now much used, by which the cylinder condensation 
can be directly combated Thirty years ago superheating the 
steam was adopted with very considerable increase of economy 
It is likely that it was thought by the inventor of superheating 
that an advantage would be gained by increasing the tempera 
lure range If so, his Lheory was probably a mistaken one bor 
the cooling actifin of the cylinder is so great that the steam ns 
reduced lo saturation temperature before it has time to do work 
but the economy due to superheating was unquestionable, and 
was very remarkable considering bow small a quantity of heat 
is involved in superheating The heat appears to diminish the 
cylinder wall action so much as almost to render a jacket an 
neces-ary The plan of superheating was abandoned from 
purely practical objections, the superheaters then constructed 
being dangerous Recently superheating has been tried again 
at Mulhouse by M Meunier, and hn experiments are interesting 
because they are at higher pressurei than m the older trials and 
with a compound engine It appear* that e\en when the super 
heater was heated by a separate fire there was an economy of 
steam of 25 to 30 per cent and an economy of fuel of 20 to 25 
per cent , and four boilers wilh superheating were as efficient as^ 
five without it 

It may be pointed out as a point of some practical importance 
that if a trustworthy method of superheating could be found, the 
advantage of the triple over the compound engine would be 
much diminished For marine purposes the triple engine is 
perfectly adapted But for other purpose* it 1* more costly than 
the compound engine, and it is leas easily arranged to work 
efficiently with a varying load 

There doe* not seem much prospect of exceeding the efficiency 
attained already in the best engines, though but few engines are 
really os efficient a* they might he, and mere are Kill plenty of 
engines so designed that they nre exceedingly uneconomical 
The very be^t engines use only from [2 to 13 lbs of Meam per 
indicated horse-power hour, having an absolute efficiency 
reckoned on the Indicated power of'rfi per cent , or reckoned on 
the effective power, 13 percent The efficiency, including the 
loss in lhe boiler, ih only about 9 per cent But there are in¬ 
ternal furnace engines of the gas-engine or oil engine type ia 
which the thermal efficiency is double this 

In hli Interesting addrens to this Section in 1878, Mr Easton 
expressed the opinion that the question of watrr-power was one 
detervlog more consideration than it had lately received, and ho 
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pointed to the variation of volume of flow of streams a>. Lhe 
principal objection to Lhcir larger utilization Since that time 
the progress made in system 1 ' of transporting and distributing 
power has given quite a new importance to the question of the 
utilization of water-power Theie seems to lie a probability 
that m m iny localities water power will, before long, be used 
on a quite unprecedented scale, and undei conditions involving 
so great convenience and economy that it may involvf a quite 
sensible movement of manufqctuiers towards disliicts where 
water power is available 

If we go back to a period not \ery distant in the history of 
the world, to the middle of the last cenluiy we re ich the time 
when lixlde manufacture brgan to pass from the condition of 
purely domestic industries to that of 11 factor) system I he fly 
shuttle was introduced in 1750, the spinning ]enn> was invented 
in 17G7, ind Cromptons machine only began in lie gcneially 
used in 1787 It was soon found that tin new machines weix 
most suitably driven by a rolary motion and iller some attempts 
to drive them by horses, water power was genually reported to 
In an inlcrcstmg pamphlet on the Rise of the drill on I rade, by 
John Kennedy, of \rdwick Hall, wntten in 1815, it is pointed 
out that (he mccssily of hulling lhe nulls where waler power 
was available, had the disadvantages rf taking them away from 
the places w/here skilled worknun wire found, fc ind fiomlhe 
markets for the manufactured goods Nevertheless, Mr 
Kennedy states that for some lime afkr Arkwright’s lirsL null 
was built at ( rmnford, ill the ]u mupal nulls weie elected near 
nvei falls, no oilier power than writer power having 1 cen round 
practically useful "About 1790," Mr Kennedy, "Mr 

Watts steam engine began In hi umUislood, and waterfalls 
became nf less value Instead of carr) ing the workpeople to 
ihe power, it was found picfcrnblc to placL the power imongst 
the people 

The whole tendency of the corditions created by the use of 
steam powor lias been to concentrate the industrial population 
in large communities, and to ustrict manufacturing operations 
to large factories Economy in lilt production of power, 
economy in superintendence, thr convenunLc* of the subdivision 
of labour, and the costliness of 1 tic machines employed, all 
favouied the giowth of large factoues I he whole social con¬ 
ditions of manufacturing centres have been profoundly influenced 
by these Lwo conditions—that coal for raising Meam tan bL easily 
brought to any place where it is wanted, and that steam power 
is more cheaply produced on a large scale linn on a small scale 
It looks rather, just now, as if facilities fur distributing power 
will to some extent reverse this tendency 

I^et me first point out that wntei power, where it is available, 
is so much cheaper and more convenient than steam power that 
it has never liecn quite vanquished hy steam-power 

1 find, from a report by Mr Weissenbach, that in 1876 
70,000 horse-power derived from waterfalls were used in manu¬ 
facturing in Switzerland According to a census in 1880, it 
appears that the total sLeam and watei-power employed m 
manufacturing operations in the United States was 3,400,000 
horse power Of this, 2,185,000 hime power, or 64 per cent , 
was derived from slcarn, and 1,225,000 horse power, or 36 per 
cent , from water In the manufacture of Lotion and woollen 
goods, of paper and of flour, 760,000 horse power were obtained 
from water, and 515,000 horse power from steam If statistics 
could be obtained from other countries, I believe it would be 
found that a very large amount of water-i>ower is actually made 
available lhe firm of Escher Wyss nnd Company, of Zurich, 
have constructed more than 1B00 turbines of an aggregate power 
of 111,460 horse power 

With a very limited exception all the water power at present 
used is employed in the neighbourhood of the fall where it n 
generated If means were available for transporting Lhe power 
from the site of the fall to localities more convenient for manu 
features, there can be no doubt that a much larger amount of 
water power would be used, and the relative importance of 
water and steam power in some countries would probably be 
reverted. It is because recent developments seem to nuke inch 
a transport of power possible without excessive cost and without 
excessive loss, that a most remarkable interest has been excited 
in the question of the utilization of water power Take the 
case of Switzerland for instance At the present lime SwiUer^ 
land u said io pay to other countries £800,000 annually for 
coal But the total available water-power of Switzerland Is 
estimated at no less than 582,000 horse-power, of which prob- 
F ably only 80,000 are at present utilized I found a year ago 
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that nearly every large industrial concern in Switzerland was 
prej anrg to make use of water power, transported a greateT or 
less distance besides the gieat schemes actually earned out 
at Schaflhmuen, Hellegorde, Geneva, nnd Zurich, where water 
power is aliendy utilized on a very large calc, there is a pro 
ject to develop lo,cro horse power on Lhe Dranse near 
MarJigny 

lie me it is easy lo see that problems of distribution of power 
— that is, me Li-ins form at ion of energy into forms easily trans 
portable and easily ulilizable- -have now a great interest for 
engineers 

JUsidis Ihe power required for manufacturing operations, 
thciL is a steadily incieasing demand for easily available 
mechanical eneigy in large towns hot tramways, for lifin, for 
handling goods, for small industries, for electric lighting, and 
somelimts for sanitation, power is required Hitherto steam- 
engines, nr moiL lately gas engines, have been used, placed 
near the \> ork to be done But this spnrubc generation of 
power is urn. conn mi cal and costly, especially when (he work is 
intermittent , the cost of superintendence is laige, and the risk 
of accident considerable Heme attention is being directed to 
systems m which Lhe mechanical tmigy of fuel ur falling water 
is first generated in large central stations, transformed into 
some foiiu in which it is conveniently liansportablc and capable 
of being rendered available by simpler motors than steam- 
engines 

Just as in great towns it lias become necessary to supersede 
private means of watei supply by a muniLipal supply , just as 
it has proved convenient to dislnbute coal gns for lighting 
and heating, and to provide a common system of sewerage, so 
it will probably l»*_ found convenient to have in all large towns 
some means of obtaining mecbnnical power in any desired 
quantity at a price proportionate to the quantity used, and in a 
form in which it can be rendered available, either directly or hy 
simple motors requiting but little skilled superintendence 

lelvdynamu Itan*mu\wn —I'irsi, then, let me say a few 
words as to the modes of distributing power which it is possible 
to adopt In 1850, at Engelbach in Alsace, M htrdinand 
Hirn used a flat sttcl bell to transmit power directly a distance 
of eighty metres Subsequently a wire rope was used on grooved 
pulleys 'J his w orked so well that a second transmission lo a 
distance 0/ 240 metres wsu» erected The details of the system 
were worked out with great care with a view lo securing the least 
cost of construction the least waste of energy, and the greatest 
durability of the ropes So successful did this system of 
Iclodynanuc transmission prove that wiLhin ten years M Marlin 
Stein, of Mulhouse, had erected 400 transmissions, conveying 
4200 horse power, and covering a distance of 72,000 metres 

Just at this time a very able and far seeing manufacturer at 
Schiffhaustn, llerr Moser, bad formed a project for reviving 
the fading industries of the town by utilizing part of I lie water¬ 
power of the Rhine llirn’s system of wire-rope transmission 
rendered thn project practicable 1 he works were commenced 
in 1B63 Three turbines of 750 horse power were erected on a 
tall which vanes from 12 to 16 feet, created by n weir across the 
river brum the turbines the power is transmitted by two 
cables, in one span of 392 feet, across the river Similar cables 
distribute ihe power to factories along Lhe nver bank In 1870 
the transmi^ion extended lo a distance of 3400 feet Power is 
sold at rales varying from £5 lo £6 per horse power per annum 
In 1887 there were twenty three consumers of power paying a 
rental of £’3500 per annum for power The project has been 
financially successful, and 11 still working At Zurich, Freiberg, 
and Bellegarde there are similar installations, and a large scheme 
of the same kind has recently been earned out at Gokok in 
India Wire rope transmissions are of great mechanical simplicity, 
and the loss of power in transmission is exceedingly unall, 
The) are extremely suitable for certain cases where a moderate 
amount of power has to be transmitted a moderate distance, to 
one or to a few factories On the other hand, they become 
cumbrous if the amount of power transmuted exceeds 600 or 
1000 horse power The wear of Lhe ropes, which only lost a 
year, has proved greater than was expected, and is a source of 
considerable expense 

The practical introduction of a system of distributing power 
by pressure water is doe to Lord Armstrong, Such a system in¬ 
volves a central pumping station, a senes of distributing mains, 
and suit able working motors From its firsi introduction the 
peculiar advanisges of this system for dnvmg intermittently 
working machines, such as lifts, dock machinery, railway cranes, 
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and hauling gear, became obvious Hut, with intermittent 
working machines, there rose the need of an appliance for 
storing energy during period*! of minimum demand anil restoring 
it in periods of maximum demand The invention of thi accu 
muJatur by Lord Armstrong made the sysLem of hydiaulic 
transmission a success, and at the fume time, hved us elm ictir 
as a system specially adapted for Lhose cases where inii_nniULiit 
work is required to be done Lord Armstrong's system ot 
hydraulic distribution by water at a pressure of 700 or Soj lbs 
per square inch, wiLh tlie use of accumulator'! for equalizing the 
variations of supply and demand, has now been widely adopted 
The most extensive scheme of that kind hitherto exec utui is the 
important scheme carried out by the Hydraulic Power Company 
Over fifty miles of pressure mains have nuw been laid in the 
streets of London The Falcon Wharf pumping station con 
tains four sets of compound pumping engines, each of 200 horse 
power Two additional pumping stations have now been 
erected, and. 1500 lifts are winked from the pressure maul- 
The minimum chaige for water is 2 \ per 1000 gallons This 
rate of charge is economical for such machines as lifts, but U 
would be extrnvaganL for machines working continuously It 
would be equivalent to ,i charge of neirly j/50 per horse power 
per year of 3000 working hours, apart from interest and main 
lenance of machines 

I shall indicate later on that in some cases where local con 
ditions arc favourable, where iherc is cheap water power, uid 
the possibility of constructing high level sloinge lesei voir>, then 
hydraulic transmission can be adopted with success lor disiribu 
ting power for ordinary manufacturing purposes Hut ncilhei 
telodynamic transmission noi hydraulic transmission have proved 
suiLable as methods for the general distribution of motive power 
from central stations DisLiibuticm by steam and disti ibuLion 
by heated water have both been tried in the United States, hut 
not with very remarkable success Only two othei method', uc 
available—distribution bv compressed air and distribution by 
elecLricity 

For many year-. tiiwft/rwit air has been used to distribute 
power in tunnelling md mining operations to considerable 
distances It is only recently that it has been Used is ji general 
method of distributing power to many consumers In many 
installations the machinery lias been 10ugh and unsuentihc, and 
the waste of energy very considerable It is through e\puiuiLe 
gamed and improvements carried out in the remark tide system 
now at work in Fans, and known as the Fopp system, that the 
great advantage^ of completed air distribution have been pro\ cd 
The Fans system has very gradually developed About 1870 a 
small compressing station was erected to actuate public and 
private clocks by intermittent pulses of air conveyed along pipes 
chiefly laid in the sewers In 1889 about Sooo clocks were 
thus driven Meanwhile the compressed air had also been 
applied to drive motors for small industries I he demand for 
power thus supplied grew so rapidly that a second compressing 
station was built in the Kue dc Saint Fargeau In 1889 steam 
air compressor-, of 2000 horse power were at woik, and 
additional compressor-, were under e instruction I he pressure 
at that time was five atmospheres, and the largest air mains were 
12 inches in diameter Ingenious nnd simple ruiaiy machines 
were used os air motors for small powers, and for larger powers 
any ordinary steam engine was convened into an air motor 
Prof Kennedy made tests in 18S9, which were communicated 
to this Association He found that a motor four miles from the 
compressing station indicated IO horse power for 20 indicated 
horse power expended aL the compressing station, an efficiency 
0150 per cent only There were then 225 motors w orked from 
the air mains 

Since 1889 more extended investigations have been made by 
Profeasor Kiedlcr, of Berlin, and the chief part of ihe waste of 
work has been traced to inefficiency of the air compressors 
Compound, air compressors of much higher efficiency have now 
been constructed The plant at the Saint Fargeau slalion has 
been increased to 4000 horse-power A new station has been 
erected on the Quai de la Gare, intended ultimately to contain 
compressors of 24,000 horse power Compressors of io,oo<> 
horse-power are already under construction 

Compressed air transmission, whether or ryt it is the most 
economical system, is undoubtedly applicable for the distribu¬ 
tion of power on a very large scale and to very considerable dis¬ 
tances There is nothing in any of the appliances which is 
novel or imperfectly understood The air is used in the con¬ 
sumer's premises in machinery of well understood types, and 
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old steam engines can be converted into air motors without 
difficulty and without alteration of existing transmissive 
machinery in the factoues Not Fast important, the air can 
be measured with accuracy tnuugh for practical purposes by 
simple meters, and charged for in proportion to the power con¬ 
sumed Air Lompre-.Mii■, and air motors are not as efficient as 
dynamos and electric motors, but in one respect distribution by 
air and electricity are similar Fur distances which are mt 
more than a few miles the loss of^energ) in transmission is small 
enough to he insignificant 

1 here lb yet one other mode of power distribution which 
promises to become the most important o[ all, and which, in 
the case of transmission to very grtal dislinccs, if such tnns 
mission become*, uccessiry, has undoubtedly gieat advantages 
ovir e\cry other method 

About tlct trual ih\t) ibution of pow ei I shill not venture to 
say much, partly because T am not an electrical expert, partly 
because it has heen lately pretty fully discussed In the United 
States there has been an enormous development of electric 
Lratnwiys, which are essentially cases uf electric power dmtri 
buiion In Lius rouiitry we have the South London and some 
other railways worked electrically There are others also on 
the Continent Hut eleclncal power distribution to private 
consumers fo^ industrial purposes has not yet made as much 
progiess as might have been expected Perhaps electrical en 
gincers line been su busy with problems ofeleclric lighting that 
they have had no lime to settle Lhe c irrcsponding problems of 
power distnbulion 

No doubt continuous current distiibution piesents at the 
moment the fewesL difficulties, or, at any rate, involves the fewest 
comparatively untried expedients '■severnl continuous current 
plants fur distributing pnwei are in operation, of w hich perhaps 
the inosL inti resling is that at Oyoimz, which was described in 
Section O- last year by Piuf G Forbes l here 300 horse¬ 
power obtained by turbines is transmitted 8 kilometres at 1800 
volts It la then let down by motor tiansformers to a voltage 
suitable for lighting and driving motors \ number of small 
workshops are drivi n, the power being supplied at a fixed rent 

AL the Calumrl and Ucda mines on 1 akc Supenoi, at the 
Dalmatia mines in California, and some other place-), energy 
derived from turbines is transmuted distances of a mile or two 
by continuous tlicinc currents and used in driving mining ma 
chinery, and some Lises of ihe use of electrical distribution in 
mines 111 this country were mentioned by 111/ pielece-oor in his 
address last year 

\t Bradford a Irw dcctnc molui-. arc being wurked from the 
electric lighting mains The largest of the^e is uf twenty horse¬ 
power The price at which the electricity ig supplied is not 
gi cn, but I believe the cost is high when reckoned for con¬ 
tinuous working It would seem that u musr be so when the 
electric current is generated by steam power 

At Schadhausen an electric transmission has now been con¬ 
structed alongside of the wire rope transmission The power is 
derived from two turbines, and is u instituted across the Rhine, 
a distance of 750 yards, at 624 volts Thr current drives a 
spinning null, in which the largest motor is 380 horse power 
The power is sold, I believe, at per horse power of the 
motors per annum 

Many engineers have now apparently cotnc to the conclusion 
that alternating currents will be better for power transmission 
to considerable distances than continuous currents One inter¬ 
esting alternate current transmission, partly Tor power, partly for 
lighting purposes, has been for some time in operation at 
Genoa 

On the line of the aqueduct bringing water from the Gorzente 
rivulet three electric stations are being established The reser¬ 
voir* are 2050 feet above Genoa, and as this is a much greater 
fall than is required for waLer-supply purposes, part can be used 
to genrrate about 1600 horse-power 

In ihe first of the power stations erected there are turbines of 
450 home power driving two dynamoa A second larger station 
was completed in November In this there are eight alternate 
current dynamos of 70 horse power each Six alternators are 
worked in senes, transmitting a current of 6oao volts The 
current 11 transmitted sixteen miles by bare copper wires, 
8 5 mm diameter, placed overhead The current is used both 
for lighting and power purposes 

Another method of using alternating currents was adopted in 
the remarkable experiment at Frankfort last year In that 
case energy obtained by turbines at Lauffe* wAs transmitted to 
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Frankfort, a distance of 108 milei, and used for lighting and 
driving a motor The current was obtained at low tension, 
transformed up to a tension of 18,000 to 27,000 volts for trans¬ 
mission, and then transformed down again for distribution The 
loss in the conducting wires ranged from 5 horse power when 
Lhe turbines worked at 100 horse power, to 25 horse-power 
when the turbines worked at 200 horse power The efficiency 
of dynamo, two transformers, and line ranged from 68 to 75 per 
cent , a remarkably satisfactory result 

I here can be little doubt that if efficient and durable trans¬ 
formers can be constructed, they do give a considerable advan¬ 
tage to an alternate-current system To an ordinary engineer 
it appears also that the system of producing current at a low 
tension in the dynamo, and using it at low tension in the motors, 
permits the construction of dynamos and motors more mechani¬ 
cally unexceptionable than those worked at high voltage 

I have spoken of the growth of a demand for power 
distributed in a convenient form in towns The power 
distribution in London, Manchester, Birmingham, and 
Liverpool by pressure water, and that by compressed air in 
Paris, shows how rapidly, when power is available, a demand 
for it arises A striking instance may lie found m the small 
town of Geneva 

Tn 1871, soon after the completion of the carhcr system of 
low-pressure water supply, Col Turrettini applied to the muni¬ 
cipal council to place a pressure engine on the town mains for 
driving lhe factory of Lhe Society for Manufacturing Physical 
Instruments The plan proved so convenient that nine years 
afiLr, m 1880, Lhcre were in Geneva III water-motors supplied 
frum the low-pressure mains, using 34,000,000 cubic feet of water 
innually, and paying to the municipality nearly ^2000 a year 
The cost of the powei was not low It was charged at a rate 
equivalent La from £36 to ^48 per horse power per year of 3000 
working hours But even the high price did not prevent the 
use of power so conveniently obtainable 

Since then a high pressure water service has been established, 
the water being pumped by turbines in the Rhone From this 
high pressure service power is supplied more cheaply On the 
high-pressure system the cost of the power is about o 7 d per 
horse power hour, or £8 per horse-power for 3000 working hours 

In 1889 the annual income from water sold for oower pur¬ 
poses on the low-pressure system was j£2oS 5 and on the high- 
pressure system ,£4500 On the high-pressure system the 
receipts in 1&89 were increasing aL the rate of ,£8So per year 

In 1889 the motive power distributed, on the high pressure 
system alone, amounted to 1,500,000 horse power hours, there 
being seventy-nine motors of an aggregate working power of 
1279 horses 

In Zurich there 11 nuitc a similar system and power, amount¬ 
ing to 9,000,000 horse-power hours in lhe year, distributed hy¬ 
draulically to various consumers, who pay a rental of ^1200per 
annum It will be noted that all this power in Geneva and 
Zurich is obtained from water which has been pumped, and it is 
the low cost of the water power which does the pumping which 
makes this possible 

Bui, further, in both Geneva and Zurich the whole of the 
dynamos supplying electric light arc also driven by turbines 
using pumped water lhe convenience of this arises In this way 
The fall obtainable in the river in both cases is a small one, and 
varies Large turbines are required, and these cannot work at 
a constant speed Further, it is expensive to use these large 
low pressure turbines to drive directly dynamos which only work 
with a considerable load for a short portion of the day The 
low pressure turbines in the river are therefore used to pump 
water to a high level reservoir, and they work with a constant 
load all Lhe twenty-four hours 

From the high level reservoir water is taken as power is re¬ 
quired to drive the dynamos, and the turbines driving the 
dynamos arc small high-pressure turbines, working always 
on a constant fall at a regular speed, and easily adjusted by a 
governor to a varying load The system seems a roundabout 
one, but it is perfectly rational, effective, and economical 

Few person* can have seen Niagara Falls without reflecting 
on the enormous energy which la there continuously expended, 
and for any useful purpose wasted The exceptional constancy 
of the volume of flow, the invariability of Lhe levels, the depth 
of the plunge over the escarpment, the solid character of the 
rocks, all mark Niagara u an ideally perfect water power sta¬ 
tion , while, on the other band, the remarkable facilities of 
transport, both by steam navigation on the lakes and by four 
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systems of railway, afford commercial advantages of the highest 
importance From a catchment basin of 240,000 square miles, 
an area greater than that of France, a volume of water amount 
ing to 265,000 cubic feet per second descends from Lake Ene to 
Lake Ontario, a vertical distance of 326 feet, in 374 mdes 

Supposing the whole stream could be utilized, it would sup 
ply 7,000,000 horse power This is more than double the total 
steam and water power at present employed in manufacturing 
industry in the United States 

Immediately btlow the Falls the river bends at right angles, 
and flows through a narrow gorge The town of Niagara 
Falls on the American side occupies the Kble-land in this 
angle 

The earliest traders who settled near the Falls erected stream 
mills in the Upper River in 1725 for preparing limber Later, 
the Porter family erected fartoncs on the islands in the rapids 
above the falls It was not, however, till about thirty years ago 
that any systematic attempt was made to utilize part of the 
water power of the Falls Then a canal was constructed from 
Port Day, about three-quarters of a mile above the Falls, to a 
fore-bay or head-race along the cliff overlooking the lower river 
In 1874 the Cataract Mill was established, taking power from 
this canal, and other mills were gradually erected till about 
6000 horse power were utilized These mills have been exceed- 
ingly prosperous, but since the growth of a feeling against the 
disfigurement of the Falls it has become impossible to extend 
works of Lhe same kind 

lhe idea of a method of utilizing the halls, capable of greater 
development, md freefiom the objections to the hydraulic canal 
with mills discharging Lad water on the face of the cliff, is due 
to the late Mr Thomas Evershed, Division Fngincer of Lhe 
New York Slate Canals He proposed to construct head-race 
canals on unoccupied land some two miles above the Falls 
From these the water was to fall through vertical turbine pits 
into tail race tunnels, converging into a great main tunnel, dis¬ 
charging into the lower river Apart from an inapprtciable 
diminution in the volume of flow over the Falls, this plan avoids 
any disfigurement of lhe scenery near lhe Falls, and permits a 
head of nearly 200 feet to be made available It is, however, 
essential to such a plan that work should be undertaken on a 
very large scale In 1886 the Niagara halls Company was in 
corporatcd, and obtained options over a considerable area of 
land, extending from Port Day for two miles along the Niagara 
River In 1889 the Cataract Construction Company was formed 
to mature and carry out the constructional works required 

The present plana contemplate the utilization of 100,000 
effective horse-power The principal work of conitruction is a 
great tunnel 7260 feel long, which is to form a tail race to the 
turbines, starting from lands belonging to the Company, and 
discharging into the lower river The tunnel is 19 feet by 21 
feet, or 386 square feet in area, inside a brickwork lining 16 
inches thick 

The base of the Funnel is 205 feet below the sill of the head 
gate, and permits a fall of 140 10 be rendered available at the 
turbines The brickwork of the tunnel is lined for 200 feet from 
the raouLh with cast iron plates 

The tunnel has been excavated with remarkable rapidity with 
the aid of drills worked by compressed air 

The main head-race, about 200 feet wide, will run for about 
5000 feet parallel with the river, having entrances from the river 
at both ends Near the lower reach the Soo Paper Company is 
already arranging to utilize 6000 horse power, discharging the 
water from the turbines through a lateral tunnel into the main 
tunnel Near this lower reach will also be placed two principal 
power stations, from which power will be distributed, either 
electrically or otherwise m wavs not yet fully determined The 
first turbines to be erected in these power stations will be twin 
turbines of the outward flow type of 5000 effective bone power 
These turbines have a vertical ahalt for driving dynamos or 
other mschinery placed above ground 

According to Mr Everahed’s original plans, it was Intended 
to distribute water by surface canals to different power usen, 
each of whom would sink his own turbine pits, connected below 
by lateral tunnels to the main discharge tunnel Some of the 
power at N lag am will undoubtedly be used in this way, and in 
the case of industries requiring a large amount ot power it will 
be economical to purchase a site and water rights. 

Such a plan Is, however, not adapted to smaller factories. 
Obviously for them It would be more economical to develop the 
power in one or more central stations by turbines of Urge size 
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under common management Further, once given the means* of 
distributing power instead of water, an important extension of 
the project becomes possible 

Besides supplying power to industries which may locate them 
selves nt Niagara, the power may be transmitted to the existing 
factories in Buffalo and Tonawanda 

Arrangements are already proceeding to transmit 3000 horse 
power to Buffalo, a distance of iS miles to work an electric 
lighting station 

In 1B90, Mr Adams, the President ol the Niagara Construc¬ 
tion Company visited Europe to examine systems of power 
distribution It was in consequence of this visit that the im 
portant modification of the plans of the ( ompany involved in 
the substitution, to a large extent, of a system of power distribu¬ 
tion, for a system of water distribution came to be adopted 
The American engineers were anxious to obtain the best Euro¬ 
pean advice as to the methods best suited to the local conditions 
A commission was formed, consisting of Lord Kelvin, Dr Cole¬ 
man Sellers, Prof Mascart, and Colonel Turrettini, and an 
invitation was given to engineers and engineering firms in 
b urope and America to send in competitive projects for the 
utilization of Lhe power at Niagara and its distribution to different 
consumers at Niagara and in Buffalo by electrical or other means 
Many of the plans sent in were worked out with great care and 
completeness As to the hydraulic part of the projects there 
was some approach to general consent as to the arrangement s to 
he adopted, but as to the methods of distributing the power 
there was an extraordinary diversity 

Generally the Commission reported in favour of electrical 
distribution, with perhaps a partial use of compressed air as an 
auxiliary method 

Generally also they reported in favour of methods of distribu¬ 
tion by continuous currents in preference to alternating currents 
Since the date at which the Commission reported, the Frankfort 
Lauffen experiment has been made, and in tbe opinion of some 
electrical engineers a distinct advance has been achieved in the 
use of alternating currents aL high potential 

The Company has not yet decided to adopt any plan for the 
central stations except in a tentative way One or more tur¬ 
bines of 5,000 horse power are to be erected, and probably at 
first this power will distributed to Buffalo by an alternating 
current system 

The cost of a steam horse-power at Buffalo is reckoned at 
35 dollars per annum I believe the Company will be able to 
deliver power at from 10dollars for large amounts, and a greater 
price for small amounts, this price being reckoned for twenty- 
four hour days 

The new industry of electric lighting has made necessary Lhe 
provision of large amounts of motive power ElecLnc traction 
similarly depends on the supply of motive power New cliemi 
cal and metallurgical processes are bring introduced which 
entirely depend for their commercial success on the supply of 
motive power at a low price 

Niagara h likely to become not only a seat of large manu¬ 
facturing operations of familiar types, but also the home of im 
portant new industries 


NOTES 

We regret to have to announce the death of Sir Daniel 
Wilson, the President of Toronto University 

Although the sixth International Geographical Congress will 
not assemble in London until June, 1&95, arrangements are 
already being made in connection with it The orgamiing 
committee Is not quite completed, and the Royal Geographical 
Society is still adding to it Among those already nominated 
are the President of Lhe Society (Sir Mountituart Grant Duff), 
the honorary Secretaries of the Society (Messrs D^iglai Freth- 
field and Hfenry Seebohm), Sir George Bowen, Sir Charles 
Wilson, General J T Walker, Major Darwin, M P , Mr J 
Scott Keltic, Sir Frederick Abel, Sir Hen^ Barkley, and 
General J F D Donnelly This committee is busily engaged 
in making its arrangements, 

Theie has been a recrudescence in tbe eruption of Etna 
during the past week We trust that there u a local successor 
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to the lamented Fiof Sihesin to give ua some day a complete 
history of the phenomena 

The weather during the past week has been very unsettled, 
although during the fiist part the disturbances were mostly 
confined to the north lhe anticyclone which had for some 
time Iain to the westward uf our islands moved southwards, 
and shallow depressions appeared off Scotland The prevailing 
winds were consequently westerly ur south westerly, and tem- 
[ perature was rather above the average, except in the north anil 
1 west, where the daily maxima were frequently below 6a 1 , being 
1 some degrees lower than the a\eragc On Sunday a rather 
deep depression from the Atlantic became central over our 
islands, accompanied by very heavy rainfall in Ireland and 
Wales, and rainy weather subsequently spread over the whole 
of the kingdom , while a considerable fall of temperature and 
I strong northerly winds followed the passage of the depression 
! to the eastwards The report i^ued by the Meteorological 
Conned for the week ending the 6th instant shows that the 
rainfall <#nly exceeded the mean in the north of Scotland , in 
all other districts there was a deficit The deficiency was 
greatest in the south west of England, where it amounted to 
eight inches since the beginning of the year 

PROF Loeffler, of the University, Greifswald, has published 
two articles in the Cmtralblatt Ju> ftalteriologic, on his disco¬ 
very of, and experiments with, the Bacillus typhi murium, and 
] on the result of its application, at the request of the Greek 
Government, to arrest a plague of field mice in Thessaly In 
view of their scientific interest, these articles have been trans¬ 
lated under the direction of Mr Harting, and will appear in the 
next number of The Zoologist 

Von Hkllmuth Panckow contributes an article on the 
dwarf races in Africa and South India to the recent number of 
the Zatschnft der Gt\ilhchajt fu> Eidkandt 

A most important report of Lhe sugar cane borerx, which do 
so much harm 11 the West Indies, from the pen of Mr W F II 
Blandford (Lecturer on Entomology, Cooper's Hill), appears in 
the Kew Bulletin for July and August 

The Monthly Weatho Review, of the Dominion of Canada r 
for April 1892 contains notices of aurora seen on almost every 
day of the month The most widely-observed display occurred 
on the 23rd, 24th, and 25th 

The Abhandlungen of the Royal Prussian Meteorological In¬ 
stitute (Bd I , No 5) contains a very elaborate investigation, 
154 quarto pages, of the aspiration apparatus invented by Dr R 
| Asamann, of Berlin, an instrument intended to determine the 
I true temperature and humidity of tbe au under any conditions 
The first apparatus of this kind was invented by Mr John Welsh 
in 1853, and was used by him and also by Mr Glaisher in their 
balloon ascents, after which Lime it appears to have been over¬ 
looked, or set aside, until it was again reinvented by Dr Asi- 
mann, in a modified form, In 1S89 We cannot enter into the 
construction of the apparatus here, farther than stating that by 
the rotation of discs, the continual renewal of the air in connec¬ 
tion with very sensitive thermometers is ensured, by which 
means sudden changes of temperature which cannot be followed 
by an ordinary thermometer are indicated, The apparatus is 
used at the Prussian Institute and at the German colonies in 
Africa as a standard instrument for the determination of the true 
temperature and humidity of the air For ordinary stations how¬ 
ever, or for observations at tea, we presume that it is not likely 
to come into general use 

The report or the director of the Hong Kong Observatory for 
lhe year 1891 contains a table or the monthly and yearly rainfall 
value for about forty years The mean'yearly value i& 
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90 17 inches, most of which falls between May and Sep¬ 
tember Dr Doberck states tliat there is apparently a little 
more rain when there are many ^pols on the sun, hut thr thfTer 
ence is too slight to be of any practical importance The east 
wind 13 most prevalent at all seasons, the colnny being within 
Lhe region of the trade wind , about 59 per cent of all winds 
blow Aom this quarter, but from June till SepLem her there is also 1 
southerly maximum, caused by the monsoon In winter the 
temperature is highest with south, and lowest with north wind, 
and in summer it is highest with south west, anil lowest with 
east winds During the year, 213 ships' log-Ujuks have been 
examined for data relating to typhoons, and registers have been 
regularly Wept at about forty -itmions 

T.HE additions to the Zoological Society's Gardens during the 
paM W(_ek include two M icaquc Monkeys ( Mat acus cynornolgm, 
6 J) from India, presented rrspiclivi ly by Lieutenant H S 
Wilson and Mrs Dunmngtun Jefferson, \ King tailed Goati 
{Nasua f/i/ii)from South Vinerica, presented by Mr C Carring¬ 
ton , an Angolan Vulture (GypGuoa \ 1 in^o!enU\ t juv ), a- 

Blizzard (Ru/eo --) frum West Africa, presented by [)r 

Ferrier , a Spiny tailed M LSligure (f lomasti \ acanthi nurut) 
from Algem, presented by Lady Sebright, a Blnck headed 
Cftique (Cana me/authcpkala) from Demcrara, two Spiny- 
tailed Mastigures (Uromtntix atanthmurul) from Algena, de¬ 
posited , three Short headed Phalangers (Rchdens bicvutpi) from 
Australia, a llairy Vrmadillo (Ihtsypm ~i!lo\u q 6 ) from La 
Plata, a White throated Capuchin (Ce/tu r hypoleum j, ? ) from 
Central America, four Scarlet limes ( Emioumu* ruber) from 
Para, purchased, a Testaceous Snake (Ptyai It r/rt, ra) froms 
California, received in exchange 


OUR ASTRONOMICAL COLUMN 

Natal Otisehvaiorv — I he superintendent of the N ata 
ObservuLury, in his report for the year 1890-91, lenders hi 
obligations to no less than seven ladies, without whose zralou 
assistance, he says, the grtater part of the numerous astronnmicn 
computations, &c , would not have been earned out Although 
lacking such aid as is LonMslent with the proper working of an 
Observatory, a great amount of very useful work has been 
accomplished For instance, the entire masa of meridian obser¬ 
vations of the moon made at Greenwich during the period 1851 
1H61 have been reduced and compared with the theoretical hasis 
of Hansen's I unar Tables, thus completing the whole numlier 
of lunar observations up to the year 1890 file work with the 
transit, magnetic transit, and equatorial have been continued as 
usual hor lhe determination of the latitude of the Obiervatory 
1022 observations of thirty five pairs of stars have been obtained 
Owing lo llic close proximity of the equatorial and transit in 
struments, we are infurmed that it is impossible to use them 
both at the same tiuae , this should be at once remedied, for 
Lhe Observatory does not seem to be supplied with many surplus 
instruments 

The meteorological observations have been made regularly 
throughoi'i the year We hope, now that provision has been 
made for supplying a rain gauge and set of thermometers for 
each of the coast magistracies, that ihe Observatory will still 
continue to urge the necessity of maintaining and extending the 
system of weather reports, in the interests of the Colony, for, as 
is now well knowD, the value of aush observations is only main 
Lamed when the stations are numerous and well distributed 

Geodetic Survey of Souih Africa, —Since the issue of 
the last (Jan 1891) repoit by H M Astronomer, Dr Gill, on the 
Geodetic Survey carried on in South Africa, the work ha3 been 
progressing very successfully and swiftly, an average of five 
principal stations being occupied and completed every monlh by 
a single obi»erver On May 31, 1891, lhe field work as far as 
Modder River was completed, the Pile for the base line being 
reached the following day Some difficulty wu here encoun¬ 
tered with regard Lo the selection of the position for the base, 
but it wu eventually fixed near Kimberley, the permanent camp 
being fixed about eight miles from this place The total length 
of the measured base was 6000 feet, and it was divided Into 
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sections of 500 feet, since this seemed " a Convenient length for 
a forward and backw ard measurement in one day ” 1 he figures 

given in this reporl, although uncorrected for aca-Ievel, &c., 
speak well for the accuracy of the undertaking, as will I e seen 
from the following table Each length of 500 feet was measured 
both forward and backward, and it is the differences of these 
measurements that are here shown — 
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I he probable eimr of Lhe whole base was ± o 02S int-he 1 ' The 
lengths ol the two si ctions came out as 

M, — 2909 4445 feet 
v fw - 2999 7545 1 * 

The dillerences between the measured and the computed lengths 
of Section II ihrmigh the Inangulation were by the eastern 
Irnngks M - L, -| o 0035 fetl , by the western triangles 
M - Lj - o 0083 feet 

Pimngthe ti langulation work several observations for latitude 
were made at 1 afelberg, Hanover, De Put, and Kimberley 
Lamp, the results showing, aa Dr Gill points out, “that Lhe 
abnormal deviation ol the plumb line found along the coast in 
the neighbourhood of Port l 1 li/abeth hail disappeared " The 
report imicludes with the determinations of the observers’ per¬ 
sonal equations and two diagiams of Lhe triaogulalion 


7 ML INTERNATIONAL CONGRESS OF 
EXPERIMENTAL PSYCHOLOGY 

AXJHEN lhe first Congress on this subjecL met in Pans in i8Bn 
under the presidency of Prof Ribut, and with Prof 
Charles Richet for its secretary, it proved a vigorous and most 
successful attempt to gather together from all parts of the world 
the students of a difficult branch of learning in which same 
methods of modern physics are being used in psychology, and 
these methods, or at least their results, arc invading the 
province of what our ancestors would have preferred to 
call metaphysics In Lhe opinion of many of the rnofeL 
thoughtful siudents of the subject it has been considered an 
important point to keep up the connection between the physio¬ 
logical and the psychological sides of the questions under dis¬ 
cussion, and tne present Congiess under the careful and 
admirable presidency of Prof. Henry Sidgwick, has proved 
very successful on this point, and ban led to much pleasant 
acquaintanceship between Lhoae whose general work lies in 
different branches of learning, At Pans the Tull number at the 
Congress was about 150, and very little notice was uiken of it 
in b ngland , but at this recent Congress in London there have 
been nearly twice as many members, and it has received 70 
or 80 visitors from all parts of Europe and from the United 
States and Canada The vice presidents have been Prof A 
Bain, Prof Baldwin, Prof Dernheim, Prof Ebbinghaus, Prof 
Ferrier, Prof Prcyer, Prof Delboeuf, Prof Liegeois, Prof 
Preyer, Prof Richet, and Prof Schafer Among the other 
well-known names of the visitor there were those of Helmholz, 
Binet, Ribot, Henschcn (Upsala), Munslerhurg (Freiburg), 
and among the English names Herbert Spencer, Francis Gallon, 
Prof Oliver Lodge, Prof Victor Horsley, Dr Lauder Urunton, 
and Dr Hughlings Jackson The honorary secretaries were 
Prof James Sully and Mr F W H Myers The rooms of Uni¬ 
versity College were kindly lent lo lhe Congress by Mr Erlchsen 
for its use during the four days of the meeting (Aug 1-4) Prof 
Sidgwick’s address attracted a Urge audience He expressed him¬ 
self as feeling it his first duty to apologize for the choice of England 
at the place of meeting, inasmuch as England could not be said 
to be tne country which had done most for experimental psych¬ 
ology which, in the common meaning of the terms, had been 
most advanced inGerman andFrench 1 a boraLories, and was making 
recent and rapid*progress in America, However, In a. slightly 
different sense of the word the English school of psychologists 
from Locke and Hume down to Bain and Herbert Spencer nad 
been for the most part experimentalists or at least empiricists 
They had before them at this Congress a very wide range of 
subjects, too extensive he thought on the whole to be covered 
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by the term " Psychologic Physiologique,” which had been 
used at Pans as the name of their first Congress, anti he thought 
" Experimental Psychology" more appropriate In laboialory 
work the leadership was taken by Germany , m hypnotism 
France was our master and Germany our colleague fie was 
glad to see some of the leaders of the Nancy School with them 
(hat day, as he thought they were taking the broader lines 111 
the Itabjecl, and that Europe was certainly not inclined on ihc 
whole to narrow the subject He would not attempt to dismss 
the larger questions nL lhat tunc, but would cunfine himself to 
the harmless task of explaining the arrangements lhat were pro¬ 
posed In the morning meetings the Congress would be divided 
into two seLlions, of which Section A would be devoted to 
neurology and psycho-physics, and Section H to hypnotism and 
cognate questions , in the afternoon Lhere would be general 
meetings 

The address was very warmly received, and Prof A Bain, in 
reading the first paper took the opportunity of expressing his 
graLitude (o I’rnf Sidgwick and the secretaries fur the energy 
they had shown in bringing together such a large group of men 
who were glad to make each other's acquaintance He went on 
to read an interesting paper on the adsantages in psycholog} of 
introspection on tin. one side and experiment on the other, and 
the ways 111 which one could help the other Prof Charles 
Richet went on to discuss some of the possible prospects ol 
psychology, and to express a hope that some of the iuosL dilli 
cult subjects such as thought, transference and clairvoyance, 
might be helped by the minute Htudy of the process of develop- 1 
ment of the human mind Prof Gruber (of Roumania) Lhen 
gave a very vivid sketch of the remarkable association of colour 
with sound, which he had spent many years in observ¬ 
ing To a very small number among his best educated patients 
the suund of the vowel “e" was accompanied by a sensation of 
yellow colour, of “1” by blue, of “ o ” by black, and so on 
through Lhe long list of the Roumanian vowels and diphthongs, 
and also to some extent with number'- The same colour was 
not always induced by the same sound in diflerenl patients but 
the observations had been carefully Lesled Prof Pierre JancL 
related in detail a long case of complete loss of memory for pre¬ 
bent events anil complete incapacity for any decision (f aboulu) 
which had been suddenly brought about by the foolish jest (on 
August z8 f 1891) of telling her whaL was not true, viz that her 
husband was dead The most curious points were that Lhc loss 
of memory extended backwards as far as July 14, 1891, 1 t of 
what had happened during the six weeks before lhc accident, 
though the natural memory w is complete up to luly 14, and the 
patient’s sub-conscious memory of all that had happened after lhat 
could be easily demonstrated by her automatic writing and by 
unconscious speech in a nurinal or hypnotic sleep Prof Eb 
bmghaus, in criticizing the paper, remarked that the woman s 
state seemed best explained as a condition of such complete 
distraction by things without that she had no power to attend to 
things within Mr Myers cited a case described by Lhe elder 
Dciipme in 1830, in which there was a description of double 
memory and double personality such that the woman in the 
second mate could eat and drink like a drayman, but soon 
reverted with no memory to her first state, and asked pitifully 
for Ifer usual four teaspoonfuls of arrowroot 

Next day Section A and Section B went to work separately 
In bectlpfi A Prof Henschen (Upsala) read a paper which 
attracted Bfculderable attention and consisted in a very careful 
examination of the exact tract of Lhe visual path in man through 
the brain fromdhe eye to the visual centre in the cortex of the 
calcarine tiKsure. It was admitted that it was not m accoidance 
with the results of physiological experiments on animals , but 
the arguments for its proof in man were considered quite 
sufficient Prof Horsley followed with a paper on the degree 
of Localization of movements and correlative sensations, which 
roused some discussion, and then Prof Schafer brought forward 
careful experiments to show that Lhere was no valid reason to 
attribute any intellectual powers to the prefrontal lobes of the 
brain , and Dr Waller ended the work of the mormifg by illus¬ 
trating the difficulties of accurately defining the functional attri¬ 
butes of the cerehral cortex 

In Section B Prof Liegeoia read a paper wljich M LiLbeault, 
of Nancy, had written along with nim describing a case of 
suicidal monomania, which they had succeeded in curing by 
hypnotic suggestion The President expressed himself much 
interested In the paper, and regretted that they could not see 
Licbeault among them, for he was a man who, after twenty-five 
yean of contempt, had succeeded in making the world realize 
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some new methods Dr h rederic van Eetlen (Amsterdam) read 
a careful report of his five years' experience of the medical cases 
of hypnotism along with Van RLnterghem in Amsterdam He 
laid stress on the care which should he taken Lo avoid the dis¬ 
trust and prejudice caused by the abnormal facts of hypnotism 
in public exhibitions With the upper classes he thought 
hypnotism more difficult than with lhc lower, for they objecrcd, 
rightly, to a tone oF command Psycho therapy with them must 
guide and support, but not command, and that it would do so 
even to thr exieilL uf curing some organic disease he regarded 
as well proved Virchow's cellular pathology had neglected the 
psychical forces of the living cell Now that these were 
acknowledged some principles of the old vitalism must revive 
Prof Ilernheun read another more technical paper on hysterical 
amaurosis, explaining it an a purely psychical stale brought about 
by suggestion, with which Dr Fkrilloii could not agree, b it Prof 
Bernhcim replied that there was nothing abnormal in hypnotism , 
there was no diflereiiLe between normal and hypnotic sleep, 
though the iwo stales were produced by dilterent means 
Further, there was nut necessarily any sleep in hypnosis It 
was a pity for thal reason that the word had been chosen, for 
hypnotism meant simply suggestibility Prof Delboeuf 
took a • similm view , tu hypnotize a man was only 
to persuade him Lhat he could do something that 
he thought he could not do Supj>osing the man 
Lhought he had a pain, to hypnotize him was lo make him sure 
hL had not Dr Bcnllon preferred to define hypnotism as the 
psychical state in which the cerebral control had been taken 
away artificially, and Lhe patient became nn automaton for any 
use Such automatism was not in any way necessarily injurious 
Lo the subject, and wts certainly useful in some diseases 

In the general afternoon meeting there were elaborate 
theories of colour perception well explained lo the Congress 
both by Pro I Ebhinghaus and by Mrs C L Franklin , 
and Prof Lloyd Morgan attempted the difficult task of 
defining the limits of animal intelligence, chiefly as shown 
by lhe dog, whom he was surry not to be able to credit with as 
much power of introspection as many of his friends After sume 
slight discussion on llus. Dr Jiramwell (of Goole) brought for¬ 
ward fuur subjects from Yorkshire, on whum he showed some ol 
the common phenomena of hypnotism and related some of his 
experiences in recent medical practice, which he had been able 
lo show to doctors in Leeds and elsewhere, eg that he had been 
able in a few cirtes to produce by hypnotism, at a time when the 
patient seemed fully awake and normal, a state of local antes- 
ihesia to allow a demist to extract seven double teeth without 
any pain to the patient 

On Wednesday morning, in Section A, Prof Heynaus (of 
Copenhagen) read a paper on the relation of Weber's law to the 
phenomena of the inhibition of presentations , Dr Mendelssohn 
(St Petersburg) on the parallel law of Fechner , Dr Verricat 
(Louvain) on the physiological bails of rhythmic speech, and 
M Binet (Pans) on the psychology of insects, showing that in 
the Colcoptcra the dorsal nervous centres were motor and the 
ventral sensory In Seaun B Prof Delboeuf pointed out the 
remarkable power of the somnambulist in judging of the length 
of passing time without any watch or instrument He had found 
some simple Helgian countrywomen when hypnotized able lo 
carry out suggestions at any lime he liked to name from 300 to 
3000 minutes, and he thought the subject deserved further in 
quiry Prof Hitzig (Berlin) brought forward a minute and 
careful physiological study of some attacks of sleep which had 
some resemblance to hypnotic conditions—Mr F W H Myers 
showed from the reports drawn up by Mr. KenLemana, Mrs 
Verrall, and two other experimenters of some experience that in 
some cases, though probably only in a few, it was possible Lo 
mJuce hallucinations by such an experiment as crystal vision, 
1 c the purely empirical process of looking sLcadily into a 
crystal or other clear depth or at a polished surface These 
externalized images or quasi-percepts illustrated some little 
known points in conscious and sub-conscious memory Prof 
Pierre Janet corroborated Mr Myen’s results by Home 
of bis own, in which, for instance, dreams which had 
been manifest to the onlooker but unknown to the 
sleeper were brought within the sleeper’s knowledge by 
gazing on a bright surface or by the essentially similar 
process of automatic writing In the afternoon the President 
presented a very long report of careful detail of a census of hal¬ 
lucinations which had oeen agreed upon at the Congress in 
Pans in 1889, i\nd which had been carried opt hi England by 
himself, in America by Professor William James, and in France 
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by M Manllier The question suited in England had been, 
" Have you ever, while in good health, and believing yourself 
to be awake, seen the figure of a person or heard a voice which 
was not m your view referable lo any external cause ?" In 
England 17 000 answers had been obtained, and about I in 10 
persons (taken at random) who had answered had had some 
such hallucination in their lives The great majority of these 
hallucinations consisted of realistic appearances of living men, a 
small minority of dead person^ and a still smaller group of gro¬ 
tesque objects, A remarkable class was that of hallucinations 
of several persona at one time—collects c hallucinations , and a 
still more remarkable class was of those coincidental with some 
distant event unknown to the percipient, such as the death of Lhe 
person whose figure appeared lhe PresidenL came to the con¬ 
clusion that after careful allowance for all sources of error, the 
probability against these coincidences being chance was enor¬ 
mous, and if lhe hypothesis that they were not casual was to be 
accepted, the assumption of the inaccuracy of the infor 
manls and inquirers mufct be strained to an extreme pitch 
M Manllier explained that it had been very difficult to get 
any large number of answers in France beenuse of the difihke 
shown by the French to answer any psychological questions 
about themselves « 

On Thursday morning, in Section A, Dr Dunajdson gave an 
interesting account of the minute investigation of the brain of 
Laura Bridgeman, the well known blind deaf mule, who died 
in 1889 in Boston There was depression of the inoLor speech 
centre, with slendei sensory nerves and somewhat thin cortex 
over Lhe areas of the defective senses In Section B Dr Berillon 
raised a lively debate by describing the good elTecls he had 
brought about by hypnotism in lhe education of about 250 
children, who were suffering from many diildish discomforts, 
such as night-terrors, insomnia, somnambulism, 01 faults, such as 
kleptomania, idleness, cowardice, &c After this Mrs H 
Sulgwick gave a summary of gome expeuments in ihoughl- 
IranHferenLe she had made, with the help of Miss A Johnson 
and Mr G A Smith as hypnoliser By thought transference 
she meant lhe communication from one person whom ihey called 
the agent to another, whom they called the percipient, otherwise 
than through the recognized channels of sense The successful 
percipients were seven in numlier, and had generally been 
hypnotised Ihey had succeeded in transferring numbers, 
mental pictures, t t mental pictures in the agent's mind, and 
induced hallucinations given by verbal suggestion^ one hypnotic 
subject, and transferred by him to another In the total number 
of experiments the number of failures waa much larger than of 
successes, but as the antecedent probability could in most cases 
be accurately determined, the proportion of successes was 
amply sufficient to idiow that the result was not due to chance 
The many precautions necessary to such experiments were 
described in detail One percipienl succeeded in the experi¬ 
ments with numbers when divided from the agent by a closed 
door at a distance of about 17 feet Attention wu called to 
the great variability of results with the same percipients and 
agents for which they had not been able to discover any reason 
An account was added of some experiments In producing local 
anaesthesia under conditions apparently excluding all suggestion 
other than mental The President wished to remark tnat he 
thoughL it important in such experiments that all the failures 
should be recorded as well ai the successes In the afternoon, 
after papers by Dr Lightnar Witmer, Dr Wallaschok, and 
Prof von Tschisch, the President put several questions to the 
vole as to matters of future organization, and it <vas decided to 
hold the next international Congress in Munich in 1896, with 
Prof Stumpf as President anil Baron von Schrenck as secretary 
A suggestion was also made that there should he an extraordin¬ 
ary meeting in America next year, and a small American 
committee was appointed to consider this After a hearty vote 
of thanks to the President and Secretaries, and a brief reply, 
the Congress was dissolved 


SOCIETIES AND ACADEMIES . 

Paris. 

A cads my of Sciences, August 1.—M, dc Lacaze-Duthiers 
flLtbe chair —On boson pentasulphlde, by M Moluan If the 
4 ridodJde of boron, instead of being treated with sulphur in the 
dry way at a low red boat, as in the preparation or boron tn- 
sulphide, be mixed wifh sulphur and dissolved m carbon bisul¬ 
phide at the ordinary temperature, boron pentuulphide is ob 
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lamed It fuses at 390°, and does not pass through the pasty 
state In contact with water it forma bone add, sulphuretted 
hydrogen, and a precipitate of sulphur Mercury and silver 
reduce it to the trisulphide, forming metallic sulphides Heated 
to fusion in a vacuum it decomposes into sulphur and the tri- 
sulphlde Its density m 1 83 It U very difficult to obtain free 
from iodine, but in all the preparations the ratio between the 
boron and the sulphur has indicated the formula B a Ss. -On the 
stripped plants of autumn, and their utilization as green manure, 
by M P P Deh^rain It has been found that by 
planting Lhe ground with vetch or mustard, and digging 
it in during the autumn, the amount of nitrogen 
retained in the soil was nearly doubled —Remarks on alimenta¬ 
tion in the Ophidia, by M Leon VaiJInnt —A report on tin 
great anaconda of Central Amenta kept in the reptile menagerie 
Since 1885 the ^nake has eaten on the average five times per 
annum, its nourishment consisting of goats, three nbbits, and 
one goose The interval between two meals wis in one instance 
204 days —On symmetric Leiraheclral curves, by M Alphonse 
Dumoulin —On Stokes’ law, its verification, and interpretation, 
by M G Salet —A specLrum, given by a spectroscope with 
quartz prisms, is received on the fluorescent substance contained 
in a Soret eye piece It is then projected transversally on to the 
slit of a second spectroscope Through this ihe diagonal spec¬ 
trum of Stokes' classical experiment is seen with perfect defini 
lion, no ray exceeding the theoretical limit The law thus 
verified can also be deduced from thermodynamic con¬ 
siderations Accoidmg to Stokes’ law, " the rays emitted 
by a fluorescent substance always have a Bmaller refrangibility 
than the exciting rays." If it were possible lo transform yellow 
into violet light by fluorescence, many chemical reactions 
would become possible which only occur at the higher tem¬ 
perature at which violet appears in the spectrum This would 
be equivalent to the passage of neat from a colder 
to a hotter body, in contradiction to the second law of thermo¬ 
dynamics —Constitution of pyrogallol, by M de Forcrand — 
On Cascarine, by M Lepnnce —Physiological examination of 
four cyclists afier a run of 397 km , by MM Chibret et Huguet 
This distance, which was covered by ihe youngest of the party, 
an Englishman of 18, in seventeen hours, was that between 
Pans and Clermont Ferrand It was found that the tempera¬ 
ture was at the finish rather below than above the normal , that 
the coefficient of utilization of urinary nitrogen varied invcnel) 
as Lhe degree of fatigue, and that therefore a decided waste of 
nitrogen is a concomitant of excessive fatigue The nutriment 
taken during the course consisted of much Alcohol, champagne, 
bcef-tca, and Kola solution in the case of the Englishman He 
and the next in ipeed both took Kola. The winner was 
extremely fatigued at the finish , the next man, a hrenchman of 
28, not at all 1 115 pulse was beating at 60, that of the former 
at 84 The coefficients of utilization of nitrogen were 76 3a 
and 58 27 per cent respectively —On the properties of the 
vapours of fo^rnol or fgrime aldehyde, by MM F Berlioz and 
A Inllat —Subcutaneous grafting of the pancreas its im¬ 
portance in Lhe study of pancreatic diabetes, by M L 
He don —On the habit a of Chnus atgmtaius Cuv and Val , by 
M Frederic Gimel —On a Permian Alga, with its structure pre¬ 
served, found in the boghead of Aulun Ihla BibracUns\s % by 
MM C Eg Bertrand and B Renault—The chalk of Chartres, 
by M A de Grossouvre 
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A DEBATABLE LAND—PLANTS OR 
ANIMALS ? 

A Monograph of the My vogash es By George Massee 
(London Methuen and Co , 1892 ) 

T HIS work is much in advance of any book in the 
English language treating of the perplexing group 
of (Manisms that forma its subject The author has been 
in peculiarly favourable circumstances for the prepara¬ 
tion of such a monograph, having enjoyed full access to 
“the splendid collection of Myxogastres in the Royal 
Herbarium, Kew, rich in types, and with numerous annota¬ 
tions by Roatafinski," as well as had f< the loan or gift of 
valuable, and in some instances unique, specimens n from 
other workers in the same field in different countries 
He has fully acquainted himself with the literature of the 
subject, and has made many personal observations on 
the structure, and, in some cases, on the life-history, of 
various types He is thus able to bring to bear on the 
discussion of the problems that claim consideration 
a wide and varied knowledge , with the result that 
the book is indispensable to every student of the 
Myxogastres The introductory portion will be found 
worth perusal by others besides specialists, as it dis¬ 
cusses the arguments for and against the vegetable 
nature of the group While accepting the view that the 
origin of the Myxogastres is to be found among the 
Flugellata, he comes to the conclusion that the sum of 
the characters presented by them in the reproductive 
phase manifests a tendency “ in the direction of the 
vegetable kingdom, and more especially in the direction 
of the Fungi” But he is unable to establish strict 
homologies with the Utter , since the Myxogastres are 
“a terminal group, and permit no comparisons with 
higher forms of the same Lype " In the discussion of 
this vexed question, Mr Massee shows none of the 
virulence to which it has given rise in former times , and 
he endeavours to do justice in his statement to the views 
of De Bary, and of other supporters of the view that the 
organisms in question should be regarded as animals 
After all, to an evolutionist at least, the distinction would 
appear more of verbal than of real importance 
Accepting the view that there are certain forms, of a 
very primitive structure, from which the animal and 
vegetable kingdoms have been developed in ever-increaa- 
ing specialization, there is cause to expect the existence 
of more or less intermediate types, in which the characters 
at one period of their life-history are more those of 
animals, and at another period more plant -1 ike It 
matters little under which kingdom we agree to place 
them. Here, as elsewhere, Nature refuses to be bound 
down by rigid classification, and we must accept facts as 
they axe, not as any eipriori system might wish to make 
them. That the Myxogastres are not Fungi *may be 
admitted , though they show a considerable similarity in 
various points in the course of development—a similarity 
dearly stated by Mr. Maasee in his discussion of the 
whole question. 

The term Myxogastres 15 erapUgredj we infer, on the 
ground of priority. It possesses, howo^fer, the incidental 
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advantage of not implying any positive view on the nature 
of the group, in the same way as do the term9 Myro- 
myteles and Mycetozoa* The limits of the group are taken 
in this monograph in the sense employed by Rostafinski 
It thus does not include the A trustees and Ceratium , ad¬ 
mitted as Mycetozoa bv De Bary , nor does it make any 
reference to the numerous forms of the Monadinea, which 
Zopf discusses in his “ SdileimpiJze ” in S henck’s 11 Hand- 
buch der Botanik ” Thus limited, the group is more 
homogeneous , though the definition is, perhaps, some¬ 
what arbitrary, and omits forms that are undoubtedly 
related to the more specialized types, and an English 
work on which would be welcome 

The author enters on somewhat slippery ground in the 
endeavour to explain the line of development of the 
Myxogastres, and also to illustrate his ideas of the 
relationship between the several orders He holds that 
four orders can be distinguished by the presence or 
absence of lime in the sporangial wall, and by the pre¬ 
sence and natflre of the capillitium 

M In each order we find the special characteristic idea 
evolving through a sequence of genera, the terminal one 
not connected with any higher order, hence the special 
feature terminates abruptly within the order where it 
originated, and it is invariably in some comparatively 
undifierentiated genus near the initial point of each 
order, that we meet with the suggestion of a new line of 
evolution, which, at its maximum of development, con¬ 
stitutes the characteristic feature of the order immediately 
in advance of the one from which it emanated in an 
incipient condition ” 

Turning now to the s) stematic portion of the work, we 
find that it gives abundant proofs of care and of familiarity 
with the several forms, based on personal examination of 
each The method of description is clear, the more 
important characters being printed in italics Mr Massee 
recognizes fully the difficulties of determining the limits 
of species and of the larger groups “ while the life- 
history of the majority of forms 13 still unknown," saying 
plainly that 

“ all aLtcmpts at classification, as also the conception 
as to what constitutes a species, must be considered as 
tentative When wc are better acquainted with the main 
lines of development and lines of variation, also the con¬ 
ditions determining these variations, it is certain that the 
main factor in the discrimination of species will no i be a 
one-twelfth oil-immersion objective” 

Basing his acquaintance with the Myxogastres on per¬ 
sonal examination of large numbers of examples, fresh 
and dried, many of the latter being authentic types, 
Mr Massee doe9 not hesitate to unite species and genera 
hitherto kept as distinct, but shown to be connected by 
fuller material. Thus several familiar names become 
sunk as synonyms; * g Licea } Schra<L, and Lindbladta^ Fr., 
are ranked under Tubuiina } Pera (emended) Under the 
generally accepted rules of nomenclature, thjs leads to 
Massee standing as the authority for many species, trans¬ 
ferred by him, in reality, to another genus. But, besides 
such cases of apparent novelties, there are also a good 
many descriptions of ntw species in the usual sense of 
the term. The synonyms are carefully given under each 
group and species A wise reticence has been observed 
in the endeavour to recognize the species m$ant by moat 
of the older wnters who mention the Myxogastres 'The 

R 
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synonymy previous to Kostafinslci’s monograph is bor- 
rowed as a whole from that work, “ without any attempt 
at corroboration " Mr Massee says — 

“I feel certain that nearly one-third of Rostifinski's 
work would not have been sacrificed to synonyms unless 
they mean something more thin I hive been able to dis¬ 
cover, hence I have not felt justified in ignoring them 
altogether 11 

The geographical distribution has been worked out 
from the extensive collections already referred to as at the 
author's command 

The twelve plates, bearing 313 coloured figures by 
Mr Massee himself, call for special mention as a valuable 
assistance to students of the Myxogastres They deserve 
high praise for their accuracy and execution The 
printing and get-up of the bmk are very satisfactory A 
re\ lew would scarce be complete did it not find fault with 
some point or other , and wc may do that part. of our 
duty very briefly by taking exception tci B the rather 111- 
con\enient size (large octavo), and to the tendency in the 
introductory pages to let the sentences run to an incon¬ 
venient length One, taken at random, we found to 
occupy twenty-five lines There is no ground for this 
charge, however, as regards the descriptive portion of the 
m onograph 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex 
pressed by his correspondent j Neither can he undertake 

to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice u taken of anonymous communications ] 

The ApodidiE — a Repl^r 

Tro* Lank hsi m's review of iny bmk in Naiuri (p 
267) contains, is usual with "candid opinion^,” a consider 
able number of misstatements These compel me to ask space 
for a reply 

Prof I inkeater commenct* by stating very authoritatively 
that my accouat of the hirmaphunhtisin of A pus 19 erroneous 
This quesLion, being purely a matter of evidence, can wait 
My account of it in "The Apodidre ” is "meagre” because, as is 
clear tn any one who reads the preface, I was constrained to 
put aside 101 the present all questions which did not directly 
bear upon the line of urgument embodied in my book 

These points, however, are not senous Let us turn, then, 
to the main charges which are intended to deprive my book of 
all claim to be a real contribution to zoological science Prof 
Lankester, after himself dethroning my title, 11 The Apndidx,” 
says that I " pose aa the discoverer of a new and unsuspected 
agreement between the Crustacea and the Chrctopoda, and 
thaL I bring forward arguments as new which have “ long been 
effectively used J ' for the same purpose It 11 difficult here not 10 
accuse Prof Lankester of deliberate misrepresentation If he 
will allow me to keep my title and will read my book, he will 
find that I go beyond this general standpoint, and specialize the 
Apodidn: as the particular Phyllopods which are to be deduced 
from a Chmlopod Without, I believe, a single page of 
digression, my book discusses from beginning to end the relation 
of the Apodidac to the Annelids, of the Apodidx to LlmuluB, 
to the Tnlobites, and bo on All the well-known arguments in 
favour of the more general proposition which deduce* the 
Phyllopods from Annelids I have naturally adopted, adding, 
however, many new arguments of more or less weight in fnvour 
of my special point Not one of these arguments docs Prof 
Lankester attempt to meet The only one he refers to he wishes 
to claim as hli own, as, Indeed, he does everything else in the 
book "Which will bear examination” I This charge of whole¬ 
sale plagiarism from Prof Lankester'* articles cm Apus and 
Limufuiu the more remarkable, because my own investigations 
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compelled me either to modify or to reject almost every position 
therein adopted hy him This may account for his "candid 
opmioD,” but hardly for his charge of plagiarism The only 
evidence he adduces to support this charge can merely be meant 
to throw dust in the eyes , it is as follows — 

In describing the absence of articulations in the limbs of Apus 
I admitted that Prof Lankester had noted the point (which, 
howevLr, is not absolutely correct), but I added that he had 
failed to see its significance Prof Lankester resents this state¬ 
ment, and cites himself to show that he agreed with Claus in 
holding that the limbs of the Arthropodn were homologous with 
the parapodia of the Chadopois This acquiescence in a 
general proposition does not in any way prove that he applied 
it to explain the special conditions of the limbs of Apus 

While I do not at all share his jealousy in matters of priority, 
and will gladly yield the point to him if he can base his claim on 
something more definite than the passage he cites, the fact that 
he wishes In claim this argument for his own is specially interest 
ing There is far more meaning in this than in his use of such 
expressions as " fanciful conceptions crude speculations, and 
dogmatic assertions” because, if LKis particular argument holds 
—and Prof Lankester would not claim it unless he acknowledged 
its validity -it goes fir to show that my theory can hardlv be 
called a "fanciful conception ‘ The reviewer's statement lhaL 
"there is 110 evidence ” that I "made use of well-preserved 
material,” looks as if he had not taken the trouble to read the 
book, and furthei ai if he did not understand the importance of 
the issuer at stake , the histological points, which are the only 
ones likely to be affected by the lUte of preservation of the 
maicrial, are insignificant as compared with the mam argument 

If, msUad of indulging in such loose charges, Prof Lankester 
had endeavoured to show where, in his opinion, my argument 
breaks down, nnd what are some of the more glaring misstate 
menls in my bonk, which cause h i m to "regret” that he 
cannot recommend it as "a repository of fact,” he would 
have done science (andperhaus (?) mjSLlf personally) much better 
serviLe I should also personally have been grateful to him had 
he lumself set an example to the more " inexperienced ” zoolo 
gist of " how morphological problems should be attacked I 
did not, in my speculations as to the relation of Apus to the 
Annelids, feel inclined to follow the example set by Prof Lan- 
kestcr in his own speculations os to the relations of Lnnulus to 
the Arachnids I was especially recommended to ripen my 
ideas, and to publish them together in book-Torm Would Prof 
I anki ster h ive advised me to publish my speculations, as he did 
bis, in separate articles, occasionally, perhaps, advancing 
theories and arguments in one article vhich have to be with¬ 
drawn in the next * This plan may be convenient for the writer, 
but is most annoying to all who have to work over the same 
ground again 

To conclude, my book is an argument from beginning to end , 
the argument may be absurd, but it must be met by argument 
In the meantime, until Prof Lankester demolishes it, I have the 
good fortune to know that several leading zoologists. Among 
whom Prof Haeckel kindly permits me to mention his name, 
think it — well, to say the least— not absurd 

August 2 Henry M Bernard 

Calculation of Trajectories of Elongated Projectiles 

(Additional Note ) 

iThaa been already pointed out (Na rURE, March 1S92, p 474) 
that the range table of the 4 inch B L gun, BelecLed by the autho 
rities, afforded a more satisfactory test of the value^of the co¬ 
efficients of resistance than the result* of the special experiments 
carried oui with that gun in 1887 This range table was baaed 
on practice of 17/5/83, 7/3''84, and 21,23/4/84. 1 he muzzle 

velocity was 1900I a , the weight of the shot 25lbs. , and the 
diameter of the shot 4m But no information 11 given respect¬ 
ing the height of the barometer or thermometer In this table 
Lhe elevations are given at which the gun must be laid to obtain 
ranges of 100, 200, 300 7600, 7700 yards, and also the 

time of flight for each range, expressed to the y^th of a second 
for ranges below 5000 yards, and to the jVth of a second for 
ranges 5000 to 7500 yards 

In caiculatlhg the ranges for elevations of 1 B , 2’, 3° 20°, 

the temperature was supposed to be 62* F , and height of the 
barometer 30m., at the level of the gun The coefficient k was 
supposed to be o'97 to adapt the tablet to a head struck with 
a radius of two diameters 
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By the use of the range table it was found what was the ex 
penmental elevation and time of flight for each of the ranges 
obtained by calculation 

The results of calculation and experiment are given in the 
following table In column \ the calculated ranges are spe¬ 
cified. In columns 2 and 3 the calculated and experimental 
corresponding times of flight are given, and m column 4 the 
differences of these quantities In columns 5 and 6 the ealeu 
lated and the experimental elevations are given, and in column 
7 their differences, which are due to the “jump" of the gun and 
to the " vertical drift" of the elongated shot The calculated 
horizontal remaining velocity (column 8) is given in each case 
in yards per becond to facilitate the expreiMon of the small 
errors in tune, given in column 4, in yards uf range 

By the use of the general tables the lime of Might over t*ai-h 
range and the horizontal remaining velocity have been calculated 
{see columns 10 and 9), supposing the shot in each case to start 
with the horizontal muzzle velocity, and to move through air of 
a density corresponding to the mean height to which the shot 
actually rises 
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The very small differences in column 4 between the calculated 
and experimental times of flight for Lhe full extent of Lhe range 
table afford conclusive evidence of lhe accuracy of the coefficients 
of resistance derived from my experiments of 1867, 1S6S, and 
1B78-80 F Easiifohih 

A Plea for an International Zoological Record 

DeiN(j now for the second year one of the Recorders for our 
English "Zoological Record, ’ I should like to offer a few re* 
marks upon the disadvantages of the system of recording that 
prevails at present in England and abroad 

The first point to be noticed is the number of independent 
Records that are published Chief among these are our 
Zoological Record and the Zoologischer Jahresbcuckt y published 
by the Zoological Station at Naples Besides these there are 
several minor semi private records which it does not concern 
us to enumerate 

The disadvantage of many records 19 obvious 1 In the 
first place ihey are expensive, os the result of competition is to 
decrease the q umber of purchasers oT each record, since com 
para lively zoologists are able to purchase more than one 
of them Secondly they are all In some way irftomplete. Thus 

without going into great details it may be pointed out that the 

Zoological Record specializes upon systematic zoology, and os a 
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result the portions devoled to animal morphology and embry¬ 
ology are all but useless, 'is a rule, to those interested in these 
subjects Moreover, the systematic portion, being often under¬ 
taken by zoologists who are not professed systematise, does 
not appear always to give valisfnclion to those it is intended to 
benefit On the other hand the Zoologt^hcr yahrcsbcric/U 
leaves out systematic zoology entirely, which in many groups of 
animals cannot well be separated from other branches of ^Ludy, 
and from the fact that it does not record paleontological papers, 
there are often omitted, at least jn my two groups—sponges 
and echinoderms—many works" of great morphological 
importance 

Some years ago a proposal was made by Dr Dohin and the 
staff of the Naples Zoological Station to unite the two records 
into one The English part was to be entnely systematic, the 
Naples part wa * 10 be entirely morphological and physiological, 
and both were to be published together as parts of one record. 

T his most excellent proposal was refused by the British zoolo¬ 
gists, owing, apparently, to a desire to gain exclusive honour for 
British nationality 

I wish now to propose that this long delayed project should 
be earned out, and tnat in future one International Zoological 
Record should be published Such a record should fall into 
two natural parts (1) a morphological and physiological part, 
ami (2) a systematic part , each with its own chief editor 
Seeing now ifiat Naples is a recognised centre fur zoological 
rcseaicli, and tnat a modern zoologist's education is scarcely 
complete until he has studied there, the first part of the Record 
could best be done there much on the lines of the present 
Juhreshemht On the other hand London, with the greatest 
systematic collection in the world and the addition of a perfect 
library, would naturally be the centre for the systematic part 
1 he total result could be published in one volume, perhaps best 
it Leipzig, and the systematic part would be in English, while 
(he morphological part could be in English, French, German, 
or whatever might be Lhe language of the recorder, as it is now 
in the Naples Jahrtsba u hi 

I think the advantages of such a scheme are obvious By the 
combination the labour of recording would be enormously 
lessened, and the combined reconl need not be much more 
expensive Llian either one of the two now existing At the 
same lime authors could be encouraged to send in abstracts of 
their own works to one of the two editors This would be an 
advantage in every w^y. In Lhe first place authors would be 
sme of seeing a.proper abstract of their papers published I 
am sure it must be the experience of many who have published 
a memoir and afterwards 1 end the abstract of it, (hat the abstract 
oflcn gives a shockingly mutilated acconnL of the results sel forth 
in the original paper By the omission of a qualifying phrase 
or sentence, an author’s resullH are often made to appear 
in abstracts as absolute rubbish I speak as one who has 
buffered 

On Lhe other hand, the work of the recorder would be still 
further lightened by authors sending abstracts of their own 
works It might be left to the editors’ discretion to cut down 
an abstract if it was too long 

I feel confident that a scheme of combined records such as 1 
have sketched out would cheapen the production of the Record 
to such an extent, that, amongst other things, it would be pos¬ 
sible to pay a special recorder of the literaiuie, Lhat is to say, a 
person whose business it would be to go through all the perio¬ 
dicals and sort out the papeiH amongst the different recorders, 
as is actually done by the editor of the Naples Jahi esbencht 
Tn the present system of the English Zoological Record each 
recorder has to go through lhe whole of the periodicals, and if 
the group be a small one, c g sponges, the labour of search¬ 
ing for jiapers is out of proportion to tne task of recording them 
Moreover, it necessitates a longer or shorter residence in London 
near the British Museum Library, which may coat a recorder 
mart than he is paid for hn share of the Record The duties of 
ji recorder of the literature would be beat undertaken by some 
one residing near the British Museum, as he could then get all 
the periodicals During my residence in Naples last year I was 
unable to obtain all the periodicals m the enormous list of the 
Zoological Record, and thus I was obliged to leave out of my 
Sponge and Echthodtrm Record for 1890 a great many papers 
which I am recording now for 1891 

A great need at the present moment is the Intelligent organiza¬ 
tion of scientific research, and I venture to suggest the above 
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scheme as an improvement upon the present organization as far 
aa the recording of zoological literature La concerned Perhaps 
in the far distant future a record of geology and botany might 
further be incorporated in the above scheme, to make an 
11 International Record of the Progress of Biological Science " 
It is scarcely to be hoped, however, that we are within a 
measurable distance of such a convenience Would it not be a 
reasonable thing that the Royal Society of London should 
initiate such a progress in the recording of scientific literature as 
that here advocated? ' 

L A Minchin 

University Museum, Oxford, August 2 


Pilchards and Blue Sharks 

You may like to know that the pilchards in coming in 
on the Cornish coasts this season are followed by great nuantl 
ties of blue sharks {Squalus glam r/s) from four to nine feet in 
length 

Just now they are hanging about four or five miles from land, 
and evidently are disturbing tne pilchards in their feeding very 
much, aa they are not scattering and playing on the surface of the 
sea in the evening twilight as they usually do, ]put are keeping 
In closely-packed schools throughout the mght, hence our 
fishermen are having a very uncertain time of it aa the con¬ 
sequence, some boats having rather heavy catches, and others 
only a few hundred of fish And all arc complaining of the 
damage done to the nets by the sham teelh of these monsters, 
as in attacking the pilchards in the fishermen's nets, there is no 
hesitancy on the part of the sharks, for the net is bitten through 
and carried off with the pilchards Last Friday morning tne 
fishing boat Wave landed seven of these sharks, and Lhe master 
Baid, had he desired it, he could have caught a dozen, or 
more 

Maithias Dunn 

Mevagissey, Cornwall, August 16 


Aurora Borealis 

Standing by the Hampstead Heath flagstaff last Friday 
evening (l2Lh), a few minutes before len, I 'witnessed a feeble 
but characteristic display of the Aurora Borealis Looking to 
the north-west, and midway between Ursa Major and the 
horizon, was a speck of pale bluish green luminousncss While 
wondering as to the cause, a flickering shaft of crimson tinted 
light shot upward in lhe direction of the 11 Pointers ” This was 
followed by other streamers and t( glows," sometimes white, 
sometimes slightly coloured Occasionally patches of hazy light 
would be formed, through which the stars could be seen, and 
once a number of horizontal hands or waves passed upward from 
the horizon in quick succession, travelling almost to the star G 
in Ursa Major before Lhey faded away At 10 20 p m , when I 
left the spot, the streamers had apparently ceased, but the sky 
was still luminous Throughout the display was very faint and 
the colours very weak—mere tints 

A Butcher 


On Friday evening, August 12th, between the hours of nine 
and ten p m , there was visible here a magnificent display of 
the aurora borealis The streamers were very bright at times, 
and thoie on each extreme were more or less reddish, I think 
it worth recording because of the unusual time of year for such 
a display It was doubtless seen over a wide region, and the 
telegraph system may have had some experience of earth 
currents 

Edmund McClure, ■ 

Mandesley, Norfolk, August 13. 


An active aurora of great brilliancy wai visible here on Friday 
night from nine till ten p m The whole reilm of the sky from 
north-west to north-east and from horizon to zenith wu filled with 
a vaporous end highly luminous mass with streamers and rays, 
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the light sufficing for reading moderately large type The 
streamers and rays were projected from the upper edge of an 
arch of dark coloured vapours resting on the northern nonzon 
The sky space occupied by the points of the streamers covered 
the constellation Ursa Major on the west, Cassiopeaon Lhe east, 
and the intermediate region Among the brilliant sheaf of white 
streamers an occasional dark coloured ray shot upwards from 
the generating arch 

J Lloyd Bqzward 

Worcester, August 13 


Aurora Australis 

A friend (Mr Hamilton S Dove) who has resided for 
several years in Tasmania having sent me a full account 
of an unusually splendid aurora recently observed by him, 
but which met wiih little notice even locally, I enclose a 
condensed description of it, thinking it worthy of record in your 
columns In previous occurrences of Southern Aurora he had 
observed " only a greenish yellow light, and was very much 
surprised at the grand fiery-red cloud-like patches, which 
formed so sinking a feature in this phenomenon " 

Wii 1 rAK White 

The RuBkin Museum, Sheffield, 

On the night of Wednesday, May i8th, 1892, a grand dis¬ 
play of aurora was witnessed by us in the Colder district, near 
the township of Wynyard, Table Cape, North west Tasmania 
The sun haa set at about ten mlnutea to five, and the night was 
very clear and cold—no clouds were to be seen—with a keen frosty 
wind blowing from the south west Shortly after seven o'cIock 
a bright light was visible above the southern horizon, somewhat 
similar to the light preceding hunnae Then two broad zones of 
greenish light appeared, extending from lhe south-east to the 
south wen, in lhe form of a depressed arch, one zone being 
a short distance above tile other, like the bands of a rainbow 
At times parts of these bands faded, whilst other parts became 
brighter Presently some patches of a dark red colour, os of 
illuminated sunset clouds, began to appear above the zones of 
greenish light, spreading along, but with intervals between, 
the whole expanse of the zones—one specially large and deep 
red patch being conspicuous in the extreme south-west These 
patches glowed and faded alternately in the same manner as the 
zones of greenish light 

*' After continuing for Lhe apace of about half an hour the 
coloured lights gradually faded, leaving the strong whitish light 
which appeared at first Towards nine o’clock, however, a 
further manifestation ocmrred, beginning with a brilliant red 
light in the south east, and extending from the horizon to a 
considerable distance upward, resembling the glow from a huge 
fire This also paled and brightened, till presently the two 
broad zones of greenish light again appeared, this time, how 
ever, confined chiefly to the south and south east heavens, very 
little reaching south west After this reappearance of the zones 
some broad white stripes commenced to radiate from the horizon, 
crossing the zones more than half the way upwards to the 
zenith he stripes began to ap]>cnr near the red glow in the 
south-east, and several others occurred south-east by south, only 
two rather faint ones being to the west of south 

“Almost directly one of the white stripes appeared one of the 
red cloud-Like patches came to the east of it, and gradually 
extended towards it, so that the sky above the zones of greenish- 
yellow light was eventually covered with red glowing patches 
and pale vertical stripes, which similarly paled and bngntened 

11 rhe later appearances, like the first, lasted for about half 
on hour and then disappeared, the moon rising soon afterwards, 

M H S Dove. 

"G.W Easton." 

Units Discussion at British Association 

Referring to the preliminary memorandum printed in your 
Issue of August 4th, page 334, I wish to correct a slip in the 
statement about the fall between two surfaces joined by a 
M weber ” I ought to have addedi 11 If their area la one square 
centimetre ” Enlargement of the area to a metre would 
diminish the ptfll to 40 tons. Also I may observe that at the 
meeting I did not press all the proposed resolutions, but with¬ 
drew Nos. 4, 5 , 6, and 8 

Oliver J. Lodge. 
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, THE VARLEY TESTIMONIAL 

A N important Committee, containing among others, 
Lord Kelvin, Prof Ayrton, Prof G Forbes, Dr 
Gladstone, Prof D E Hughes, Dr J Hopkinson, Prof 
Kennedy, Prof O Lodge, Prof J Perry, Messrs W H 
Preece, A Siemens, A Stroh, J W Swan, and Prof S 
Thompson, has been formed, to give effect to the feeling 
amongst some of the older members of the electrical 
profession that the life-long labours in electrical research 
of Mr S A. Varley should be recognised by some sub¬ 
stantial testimonial befitting his reputation as a scientific 
investigator 

A brief sketch of Mr Varley’s career will serve to show 
what signal services he has rendered to the cause of 
electrical science and the honour his discoveries have 
conferred upon this country 

Mr Samuel Alfred Varley was born in London in 1832, 
and was the third son of the late Mr Cornelius Varley, 
an active man of science and an artist In 1858, when the 
Atlantic cable was being constructed, he wrote a paper, 
read before the Institute of Civil Engineers, u On the 
Electrical Qualifications requisite in Long Submarine 
Cables/' and was shortly afterwards elected an Associate 
Member of that Institution 

In the paper referred to above, Mr Varley opposed the 
views of the electrical advisers of the company Fara¬ 
day, who had publicly supported their opinions, endorsed 
Mr Varley’s ideas immediately after receiving a copy of 
his paper Mr Varley followed this up by reading a 
second one before the Society of Arts in 1859, tr On the 
Practical Bearing of the Theory of Electricity to Long Sub¬ 
marine Telegraphy " In this paper he suggested, among 
other things, the use of artificial lines, which have since 

f iroved of such value in connection with duplex working 
n 1866 Mr Varley discovered for himself the rc-action 
or self-exciting principle, and at that early date constructed 
his first machine of the pure dynamo type, which is now 
in the Museum at South Kensington His dynamo of 
1866 was exhibited at the Inventions Exhibition of 1885, 
and for this he was aw arded a gold medal 

The controversy which subsequently arose on this in¬ 
vention may be held to have been fuly summed up by 
the late Robert Sabine, C E (son-in-law of Sir Charles 
Wheatstone), in the following words —“ Professor Wheat¬ 
stone says he was the first to complete and try the re¬ 
action machine Mr S A Varley was the first to put the 
machine officially on record in a provisional specification, 
dated December 24, 1 366 , which was, therefore, not pub¬ 
lished until July, 1B67 Dr Werner Siemens wa3 the 
first to call public attention to the machine in a paper 
read before the Berlin Academy on the 17th January, 
1867 rt (See Engineering^ November, 1877 ) 

In 1866 he introduced needle telegraph coils, in which 
soft-iron magnetically-induced needles were substituted 
for tempered steel needles These induced and conse¬ 
quently undemagnetisable needles entirely superseded 
the old form introduced by Wheatstone and Cooke, and 
were largely adopted by the Postal Department In the 
same year (1866) he designed a system of electric train 
inter-communication 

In the year 1875 Mr Varley became assistant- 
manager of the works of the late British Telegraph 
Manufactory, Limited, and as the first Gramme machines 
constructed in England were manufactured by this firm, 
he had ample opportunities of studying the characteristics 
of both senes wound machines and those haviri^ a se- 
perate armature for excitation of the field magnets There 
is scarcely a doubt that Mr, Varley's investigations at this 
period led to the Invention of compound winding, for in 
1876 he patented a senes-shunt or compound-wound 
dynamo, and, in three legal suits, the claim that this 
specification first desen bed a system of compound wind¬ 
ing has been fully sustained. Mr Varley has from time 
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to time contributed papers read at the meetings of the 
British Association, among which may be mentioned one 
11 On the Mode of Action of Lightning on Telegraph 
Circuits," wherein he described a lightning bridge de¬ 
signed by himself, a number of which are now doing duty, 
although fitted up more than Lwenty years ago 

But Mr Varley’s magnum opus is the important part 
which he took in the invention and perfecting of the 
dynamo, perhaps the most stnkyig invention of the cen¬ 
tury, and upon this his fame as a patient, conscientious, 
and earnest scientific investigator of the Faraday school 
will permanently rest His researches were undertaken 
in the true spirit of science, and no thought of self-emo¬ 
lument has ever caused him to deviate from the path which 
he has pursued throughout an eventful, although emi¬ 
nently simple and blameless life, a life in which self- 
denial and self sacrifice have had no small share Like 
many men of genius he was far ahead of the times, and 
has lived to see others reap the benefit of bis great dis¬ 
coveries His nervous and retiring disposition has for 
years kept him from the busy haunts of men, and to the 
younger generation of electricians he exists only in name, 
a name, however, that will live as long as the dynamo is 
employed in the service of man 

Subscriptions will be gladly received by the hon 
treasurer, Mr Stroh, 8 Haverstock Hill 


NOTES 

The Ehctruian for August 5 contains an article on Lord 
Riyleigh, which is accompanied by a ateel portrait 

At a recent meeting of the Berlin Geographical Society, the 
chairman, lUron von Richthofen, announced that the society 
waa about to publish, in commemoration of the 400th anniver¬ 
sary of the discovery of America, a work descriptive of the 
ancient manuscripts and maps in the Italian libraries relating to 
the history of this event The German Emperor has promised 
a contribution of 15,000 mark5 towards the expense of the under¬ 
taking, and 1L is (p be edited by Dr Kretschmer The accom¬ 
panying atlas will contain thirty-five large maps, of which 
thirty-one are new, and will be published for the first time. 

At the lunch in the Library Hall, St Andrews, on the nth, to 
the party from the British Association, Prof McIntosh announced 
that Mr Charles Henry Gatty, of East Grinstead, had pre¬ 
sented £ 1,000 for the purpose of establishing a Marine 
Laboratory at St Andrews, which sum he further increased to 
£ 2,000 before the close of the day The name of Mr Gatty is 
sufficiently familiar to marine zoologists, were It only in connec¬ 
tion with the accomplished lady (Mrs Alfred Gatty), Lhe favou¬ 
rite correspondent of Dr George Johnston, of Berwick-on 
Tweed Mr Gatty's munificent donation will enable St. 
Andrews to have a substantial and comfortable laboratory in¬ 
stead of the wooden building (formerly a fever hospital), which 
has hitherto been used for marine work since the period of the 
Trawling Commission under Lord Dalhousie bt, Andrews 
Marine Laboratory is the oldest permanent station in the coun¬ 
try, and, as it has pre eminent advantages in regard to varied and 
very nch marine fauna and flora, easy access to a fine Univer¬ 
sity Library, and a University Museum—unique in certain 
departments, a new future is opened to it through Mr Gatty's 
handsome gift. At the same meeLing it was staled that the 
Fisheries prize of £20 given annually to the best student of 
Zoology (hitherto from an anonymous donor) was the gift of 
Mr J W Woodall, of Scarborough Both Mr Gatty and 
Mr Woodall were present 

During the past week the weather has been fine generally over 
the southern portion of tht kingdom, but somewhat unsettled 
The antlcyclonic conditions which prevailed for a day or Lwo 
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jn Ihe middle of last week gave place on Friday, the 12th inst , 
to a south westerly current, with showery weather, the rainfall 
being rather heavy in the north and west, while the low pressure 
over the north of Scotland caused rather strong gales and heavy 
seas on Saturday and Sunday During ihe early part of the 
present week a depression advanced from Lhe southward, oc¬ 
casioning unsettled weather and fog or mist in places, while 
exceptionally heavy rains occurred in parts of Ireland and Scot¬ 
land, the amount measured at P-irsonstown on Monday morning 
being 1 24 inches During the week the maximum temperatures 
have nearly reached So u in some parts of England mid in the 
east of Scolland For the week ending the Ijth inst tempera¬ 
ture was below the mean in all districts, except the Channel 
Islands, where it just equalled it The absolute minima, which 
were registered on the llth, were exceedingly low for the lnne 
of year, and at many of the more inland stations frost was 
experienced on the gross 

The fifth annual report of the. National Association for the 
Promotion of Technical and Secondary hducalion has just been 
published, and satisfactory progress is shown DuriiTg the year 
a bi-monthly journal lias been issued under fhe title of Lhe 
Recot ti of Tfchnnal and Setondaiy Education ^ in which detailed 
accounts of the work done by the County Councils have been 
given from tune to lime The AVi o/d has to some extent 
relieved Lhe pressure on the space of the report, winch is 
shorter than its predecessors 

The Ctylon Observer for July 21 has an editorial on " Marine 
Biological Stations," and while sympathizing with the decision 
of the meeting which was called together a short lime ago to 
take steps to establish a station in lhe island of Jainuca, ventures 
the hope that Ceylon, too, may have ns marine biological 
station, and points out how particularly well situated that island 
is for such an undertaking 

We refer elsewhere to Prof Forel's report on Lhe present 
extension of the Alpine glaciers, to which, whatever the mains 
operand^ the disaster of St Gervais was due A letter in 
Tuesday's Times refers to Mr Douglas I'reshfield’s warning 
that there may still be an excess of waLer ready to discharge 
itself in the neighbourhood of the Aiguille du G mle, and states 
that the view lias received a remarkable confirmation While 
a party was breakfasting at the P oinlue, which overhangs 

the stream that drains the eastern wing of the Glacier des 
Bolsons, a tremendous noise suddenly brought them all—visitors 
nnd employes of lhe chalet—out upon the platform to see the 
violent flood of opaque brown fluid which tore down lhe bed of 
the stream which had been flowing so quietly before No great 
damage seems lo have been done, but certainly the occurrence 
will strengthen the view that careful scientific studies should 
be made so that complete warning may in all cases be given 

An address on "Geological Chronology/’ which Prof 
Young delivered to the Physical Society of Glasgow University 
In February last, has been published in pamphlet form by 
Messrs Carter and Pratt, Glasgow 

A preliminary draft prospectus of a new physical atlas, 
which Messrs J Bartholomew and Co , Edinburgh, have in 
preparation, has Teached us The work will be based upon 
Berghaus’a " Physikahacher Atlas,” published by Justus Perthes, 
of Gotha, 1889-92, but will, we understand, be much larger and 
more extensive, and contain a great deal oT entirely new and 
original matter. According to the present intentions of the 
compilers, the work will be issued in five separate sections as 
follows (l) Geology, (2) Orography and Hydrography , (3) 
Meteorology and Magnetlam , (4) Botany and Zoology , (5) 
Ethnography and Geographical Demography, and when com¬ 
plete may be obtained either in one complete volume, or in five 
■miller volumes, The joint authors will be Mr J G Bartholo- 
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mew and Dr H R Mill, and the various sections will be re¬ 
vised and edited by, amongst others. Prof Bayley Balfour, 
Dr A Buchan, Sir Archibald Geikle, Pror James Geikie, and 
Dr John Murray 

The dimes of Tuesday slates that LieuLenant Bower has dis¬ 
covered in Chinese Turkestan the remains of a subterranean cily, 
in one of the excavations near which he found a curious birch- 
bark manuscript, which he took with him back to India for the 
investigation of scholars The manuscript is described ashaving 
been dug out of the foot of one of the curious old erections just 
outside a subterranean city near Kuchar These erections ire 
said to be about 50 feet to 60 feet high, in shape like a huge 
coLtage loaf, built solid with sun dried bricks, with layers of 
beams now crumbling away Dr Hoernle, who undertook the 
examination of the manuscript, thinks Lhat these erections are 
Buddhist stupas, which often contain a chamber enclosing relics 
and other objects These chambers are generally near the level 
of the ground, and are often excavated by persons in search of 
hidden treasure There 19 no reason why a birch bark manu¬ 
script, thus preserved from the chances of injury, should not last 
for an almost indefinite period, especially if the chamber is air¬ 
tight Dr Hoernle has now communicated to the Asiatic 
Society of Bengal the result of his examination of the manuscript 
It 19 written in SanscriL of a very archaic type, not in the Sarada 
character of Cashmere, as was at first surmised, but in the Gupta 
character, which is a much earlier form Separate portions of 
it were written by different scribes and aL different dates, and 
the latest portion must, he thinks, be ascubed to a period not 
later than the second half of the fifth century—say 475 aij — 
while the earlier portion must be referred Lo a date half a century 
earlier The manuscript is therefore the oldest Indian manu¬ 
script, and one of the oldest manuscripts existing in the world 
I he manuscript consists of fifty five leaves, all of which have 
now been transcribed and the greater part translated by Dr 
Hoernle, and both will be published in instalments by the 
Asiatic Society of Bengal 

Thf Times India correspondent gives U9 some important 
intelligence regarding Mr Conway's exploring party in the 
Hindu Kush The parly has arrived at Askolcya afler making 
Lhe first definitely recorded passage ol the Hispar Pass—the 
longest glacier pass in the world The party left Nagar on 
June 27, spent ten days explunng Lhe vast system of glaciers 
not marked on any map which covers the north slopes of the 
mam Ilmdu-Kush range In that neighbourhood Mr Conway 
ascended a difficult rock peak of 17,000 feet, and attempted 
the ascent of the Great Nagar Mountain, but he was driven 
back by a hundred yards of ice fall, lhat proved to be absolutely 
impassable On July 11, after a day’s halt at Hispar, Mr 
Conway started up the great glacier and reached the foot of 
Nushik in three short marches The next day being cloudy 
he did not go to the top of Nushik, as he hod Intended, but 
he sent a party under Mr Rondebusli to cross Lhat pass They 
took all the spare baggage and conveyed it by the Braldo Valley 
to Aakoleya. Meanwhile Mr Conway and Mr M’Corrmck 
with an Alpine guide, Zurbuggen, continued three more 
marches up the great Hispar glacier to the pais, which they 
actually crossed on July 18 The view from the pais 11 said to 
be superb, over a vast lake or snow some 300 miles In area, 
quite flat, surrounded by a ring of giant peaks and with a row 
of peaks rising like islands in the midst of It They camped 
just below Lhe pass on the east side And were overtaken by a 
severe snowstorm They descended two marches down the Biafo 
glacier to the Ifvel of grass, whence they sent Zurbuggen to 
Aikoleya, which he reached in one long day’s march. Mr, 
Conway spent six days on the way, chiefly occupied In survey¬ 
ing, which the continued bad weather rendered difficult The 
whole party re united At Askoleya on Jnly 26 The length of 
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the pus from the foot of ihc Hlupar Pass lo the foot of the 
*Biafo glacier is about ninety miles The mercury on the pass 
stood at 15 85 in No one suffered perceptibly from the rare¬ 
faction of Lhe air 

The latest news from ELna is that Monte Gemmellaro has 
broken out alresh, and the great lava current that has been flow 
ing from it has now been divided into two arms, both of which 
are rapidly advancing in the direction of Serra Pizzutu and 
Pedova, completely covering en route the lavas of 1S86 The 
deluges of molten rock that have been emitted during lhe last 
month have destroyed one of the finest and most fertile districts 
m Sicily 

Prof Forei has recently prepared a lahle (Anh tie 
jif July 15) showing the behaviour of the small lake nt the 
Great St Bernard in regard to cold since lB17 Ihis lake is 
at a height of about &000 feet, is about 24 acres in surface, and 
of small depth It appears the mean duration of lhe frozen 
state is about 268 days , for nearly two thirds of the year the 
lake is imprisoned 11 under a carapace of ice and snow " This 
justifies only too well the remark of the monk, “ Nine months 
of winter and three months of had weather 11 Between the 
earliest date of freezing (September 30) and the latest (Novem 
ber 6) arc 36 days, the mean date being October 20 The 
earliest date of thawing is June 12, and the latest September 
15 , difference 95 days (the mean date being July 13) Uy 
grouping the dates in a senes of decades (approximately) Prof 
Forei finds maxima of duration of the frozen state in 1840-49 
and in 1880-91, and a minimum in r86o-69 This corresponds 
fairly, he points out, with the phases of Biuckner’s cycle, 
according to which a maximum of cold occurred about 1850, a 
maximum of heal about 1860, and a maximum of cold about 
1880 

By the election of the prisent holder—Mr A A Kanthack 
—to the Medical Tutorship of the Liverpool University College 
Medical School, the Julin Lucas Walker Studentship in 
Pathology at Cambridge will shortly become vacant lhe 
Studentship is of the annual value of ^250, and is tenable for 
three years Candidates should send in their applications and 
testimonials by October 25, to Prof Roy, V R S ,New Museum, 
Cambridge 

We learn from the Buttsh Medical Journal that the Library 
of the British Medical Association has been presented with a 
valuable gift of a series of important works, bearing chiefly on 
hygiene and public medicine, from the library of Lhe late Dr 
Alfred Carpenter The books number upwards of 250 volumes, 
and are the gift of Mrs Carpenter 

An interesting account of a visit by Mr E Salow to the 
ruins of Sukkhothai and .Sawankhalfik, Siam, appears in the 
Journal of the Society of Arts, for August 12 

A new edition—the sixth—of " The Electric Light popularly 
explained/' by A Bromley Holmes, has just been brought out 
by Messrs Bemrose and Sons, Limited 

“ PArERS and Proceedings of the Royal Society of Tasmania 
for 1891 " has just reached us, and we learn from the report that 
during the year six meetings were held and thirteen papers were 
read, the Income amounted to j£* 393 ( and the expenditure to 
£235 U id 

A Catalogue of Standard English and Foreign Books on 
Chemistry and the Allied Sciences has just been issued by Mr 
W F Clay, Edinburgh 

Thf Annual Report of the Superintendent, Mr J H Hart, 
on the Royal Botanic Gardens, Trinidad, for 1B91, has lately 
been published, and much good work seems to have been 
accomplished during the year 
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We have received from the Australian Museum, Sydney, 
Parts I (Cephalopoda) and 11 (Pteropodn) of the Catalogue of 
the Marine Shells of Australia and Tasmania, which Mr John 
Brazier 11 compiling 

A l'AMEHLET on “ The Dairy and its Equipment, with Trac¬ 
heal Management of Milk and Cream," which has been written 
by Dr H J Webb (the Principal of the Aspatria Agricultural 
( nllege) in conjunction with Mrs F^lward Moul, and recently 
issued, is full of mfornmliun likely to be of use to those engaged 
in dairy-work 

Iv the American Naturalist for August, Dr S Lockwood 
gives a geological reason "Why the Mocking Birds Left New 
Jerse)/' and the report of Prof Osborn's lectures on " Heredity 
and the Germ-Cells " is continued 

Natuiae Novitates for July has reached us from lhe pub 
hshirs, U Friedl inder Sohn, Berlin 

Three new volumes have been added to the excellent series 
entitled " Encyclopedic Scientifique des \ide Mi moire" 
(C.authirr'VPIlars)—“Notions de Chimie Agricole/' by J 
Schlaesing, Fils / “ Les Divers Types de Motcurs i Vapeur,” 
by L Sauvage , “La Hicre," by L Lindet 

The additions to the Zoological Society's Gardens during the 
past Yktek include a Macaque Monkey (Macarus cyuomolgus) 
from India, presented by Mr H D Howditch , a Puma(Mj 
tomolor\ a Tayia (Galutis barbara) from Brazil, presented by 
Mr J V Wolfe , ihree Martinela Tinamoua (Colodrovtus elegant) 
from Bahia B1riil& p Argentina, presented by Mr F W Horn , 
a Slender-billed Cockatoo ( 7 icrrntis tenuirostru) from Australia, 
presented by Dr J G Victor Sapp , a Californian Slu Lion 
(Otana delhn) from the North Paufic, on Indian Chevrolain 
( Tra^ulus mmiinna, 9 ) from India, deposited, an Indian 

Oriole (Onoius JLundoo), two--Himalayan Tree Pies (j 9 zk- 

tr<\itta himalayt hsis) from India, five Black-necked Tanagers 
(Euphoma mgritolhs ), six Thick-billed Tanagers (Euphoma 
lamiio fi u), 1 Violet Tanager {Euphoma violatca) } a Greenish 
lanager (Euphoma < hlorotxea), a Lead-coloured Tanager 
(Hypopho n chalybea) from Brazil, purchased, a Magellanic Goose 
(Bemxcla ma^dlcittua) bicd in Holland, six Himalayan 
Tree P us (Demi* octtia himalayenns) from India, received in 
exchange 


OUR ASTRONOMICAL COLUMN 

1 he Pfrseips — Mr Denning, in the August number of 
'Jhe Observatory, remarks, with reference to the radiant point of 
the Ferseids, that “the agreement of observation and theory is 
not perfect, especially as regards the shower at its earlier stages 
I and at its termination, when the displacement appears to be 
somewhat greater than theory requires H From observations 
made on August 16, 1877, the radiant he deduced was 60 0 + 
59", the theoretical position, according to Dr Kleiber, being 
54 -I- 59 0 In 18S6, on the same dale, from the path of a very 
bright Perseid, Mr Denning obtained a radiant point of 53“ + 
59 , a value closely approaching the theoretical one As Mr 
Denning has reason Lo believe that the Peracids will continue to 
fall until ihe 22nd of this month, and as the suspected radiant 
for this dale is about 77 0 + 564°, our readers will have an 
opportunity of either verifying this position or obtaining one 
more accurate 

The observalioni of the August meteors seem to have been 
sadly interfered with by the weather. So far we have received 
no communication respecting them 

" HiMkfEL UND Erde/ 1 —The August number of Himnul 
utid Erde contains much that will be read with interest Herr 
J Plaumann contributes an article, which will be continued in 
the next issue, on variable and new stars, m which, after refer¬ 
ring to the peculiar features of the late nova, he discusses the 
light curves of many well’known variables. A supplement Lo 
the note on the great February spol Includes an illustration 
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showing Lhe movement m the line of sight of the F line caused 
by the presence of a protuberance in the region of the spot 
"The Length of our Earth-days," “A Lost Comet, 1 and 
11 Pans Scientific Undertakings” are lilies of other communi¬ 
cations, the last of which is a brief general survey of recent 
additions to our knowledge about the construction and move 
ment of Lhe visible universe 

Astronomy at the Coiumbian Exposition —Arrange¬ 
ments are about to be mada for organizing a scries of congresses 
or conventions to b held next year during the progress of the 
World's Exposition The preliminary addre 1 ?'-. of the General 
Committee ou Mathematics anti Astronomy points out that such 
a congress should take advantage of the presence of the leading 
scholars of Lhe world for the mutual interchange of ideas by 
presenting and considering investigations in special lines of 
research 

The sections dealing wuh Astronomy and Astro Physics are 
eight in number and are as follows - 

A r/; onomy 

a History of Astronomy 
h Astronomical Instruments 
i Methods of Observation 
d Physical Astronomy 
t Obseivatory Buildings 

Astro Ph rr*tj- 

a Spectrum Analysis 
h AMronumical Photography 
c Stellar Photometry 

The address further states that advice and suggestions with 
regard to the general conduct of the convention arc earnestly 
invited, while special stress is laid on the scientific questions 
for future discussion The Chairmen of the Special Com¬ 
mittees of the several subjects under the charge of the General 
CommiLtee are as follows — 

Phi c Mathematics —Prof E IT Moore, Chicago University 

Astronomy —Prof (1 W Hough, Dearborn Observatory, 
North western University, bvans Ion 

\sirfl-PhysiLS —Pruf George E Hale, Kenwood Astro 
Physical Observatory, Chicago 

Among the names in the partial lists of the Advisory Councils 
on these two subjects wc notice those of Piof A Cayley and 
l’rof j J Sylvester for mathematics, uid S Copeland (Astro¬ 
nomer Royal for SLOidand), Prof 1 < S Ball, Prof Gill, Mr 
Norman Lockyei, the Earl uf Rossc, Prof Liveing, Prof 
Dewar, and Dr Huggins 

Lunar Ellitsi-, May ii, 1892—-M ith reference to the 
lunar eclipse that occurred la«jt May, -Irtro/tomi u/ie Nashnch* 
ten No 3106 contains a senes of accounts, which include the 
times of immersion and emersion of lhe objects on the moon's 
surface, galhered from the following observatories —Bonn, 
Heidelberg, Breslau, Christiania, Prag, Kiel, and Kalocsn. 

Numeration oh Asieroids— lhe Astronomual Journal 
No 271 contains lhe announcement that an arrangement had 
been agreed upon by which the numeration of asteroids will in 
future be put on a sound basis For the present Prof Krueger 
will assign to these bodies the notation 1892 A, B, C in ihe 
older in which their announcement is sent to the Tclcgraphische 
Central-Stelle, Prof Tielzen, Director of Lhe Rechcn Institute 
in Pierlin, in the meantime undertaking their definite numeration 
This arrangement will be found to avoid all such confusion m 
has been experienced with regard to those asteroids about which 
sufficient information is not available for their orbital deter* 
ruinations Although they will not now receive their numbers, 
they can easily be recognized by their lettering in the annual 
senes 


THE BRITISH ASSOCIATION 
SECTION C 
Geology” 

Opening Address by Prof C, Lapyvortu, LL D, p F R.S , 
FG S , President of the Section 

It haj, I believe, been the rule for the man who has been 
honoured by election to the chair of President of the Geological 
Section of the British Association to address its members upon 
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the recent advances made in that branch of geology in which he 
has himself been most immediately interested it is not my in¬ 
tention upon the present occasion to depart from this time 
honoured custom , for it has both the merit of simplicity and 
the advantage of utility to recommend it In this way each 
branch of our science, as it becomes in turn represented, not 
only submits to the workers in other departments a report of its 
own progress, but presents by implication a broad sketch of the 
entire geological landscape, seen through the coloured glasses, 
it may be, of divihional prejudice, but at any rate instructive 
and corrective to the workers in oLher departments, as being 
taken from what is to them a novel and an unfamiliar point of 
view 

Now every tyro in geology is well aware of the fact that the 
very backbone of geological science is constituted by what is 
known as stiatigraphical geology, or the study of the geological 
formations These formations, stratified and unstratified, build 
up all that part of the visible earLh crust which is accessible to 
the invcsLigator Their outcropping edges constitute the visible, 
exterior of our globe, the surface of which forms the physical 
geography of the present day, and their internal characters and 
inter relationships allord us our only dues to the physical 
geographies of bygone ages Within them Iils enshrined all 
that we may ever hope to discover of the history and the de¬ 
velopment of Ihe habitable world of Lhe past 

These formations are to Lhe straligraphical geologist what 
species are to the biologist, or what the heavenly bodies are to 
the aslronomei It was thp distoveiy uf lhu>e loimaiion^ which 
hrst elevated geology to the lank of a science In the working 
out of their characlers, their relationships, their development 
and their origin, geology finds its means, its aims, and its justifi¬ 
cation Whatever fresh material our bLiencc may yield to man s 
full cmccplion of nature, organic and inorganic, must of 
necessity be grouped around these special and peculiar objects 
of ns contemplation * 

When the great Werner first taught Lhat our earth-crust was 
made up of superimposed rock-sheets or formations ananged in 
determinable order, the value of his conclusions from an 
economic poml of view soup led to Lheir enthusiastic and careful 
study , and bis crude theory of their successive precipitation 
horn a universal chaotic ocean disarmed the suspicions of Lhe 
many until Lhe facts themselves had gained such a wide accept¬ 
ance that denial was no longer possible But when lhe 
greater ITutlon asserted that each of these rock formations 
was in realily nothing more nor less than the recemented 
ruins of an earlier world, the prejudices of mankind at large 
were loosed at a single stroke Like Galileo’s assertion of 
the movement of ihe globe, this demanded such an apparently 
undignified and improbable mode of creation that there is no 
wonder that, even down to the present day, there null exist 
some to whom this is a hard saying, to be taken, if taken at all, 
in homceopalhic dosee and with undisguised reluctance 

Hutton, as regards his philosophy, was, as we know, far in 
advance of his Lime With all the boldness of conviction he 
unflinchingly followed out these ideas to their legitimate results 
He claimed that as the stratified formations were composed of 
similar materials—sands, clays, limestones, and mudH—to those 
now being laid down in Lhe seas around our present coasts, they 
must, like them, have been lhe products of ordinary natural 
agencies—of rain, rivers, and sea waters, internal heat and external 
cold—acting precisely els they act now And further as these 
formations lie one below the other, in apparently endless down¬ 
ward succession, and all are formed more or less of these frag¬ 
mentary materials, so the present order of natural phenomena 
must have existed for untold ages Indeed, to the commence¬ 
ment of this order he frankly admit*, 11 1 see no trace of a be¬ 
ginning or sign of an end 11 

The history of Lhe slow acceptance of Hutton's doctrines, 
even among geologists, is, of coutbc, perfectly familiar to ui alL 
William Smith reduced Lhe disputed formations to order, aud 
showed that not only was each composed of the ruins of a 
vanished land, but that each contained in Its fossils the proof 
that it was deposited m a vanished sea inhabited by special life 
creation Cuvier followed, and placed It beyond question that 
the fossilised jelics of these departed beings were such as made 
it absolutely unquestionable that these creatures might well have 
inhabited the earth at the present day Lyell completed the 
cycle by demonstrating stage by stage the efficiency of present 
natural agencies to do all the work required for the degradation 
and rebudding of the formations Since his day the students of 
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stratigraphical geology have universally acknowledged that in 
the study of present geographical causes lies the key to the 
geological formations and the inorganic world of the past 

In this way the road was paved for Darwin and the doctrine 
of descent The aid which had been so ungrudgingly nHorded 
by biology to geology was repaid by one of the noblest presents 
ever made by one science to another For the purposes of 
eology, the science of biology had practically completed a 
ouble demonstration first, that the extinct life discernible in 
the geological formations was linked inseparably with the organic 
life of the present , and, second, that every fossil recognized by 
the geologist was the relic of a creature that might well have 
existed upon the surface of the earth at the present lime Geology 
repaid its obligation to biology by the still greater twofold 
demonstration first, that in the economy of nature the most in 
significant causes are competent to the grandest effects, if only 
a sufficiency of lime be granted them , and, second, that in lliL 
geological formations we have the evidences of (lie actual 
existence of those mighty eons in which such work might be 
done 

The doctrine of organic evolution would always have re¬ 
mained n metaphysical dream hnd geology not given the time 
in which the evolution could be accomplished I he ability of 
present causes In bring about slow and cumulative changes in 
the species is, to all intents and purposes, a biological apphen 
tion of Hutton's ideas with respect to the onginal geological 
formation:! Daiwin was a biological evolutionist, because lie 
was first an uniformitarian geologist Biology is pre eminent 
today among the naLural sciences, because its younger sister, 
Geology, gave it the means 

But the inevitable Consequence of the work of Darwin and 
his colleagues was that Lhe centre of gravity, 50 to speak, of 
popular regard am] public controversy was suddenly shifted from 
stTatigraj^hical geology to biology Since that day stratigraphi- 
cal geology, to ith great comfort and ad\antage, has gone quicLly 
on ns way unchallenged, and all its more recent results havL, at 
least by the majority of Lhe wonder loving public, been practi¬ 
cally ignored 

Indeed, to the outside observer it would seem as if slrati- 
graphic.il geology fui Lhe last ihirty years had been practically 
at a standstill The sLarLling discoveries and speculations of the 
brilliant sliatigiuphiMs of the end of lhe last ccnluiy and first 
half of the present forced the gculogy of their day mlo the very 
front rank of the natural sciences, and made u pi rhnps the most 
conspicuous of them all in ihe 1 ) es of lhe w orld at Jaigc '-unce 
that timt, however, their successors hive been mainly occupied 
in completing the work of lhe great pioneers 1 he Mrati- 
graphical geologists ihemselvcs have been almost wholly occu¬ 
pied in laying down upon our maps the superficial outlines of 
the great formations and working out Lheir inter relationships 
and subdivisions At the present day the young slraligrlphical 
student soon learns that all the limits of our great formations 
have been laid down with accuracy and clearness, and finds but 
little to add to the accepted nomenclatuie of the time 

Our paleontologists also have equally busied themselves in 
working out the rich store of the organic remains of the geo 
logical formations, and the youthful investigator soon discovers 
that almost every fossil he is able to detect in the field has already 
been named, figured, and described, and its place in the 
geological record more or less accurately fixed 

In France, in Germany, In Norway, Sweden, and elsewhere, 
in Canada and in the United States, work as thorough and as 
satisfactory has been accomplished, and the local development 
of the great stratified formations and their fossils laid down with 
detail and clearness 

Many an unfledged, but aspiring geologist, alive to these 
facts, and contrasting the well mapped ground of the present 
lime with the virgin lands or the days of Ihe great pioneers, 
finds it hard 10 stifle a feeling of keen regret that there are now¬ 
adays no new geological worlds to conquer, no new systems to 
discover and name, and no strange ana unexpected Jfaunas to 
unearth and bnng forth to the astonished light of (fay The 
youth of stratigraphlcal geology, with all its wonder and fresh¬ 
ness, seems to have departed, and all that remains Is to accept, 
to commemorate, and to round off the glorious victories of the 
dead heroes of our science 

But to the patient strutIgraphical veteran, who has kept his 
eye* open to discoveries new and old, this lull in the war of 
geological controversy presents itself rather as a grateful breath¬ 
ing time, the more grateful ai he sees looming rapidly up in 
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front the vague outlines of those oncoming problems which it 
will be the duty and the joy of the rising race of young geologists 
to grapple with and to conquer, as their fathers met and 
vanquished the problems of the past He knows perfectly well 
that Geology is yet in her merest youth, and that to justify even 
her very existence there can be no rest until Lhe whole earth- 
crust anti all its phenomena, past, present, and to come, have 
been subjected to the domain of human thought nnd compre¬ 
hension There can be no more t|nality in Geology than in any 
other science , the discovery of to day is merely the stepping- 
stone to the discovery of to-morrow , the living theory of to¬ 
morrow ia nourished by the relics of its parent theory of to-day 

Now if wc ask what are these foimationa whiLh constitute the 
objects of aLudy of the Btraligraphicol geologist, I am afraid that, 
as in the case of the species of the biologist, no two authorities 
would agree in framing precisely the same definition The 
original use of the term fonnation was of necessity lithological, 
and even now the name is most naturally applied to any great 
sheet of rock which forms a component member of the earth 
crust, whether the term be used specifically for a thin 
homogeneous sheet of rock like Lhe Slonesfield slate, ranging 
u\er a few square miles , or generically, for a compound slieeL 
of rock, like the Old Red Sandstone, many thousands of feet in 
thickness, but.whosc collective liLhoIogical chaiactcrislics give 
it an individuality recognizable over the breadth of nn entire 
continent 

When Werner originally discovered that the " formations " of 
Saxony followed each other in a certain recognizable order, a 
second characteristic of a formation became supeiposed upon 
the original lithological conception—namely, that of determinate 
“ relative position 11 And when William Smith proved that 
each of the formations of Lhe English Midlands wo* distinguished 
by an assemblage oi organic remains peculiar Lo itself, there 
hccame added yet n third criterion—that of Lhe possession of 
“ characteristic fossils " 

Ilut llusc 1 at11 superposed conceptions of time succession 
and life type are far belter expressed by dividing the geological 
formations into zoological zones, on the one hand, and grouping 
them together, on the other hand, into chronological ryr tuns 
For in the rxpcrienLe of every geologist he finds his mind in¬ 
stinctively harking back lo lhe bare lithological application of 
the w ord “ formation," ami I do nut see that any real ad\ anlage 
is gained by departing from the primitive use of the Lcrin 

A which may be regarded as lhe unit of faliVim'o 

1 (\uni suaessio/t, is marked by Lhe presence of a spcual fossil, 
and may include one or many subordinate formations A 
\ystem f which is, broadly speaking, the unit of £toioi>ital sit t- 
lession, includes many 11 zones," and often, but not always, 
many 1 ' formations " A formation, which is the unit of geo¬ 
logical \t> atifp afhy, is a rock sheet composed of many stiata 
possessing common lithological characters The formation may 
be simple, like the Chalk, or compound, like the New Red Sand- 
sLoiie , but, simple or compound, local or regional, it must 
be always recognizible, geographically and geologically, as a 
lithological individual 

As regards Lhe natural grouping of these lithological indi¬ 
viduals as huch, fair progress has been mada of late years, and 
our information is growing apace We know that thdre are at 
any rate three main groups ist The stratified formations due 
to the action of mpving water above the earth-crust, 2nd The 
igneous formations which are derived from below theeanh crust, 
3rd The metamorphic formations which have undergone change 
within the earlh-crust itself We know alio that ol these three 
the only group which has hitherto proved itself available for 
the purpose of reading the past history of the globe is that of 
the stratified formations 

Studying these Btratified formations therefore in greater dcLail, 
we find that they fall naturally in their turn into two sets—riz , 
a mechanical set of pebble beufl, sandstones and clays formed of 
rock fragments washed off the land Into the waters, and an 
organic let of limestones, chalk, &c , formed of the shells and 
exuviae of marine organisms 

But when we attempt a further division of these two seta our 
classification soon begins to ]oae its definiteness We infer that 
some formation 1, such as the Old Red and the Trlassic, were the 
comparatively rapid deposits of lakes and inland seas ; that 
others, like the Coal Measures, London Clay, &c , were tha less 
rapid deposits of lagoonj, river valleyi, deltas, and the like, 
that others, like our finely laminated shales and clays of the 
Silurian and Juiuslc, were the slower daposiU df the broader 
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^eaa , and finally, that others, like our Chalk and Greensand, 
were possibly the extremely slow deposits of the more oceanic 
deeps 

Nevertheless, after looking at the formations collectively, there 
remains no doubt whatever in the mind of the geologist that 
their mechanical members are the results of Lhe aqueous degrada¬ 
tion of vanished lands, and that thur orgnnu. members are the 
accumulated relics of the stony secretions of what once were 
living beings NeiLher is there any possibility of escape from 
the conclusion that they have^ill been deposited by water in the 
superficial hollows of the sea bottoms and ocean floors of the 
earth crust of their time 

In the life of every individual stratified formation of the 
mechanical type we can always distinguish three siages first, 
the stage of erosion and transportation, in which the rock frag¬ 
ments were worn off the rocks of Lhe highei ground and washed 
down by rain and rivers to the sea second, a stage of deposition 
and consolidation below the surface of the quieL waters , and 
third, a final stage in which the completed rock forma turn was 
henl and upheaved, in part at least, into solid I md In the 
formations of the organic type three cori espnnding slaves are 
equilly discernible firsr, the penud of miner d secretion by 
organized beinga , second, the period of deposition arpi consnli 
dalion , and third, Lhe final period of local elevation in mass 
But one and all, methanical and organic alike, ihey bear in lVic 1 r 
composition, in their arrangement, andin their fossils, ibundint 
and irresistible evidence s tint they 74.01' the products, and that 
now they art the memorials of the physical geography of their 
time 

t-iuided by the principles of Hutton and Lyell, geologists 
have worked out with great ^are and completeness 
the effects of those agencies which rule in the first of 
these three life stages in the history of a mechanical formation 
No present geological processes arc better known to the young 
geologist than those of denudation, erosion, and transportation, 
so familiar to us in the eloquent works of our President 
They form together the subject-matter of th,U most wonderful 
fascinating chapter in geolugy, which from its modest opening 
among the quiet Norfolk sandhills sweeps upwaids and onwards 
without a break to its magnificent close on the brink of the 
gorge of the Colorado But our knowledge of the detailed 
processes of deposition and consolidation which rule in the 
second stage is still exceedingly imperfect, although a flood of 
light has been thrown up m the subject by the brilliant results 
of the UuiiUngci expedition And we arc compelled Lo admit 
that our knowledge of the operations of those agencies which 
rule in the processes of upheaval and depression is as yet almost 
nil , and what little we have already learnt nf the elfects of 
those agencies 13 the prey of hosts of conflict mg theories that 
merely serve to annoy and bewilder the working student of the 
science 

But not one of the formative triad of detrition, deposition, 
and elevation can exist wiLliout the others No detrition is 
possible without the previous upheaval of the rock-sheet, from 
which material can he removed , no deposition is possible with¬ 
out the previous depression of the rock sheet, which forms the 
basin in which the fragmentary material can lie laid down 

Our knowledge, therefore, of the origin and meaning of any 
geological formation whatever, can at most he only fragmentary 
until this third chapter in the life history of the geological for¬ 
mation has been attacked in earnest 

N ow all the rich store of knowledge that we possess respecting 
Lhe firsL stage in the life of a geological formation has been 
derived from a comparison of certain phenomena which Lhe 
stratigraphicnl geologist finds in the rock formations of the 
pnst, with correspondent phenomena which the physical geo¬ 
grapher discovers on the surface of the earth of the present 
And all that we know of the second stage again has been 
obtained in precisely the same way Surely analogy and common 
seme both teach us that all which m likely Lo he of permanent 
value to us as regards ihe final stage of elevation and depression 
must first be sought for in the svmc direction 

Within the last twenty years or so many interesting and vital 
discoveries have been made in the stratigraphy of the rock 
formations, which bear largely upon this obscure chapter of 
elevation and depression And I propose on this occasion that 
we try to summarise a few of Lhesc new facts, and then, reading 
them in conjunction with what we actually know of the physical 
geography of the present day, try to ascertain how such mutual 
agreement aa we can discover may serve to aid the strati graphical 
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geologist in his interpretation of the true meaning of the geo 
logical formations iheinselves We may not hope for many 
years to come to read the whole of this geological chapter, hut 
wt may perhaps modestly essay an interpretation of one or two 
of the opening paragraphs 

In the physical geography of the present day we find Lhe ex- 
Lenor of onr terraqueous globe divided between the two ele 
menLs land and water We know that the solid geological 
formations exist everywhere beneath the visible surface of the 
lands, but of their existence under the present ocean floor we 
have as yet no absolute certainty W e know boLh the form of the 
surface .and the composition of the outer layers of the continental 
parts nf the lithosphere , we only know as yet even in outline the 
form of the surface of Us oceanic portions 1 he surface of each 
of our great continental masses of land resembles that of a long 
and broad arch-likc form, of which we see the simplest type in the 
New World I he surface of the North American uilIi is sagged 
downwards in the middle into a central depression which lies 
between two long marginal plateaux, and these plateaux ire 
finally crowned by the wrinkled crests which form its modern 
mountain systems 1 he surface of each of our ocean floors 
exactly resembles th it of a continent turned upside down 
Taking the \llantic as our simplest type, we may say 
that the surface of an ocean basin resembles that of a 
mighty trough oi syncline, but hied up more or less centrally 
into a media] ndge, winch is bounded by two long and 
deep marginal hollows, in the cores of which still deeper 
grooves sink to the profoundest depths This complementary 
relationship descends even tu the minor features of the two 
Where the great continental sag sinks below the ocean level, we 
have our gulfs and our Medmrrnneans, seen in our type conti 
nent as the Mexican (lulf and Hudson Bay Where the central 
oceanic buckle attains the water line, we have our oceanic 
islands, seen in our type ocean as St Helena and the A/ores 
Although ihese apparent crust-waves are neither eijuAl in size 
nnr symmetrical in form, this complementary relationship be¬ 
tween them is always discernible The broad Pacific depres¬ 
sion sLems to answer to the broad elevation of the Old World— 
Lhe narrow trough of the \llantic to the nairow conunenL of 
America 

Every primary wave of the earths surface is broken up into 
minor waves, in each of which Lhe ndge and Us complementary 
trough arc always recognizable The compound ndge of the 
Alps answers to the compound Mediterranean trough , the cou- 
tinous western mountain chain of the Americas to the conunuous 
hollow of the Eastern Pacific which bounds them , the sweep 
of the crest of the Himalaya to the curve oF the lndo-Gangetic 
depression Even where the surface waves of the lithosphere 
lie more or less buried beneath the waters of the ocean and the 
seas, the same rule always obtains The island chains of the 
Antilles answer to the several Caribbean abysses, Lhose of the 
AXgean Archipelago answer lo the Levantine deeps 

Draw a section of the surface of the lithosphere along a great 
circle in any direction, ihe rule remains always the same ersst 
anti trough, height and hollow, succeed each other in endless 
sequence, of every gradation of size, of every degree of com¬ 
plexity, Sometimes the ridges are continental, like those of 
the Americas , sometimes orographic, like those of the Hima 
laya , sometimes they are local, like those of the English Weald 
But so long as we do not descend to minor details we find that 
every line drawn across the earth's surface at the present day 
rises and falls like the imaginary line drawn across the surface 
of the waves of the ocean No rise of that line occurs without 
its complementary depression , the two always go together, and 
must of necessity be considered together Each pair constitutes 
one of those ffeogt aphtcal units of form of which every con¬ 
tinuous direct line carried over the surface of the lithosphere of 
our globe is made up This unit is always made up of on arch- 
like rise and a trough like deprrssiun, which shade iQto each 
other along a middle line of contrary curvature It resembles 
the letter S or Hogarth's line of beauty, and is clearly similar 
in form to the typical wave of the physicist Here, ihen, we 
reach a very simple and natural conclusion, vu the surface of 
the earth crust of the present day resembles that of a senei of 
crust waves of different lengths and different amplitudes, more 
or less irregular aod complex, it is true, but everywhere alter¬ 
nately rising and falling in symmetrical halves like the waves of 
the sea 

Now this rolling wave like earth-surface is formed of the out¬ 
cropping edges oi the rock formations which are the special 
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objects of study of the ^Lratigraphicil geologist If, therefore, 
the physiognomy of ihe fat_e of our glnhc is any real index of 
ihechniRCter ol the personality of iIil earth crust beneath it, 
these collective geographical features should he preciselj those 
which answer to the collective structural charade s of the 
geological formations 

In the earlier day*, of geology one of the hrst points recog 
nized by our stratigraphies was ihe fact that the formations 
were successive lithological sheets, whose liLincaled outcropping 
edges formed the presenL suiface uf ihe land, and that these 
sheets hy inclined at an angle unc over the other, or as \\ ilium 
Smith quaintly expressed it, like n tilled “pile nf slices of 
bread and butter " But as discover) piogresved iht explana¬ 
tion of this arrangement soon became evident The formations 
revealed LheinseU es as a serlt'' of what had originally been de 
posited as horizontal sheets, lying in regular ordei one over tin 
other, but which had been subsequently bent up into alter 
nating arches and troughs (1 t the anticlines and synchms of 
the geologist) Their visible parts, which now constitute 
the surface of our habitable lands, were simply those parts 
of Lhe foimations which are ml hy the irregular plane of 
the present enith’s surface ML those parts of the great arches 
anti troughs formerly 1 ccurnng above that plane hive been 
removed by denudation , all Lhose pails below that plane lie 
buried still, out of sight within the solid eaiih crust 

Although in eveiy geological eclion of sulhcient extent it was 
seen that the anticline or arch never occupied without llie syn- 
cline or trough—in other words, that there was never a rist 
without a corresponding fall of the stratum yet it is only uf 
la le yeais that the stratigraphtcal geologist his come cleaily to 
recognise the fad that the anticline and synchnt must he con 
sidered together, and must be united as a single crust wave For 
the arch is never present without its complementary trough, and 
the two together constitute Lhe AtiV/vir, \,r uctina r } 01 afhii , 
nmt } namely, //if Fold , the study nf which, so bnlluntlv inaugu¬ 
rated hy Heim 111 bis " Mcchanismus der Gehirgsbildung " is 
destined, I believe, in time, to give us the clue Lu the laws which 
rule m the local elevation and depression of the eanh crust, and 
furnish us with [he means of discovery of the occult causes 
which he at the source uf those ^uperficnl irregularities which 
give to the face of our globe its viriely, u* beaut), and its 
habitability 

We have said alreod) Lhat this wave 01 fold of the geologist 
resembles that of the wave of the physicist Now wc may 
regard such a wave as foimed of two pans, ihe arch like part 
above and lhe trough like pan below The length of the wave 
ii naturally ihe length of the axial line joining the ouier 
extremities of Lhe arch and linugh, and passing ihiough the 
centre, node, or point of origin of [he wive itself, which bisects 
the line of contrary curvature The amplitude of the wave is 
the height of the arch ndded tu the depth of the trough The 
arch part of such a wave, if perfectly symmetrical, may clearly 
be regarded ns belonging either to a wave travelling to the right, 
in which case the complementary trough is the one in that 
direction, or it may be regarded as belonging Ion waVL travelling 
to the left, In which ense its trough must bL the one in that 
direction Ulit as in the case of the shore wave, lhe advancing 
slope of the wave is always the steeper, and the real centre of the 
wave must lie half way down this sleeper slope , so there is no 
difficulty in recognizing the centre of a geological fold and 
fixing the real direction of movement 

The fold of the geologist differs from the ordinary wave of the 
physicist, essentially in the fact that even in Us most elementary 
conception, as that of a plate bent by a pressure applied from 
opposite sides, it necessarily includes the element of thickness 
Aod this being the case, the rock sheet w F hich is being folded 
and curved has different layers of its thickness affecLed differ¬ 
ently In Lhe arch of the fold the upper layers of the rock sheet 
are extended, while us lower layers are compressed On the 
contrary in the trough of the fold the upper layers are com¬ 
pressed and the lower layers are extended Rutun arch and 
trough alike there exists a central layer, which, beyond taking 
up Lhe common wave-like form, remains practically unaffected 

But the geological fold has in addition to length and thick¬ 
ness, Lhe further element of breadth, and this fagt greatly com 
plicates the phenomena 

MjkHj of the movements which take place in a rock sheet 
which is being folded, or m other words those produced by the 
bending of a compound sheet composed of many leaves, can be 
fairly well studied m a very simple experiment. Take an 
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ordinary large note hook, say an inch in thickness, with flexible 
covers Rule carefully a scries of parallel lines across the edgei of 
the leaves at the top of Lhe book, about £ of an inch apart, and 
1 xactly at right angles lo the plane of the cover Then, holding 
the front edges loosely, press the book xlowly from back and 
front into an S-like form until it can be pressed no further As 
the wave grows, it will he noticed that the crosia lines which 
I have been drawn on the upper edge of the book remain fairly 
parallel throughout the whole of th^ folding process, except in 
1 the central third of the book, where they arrange themselves 
into a beautilul sheaf like form, showing how much the leaves 
uf tile book have sheared or sliddcn over each other in this 
1 central portion It will also bL seen when the S is complete 
I that Lhe book hns been forced into a third of its former hreadth 
It is clear that lhe wave which the book now forms must he 
legarded is made up of three sections viz v section forming 
lhe uulsnU of the trough on the one side, and a section forming 
llic outside of the arch on the othei, and a central or common 
section, which nnv he regarded either as uniting or dividing 
the nthei two 

As this experiment gives us a fair representaiion of what takes 
place in 1 geological fold, we see a[ a glance that the geologist 
is fori l (1 divide his fold into ilnee parts—an arch limb, a 
1 rough limb, anjl a middle limb—which last we may call the 
nr the r t/'furu, according as we regard it as connecting or 
dividing the othei two Our note book experiment shows iis 
also that in the trough limb and the arch Innb the leaves or 
layers undergo scaicely anv change of rclUive position beyond 
taking on the growing curvature of (hL wave But the layers in 
the ccniral part, or re/Y um, undergo sliding and shearing It 
will be found also, by gripping the unbound pai tg of the bonk 
hruily and practising the folding ip different ways, that this 
r >/turn 13 also a region of waiping and twisting Tllii simple 
experiment should he practised again and again until all these 
poinis are appuuit, and the vaiious stages of the folding piocess 
become cle»r , the surface of lhe bool being forced first into a 
genllc arch like rise with a cnrrcipunding trough like fill , then 
stage hy stage the arch should lie pushed over on to the trough 
until Lhe surlacis of the two are in contact and the hook can be 
folded no further 

In the structure of our modern mountain ranges we discover 
the limit beautiful illustrations of the bending and folding of the 
rucky formal 10ns of the eaith crust The early results of Rogers 
among the Allcgli^nes, of Lorv and havjc in the Western Mps, 
have been greatly extended of late years by Lhe discoveries of 
Heim and Baltzer in the Central Alps, of Bertrand in Provence, 
of Margerie in Languedoc, of Dutton and his colleagues in the 
western ranges of America, and of Peach and Horne and otheis 
m lb ohUr locks of Britain The light these researches throw 
upon Lhe phenomena of mountain structure will be found admir 
ably sumuiaii7ed and discussed in the works of Leconte, of 
Dana, of Daubicc, of Rcarle, of Heim, and finally in the 
magnificent work of Suess the “Antlnz der Erde," of which 
only the first two volumes have yet appeared 

Looking first at the mountain fold id its simplest form as that 
of a bent rock plate, composed of many layers which have been 
forced into two similar arc like forms, the convexities of which are 
turned, the one upwards .and the otherdownwards, we find in the 
present mountain ranges of the globe every kind represented 
We commence with one in which the arch la represented merely 
by a gentle swell of the rock sheet, and the trough by an answer¬ 
ing shallow depression, the two shading into each other in an 
area of contrary flexure From this type wc pass insensibly to 
others m which we see that Lhe sides of the common limb or 
septum are practically perpendicular From these we pass to 
folds in u hicn the twisted common limb or septum overhangs the 
vertical, and so on lo that final extreme, where the arch limb 
has l>een pushed completely over on lo ihe trough limb, and all 
three members, as in our note book experiment, are praclically 
welded into one conformable solid mass 

Although the movements of these mountain folds are alow and 
insensible, and only effected In the course of ages, ao that little 
or no evidence of the adual movement of any single one of them 
has been detected since they were first studied, yet it is perfectly 
plain Lhat when we regard them collectively, we have here crust 
folds in every stage of iheir existence Each example in itself 
represents some one single stage in the lifetime of a single fold 
They are Bimply crust folds of different ages home are, as it 
were, just born , others are in their earliest youth Some have 
attained their majority, some are in the pnntfe of life, and some 
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are in the decrepit staged of old age Finally, those id which 
all three members—arch limb, trough limb, and septum—are 
crushed together into a conformable mats, are dead 1 heir life of 
individual movement is over If the earth pressure increases the 
material which they have packed together may of course form a 
passive part of a later fold, but they themselves can muve no 
more 

In many cases, due partly to the action of longitudinal pres¬ 
sures, the septum become^ reduced to a plant of contrary 
motion, namely—the over-fault, or thrust plane, and ihe arch 
limb and the trough limb slide past each other as two solid 
masses But here we have no longer a fold, but a fault 

We see that every mountain fold commences hrsi as a gentle 
alternate elevation and depression of one or more of the com- 
ponent sheets of the geological formations which make 
up the earth crust This movement is due apparently to the 
tangential thrusts set up by the crcc ping together, as it were, 
of those neighbouring and more resistant parts of the earth- 
ciust which lie in front of »n<i hehind the moving wave Yield¬ 
ing slowly to these lateral thrusts the crest of the fold rises 
higher and higher, the trough sinks lower and lower, Lhe central 
common limb or septum grows more and more vertical and be¬ 
comes more and more strained, sheared, and iwiste^l As this 
middle limb yields, Lhe rising arch part of the fo]d is forced gra 
dually over on to the sinking trough, until at last all three members 
come into chnformible contact and further folding as such is 
impossible Movement ceases, the fold is dead 

We see also from our note book experiment Lhat the final result 
of the completion of Lhe fold is clearly to strengthen up and con¬ 
solidate that part of the crust plate to the local weakness of which 
it actually owed its origin and position Lhe fold has by its 
life action theoretically trebled the thickness of that part of the 
earth plate in which its dead remains now he If the lateral 
pressure goes on increasing and the layers of the earth crust 
again begin to fold in the same region, lhe inert remains of the 
first fold can only move as a passive part of a newer fold cither 
eu a part of the new arch limb, the new trough limb, or the new 
septum As each younger and younger fold formed in this way 
necessarily includes a more resistant, and therefore a thicker, 
broader, and deeper sheet of the earth crust, we have here the 
phylogenetic evolution of a whole family of crust folds, each 
successive member of winch is of a higher grade than Us im¬ 
mediate predecessor 

But it very Taiely happens that the umiinueua plate in which 
any fold is imbedded is able to resist the crust creep until the 
death of the first fold Usually, long before the first simple 
fold is completed, a new and a parallel one rises in front of it 
on the side of the trough limb, and the two grow, a.s it were, 
henceforward side by ante But the younger fold, being due 
to a greater pressure than the older, must of necessity be of a 
higher specific grade, and the two together form a generic fold 
in common 

Our present mountain systems are all constituted of several 
families of folds, all formed in this way, of different gradations 
of size, of different dates of origin, and of different stages of life 
evolution , and in each family group the members are related to 
each other by this natural genetic affinity 

Sometimes the new folds are formed in successive order on 
one side of the first fold, and then we have our unilateial (or so- 
called unsymmetncal) mountain groups, like those of the Jura 
and Lhe Bavarian Alps Sometimes they nre formed on both 
sides of the original fold, and then we have our bilateral (or 
so called symmetrical) ranges, like the Central Alps In boLh 
cai»es the septa of the aged or dead folds are of necessary all 
directed inwards towards the primary fold If, therefore, they 
originate only on one side of the fold, our mountain group looks 
unsymmetneal, with a very sleep aide opposed to a gently slop¬ 
ing ude If they grow nn both sides of the original fold, we 
have the well known "fan Mructure" of mountain ranges. In 
this case the whole complex range is seen at a glance to be a 
vast compound arch of the upper layers of the earth-crust, keyed 
up by the material of the dead or dying folds, which by the 
necessities of the case constitute mighty wedges whose apices are 
directed inwards towards the centre of the system But a com¬ 
plete arch of this kind is in reality not a single fold, but a double 
one, with a upturn on both sides of it , and it requires two 
troughs, one on each side of it, as its natural complements The 
>0-called tiniymmetrical ranges, therefore, which are constituted 
merely of arch limb, trough limb, and septum, are locally the 
more natural and the more common 

NO 1190 , VOL 46] 


It is clear that in Lhe lifetime of any single fold its period of 
greatest energy and most rapid movement must be lhat of middle 
life In early youth the lateral pressure is applied at a very 
small angle, and the ungenLial forces act therefore under the 
most disadvantageous circumstances In the middle life of the 
fold the arch limb and the trough limb stand at right angles to 
the septum, and the work of deformation is then accomplished 
under the most favourable mechanical conditions and with the 
greatest rapidity That is to aay, the activity of the fold and 
the rate of movement of the septum, like the speed of the storm 
wind, varies directly as the gradient 

In our note book experiment we observed chat little or no 
change took place in the arch limb and trough limb, while the 
seplmu became remarkably sheared and twisted The same is 
the case in nature, but here we have to recollect that these mov¬ 
ing mountain folds are of enormous size, indeed actual mountains 
in themselves I hese great arches, scores of milea m length, 
thousands of feet in height anti thickness, must of necessity be of 
enormous Weight, c&pahle of crushing to powder the hardest 
rocks over which they move, while the thrust which drives them 
forwaid is practicilly irresistible It is plain, therefore, lhat 
while the great arch limb and the trough limb of one of these 
mighty folds move over and under each other from opposite 
directions, they form together an enormous machine, composed of 
two mighty rollers or millstones, which mangle, roll, tear, squeeze, 
and twist the rocky material of the middle limb or septum, 
which lies jammed in between them, into a laminated moss 
This deformed material, which is the characteristic product of 
the mountain making forces, is, of course, made up of the stuff 
or Lhe original middle limb of the fold , and whether «c call it 
brccua, mylonite, phyllite, or schist, although it may be com¬ 
posed of sedimentary stuff, it is certainly no longer a sttaiijitd 
rock , and though it may have bi_en originally purely igneous 
material, it is certainly no lunger volcanit It 13 now a manu¬ 
factured arLicle made 111 the great earth mill 

These mountain folds, however, are merely Lhe types of folds 
and wrinkles of all dimensions which affect the rock formations 
of the earth crust Within the mountain chains themselves we 
can follow them fold within fold, first down to formations, then 
to strata, then to lamina, till they disappear at last in micro¬ 
scopic minuteness beyond the limits of ordinary vision Leaving 
these, however, for the moment, let us travel raLher in the 
opposite direction, for these mountain folds arc by no meant the 
largest known to the stratigraphical geologist Look at any 
geological section crossing the continent of North America, and 
it will be found that the whole of the Rocky Mountain range 
on its western side and the Alleghany range on the east are 
really two mighty conipoqnd geological anticlines, while the 
broad sag of the Mississippi Basin 19 actually a compound 
geological syncline mnde up of the whole pile of the geological 
formations Thai is to say, the continent of North America is 
composed of a pair of geological folds, the two arches of which are 
represented by the Rockies on the one side and the Alleghamea 
on the other, while the mtci mediate Mississippi syncline is the 
common property of both Here, then, we reach a much higher 
grade of fold than Lhe orographic or mountain-making fold, viz 
the plateau making fold or the semi-continental fold, which, 
because of its enormous breadth, must include a very much 
thicker portion of lhe earLh crust than the ordinary orographic 
fold 1 1 self 

But which must be the real middle limbs of Lhese two A men can 
folds, those septal areas where most work is being done and the 
motion 11 greatest ? 

Taught by what we ha\e already learned of the mountain 
wave the answer is immediate and certain They must be on Lhe 
steeper sides of each of the two folds, namely, those which face 
the ocean How perfectly this agree* with the geological facia 
goes without saying It is on Lne steep Pacific side of the 
western fold that the crushing and crumpling of its rocks is the 
greatest It is on the Atlantic side of lne eastern fold that the 
contortion and the metamorphvsm of Us rocks are at their maxi¬ 
mum, while in the common and gently sloping trough of both 
folds, namely, Ibe intermediate Mississippi Valley, the entire 
geological sequence remains practically unmodified throughout 

Again, whicty of these two American folds should be the more 
active at the present day ? Taught by our study of the mountain 
wave the answer again Is immediate and conclusive. It must 
be that fold whose septum has the steeper gradient. Geology 
and geography flash at once into combination. The steeper 
Pacific septum of the western fold from Cepe Horn almost to 
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Alaska is abla/c with volcanoes, while the gently inclined Vt 
flantic septum of the eastern fold from Greenland to Magellan 
Straits snows none, except on the outer edge of the Antilles, jn 
the very region where the slope of the surface is the steepest 
We see at a glance lhat the vigour of these two great continental 
foldH, like those of our mountain waves, vanes directly as Lhe 
surface gradient of the septum 

But the geographical surface of North America, considered as 
a whole, is in reality that of a double arch, with a sag or common 
trough in the middle We have seen already lhat this doulde 
arch must be regarded as the natural complement of Lhe equilly 
double Atlantic trough Here, then, if the path of analogy we 
have hitherto so triumphantly followed up to this point 
is still to guide us, the basin of the Atlantic rnihi be, 
not only in appearance, but in actuality, formed 
of two long minor folds of the snmc grade as Lhe two that form 
the framework of America, but with their members arranged in 
reverse order If so, Lheir submarine septa ought also to be 
lines of movement and of volcanic action And tins 14 again the 
case The vnlcamc islands of the Azoresand St Helena he not 
exactly on the longitudinal crests of the mid oceanic UialUn^ > 
ridge, but upon its bounding flanks 

But we have not yet, however, finished with our simple fold 
If wc draw a line completely round the globe, crossing the 
Atlantic basin aL its shallowest, between Cape Verde to Cape 
St Roque, .and continued in the direction of Japan, where the 
Pacific is at us deepest, as the trace of a great circle we find 
lhat we have before us a crust fold of the very grandest order 
Wc have one mighty continental arch stretching from Japan to 
Chili, broken medially by the sag of the Atlantic trough, and 
this great terrestrial arch stands directly opposed to its natural 
complement, the great trough of the Pacific, which is bent up 
in the middle by the mightiest of all the submarine buckles of 
the earth-crust, on which stand the oceanic islands of the central 
Pacific 

But if this be true, then the septum of all septa on our present 
earth crust must cross our grandest earth fold where the very 
steepest gradient occurs along this line, and it must constitute 
the centre point of the moving earth fold, and of greatest present 
volcanic aclivny And where is this mostsuddun of all depres 
sions ? Taught once more by our geological fold, the answer is 
instantaneous and incontrovertible It is on the shores of 
Japan, the region of the mightiest and most active of all the 
living and moving volcanic localities on the face of our globe 

But the course of the line which we indicated as forming our 
grandest terrestrial fold return 1 , upon itself It is an endless fold, 
an endless band, the common possession of two sciences It is 
geological in origin, geographical in effect It is the iveddin^- 
rtng of geology and geography, uniting them at once and for 
ever in indissoluble union 

Such an endless fold, again, must have an endless septum, 
which, in the nature of Lhings, must cross it twice Need I 
point out to the merest tyro in these wedded sciences that if we 
unite the Old and New Worlds and Australia, with their inter 
mediate sags of the Antarctic and Indian Oceans, as one imperial 
earth arch, and regard the unbroken watery expanse of the 
Pacific as its complementary depression, then the circular coastal 
band of contrary surface flexure between them should constitute 
the moving master septum of the earth crust This is the 
"Volcanic girdle of the Pacific," our "Terrestrial Ring of 
Fire.” 

Or, finally, if wc rather regard the compact arch of the Old 
World itself qj the natural complement of the broken Indo 
Pacific depression, then the moat active and continuous septal 
hand of the present day should divide them Again our law 
asserts itself triumphantly It u the great volcanic and earth¬ 
quake band on which are strung the Festoon Islands of Western 
Asia, the band of Mount St Elias, the Aleutians, Kamtchatka, 
the Kunles, the baud of Fuaijama, Krakatoa, and Sangir The 
rate of movement of the earth’s surface doubtless everywhere 
vanes directly as the gradient t 

We find, therefore, Lhat even if we restrict our observations 
to the most simple and elementary conception of the rock fold 
as being made up of arch-limb, trough-limb, and twisting but 
tull continuous septum, we are able to connecjj, in one unbroken 
chain, the minutest wrinkle of the finest lamina of a geological 
formation with the grandest geographical phenomena on the face 
of our globe. 

We find, precisely as we anticipated, that the wave-like sur- 
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face of the earth of the present day reflects in its entirely the 
wave-like arrangement of the geological formations below On 
the land we find that the smface arches and troughs answer 
precisely to the grander regional anticlines and synchnes of the 
subterranean sedimentary sequence , and it may, I believe, be 
regarded as certain that the submarine undulations have a 
similar or complementary relationship We find in the new 
geology, as Hutton found in the old, that geography and geology 
are one We find, as we suspcUcd, that Lhe physiognomy of 
the face of our globe is an unerring index of the solid personality 
beneath It bears in iLs lineaments the characteristic family 
features and the common traits of us long line of geological 
ancestors 

Such, it seems to me, is an imperfect account of Lhe intro¬ 
ductory paragraphs of that great chapter in the New Geology 
now in course of interpretation by geologists of the present day , 
and we have translated them exactly in Lhe old way by the aid 
of the only living geological language, Lhe language of present 
natural phenomena, and I doubt not Lhat sooner or later the 
rest of this great chapter will he read by the same simple means 

I have confined myself to day to the discussion of the charac¬ 
teristics of the simplL geological fold as reduced to its must 
elementary teims of arch, trough, and unbroken septum , for 
this being clearly understood, the rest naturally follows But 
lh 1 twisted plate h really the key which opens the entire 
treasure house of the New Geology in which lie spread around 111 
bewildering confusion facts, problems, and conclusions enough 
to keep the young geologist and othei scientific men busily at 
work for many a long year to come 

Into Lhis treasure house I often wander myself, in the few 
leisure hours that 1 can steal from a very busy professional life , 
and out of it 1 bring now and again heresies that someLimes 
amu^c and sometimes horrify my geological friends As you 
| have so patiently listened to what 1 have already said, perhaps 
| you will permit me in n few final sentences to indicate in briet 
| some of those novelties which I see already more or less clearly, 
and a few of those less novel points on which it appears to me 
that more light is wanted My excuse is twofold—first, to 
furnish material for work and controversy to the young geolo 
gists , and second, 10 obtain aid for myself from workers in 
other walks of science 

lbc account of the simple rock-fold I ha\e already given you 
is of the most elementary kind It presupposes merely Lhe 
yielding to tangential pressure from front and back, combined 
with effectual resistance to sliding But in the layers of lhe 
earth crusL there is always, in addition, a set of tangential 
pressures theoretically at right angles to this The simple fold 
becomes a foldedfold y and the compound septum twists not only 
vertically but laterally On the surface of tne globe this double 
set of longitudinal and traniverse waves is everywhere apparent 
They account for the detailed disposition of our lands and our 
waters, for our present coastal forms, for the direction, length, 
and disposition of our mountain ranges, our seas, our plains, 
anil lakes The compound arch becomes a dome, its comple¬ 
mentary trough becomes a basin The elevations and depres¬ 
sions, major and minor, are usually twinned, like the twins of 
the mineralogist, the complementary parts being often inverted, 
and turned through i&o J (compare Italy with the Po-Adnatic 
depression) Fvcry upward swirl and eddy has its answering 
downward swirl The whole surface of our globe is thus broken 
up into fairly continuous and paired masses, divided from each 
other by moving areas and lines of mountain making and crust 
movement, ‘.o Lhat the surface of the earth of the present day 
seems to stand midway in its structure and appearance between 
those of the sun and the moon, its eddies wanting 
the mobility of those of the one and the symmetry 
of those of the other In the geology of the 
earth-crust, also, lhe inter crossing of the two seta of folds, 
theoretically at right angles to each other, gives rise to effects 
equally startling It lies at the origin of the thrust-plane or 
ovcrfault, where the septal region of contrary motion in Lhe 
fold becomes reduced to, or is represented by, a plant cf con 
Irary motion It allows us to connect together under one set of 
homologies folds and faults The downtnrow side of the fault 
answers to the trough, the upthrow ,side to the arch, of our 
longitudinal fold , wnile the fault plane itself represents the 
septal area reduced to zero The node of the fault, and the 
alternation and alteration of throw, are due to the effects of the 
transverse folding. 
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These transverse folds of different ^rcide^, which affect 
(hfkrent layers of the earth crust differentially, account al^o for 
the formation of laccolites, of granitic cores, and of petrological 
provinces , and they enable us also to understand many of the 
phenomena of mctamorphism 

Of the folds of the third order I shall here siy nothing , but 
I must frankly admit that the primal cause of all this tangential 
movement and folding sLresB is sLill as mysterious to me as ever 
I incline to think that it 1? due to many causes—tidal action, 
sedimentation, and many others 1 cannot deny, however, that 
it may be mainly Lhe result of the contraction 111 diameter of 
our earth, due to Lhe loss of its unginal he\t into outer space ? 
For everywhere we find evidences of symmetrical crushing of 
the earth-crust by tangential stresses Everywhere we find 
proofs Lhat different layers of thaL crust have been affected 
differentially, and the outer layers have been folded the most 
We seem to lie dealing not so much with a solid globe as with a 
globular shell composed of many layers 

Ib it not just possible after all that, as others have suggested, 
our earth is such a hollow shell, or series of concentric shells, 
on the suiface of which gravity 15 at a maximum, and in whose 
deepest interior it is non existenL? May this not be so also in 
the case of the sun, through who^e spot eddies we poss blylook 
into a hollow interior? If so, perhaps our present nebula: may 
also l>e hollow shells formed of meteorites , on the surfaces of 
these shells the fiery spirals we see would be the swirls which 
answer to the many twisting crustal septa of the earth Our 
comets, too, 111 this case might be elongated ellipsoids, whose 
visible parts would be merely interference phenomena or sheets 
of differential movement 

In this case we have represented before us to day nil the past 
of our earth rb well as Us present Uniformity and evolution 
me one 

Thus fiom the microscopic septa of the lamince of the geolo¬ 
gical formations we pass outwards injacl to these moving septa 
of our globe, marked on land by our nLW mountain-chains, and 
on our shores by our active volcanoes Thence we sweep, tn 
iMturimtion, to the fiery eddies of the sun, and thence to the 
glowing swirls of the nebula; , and so outwards and upwards to 
that most glorious senLum of all the visible creation, the radiant 
ring of the Milky Way 

Prof George Darwin, in bis address to the section of 
mathematical and physical science nt the meeting of the British 
Association nt Birmingham in 1B86, with all the courage of 
genius, nnd the authority of one of the sons of the prophets, 
acknowledged that it seems as likely that " meteorology and 
geology will pass Lhe word of command to cosmical physics as 
Lhe converse ' Behind this generous admission I shelter 
myself But I feel absolutely confident lhat long after the 
physicists may have swept away these provisional astronomical 
suggestions as "the baseless fabric of a vision,” there will sLill 
remain in the treasure house of the geological fold a wealth of 
abundant material for the use of the mathematician, the physi¬ 
cist, the chemist, the mineralogist, and the astronomer, of the 
deepest interest and of the highest value 


SECTION H 

ANTHROrOLOGV 

Opening Address by Alixander Macahsier, MD, 
FRS, Professor op Anatomy in the Univermiy 
of Cambridge, Fresidfm op the Section 

On an irregular and unfenced patch of waste land, uluatcd on 
the outskirts of a small town in which I spent part of my boy¬ 
hood, there^stood a notice board bearing the Inscription, " A 
Free Coup, 11 which, when translated into the language of the 
Southron, conveyed the intimation, " Rubbish msy be shot 
here T.hls place, with its tagged mounds of unconudered 
trifles, the refuse of the surrounding households, was the favourite 
playground of the children of the neighbourhood, who found a 
treasury of toys in the broken tiles and oyster-shells, the crockery 
and cabbage staJki, which were liberally icattered around 
Mirny a make-believe house and road, and even village, was con¬ 
st rue red by these mimic builders out of this varied" material 
which their busy little feet had trodden down until its undulatei 
surface assumed a fairly coherent consistence 

Fussing by Ihia place ten years later I found that its aspect 
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had changed , terraces of small houses had sprung up, musli- 
room-like, on the unsavoury foundation of heLerogeueous refuse 
Sl|Jl more recently I nonce that these m their turn have been 
swept away, and now a large fnctory, wherein some of Lhe most 
ingenious productions of human skill arc constructed, occupies 
the Bile of the original waste 

1 hi^s commonplace history i», in a sense, a parable in w hicll 
ib get forth the past, present, and possible future of that accu¬ 
mulation of lore in reference to humanity to whiLh ib given the 
name Anthropology, and for the study ol which this Section of 
our Association is set apart At first nothing better than a 
heap of heterogeneous facta and fancies, Lhe leavings of the his¬ 
torian, of Lhe adventurer, of the missionary, it baa been for long, 
and alas is still, the favourite playgruund of dilettanti of various 
degrees of seriousness But upon ihia foundation there is rapidly 
rising a more comely superstructure, fairer to see than the original 
chaos, but still bearing marks of transuonness and imperfection, 
and I dare hazard the prediction that this 19 destined in the 
course of time to give place to the more Bolid fabnc of a leal 
Science of Anthropology 

We cannot yet cKim iliat oui subject is a real science in the 
sense in winch that name is applied to those branches of know¬ 
ledge, founded upon ascertained laws, which form the subjects 
of most of our sister Sections , lmL we can justify our separaLe 
existence, in that we are honestly endeavouring Lo lay a definite 
and stable foundation, upon which in lime lo come a scientific 
Anthropology may be based 

'\ he materials with winch we have Lo do are fully ns varied as 
were those in my llluslratmn, for we as anthropologists lake for 
our motto the sentiment ol Chromes, so often quoLed in this 
SecLion, humani nihil a nobis ahetium /utamus , and they are loo 
olten lully as fragmentary lhe bunts, weapons, and pottery 
which 1 01 in our only sources of knowledge concerning pre¬ 
historic rates of men, generally come to us as much altered 
irum their onginal forms as nre the rusty polyhedra 
which uui_e weie the receptacles for biscuits or sardines 
1 be traditions, customs, and scraps of folk lore which arc 
treasuies to the constructive anthropologist, are usually 
discoveied as empty shells, in form as much alLered from 
Lheir onginal conditions as are those smooth fragments of 
hollow white cylinders which once held the delicate products 
of the faLiorj ol Keiller or Cairns 

I have said that Anthropology has not yet made good its 
title Lo be ranked as an independent science This ib Indicated 
by the difficulty of ft anting a definition ol the same time com 
piehensive and distinctive Mr Gabon characterizes it as the 
study ol what men are in body and mind, how they came lo be 
wliai they are, and whither lhe race is tending, General Pitt 
Rivers, as ihe science which ascertains the true causes for all 
the phenomena of human life 1 shall not try to improve upon 
ihese definitions, although they both arc manifestly defective 
On the one Bide our subject is a branch of biology, but we are 
more than biologists compiling a monograph on the natural 
history of our species, as M de Quatrelages would have it 
Many of the prublems with which we deal ore common to us 
■nd to psychologists , others arc common to us and Lo 
students of history, of sociology, of philology, and of 
religion , and, in addition, we have lo treat of a large number 
of oLher maLters esthetic, artistic, and technical, which it 
difficult to range under any subordinate category 

In view of the encyclopedic range of knowledge necessary 
for Lhe equipment of an accomplished anthropologist, it is little 
wonder that we should be, as we indeed are, little belter than 
smatterers Its many-sided affinities, its want of definite 
limitation, and the recent date of Ha admission Lo the position of 
an independent branch of knowledge, have hitherto caused 
Anthropology to fare badly in our Universities In Lhis respect, 
however, we are improving, and now id the two great English 
Universities there are departments for Lhe Btudy ol the natural 
history of man and of his works, 

Out of the great assemblage of topica which come within our 
sphere, I can only select a few which seem at present to demand 
ipeelal consideration The annual growth ol our knowledge Is 
chiefly in mailers of detail which are dull Lo chronicle, and the 
past year has not.been fertile in discoveries bearing on those 
great questions which are of popular interest 

On the subject of the antiquity of man there are no freah 
discoveries of serious Importance to record. My esteemed pre¬ 
decessor at the Leeds meeting two years ago, after reviewing 
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the evidence as to the earliest traces oF humanity, concluded his 
survey with the judgment, " On the whole, therefore, it appears 
to me that the present verdict as to tertiary man must be in Hil 
form of 'Not Proven ' ” Subsequent research has noL con¬ 
tributed any new facts which lead us to modify that finding 
The most remarkable of the recent discoveries under this head 
is that of the rude implements of the Kentish chalk plateau de¬ 
scribed by Professor Prestwich , but while these are evidently of 
archaic types, it must he admitted that there is even yet room 
for difference of opinion as to their exact geological age 

Neither has the past year's record shed new light on the dark 
ness which enshrouds the origin of man What the future may 
have in store for us in the way of discovery we cannot forecast , 
at present we have nothing but hypothesis, and we must still 
wait for further knowledge with the calmness of philosophic 
expectancy 

I may, however, in this connection refer to tile singularly m 
teresting observations of Dr Louis Robinson on Lhe prehensile 
power of the hands of children at bulh, and to the graphic 
ictures with which he has illustrated his paper Dr Robinson 
as drawn, from the study of the one end of life, the same 
conclusion which Mr Robert Louis Stevenson deduced from 
the study of his grandfather, that there strll survive in the 
human structure and habit traces of our probably arboreal 
ancestry 

Turning from these unsolved riddles of the past to the survey 
of mankind as lL appears to us in the present, we are con 
fronted in that wide range of outlook with many problems well 
nigh as difficult and obscure 

Mankind, whenever and however it may have originated, 
appears to us at present as an assemblage of tribes, each not 
necessarily homogeneous, as their component elements may be 
derived from diverse genealogical lines of descent It is much 
to be regretted that there is not in our literature a more definite 
nomenclature for these divisions of mankind, and that such 
words as i act , people , nationality , tube, and type are often used 
indiscriminately as though they were synonyms 

In the great mass of knowledge with which wl deal there are 
several collateral senes of facLs, the terminologies of which 
should be discriminated In the first place there are those 
ethnic conditions existing now, or at any other point in time, 
whereby Lhe individuals of mankind are grouped into categories 
of different comprehension, as chins or families, as tribes or 
groups of allied clans, and xs nations, the inhabitant!* of re¬ 
stricted areas under one puliUcal organization This side of our 
subject constitutes luhnology 

In the second place, the individuals of mankind may be re 
girded as the descendants of a limited numher of original 
parents, and consequently each person has his place on the 
genealogical tree of humanity 4 s the successive branches 
became m their dispersion subjected to the influences of diverse 
environments, they have eventually differentiated in character¬ 
istic? To each of these subdivisions of the phylum thus differ¬ 
entiated the name race may appropriately be restricted, and the 
Bum of the peculiarities of each race may be termed race 
characters This is the phylogenetic side of Anthropology, and 
Us nomenclature should be kept clearly separate from that of 
the ethnological side The great and growing literature of An 
thropology consists largely of the records of attempts to discover 
and formulate these distinctive racc-charactcis Rate and tribe 
may be terms of equal extension, but the standpoint from which 
these categories are viewed is essentially different 111 the two cases 
There is yet a third senes of names in common use in Des¬ 
criptive Anthropology The languages in use among men are 
unfortunately numerous, and as the component individuals in 
-each community usually speak a common language, the mistake 
is often made of confounding the tribal name with that of the 
tribal language Sometimes these categories are co extensive , 
tout it is not always so, for it is a matter of history that com¬ 
munities have been led to adopt new languages from considera¬ 
tions quite independent of phylogenetic or ethnic conditions. 
These linguutic terms should not be confounded with the names 
in either of the other senes, for, as my learned predecessor once 
said in a presidential address, it u as absurd to speak of an Aryan 
Inn U 11 Wou ^ Buy that a family spoke brachycephalic 

In the one clan there may be, by intermarriage, the represen¬ 
tatives of different races , m the one nation there may be dis¬ 
similar tribes, each derived by composite lines of ancestry from 
divergent phyla, yet all speaking the same language 
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We have an excellent illustration of the confusion resulting 
from this disregard iff precision in the case of the word Celtic , a 
term which has sometimes been employed as an ethnic, some¬ 
times as a phylogenetic, and sometimes as a linguistic species 
In the last named sense, that to which I believe the use of the 
name should be restricted, it is Lhe appropriate designation of a 
group of cognate languages spoken ny peoples whose physical 
characters show that they arc not the descendants of one 
common phylum in the near past There are fair-haired, long 
headed families in Scotland and Ireland , fair, broad-headed 
Bretons , dark-haired, round headed Welshmen , and dark¬ 
haired, long-headed people in Lhe outer Hebrides, McLeans, 
“ Sancho Pan?a type"—men obviously of different races, who 
differ not only in colour, stature, and skull form, but whose 
traditions also point to a composite descent, and yet all 
originally speaking a Celtic tongue The use of the word 
Lcltxc as if it were Lhe name of a phylogeneliL species has 
naturally led to hopeless confusion in Lhe attempts to fuunulate 
race-LharaUers for the Celtic skull—confusions of a kind 
which tend to bring physical anthropology into discredit 
lhu3 Retzius characterizes Lhe Cellic crania as being 
dolichocephalic, and compares them with those of the 
modern Scandinavians bir Daniel Wilson considers the true 
Celtic type of skull as intermediate between the dolichocephalic 
and the hrachjrcephali , and Topinard figures as the Ij pical 
Celtic skull that of an Auvergnat, extremely brach)cephalic, 
wth an index of 85 1 

Our traditional history tells that we, the CelLic-speaking races 
of Britain, are not of one common ancestry, but arc the 
descendants of two distinct senes of immigrants, a British and 
a Gaelic Whatever may have been the origin of the former, 
wc know (hat the latter are not homogeneous, but are the 
mixed descendants of the several Fomonan, Nemedian, Firbolg, 
luatha dc Danaan, and Milesian immigrations, with which 
has been combined in later times a strong admixture of Scan¬ 
dinavian blood. It is now scarcely possible to ascertain to 
which of these component strains in our ancestry we owe the 
Celtic tongue which overmastered and supplanted the languages 
of the other tribes, but it is strictly in accordance with what we 
know of the history of mankind that this change should have 
taken place Wc have instances in modern times of the adop¬ 
tion by conquered tribes of the language of a dominant invading 
people l or example, Mr Hale has lately told us that the 
speech of the Hupas has superseded the languages of those 
Californian Indians whom they have subdued In like manner, 
nearer home, the Lnghsh language i^ slowly but surely auo 
planting the Celtic tongues themselves 

We may here parenthetically note that what has been ob¬ 
serve in Lhe case of language hxs also taken place in reference 
to ritual and custom Observances which have a history and a 
meaning for one race have, in not a few instances, been adopted 
by or imposed upon other races to whom they have no such 
significance, and who in incorporating them give to them a new 
local colour These pfleudomorphs of the earlier cultures are 
among the most perplexing of the problems which the student 
of comparative religion or folk lore has to resolve 

But we want more than a perfect nomenclature to bring An¬ 
thropology into range with the true sciences We need a 
broader basis of ascertained fact for inductive reasoning in 
almost all parts of our subject , we want men trained in exact 
method who will work patiently at the accumulation, verification, 
and sorting of facts, and who will not prematurely rush into 
theory We have had enough of the untrained writer of papers, 
Lhe jerry-builder of unfounded hypotheses whose ruins cumber 
our held of work 

'1 he present position of our subject is critical and peculiar , 
while on the one hand the facilities for anthropological research 
are daily growing greater, yet in some directions the material is 
diminishing in quantity and accessibility We are accumulating 
in our museums treasures both of the structure and the works of 
man, classified according to his distribution in time and space , 
but at the same time some of the most interesting tribes have 
vanished, and others ore rapidly disappearing or becoming fused 
with their neighbour!. Aj these pass out ot existence we, with 
them, have lost their thoughts, their tongues, and their traditions, 
for even when they survive, blended with other races, that which 
was a religion has become a fragmentary superstition, then a 
nursery tale or a child’s garni, and Is destined finally to be 
buried In oblivion. The unifying influences of epramerce, aided 
by steam and electricity, are effectually effacing the landmarks 
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between people and people, so that if we are to preserve in 11 
form fit for future use the shreds which remain of the myths, 
folk-lore, and linguistic usages of many of the tribes of humanity, 
wc must be up and doing without delay It is on this account 
that systematic research such as that which Mr Risley lias 
advocated with regard to the different races of India is of such 
pressing and urgent importance It is for this reason likewise 
that we hail with pleasure the gathering of folk lore while yet 
it survives, and welcome such societies lor the purpose as ihe 
Folk lore Congress recently inaugurated 

I have said that in the department of Physical AnLhropology 
our facilities for research are increasing The newly-founded 
anthropometric laboratories are beginning to bring forth results 
in the form of carefully compiled statistical tables, embodying 
the fruits of accurate observations, which are useful as far as they 
go Were these extended in their SLope the same machinery 
might easily gather particulars an to the physical characters oT 
the inhabitants of different districts, which would enable the 
anthropologist to complete in a systematic manner the work 
which Ur Beddoc had so well begun I would commend this 
work la the consideration of the provincial university college*, 
especially those in outlying distucts 

Of all the parts of the human frame, the skull ls'lhal upon 
which anthropologists have fn the past expended the must of 
their time and thought We have now, in Great Ilritain alone, 
at least four collections of skulls, each of which includes more 
than a thousand specimens, and in .he other great national and 
university museums of 1" urope Lhere are large collections avail¬ 
able for study and comparison 

UcspiLe all the labour that his been bestowed on Lhe subject, 
cr iniomelnc literature is at present as unsatisfactory as it is dull 
Hitherto observations have been concentrated on cranial 
measurements as methods for the discrimination of the skulls of 
different races Scores uf lines, arcs, chords, and indexes have 
been devised for this purpose, and the diagnosis of skulls hns been 
attempted by a process as mechanical as that whereby we identify 
certain issues of poslage stamps by counting (tie nicks in the 
margin ]lut thei c is underlying all these no unifying hypothesis, 
so that when vie, m our sesquipedalian jargon describe an 
Australian skull as microcephalia, phjenozvgous, lapeino doli¬ 
chocephalic, prognathic, plalyrlnnc, hypselopalaiine, leptosta 
phyhne, dohchuranic, cham uprosopic, and nncroseme, we are 
no nearer to the formulation of any philosophic concept of the 
general principles which have led to the assumption of these 
characters by the cranium 111 question, and we are forced lo 
echo the apostrophe of \ on Tnmk, 11 Vanity, thy name 13 
Ciamology " 


It was peihaps needful in the early days of the subject that 1 
should pass through the merely descriptive stage , but the tim 
has come when we should seek for something better, when >v 
should regard the skull not as a whole complete in itself, nor a 
a crystalline geometrical solid, nur as an invariable structure 
but as a marvellously plastic part of the human frame, whos 
orm depends on the co operation of influences, the respccliv 
shares of which in moulding the head arc Capable of qualitativ 
if not of quanilativc analytic Could measurements be devise 
w uch would indicate the nature and amounts of these severs 
influences, then, indeed, would craniometry pass from its pre 
bent , Cll, l llncr ^ condition, and become a genuine scieniifi 
method VVe are yet far from the prospect of such on idea 
system, and all practical men will realize the immense, but nc 
insuperable, difficulties in lhe way of its formulation 

In illustration of the profound complexity of the probler 
which the cramologist has to face, I would ask your lndulgenc 
while I set out a few details to show the several factors whos 
inlluence should be numerically indicated by such a mode c 
measurement 


The parts composing the skull may be resolved into four 
sets there 11, first, the brain case , secondly, the parts which 
subserve mastication and the preparation of the food for 
digestion , thirdly, the cavities containing the organs of the 
tenses of hearing sight, Rn d smell, and fourthly, those 
connected with the production of articulate speech, If our 
measurements are to mean anything, they should give us a senea 
of definite numbers indicating tbe forms, modifications, and 
relative size of these parts, and their settings with regard to 
each other and to the rest of the body 

To take the lait point first, it needs but a Bmall consideration 
to show that the parts of the skull are arranged above and below 
a certain horizontal plane, which is definite (although not easily 
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ascertained) in every skull, human or animal This is the plane 
of vision The familiar lines of Ovid— 

Pronaquc cum ipectcnt animalia cetera terrain, 

Us hominl sublime dedit ctrlumque tueri 
Jus-it, et credos ad aiders tollcre vullus— 

are anatomically untrue, for the normal quadruped and man 
alike, in their most natural position, have their axis of vision 
directed to Lhe horizon Systems of measurement based upon 
any plane other than this arc essentially artificial There are 
at the outset difficulties in marking the plane accurately on the 
skull, and it is to be deplored that the anthropologists of 
different nations should have allowed themselves to be affected 
by extraneous influences, which have hindered their unanimous 
agreement upon some one definite horizontal plane in cranio 
metry 

The Pnnkfort plane drawn through the upper margins of the 
auditory foramina and the lowest points of the orhital borders 
has the advantage of being easily Lraccd and differs ao little 
from the plane of vision that wc may wiLhout substantial error 
ado jit it 

lhe largest part of the skull is that which is at once the re¬ 
ceptacle and Lne protector of the brain, a part which, when 
unmodified by external pressure, premature synostosis, or oLher 
adventitious conditions, owes its form Lo that of the cerebral 
hemispheres which it contains Speaking in this city of George 
and Andrew Combe, I need not do more than indicate in this 
milter that observation and experiment have established on a 
firm basis ccriatn fundamental points regarding the growth of 
the brain The study of its development shows that the con- 
volutiomng of the ceiebral hemisphere is primarily due to the 
connection, and different rale of growth, of the superficial layer 
uf cells with the underlying layers of white nerve fibres , and 
that so far from the shape being seuously modified by the con¬ 
straining inlluence of the surrounding embryonic skull, the form 
of the soft membranous brim case is primarily moulded upon 
the brain within U, whose shape it may however be, to some 
extent, a secondary agent in modifying in later growth We 
have also learned that, although in another sense from that of 
the crude phrenology of Aristotle, Porta, or Gal], the cerebrum 
is not a single organ acting as a functional unit, but consists of 
parts, each of which has its specific province , that the increase 
in the number of cells in any area 13 correlated with an increase 
in the size and complexity of pattern of the convolutions of that 
area , and that this in turn influences the Shape of the enclosing 
shell of membrane and subsequently of bone 

1 he anaLomist and the physiologist have worked hand in 
hand in the delimitation of these several functional areas, and 
pathology and surgery have confirmed what experimental 
physiology has taught The topography of each part of the 
cerebrum, so important Lo the operating surgeon, should be 
pressed into the service of the anlhropologisL, whose measure¬ 
ments of the brain-case should have definite relation 10 these 
several areas In the discussion which 1 a to take place on this 
subject, 1 hope that some such relationships will be taken 
account of This is not the place to work out in detail how 
this may be done , I only desire lo emphasize lhe fundamental 
principle of the method 

The second factor which determines the shape of the indi¬ 
vidual skull is Lhe size of the teeth That these differ among 
different races is a matter of common observation , thus the 
average area of the crowns of the upper-jaw teeth in the malt 
Australian is 1.536 sq mm , while in the average Englishman 
it is only 1,286 sq mm , less than 84 per cent of that 
size 1 

It Is easy to understand how natural selection will tend to 
Increase the size of the teeth among those races whose modes of 
feeding are not aided by tbe cook or the cutler, and how, on. 
the other hand, the progress of civilised habits, assisted by the 
craft of the dentist, interferes with the action of selection in this 
matter among the more cultured races 

For larger teeth a more extensive alveolar arch of implanta¬ 
tion u necessary , and as the two jaws are commensurate ly 
developed, ihe lower jaw of the macrodontal races exceed 
that of the meio- or microdontal races in weight. Thus that of 
a male Australian exceeds that of the average Englishman in 
the proportion of 100 91. 

To work this heavier jaw more powerful muscles are needed. 

1 These and the succeeding averages an from my own measurem eats. 
Liken from never less than ten Individual cues. 
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In Lhe average well developed Englishman with perfect teeth 
the weight nf Lhe fleshy portion of the great jaw muscles, 
ma&seters and temporals, 13 60 grammes, while the weight of 
those as ascertained in two Australians was 74 grammes 

Correlated with this greater musculature a sharper definition 
of the areas for the attachments of the jaw-muscles is required 
The muscular fascicles are approximately of uniform size 
in both nucrodonts and macrodont?, os the range of mo'ion of 
the jow differs little in different races , but w hen the skull is 
smaller on account of Lhe smaller size of the brain which it 
contains, ihe temporal crest ascends higher on the side-wall In 
the average Englishman Lhe temporal crests at Lheir points of 
greatest approximation interiorly across the brows are 112 imu 
apart, but in the Australian they arc only separated by 103 mm 
the interstephanic distances in these two are lespectively 132 
and 1(4 mm 

The more powerful stroke nf the mandibular Lcclh upon lhe 
anvil of the upper jaw teeth in nivcrodonts renders necessarily 1 
proportionally stronger construction of the bases of support for 
the upper alveolar arch In any skull this arch lequues to be 
solidly connected to the wall of ihe brain case to which ihe shock 
of the impact is ultimately transmitted, and 111 order to protect 
from pressure the delicale intervening 01 gans of sight and smell, 
lhe connection is accomplished by the leversed arches of the in¬ 
fraorbital margins with their pier*, malar and maxilliry, founded 
on the frontal angular processes These found 1110ns are tied 
together by the strong supraorbital rulgr, so that lhe whole 
orbital edge is a ring, made up of the' haidest and toughest bone 
in the skeleton 

A twofold modification of this arrangement is required in the 
macrodont skull lhe bony circum orbilal ring becomes 
stronger, especially along its lateral piers , and also a* the 
alveolar arch is longer, and consequently projects finher foi- 
ward, its basis of support must be extended U) meet and bear Lhe 
malar and maxillary piers HuL 111 icrndonls are often micro¬ 
cephalia, and therefore the frontal region of the skull must be 
adjusted to form a foundation for this arch In the average 
English male skull, held with its visual axes horizontal, a per 
pendicular diojiped from the anterior ^urpLce of tlje fronto nasal 
suture will cut the pi me of the alv eolar aich betw een the premolar 
teeth or through the hrst premoWr In an Vustralnn skull the 
perpendicular euta the horizontal plane at lhe interior border 
of the hrst molar teeth 

It is obvious, therefore, that to ensure firmness, Lhe picis of 
the arches must he obliquely set , hence the jaw is piognathous, 
but it is also necdTn! that the supra orbital arcade should be 
advanced to meet and bear ihese piers, as ihe liimdibul ir sLruke 
13 always \ertical 

But the inner layer of the skull is moulded on the small frontal 
lobes of the brain, so this forward extension must affect only the 
much thicker and tougher outer table of the skull, which, at ihe 
period of the second deniltmn, here separates from the inner 
table, the interval becoming lined by r an extension nf the mucosa 
of the anterior ethmoidal cell In this way an air space, the 
frontal sinus, is formed, whose development is thus direcily 
correlated to the two factors of brain development and size nf 
the teeth If the frontal lobes arc narrow in a macrodont skull, 
then the foundations of the outer or malar piers of the orbital 
arch must be extended outwards as well as forwards, the ex 
ternal angular process becoming a prominent abutment at the 
end of a strong low-browed supraorbital arch, whose over¬ 
hanging edge gives to the orbital aperture a diminished vertical 
height 

The crania of the two most macrodont races of mankind, 
Australian and African, differ in the relation of the jaw to Lhe 
frontal bone In the microcephalia Australian, the maxillae are 
founded upon the under side of the shelf-like projection of the 
which juts out as a buttress to bear it 
On the other hand the nasal processes of the meaocephalic negro 
ascend with greater obliquity to abut on the frontal, and have, 
by their convergence, crushed the nasal bone»i together, and 
r a,aIescence wd diminution 

The crania of the two most microcephalic races present dis¬ 
tinctive features of contrast along the same lines The Bush- 
mui s skull is usually orthognathoui, with a straight forehead 
and a shallow frontonasal receii, while the Australian skull is 
prognathoui with heavy overhanging brows These conditions 
are correlated to the mesodontism of the Bushman and the 
macrodontlsm of the Australian respectively, 

In the coune of the examination of the relations of brain 
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development to skull growth, some interesting collateral points 
are elicited The frontal bone grows from lateral sym¬ 
metrical centres, which medially coalesce, union taking place 
usually between the second anti sixth years of age It lias been 
noticed by anthropologists that metopism, as the anomalous 
non union of the liaUcs of this bone has been termed, is rare 
among microcephalic races, occurring only in about r per cent 
among Vustralnn skulls Increased growth of the frontal lobes 
as the physical accompaniment of increased intellectual activity 
interposes an obstacle to the ensy’cloaurc of this median suture, 
and so in such races as the ancient Egyptian, with a broader 
forehead, metopism become* commonei, using to 7 per cent 
In modern civilised races the jiercenlage ranges from 5 to to 
In following out the duails of this enumeialion, I hive spoken 
as if the nucrodontal condition had been the primary one, 
whereas all the available evidence leads to show that the contrary 
was the case Thr character-, of all the early crania, Neandci 
lha 1 h ngis, and Cromagnnn, are tho^e of inacrudr nti 1 lie 
progress lias been from the macrodont to the rmcrodonl, n> 
it probably was from the microcephalic to the macroccphahc 

The effects of lhe ^variations in size of the teeth arc nume 
rous and far-ieaching The fluctuation in the weight of the 
jaw depending on these vacations ha* an imporlam influence* 
on the centre of gravity of the head, and aflccln the set ol 
the sLull on ^he vtrtebral column This leads to a conse 
quent change in the axes of Lhe occipital condyles, and it is 
one of the factors which determine* the si2l of the neck 
muschs, and therefore the degree of prominence of the nuchal 
crests and mastoid process 

As 1 he teeth and alveolar arches constitute n part nf the appa 
ratus for articulate speech, so these varieties 111 dental develop 
ment aie nn f without considerable influence on the nature of the 
sound pioduced The neces inly larger alveolar arch of the 
macrodont 1* hypsebml or elhp.ical, more especially when it lias 
to bt_ supported on a narrow finntal region, anil ill lb is as-.ii- 
naled with 1 more LAtcn'Uve and flatter palatine surface This 
in turn, alters the shape of the nouth cavity, and is associ iled 
w tlh a wide flat tongue, whose shape participates in the change 
of form of the cavity rff which it is Lhe flooi Ihe musculatuic 
of the tongue vines with its shape and its motions, upon which 
ailicular speech depends, heenme correspondingly modified 
Ear example, the production of the sharp sibilant S requires the 
approximation of the raised flexible edge oT the tongue to the 
inner margins of the teeth behind the canines, and lo Lhe pala 
tine margin eluse behind the roots of lhe canine and lateral 
musoi teeth Hus closes the vocal tube laterally, and leaves a 
smiall lacuna about 5 mm wide antenilly, through which the 
\ihraung current of air is forced A narrow strip of the palate 
behind tin medial halvca of the median incisurs bounds thi> 
lacuna above, and the slightly concave raised Longue tip limns 
it below 

V iih tlae macrodont alveolar arch, and the corn qiondingly 
modified tongue, sibilation is a difficult feat to accomplish, and 
hcncc the sibilant sounds arc practically unknown in all the 
Australian dialects 

It is woithy of note that the r ive sets of muscular fihres, whose 
function it is to close laterally the flask like air space between 
the tongue and the jaalate, are much less distinct and smaller in 
the longues of the Austiahans which I have examined than in 
the longues of oidinary Europeans 

There is a wide field open to the anatomical anthropologist in 
this investigation of Lhe physical basis of dialect It is one 
which requires minute and careful work, but it will repay any 
student who can obtain the material, a id who takes liuie and 
opportunity to follow it out The anatomical side of phonology 
13 yet an imperfectly known subject, if one may judge by the 
crudeness of the descriptions of the mechanism of tne several 
sounds 10 be found even in the moat recent text books As a 
preliminary step in this direction we are in urgent need of an 
appropriate nomenclature and an accurate description of the 
muscular fibres of the tongue The Importance of such a work 
can be estimated when we remember that there is not one of the 
360 possible consonantal Bounds known to the phonologist which 
Is not capable of expreoilon in terms of lingual, labial, and 
palatine musculature. 

The acquisition of articulate speech became possible to man 
only when his alveolar arch and palatine area became 
shortened and widened, and when his tongue, by Its accom¬ 
modation to the modified mouth, became shorter and more 
honrontally flattened, and the higher refinements of pronuncia- 
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Hon depend for their production upon more extensive modifica¬ 
tions in the same directions, 

I can only allude now very briefly to the effect'; of Lhe third 
set of factors, the sizes of the sense organs, on the conformation 
of the skull We have already noted that the shape and the 
size of the orbitnl opening depend on the jaw as much as on the 
eye A careful set of measurements has convinced me that the 
relative or absolute capacity of Lhe orbital cavity is of very little 
significance as a characteristic of race 1 he microbe me Austra 
lmn orbit and the megaseme Kanaka are piactically of the same 
capacity! and the eyeballs of the two Auslialnns that I have 
had the opportunity of examining are a little larger than those 
of the average of mesoseme Englishmen 

The nasal fossae are more variable in size thnn the orbits, but 
the superficial area oT their lining and their capacity are hiriler 
lo measure, and bear no constant proportion to the si/e of their 
apertures, because it is impossible without destroying the skull 
to shut off the large air sinuses irom the nasal fosse proper for 
purposes of measurement Ihus the most leptorhine of races, 
the Esquimaux, with an average nasal index of 437 has a nasal ! 
capacity of 55 c c m , equal to that ol lhe plntyrhine Australian, 
whose average is 54 5, nnd both exceed Lhe capacity of the 
leptorhine English, which average about 50 ccm 1 here is 
an intimate and easily proved connection between ddotal size I 
and the extent of the nasal floor and of the pyriform aperture ! 

These are but a few of the points which a scientific cranio¬ 
metry should take into consideration There are many others 
to which I cannot now refer, but winch will naturally occur to 
the thoughtful anatomist 

In this rapid review of the physical side of our subject the 
study of these race Lhanc'eia naturally suggests the vexed 
question ns to Lhe hereditary transmission of acquired pecu 
linnties This is too large a contiover 3 y for us now lo engnge 
in, but 111 the special instance* hefore us there are grounds for 
the piesmption that these characters of microdonlism and niega- 
cephftly have been acquired at some stage in the aneesLral 
history of humanity, and thaL they are respectively correlated, 
with diminution of use in the one case, and increase of activity 
in the other It is a matter of observation that these qualities 
have become hereditary, and Lhe point al issue is not the fact, 
but the mechanism, of lhe transmission A\ c know that use or 
disuse affects Lhe development of structure in the individual, 
and it is hard to believe that the persistent disuse of a part 
through successive generations does not exercise a cumulative 
influence on its ultimate condition 


There is a stntement in reference to one ol these characters 
which has gained an entrance mlu the lext-books, to Lhe effect 
that the human alveolar arch is shortening, and that the laat 
molar tooth is being crowded out of existence l have ex¬ 
amined 400 crania of men of the long, and round-barrow races, 
Romano-Drilish and earlv Saxon, and have not found among nil 
these a single instance of absence of the third molar or of over¬ 
crowded teeth On the other hnnd, out of 200 ancient Egyp 
nan skulls, 9 per cent showed displacement or disease, and 
per cent show the want of one molar tooth Out of 200 
modern English skulls there was no third molar tooth in I per 
cent Sd far this seems to confirm the cm rent opinion 

A et the whole history of the organism bears testimony to the 
marvellous persistence of part* in spite of contumely and dis 
use Take, for example, the present position of the little toe 
in man We know not the condition of this digit in prehistoric 
man, and have but litPe information as in its state among savage 
tribes at the present day, but we do know that in civilised 
peoples, whose feet are from infancy subjected to conditions of 
restraint, it is an imperfect organ— 


proverb, " The fathers have eaten sour grapes and the children’s 
teeth are set on edge 

But Lhere are other branches of anthropology of far greater 
interest than these simple problems upon which we have tarried 
so long The study of man’s intellectual nature is equally a 
part of our subject, and the outcomes of that nature are to be 
traced in the tripartite record of human progress which we call 
the history of culture It is ours to trace the progress of man’s 
inventions, and their fruits in language and the arts, the direct 
products of the human mind It is also ours to fullow the 
nistory of man's discovery of those secretH of nature to the un¬ 
folding of which we give the name of science The tusk is also 
ours to inquire mtu that largest and must important of all sec¬ 
tions of the history of culture which deals with the relaLion of 
human life to the unseen world, and to disentangle out of the 
complex network of religion, mythology, and ritual those ele¬ 
ments which an. real li utils, either discovered by the exercise of 
man’s reason, or learned by him in ways whereof science lakes 
no account, from those adventitious and invented products of 
human feai and fancy which obscure the view of lhe central 
realities In this country it matters less that our time forbids 
us to winder in these fascinating fields wherein the anthropo¬ 
logist loves lo linger, as the munificent benefaction of Lord 
Gifford has ensuiecl that there shall he an annual fourfold pre 
senlntion of the subject before the studenLs of our Scottish 
universities There is no fear that interest. in Llieae questions 
will flag for want of diversity in the method of treatment, or of 
varieties in the standpoints of the successive Gifford lecturers 

h rom the ground of our present knowledge we can but faintly 
forecast the fuLure of Anihropology, when Us range is extended 
by Anther research, and when it is purged of fancies, false 
analogies, and imperfect observation 1 - It may l>e that there is 
in store for us 1 clearer view of the past history of man, of 
the place and time of his first appearance, of hia primitive 
character, and of his progiess But has this knowledge, inte¬ 
resting os it may he for its own sake, any bearing on the future 
of mankind ' Hitherto growth in knowledge has not been ac¬ 
companied with a commensurate increase in the sum of human 
happiness, buL this is. probably due to the imperfection winch 
characterises Jven our most advanced attainments For ex¬ 
ample, while the medical and sanitary sciences, by their pro¬ 
gress, are diminishing the dangers which beset humanity, they 
have also been the menus of preserving and permitting the per¬ 
petuation of the weaklings of the race, which, had natural 
selection exercised its unhindered sway, would have been 
crushed out of existence in lhe siruggle for life 

II is, however, of the ts^ence of true scientific knowledge, 
when perfected, that it enables us to predict, and if we ever 
rise Lo vhe possession of a true appreciation of the influences 
which have affected mankind in the past, we should endeavour 
to learn how to direct these influences in the future that they 
shall wurk fur tile progress of the race Willi such a know 
ledge we shall be able lo advance in that practical branch of 
Anthropology, the science of education , and so to guide and 
foster the physical, intellectual, and moral growth of the indi¬ 
vidual that he will be enabled to exercise all his powers in the 
best possible directions And lastly, we shall make progress 
in that kindred department, Sociology, the study of which does 
for the community what the science of education does for the 
individual Is it a dream that Lhe future has in store for us 
such an Anthropological Utopia? 


PHYSICS AT THE BRITISH ASSOCIATION 


Of cv cry function shorn 
Excepi t j aci 4 H basin for a. ■ urn 

In 1 per cent of adults the second and third joints have 
ankylosed, in 3 per cenl Lhe joint between them is rudimentary, 
with scarcely a Lrace of a cavity, in 20 per cent of feet the 
organ has lost one or mure of its normal complement of muscles 
But though shorn of some of its elements and with others as 
mere shreds, the toe persists and he would be a bold prophet 
who would venture to forecast how many generations of booted 
ancestry would suffice to eliminate it from the organization of 
the normal man 

Nevertheless, although it is difficult to demonstrate, In the 
present imperfect state of knowledge, the method whereby race- 
characters nave originated, I think that the most of our anthro¬ 
pologists at least covertly adopt the philosophy of the ancient 
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'T'HE mathematicians and physicists of the British Association 
A could not have had better accommodation than that which 
was placed at their disposal in Edinburgh The physics lecture- 
room of a University, with Us appropriate fittings and appli¬ 
ances, is their ideal environment Almost, all the leading British 
physicists were present, the chief absentee of note being Lord 
kayleigh.and foreign men of science were well represented by such 
men as Profs, von Helmholz, Wiedemann, Oatwald, and Du 
Bois, from Germany , M Guillaume, from France , Schoute, 
from Holland , agd Michel son, from America* 

The Discussion on a National Physical Laboratory was one of 
the most important 

The speakers were Oliver Lodge, Glaaebrook, von Helra- 
holz, Lord Kelvin, Rucker, Dr Jonn Ince, Fitzgerald, Stokes, 
Carey Foster, Aynon, and the President 
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Prof Lodge opened the discussion by giving in outline of the 
work which might be done in such a laboratory 1 he work 
should include the accurate determinatum of physiLal constants, 
the maintenance of standards, and the issue or venlication o[ 
certified copies, the continuous recording of ceilain special 
phenomena, the conduction of certain sptcial experimental 
inquiries, more particularly such as might have to be earned on 
years or even centuries , the taking up and completing of line', 
of research already developed by amatmrs (or even in well- 
equipped laboratories) to thaL point at which it was impossible 
for them, unaided, to proceed farther 

Mr Glazebrook described Lhe work done at the Cavendish 
Laboratory A part of this work consists in the testing ot 
units of electrical resistance and electromotive force In miny 
cases U is quite impossible (in wcw of the more proper work of 
the laboratory) to give Lhe necessary time for the proper cany 
ing out of this work—which should lie undertaken by a N itional 
Laboratory 

Piof von Helmholz slated that one of the chief causes fui the 
setting up of the National RhysicU Laboratory at Berlin was 
the desire of the Government that mechanician;! should In. 
assisted in their work by means of properly conducted scientific 
research and superintendence It was necessary also that 
proper headquarters should exist for the construction and control 
of stand irds lhe directors are entirely free from any duties 
of teaching, no systematic instruction bung given in the 
laboratory \ large pait of the work done consists 111 standard¬ 
izing of thermometers In the hrst year of the institution 90,000 
were tested ElecLncal apparatus, steam engine indicators, and 
standard lights for gas ami electric companies, are alsu tested , 
and a considerable amount ol thermodynamiLal work is under¬ 
taken with a view to practical improvements £2500 are 
spent annually upon apparatus and work alone, exclusive of 
salaries 

Lord Kelvin said that it was a miLlei of great importance to 
the nauon that its nrtizana should have 19 good scientific direc¬ 
tion for thur work as the arlizans of Germany have for theirs 
Prof Rucker said Lhat it was by no means gratifying that it 
was necessary to send ihcrmoqicter^ to Paris in order that they 
should be compared with the air thermometer L would be of 
great advantage to have a national institution worked largely Jn 
connection with the Royal bociety 

Prof Fitzgerald, among other things, said that he doubted 
if lhe House of C ommons was sufficiently educated to under 
stand that lhe advance of scientific work was of national 
value 

The ZUstUsrion on Nomenclature of Units was opened by 
Prof Oliver Lodge on lines recently indicated in Nature 
Dr Hopkinson and Dr Preece criticized the proposed 
changes, maintaining lhat the tune had not yet anived when 
they could be advantageously introduced, even if they were 
Satisfactory, which was very questionable except in one or two 
cases 

Dr du Bois also spoke in opposition to the proposed 
changes, remarking that, even il accepted in Britain, they 
certainly would not be favoured in Germany I he discussiun 
then dropped 

The Report on Under ground Temperature dealt with obscr 
rations made in a boring at Wheeling, West Virginia 1 he 
well had been sunk by a company Lo a depth of 4500 feet The 
company decided to abandon it at this stage , but on request 
the boring was continued to a much greater depth for the pur 
po«e of the scientific observations During last Hummer obscr 
rations of temperature were made at successive depths of 125 
feet down to the bottom The surface temperature being 51 D , at 
a little more than 1000 feet below the surface, 68° 75 were regis 
tered At 3000 feet and 4000 feet respectively, 87 andi02“were 
observed , and at the bottom of the well the temperature w r as 
no 11 15 The rate of increase grows with the depth, Between 
* 59 ° 1835 feet, the average rate was 1 per 92 feet , 

between 1835 and 2486 feet it was i u per 84 £ feet This 
increased until at the foot the rate was l° per 58 feet The 
average rate was i° per 72 feet 

Report em the Discharge of Elect maty from Points —As Lhe 
result of the experiments made it was found that disturbing in¬ 
fluences, which had little or no effect at the •cathode, had a 
powerful effect when applied to the anode, so as even to pre¬ 
vent the passage of iparki. Experiments were also made with 
the view of determining the quantity of gas concerned in the 
passage of a given quantity of electricity 
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Repuiton Licit null \tanaardi —lhe committee which sub 
mitted this report had a meeting at Ldinburgh, which wa 
attended by a number of foreigners As a result of this meelinj 
they agreed to tliL following resolutions —(1) That the resist 
ance of a specified column of mercury be adopted as th< 
pracucal unit of resistance , (2) That 14 4521 grammes o 
mercury in the form of a column of unifpim cross section, 
106 3 cm in height, at o L , be the specified column , (3! 
1 hut standards in mercury, or solid metal having the same 
resistance as this column, be nnd» and deposited as standard; 
of resistance for industrial purposes , (4) That such standards bt 
periodically compared with each other, and also that their values 
be redetermined at intervals 111 terms of Lhat of a freshly set up 
mercury column It was further agreed that these resolutions 
be communicated to the Electrical .Standards Committee of Lhe 
Board of liade It was agreed that the number o aoi 118 should 
be adopted as the number of grammes of silver deposited per 
second Irom a neutral solution of nitrate of silver by a current 
of one ampere, and lhat the electromotive force of a Clark cell 

| aL 15 C should be taken as 1 434 volts 

I l J rof vuu Hclmholz remarked that a column of mercury was 

I much preferable Lo alloys, in which small fissures might exist or 
come into existence He alluded alsu to the manner in which 
the difficulties of setting up such a meicury column, arising 
from the want vf proper contact between the mercury and Lhe 
glass, may be overcome lhe British and German tests agreed 
so closely as lo show Lhat Lhe re^uks mighL be used for com¬ 
mercial purposes, possibly for cenLunes , though, for scientific 
purposes, some change might Ijl needed lie and others had 
been sent here by their Government with the object of coining 
Lo an agreement on this subject with Great Britain, and it was 
hoped that America and trance would also adopt lhe 
resolutions 

i Win Standards of Elutric Resistance, by Dr Lin deck, of 
Berlin ■—lhe nuLhor desenhed experiment'; on this subject 
Alloys containing manganese seem u> be the best for the purpose 
I hose containing zinc are the most objectionable because of im¬ 
purities Changes of riM>iance depending on the process of 
winding the colls were also investigated The best results were 
got with the alloy mangunm Changes of resistance, apparently 
due lo oxidation from contact with the air, Lake place , but these 
can be avoided by tarnishing the wire 1 ne resistance rises 
slowl) with temperature, reaches a maximum, and then decreases 
rapidly 

Prul Syl\anus *1 homson said that, in working with mangamn,. 
he had found dial it could not be relied upon if too strong a 
current were sent through it He agreed lhat no alloy contain¬ 
ing zinc should be used 

On the Clark Cell, by Dr Kahlc, Berlin —Dr Kahle gave 
details of experiments made on Clark cells He found that they 
furnished a very trustworthy standard of electromotive force, and 
lhat they were very suitable for practical work 

Frol Carhart said that he had found cells, made by different 
persons at different timei, gave practically the same result when 
used under the same conditions 

Mr Glazehrook said that he had come to the conclusion Lhat 
difference^ amongst the results given by different cells were due 
to the fact Lhat the Lime taken to reach the equilibrium condition 
differed in different cells 

Preliminary laount oj Oceanic Circulation , based on the Chal¬ 
lenger Observations, by Di A Buchan —In commumcaung 
Lhis account, Dr Buchan remarked thaL the enquiry had so fax 
advanced that the chief results could be stated The Challenge? 
observations have been supplemented by those ofMohn, Agaisiz, 
J. T Buchanan, Belknapp, and. Capt barton The surface 
winds of the globe have a special bearing on the subject of ocean 
temperature The surface winds or the Atlantic generate cur 
rents which have Lhe effect of raising the temperature on the 
west side of the Atlantic, at depths from 100 to 500 fathoms, 
about 10 degrees above the temperatnre at these depths on the 
east side At 500 fathoms the temperature is nearly the same at 
both sides of the Atlantic, but ai lower depLhi the effects are re 
versed At these depths the west side is more under the influ 
ence of the Arctic currents along the American coast, and the 
east side is more under the influence of lhe under currents froir 
the Mediterranean and lhe equatorial regions of the Atlantic. 
This high temperature distribution extends northwards even 
beyond the Wyville Thomson ridge between Shetland and Ice¬ 
land. At 700 fathoms the temperature jus r south of this ndge 11 
five or six degrees higher than it Is over the Politic, Indian, and 
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South Atlantic Oceana at Lhat depLh At 200 fathoms the tem¬ 
perature of Lhe Meditcnanean is about 56^ and i* practically 
constant down to the bottom (ijoo fathoms in some places) 
Similar conditions hold m the Gulf of Mexico, where the tem¬ 
perature at 700 fathoms is 25° 5, with no change at lower 
depths On the other hand, north of the Wyville Thomson ridge 
in the North Atlantic, there is a uniform temperature of about 
29° 5 at all depths below 700 fathoms—that temperature being 
about two or three degrees higher thin the freezing point of the 
water This undercurrent of warm salt water from the Medi¬ 
terranean, extending even beyond the North Cape of Norway, 
seems to explain why there 1 a no instance of an lueberg appear¬ 
ing off the west coast of Europe 

Physical Condition of the ITa/eis 0f the EtifiOi Channel , by 
Mr H V Dickson —The constitution of the samples of water 
agreed, on the whole, with that of the Challenger samples, 
coinciding entirely with thaL of the Atlantic water The tidal 
currents are sufficiently strong to keep the water thoroughly 
mixed from the top to the bottom, except ott btart Hay, where a 
vortex is formed—the water being colder in summer, and 
warmer in winter, than the surrounding water, and this spot is 
one of the best fishing giounds in the Channel 

On Primary ami Secondary Cells m -c huh the Elect* olyte is 
a Gas, by Prof Schuster —When an electric dischafge passes 
through a part of the gas filling a lube, all the gas is brought 
into a state in which it readily conducts electricity Prof 
Schuster has studied Lhe laws of this conduction If we assume 
lhat the primary phenomena of discharge depend on dissoci¬ 
ation of the molecule^, he remarked lhat it must often have 
appeared peculiar to experimenters that no phenomena of 
polarization appear When an elementary gas is u>ed no such 
phenomena appear When compound gases are used only 
slight polarization appears , but l’rof Schuster has found that 
lhe phenomena bee une very marked when hydrocarbons are 
used The law of decrease of polarization in this case resembles 
lhat which 11 observed when liquid electrolytes are used This 
points to the performance of work of the nature of electrolysis 
The magnitude of the effect depends on the nature of the 
electrodes It is small when copper and iron are u^ed , bm 19 
very large when aluminium or magnesium arc used When a 
latter metal was employed, a direct current being passed for a 
long time, a reverse electromotive force of 35 volts was 
got from a single cell This shows that the action is similar to 
that of a secondary cell I'rof Remold has already described 
cases in which gases act as an electrolyte in ,a primary circuit 
when under the influence of a discharge Prof bchuster has 
found that, in such cases, the employment of aluminium 
electrodes gives very strong effects 

On Peaky A/agnetic Circuits , by Dr du Hois —It appears 
from the experiments described Lhat the leakage decreases when 
the magnetization is increased 

E\Jertments on the Electric Resistance of Metallic Penvders, by 
Dr Dawfion lurner —It is well known that metallic powders 
have very great electric resistance 1 his can be reduced to an 
extraordinary degree by the passage of an clcclnc spark in their 
neighbourhood Amongst other substances Dr Turner has 
tried powdered aluminium, copper, annealed selenium, iron 
filings, small shoi, mixtures of aluminium and resin fused into 
a solid mm.*, elc ihc best results were obtained with the first 
two A short glass tube, filled with powdered aluminium, is 
placed m circuit with one or two cells and a galvanometer 
No current parses until a spark discharge occurs m the neigh 
bourhood, when a fairly large effect becomes visible, The 
powder continue! to conduct for a short time unless it be shaken 
or disturbed, when the effect ceases In the case of the rod of 
aluminium and resin, mere shaking does not destroy the effect 
though the application of heat does When the resistance has 
once been lowered in this way, the powder becomes very sensi¬ 
tive, a spark at a greaL distance produces the effect, and a very 
slight jar destroys u 

On the Stability of Periodic Motions, by Lord Kelvin —The 
mathematical investigation of this subject was illustrated by 
an experiment in which a simple harmonic vertical motion 
was given to the point of support of a pendulum When the period 
of the superposed motion was one half of that of the natural 
motion of the pendulum, the eaulUbnum became unstable, and 
the slightest disturbance caused the vertical motion of the bob 
to be changed into transverse motion of increasing amplitude 
If the superposed penod were now lessened, the vertical motion 
again became stable Similarly a rod poised vertically in un 
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stable equilibrium could become stable by having Us point of 
support moved with simple harmonic motion, of proper period, 
111 a vertical line 

Prof Osborne Reynolds remarked that it was well known to 
practical engineer* that a revolving shaft, when driven at a 
certain speed, began to bend, and might even break, though at 
higher speeds it would again become straight Lord Kelvin had 
now explained this effect 

On the Specific Conduitivity of Ihin Films, by Profs 
Remold and Rucker —When the film was an aqueoua soap 
bolulion containing a considerable portion of glycerine and a 
i.ma.11 proportion of a metallic salt, tne specific conductivity was 
the same, whether the liquid was in mass or was drawn out into 
a film not exceeding 1-200,000 in m thickness When the 
liquid consisted of an aqueous soap solution alone, the specific 
conductivity increased when the thickness became small, until, 
in the thinnest film observed, it was seven times as great as at 
first The effect seemed to be due to a breaking down of 
equilibrium when the tenuity was extreme 

A Conh ibution to the Theory of the perfect Influence Machine c, 
by J Gray, H Sc —The theory of the perfect mlluence machine 
has been shown by Clerk Maxwell to be analogous to Carnot’s 
theory of the perfect heat-engine Maxwell points out that there 
is a loss of energy in the ordinary influence machine through 
sparking at the contacts, which would render the machine in 
efficient, even though losses from leakage and the like were done 
away with Maxwell has described a machine 111 which spark¬ 
ing and the loss due to it is eliminated This is done by causing 
the carrier of electricity always to make contact with charging 
and discharging conductors when the former is at the same 
potential as the latter In the case of the discharging con¬ 
ductor, this in done by prolonging the contact springs to meet 
the carrier , in the case of the charging conductors Lhis is not 
sufficient , it is neces^ry to surround the ends of their contact 
springs by two additional conductors charged to an equal and 
opposite potential, and of such capacity as will just reduce to 
zero the potential of the small quantity of elecLncity left from 
the previous discharge '1 hese additional conductors were called 
by Maxwell regenerators, as being analogous to regenerators in 
the heat-engine 

The object of the author is to investigate the efficiency of an 
influence machine constructed according to Maxwell’s design, 
and other designs less perfect ThiB is done by drawing a QV 
(quantity-potential) energy diagram for one revolution of lhe 
carrier The results obtained arc as follows — 

1 heorclical 
efficiency 

Maxwell's machine l 

,, ,, without regenerators - 

t J + 

i, ,, without long contacts on re¬ 
ceivers ^ 

,, ,, without regenerators and with 

out long contacts on chargers ^ 

b Q + i«V 

where O — quantity received or discharged by a carrier in each 
revolution, 

V = the potential (numerical value) of the positive or 
negative receiver, 

v = the potential of the reBidual charge to be reduced to 
zero by the regenerator, 

a = the part of the earner's capaciLy due to its not 
being completely surrounded by the discharging 
conductor 

lhe conclusion is that the regenerators are of much leas im¬ 
portance than the long contacts in adding to the efficiency of an 
influence machine 

Experiments with a Ruhmkorff Coil , by Messrs Magnus 
Maclean and A Galt —The quantity of electricity induced in a 
secondary circuit by a make in a primary circuit is ecjual to Lhe 
quantity induced in the same secondary by a break in the pri¬ 
mary If, however, there is a non-metalhc gap in the circuit, 
the break impulse causes a flow id one direction! and the make 
causes either no flow, or a much less flow in the opposite direc¬ 
tion , because rhe short intense impulse of the former breaks 
down the resistance, while the comparatively long and leu In- 
terse Impulse of the make either does not break down the re¬ 
sistance at all or only does so lo a slight extent, so that the 
| effective resistance is much greater In one direction than in Lhe 
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other To obtain the average difference of ihe quantity of elec 
tricity set in motion in one direction ovei that in the other, an 
electrolytic cell and a vacuum tube were placed in the secondary 
circuit of a small Ruhmkorff coil The solution 111 the cell was 
sulphate of copper of density 1 7 with J per cent of commercial 
sulphuric acid added The mean uf seven experiments, lasting 
from two to four hours, gave the average electrolytic current 
calculated from the gain of ihe cathode, as ^ of a milhampere A 
similar experiment, in which ihe vacuum tube was replaced by 
a very' large liquid resistance, led to no result 

The Application of Intel fuence Methods to Spat) on tpn 
MeaTUienunt, by Prof A Michelson —Prof MichcNnn's 
‘'wave-compiler" consists essentially of a small plane sheet of 
glass with parallel surfaces and two mirrors The mirrors are 
set at right angles Lo each other and the central plane of the 
glass passes through their line nf intersection, making an angle 
of 45“ with each of them Raya of light from the source under 
examination fall upon the glass surface at an angle of 45“, and 
are parti) rellecled, partly transmitted, so as to sutler normal 
refkcLion at the mirrors, and finally proceed from the other 
surface of the gloss, at an angle of 45 , to the eye Normal dis 
placement of one of the mirrors pirallcl to iLself causes a differ¬ 
ence of paLh which produces interference If the source of light 
emits radiation of two wave-lengLhs (as in the case of Incan 
descent sodium), or of more, the brightness of the interference 
bands—regarded from the centre outwards—exhibits periodic 
variation, which can be accurately observed The law of -vani 
tion can he calculated when the distribution of light in the 
source, as regards wave-length and intensity, is known Con¬ 
versely, the method can he used to deleimine the nature of this 
distribution Mr Michelson has examined various sources of j 
light—oxygen, hydrogen, zinc, cadmium, mercury, Ac —and 
has found that lines which in the most powerful spectroscope 
appear single, are really double, triple, or even more complex 
In examining hydrogen at different pressures and temperatures 
the results indicated that the widths of the component lines 
decreased as Lhe pressure decreased, but not without limit In¬ 
vestigations made on a large number of substances give strong 
confirmation of the kinetic theory of gases 

On a Periodic Jiffcct which the. Size of Hubble* has on their 
Spud of Aiccnt in Tci/tcal Tubes containing Liquid , by Dr F 
r Trouton —The chief peculiarity observed when a bubble of 
air ascends in water is that the speed of ascent is a periodic 
function of the size of a bubble Ihe form of the curve ob¬ 
tained by plotting the volumes of the bubbles as abscissa and 
Lhe corresponding speeds as ordinates showed that at first, as 
would he expected, increase in size diminishes the speed , but 
afterward* the speed increases in value, then reaches a maximum 
at about twice the minimum speed , and so on two or three 
times, depending on the diameter of the tube employed The 
oscillations in the curve die out in much Lhe same fashion as 
those of a pendulum in a viscous medium The form of the 
bubbles was almost spherical at the first minimum , after this 
Lhe bubble is pointed at the top until Lhe second minimum is 
reached, when it is again rounded at the top, but has a dumb¬ 
bell shape, and bo on, presenting in this way similarities to the 
breaking up of a liquid column through surface tension Liquids 
which do not mix with water were uaed instead of air, and air 
bubbles in other liquids were also used 

On a Method of Determining Thermal Conductivities , by Mr 
C H Lees — 1 he method has more direct application to the 
determination of the conductivity of a liquid than previous 
methods have It consists in measuring the amount of heat 
conducted, under given conditions, through a film of liquid 
placed between two copper cylinders It was found most con 
venlent to keep the upper cylinder at the temperature of the 
surrounding air, while the lower one was kept cool by water 
from the mams Precautions were taken against errors from 
radiation, &c. 

A Magnetic Curve Tracer , by Prof Ewing —The apparatus ia 
designed to plot mechanically the ordinary magnetization curve 
The curve 1 b traced on a screen by A spot of light reflected from 
a mirror, which u subjected to two motions—one proportional 
to the magnetizing force, the Other to the magnetization These 
motions are Communicated by meant of the lagging of wires 
placed in air-gaps m magnetic circuits In the oof case, the wire 
carries a steady current in a varying field , in the other the wire 
sanies the varying current Jn a steady field The curves may 
m traced on sen 11 tired paper , and the instrument should be of 
nuch use to engineers for testing purposes In working with 
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the instrument Piof hwing has ol^ervcd true effects of magnetic 
time lag in the inward penetration of magnetization 

On a Magnetic Balance an l its Practical Use, by Prof du 
H us —A test bar of standard size is placed within a magnetizing 
coil Over this is placed an iron yoke, balanced on a knife edge, 
and having attached to it a graduated scale \\ ith sliding weights. 
When a current passes through the coil the equilibrium is dis¬ 
turbed, and it is restored by sliding Lhe weight along the scale 
The position of the weight then gives the magnetization in abso¬ 
lute measures in c g * units I ha position of Lhe yoke is one of 
unstable magnetic and mechanical equilibrium 

On Earth Cm rent Storms in 1892, by Mr W II Prcece — 
J11 communicating this paper, Mr Preece spoke of the great im¬ 
portance of observers at all parts of the globe contriving to collect 
data regarding electric storms 

On (he Dielectric of Condensers, by Mr W H Preecc — The 
author pointed out that in the condensers used by him there was 
evidence of work done upon iKl insulating material, which 
necessarily retarded the rale of propagation of signals 

On Polar izing Gr tiling r, by Prof du Hois —lhe author has 
constructed minute gratings with silver wire scarcely visible to 
Lhe naked eye Radiant heat and long light waves are polarized 
by these gratings in Lhe same way as electromagnetic radiations 
are polan*;d by larger w ire gratings 

The Volume+Effuts of Magnetism , by Dr C G Knott—lhe 
results for iron tubes have been already described in Nature 
I n one case a steel tube, of given bore and Lhickness of wall, 
give increase of internal volume in all fields used Usually the 
volume diminishes in low fields and increases in high The 
effect* were shown to the audience by projection upon a screen 

An Estimate of the Pate of Pr opagation of Magnetization in 
Lon, by Prof Fitzgerald —Assuming that the iron is constituted 
of a s)*tem of little magnets, and wiLh possible assumptions as 
fL the size of these magnets and their strength, it is found that 
their natural rate of vibration may be one hundred millions per 
second Unles* the period of the vibraLion propagated through 
the iron approximates to this the wave lengths would be very 
small , while quicker vibrations, with periods like those of light, 
would not be propagakd at all 

Ex pa 1 mental Proof fiat the Coefficient of Absorption is not 
affected by Density oj Illumination, by Dr W Pedaie—When 
parallel rays of light pass through a uniform absorbing medium, 
the intensity of the light diminishes according to a certain law 
I he assumption which, on this point, h made the basis of the 
theory of radialidhis that ihL fractional dimumtion of intensity, 
at any stage, per unit ofthickncs* traversed (called the coefficient 
of absorption), is independent of the intensity of the light Sir 
G Stokea has indicated a method of tesLing the point 
by the reflection of light, at nearly perpendicular incidence, 
from the surface of glass—part of the absorbing medium 
being placed in the path of half of the light before 
reflection, and a similar part being placed in the path of the 
other half after reflection Both portions, being then projected 
on a screen, could be directly compared in respect of colour and 
intensity No Lest seem* lo have been made by this or any 
other meLhod, In Dr Teddie’s method light is pasted through 
two double image prisms and a plate of quartz Four rays are 
thus produced, coloured alike in pairs, the colour of one pair 
being complementary to that of the other The colour of one 
pair can be made to match as nearly as possible the colour most 
readily absorbed by the medium, similar portions of which are 
placed at different distances from the points from which these 
rays are made to diverge by means of a lens The light being 
projected on a screen, a direct comparison is obtained The 
media used were pieces of surface-coloured glass In no cone 
was any difference observed, although the intensity varied from 
I to iooo, and the eye could have observed the difference of 
one per cent in the brightness of the two discs thrown on the 
screen, without Lhe additional help of change of colour 

On Dispersion in Double Refraction due to Electric Stress, 
by Dr John Kerr —The fact of dispersion has been established, 
and it is found that the optical effect drpends upon the wave¬ 
length, being Lhe inverse ratio of tbfi square root of the wave¬ 
length. 

On a Delicate Calorimeter, bv Messrs J A. Marker and P J 
Hartog This is essentially a Bunsen IcC'CaJorimeter, with solid 
acetic acid instead of tee, so being much more delicate, and 
capable of being used at ordinary temperatures 

On Graphic Solutions of Dynamical Problems, by Lord Kel¬ 
vin —The method of drawing meridional curves ef copillary «ur- 
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faces nf revolulion, described in "Popular Lectures and Ad¬ 
dresses,” vol 1 ■ 2nd edition, pp 31-42, suggests a correspond¬ 
ing method for the solution of dynamical problems 

Reduction of every problem of Two Freedoms in Con ^crvative 
Dynamic r, to the drawing of Geodetic Lines on a Suijact of spivtn 
Specific Cun’aiw e , by Lord Kelvin 

1 Any conservative case of two-freedom motion 1^ proved lo 
be reducible to a corresponding case of the motion of a material 
point in a plane 

2 In plane conservative dynamics, wiLh any given value for 

the energy constant, F, the resultant velocity, tj, at any point 
(r,y) is a known function of being given by the equation 

^ = 2(L-V) (i) 

where V denotes the potential at (r, y) , and every problem de 
pends on drawing lines for winch Jtjds (the Maupertius "action ”) 
is a minimum 

3 Considering any part, S, of the inlimte plane, find a sur 
face, S', such that any infinitesimal triangle VII C' drawn on it 
has Us sides y/r/„ of those of a corresponding triangle AHC in the 
field, S, of our plane problem </ 0 denoting the value of q at any 
particular point (i 0 , y ti ) in the plane By the principle of least 
action we see instantly that the hnes on S' correiponding to 
paths on S, are geodetic Thus the adynamic cz se of motion of 
a particle on S', is found is a perfect and complete representative 
of the motion on the plane surf ice S, under force with any 
arbitrarily given function V, for its potential, and any particular 
given value, E, for the total energy of the moving particle 

4 It is easily proved that the surface S', to he found accord 
ing to §3, exists , and that its specific curvature (Gauss’s name 
for the product of its two principal curvatures) at any point , is 
equal to 

A ' log q 

n x 

5 Examples are given of the finding of S' As one ex¬ 
ample, illustrating the practical usefulness of this method in 
dynamics, the problem of the parabolic motion of an unresisted 
projectile is reduced In the drawing of geodetic lines on a certain 
figure of revolulion of which the explicit equation is expressed in 
terms of elliptic functions 


THh PERIODIC VARIA TIONS OF ALPINE 
GLACIERS 

1 IIS twelfth Report, dealing with the Alpine glaciers and 
their changes, by Dr Forel, comes in the nick of time, 
and will he generally welcomed, for iL announces that the ques 
Lion of glacier changes in the Alps will in future he studied 
systematically, and, fuilher, we learn in a postscript that the 
Slate Council of the Canton of T e Valais have, on the propo¬ 
sition of M Maurice de la lherre, head of the Home Department, 
decided to take under its efficient direction the studies of obscr 
vation and control of the variations of glaciers These obscr 
vations are confided to the charge of the Cantonal Adminis¬ 
tration of Forests, the head of which is M Antoine de Torrentc 
nt Sion M Forel records this act of intelligent and prudent 
administration with keen satisfaction and true gratitude, and 
would gladly see it imitated by other cantons possessing glaciers, 
M Ford publishes also the report, which, in compliance with 
the wishes oT M de la Pierre, he had addressed to the Home 
Department of Le Valais It is equally applicable to the 
glaciers of other canton* in Switzerland, and we therefore pnnt 
ft in extenso 

M de la Pierre, Councillor of State, head oj the Home Depart¬ 
ment, Sion 

Sir,—R eferring to the interview you granted me on January 
31, and m reply to your question, I have the honour to give you 
the following particulars — 

Glaciers In general, and particularly those of Le Valais, are 
subject to variations in shape, which, according to an irregular 
periodicity, cause them sometimes to grow in length, in breadth, 
in thickness, sometimes to decrease, often in very considerable 
proportions These variations, which in recent centuries have 
attracted the attention of the populations interested and of 
naturalists, have io this century been the subject of direct study, 
especially during the last twenty years. 

It has been recognized that most of the great catastrophes which 
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have ravaged the region of the high Alps, have been raused by 
these glacial variations It is when the glacier extends, lengthen*, 
arrives at its maximum, that it not only invades the fields and de 
slroy'- Alpine chalets, but barricades the valleys, arrests the flow of 
rivers, and creates temporary lakes, the evacuation of which 
ravage? the country , or else, surpassing its mual dimensions, iL 
forms an avalanche, the destructive power of which is terrible 
Taking my examples fiom Le Valais, I attribute Lo forces of this 
kind the catastrophes of the Valley of Saas, 1633, 1680, 1772, 
caused by the oxerflow of the lake Mattmarck, due Lo the stop¬ 
page of the Viige by the glacier of Allahn , the catastrophes of 
the valley of Uagne, 1545, 1605, 1818, caused hy the formation 
of a temporary lake behind the barricades of the glacier of 
Gictroz , the catastrophes of Randa, 1636, 1819, caused hy ibe 
fall of the glacier of Bies, which had assumed extraordinary 
dimensions , perhaps we might also attribute to the same source 
the inundations of St Bartholomew, 1560, 1635, 1636, 1835, 
which may have been due to the excessive increase and fall of 
the terminal extremity of the glacier of Plan-ncvc of La Dent du 
Midi 

Since these variations of glaciers are the cause of great 
catastrophes in mountainous regions, they are deserving of 
attentive study , there is scope lo form theories and to lecognize 
the rhythm of their periodicity , it is very necessary to he able 
to foresee their development, in order lo ward off threatening 
events 

Now, the preparatory study which we have made within the 
last few years has shown us that the penodiciLy of glacial vari¬ 
ations is much lunger than was formerly believed to be the case , 
the popular dictum that the increase in the size of glaciers recurs 
every seven years is certainly incorrect We cannot yet give 
definite figures, but probably the cycle **f glacial variation is as 
much as 35 Lo 50 years The latter period alone has been 
studied attentively , if 1S50 or 1S55 be hxed upon as the epoch 
of maximum of glaciers, they have been steadily decreasing m 
past years, so that fn>m 1870 to 1875 we were nnt aware of a 
single one on the increase In 1875 the Glacier des Bossons du 
Mont Blanc ga\e the signal for a new period by commencing to 
lengthen oul, it was followed in 187S \nd 1870 by the glaciers 
of Tnent and Zigiorcnove, ihen successively hy *nme thirty 
glaciers in different valleys of I e Valais , but the phase of in 
crease is nnt yet general in jour canton , a number of large 
glacier*, Arolla, Otemma, Corbassicre, Le Gorner, Le Rhone, 
arc still decreasing or stationary It is only of the Mont Diane 
group that the increase can be said to be general , in Le Valnis 
it is in process of development, and we are still very far from 
the maximum stage of glaciers If, cu is probable, the maxi 
mum only arrives at the commencement of next century, the 
actual period of glaciers will have lasted more than lifly years 

Thus this is a phenomenon, whose cycle is equal 01 superior 
Lo that of the average human life , one generation of men 
witnesses only one of the glacial variations It is a phe¬ 
nomenon of such majestic slowness that its study is exceptionally 
difficult 

A phenomenon of which a man can, in his whole life, sec but 
one manifestation, surpasses in its amplitude the powers of 
initiative individual study To observe the facts of so pro¬ 
longed a period, organizations are required of a superior dura¬ 
tion Shall we address ourselves, therefore, to learned societies, 
which, being continually renewed, may be supposed lo have 
sufficient continurrce? We fear that, even in the most power¬ 
ful of these societies, Societies of Naturalists and the Alpine 
Clubs, a sufficiently keen interest in observations, which can 
only be utilized after the lapse of some generations will not be 
felt for the observations to be organized and carried out with the 
necessary perseverance It seems to us that the State alone, by 
virtue of the indefinite continuance it enjoys, is in a position to 
follow out this sludy with a sufficiently long grasp However 
much we may be in favour of private individual or collective 
initiative action m researches and scientific work, in this special 
case we believe it advisable to have recourse to the State ad¬ 
ministration, considering it the only institution of sufficient 
duration to proceed to the study of phenomena of such extreme 
slowness 

We therefore take the liberty of addressing ourselves very 
respectfully to the Government of the Canton of Le Valais, and 
beggmg it to introduce the study and observation of the varia¬ 
tions of glaciers, which have so great an influence on the pros¬ 
perity of mountain populations. 

It seems to us that the State department best fiLted for such a 
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study would be that of the Administration of Forests The 
forest inspectors and their agents are called upon by thi ir 
functions to Lravel over the high valleys of the Alps , they would 
thus be able, without great additional labour, to undertake the 
observation of glaciers 

As to the programme on which they should work, we would 
simplify it as much as possible, and reduce it to two |x>inb — 

1 To attentively survey the glaciLrs in order to fix for each 
one the year of maximum and the year of minimum extent in 
their successive variations 

2 To specially watch the dangerous glauer^, and warn the 
Administration of the danger they may cause by assuming ex- 
aggerated dimensions during their phase of development 

In order to carryout this double programme, the Government 
should charge each inspector of forests to study the glaciers of 
his district, and to inscribe on a register aa ho*. the state of 
growth and decline of each glacier e\cry year b or important 
glaciers, interesting or dangerous, he should have measurements 
made from fixed marks, and state in exact figures the changes in 
the dimensions of the glaciers , for little, uninteresting, nr un 
important glaciers, occasional inspection and the reports of the 
mountainLerti would suffici to ascertain their slate uf growth or 
decrease 

M Antoine de Toirent, Inspector General of the Forests of 
Le ^ alais, has long Ihui occupied in collecting observations on 
the glacial variations of our Alps , it is fiom him that we hive 
obtained all the facts recoided by science m this field of research 
in Le Valais , it is for him, not for us, to give instnu linns as to 
the way in which ihc observations should be organized 

This study is not an expensive one it calls foi no gieut out¬ 
lay 011 the part of the State, nor does it make great cleinindsou 
the powers and ihe Lime of the observeis It may lead to im¬ 
portant and useful results It can only be successfully carried 
out by the State, since that alone has the necesaaiy persistence 
to continue it long enuugh I therefore venture to reeommrn l 
thcsL studu s on the variation of g) uais to your great benevu 
Icncc, and to Lhe enlightened solicitude wiili which you follow 
all questions interesting to the public welfaie Men of science, 
who consetralL their lives to Lhe study of lhe phenomena of 
natuie, are ready to help you to Lhe besL of Lheir ability to study 
these questions from a theoretic point of vilw Hut it is neces¬ 
sary, m ordei to arrive at practical results, to have a collection 
of materials of ob^civation which the SLate alone seems to us 
capable of bringing together vv nh success 

Accept, M le ( unseilleur de 1 ' lit, the expression of my veiy 
respectful mil devoted consnJeiaLiun 

F A hokn 

Morges, I 1 ebruary 10, 1S92 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 8 — M de Lacaze-Dulhiers 
in the chair —The “ Pythonotnoiphs of France, ’ by M Albeit 
Gaudry Announcing the discovery of the snout of one of the 
great chalk reptiles termed pylhonoinorphs by M Cope, on 
account of their similarity to llie sea serpent as imagined by the 
ancients The specimen is from a pythonoinorph 10m long, 
and was found in the upper chalk of Cardessc, near Pau It is 
similar to the Mosasaut n\ gigantcus of Maestricht, and has been 
termed L\odon mostuaurouies A smaller and somewhat similar 
specimen was also found, and was termed Liodon tom/rtsstdens 
These and a few minor fragments are the first Tepresenta 
tivea of the pylhonoinorphs fouhd in France—On the 
production of sugar in the blood at the expense 
of the peptones, by M R Lupine —On the lava of July 12, 
1892, in the torrents of BLonna&ay and Bon-Nant (catastrophe 
of Saint Gervais, Haute Savoie), by M P Demontzey After 
describing the probable course of the catastrophe, the writer 
comes to the following general conclusion —That the lava of 
July 12 has behaved exactly like those which have been observed 
before in the torrents of the Alps and the Pyrenees. That its 
energy was all the more disastrous as the transport in masses 
commenced in the most elevated regions of the torrent basin 
after the sudden bursting forth of a large bodyaof water concen 
tnued more rapidly even than in the most violent hailstorms in 
the upper basins or torrents without glaciers. That the volume 
of the deposited materials of ail sorts—estimated at about one 
million cubic metres—presents no anomaly in c ?m portion with the 
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relatively small amount of water, which effected the transport 
by a senes of successive bounds, with alternate momentary 
accelerations and letardations of speed That this torrent 
phenomenon has substituted for a simple and hitherto harmless 
rivulet a torrent whose activity can be mastered with a relatively 
short delay That both in the Alps and the Pyrenees similar 
cases of the transformation of peaceful rivulets into formidable 
torrents can be cited, aggravated bj the fact of their being 
caused by ram, which is even more difficult to predict and ward 
tiff than the dangers presented by a glacier \nd lastly, that 
this great disaster could not have been provided against, since 
nobody had had the idea even of exploring lhe glacier of 
IVte-Kousse — On n property of lamellar bimetallic con- 
ducLOr>> submitted to electromagnetic induction, by MM 
Ch Reignier and Gabriel Parrot An arrangement re 
calling Faraday's disc is obtained by substituting for Lhe 
ordinary copper conductors thin plates composed, along their 
thickness, of a very magnetic and a highly conducting metal, 
so placed that the lines of force arc perpendicular lo llu ir 
thickness The flow of induction emanating from the noilh 
pole is di\tiled inio several sheets of parallel lines very close Lo 
gethei, which only traverse the magnetic portions of the himL- 
talhc conductors, and the tubes of force become cylindrical 
The waiUible energy in such an arrangement increases at a rate 
which is sensibly proportioned to the height of the cnnductois 
An apparatus constructed on this principle gave, with a weight 
of 750 kg and a velocity of 500 resolutions, 32,000 watts 
grnng an outpuL of 42 watts per kg of the machine—The 
application of the rneasuiemcnt of density lo the determination 
uf the atomic weight of oxygen, by M A I educ The com 
position of water b) volume, and thence its composition by 
wcighi, wire determined by finding lhe density of a mixture of 
hydrogen and oxygen produced by the elecLrolysis of an alkaline 
solution After an clectiulysis of several days, during which 
the superfluous gas was allowed to escape through mercury, the 
liquid and thr pl'iliiium p lies were saturated with gas, nnd the 
density obtained by the method previously described dnl not 
vaiy by more than o 0001 gi I he value within , J „ per cent was 
o 41423 The volume rauo between hydrogen and oxygen was 
2 0037 at o , and the atomic volume of oxygen 1 9963 The 
atomic weight of oxygen by Lhis method is 13 S77, and by the 
synthetic method 15 882, so ihat 15 8S must be taken for the 
mean atomic. weight lienee lhe molecular weight of water 
vapour is 17 9S, and its iheoreLical density o 622 —On the 
general form oP boiling-point curves foi central substitution 
compounds, by M G IIninths —Note on Lhe existence in the 
earth of an acid mineral substance as yeL undetermined, by M 
Paul de Mondesir If all the carhoniL acid contained in lime be 
driven off by a strong acid, and the ratio of lime to carbonic acid, 
be carefully measured, Ihclnnr is found lo exceed the quantity 
necessary for saturation lhe earth leinauis always acid and 
capable of decomposing carbonate of lime in the cold That this 
acid residuum cannot be humic acid or free silica is proved by 
the total destruction of the organic substances by ignition or 
potassium permanganate, which leaves Lhe property in question 
unaffected The quantity of acid mutter vanes from 2 to 1 
pei cent of the earth It is very stable, and its composition has 
not yet been determined —Calcareous soap and boiler explosions, 
by M A Vivien —Pupme, a new animal substance, by M A 
B Griffiths This is extracted from the skin of the chrysalis of 
several lepidoptera —On the colouring matter of Mrcrotoccus 
prodt^iosKs, by the same —On the coccoid fltate of a nostoc, by 
M C bauvageau —On an alga living in the roots of Lhe Cycadt^ % 
by M P Hanot —On the presence of fossils m the azoic for¬ 
mations of Bretagne, by M Charles B&jtois —On the discovery 
of cut flints in the quaternary Rhinoceros Mtrckt alluvium of the 
Saune valley at Villefranche, by M Ch Deperet 

Rome 

R Accademla del Lincei, June 5 —The 289th' annual 
meeting, honoured by the present!* of H M King Umberto I 
—The President introduced the two committees charged with 
the examination of the works in competition for the two royal 
prizes of 10,000 lire each, one 4 or social and economic sciences, 
the other for mathematical science! Senator Lampertico, re 
porting for the first committee, laid,, fhat, although two essays, 
one on “ Ancient Socialism," by Salvatore Cogneiti de Martils, 
and another on the laws of the distribution oF weaUh, bearing 
the motto, 11 Lahore in us ,” had shown considerable merit, the 
committee had not felt justified in awarding the prize to either 
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Professor Cerruti, on behalf of the second committee, repotted 
that two cindidaiet had been found equally deserving of the 
mathematical prize, viz , Professor Luigi Uianchi by his essays 
<m the triple orthogonal system* of Weingarten and allied sub¬ 
jects, and Professor Salvatore Pincherle in virtue of his various 
works on the general theory of functions It wis therefore 
decided to divide the prize equally among these two candidates 
—The last of the ministerial prizes for professors of secondary 
classical and technical schools, amounting to a total of qooo lire 
for philological, and 900Q lire for physical and chemical 
subjects, were distributed among thirteen candidates, prizes of 
3000 lire being obtained by Professors Na>ini and Costa for 
their work “On the Variation of Refractive and Dispersive 
Power of Sulphur in its Compounds/' and by Dr I nnco 
Saiviom for his contribution “On the Construction of the Legal 
Ohm "—General Ferrero then addressed the meeting on the 
subject of scientific measuring instrument s Although, lie said, 
the human eye, Lhat natural model of the telc^Lope, the micro 
scope, and ihe photographic camera, can distinguish within a 
few hundredths of a millimetre whether two points are in con 
tact , although the ear can appreciate sounds ranging from 32 
to 70,000 vibrations per second, and is able, while following the 
rhythm of a full orchestra, to discover I he slightest dissonance , 
yet the power of our senses is limited to a cumparaHvcly small 
portion of the infinite variety of external jvienomena, that 
portion which is of more immediate value for our merely animal 
life The errors which the un tided senses are liable to lead us 
into are m only due to their sub)ecLivdy, which renders the 
impressions of one individual incnmpaiable with those of 
another, or with his own under different conditions The use 
of instruments enables us to submit these impressions Lo 
measurement, to compare them amongst themselves, and 
immensely Lo extend our field of investigation towards the 
infinitely great and the infinitely small The progress made in 
this direction during the last fi_w hundred years justifies the 
hope that the time is not far distant when the results of observa¬ 
tion will be as far as possible beyond the personal influence of 
the ohserver The disciple of science will read the truth in the 
book of nature, traced out liy Lhe phenomena ihemselves The 
umveise, which has always remained inaccessible to metaphysics, 
will willingly disclose us secrets to the researches of modern 
science This owes its great progress during the last century 
mainly to the perfection and delicacy of its measuring instru¬ 
ments, which has made modern astronomical observations a 
thousand times moie accurate than those of’the ( haldees, and 
has, by making very minute differences of temperature appreci¬ 
able and measurable, enabled biology to enter the ranks of the 
exact sciences. The accuracy of measurements of length and 
mass is ensured by the arrangements in connection with Lhe 
International Office of Weights and Measures at Brcteml Some 
recent compausons of standards gave a probable error in length 
of i / 20,ooomm , while that for mass was ^/roco mgr The 
determination of weight has been carried to such a pitch of 
accuracy, lhat it has been found possible, at Rreteuil, at 
Monaco, and at Rome, to measure the slight differences of 
weight produced by varying lhe height above the ground by a 
few metres For Lhe measurement of time there nas been no 
necessity of fixing a conventional standard The marvellous 
invention of the pendulum has made it possible to subdivide 
almost indefinitely the natural fundamental unit, the duration of 
the rotation of the earth In the determination of longitudes 
the error has been reduced to one or two hundredth* of a second. 
Hipp's chronoscopc, which maybe called a microscope for time, 
enable* the observer to subdivide time to a thousandth of a 
second The impulse given to biological research by such in¬ 
struments has been ajtonUhmg The time of reaction lo the 
various sensory stimuli has been fixed at 136 thousandths of a 
second for sound, at 150 for light, 133 for touch, 359 for taste, 
and 443 ^ or * m ell, while the velocity of propagation of a nervous 
impulse has shown itself to be 37m per second. In artillery, 
4 he chronoscopc has been utilized for the study of the Initial 
-velocities of projectiles, and for the tracing of diagram* express¬ 
ing the relation* between spaces, times, and explosive pressures. 
Errors of observation may be due to the imperfection of the 
senses, to unavoidable faulti in the construction of the Instru¬ 
ments, and to external Influences These may be classified 
according as they are constant or accidental, or better as 
periodical or otherwise. Most of the error* doe to the observer, 
and of those due to external influences, are periodical, and may 
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he eliminated by repeating the observations under varying con¬ 
ditions The calculus of probabilities shows that the precision 
of results, so far as the elimination of purely accidental errors is 
concerned, increases with the square root of the number of 
observations Bui experience snows (hat beyond a certain 
number of observalions the increase of precision is illusory 
This is probably due to the existence of other errors of a constant 
character which escape analysis, and from which it is not possi 
ble to protect the observations Experiment also proves that for 
all kinds of work the maximum error does not exceed a certain 
limit, which is a function of the mean error For angular 
measurements, this does not exceed three times the mean error, 
so that according to Gauss's law of errors it would be iafe to 
lay 1000 to 1 against Lhe chance of an error gieatei than 3 2 
limes the mean error The observer himself mu*! above all 
have physical qualities enabling lum Lo use his sen'-es under the 
best possible conditions In addition to well-trained senses and 
I facility in managing his instrument, he must have a clear mind, 
a correct judgment, and a sound scientific preparation for the 
I research he undertakes Concentrated upon his research, he 
must abstract himself from the surroundings among which he 
lives, and possess i spirit unimpassioned enough Lo subject him¬ 
self to a purely objective criticism Jn concluding, the speaker 
pointed out lhat there is at present no science which treats of 
measurement in general, as a preparation to all the sciences 
which aim at quantitative results Many treatises on astronomy, 
on geodesy, on physics aru prefaced by theories of instruments 
and the compensation of errors But even those works which 
profess lo treat of the art of measuring are usually limited to 
geodetic and topographic measurements It is to be hoped that 
this important vacancy may soon be filled up, and that a Siiencc 
of Measut emtiit will unite the elements dispersed among the 
various sciences in one compact and hamionious whole 
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THURSDAY, AUGUST 25, 1892 

BRAMWELL'S CLINICAL ATLAS 

Atlas of Clinical Medicine By Byrom Bramwell, M D 

Vol I (Edinburgh. Constable, 1892 ) 

HIS large and handsome volume is highly creditable 
to the author and to the Extramural School of 
Edinburgh, in which he is a lecturer It consists of a 
series of thirty admirably coloured plates, mostly portraits 
of patients, with about an equal number of woodcuts, and 
descriptive letterpress The account of the several 
diseases illustrated is so full and good that it almost 
makes the work a collection of illustrated monographs 

The diseases described and portrayed in this first 
volume are myxcedema and sporadic cretinism, Addison’s 
disease, Hodgkin's disease, unilateral atrophy of the face, 
bulbar paralysis, Ophthalmoplegia externa, Molluscum 
fibrosum, Kaposi's disease, vanola, melancholia, and 
mama 

There are also reports of cases of Friedreich’s disease 
and of a few other rare morbid conditions 

The plan adopted by the author is to give a detailed 
account of the case or cases illustrated, and then a dis¬ 
cussion of the disease under the heads of anatomy, 
diagnosis, and treatment, concluding with minute hints 
(such as one would give to intelligent ward-clerks) as to 
the points of clinical investigation, No order is observed 
in the sequence of subjects, and as the work is without a 
preface (ihnugh not, we are glad to say, without an index), 
it is not clear whether the author has formed any other 
plan than publishing interesting cases a** they may come 
under his notice The words “ Volume I " on the title- 
page encourage the hope that Dr Hramwell contemplates 
an additional series, and in that case it might be desirable 
to arrange the completed work in alphabetical or some 
other convenient order 

To take the first subject treated—Myxcedema—as a 
specimen 

There is first a brief notice of the first patient whose 
portrait is given , then an account of the original desenp- 
^ non of this remarkable disease by Sir William Gull in 
1873 , next a discussion of its geographical distribution 
and incidence on sex and age , the symptoms and patho¬ 
logy follow, and the author agrees with the conclusion of 
most who have studied the question, that this peculiar 
condition is in some way dependent on atrophy of the 
thyroid body, finally, the treatment is discussed, and 
the method of transplantation or grafting of a portion 
of the healthy thyroid of an animal into the patient's 
body is mentioned, with the results so far obtained by 
Bircher and Kocher, 

Three portraits of patients afflicted with myxcedema 
follow, each with a full clinical history of tfce case They 
are all three excellent, the colouring as well as the 
design being as good as chromo-lithography can 
produce. 

This monograph is followed by one cn sporadic 
^ cretinism, which Dr Bramwell regards as "infantile 
myxcedema,” another way of stating the true relation 
which Gull's remarkable insight led him to detect when 
he called the disease he discovered " a cretinoid condition 
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in the adult ,J The paper is illustrated by seven uncoloured 
lithographs 

The two plates which belong to Addison's disease are 
the most artistic in the book , the difficulties are, of course f 
much less than in the case of myxcedema Some of the 
other portraits are reproductions of photographs, very 
good in their way, but with tho defect* inseparable from 
this mode of illustration 

The three coloured plates of the singular affection 
described by Kaposi under the ill-chosen title of xeroderma 
pigmentosum are again excellent, particularly No xvm 
The illustrations of mental disease, although they display 
considerable power in draughtsmanship, are perhaps open 
to the objection of showing such fully developed and ex¬ 
treme aspects of the several states delineated, that they 
do not much help the recognition of less marked and 
typical examples 

We shomld, indeed, advise Dr Bramwell, if, as we hope, 
he is encouraged to continue this valuable series of plates, 
to choose for illustration rather such infrequent morbid 
conditions as the diseases associated wilh the names of 
Graves, Addison, Raynaud, and Friedreich than the more 
familiar maladies which can be always studied at first 
hand 

It would also be well, perhaps, if in a scientific work 
of importance like this the catechetical method of instruc¬ 
tion were omitted, which here and there interrupts the 
course of a paper For instance, the following conver¬ 
sation, though no doubt an excellent paradigm of one 
method of class Leaching, seems out of place where it 
stands (p 30) 

Dr B (to the students) The case, gentlemen, is 
exactly what I suspected It is, in fact, an absolutely 
typical example of the disease buch are the leading 

facts , I shall now be glad to hear any suggestions you 
may have to make as to the diagnosis 

A Student Lumour of the cerebellum. 

Dr B No, it is not a case of tumour of the cerebellum 

And so on 

Here and there an inelegant word or sentence strikes 
the eye I hus Dr Bramwell pertinently remarks that 
Addisons discovery was not merely " a happy hit,” but 
spoils the phrase by adding “ it was no mere fluke 11 A 
more important error of omission is, that in quoting the 
interesting quotation which follows from Addison’s 
original work, Dr Bramwell makes no clear distinc¬ 
tion between the graphic and marvellously accurate 
account of ldiopaLhic Amcmia, and the description of 
Melasma suprarenale, as the discoverer named it, 
which begins "It was while seeking in vain to throw 
some additional light upon this form of ajixmia that 
I stumbled upon the curious facts which it is my more 
immediate object to make known to the profession.' 1 
The fact is that Addison, in a few pages, made known 
the existence and clinical features of two rare and re¬ 
markable diseases—idiopathic (since called grave or 
pernicious) anaemia and Melasma suprarenale (since called 
Morbus Addisonu) Dr. Bramwell is well aware of these 
facts, but It would have been useful if he had fully stated 
them, particularly as so much confusion on the subject 
still prevails both in this country and jn Germany 

In conclusion, we must repeat that the present volume 
is most creditable to the author, to his artist, and to the 
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publishers It is remarkably moderate in price, and we 
trust that it will be so well supported by societies and 
private purchasers that Dr Bramwell will be encouraged 
to continue so admirable an enterprise 


MODERN DE VEL Op ME NTS IN NOR IVA V j 

Handbook for Travellers tn Nonoiy Eighth Edition, [ 
Revised (London Murray, 1892) 


"^TORWAY now shares with Switzerland the privilege 
^ of being “ the playground of Europe," and would 
even take precedence were it not for the sea voyage 
there and back The recent progress of tourist invasion 
is curiously displayed by reference to the various editions 
of Murray's Handbooks 

We have before us the tattered remnants of our old 
travelling companion and oracle —Part 1 of the*“ Hand¬ 
book for Northern Eurooe," including Denmark, Norway, 
and Sweden (1849) We are there told that by the last 
census in 1835 the population of Christiania was 33,003 
The last edition tells us that its population is now 
156,000 This is good progress for a capital city, but 
that of the chief town of Arctic Norway is still more 
remarkable Tromso (lat 69^ 38' N ) had in 1816 only 
300 inhabitants Its present population is above $,703, 
in spite of the fact that for more than two months the 
sun is continuously below the honzon On the 22nd 1 
January, when it makes its first appearance ovei a crag 
to the south of the town, theie is much jubilation, general 
holiday, and gun firing In the old handbook the 
journey from Tromso to the North Cape is described as ! 
an adventurous expedition demanding special prepara- ' 
tions, which are described, and ladies are*.warned not to 
attempt it Now it is is easy as a trip from London 
Hndge to Ramsgate, in steam packets incomparably 
superior to those wh ch carry passengers down the 
Thames 

In the old handbook the Skjeggedalsfos,justly described 
in the present edition as “ more grand and picturesque 
than any other waterfall in Europe,” is unnoticed, as also 
in the next edition (1858) It was then unknown to the 
outer world, including Norway itself, until a solitary 
English pedestrian—the writer—ventured to explore the 
valley of the Tyssedal, to climb further on, and sojourn 
for a night m the Ringedal It was first described in 
1859m" Through Norway with a Knapsack” Now it 
is one of the primary "lions” of Norway, there is a 
regular passenger boat on the lake, so solitary and 
desolate before 1859, professional guides, and an hotel 1 
in course of erection The other grand region of Nor¬ 
way—the wildest of all—the Jotunhjem , which in the 
early editions of the Handbook was merely referred to in 
a single paragraph of a few lines, and in 1874 in two 
paragraphs bracketed as a aide route, was made the 
subject of a special section of fifteen pages in the edition 
of 1880, illustrated by a special map of the district 
This is continued in the present edition 

The Norwegian Tourist Club has strong claims upon 
the gratitude of ? 1 L Norwegian tourists Besides publish¬ 
ing in its transactions the record of explorations which 
have opened up many interesting districts, it has erected 
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huts for refuge in the Jotunhjem, rendered a visit to 
the foot of the Vonngfos and many similar places 
possible, and set up many useful sign-boards indicating 
paths to waterfalls, points of view, dec The assistance 
thus freely given to tourists in Norway contrasts very 
remarkably with the twopenny tricks of British landlords, 
who, for a consideration, permit their tenants to put up 
gates and charge admission to so many of our little 
dribbles designated waterfalls, and other natural objects 
of interest 

The present Handbook is brought up to date, and im¬ 
proved in many respects, notably b> being printed on 
thinner paper than heretofore, and by setting the bye 
routes 111 smaller type, as Haedekker docs There is 
a valuable feature altogether new, viz , a Guide to 
Cycling Routes in Norway I he old accounts of the old 
hilly roads—which are now greatly improved or wholly 
superseded—Jed to false impressions on the subject 
The writer delivered a lecture on “ Cycling in Norway ” 
to the Society of Cyclists some years ago which corrected 
these impressions, and induced many cyclists to do 
Norway , this appendix to Murray's Handbook will 
doubtless have still gieater cflect In one important 
respect Norway offers the cyclist unrivalled advantages, 
viz , its admirable national organization of “ Stations ” 
for bed and board at regular intervals of about eight 
miles aparL, and the annual publication of an authorized 
guide to all the roads and all the stations thereon, 
which Mr Bennett publishes an English translation with 
additions and maps, which render it a very valuable 
handbook 

An ideal handbook of Norway is, however, still 
demanded The country being a narrow strip extending 
from 5§ J to 72 of latitude, it lends itself to a scheme of 
simple mapping, in horizontal stnps of one degree each* 
which would require no cross folding Each degree on 
the scale of Munck's map would occupy only the depth 
of one of Murray's pages I he scale of this map is 
sufficient for pedestrians, cyclists, and carriole tourists 
With surh a senes of maps and a small ki_y map, the 
only handbook reference demanded would be designation 
of latitude In 1880 the writer constructed such a series 
from Mum k, and suggested its adoption by the publishers, 
but the suggestion was not carried out The develop¬ 
ment, or rather creation, of hotels in Norway is marvellous. 
The night before last we stopped at the Stalhenn Hotel, 
dined in a magnificent salon, with roomy seats for 300 
guests , music at dinner , concert in capacious smoking- 
room every evening, several drawing-rooms and 200 
beds, all the salons lighted by electricity Formerly— 
at the time of our first visit—the only provision here for 
travellers was a very inferior 11 station,” a little hut with 
two or three questionable beds , no such luxury as white 
bread Much of this is due to the modern development 
of cruising in what may be called cooperative yachts, such 
as the Ceylon and the larger vessels of the Onent Com¬ 
pany and others, which carry about a hundred passengers 
on each cruise, visit the finest fjords, and halt for inland 
trips, thus Vendenng a short holiday available for 
Norway, so far as the outer fringe of its grand scenery 
is concerned W M, W. 

Odde, August 13, 1892 
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OUR BOOK SHELF 

OstwahVs Klassikcr iitr h vat ti n Wissenschaften (Leip¬ 
zig Verlng von Wilhelm Engelmann ) 

It is extremely important that every student of science 
should as far as possible make himself familiar with the 
history of discovery in the various subjects in which lie 
is interested He can hope to understand thoroughly the 
present position of any department of science only if he 
understands the stages of development thiough which it 
has passed And by fir the most effective way in which 
this knowledge can be attained is by the study of the 
memoirs in which the great masters of research have 
recorded their discoveries and described the methods by 
which their results have been reached These documents 
bring the student into contact with the finest intellects 
which have been devoted to original inquiry , and he will 
he surprised to find how much freshness is often given to 
an old doctrine when it is apprehended precisely in the 
way in which it presented itself to Lhe investigator by 
whom it was first brought to light Judged from the 
point of view of later thinkers, the achievements of even 
the most illustrious workers belonging to past tunes may 
be in some ways found wanting , but Lhc mistakes of 
great men, when properly understood, may sometimes be 
almost as instructive as those of their conclusions which 
have stood the test of the closest and most prolonged 
examination 

Important as it is Lhat the classics of science should be 
widely and carefully studied, they have huherto, un¬ 
fortunately, been accessible only to a comparatively small 
cl iss It was therefore an excellent idea to issue a series 
of them in a convenient form and at a moderate price, 
so that they might be brought within easy reach of all 
to whom the study of science is either a duty or a source 
of interest and pleasure Upon the whole, those who 
planned the present senes may be congratulated upon the 
manner in which Lheir scheme is being executed Dr 
W Ostwald is acting as general editor, while particular 
departments have been entrusted to specialists—astro¬ 
nomy to Dr Bruns, mathematics to Dr Wangenn, 
crystallography to Dr Groth, physiology to Dr (j Bunge, 
the physiology of plants to Dr W Pfcffer, physics to 
Dr, A von Oettingcn The only serious fault we have to 
find is that memoirs in foiugn languages hive not been 
printed in their original form, but have been translated 
into German This cannot but diminish the usefulness 
of the senes from an inteinational or cosmopolitan point 
of view , and we may doubL whether it is really Lhe best 
plan even for German students bo far, at least, as 
English and French memoirs are concerned, there are 
probably few serious students in Germany who would not 
have preferred to have before them the actual words used 
by the authors themselves 

The memoirs are not being issued in chronological 
order The senes opens with Helmholtz's paper on the 
conservation of energy (1847) - This is followed by 

papers by Gauss, Dalton, Wollaston, Gay-Lussac, Galileo, 
Kant, T de Saussure, Laplace, Huyghens, Woehler, 
Liebig, Bunsen, Pasteur, and many other famous men of 
scientific light and leading 


LETTERS TO THE EDITQR 

[ The Editor docs not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice u taken of anonymous commumcdSions ] 

Aurora Borealla. 

The auroral display of Friday, the 12th uut, referred to in 
last week’s issue of Nature, would seem to have been visible 
over a wide area. Between 9.30 and 10 p m. I observed it at 
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Boppard, on the Rhine, a few milei above Coblence The 
streamers were clearly defined, but presented no unusual features, 
being merely rays of whmsh light which slowly dissolved as the 
moon rose above ihe crest of the range of hills running along the 
right bank of the river On the previous evening I was at 
Strassburg where, owing, I suppose, to the gas and electric 
lights, I took Lhc greyish appearance of lhe northern horizon to 
he nothing more than the usual light in lhat quarter at this 
season l 1 urlber south, in Switzerland and Austria, auroree 
w ere seen on both nights As to " the unusual lime of year for 
such a display,” 1 may mention that on Sunday, \ugust2, 1891, 
I witnessed a brilliant aurora from the Deck of the RMS 
Teutonic, in latitude 484' N . longitude 30" \V ft varied con 
siderably in intensity, and continued to do so for half an hour up 
loiopm IIy Harries 

Bayswater, August 20 


An Unusual Sunset 

This evening (July 29th) we were treated to a sunset uf rare 
type, one which is unique at least in the experience of Lhc 
writer 

The fo^ w as apparently foi round ahout the outer range 

of the inountahis which lies between Mount Hamilton and the 
coast of the Pacific Ordinarily, about this time of day, one 
can see the fog drifting over the tops of these mountains, and 
pouring into the vallev on this side 

To day, however, the crest of this range was barely visible 
above a sea of fog, which was unusually level and flal, as seen 
from above Just over and along the crest was Btretched a 
slender, thin, cloud which obscured the lower half of the sun’s 
disc Suddenly there formed underneath this semi disc another 
of the same shape and size, and similarly placed, but not quite 
so bught as the true solar disc 

Hie accompanying figure shows essentially what was seen 
The lower image I take lo be that of the lower limb of the sun, 
shining down (born behind the upper strip of cloud) upon 
this quiet lake, of fog and there reflected Rut this amount of 
reflecting power in a fog if that be the true explanation, is very 
surprising, the image formed being not only bright and sharp, 
but very free from the usual glare of wnat are known as 
11 brilliant " sunsets 

Another phen<voenon, certainly not frequent in this country, 
showed itself on the limb of the sun at the point indicated by the 
doited line A 

Here twice, just before the disc disappeared, the deep red 
colour of the solar surface turned to a bright blue, the change in 


A 



colour being just about what one would experience in examining 
a prominence first through the C line ana then through the F 
Then again at the last moment, when all had disappeared but a 
narrow atrip aL the eastern limb, this flashed out into the same 
light blue, an effect apparently due to the greater refrangibillty 
of the blue rays, combined with a very steady atmosphere 

Mr Barnard says that for hair an hour after sunset he 
observed 11 a small bright spot of light” at the point where the 
sun had disappeared, Henry Crew. 

Lick Observatory, July 29 


The Red Spot on Jupiter 

On August 19, at 14b 40m , I begaq observing Jupiter with 
my 10-men reflector, power 25a. The red spot was seen slightly 
east of the central meridian, and It looked decidedly fainter and 
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less definite than during the last opposition The spot was 
estimated to be precisely central at 14b 46m , and this is 14 3 
minutes in advance of the time given in Mr Marlh's ephemens 
{Monthly Notices, May, 1892) The motion of the spat has 
therefore shown a considerable acceleration during recent 
months Between August 2, 1891, and February 2, 1892, the 
mean rotation period was 9h 55m 42 2a, but between February 
2 and August 19, 1892, It was*only 9b 55m 3939 This is a 
difference of 3 seconds, and It clearly proves that the motion of 
the spot is affected by some remarkable variations A very de¬ 
cided retardation set in at the end of August, 1891, and con¬ 
tinued to operate until February, 1892, but since that time the 
spot has exhibited an expected celerity of movement 

A large number of interesting details are now visible on the 
planet, But the bright equatorial spots which were so con¬ 
spicuous about twelve years ago have virtually disappeared 
During my observation on August 19 I saw the third satellite 
ected on the southern limb of the planet as a bnght spot 
nslol, August 20 W, F Dbvning 

Numbenng the Hours of the Day 

With reference to Dr Mill's recent interesting article on 
“Time Standards of Europe,” I beg leave to emphatically 
take exception to the remark on p 176, that “the system of 
numbering the hours of the day from o to 24 has failed to hold 
the popular fancy,” as I maintain that the public has had no 
opportunity of testing the convenience of such a reckoning 
The ordinary standard used in this coantry being railway Lime, 
so long as Bradshaw is printed on the old system of numbering 
the hours only up to 12, it is out of the question to expect the 
public to adopt any other Any number of clock faces num¬ 
bered otherwise, either at Greenwich or all over the country, 
would not lead people to adopt the new system , the railway 
tables must first be altered, and as Bralshaw is compiled from the 
tables of separate companies, probably it would be necessary to 
approach the numerous railway companies with a view to their 
considering the subject and deciding upon a common plan 
They would have to discuss not only the question of printing 
the time tables on Lhe new plan, but also whether it would b: 
necessary, as well, to alter all the clock-faces at every station I 
am given to understand that one railway company (in the Isle 
or Wight) for some tun- printed its tables—if Undoes not still — 
with the afternoon hours numbered from 1 2 to 23 , though its 
example, because, I presume, it was of a small and umnfluential 
line, was not copied by any other company 

A further difficulty in the way of the public making any 
change is that the highest authoritative book on tune matters— 
the Nautical Alman<u, compiled an 1 published by the British 
Government—still reckons the hours from noon As a cml day 
commencing at noon is not suggested, would not the railway 
authorities nave a ready objection to urge, and decline to alter 
their time tables while time bearing the name of the national 
observatory, and used in the national ephemens, were reckoned 
on a different plan from that which it is suggested they should 
adopt ? 

As regards the existing mode of reckoning lime, the art 
of the printer is sometimes called in to show at once, with¬ 
out having to refer to the tops of columns or the sides of pages, 
which half of the day Is meant, thus in the Midland Railway's, 
and part of the North-Eastern Railway’s time-tablei thick and 
thin type show this, and in some other tables a short vertical 
line appears between the figures of the hours and those of the 
minutes 

If the lists of places (p 176) at which the lime of the national 
standard 11 kept and not kept are intended to be complete, may 
I ask If Jeney has yet adopted Greenwich time ? It had not up 
to 1887, although Guernsey had done so 

Sunderland, Augwt 1 T W, Backhouse 

Propagation or Magnetic Impulses along a Bar of 
Iron 

If at one end of an iron bar an alternating current b= paued 
through a coil, will there be a wave propagation of magnetism 
along the bar ? 

Ml. Tfouton (Nature, vol xlv , p 42) hoped to find an 
answer to this question br searching after nodes, when two 
colls are placed one at each end of the bar, and the same alter¬ 
nating current is passed through both coils, or when one coil la 
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employed on a closed iron ring, The search was conducted bj 
a secondary coil connected with a telephone Mr Troutor 
found gome places of minimum, but ascertained that these wen 
not the nodes sought for 

Mr Trowbridge {Phil Mag [5] 33, p 374, 1892) made use 
of his phasemeter , two secondary coils, each connected with a 
telephone, could slide along the ring on which two large pri¬ 
mary coils were placed Two mirrors on the diaphragms ol 
the telephones permitted to study change of phage by Lissajous's 
figures 

From his experiments, Mr Trowbridge infers tha k there was 
no wave-motion along the iron nng , he believes that the pro 
pagation of magnetic disturbances produced by forced oscilla¬ 
tions on iron bars 1a closely analogous to the propagation of heat 
over these bars 

Though I agree with Mr Trowbridge in his conclusions, it 
seems Lo me that neither the experiments of Mr Trouton nor 
those of Mr Trowbridge could give any but embroiled 
results 

In collaboration with Mr N G van Huffol, Phil Nat 
Cand at this University, I have made some preliminary ex¬ 
periments on this question Firstly, it became obvious that 
care must be taken against direct induction of the primary coils 
on the secondary Only when the secondary coil which was 
connected with the telephone was embedded in a mass of copper 
everywhere 2 5 cm deep, with a narrowly closing aperture for 
the iron bar, these direct effects were eliminated if the distance 
of the ‘iecondary from the primary coil were not too small I 
have found no indication that similar precautions were taken in 
the quoted experiments 

But secondly, the telephone proved to be not the proper in¬ 
strument for conducting the research In most cases the varia¬ 
tion of the magnetic intensity goes too slow to be perceptible by 
Lhe telephone 

At one end of an iron bar (5 meters long, I 5 cm diameter), a 
primary coil A was placed , along the bar the secondary coil U 
(within a mass of copper, and connected with a telephone) could 
slide A magnetic impulse was given by sending 1 current 
through A If B were near A, a single tick was heard in the 
telephone if the distance between B and A were greater, 
nothing was perceived in the telephone However, if the 
circuit composed of B and the telephone were interrupted by a 
tuning-fork P, a sound was heard during somewhat one Becond 
and a half of the same pitch as the tone of the tuning fork P, 
every lime the primary current was sent through A, or broken 
The intensity of this sound diminished as the distance of B from 
A increased, but was still perceptible wherever B was placed on 
the bar 

Thereupon the primary circuit to which belongs the primary 
coil A was interrupted by a tuning fork Q. If no tuning-fork 
were in the circuit of B and the telephone, then only when B 
was near A a sound was heard of the pitch of Q , at a greater 
distance nothing was heard in the telephone But if now a 
tuning-fork P interrupted the circuit of B and the telephone, a 
continuous sound was heard, even at much greater distances 
of B from \ When the pitch of P differed slightly from that 
ofQ, beats were perceived, also when the frequency of P was 
nearly half that of Q The interpretation of these facts is so 
apparent, that I need not dwell upon it But these facts illus¬ 
trate the principle on which Van Rysselberghe based his method 
of simultaneously sending telegraphic and telephonic signals 
along the same line 

I believe that the propagation of magnetic impulses along a 
bar of iron has to be studied in an entirely different way We 
intend to make an attempt m this direction ere long 

Utrecht, July, 1892 V A Julius 

“The Llmlta of Animal Intelligence" 

Closely id connection with an observation I made the other 
day with respect to an argument of Prof Pearson's, I should 
like to say a few words about a paper read by Prof Lloyd 
Morgan before the International Congress of Experimental 
Psychology, on “ The limits of animal intelligence " The first 
proposition he advanced, 11 That human psychology ja the only 
key to animal psychology," and the deductions he subsequently 
drew, all Implied that our knowledge of human psychology 
differed not only In degree, but in kina, from oar knowledge of 
that-of animals Of couree It 11 true that my knowledge of my 
own psychology does differ in kind from my knowledge of that 
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of animals, but it differs in exactly the same way from my know¬ 
ledge of that of all other men If in no case 19 "an animal 
activity to be interpreted as the outcome of the exercise of a 
higher psychical faculty, if it can be fairly interpreted as the out¬ 
come of one which standi lower on the psychological scale," 
the same rule should be applied to the interpretation of human 
activities, for the only reason for distinguishing between human 
and animal psychology is that their activities do, as a matter of 
fact, differ Human beings are of course distinguished from 
animals in other ways , in the structure of their limbs, for 
example , but there is no a priori ground for inferring from such 
differences any, nod certainly not any particular, difference in 
psychological powers And so far from its being permissible to 
infer such a difference from greater or less complexity of brain- 
structure, it is only because animals which when alive displayed 
great activities proved, on dissection, to have possessed complex 
brain structure, lhat we can infer any connection whatever be 
tween the two phenomena As no man has ever dissected his 
own brain he cannot say Lhat any particular structure is associ¬ 
ated with those psychological powers of which alone he has any 
more direct knowledge If, for example, I say “ Morality in 
volves a perception of the relation between the actual and ideal, 
and is based on introspection," I say this in consequence of my 
personal experience I can only infer morality, introspection, 
and so on, in other beings, whether animals or men, by judging 
from their activities \nd if “ most coses of so called morality 
in ihe dog can be otherwise interpreted,” so also can most cases 
in other men A fundamental distinction between ihe psycho¬ 
logical powers of animals and men could only be established by 
showing a fundamental distinction between animal and human 
activities, as observed from outside by a third person And 
though it 13 easy lo show that there is a difference in degree, 
Prof Morgan did not adduce any cases which even tended to 
show that there is any difference in kind The cases he did 
adduce all tended the other way , and though this was doubt¬ 
less because he only adduced difficult cases in order lo show that 
his theory was capable of explaining them away, his explana 
lions seemed to me, for the reasons I have given, insufficient 

Note —The quotations are from a printed precis of hi 3 paper 
distributed by l'rof I loyd Morgan at the meeting 

Edward J Dixon 

13 , UarWon Mansions, South Kensington, August 5 


Tropical Cyclones 

A FEW years ago I drew up some simple mathematical rules 
to aid the Jamaica Weather Service when 111 doubt as to the 
indications and thinking Lhat these rules may be of some use to 
other isolated or nearly isolated stations in the Tropics, I state 
them here, and give an example or two as to their application 
At the time and place of observation let 

Reading of bar in inches and decimals of an inch, 
corrected for instrumental error, reduced to 32 “ F 
and sea level, and further corrected for diurnal 
variation 

Mean value of / for the time of the year 
p ul - p = fall of pressure below the mean 
Velocity of the wind in miles per hour 
Distance of the centre of the cyclone in miles 
Bor gradient, or the fall of / per mile towards the 
centre at the place of observation 
Rate of fall, or the fall of / per hour. 

Rate of approach of the centre in miles per hour 

Now let us suppose that the centre ls moving towards the 
place , in this case we have 

d f. 

dr = Ut = Rate of fall 
dt Gradient 

dr • 


/ = 


pm — 

A/ = 


d ± = 
dr 

d_P = 
dt 

dr = 
dt 


In Jamaica ^ is found by an exchange of telegrams between 

Kingston and Kempshot, these places being on the line of usual 
approach, and 77 miles apart 
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The next equation is based upon Lhe results of observation — 
r _ Fall below mean 

2 <iP Twice the gradient - ( 2 ) 

dr 

This equation must not be pressed F it is intended to be used 
when the cenlre 13 still a long way off 

'1 hus we have 

Time of arrival of the centre = — = 

dr 

dt 

Fall below mean 
Twice the rate of fall ' 

Ihrs is an important equation, for it shows that the‘direct 
approach of a cyclone may be ascertained -by the constancy in 
the computed time of arrival 

As an example, let us take the cyclone which passed over 
Kingston, Jamaica, August 18, 1880 I his was before the 
Weather Service was established, and the indications of the 
advancing cyclone were confused by the existence of a small 
cyclone to the north-eaBt of Kingston , there was no wind in 
Kmgslon^until 8pm, and ram fell quietly in showers all that 
afternoon from a sky covered with stratus 


Kingston^ J ament a x August iS, 1880, 


p 

A/ 

At 

Time 
oT amval 

29 845 




807 

O I78 

0 0170 

2 pm 

777 

208 

0142 

6 

75 ° ! 

2 35 

0120 

11 n 

729 | 

256 

0225 

9 

660 

125 

0595 

8 

29491 

zB 937 i 

0 494 

0 1808 

8 30 ,, 


hrom the last column it appears that from 7 a,m to I pro 
the cyclone was not directly approaching, and from the logs of 
vessels and nLhea information it is certain that the cyclone was 
passing south of Jamaica on a westerly course, and that between 
[ and 3 p m it turned on its couise and advanced directly to¬ 
wards Kingston The centre arrived at about 915pm, lowest 
p — 2 S 917 1 A warning notice was posted at 3 p m , but had 
ihese rules been in existence, a better notice could have been 
posted at 5 p m 

Now if lhe gradient be not known at an isolated station, it 
may sometimes be deduced from the theoretical equation — 


dp 

; = o ooooiv 

dr 


■ U) 


This equation is only to be used for considerable distances from 
the centre, and if v be small, or variable, or if it be mixed up 
with the sea-breeze, it cannot be used at all 

If be known, r is known from (2), and then some idea 
dr 

may be formed as lo the magnitude of the coming disturbance 
The following rule may prove useful.— 

I et A/* be the fall below the mean at the calm centre of the 
cyclone , then, roughly— 

a/ c = ( 5 ) 

Now ^ is unknown in the example above , but if we take 
dr 

~r= 18 from the subsequently known circumstances, (1) gives 
dt 

= 00012 at 3p m , (2) gives r = 106 at the same hour 
dr 

which happens to be right; and (5) gives A/* = 1 3, which Is a 
little too large, the observed fall at tne cenlre being about 1 I 
At another example, let na take the great hurricane in 
Mauritius on April 29 this year Some valuable notes by 
Dr Mcldrum are published In Nature, June 9, but unfortu- 

1 Sea "Jamaica Meteor Oha.,” voL 1 (Introduction) 
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nately the readings of the barometer are not corrected for diurnal 

variation, although the given values of are so corrected, and 

at 

I can only apply approximate corrections, and so obtain approxi¬ 
mate values of bp 


Mauritius , April 29, i 8 g 2 



/ 

( 

1 A/ 

1 _ 1 

(tfi 

dt 

1 irne 

1 uf 'irnvul 

G a, m 

1 29 66S 

* O 2S2 | 

0 018 

1 

1 2 p IU 

« „ 

597 

1 353 

029 

I 2 

9 p. 

536 

4*4 , 

06j 

1 1 

IO n 

; 440 

510 

094 

1 I 

11 ,, 

! 2 9 304 

0 04^ 1 

0 131 

I 30 u 


The computed time of arrival is therefore 1 30 p m , and the 
agreement in the last column shows that lhe centre was directly 
approaching the place of observation, and it really arrived there 
at 2, or 2 30 p m 

Now at 6 a m the wind was 22 4 miles an hour (4) gives 

- 0 001G , (2) gives r =■ 104, and (5) gives bp ^ 1 5, 
tit 

which is a little too small, the observed fall aL the centre being 
about 2 o If, however, we compute A/, for yam, we get 
2 4, which is a little too large , and as in the case of time of 
arrival, we should be guided by a series when possible 
- Jitmtttca, July 29 Mawvmj IIai l 


A Sparrow’s Antipathy to Purple 

I HAvr but just seen your number fur March 10 About five 
years ago l knew a tame sparrow with i great antipathy for 
purple It was brought up in a room, but not, or seldom, caged 
It lived four or hve months A piece of blue paper placed over 
its fond would cause it to hcsilaLe, though if hungry it would 
eventually draw the paper aside , a person coming into the room 
wearing a blue dress would make it quite wild, and a habit of 
mischievously pecking at a certain part of lhe wall of lhe room 
was successfully slopped by banging a piece of blue paper there 
This sparrow was taught to be cleanly in iLs habits I had put 
off writing this to you in hopes that others who saw more of the 
sparrow would have written a more detailed account, but trust 
this letter may not be too late for any one interested to get a 
young sparrow from Lhe nest this year and rear it Sparrows 
have not yet reached Borneo b ]) Havjland 

Sarawak, June 17 

Bumping in the Line Fox Mercurial Pump, 

Can any reader of Nature favour me with a method by 
which the bumping in the Lane h ox pump may be obviated? I 
find that when exhaustion 1* pressed to a certain point, the 
bumping becomes so violent, in spite of the utmost care in 
lowering the reservoir, that the bulo of the pump is constantly 
cracked p q 

Lahore, July 25 


CARL SCHORLEMMER , LL D , F R S 

ARL SCHORLEMMER having been my friend and 
^ colleague in Owena College for more than thirty 
years, it is with a sad pleasure that 1 take up my pen to 
record m the columns of Naiukk some few details of 
his character and work He had not, like his predece asor 
Dittmar, been a fellow student with me in Heidelberg, 
but had worked at chemistry in Darmstadt, where he was 
bom, and at Giessen In 1858 Dittmar, who up to that 
year had been my private assistant, obtained the College 
appointment Of Demonstrator, and he strongly urged me 
to offer his vacant post to his friend Schorlemmer, a 
young man of great promise From the time of his 
arrival in Manchester until the day of his death I do not 
recollect that in all the intercourse of those years Schor¬ 
lemmer and I ever had a single serious difference 
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Whilst my private assistant he and I examined the 
relation which the aqueous acids exhibit as regards boil¬ 
ing point and composition, and I remember well the 
difficulties we had to contend with in distilling fuming 
nitric and hydrofluoric auds under pressure, and I also 
remember how successfully he met them Once, I know, 
he got some fuming hydrofluoric acid on his hand, and 
he bore the scar of the serious burn to the end This 
work with me was his apprenticeship In a short time 
Dittmar left us, and Schorlemmer took his place as the 
official Laboratory Assistant, and as we had not many 
students at lhat time, he had leisure to begin the hydro¬ 
carbon work which has placed his name high in the list 
of organic chemists of the century In lSfii the late Mr 
John Harrow, of the Dalton Chemical Works, Gorton, 
brought me a sample of the light oils which he had 
obtained in the distillation of cannel coal At Lhat time 
our knowledge of the chemical composition of the low- 
boiling coal-oils was very incomplete, and I urged Schor¬ 
lemmer to undertake the investigation This was the 
beginning of the work which led to a result which alto¬ 
gether modified the exisLing ideas concerning the con¬ 
stitution of the paralfm hydrocaibons, and paved the way 
for the sound foundation upon which the organic 
portion of our science has since been successfulh laid 
In order to appreciate Schurlemmer's results let us 
for a few moments glance at the position ol the 
question when lie commenced work Before 1848 
the only known member of the pirallin senes of hvdio- 
carbons, was methane CIl a In the abnvL yeir the 
researches of Kolbc on the electiolysis of the fatty acids, 
and of Frankland on the isolation of the alcohol-rail 1- 
cals, opened out new fields yielding a rich harvest Each 
molecule of these latter hydrocarbons was supposed to 
contain two molecules of the radical methyl being re- 

presenled as , whilst together with Lhese a second 


senes of hydrides was believed to exist, 


C H 
H 


ethyl 


hydride standing in the same relation to the radical as an 
alcohol does to an ether i he truth of this view seemed 
confirmed by Wurtz's discovery of the existence of the 
so-called mixed radicals in which two molecules of dif- 

C H I 

ferent hydrocarbons, such as ethyl and amyl r - u r ’ ! 

^ M 11 ) 


occurred How was this question to be settled ? Schor¬ 
lemmer at once seized upon the coi rect method of solution 
and carried it out successfully If, said he, the radical 

methyl } 15 1£ ^ cnt,ca * with hydride of ethyl j 

not only must these two bodies possess the same proper¬ 
ties, but both bodies must yield the same product, viz., 
ethyl chloride, on treatment with chlorine This identity 
he proved, not only in the above—the most simple 
case—but in the more complicated cases of ethyl-amyl 
CHI C H 1 

C’ 2 H fl I anC * C H 11 l as tliese hydrocarbons 

yielded respectively chloride of heptyl and chloride of 
decatvl, C r H,jCl and C^H^Cl It is difficult to over¬ 
rate the importance of this apparently simple discovery 
It laid for ever the ghost of the existence of two sets of 
isomeric hydrocarbons of the paraffin aeries, and paved 
the way for Kekuld's theory of carbon combination, upon 
which the whole modern theory of organic chemistry 15 
based So to Schorlemmer belongs the credit of placing 
in position the foundation-stone of our science And at 
once his name became known as a master wherever 
chemistry is studied , so that in 1871 the Council of the 
Royal Society admitted him to the Fellowship at once, 
an honour conferred nowadays on few 

But it was not only as an expert expenmen tali st that 
Schorlemmer excelled, and his thirty-two papers cata¬ 
logued in the Royal Society list prove that be was a suc¬ 
cessful one. Repossessed an exhaustive knowledge, un- 
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common amongst chenusLs, of,the literature of his special 
science in all its varied departments If any of our men 
wanted a quick reference to either recent or ancient work, 
it was always “ Go and askSchorlemmer/’and they seldom 
came empty away Hut his acquaintance With other 
sciences was also considerable If he had not been a 
distinguished chemist he would have made an equally 
distinguished botanist He likewise possessed in full 
measure that dogged power of work which distinguishes 
the German 1 was especially fortunate in securing his 
co-operation as co-author of the I realise lhe success 
of my little book—as to which no one was more sur¬ 
prised than myself induced me to set about the task 
of writing a larger and more complete woik 1 soon 
found that the .other \ ery various and pressing duties of 
my position rendered it impossible for me to do all the 
work myself, and my friend Scliorlemmer joined me in 
this somewhat laborious business Fo him the organic 
part almosL entirely owes its being, whilst in the inorganic 
portion his assist.ince and suggestions were most \ alu- 
able We published the book simultaneously in Ger¬ 
many and England, and it is not loo much to s ly that in 
both countries the wurk h is become a standard one 
For the last few yeirs of his life this was his main work 
Only Lliose few men who have 1 Uely attempted the task 
of writing even a moderately complete treatise on 
modern organic chemistry can know what serious labour 
such work entails Several distinguished chemists have 
given vi p the task as hopeless, and hive not 
completed what they had begun If Schorlemmer J s 
life had been spared he would have brought his 
work to a conclusion, cost what iL might < >ur 
consolation—and it is but a poor one—at his early death 
(for he was only fifty-eight), must be that, so far as the 
chemistry of the hydrocarbons and their derivatives are 
concerned, his minuscript is complete, rnd in the hands 
of Messis Vieweg A mass of material he has gathered 
together for the lemaining organic compounds in which 
nitrogen occurs as a constituent clement It will be iny 
task to see whether this last portion of the work is com¬ 
plete, and if not, how it <_ m best be brought up to the 
level of the day 

As a historian of our science, 1 think that the desig¬ 
nation of him by his Germ in friends as the “English 
Kopp ” is a just one ()nlv a few weeks before his death 
he talked to me with pleasure of the results of his work 
on an introduction to the lnsloiy of chemisiry, which had 
engaged his attention for many months past F ortunately, 
he had the rare power of writing so that his manuscript 
was at once ready for press Hence, although a frag¬ 
ment, his historv so far as it goes—and I believe it goes 
as far as the end of the eighteenth century—is complete 
We shall all look with interest to its speedy publication, 
and from what I know of the author's works and 
ways, I shall be disappointed if this fragment does 
not throw a new light on many dark pages in the 
early history of our science One word moie as to his 
character I have said that we never had a difference, 
and I believe from what I know of his other friends that 
they would say the same He w*s of a retiring, most 
modest, and unassuming disposition. To only a few of 
his intimates, German and English, were his true colours 
visible As a laboratory teacher he was excelled by few, 
merely as a lecturer by many But although, like some 
other eminent lecturers, his diction may have been faulty, 
the staple article was there, and I never met a rqal student 
amongst all those who passed through his hands who 
did not express h<s admiration for the man, and his 
sense of the obligation which he felt for the 
masterly instruction which the Professor Idways and most 
readily gave, whilst the long list of honours which his 
men gained in organic chemistry, both at London and 
afterwards at Victoria, proved that his teaching was not 
in vain True to his science, he valued chiefly the 
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respect and affecLion of his colleagues and pupils In 
society he did not shine nor did he take any leading part 
in the government ofllie College or in the foundation of ihe 
University, allhough those of us who were more active in 
these matters could always count upon his support in all 
questions in which the interests of science were concerned, 
and if he usually preferred to be at his own desk raLher 
than to spend his time listening to the often tedious 
discussions of the Senate rrteetings, he was always at 
hand when a vote was needed to carry out some measure 
of scientific reform Although for many yeirs a natural¬ 
ized Englishman, and enjoying and appreciating English 
freedom and English ways, he retained more than is 
usual, a lively interest in the welfare of the “ Vaterland " 
I knew but little of his political views, for these 
he clid not obtrude on his friends, though he 
held decided ones He believed in popular freedom 
and popular rights, and w ls a strong supporter 
of the German Social Democratic part), many of the 
leaders of this movement, both in Germany and in 
Englanji, being his intimate personal friends Hut with 
Lliese matters \vc have here little to do We here have 
to recognize Lhe scientific work which he has done 
amongst us, to record our appreciation of that work, and 
Lo express the regret of all interested in science at his 
untimely death H E Rost ok 


SULNII1/L I IS/ VT S J J(r A I IONS OF IHh 

SCOTTISH FISHERY BOARD 

IIL Fishery Board fur Scotland has issued its It nth 
Annual Report (for the >car i8yi) Jt is divided 
into two pans—ihe gencr tl report, and the report on 
salmon fisheries We u print from the genei d leport 
the passage relating to the scientific investigations carried 
on sintL the Board w ib rcc onsLitulcd ten y uirs ago — 
The following is a btatenu nt of the sums which have 
been sanctioned during each of the following ) cars and 
spent bv the Bo ird on scientific 1m estigations — 


) r ir 

SiTIl L 1 1 01 1C J 

Spent 


lssj-84 

/C 300 

£3°° 13 

7 

1884-85 

1600 

1430 0 

11 

IS85-SO 

1500 

1500 0 

0 

1880-87 

2000 

>647 5 

3 

18S7 88 

2000 

1843 4 

5 

1888 89 

2000 

1804 4 

3 

1889-90 

2000 

2026 10 


r 890-91 

1800 

1792 13 

4 


(With ^200 for travelling 



expenses,) 



1891-92 

£ 1 boo Do 




In addition a sum of ^2500 was applied in 1SB6-87 for the 
purchase of ihe steamer Garland , and /’500 per annum allowed 
for its maintenance, which was increased hrst lo /900, and 
afterwards lo ^1200 a year 

When the Board commenced Us operations, it was a new de¬ 
parture in Slate ad ministration The Fisheries Commission of 
the United Slates was only established in 1871, and we were 
without the experience which has sinc<- been gained in America, 
Germany, Norway, and other countries bordering on the North 
Sea J he directions of Lhe Act of Parliament creating lhe 
Board were very general We were appointed to “take cog¬ 
nisance of everything relating to the coast and deep sea fisheries 
of Scotland, and Lake such measures for their improvement as 
the funds under their administration not otherwise appropriated 
might admit of, but without interfering wuh any existing 
authority or private right " Hitherto the fisheries had been 
practically left to take care of themselves During the adminis¬ 
tration of lhe old Board, which had existed from 1809 under the 
name of the Commissioners of the British White Herring 
Fishery, scientific investigations had indeed been made from 
lime to time into special points, such as the spawning "of the 
herring, the capture of immature heningi by sprat fishermen, 
and the action of tho beam trawl on herring spawning beds. 
These inquiries were, however, limited bot^i m character and 
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extent, and were merely incidental to certain questions pro¬ 
minent for the time being. The absence of definite scientific 
knowledge relating to the fisheries had been felt and commented 
upon by Royal Commissions appointed to enquire into fishing 
questions , and when the new Board came into existence iq 
188a, it was found that, without further information as to the 
habits and life history of the food-fishes, it would be impossible 
to submit satisfactory reports to Parliament either as to the im¬ 
provement or the regulation ofi the fisheries It was accordingly 
resolved that scientific Investigations should be instituted under 
a committee, consisting of Prof Ewart (Convener), Sir James 
Maitland, Sheriff Fornes Irvine, and Mr Maxlone Graham 
This committee acted until 1886, when it was dissolved , and, 
in 1887, another committee was formed, consisting of Prof 
Kwart (Convener), hir James Maitland, Mr William Boyd, and 
Mr W Anderson Smith, which continued till 1889 Since the 
dissolution of this committee the scientific work has been under 
the immediate control of Lhe board, with Dr V Wemyss 
Fulton as scientific secretary, but all the members feel, and de¬ 
sire specially to acknowledge, the valuable assistance which has 
been rendered by bir James Maitland and Mr Anderson Smith 

Before describing the investigations undertaken, a word must 
be said as to the means which have been at the dispiftal of the 
Board In 1884. a marine laboratory was established at St 
Andrews, with the co-operation of Prof McIntosh, F R S , who 
was at the time engaged in making scientific investigations for 
the Royal Commission on Beam-Trawling, 1 nder the late Lord 
Dalhouue , anti this laboratory has continued in active operation 
ever since under Prof McIntosh's charge In 1885 another 
laboratory wab erected at Tarlicrt, Lodifyne, which was placed 
under the charge of Mr George Brook, F L S, and was occu 
pied until 1887 During 1886 87 a portion of Rothesay 
Aquarium was made use of, and from 1884 until 1889 part of 
the scientific work was earned on at the Natural History De 
partment of the University of Edinburgh, under the charge of 
Prof Ewart Subsequently a marine laboratory was built at 
Dunbar, which has since been added to, and in connection with 
which the Board are now erecting a large hatchery for the 
propagation of sea fish In addition to the laboratories 
mentioned, the fishery cruisers have occasionally been engaged 
in aiding the scientific inquiries, as have aUo the staff of Fishery 
Officers around the coast bince 1886 the small steam \enel 
Garland , although not at all sufficient for the work, has also 
rendered important services 

At the lime when the scientific investigations were begun very 
little was known regarding lhe habits of sea-fishes Fishermen, 
who presumably ought to know something of the life-history of 
the fishes they catch, knew, as Prof Huxley has remarked, very 
little beyond the best way to catch Lhem Yet from the earliest 
period until comparatively lately, the practice has been to shape 
fishery legislation in accordance with local desires or the popular 
opinion prevailing at the time, and not upon ascertained con¬ 
ditions A smdy of the statutes dealing with sea fisheries, es¬ 
pecially those passed by Parliament from the middle of last 
century to about the middle of this, shows that vast sums of 
money have been expended uselessly, and injurious restrictions 
Imposed for reasons which scientific investigations have now 
proved were illusory About thirty yean ago, however, an im¬ 
portant change in this system was effected Van Beneden on 
the continent, and Prof Huxley, Mr Spencer Walpole, Mr 
Shaw Lefevre, and others in this country made a stand against 
haphazard regulations, and in Great Britain their action found 
practical expression in the liberating Act of 1B68 (31 and 32 
Vlct c 45), which repealed or amended sixty-four fishery 
statutes, and restored liberty of fishing The Royal Commis¬ 
sioners who brought about this reform (the late Sir James Caird, 
Prof. Huxley, and Mr Shaw Leferre) refer in their report to 
the absence of knowledge about the habits of sea fishes, their 
reproduction, ipawning-places, and conditions of existence 
which 11 essential to effective regulation of the fisheries. 

An Indication of the lack of accurate knowledge on these sub¬ 
jects as lately as 1B83 was afforded at the London International 
Fishery Exhibition in 1883, when a high authority thus described 
the condition of things at that lime 1 " It 11 a very sinking fact 
that the one point on which all speakers at the conferences held 
daring the past summer at the Exhibition were agreed was this— 
that oar knowledge of the habits, time and place of spawning, 
food, peculiarities of the young, migrations, See,, of the fish 
which form the bails of British fisheries, is lamentably deficient, 
and that without further knowledge any legislation or attempts 
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to improve our fisheries by better modes of fishing, or by pro¬ 
tection or culture, must be dangerous, and indeed unreason¬ 
able, M 

It is a source of satisfaction to the Board that their labours in 
this field of fishery work, even for the comparatively short time 
over which they have extended, have yielded successful results, 
and have contributed materially to the advancement of that 
knowledge of fishery problems, the want of which was felt and 
deplored by the Royal Commissioners of 1866 The scientific 
work carried on by the Board, the chief results of which have 
been desenhed from year to year in their annual report to Par 
liament, may be summarized briefly as follows — 

(1) Inquiries into the influence, of beam-trawhng on the fish 
supply, especially within the territorial waters , the capture and 
destruction of immature fish by various modes of fishing , the 
condition of lhe inshore fisheries for shell fish and the supplies 
of rmiBiiels and other bait for line fishermen 7 surveys and exam 
ination of the fishing grounds, &c 

(2) Investigations into the food, fecundity, reproduction 
habits and migrations of the food fishes, the location of their 
spawning grounds, and of the nu r series 0/ young fish, the tira^ 
and duration of spaw ning, &.c 

(3) lhe study of pelagic and demersal ova, and of the develop 
ment of the food fishes and edible molluscs from the egg on 
wards 

(4) Inquiries into the micro-organisms in river waters, and 
associated with salmon disease, anti into the food of fishes in 
inland waters 

(5) Observations on the temperature, salinity, and physical 
conditions of the sea around the coast 

(6) The artificial propigaiiun of sta fish and shell fish 10 
re sLock depleted grounds 

The investigations into the influence of beam trawling, which 
have been earned oil with great regularity and care, have fur¬ 
nished a moss of scientific and statistical evidence unexampled 
in the history of any fishery, and have been followed by the 
prohibition of this mode of hshmg within the territorial seas 
As stated in formei reports, various portions of the inshore 
grounds were for experimental purposes closed against beam 
trawling, and by the Herring Fishery (Scotland) Act oT 1889, 
the territorial waters were included in the prohibition, certain 
powers being reserved to the I 1 ishery Board Closely related 
10 beam trawling is the capture and destruction of immature 
fish, which is generally regarded as the mo^t important of the 
fishery problems awaiting sululion in the immediate future In 
certain foreign Stales and English fishery districts the landing ur 
sale of immature fish under certain sues has already been made 
penal , and in 1890 an International Fishery Conference was^ 
specially convened in London to consider this subject so far as 
it affected the diminution of the fish supply from the North 
Sea Extensive observations have been made by the Board as 
to the distribution of immature fish on the east coa^t of Scotland 
at various distances from shore and in water of different depths r 
the minimum size at maturity of the different species and the 
proportions captured by various modes of fishing, with especial 
reference to the mesh of trawl nets, have been ascertained, as 
has aha Lhe action of the beam-trawl in destroying immature 
fish according to the time the net is down and the nature of the 
bottom The results were embodied in a report which was 
prepared by Dr Fulton, under directions of the Board, and was 
described (we believe with perfect accuracy) by the vice-president 
at the Conference 44 as one of the most important, if not the 
most important, document that had up to the present been con¬ 
tributed to the Fishery literature of this country ” 

The inquiries into the food and propagation of the edible 
fishes have been also prosecuted on an extensive scale The 
food-material of nearly 20,000 specimens caught at various parts 
of the coast and at all seasons of the year has been examined, 
and this research has yielded valuable results both in regard to 
the protection and regulation of the fisheries and the increaaeof 
the fish supply by artificial means The fecundity of nearly all 
the food fishes hat been determined, the nature of pelagic and 
demersal ova has been carefully studied, and Lhe distribution 
of the former in the waters over the breeding grounds and along 
the coasts investigated The development from the egg on¬ 
wards, and the characteristics of the young of the majority of 
the edible fishes have been deicnbea—including the herring, 
haddock, whiting, cod, ling, turbot, plaice, lemon sole, flounder, 
fcc , and also of the most valuable forms of bait, the mussel and 
the clam. The spawning of the herring and of the other food- 
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fishes hu received special attention. Since iSSS upwards of 
30,000 white fish—such as cod, turbot, plaice, lScc —nave heen 
individually examined By this means the time and duration of 
the breeding season has Been determined, and the important 
fact has been proved that on tire east coast of Scotland, where 
the investigation was mainly earned on, the spawning grounds 
of the valuable food-fishes (cod, haddock, plaice, turbot, &c ) 
generally lie outside the territorial limit—contrary to the belief 
formerly held—and that only forms of comparatively little value, 
such as the flounder, dabs, and gurnards, , spawn wnhinthe 
three mile limit The importance of these facts cannot be over¬ 
estimated They bear directly both on the question of estab- 
lishing a close time and the measures proper to be taken for the 
regulation of fishing on Lhe breeding grounds The trawlers, 
driven outside the inshore waters, generally take to the breeding- 
grounds, for there the hauls are mist abundant 1 he significance 
of this fact, in connection with the falling off 111 the inshore 
fisheries, is becoming too grave to be longer overlooked lhe 
rowth of population has been followed by an increase in the 
emand for fresh fish, the extension of the means of distribution 
has numstered to this demand, and if the floor of the o-can is to 
he swept without public regulation, the ordinary h lung-grounds 
will prove inadequate to maintain the supply The destruction 
of spanning fish is proving a serious evil [n German), where 
this matter has been carefully examined, it is now held to be 
more important tn proteLt the spawning banks, than to prevent 
the destruction of immature fish Some of our fisheries arc, in 
fact, in danger uf being exhausted unless judicious regulations 
are rigidly enforced 

During the last three years experiments have been carried on 
to determine Lhe migratory movements of fish, and nearly 3000 
have been labelled and returned to the sea A percentage of 
these has been recovered, and steps are now being taken to 
apply the same method on a large scale to the herring lhe 
experiments are not sufficiently advanced If) justify any final con¬ 
clusion as regards all fish, but undoubtedly as regards many of 
them the facts already ascertained prove that until they reach a 
certain size they do not leave the territorial waters 

The means of increasing lhe diminishing fisheries for shell 
fish have received careful attention Surveys have been made 
of the more important mussel beds on the ea^l coast, the exlcn 
sive clam-bed 111 the Firth of hunt), the cockle beds at liana, 
and a detailed examination of the great mussel-growing area in 
the Clyde is at present in progiess The Fiench system of 
growing mussels on wattled nmuhots has been tested side by 
■ide with the bed system, and a senes of experiments have been 
made on board the Gat land to test the comparative efficiency of 
different natural baits, and of various artificial substilulcs A 
physical and biological investigation lias also been made of a 
number of sea lochs on the west coast, in order to ascertain 
their suitability for the growth and culture of oysters (the 
Scottish oyster having sunk to a very low point), and a special 
lobster pond has been constructed at Brodick, Arran, in which 
about 200,000 young lobsters were hatched last year 

1 he physical observations into the temperature and salinity 
of the sea have been carried on on board the inti land and the 
fishery cruisers, and at ten fixed stations daily—five on the east 
coast and five on the west By the courtesy of the Northern 
Lighthouse Board, observation's are allowed to be taken daily at 
the Bell Rock and Oxcar Lighthouses, the lightship at the North 
Carr, and also at the mouth of the Tay Many thousands of 
observations are thus made every year, and several valuable re 
ports have already been published, 

From this brief summary of part of the work done, it will be 
seen that considerable progress has been made since 1883 in ex 
tending the knowledge of the habits and life-history of the food- 
fishes , and it Is gratifying to learn that the results obtained by 
the Board have been gratefully acknowledged by high author¬ 
ities, and found useful In other countries. 

In recent yean the attention of the authorities of various 
maritime States, especially those around the North bea, but also 
in the Mediterranean and in America, has been forcibly called to 
the diminution of the fish-supply within the territorial seu and on 
much frequented fishing banks off shore The falling off in the 
supply or valuable flat fishes, such os turbot, sole, and plaice, 
from the North Sea, has led to various conferences of those en¬ 
gaged la the fishing Industry At the International Fishery 
Conference held in London in 1890, at which representatives 
were present from Germany, Denmark, Holland, France, 
Belgium and Spain, it was resolved that scientific investigations 


should be carried on by each cuuntry, particularly into lhe cap¬ 
ture and destruction of immature fish by lhe beam trawl, prior 
to the assembling of an official International Conference to deal 
with the subject by international agreement , and at a conference 
of representatives of the fishing industry held in London lost 
February resolutions were parsed, that in view of the diminution 
of the valuable food fishes, Lhe hatching of aea-fish should be 
undertaken on a large scale, and measures adopted to prohibit 
the sale of immature flat fishes under a certain size The de¬ 
crease in the fish supply from the off shore banks has not yet 
become so marked off the ScoLlish coast as 15 the case further 
south , but from the statistics given below as to the yearly in¬ 
creasing number of ScoLtish beam trawlers , the flocking north 
wards of English vessels from their own depleted grounds , and 
the actual diminution in the quantity of flat fish landed there is 
reason to apprehend that in the course of very few yeais a similar 
result will be brought about here As lias beLn stated above, 
Lhe Board are at present having erected at Dunhar, by means of 
the ordinary vole for scientific investigation, on a site granted by 
the War Office and the Council of the Burgh, a large hatchery 
for sea fish, with Lhe necessary tanks and pumping apparatus, 
which, when Complete, will permit of several hundreds of 
millions* of the food fishes bring hatched every season and 
planted on tfie fishing-grounds It will therefore be possible 
lor Lhe first time in this country to idopt active measures to 
directly add to the fish supply, as has already been done in the 
United States, Norway, Canada, and Newfoundland 


NOTE'S 

A mom the honours announced at the change of Ministry 
the Privy CouncillarMup conferred upon Prof Huxley not only 
eslablishL5 a precedent, but affords an indication that the neglect 
of the thims of men of science, whether they be servants of 
the Crown or not, to the ordinary national distinctions is not 
likely to be 50 marked in the future as it has been in the past 
Six years ago or thereabouts, Prof Huxley was allowed to leave 
the public service without lhe slightest recognition of the value 
of the w'orh he had done in many capacities during some forty 
years No better way of making the so called "honours" 
ridiculous can fle found than in generally omitting to confer 
Lliem ujxjn peisons of distinction -persons known to the nation 
as de\uling their lives to the national welfare in some walk or 
other 

\\ F have learned with regieL a rumour to the effect that th 
Admiralty has declined to render the assistance in carrying 
observers and instruments for which the Royal Society made 
application some tunc ago to further ihc observations of the 
total solar eclipse in Senegambia next April If this be con¬ 
firmed, the expedition will in all probability be abandoned. 
Such a state of things requires no comment of ours 

A meeting of the Swiss Society or Natural History is an¬ 
nounced to take place at Basle, from September 4 to 7, under 
the Presidency of Prof Hagenbach-Bucboff, and the following 
communications have been aranged for — 11 The Origin of Swiss 
Lakes,” Prof A Heim, Zurich, " The Thermal Conditions of 
the Lake of Geneva," Prof F A Forel, Merges 11 The Biolo¬ 
gical Conditions of the East-African Steppe," Prof C Keller, 
Zunch , “The Metamorphosis of Alpine Rocks," Prof C 
Schmidt, Basle , “ The Evolution of Human and Animal Phy¬ 
siognomy," Prof W His, Leipzig ; 11 Studies on the Veddahi, 
the Aboriginals of Ceylon," Dr Fr Sarasin, Berlin A special 
invitation is given to foreign students to join the meeting 

ACCORDING to the Time: a telegram has been received from 
Tronuo announcing that the Mancha which left Leith on July 
20, for Jan Mayen IsUnd; in the Greenland Sea, reached its desti¬ 
nation on the 27th The island had not been vmted for ten 
years The vessel went round it and then proceeded to Spitx 
bergen, where it made important collections of reindeer, foxes,, 
birds, and fossils In Ja Fiord and Bel Sound 
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Ma Rism v GkII FI 1 Hs, the Administrator nf the Seychelles, 
visited the Inland of Aldabra in May last. In a report to the 
Colonial Office communicated to Kew, he gives the following 
particulars respecting the gigantic land tortoises —"The follow¬ 
ing morning I went on shore to visit Mr Spurs’ establishment, 
anrl observe some of the natural peculiarities of this extra 
ordinarily formed island, which, except hen. and there, appears 
to be one mass of very ancient coral, which has been washed 
for so many centuries by the sea that all the softer portions have 
been washed out, and the remainder is hard and ragged, and 
therefore is difficult to walk over Curious to statu, small trees, 
ihrubs and vines flourish over it, and in these inextncable places, 
which arc of vast extent, do the enormous land birlmses hnd a 
genial and apparently piolific existence When Mr Spurs first 
went to Aldabra he was of opinion there wtre veiy few of them 
left , but he now states that there cannot be k^s than one 
thousand in all Lhe island I made him repeat this statement 
more than once, as I was sceptical about so large a number , 
bat he assured me that a few hundreds would not accurately 
describe their number " 

Tlivluesday evening lectures at Lhe Royal ViLlnna Hall, 
Waterloo Bridge Road, will be resumed 1 1 September, and oil 
the evenings of Septemlu r b, 13, and 20, respectively. Prof 11 
J Malden will lecture on “ The Wonders of the World, ” "A 
Holiday in Sweden and Denmark,” and " \usLraha " 

According to the A otth Bnti\h AjuuUnmhst the 
plague of voles from which farmers in the Border districts have 
for some lime past suffered much inconvenience and loss, is, 
notwithstanding Lhe strenuous efforts put forwaid for the abate¬ 
ment of the plague, an the increase 1 he griss lands arc so 
thickly tet with lhe nests of the voles that much difficulty 13 
experienced in cutting them, and the vermin are now making 
their abode in the corn-fields, which are in consequence also 
being destroyed 

CAnovas and Tray\hk j 3 ( allede Santa Catalm a, Madrid 
invilt subscriptions to 1 facsimile, reproduction of the first geo¬ 
graphical chart of America (1500), by Juan de la Cosa, 
Columbus's sailing-master in his first and second voyages It 
will be printed in the onginal colours, from which black, by Lhe 
way, is absent The work will be published *n three forms, 
one—the popular—at 12s , another in vellum aL 201 , and the 
third in parchment at ^20 The parchment edition will be 
hand coloured 

Prof f 1 HjCkicek has sent to the President of the Pharma¬ 
ceutical Society, as representing Lhe British subscribers to the 
Fluckiger testimonial, a bronze replica of the medal which was 
presented to him, and expresses the hope that it will he ac 
ccpted as a sign of his gratitude and a slight proof of his appre¬ 
ciation of the friendship and encouragement he has always met 
with in England 

W£ extract from the Oolhthno JBnsile t of the Meteoro¬ 
logical Obsenatory of Ripnsto, the following details respecting 
the recent erupLians of Muunt Etna The crater had shown 
extraordinary activity from the beginning of July, and on the 
night of the Sth-gth, a severe shock in all the stir r ounding 
region announced lhe probability of an approaching eruption 
At I 20 p m. on the 9th the south slope of the mountain burst 
open, at about 5000 feet above the iei, forming at once several 
mouths emitting Java, stones, and incandescent masses, as well 
as enormous quantities of sand and black smoke. At time* 
large blocks were hurled to a helghl of about 1300 feel Several 
of the mouths umtod, and formed throe craters in an almost 
direct line from north to aouth, from two of which the lava 
encircled Monte Nero like an enormous river, while the third 
emitted masses of stones and cinders The eruption cominued 
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with more or less intensity all the month, but showed signs ut 
diminishing on the 31st The lava devastated much fertile 
country, but fortunately its course was checked by the deposits 
of former eruptions , if this had not been the caf,e several of the 
villages would have been in great danger This eruption was 
noteworthy for the enormous quantities of smoke and sand 
emitted, and for the scarcity of seismic motions , the lava 
resembled physically that emitted in the eruptions of 1H83 and 
1886 

The thirty ninth Report of the Department of Science and \rt 
of lhe Committee of Council on Fdncalionis now ready, as is 
also the Dueclory (revised to June 1892), with 1 egulatiuns for 
establishing and conducting science and art schools and classes 

Messrs CiIBDdns, of ] tvcrpoul, have issued a small hand¬ 
book inspecting the Department of Engineering in connection 
with University College, Liverpool, which should prove of much 
service tn intending students, who will find in it all the informa* 
lion they arc likely to requite with reference to fees, subjects, 
evening lecture*, and chsses, scholarships, certificates, &c., &c 

Till twenty fifth annual report of the Peabody Institute of 
the City of Baltimore lias been issued, and seems in every 
respccL highly satisfactory Incandescent clectnc lamps and 
appliances have been placed in the large hall and reading-room 
during the year, accessions to the library have been numerous 
and valilahk, and the lectures were attended by larger audiences 
than in the preceding year \nniher encumaging item m the 
report is that there was an increase in the number of applications 
for hooks relating to science, amongst the subjects which appear 
to have grown in favour being anatomy, istrunomy, chemistry, 
mithcmaUcs, mediune, and natural history 

I hl annual announcement of Courts of Instruction in the 
Colleges at Berkeley, Cal , for the academic year 1892-93 has 
recently been issued 

1 HE Calendar of Umveisily College, Bristol, for the Session 
1892 — 93, has just been issued 

Tilt sciond edition of Mr W b Kirby’s * Elementary i ext- 
Book of Entomology” has been published wiLhin the lasL few 
days by Messrs Swan SoDnenschem and Co The author has not 
thought it necessary to make any extensive alterations in the 
text or plates, but the following additions have been made to 
the work —An appendix, giving further particulars respecting 
many of lhe inflects mentioned or figured, and a complete 
index 

In the Board of Trade Journal for August aie to be found 
articles on “Chemical Industry in Germany,” the “Sicilian 
Sulphur Industry,” and 11 Cinchona and Indigo Cultivation 
in India ” 

The current number of the Journal of the Satiety of Art\ is, 
in the main, devoted to the publication of Prof George h orbea’ 
first lecture on " Developments of Electrical Distribution * 

The June number of the Agi icultural Gazette of Nav South 
laities contains the continuation of two articles by Mr P Tur¬ 
ner, on “The Grosses of Australia,” and "New Commercial 
Crops for New South Wales,” "Notes on Economic Plants,” 
"The Sugar Cane Disease on the Richmond and Clarence 
Rivers,” and many other items of intercit 

The Korean Refoutoiy for June, which has just come to 
hand, has an Interesting article by Rev D L Gifford on 
" Ancestral Wcpship as practised in Korea.” 

Messes Crosuy Lockwood and Son announce for early 
publication a new work by Mr J E. Gore, entitled " The 
Vuible Universe, Chapter! on tbe Origin and Construction of 
the Heavens ” 
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British Rainfall for 1S91, compiled by Mr G J Symons 
and Mr H T Wallis, has been published, and in consequence 
of the exceptional character of the year of which it treats, is 
rather later in making its appearance than its predecessors hive 
been 1 he Devonshire blizzard wa3 the cause of much work, 
and prnise is due to those observers who were brave and pi r 
severing enough Lo take their observations, notwithstanding tin 
very exceptional difficulties by which they were confronted One 
observer was barricaded with live feet of snow against ever) 
door, and another—a Indy—finding that the wind had swipt 
the grass clean all round thL rain g^uge and piled thL snow 
more than five feet deep near Lhe entrance gates Lo her house, 
wrote to enquire whaL she was io cnler as ihe depth of the 
snow 

Sytnon^s Monthly M1U0) oL\ it al Ma^azmt for \ugust con 
tains a summary of the climate of the BriLi^h 1 mpire for ihe 
year 1891, compiled from sixteen represent itnc stations The 
highest shade lemptraluic oceuired at Melbourne, io} J in 
January This is ihe first occasion since llu puhlical ion nf tliese 
interesting tallies rn lSS4, that the lempeiature of Melbourne 
has exceeded both Adelaide and Calcutta In connection with 
high temperature, attention is drawn lo the n cord at Mice 
Springs in the centre of Uistraha which allows an Lhsolutc 
shade maximum of 117 in Demnher, and in average maximum 
of above 100 fur Lhe month Ihe txtreme maximum in the 
sun 165", and the lowest mein humulil) ^7 per Lent, win. le- 
corded at Adelaide \Vmni[ug, as usual, had tin lowest shade 
temperature, 34 5, in I'ehruaiy, as well as the greatest total 

rings I2 H j i, and giealcM mean daily nrige 22 3 <) Ceylon 
recorded the highest mean Lempcrature, 80 7, and also the least 

range 111 the ycir, then being only zj. 3 between the maximum 
nf (he hottest day and the minimum oi the coldest night Malta 
usually hag the smaller rainfall 01 the least cloud , this year, 
however, Adelaide had Ihe least rainfill, 14 inches, and Bombay 
tlie least cloud, (he average amount bung J The greatest 
rainfall was at Colombo, Lcvlon, II ) inches It is unfortunate 
that both tile \\ esi Indian returns have had Lo be omitli d owing 
to incompleteness 

AuuUT the middle of la-.L week the low pressure arcis which 
advanced over this coun ry frum lIti_ south westward iaused a 
rapid rise of temperature in England, the minimum shade tem¬ 
peratures reaching 83 in the south and cist '1 hese conditions 
were accompanied by violent thunderstorms over the southern, 
midland, and eastern counties on Thursday and Friday, the area 
embraced by the storm extending from Devonshire in the west 
to Norfolk in the north east, while the rainfall was very 
heavy, amounting to 1 4 inch in several parts During the tarly 
part of the present week the temperature continiKd high over 
the greater part of England, being about io° above the mean 
for the lime of year, hut was much lower in Scotland and Ire 
land Conditions were again unsettled on the 23rd, and about 
I 5 inch of rain was measured in the south west of Ireland on 
that morning, while areas of low pressure lay over our south 
west coasts, and severe thunderstorms occurred in the evening 
overall the southern half of England lhe heat on the Con¬ 
tinent has been excessive, the thermometer in the shade 
registering too 0 and upwards at many stations, and even reaching 
loti 0 at Biarritz and Bilbao During the last few days, however, 
the weather has become Bomewhat cooler over Europe, although 
very high temperatures were still maintained During Lhe week 
ended the 20th intt the rainfall exceeded the mean in Ireland and 
Scotland, but In most of the English districts there was a con¬ 
siderable deficit (except in the south and east,ewhere there was 
an excess, owing to the thunderstorm!) There still exists a 
deficiency In all district* from the beginning of the year amount¬ 
ing to 5 inches in the south and to 8 6 inches in lhe south west 
of England, 
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The firm of P J Kipp and Sons, Delft, have constructed 1 
new form of their Llectrodynamometer for the measurement of 
telephonic currents, in which several improvements have been 
introduced As in the old form, in accordance with the sug 
gestion of M Bcllati I \tti riel R T Vcn iS 8 j) p n cylinder of 
soft iron wires lakes the place ol lhe usual movable bobbin 
lhe cy Under becomes magnetized under the action of the current 
in the bred cod, its nngnclizi^on being proportional to the 
strength of the cm rent when (sufficiently weak, and becoming 
reversed on the reversal of Lhe current i lie instrument is there¬ 
fore eminently suitable fui thcMneasurcment of weak alternating 
currents The coil is wound in two puts, winch may be used 
in series or in multiple ire, the resistance of each being about 
25° 'dims A damping arrangement, similai to that employed 
in l homson’s quadrant elcctiometer, can be used Minn the 
vibrations ire not d imped, speaking m a low \nice into a Siemens 
telephone in connection ivi(h this instrument produces 1 f l ell cl lion 
of iSomm on a scale placed at the proper distance from a mirror 
uluch is attached to the iron cylinder If uric speaks at Lhe 
disrance*of three or four melres from a microphone placed in Lhe 
pi imaiy circuit of a small induction coil—the eiectrudynamomeler 
being in the second iry circuit —a defh etion of 48mm ia obtained 
Till price of the instrument is 225 nr 240 francs, according as i 
concave, or a plane, mirror is supplied A guard ring of soft 
iron cm be supplied for twenty-two francs additional The firm 
believe that the instrument will he 0/great use to physiologists 
It is largely used in continental laboratories 

IxM'ukitNC lately to the bocictc d Encouragement on the 
industrial prcpaiation of carbonic acid in 1'ranee, commenced 
by M (iall, M lmost points out that in Germany, which pre 
ceded trance in llus matter, what greatly stimulated the work 
uas the consumption of beer, as it was found that by pressure 
of carbonic acid on beer, the latter could be brought up from 
ciliary Lo bars in exceMent condition, while conaprcsbed air 
spoiled the beer [n 1 ranee, on the oLher hand, success has 
been due Lo the large quantities of salicylic acid used in medical 
treatment, ihis Substance being largely produced by the reaction 
of liquid caibonic acid nn sodium phenol The Cornpajmc 
*1 tut alt dis p> od nits antis pti</Hc\ has works near llermes 
(Oise), directed by M Gall Bure carbonic acid is there pro 
duced very economically by combustion of coke , is collected 
m a gasometer, from which it is diawn, Lo be dried and com¬ 
pressed with pressures of 5, 25, and 70 atmospheres, and 

stored in iron Dottles Most of the acid is used for making 
salicylic icul , but othei applications occur, and M Gall is 
increasing the power of manufacture At present 300 kilo¬ 
grammes arc produced daily, but it will be possible ere long to 
pioducc 1000 kilogrammes 1 he liquid is now supplied in 
Bans at 60 c the kilogramme (say 6d for 2} lb* ) Thun 
the French production is in a condition to compete with the 
German \mang other uses besides those already mentioned 
are the manufacture of aerated waters, the filtering of wine, 
coolmg by virtue of the great absorption of heat in vaporizing, 
and solidification of fused metals under high pressure (which 
greatly improves the quality) 

FkoM a recent report on the telephone system in Belgium 
(which has grown rapidly since 1883) we learn that tbc State has 
considerably supplemented the work of the companies construct¬ 
ing and working various small lines, and using on all of them 
the double wire (while the companies have mainly continued the 
single one) The material used is the phosphorus bronze of 
Montefiore The subscription vanes largely, from 250 fr in 
a radius of 3 km in BiuueU and Antwerp, to 125 ^ r> m 
Louvain and Malinea One interesting feature of the Belgium 
lines 11 that they are all connected with the principal telegraph 
offices, so that subscriber! can jend to these, by telephone, any 
telegram! they wuh sent, and similarly they can receive tele* 
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phonic i'll I y any telegram. addressed to then) A copy of the 
telegram is sent at the same time The number of telegrams 
thus sent by telephone in 1889 was 371 .°°° , in ,S 9 ° jt E rew 
to 440,000 To facilitate the development of telephonic rela¬ 
tions the country is divided by Government into a number of 
circles, containing several towns provided with central offices 
communicating with each other by means of a double wire 
Thus the inhabitants of a Rmlll town like Heyst are able to 
spenk with Bruges, Blankenburgb, Ostcnd, Middlekerke, and 
Nieuport The system is being extended wherever clients are 
probable, and the telephone now enters largely into Belgian 
habits 

In the south east of the valley of Mont Dore (Puy de D'trne 
js a curious natural formation in the basalt, called the Crcux- 
de-Souci A crater shaped depression about 80 ft wide com¬ 
municates by a central hole with a larger circular cavern, 170 ft 
diameter, the bottom of which is occupied by a small lake 
with about 10 ft of water The shape is like that of two cups 
with bases opposed , the lower one the larger Erom an 
examination of the place this summer hy M Martel and some 
friends (fa Nature), it appears that carbonic acid is plentiful in 
the cavern Several tunes they went down by rope ladder, 
hoping to use a boat lowered previously , but they could not 
get below about 13 ft from the water (wnich wag about 70 ft 
from the orifice) , they experienced headache, progressive suffo¬ 
cation, Ac , while matches and candles went out The cavern 
is probably closed , there is no sign of a stream , nor are there 
any ‘•talactites The lake is merely fed by water filtering 
through the basalt , after heavy rain this is considerable l'he 
temperature 15 exceptionally low, which M Martel explains 
thus Snow lies several months on the neighbouring ground, 
and when Lhis melts in spring Us water penetrates into the 
Creux-de-Souci at a temperature near o"C Thus the air is 
cooled, and, being denser than that outside it, accumulates 
below, it is not renewed from above No air-current was 
observed The accepted view that there is water communication 
with Lake Pavm (about 270 ft lower) is considered a mistake 
It would be interesting, M Martel says, to make methodical 
observations, in different seasons, both as to the carbonic acid 
and the temperature 

Mr. C Dames Siij hjiokn asks us to state that the grant 
from the British Association, slaLed by us as being made towards 
“Index to Plants," &c , was really towards “Index Generum 
et Specierum Animalmm,” a work which has already been 
referred to on two occasions in Nature—M ay 15, 1890, and 
July 2, 1891 

The additions to the Zoological Society's Gardens during the 
post week include a Japanese Ape (Macaeus spec 101 us, j ) from 
Japan, presented by Mr II, H, Jacobs , two Rhesus Monkeys 
(Maeacut rhesus, i ? ) from India, presented by Mr R Dod- 
man and Mr. C. W Emlyn respectively , a Macaque Monkey 
(Macaeus cynomolgus, J ) from India, presented by Mr R. 
Rocca, two Crowned Lemurs (Lemur coronatus) from Mada¬ 
gascar, purchased , a Common Cormorant (Rhalacroiora* carbo), 
British, presented by Cupt Salvin , two Spotted-sided Finches 
Amadtna tathami) from Australia, purchased , twenty five 
Cambayan Turtle Dovea ( Turtur scncgaUnus) from East Africa, 
deposited by General Mathews , three Cambayan Turtle Doves 
{Turtur stnegaUmxs) from East Africa, presented by General 
Mathews , three Hardwickes Masugurea ( Uromastix hardwteki) 
from India, purchased, a Robben Island Snake ( Coronclla 
phtnarum) from South Africa, presented by Miss M Ruther¬ 
ford , a Nilotic Monitor (Varanus mlohcus) from East Africa 
prtsemed by Gen Mathews , a Nilotic Monitor (Varanus 
mlotuus) from East Africa, presented by Mr. Frank Finn 
FZ.S. ; two Smooth-clawed Frogs (Xctiopus nrvts) from East 
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Africa, presented by Mr Frank Einn, F Z b , a Common Boa 
(Boa constrictor) from South America, presented by Messrs F 
Sander and Co , four Indian Wild Swine (Swj enstatus ), born 
in the menagerie 

OUR ASTRONOMICAL COLUMN 

Nova Aurh 'E —In Wohmgham Observatory Circular, 
No 33, it is staled that Mr II Lorder having informed the 
Rev 1 E Espin that the Nova Aungre had increased, it was 
examined August 21, and found to be 9 2, spectrum mono 
chromatic , one intense line (5°o ? ) 

Thf Oi tusition of Mars —At the Lick Observatory, up 
to the middle of August, many of ihe supposed canals on Mars 
discovered in 1877 by bchiaparelli were mapped, but none of 
them seemed Lo be double On the night of the 17th insi , 
however, Trofs Schaberle, Campbell, and Hussey made three 
entirely independent drawings, each shewing the canal marked 
Ganges on Schiaparelli's map lo be distinctly double, and thus 
confirming in 1S92 Schiaparelli’s discovery of 1877 

Thermal Absorpi ion in the Solar Atmosfhi re —In 
Astronomic hi Nmhruhtcn , Nos 3105-06, Mr E B Frost seta 
forth the results of his observations ujtll reference to thermal 
absorption in the solar atmosphere As the paper is of con¬ 
siderable length, we will only concern ourselves with the broad 
results, leaving our readers to look up the details for themselves 
The instrument—made by Mr Frost himself, and used through¬ 
out the experiments—was a double thermopile, or, rather, two 
thermopiles, of considerable length, and the back junctions, 
after being carefully insulated and imbedded in sealing-wax, 
were inserted in the two ends of a brass U-shaped tube, the 
front faces of the piles promoting a little out of the tube, while 
their back parts were in contact in the middle To ensure an 
equality of temperature at the two back junctions, this part of 
the tube was enveloped in a cylinder filled with water, thus 
eliminating practically accidental thermo effects in the metals 
of the thermopiles Mr Frost’s original intention was to cm 
ploy both these piles, one for receiving Lhe projected image 
of the sun, and ihe other for the direct rays, but, as he 
became acquainted with the “ disproportionately greater inten¬ 
sity uf the latter,” he was obliged to employ as a screen a thin 
silk gauze, thus using this, pile as a counterpoise to eliminate 
such effects as air currents, reflected radiations, ixc 

Let us deal first with the photosphere The following table 
shows the differences bcLween observation and theory The 
column headed O is obtained from a curve based on the 
observations, that of C is the result of theory and gives the 

I f -/lec 0 

values of I I as obtained from the ratio — = , - 

lo *~ r 

p represents the distance of the point observed from the centre 
of the '.un (radius — 100), and 9 the angle ai ihe sun s centre 
between the line lo die observer and the radius to the point 
observed 
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The differences in the last column might, as Mr Frost says, 
be somewhat reduced bv the introduction of another constant m 
the formula, but even then sufficient difference would remain to 
indicate the inability of the formula to cope with the present 
conditions. 

In the attempt to ascertain whether there was a difference in 
the thermal conditions for the poles and the equator, taking 
points eauidlstant from the centre of the sun’s disc, the con- 
cliuion Mr, Frost draws Js that there is none The difference 
between the two hemispheres also be finds “to be exceeding 
small, if real ” With regard to the spots be says, 11 A rather sur¬ 
prising result of these observations was that spots are occasionally 
relatively warmer than the surrounding photosphere. 1 ’ Whether 
the position of the spot on the due had anything to do with h is 
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uncertain, but where the observations were referred to it was 
lound that “the two spots wilh ihe highest relative temperature 
were very neir the sun’s edge ” He further suggests that if 
further obseivation should establish thi> fact, viz , that spots 
suffer less absorption than the neighbouring photosphere, we 
might consider them “to he in a higher stratum than the 
photosphere.” 

Hydrogen Spectrum in thf Solar Atmosphere — 
M Deslandres, in the Comptes Rtndui for July 25, communi¬ 
cates a brief note concerning the spectrum of hydrogen that was 
photographed by him in a prominence on Lhe 4th of May last 
This spectrum, besides containing many metallic lines, shows 
also ten ultra violet radiations of hydrogen and five other new 
ones, the laLler of which, as he says, follow so regularly the 
former senes that one is led to consider them as due to 
hydrogen It may be remembered lhat Mr Calmer in¬ 
dicated jl simple function of whole numbers which represented 
exactly the senes of 14 radiations of hydrogen 1 hn 
function, which is applicable to most of lliL metals, i*> 

N=A- where N is the number of vibrations, A and 11 
«- 

two constants, and « a whole numbei In the following table 
we give the result of M Deslandres’ measures with regard to 
the new addition to this senes, to show how close an agreement 
e'xists between the calcnlated and observed values — 


Whale Nns 
of Lhe 


No of v iliradom 
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DcsIandreL 

Aitim 

Calculated 

12 

266 565 

266 575 

266 566 

13 

296 685 

267 715 

267 GQ4 

14 

268 585 

268 615 

268 586 

15 

269 JIO 

269 330 

269 309 

l6 

269 890 

— 

269 898 

17 

270 385 

— 

270 387 

iH 

270 795 

— 
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19 

271 140 

— 

271 142 

20 

271 460 

— 

271 448 

21 

271 700 

— 

271 694 

Refraciion 

in Micromktkii and 

Photographic 


Measures —A very simple meihod by which the elfect of 
differential refraction may be eliminated from the resulls of 
micromelric observations or from the measures of photographic 
plates is given hy Dr S C Chandler in lhe A\(ronomual 
Journal, No 271 'f he principle underlying this method is the 
position of the plate about to he measured, which here is 
inclined at a certain angle in the vertical direction to lhe focal 
plane of the telescope In the measurement of distances this 
inclination necessitates tile application of a small correction, 
but this is soon accomplished by the aid of a simple formula, 
which can be considerably modified by determining lhe screw 
revolution directly from the plate One might at hrst think 
lhathy this means the stellar lmnges would he slightly affected, 
but Dr Chandler informs us that he thinks that “altentive 
•examination will show that the difference of definition will he 
inappreciable ” 


THE RECENT EARTHQUAKES 

T"HE first of the earthquake shocks felt on the 18th inst in 
Ireland, Wales, and the West of England was evidently 
one of unuoual strength for this country, and it is very desirable 
that both it and the subsequent Blighter shocks should be tho 
roughly investigated, with a view to discovering their origin and 
their relations to one another As I have been engaged for 
several years in working at our British earthquakes, and am now 
occupied in studying these recent shocks, I should be greatly 
obliged if you would allow me to ask your readers who felt ihe 
shocks for assistance id obtaining the necessary materials 

lL would be of gTeat service to know simply the names of os 
many placet as possible where one or more of the shocks were 
felt and the accompanying sounds heard With this |tnowledge 
ithe boundaries of ihe disturbed area and the sound-area of each 
shock may be determined—points of considerable importance 
But for a complete study of the shock it is desirable to have 
further details, such as would be given by answers to the quei- 
-tiotii printed below, especially to those numbered 3, 4, 6, and 7 
1 shall be most glad and tnankful to receive accounts of the 
earthquakes from any place whatever, and I may add that no 
account, however scanty the Information given, can fail to 
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possess some value or to help in throwing light on the nature 
and origin of the shock 

(Not e — If more than one shock was felt it is important that 
Lhe notes relating to each should be kept separate ) 

(1) Name of place where the shock was felt 

(2) Situation of the observer (a) Whether indoors (and on 
which floor of the houHe) or in open air (/>) How occupied at 
Lhe moment of the shock 

(3) Time at which the shock.was felt, if possible, to the 
nearest minute 

(4) Nature of the shock, description of the (a) The number 
of vibrations (£) Their relative intensity (r) Whether there 
was any tremulous motion before or after Lhe principal vibra- 
Lmns (d) Whether any vertical motion was perceptible, and if 
so, wheLher the movement was hrst upward and then downward, 
or first downward and then upward 

(5) Duration of Lhe shock in seconds, not including lhat of Lhe 
accompanying sound 

(6) Intensity of shock Was it strong enough (d) to make 
windows, doors, fire irons, &c , raltle . (£>) lo ctusc the chair 
or bed mi which Lhe observer was resting to lie perceptibly 
raised or moved (r) To make chandeliers, pictures, Ac , swing, 
or to stop flocks (d) lo overthrow ornaments, vases, Ac , or 
cause plaster to fall from the ceiling (^) To throw down chim¬ 
neys or make cracks in the walla of buildinga ? 

(7) Sound-phenomena (</) If any unusual rumbling sound 

wqji heard at the time of the shock, what did it resemble? (£) 
Did the beginning of the sound precede, coincide with, or follow, 
the beginning of Lhe shock, and by how many seconds? (r) Did 
the end of the sound precede, coincide with, or follow, the end 
of the -hock, and by how many seconds? (if) Did lhe sound 
become gradually louder and then die away ? (<r) Were the 

principal vibrations fell before, at, or after the instant when lhe 
sound was loudest? 

(U) The names of any other places where the earthquake Was 
noticed would he most useful, together with answers for each 
place (if possible) lo the following questions —(a) Was the 
shock felt? { 6 ) Was it strong enough to make doors, windows, 
fire irons, Ac, rattle? (t) Was any unusual rumbling sound 
heard at the lime of the shock ? Charles Davison. 

38, Charlotte Road, Birmingham, August 23 


CHI MISIR Y*A T THE BRITISH ASSOCIA TION 


A FTER the President s address, the first paper was read by 
Prof Crum Brown on “ Mcctrulytic Synthesis,” descrip- 
tn e of work carried out m conjunction with Dr J Walker 
He showed how, by an extension of the electrolytic methods 
winch had been already fully worked out in relation to potas¬ 
sium icetate, the higher fatty acids of other senes could be 
synthesized Thus, starting from the ethyl potassium malonate 
lhe eiher of succinic acid was obtained in considerable quanLity 
and with great readiness Similarly adipic, sebncic and other 
ethers had been obtained Secondary products were formed 
which in the higher members of the senes accumulated in 
inconveniently large quantities. 

Professor Ramsay gave a communication on the 11 Impurities 
in Chloroform ” He found lhat when the purest chloroform 
that could be prepared was exposed to light between the months 
of March and July, it emitted an aend odour when opened, due 
to the formation of phosgene gas The reaction by which this 
had been brought about was — 

2CHCl 3 + 0 , = 2 COCI a + 2 HC 1 


The second day of the meeting was devoted almost entirely 
to the consideration of the phenomena accompanying the com¬ 
bustion of gases Messrs Lean and Bone gave an account of 
the results obtained in exploding ethylene with less than its own 
volume of oxygen They had found that there was always a 
considerable rise of pressure, and that the resulting products 
contained, in addition to hydrogen and carbon monoxide, small 
percentages of carbon dioxide, unsaturaLed hydrocarbons, and 
some saturated hydrocarbon, presumably marsh gas. 

The unsaturated hydrocarbons consisted largely, If not entirely, 
of acetylene. Carbon is also formed ai a product of the reaction, 
due in ail probability to the decomposition of heavy hydro¬ 
carbons into marsh gas and carbon ai high temperatures The 
experiments show that oxygen combines with carbon In preference 
to hydrogen 

Prof Lewea, in his paper on the 11 Luminosity of Hydro- 
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carbon Flames,” described the results of the analyses of the 
Rases drawn from an ordinary coal gas flame at dilferent heights 
He had found that the heavy hydrocarbons which occur in the 
non luminous part of the flame arc almost entirely converted 
mlo acetylene before they reach the luminous zone The 
luminosity of the flame is, in his opinion, brought Qbout by 
dissociation of the acetylene, the temperature required for this 
dissociation vanng with the degree of dilution of the nceLylene 
Under the circumstances already described, where the amount 
of acetylene present was M to 13 per cent , the temperature 
was 1200°, whilst in the flame of a paraffin lamp, where about 
double the amount of acetylene was present, the tempeialure 
was found to be 1000* 

On passing ethylene through a heated tube at different tem¬ 
peratures he found that at 900° the chief products were methane 
and acetylene, at looo a Lhere was still no hjdrogen and no 
carbon, but more oil and heavy hydrocarbons, whilst at a still 
higher temperature hydrogen and carbon appeared amongst the 
roducts , above 1200 Lhere was much carbon and little or no 
ydrocarbons The actual lemperalure of the gns flame used 
was 500° at a distance of half an inch above lhe burner , 1279" 
at the Lop of the non luminous zone, and iJ 7 o u at the lop of Lhe 
luminous zone 

Prof Smilhells followed with a number of veTy beautiful 
11 Experiments on Flame ” He held that the ordinary candle 
flame showed four and not three zemes as usually described ITe 
considered that lhe phenomena of combustion in flames ought 
to he studied by usmg gases of simple and definite com¬ 
position ralhcr than a variable and compVx mixture such as 
goal gas 

lie showed, by means of experiments, the two distinct zones 
in the non luminous Bunsen flame, and how these could be 
separated, and their character varied according to the amount of 
air admitted, and similar illustrations were given by burning a 
jet of air laden with benzene vnpour Under the conditions of 
the Bunsen flame he had found that whatever hydrocarbon was 
used the products withdrawn from the inner cone consisted of 
carbon monoxide, carbon dioxide, hydrogen, and water vapour, 
whilst in the case of the benzene flame described, when the air 
supply was so regulated as to produce a luminous zone between 
the inner and outer zones audylene wm found amongst the 
gases withdrawn from that zone 

His experiments had led him to conclude that when the 
hydrocarbon ih starved of oxygen the carbon inirns preferentially 
to the hydrogen 

Prof SmiLhells then introduced a spray of cupric chloride 
solution into the gas, and showed that the inner flame remained 
unaltered in appearance, whilst the outer flame became green 

He is of opinion that lhe decomposition of the salt takes place 
in the inner flame, and that the colouration of the outer flame is 
due to the projection of Lhe products of decomposition through 
the outer flame A discussion followed these papers ln which 
Sir G G Stokes described the experiments he had performed 
with a view to determine whether the luminosity of the flame 
was due to carbon or 10 hydrocarbons He was not in favour 
of the idea that the colouration of the flame was due to chemical 
reactions taking place within 11 Sir Henry Roscoe Lhought it 
due to the separation of metal in the flame, and not to the oxide 
Prof Liveing quoted the results of his observations on the 
spectrum of oxygen, and expressed his adherence to the hydro¬ 
carbon theory of luminosity Prof Ramsay supported Prof 
Smithells’ contention The discussion came to a conclusion 
with the replies of the authors of the papers 

Dr J A Harker Lhen followed with a description of ** The 
Reaction of Hydrogen with Mixtures of Hydrogen and Chlonn* 1 M 
He finds that as had been previouily observed by Horslmann, 
Bunsen, and others, the hydrogen combines partly with the 
oxygen and partly with the chlorine, but that the reaction 
vanes wiLh the quantities of the constituent gases pretent, 
and takes place in accordance with the law of Guldberg and 
Waage 

Prof Clowes gave the results of the investigations which he 
hod taken up in order to produce a safely lamp which should 
indicate with greater accuracy the presence of inflammable 
gases and vapours In air In confirmation of previous observa¬ 
tions he had found hydrogen to be by far the most sensitive 
flame, and he described a means by which hydrogen could be 
burnt in an ordinary oil safety lamp with greater convenience 
than had hitherto been possible 
A discussion which was to have been held In conjunction 
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with Section I> on the “Chemical Aspects of Bacteriology, 1 ^ 
fell through 

Prof Roberts Austen gave a paper on the " Effect of Small 
Quantities of Foreign Mailer on lhe Properties ofMeLals ” The 
addition of two tenths per cent of lead or bismuth to gold was 
found to render it quite brittle, whilst exLrLmcly small quantities 
of phosphorus, magnesium, and zinc made nickel malleable 
Such phenomena had no doubt been of great interest in ancienL 
times to alchemist, but to-day they constituted all important 
questions for the engineer. Experimenting on gold, which could he 
obtained more readily than most other metals free from impun 
Lies, either solid or gaseous, he found that the Lenacity was 
decreased by the addition of small quantities of elements whose 
atomic volumes were greater Lhan that of gold, whilst thuie 
elements wIiusl atomic volume wai the same or smaller than 
that of gold, increased its tenacity Lithium and aluminium 
acted in an exceptional manner Furthermore, whilst Lhe 
addition of 10 per cent of aluminium gave an alloy melting at 
400° lower than gold, 23 per cent, of the admixture yielded a 
brilliant alloy having a higher melting point than gold He 
pointed out also Lhat gold during the process of cooling showed 
abnormalities similar to those shown by iron, which, however, 
disappeared when the operal-ion was carried out under pressure 
Prof Hartley had found that iron required to be slightly 
oxidised before it could be melted, even at a temperature which 
sufficed to melt platinum He had always found that silver and 
copper, unless prepared with special precautions which he 
described, contained gold 

Dr Gladstone suBmitted a communication on the " Molecular 
Refraction and Dispersion of Metallic Carbonyls and of Indium, 
Gallium and Sulphur " lhe observations made on a sample of 
the iron pentacarbonyl supplied to him by Mond indicated an 
extreme dispersion for iron, even taking the highest value for 
carbonyl previously recorded He attributed, however, a still 
higher value (ll 2) to carbonyl, and assigned a chemical formula 
in accordance therewith With regard to sulphur he had found 
lhat the values obtained varied only slightly, whether the sulphur 
was in the liquid, solid or gaseous condition Prof Liveing 
found lhat the thing held for oxygen and mirous oxide irv 

the liquid and gaseous conditions, and considered lhat this pointed 
lo the continuity of the gaseous and liquid stales 

Dr G H, Bailey gave a paper on “ Impuruies ofTown Air " 
He pointed out lhat the amount of air taken into the system 
daily greatly exceeded that of the liquid and solid food, whilst 
according to Tyndall expired air was very free indeed from solid 
particles, and that air was undoubtedly the medium by wluch 
many diseases were propagated, and that in towns, as n matler 
of fact, the death rate rose to very abnormal proportions during 
those periods when the nir was most polluted Under these 
circumstances it was a maLter of surprise that bo little attention 
had been devoted m recent years lo the determination of the 
impurities in air A very large amount of information had, it 
was true, been obtained relating to the carbonic acid in air, and 
this had led to valuable results , but with the exception of Dr 
Russell’s extremely interesting reports, hardly any Lhing had been 
done in the direction of determining the sulphurous acid and 
organic mailer with which town air, especially at certain seasons, 
was laden He then described the methods which had been 
adopted by the Air Analysis CommUIce of Manchester for deter¬ 
mining these impurities, showing how it was not only possible 
to arrive at a measure of the amount of suspended organic matter, 
but also to ascertain proximalely how far it was of a noxious 
character Such analyses may appropriately be supplemented 
by a bacteriological examination of air Some hundreds of 
analyses of the air of London, Manchester, and Liverpool had 
been made, and the following conclusions were drawn from 
them —(1) That in clear breezy weather the amount of sul¬ 
phurous acid in town air does nor exceed one milhogramme per 
100 cubic feet of air (2) That in antiyclomc periods, and 
especially in times of fog, diffusion is seriously interfered with, 
and Lhe quantity has been found at high as 50 milligrammes 
(3) That the organic impurities in all also increase under similar 
conditions to those which promote the accumulation of sulphurous 
acid to 40 or 5° times their normal amount at least. 

In the discussion which followed Sir Douglas Gallon ex¬ 
pressed himseli well satisfied with the enquiry, and hoped that 
Lhe work would be continued He called |Llentlon to the ten¬ 
dency for decaying matter lo collect, especially in certain areax of 
large towns and the danger of allowing such accumulations, Mr 
A, E. Fletcher, Chief Inspector of Alkali Works thought lh« 



August 25, 1892] 


NATURE 


403 


house fire was a large contributor to the evil and a most difficult 
one to contend against He suggested filtering Lhe air for the 
house through cotton wool filters and had found lhat it could be 
applied wun great success Mr Warrington criliused the 
methods of analysis and would like to see the determinations 
extended so na to show m what quantity the respective sulphur 
compounds existed in the air Dr Rideal had found Lhe method 
of determining sulphurous acid most reliable and preferable to 
the Gas Referee’s test used for the estimation of sulphur in coal 
gas Messrs Hartog, Fairley, Thomas, Dr Clowes and the 
President also spoke on the paper, and Dr Hailey replied to 
various points which had come up in the discussion 

Subsequently, Prof W H Perkin described methods of 
synthesis with the aid of butane and penLane leLra carboxylic 
ethers the constitution of the methylene ring compounds being 
illustrated by Prof Crum 11 row n by means of a very ingenious 
set of models 

A number of papers were earned over to the last (.lay of the 
meeting mainly dealiDg with atomic weights and analytical 
work Amongst these Prof Ramsay and Miss Aston contri 
buted the atomic weight of boron (u) by determination of the 
water of crystallization 111 borax (£) by conversion of anhydrous 
sodium borate into sodium chlondi 1 he value obtained was 
IO g66 Mr Harlog drew altention to the results just published 
of a determination of the atomic weighL of boron by the late Dr 
Abrnhall 

Prof Ostwald read a communication on the assumed potential 
difference between metals in the solnl and in the molten slalL 
His experiments failed to detect any such difference of po 
tenlial , it is at any rate below , of a volt Prof MlI end 
showed lhat the iodides of sulphur, ST, and VD, if they existed 
at all as chemical compounds, were of a inoit unstable nature , 
the only evidence of definite combination having taken place in 
SA 2 was that it melted at a lower icmjierature than cither of Us 
constituents 

BJOfJXrV A! I HE BRITISH ASSOCIATION 

O manv important and interesting papers were submitted to 
the Organizing Committee of I) this year that it was found 
necessary to divide the section into the three departments of 
Zoology, Botany, and Physiology f he plan of adjourning for 
lunch aL half past one, and resuming work again at two, with 
some attractive papers for the afternoon, was tried and found a 
success Practical demonstrations and exhibitions were also 
given in the afternoons in the laboratories above the lecture- 
room 

On Thursday, August 4, after the president’s address, the 
following series of reports by committees appointed at the 
Cardiff meeting was submitted (1) The Zoology and Botany 
of lhe \Vej>t India Islands , (2) the Naples Zoological Station , 

(3) Zoology of the Sandwich Islands , (4) Botanical I ahoratury 
at Ceylon , (5) Migration of Birds , (6) Plymouth Laboratory , 
( 7 ) Deep Sea Tow-net , (8) Protection of Wild Birds’ Fggs 
All of these committees have this year been re-appointed with 
or without grants Three papers were then taken in Lhe after¬ 
noon, viz (1) Renewed experiments on the modification of the 
colours of Lepidopterous larvx, with exhibition of specimens, 
by h B Poulton, F R S , (2) Prof Preyer, of Berlin, on the 
physiology of protoplasm , and (3) Prof Hartog on the alleged 
personality of the segments of the nucleus, and Weismann's 
“Idant” theory of heredity Prof Preyer attributed an 
important part lo the absorption of oxygen by the protoplasm in 
the formation of pseudopodia Prof Hartog contended, from 
previously ascertained facts, and from his own recent researches, 
that the view lhat the segments that constitute the young nucleus 
persist during its maturity 11 untenable, and that Weismann's 
“Idant theory of heredity being founded thereon must 
■necessarily fail, 

On Friday, in the Botanical Department, important papers 
verereadbyDr Scott (on Secondary Tissncj in Monocoty- 
Icdona), Prof Goebel (on the Simplest Form of Mosses), Prof 
JLrrcra (Physiological Action at a Distance), Prof Bower 
(Morphology of Spore-bearing Members in Vascular Crypto¬ 
gams), and others , these will be noticed elsewhere 
. \ r> th r Dapirtmentof Physiology there were^he following — 

(1) Prof, Waymouth Reid gave a paper on Vital Absorption, 
in which he showed that the older views of Dutrochet and 
others as to the process being a physical one due to osmosis 
must be modified In the direction of showing that the vital 
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activity of the cells composing Lhe absorbing membrane must be 
taken into account We know LhaL changes are wrought upon 
substance*. during the process of absorption, such as the re 
generation of scrum-albumen from peptone In the case of the 
intestine of the rabbit in full digestive activity, one can get 
evidence of a stream passing from within outwards so long a^ 
Lhe tissues arc alive Scraping off the epithelium diminishes 
the transfer or puts a stop lo it By the addition of pilocarpine 
to the fluids used, it is possible to reverse the direction of the 
strenm 

(2) Prof RosenLhal, of Frlangen, read a paper on Animal 
Heat and Physiological Calorimetry The ippar&lus he made 
U5L of has an air calorimeter In fever, produced by injection 
of putrid matter, he finds that heat pioducUon is nut aug¬ 
mented , although in a few experiments he made on man he 
found 1 small augmentation of heat production 

(3) Dr Lockhart GillespiL communicated a paper on Protelel- 
hydrochlondes, in which he sLaled Lhat all proteids have an 
affinity for hydrochlorides, and the lower proteids combine with 
a greater percentage of HC 1 than the higher 1 licsc results 
were supported by the amount of silvtr which is contained in a 
senes of the diffeient protcid sails of silver, the ratio of silver 
lo albumen being highest, and that of silver to peptone being 
lowest fhe dilTcrcnt stages of gastnc digestion of a meal he 
finds to Ire —«l, Lhe amylolytic stage—no free HC 1 being 
present, but soitil combined proteids—duialion about, ten 
minutes , 2, combined hydrochloric acid(proteid hydrochloride) 
—acidity considerable, no free HU, small amount of lactic acid 
present—duration about half an hour, 3, free HU stage— 
some free HC 1 , but mostly combined, lacLic acid disappearing , 

4, Lhe chief absorption stage—acidity falling, but proportion of 
free to combined HC 1 rising— fiom three to four or five hours , 

5, evacuation—propulsion of contents of stomach into duo¬ 
denum at fourth or lifLh-hour 

(4) Dr L W Carlier gave an nccount of the hibernalmg 
gland of the hedgehog, u hidl is situated along the cervico dorsal 
and in the axillary regions, and attains its maximum dimensions 
in October —t t , just at the commencement of hibernation—and 
its minimum shortly after the animal has awakened fiom winter 
sleep Histological examination shows that towards the close 
of hibernation many of the cells change r I he chromation in the 
nucleus diminishes, the fat stored in the cell gradually dis¬ 
appears, and finally the whole cell breaks up Dr Carlier 
considers that the hibernating gland is not merely a storehouse 
for fatty matter TjuI actually secretes some nutritive material of 
great service to the animal during its winter sleep 

(5) Dr G Mann read a paper on the Functions, Staining 
Reactions, and Structures of Nuclei, in which he endeavoured to 
prove that Lhe achromatic elements of a cell are the most im¬ 
portant, and Lhat the nuclear chromosomes are organs for the 
assimilation of fojd, while the centrosome is a Lrophic centre for 
thi nucleus 

In the Department of Zoology, the following papers were 
read — 

(l) Dr Henry C McCook (IMuladelphia),on the Social Habits 
of Spiders 1 his paper considered the claims of certain species 
of the Aranere to possess in some degree the communal ten¬ 
dencies of the Social Hymenoptera lhe eminent brench 
araneologist, M Lugcnc Simon, in his studies of South Ameri¬ 
can spiders, fads a temporary sodality among certain orb- 
weavers {fpnra Badehcti) at the cocooning season, which Dr 
McCook thought might be explained by the well-known fact 
that female spiders when cocooning often choose the same 
locality and mass their egg bags, the one mother overlaying the 
cocoon of anoLher But this is quite incidental, and occurs 
with species which arc known to be soliLaiy The close 
grouping of Simon’s Ulohorus tepublicanux was regarded ax no 
proof of a sodality, buL simply showed an assemblage of snares 
in proximity which is not uncommon Tfe gathering of males 
in groups on the outer lines of the webs is quite what one sees 
in other species with which there is no departure from the soli¬ 
tary habit The third example of supposed social spiders 
(AnAosinus soaaft\) shows chatarleristics closely resembling 
those of young spiders of various genera, who will weave 
around themselves upon the foliage where Lhey lodge a tent 
of delicate spinning work within which they dwell for a short 
space, and then scatter, every individual at once assuming the 
solitary habit. If Simon’s observations be here confirmed, we 
Bhall have the transfer of this trait of young spiders in many 
species to the adult period of at least one species The fact 
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would revolutionize our Ideas of the universal prevalence of the 
solitary habit The paper was illustrated with a number of large 
painted figures 

(а) Pro? A, Crum Brown, F R S r on a Use of the External 
Ear The form of the external ear enables us to find the alti¬ 
tude of the source of sound by rotating the head about a hori¬ 
zontal right and left axis 

(3) Prof Lloyd Morgan, the Method of Comparative 
Psychology The object of this communication u as to show 
that our interpretation of animal intelligence is necessarily baaed 
on a double or two fold process of observation 1st, the activities 
of animals have to be carefully observed as objective phenomena , 
and, our own menial procease's have to be carefully observed and 
cautious inductions drawn from them Finally the objective 
phenomena reached by the first process have to be Interpreted 
in terms of conclusions obtained through the second In the 
higher animals there is abundant evidence of ability to sense or 
feel relations, but little or none of Lhe perception or cognition of 
the relations of introspection or of reflection, and ]>oasibly 
herein we have a limit to animal intelligence 

(4) Mr J, L S Moore, on the Relationships and Role of the 
Archoplasmic Body durmg Mitosis in the larval Salamander 
The author ha* extended the discovery of the archoplasmic 
body in the spermatocyte of the salamander to the somatic 
cells of both the larva and adult, and especially to the cells of 
the germinal blastema and the leucocytes He demonstrated 
for this vertebrate a distribution and functional activity of the 
archoplasmic body identical with that recorded by Plainer for 
the invertebrate Heh r , and concluded that the archoplasmic 
body is the sole agent in the formation of the achromatin 
spindle fibres 

(5) Prof J C Stewart exhibited with remarks an abnormal 
fore foot of a horse, in which two large digits and vestiges of 
others were present 

(б) Dr G Mann read a paper on the Origin of Sex, m which 
he contended that any sexual cell mighL be transformed into 
either a male or female cell, according to the facilities of ac 
quinng and assimilating food material 

^ (7) Dr T Beard, on Larvse and their Relations to Adult 
Forms. The author attempted to show that all metazoa above 
ccElenteratn developed through the intermediation of a larva 
(often disguised by the presence of food yolk), and, in fact, 
upon the latter He urged that the recapitulation theory was 
nu explanation of the phenomena of embryology , at best it 
held good to a limited extent for the ontogeny of certain organs 
The views of the author led him to regard metazoon develop¬ 
ment as a sort of alternation of generations 

(8) Professor YY A Herdman, F R S , on the Exploration 
of the Irish Sea to the south of the Isle of Man now being ear¬ 
ned on by the Liverpool Marine Biology Committee 

On Saturday, August 6th, the section did not break up into 
departments The following papers were read — 

(1) Prof McKendnck, F R S , demonstrated by mean* of 
a new form of myograph a method of recording and project¬ 
ing simultaneously upon a screen, through the aid of lime light, 
curves of muscular contraction He also showed a method of 
measuring and recording the lime occupied by short voluntary 
movements, such as those of the fingers in wrltmg, or the move¬ 
ments of the tongue 

(2) Prof G Fntsch (Berlin), on the Origin of the Electric 
Nerves in the Torpedo, Gymnotus, Murmyrus, and Mala.pt crums 
Prof Fntsch pointed out that there are two kinds of electnc 
organs found, Lhe one being modified muscles, is is the case in 
Torpedo , Gymnoius , Mormyrus, and Faia, while the other be 
longs to the cutaneous system, and is probably transformed gland 
cells of the skin, as in Malapterurus In electnc organs origi¬ 
nating from muscles there are many ganglion cells, but in those 
derived from skin organa there are only two ganglionic cells, 
one on each side, and only one nerve fibre belonging to each 
cell, which fibre 11 formed by a combination of protoplasm- 
processes at a certain distance from the gigantic ganglion cell 

( 3 ) Prof. MU1I, F R S , gave an account ofihe leaf of the 
water plant Victoria regia, illustrated by lantern slides, in which 
he described the peculiarities of its structure, and the way in 
which it Is modified to suit Us special enviroomenLa] conditions. 

(4) Dr J Musgrove, the Blood-vessels and Lymphatics of 
the Retina. The author pointed out that the distribution of the 
▼easels In the retina was as regular as that occurring in the arm 
or the lef. The blood-vessels of the retina of the ox may be 
divided into three sets. There are upper and lower sets of 
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branches of large vessels, and there ih an intermediate zone 
entirely free from large vessels except in so far as it is traversed 
by the main stems of artery and vein in their course to the upper 
part of the retina This intermediate zone the author regards 
as the homologue of the yellow spot found in the human retina 
The capillary vessels on a transverse section of the retina use 
Been to lie chiefly in the nerve cell layer, the inner molecular 
layer, and the inner nuclear layer Only rarely are capillaries 
found beyond the inner nuclear layer, and they never extend as 
far as the outer nuclear layer, so that the outer layers (the rods 
and cones, &c ) are entirely free from vessels 

(5) Mr H, O Forbes exhibited a recently discovered senes 

of sub fossil bones of extinct birds of New Zealand and the 
Chatham Islands, and made remarks upon the localities where 
they had been found and upon their distribution From the 
Chatham Islands the specimens were in a remarkably fine state 
of preservation, and included the species described under Lhe 
names of Aphanaptcryx haivkinsi, Fuhca nnviom, and Corvus 
mofiorum, along with portions of Heitor and Hat pa From 
Nlw Zealand, fiizuita, Cercopsu, Cygnus , and the type speci¬ 
mens of Lnetrnortiis Forb , were exhibited, and also 

the larger part of the skull of Halpagorrtu moorei , Haast 

(6) Dr J Clark, on the Natural RelationsbetweenTcmperature 
and Protoplasmic M ovemenls The author showed that Lhe 
minimum temperature for protoplasmic movements depended 
on the nature, habits, and natural surroundings of the plants, 
and that change of conditions of growth induced change of 
minimum 

(7) Dr J Clark, Experimental Observations on the Functions 
of Lhe Nucleus in the Vegetable Cell By divesting the vegetable 
cell of its wall, and also by mechanically separating the proto 
plasmic contents of a cell into tv o equal parts, the author tried 
to show the relations between the nucleus and cell wall forma¬ 
tion, and between mechanical stimulus and nuclear activity 

( 0 ) Dr Francis Warner, Co ordination of Cellular Growth and 
Action by Physical Forces The facts accumulated in a report 
on 50,000 children observed by the aulhor appear to show that 
defects in development of the body are largely co-related with 
defects of the nerve system in its power of co-ordination and 
menial function 

(9) M Louis Olivier, La Canalisation des Cellules et la Con¬ 
tinuity de la Matiere vivanle chcz les VLgetaux et les Ammaux 
The author has for some time recognized, even in highly 
differentiated tiasucs, the canalization of the cell wall and the 
free passage of protoplasm , and lately he has obtained evidence, 
photographic and otherwise, that in highly organized form a, such 
as Dicotyledons, the protoplasm is continuous from the extremity 
of the roots to the tips of the leaves 

(10) Dr John II Wilson, some Albucas and their Hybrids 
The author has formed croBse3 between hybrids and the parent 
forms in several species of the African liliaceous genus Albuca 

On Monday, Section D was occupied in the forenoon by a 
discussion on “ Sea-Fisheries " — 

(1) Prof McIntosh, F JR S , opened the discuuion by a 
paper entitled “A Sketch of the Scotch Fisheries, chiefly in 
Lheir scientific aspects, during the past decade, 1882-92, in 
which he gave an interesting account of the condition of the 
fisheries, and of Lhe investigations which have been earned on 
by the Fishery Board of Scotland, and at the St Andrews 
Marine Laboratory, and elsewhere 

(2) Prof Ewart followed with a general paper on our sea 
fisheries, in which he showed Lhat some of our valuable fishes 
are becoming scarce, and discussed various remedial measures 
which have been suggested He considered (hat fish-hatchiog 
was not of much practical use if the young were merely returned 
to the sea when hatched 

(3) Mr E W L. Holt read a paper, drawn up by himself and 
Messrs W L Calderwood and J T Cunningham, of the 
Marine Biological Association, on the Destruction of Immature 
Fish, and a discuuion of remedial measures In this paper Lhe 
authors dealt chiefly with the protection or immature fish by the 
imposition of a size limit It was contended that the size limits 
proposed at the conference at Fishmongers' Hall last February 
are altogether too small, and that no limit can be useful which is 
not based upon the size at which a fish 11 for the first Lime able 
to reproduce it* species Tables were given showing the varia¬ 
tion which exists in this respect in the different districts. The 
authors gave figures showing the immense destruction of Im¬ 
mature fish on certain grounds lying on the east aide of the North 
Sea, and the opinion was expressed by Mr Holt, who has had 
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charge of the Association's work in that district, that the impost- spects to the nuclei of higher plants In the formation of the 

lion of a reasonable size-limit for plaice alone would do more to oospore a number of nuclei are restricted to the periplasm, and 

cause the trawlers to leave these grounds unmolested than could at a late stage a number of nuclei are found in the oospore sur- 

be effected by any scheme of closing based on international rounding a large central oil globule During fertilization the 

agreement protoplasm and nuclei contained in the anthendium pass over 

Various zoologists and fishing experts, including Frof Ray inLo tlie fertilizing Lube, but whether any of the contents pass 

Lankester, Prof McIntosh, Prof Euart, Dr Fullerton, Mr into the oospore was not determined 

Olsen, Mr Stebhing, Mr Walker, and Prof McKemlnck, A paper, by Mr Tames Written, was read protesting against 
look part in Lhe discussion which followed certain proposed changes in Botanical nomenclature 

(4) Dr W Ramsay Smith, The Food of Fishes 7 hisstatis- Two papera were given by Prof G (.ilson (Louvain), on the 

tical paper gives the result of observations made by the Affinity of Nuclein for Iron and other substances, and a Method 

naturalists of the Fishery Uoard for Scotland on over 10,000 of Staining Nuclei by Chemical Means II is now certain that 

food fishes collected in the Firth of Forth and St Andrews dead nuclem, as well as other substances found in the cell, have a 

Bay during the last four years The author considers the sla- strong affinity for the various compounds of iron and of other 

tistics so extensive as to reduce the limit of the errors of ubserva metals and negative chemical bodies Thus the difficult ques¬ 
tion to such an extent as to allow general conclusions of a tion arises, Is the presence of iron in the nuclear elements con- 

trustworthy character to be drawn now for the first time stanl and normal during life, and is this metal necessary for the 

(5) Mr E W L Holt, Notes on Teleostean Development chemical activity of the nucleus ? 

(6) Mr A P Swan, The Effect of Sca-wateron the Vitality of Dr C II Bailey, Manchester, discussed the conditions 

the Salmon Fungus 7 he author showed that immersion in sea affecting plant life in a town atmosphere, especially the falling 

water e\en diluted with any lesser proportion than three parts off in the amount of light received, and the increase in sulphur 

of fresh water is falal to the fungus , and from the continuous ous acid Finally, a papci was rend by Dr G Mann, which 


nature of the hyphre it is certain that the disease is destroyed on 
the stay of the fish in the ata , and that the recurrence of the 
disease on the return to fresh water must be due to re infection 
In the discussion that followed Mr George Murray expressed 
his acceptance of the author’s results 

(7) Prof E G Prince, on the Formation of Argenteous 
Matter in the Integument of T cleosteans The fibnllated sub¬ 
stance to which the integument of many fishes owes Us silvery 
lustre is formed in a layer of granular plasma which belongs to 
the mesoderm 

(8) Prof E E Prince, The Development of the Pharyngeal 
Teeth in the Labndre The grinding plates in the pharynx of 
wrasses are developed from rounded dental sacs formed from 
the tella of the mucous layer 

(9) Dr Earlier, on the Skm of the Hedgehog The skin of 
the dorsal surface is very thick, and very rugose The spines 
spring from depressions between the rugosities On section 
the mucosa is very thick, and devoid of blood vessels except 
beneaLh Sweat and sebaceous glands are absent radiation of 
heat ia thereby almost prevented The spines which are inor 
phologically hairs, are fixed in the cutis vera by a broad base, 
near which is a rich capillary plexus I he spines, consist of 
cuticle, cortex, and medulla lhe cortex is strengthened inter 
nally by twenty-two or more longitudinal septa The medulla 
19 divided into loculi by transverse imperforate sepia, which 
divide at their margins into secondary septa, which again divide 
into tertiary, enclosing respectively secondary and tertiary loculi 
The erector piU 19 very large, and somewhat fan shaped The 
skin of the ventral surface is much thinner, and is covered with 
soft ham between which and the spines there is a gradual 
transition on the flanks Sebaceous ami sweat glands are pre¬ 
sent, and also much adipose tissue, and a thin skm muscle 

(10) Rev Alex S, Wilson, on the Industry and Intelligence 
of Insects in relation to Flowers 

(11) The following demonstrations were also given —Divid- 
mg Pollen Mother Cells, by Prof M Harto^, Hibernating 
Gland of Hedgehog, by Dr Carlier , Variations in Arrangement 
of Feathers in Wings of Birds, by Mr Goodchild , Embryo sac 
°f Angiosperms, by Dr G. Mann 

On Tuesday, Aug 9, the Section again separated into Deparl- 
meata, In the Botanical Department, papers were read by Prof 
Schmitz (Knollcben am Thallus einiger Flondeen), Mr Car- 
ruthen (on the Structure of the Stem of a typical Sigillaria), Mr 
T, Hick (on Calamo*tachys Bmneyana), Mr A C, Seward (on 
Myeloxylon from Millstone Grit and Coal Measures), Prof Hill- 
house (Disappearance of native Plants from their local Habitats), 
and others which will be noticed elsewhere 

Mr G. Murray drew attention to a companson^of the Marine 
Floras of the warm Atlantic and Indian Ocean, his remarks 
being illustrated by a printed table of statistics. He dealt with 
the question whether imce the last period of a warm climate at 
the Cape when the two tropical marine floras mingled, the genera 
“d i P eciea had had time to vary much, or remained the tame 
in the warm Atlantic and Indian Oceans now separated by the 
colder flora at the Cape. 

Mr Harold Wager read a paper on the Structure of Cystopus 
carut 1 Jut, a fungns found parasitic on the shepherd's pune He 
pointed out that the nuclei are similar 10 structure In many re- 
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contended fhat the view first put on record by the author, viz , 
that the einbryo-aac of Angiosperms corresponded to asporo- 
cyte, and not a macrospore, was confirmed by the observations of 
Guignard, Dodel, and Overton, and that the eight cells within 
the embryo sac were eight female sexual cells corresponding 
to the eight male sexual cells derived from a pollen mother¬ 
cell 

In the Department of Zoology the following papers were 
read — 

(1) Baron Jules dc Guerne, Presentation de Planches in 
tdites de /oologie concernant les Rficherches du Yacht f Hiron- 
drlh 

(2) Baron Jules de Guerne, Crust&cc* Gopepodes des Eau* 
snraaturLS de Sel de la France et des Canaries 

(3) Dr Arthur Robinson, Observations on the Development 
of the Posterior Cranial and Anterior Spinal Nerves in Mam 
mal» At an early stage (eleven protovertebral somites) a con¬ 
tinuous cord of nerve cells extends backwards from just within 
the posterior part of the auditory depression along the dorso 
lateral angle of the medullc and spinal cord At the time of 
formation of the secondary optic-cup this Lellu'ar cord loses a 
connection it had with the dorsal extremity of the neural tube, 
thickens between auditory vesicle and first somite, remains 
relatively small from first to fourth somile, and beyond the 
fourth somite gives origin to a series of swellings, the spinal 
ganglia The ganglionic enlargement in the prenomitic region, 
becomes the root ganglia of the glosso-pharyngeal and vagus 
nerves An enlargement in relation with the fourth somite 
becomes the first cervical ganglion Other enlargements in. 
second and third somites become connected either with spinal 
accessory or (in cal) with posterior root of hypoglossal nerve 

(4) Prof J C Ewart, on the Cranial Ganglia, The author 
discussed chiefly the ganglia of the glossopharyngeal and faciaL 
nerves in elasmobranch fishes, and their relations to the 
branches of the cranial nerves 

(5) Prof W A Herdman, FK S, gave two short notei, 
one on the Geographical Distribution of Aleutians, in which he 
drew attention to the great predominance of species and indi 
viduals, and also of gigantic specimens in Arctic and in Antarc¬ 
tic seas, the other on the Presence of Atrial Tentacles in various 
genera of Tumcati, with a suggestion as to their function The 
various forms in which up to now atrial tentacles have been 
found are phylogeneticilly rather closely related, and most of 
them are species in which the animals are in the habit of living 
closely aggregated together Possibly under these crowded 
conditions It is an advantage to the ammfcls to have the power 
(as some have) of reversing the usual current of water, or of 
using the atnal for a time as the inhalent aperture, when the 
atrial tentacles would have important functions to perform 

(6) Mr E B, Poulton, F.RS, gave two interesting exhi¬ 
bitions of senes of specimens, the one illustrating renewed 
experiments on the modifications of the colours of Lepidopterous 
pupx, and the other being an observation bearing on lhe non 
transmission of characters acquired by certain pupae 

(7) Dr J Symington, on tbe Cerebral Commissures in the 
Manuplalla and Monotremata The author,held that in these 
two division 1 of the Mammalia the Corpus Callosum was absent, 
(he only transverse fibres that exist being those known as the 
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hippocampal commissure and the anterior commissure These 
results support the conclusions of Owen, and are opposed to 
those of Flower 

(8) Prof J Playfair McMumch, the Early I>evelopment of 
the Isopods The author described the structure and mode of 
segmentation of the typical centrolecitha] ovum of the Isopod 
ftrra, calling attention to the early diffemi nation of the germ 
layers, which may be traced back to the eight celled stage I he 
mesoderm forms at first a hand of cells surrounding the embryo, 
and later concentrates towards the ventral surface to form the 
blostodisc, behind which is the endoderm, these two layers be¬ 
coming later enclosed by the ectoderm, which grows back over 
them by teloblasLic proliferation 

(9) Dr J Beard gave some notes on lampreys and Hag- 
fishes 

(10) Prof G B IIowcr and Mr J Harnson, on the Skeleton 
and Teeth of the Australian Dugong The authors described the 
process of vertebral epiphysis formation, showing that epiphyses, 
so far as represented, are formed late, and are rapidly merged 
into the substance of the vertebral body They described the 
formation of structuies which might, perhaps, be regarded as 
anticipatory of supernumerary phalanges, and pointed out that 
their observations lent no support to kukenthal's anew of the 
epiphysial nature of such phalanges hive mandibular teeth 
Were found to be present in the anterior region of each ramus in 
the manatee, and one of these they claimed as a canine 1 hey 
recorded the discovery of milk predecessors to the first upper 
and the four lower incisors (?) of the dugong, and of the two 
anterior mandibular cheek teeth of the manatee , and discussed 
the bearings of these facts on the inter-relationships and affini¬ 
ties of the order Sircnia 

(11) Dr 11 C McCook—Can Spiders Prognosticate Weather 
Changes? Dr McCook first staled briefly the widespread 
popular opinion that spiders fairly indicate the weather by 
ceasing to spin before foul weather, and weaving beely hefore 
fine weather He then gave a few extracts from his journal of 
observations on this j>omL extending over six years, the tenor 
of which is that the popular opinion has no basis in fact Many 
species of orh weavers, which were colonized and kept under 
close observation, made snares freely hefore rains and storms, 
frequently even in the intervals between heavy rains 

(12) Mr G Swainson, some Notes on Marine and Freshwater 
CJurotiomus 

(13) Rev Hildenc Friend, on British Earthworms The 
author distinguishes between the four genera— Lumbncus , 
AUohfbophora , lllurtts , and J\mlt obtcna — to which British 
earthworms belong, and gives an account of the different 
species, some of which aie new to science 

(14) Mr H Newman Laurence, the Human Dody as a Con¬ 
ductor of Electricity 

(15) Prof J B Haycraft, Fertilization of the Eggs of Lhe 
Stickleback 

The Lwo following papers, also on the programme, were 
taken as read — 

(16) Prof Emile Vung, la Fonction Derinaloplique chez Je 
Ver de Terre, and 

(17) M J Richard, Note sur l'CEil Lateral des Copepodes du 
genre Pleurommn The lateral eye in Phuromma is variable 
in position, but is more often on the right side than on the left, 
and seems more constant in males than in females 

The following demonstrations were also given during the after¬ 
noon —The Formation of Pearls (hy Mr Albert F Calvert), 
Interesting Briiish Food Fishes (by Mr E W L Holt), and 
the Structure of Mytloxylon (by Mr A C Seward) 

GEOGRAPHY AT THE BRITISH 
A SSOC/A TION 

T'HE work of the Geographical Section was overtaken in 
four meetings, the large attendance at which was evidence 
that the papers read met at least with popular approval It is 
more satisfactory to gather from the opinions expressed by 
specifllifUs that many of the papers were solid and original, and 
that from the scientific standpoint the average work was of high 
excellence Without doubt the moat important of the new 
results announced to Lhe Section was Dr Schlichler'i admirable 
development of a photographic process for determining longi¬ 
tude by the almost disused method of lunar dutance* The 
practical value of the invention is very great, especially with 
regard to the mapping of partially known continents. 
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Like all other departments of the Association, Section E j 
owed much of its success lo the distinguished foreigners who 
took part in its proceedings The papers hy the Prince of 
Monaco and the occasional remarks of Baron von Richthofen 
were much appreciated Two ladies read papers, Mrs Bishop 
recounting her adventures on the borders of Tibet with her 
well-known literary grace, and Mrs Grove giving a short, 
bright account of the rainless regions of Chile 

Piof fames Geikie's presidential address, although based en¬ 
tirely on geological reasoning, was truly geographical in so far as 
iL utilised geology only for the purpose of explaining the origin of 
the existing surface conditions of the globe As presenting the 
only sound basis of physical geography, this opening address 
proved In be onL of Lhe best and most original with which 
Section E has ever been favoured Unfortunately, Prof Geikie 
was prevented by illness from presiding aL all the meetings, hut 
his placL was taken by the \ne presidents, Colonel Godwin 
Austen, Mr H J Mackinder, Mr E G Rnvcnstein, and Mr 
Contis Trotter 

7 /ff In \t -httnl 0) Otacft jfblull —tn the absence of the 
author, Mr [ Coles rend an account hy Mr F W W Howell 
of the hrst ascent of Oraefa jokull in Iceland Mr Howell suc¬ 
ceeded in making the ascent on August 12 last year, after several 
previous fatluies Although only 6550 feet in height the moun¬ 
tain presented remarkable difficulties on account of the irregu¬ 
larity of the ice 

Plate Nann \ —Dr [ Burgess, in the course of a paper on 
place names, uiged a uniform system of transliteration from 
Oriental alphabets as moie scholarly and more satisfactory than 
any aUeaipt lo represent the sound of names phonetically 
In no other way could uniformity of spelling he arrived at, and 
the diverse spellings now in use made lhe study of Asiatic geo¬ 
graphy in particular very toilsome and irritating With regard 
to Gaelic names there were several serious errurs in spelling on 
the oidnance map, but at the suggestion of Sir Charles Wilson 
a Committee of the Royal Scottish Geographical Society had 
taken the matter up, and aided by local cummitlees weie intro¬ 
ducing important corrections. A lively discussion followed the 
reading of this paper, m which Sir Charles Wilson, Mr 
Mackinder, Prof Thomas Smith, and others took part V 
Committee of the Association was formed to co operate with 
the Scottish Society, and received a small grant to aul in the 
thorough revision of (he orthography of Gaelic place names 

Ejjtcts of Ram jail tn Formosa —Mr John 1 homson, of 
London, gave an account of the effect of rainfall on the scenery 
of Formosa, illustrated by a number of fine photographs The 
situation of the island and its mountainous structure conspire to 
give prominence to iheelfiecL uf rain action , the wind blowing in 
from the warm current of lhe Karo Si wo slrikei against a moun¬ 
tainous ridge which runs the vhole length of the island and cul¬ 
minates in a summit 12,000 feet high The mountain side to 
wmdivaul 15 scored with deep ravines, and the streams clluked 
wiLh huge boulders in course of transport lo lhe coast pluns, 
which are deeply covered by hne alluvium washed down from 
the hcighls 

jh\ of Rivers —Mr J Y Buchanan, in a short 

pa]^er, ducus^ed the windings of rivers from lhe standpoint of 
hydrodynamics 

Itsur Jibtt —Mrs Bishop (Miss Isabella Bird) described a 
journey undertaken in 1889, on the borderland of Tibet, which 
she approached from Leh, in Kashmir The intensity of radia¬ 
tion at great altitudes, giving very hot dajs anti Laid nights, was 
observed to lead lo a very rapid diMnlegralion rtf the rocks, 
resulting in lhe formation 0/ immense fields of gravel Although 
presenting a vivid picture of the topography and scenery of the 
trans Himalayan borderland, Mrs Bishop entered more fully 
into the characteristic* of the people, contrasting Lhe false, sus¬ 
picious, and cringing natives of Kashmir with thf truthful, trust¬ 
ful, and independent people of Tibet, who always welcomed her 
warmly and dealt with her fairly. 

Tht North Atlantic —The Prince of Monaco read two papers 
on his oceanographical work, the first bearing on his experi¬ 
ments with floats on the surface circulation of the Gulf Stream, 
and its associated system of currents About 10 per cent of the 
floats thrown c^ver from the Prince's yacht have been recovered, 
and by taking into account the position in which they were 
found and the date, important confirmation of the theoretical 
system of circulation was obtained The current was found to 
be a circular whirl, with ita centre a short distance south-west of 
the Azores. Floats thrown over neir Lhe centre were not re- 
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> covered for many years, bul those launched lo the north or the 
souLh were thrown ashore more speedily on Lhe coast of France, 
Spam, Portugal, North Africa, or m the West Indies The 
only escape from the whirl was the Gulf Stream drift towards 
Norway and the Arctic Sea I he mean rate of ciruilition uas 
calculated n-^about 4^ miles per day, and the rale of movement was 
foand to be more rapid in the western than m the eastern half of 
the whirl The Prince s second paper set forth the advantages 
which would accrue lo meteorology and to nai igation if the atmo¬ 
spheric conditions of the N orth Atlantic could be observed md 
telegraphed daily to Europe He pointed out that the Ber¬ 
mudas, the Azores, Madeira, the Canaries, ami Lhe Cape A"erd 
Islands were, oi would very soon he, in telegrapliiL communica¬ 
tion with Europe If high and low level observatories were 
established in these islands it would be possible to construct 
very fair synoptic chart! of the North Atlantic, and vastly 1111 
prove upon the useful Pilot CharlH now compiled by the 
Washington Weather Bureau "lhe Prince was willing that all 
observations should be collected at Monaco, where the Govern¬ 
ment of the Principality would discuss and publish the dat i, and 
he suggested that the Governments most interested should send 
delegates to a conference to be held next winter at Monaco in 
order to discuss the feasibilil) of Lhe scheme Dr A Buchan, 
111 commending the Prince 4 suggestions, said that Lhe surface 
temperature of the North Atlantic had been proved to have an 
mllucnce on the direction of cyclunes crossing it, and con¬ 
sequently on the weather of the British Islands and western 
Europe He thought a properly equipped luvv level station on 
the Bermudas was the first desideratum , then a similar station 
on the Azores, to be followed by a high level observatory The 
results at lien Nevis warranter! the expectation of great ad 
vances, not only in knowing lhe wealhn of the Atlantic, but in 
foiecj-sting weather for Western Europe, if the Prince's scheme 
received the encouragement which it deserved 

Detailed Occano y paphy and WtUmaloij —Mr J Y Buchanan 
described his obsi rvations on the tcmperaLurc and density of 
the water in the Gulf of Guinea in connection with the counter- 
equatoual current Ur II K Mill gav e a brief account, of the 
physical geography of the Firth of horth, dwelling particularly 
on lhe relation between tidal and solar variations nf Lemperature 
in the wrier The puzzling fact Lhat in the Firth nf ForLh the 
waLer at high tide is saltest when that phase occurs in the aftei 
noon was ex| lamed by the high water of spring titles occurring 
at lhat hour Mr II N Dickson, in a short paper, uiged the 
claims of meteorology as a subject of instruction with special 
regard to its place in physical geography 

i ht Desert of Atacama —Mrs Lilly Grove, of Oxford, gave 
a vivid description of a journey through lhe Atacama desert, 
including a trip by rail from Antofagasta to Uyuru at an eleva¬ 
tion of iJjOOO feet in the Andes 

I'hoto^uiphy and \uiveyin% —Colonel Tanner explained the 
system of photographic surveying which he has developed on the 
Himalayan survey By the use of a hnely ruled grating the 
angular intervals between prominent objects could be estimated, 
and in cases where detailed tnangulation was impiaciicnble very 
fair maps could be compiled Jrom photographs taken from 
several prominent centres 

Determination 0/ Longitude by Photography —Dr II 
SchlichLer communicated a most important paper, summing up 
a long senes of experiments, and an investigation of the 
mathematical formulae required in calculating longitude from 
lunar distances His method enables him in favourable circum 
Stances to fix the longitude Lo within 6', an approximation 
hitherto only possible by telegraphic Lime comparisons His 
summary is as follows — 

“ Lunar distances as a means for the strictly accurate deter¬ 
mination of geographical longitudes have been little used of late, 
partly on account of the splendid chronometers with which ships 
are now provided, and partly owing lo the inaccuracies of the 
instruments commonly employed for lunani For exploring 
expeditions on land, however, chronometers are of'little value, 
and the other astronomical phenomena which may be used 
besides lunar distances are either loo difficult for accurate obser¬ 
vation by the majority of travellers, or occur too seldom, or are 
not accurate enough The author therefore introduces a new 
method of observation and measurement of lunar distances, viz 
by obtaining a parallel aeries of photographs of the moon and a 
fixed star or planet on one plate, and afterwards measuring the 
distances on the plate For the elimination of all possible in¬ 
accuracies of the photographic film or of the lens, the lunar 
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distances thus registered are checked by repeatedly photograph 
ing on Lhe same plate two fixed Mars, the positions of which are 
given in the Nauti r al-Vmanatj and the angular distances of 
which can easily be computed Lhcrtfrum The angular dls 
lances of the photographic lunars are then found hy a simple 
proportion The time for taking a set of eight photographic 
luiurs on one [dale does not exceed three or four minutes, and 
micromelnc measurements show w ith perfect accuracy the change 
of the lunar distances (owing to tlie movemciu 0/ the moon) 
during each interval of Lhe eight observations The minute 
accuracy of the method is hereby established lhe micrometric 
measurements on the plate are made by means of lhe same 
tJaim which is employed by the principal observatories for 
stellar photography, and the measurum nts may theicfore be 
regaided as absolutely 1 orrect Results thus obtained give the 
correct longitude of the place of observation The author pro 
poses It) use this method for scientific expeditions into the 
interior of continents, A.C , as well 03 for the further determina¬ 
tion and correction of secondary meridians in navigation for 
both purposes 1L is especially adapted on account of its minute 
accuiai_y and great simplicity " 

A/) nan 7 ravd\ —The whole of one day was devoted to the 
reading of papers bearing on Alrica, almost all having reference 
to Sooth Afncrk, Mr 1 Wilkinson described two journeys 
which he had made in Lhe Kalahari Deaert Mr 1 heoJore 
Bent summiri/ed in an interesting manner the results of his 
explorations at Zimbabwe , a paper on the onentaBon of which 
was also lead by Mr Swan In the report oT the committee 
appointed lo assist 111 the exploration of Zimbabwe, it was 
announced Lhat Mr and Mrs Bent intended to pursue their 
investigations into African ruins of the Zimbabwe type in 
Abyssinia Mr John Buchanan gave an account of the indus¬ 
trial resources of Nyasaland, which his long experience there 
enabled him to do with aullimity The fertility of the soil, and 
the intelligence and willingness to work of the people, were 
advanlnges common to few parts of tropical Africa A staple 
commodity was still wanting, but there were unmistakable 
signs lhat this would before long be found in coffee, winch has 
been grown with great md increasing success t irm govern 
ment of the country, lhe absolute suppression of the slave-Lrade, 
and of intertribal wars, were almost certain Lo result from the 
recent extension of the British protectorate , but the problem of 
communication remained as a bar lo the effective development 
of the country With really free traffic on the Zpmbcfll and 
lower Shire, and a railway, or at least a steam tramway, on the 
new road from Lhilomo lo Lake Nyasa, the success of Nyasaland 
commercially would be assured Lieutenant Gnchton-Browne 
gave a popular account of a recent journey lo Lobengula's 
capital, and of an interview with Lhat monarch At the close 
of this paper Mr Joseph lhunison, whose health is still in a very 
unsatisfactory state, made a few remarks, the first he has been 
able to make in public since his return invalided from Africa a 
year ngo Dr A H 1 [alien described the Haussa country, in 
the language of which he is specially interested He hopes to 
be able, under the auspices of the recently founded Ilaus&a 
Association, to pjoceed to the we* tern Sudan, and continue his 
studies in the country itself Mr Ravensltin submitted the 
report of the Committee on African meteorology, of which Mr. 
Symons, F R S , wa*i secreLaiy The Committee has collected 
a considerable number of unpublished records of meteorological 
observations in tiopical Africa, and has charged itself with 
exercising a friendly influence over existing stations and the 
equipment of new stations likely to promote a better knowledge 
of lhe climatological conditions of the continent Instructions 
of an eminently pracucal kind have been drawn up, and by the 
circulation of these and the grant of sets of instruments to suit¬ 
able obseivers, it is hoped that the special difficulties of tropical 
observing may be overcome The committee has been re¬ 
appointed, with the addition of Dr, H R Mill as secretary 
Proposed Phew Afap op the Globe. — Mr E G Ravenstein 
explained Prof Penck's scheme of a new map of the world, on 
the scale of r to 1,000,000, or about sixteen miles to an inch 
It wai proposed to draw each sheet on an independent projec¬ 
tion, the sheets embracing 5° In each direction, except those /or 
latitudes higher than 60% which would have a width of io° of 
longitude The map would be contoured at ioo, joo, 500, and 
1200 metres, hills would be printed in brown, and riven in blue 
The official spelling of all names written in the Roman alpha¬ 
bet would be adhered to, accepted names m other alphabets 
would be transliterated on a system to be afterwtirds agreed on, 
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And names in unwritten languages would be rendered phoneti¬ 
cally The land surface of the globe would be represented m 
769 sheets, and on an edition of 1000 copies it is estimated that 
there would be a deficit of over £ too,000 if the sheets were sold 
at 2s This sum would require to be subscribed by the Govern¬ 
ments interested, or by private individuals The practicability 
of such a map is proved by the fact that Mr Ravenstein has 
himself produced with the aid of the Roval Geographical 
Society 46 five degree sheels of a map of Africa, The utility 
of the new map is universally conceded 

A'ccent Travels —Mr, Walker Harris described an adventur¬ 
ous tourney through Yemen In the early part of this year, during 
a rebellion of the Arabs against the Turks In spile of many 
difficulties, including imprisonment by the 1 urkish authorities, 
Mr Harris succeeded in reaching Sanaa from Aden, and found 
ihe country to be well watered, of magnificent fertility, and by 
no means badly cultivated 

Mr Courts Trotter summarized the recent advances in the 
-exploration and organization of British New Guinea 

Mr H O Forbes described a visit to the (_ hatham Islands, 
where he discovered ihc bones of a remarkable flightless bird, 
identical with an extinct species also found in New Zealand, 
which is separated by 450 miles of deep water The inevitable 
inference is that a land connection must formerly have existed 
between the two gioups of islands The importance of a care¬ 
ful search for similar remains in other islands of the southern 
hemisphere in the light of geographical distribution and specu¬ 
lations ax to former lands is obvious 

Mr W K D Beckett, of the British Consular service in Siam, 
-was the first Englishman to descend the Mekong river from the 
Eastern Laos Males to Saigon, and described the various inci 
dents of his adventurous journey 

Mr C W Campbell, of the British Consular service in China, 
described his journey through Northern Korea, reporting 
favourably on the people as compared with the Chinese in their 
treatment of strangers 

Other Papers —Prof P H Schoute brought forward a new 
scheme for draining the Zuyder Zee, and Mr Yule Oldham, 
lecturer on geography at Owens College, recalled attention to 
the early discoveries of Cadamosto on the west of Africa in the 
fifteenth century 

Sub se<lion on Chemical Oceanography —A joint meeting of 
Sections B and E was held under the presidency of Mr 
Buchanan for the consideration of a aeries df papers on ocean¬ 
ography Mr Buchanan communicated the result of some 
observations of the density of the water at a depth of 2000 
fathoms off the coast of South America made by Captain 
Thomson, of the telegraph ship Silverterwn They are held to 
demonstrate that the deep water there has come direct from the 
Antarctic Sea. Prof Pettersson gave a detailed and elaborate 
paper on the hydrography of the Kattegat and Baltic, illustrated by 
numerous special maps Observations were made simultaneously 
at a number of points In the Baltic and Us approaches , samples of 
water were preserved in sealed lubes for estimation of gases, and 
the density was in all cates measured on shore by means of 
SprengeTs pyknometer The excess of precipitation over 
’evaporation was found to cause an outflow of comparatively 
fresh water and a progressive decrease in the salinity from Lhe 
Skagerrak inward The fresh Baltic stream flows close round 
the coast or Norway as it escapes into the Atlantic An under¬ 
current of salt water inward takes place, partly by reaction and 
partly by the rising up of the deeper layer! against the ridges 
which divide the Baltic area into basins This action is not 
uniform, but occurs by successive impulses and pauses The 
physical boundary between the North Sea and the Baltic is not 
in the Belts, but along the ridge joining Rugen and Felster 
The great moss of Baltic water from Rugen to the Gulf of 
Finland is of uniform salinity , it grows salter toward the North 
Sea, and freshens rapidly in the Gulf of Bothnia. In this 
region of uniform salinity temperature appears to be the chief 
^aute of circulatory movement By winter cooling a layer of 
intermediate minimum temperature is usually formed, in which 
flakes of ice may be produced that rise to the surface and con¬ 
solidate theta, Indications derived from observations fourteen 
jean apart point to a partial or complete stagnation of the 
water In the deeper parts of the Baltic basin The fresh Baltic 
stream is felt in summer far to the north along the Atlantic 
coast of Norway, but in winter it u greatly reduced, and com¬ 
paratively warm North Sea water (4 to 6 tf C.) comes into the 
£kagemlc. This influx u coincident with the commencement 
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of the great herring fishery, which comes to an end when the f 
cold Baltic outflow is re established in spring 

Dr Andrussoff, of St Petersburg, summarized the resulli of 
the recent Russian investigations on the Black Sea, the most 
remarkable discovery being the fact Lhat below Lhe depth of 200 
fathoms the great mass of the water is stagnant, and so highly 
charged with sulphuretted hydrogen that alflife is impossible 
Each paper was followed by animated discussion, in which 
Dr John Murray, Dr Buchan, Prof Hartley, Dr J Gibson, 
Mr Irvine, and Dr H K Mill took p art _ 

THE AMERICAN ASSOCIATION , 
PRESIDENTS ADDRESS 1 

DIVISION of science has a work of its own to do, a work 
that well might be done for Us own sake, and still more 
must he done in payment of what is due to the other divisions 
Fach section ot our Association has Us just task, and fidelity to 
this is an obligation to all the sections Those engaged in any 
labour of science owe a debt to the world at large, and can be 
called to give an account of what they are doing, and what they 
have to do, thit the truth may be shown on all sides 

If it be in my power to make the annual address of this meet¬ 
ing of any service at all to you who hear it—in your loyalty to 
the Association—I would bring before you some account of the 
work lhat is wanted in Lhe science of chemistry Of what the 
chemists have done in the past the arts of industry speak mure 
plainly than the words of any address Of what chemists may 
do in the future it would be quite in vain that I should venture 
to predict But of the nature of Lhe work that ib waiting in 
the chemical world at the present Lime I desire to say what I 
can, and I desire to speak in the interests of science hi general 
The interests of science, I am well assured, cannot be held in 
different to the interests of the public at large 

It is not a small task to hnd out how the malter of Lhe 
universe is made The task is hard, not because of the great 
quantity in which matter exists, nor by reason of the multipli¬ 
city of the kinds and compounds of matter, but rather from the 
obscurity under which the actual composition of matter ib hidden 
from man Hie physicists reach a conclusion that maLtcr is an 
array of molecules, little things, not so large os a millionth of a 
millimetre in si?e, and the formation of these they leave to the 
work of the chemists The smallest objects dealt with in 
science, their most distinct activities become known only by Lhe 
widest exercise of inductive reason 

The realm of chemical action, the world within the molecules 
of matter, the abode of the chemical atoms, is indeed a new 
world and but little known The speculative atoms of the 
ancients, mere mechanical divisions, prefiguring the molecules 
of modern science, yet gave no sign of the chemical atoms of 
thii century, nor any account of what happens in a chemical 
change A new field of knowledge was opened in 1774 by the 
discovery of oxygen, and entered upon in 1804 by the publica¬ 
tions of Dalton, a region more remote and more difficult of 
access than was the unknown continent toward which Chris¬ 
topher Columbus set his sails three centurieB earlier The 
world within molecules has been open for only a hundred years 
The sixteenth century was not Jong enough for an exploration 
of the continent of America, and the nineteenth has not been 
long enough for Lhe undertaking of the chemists When four 
centuries of search shall have been made in the world of 
chemical formation, then science should be ready to meet a 
congress of nations, lo rejoice with the chemist upon the issue 
of his task 

It is well known that chemical labour has not been barren of 
returns T he productB of chemical acLion, numbering thou¬ 
sands of thousands, have been sifted and measured and weighed 
If you ask what happens in a common chemical change you can 
obtain direct answers. When coal burns in the air, now much 
oxygen is used up, con be stated with a degree of exactness 
true Lo the first decimal of mass, perhaps to the second, yet 
questionable m the third How much carbonic acid is made 
can be told in weight and in volume with approaching exact¬ 
ness How much heat this chemical action is worth, how much 
light, how much electro-motive force, what train load of can it 
can carry, how long it can make certain wheels go round,— 
for these questions chemists and physicists are rndy With 
how many metals carbonic acid will unite, how many ethers it 

1 Address by Prof A B. Prescott, Ihe retiring President, delivered at the 
Roch*u«r meeting of ihe American Auoaauon for the Advancement of 
Science, August, 1093. 
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can make into caibonates, into what classes of molecules a cer 
tain larger fragment of carbonic acid can be formed, the 
incomplete records of these things already run through a great 
many volumes These carboxylic bodies are open to productive 
studies, stimulated by various sorts of inquiry and demands of 
life Such have been the gathering; of research They have 
been slowly drawn into order, more slowly interpreted in mean¬ 
ing The advance has been constant, deliberate, sometimes 
in doubt, always persisting and gradually gaining firmer ground 
So chemistry has reached the period oj definition Its guiding 
theory has come to he realized 

“The atomic theory” has more and more plainly appeared to 
lie the central and vital truth of chemical science As a work 
ing hypothesis it has directed abstruse research through difficult 
ways to open accomplishment 111 \1v1d reality As a system of 
knowledge, it has more than kept pace with the rate of inven¬ 
tion As a philosophy, it is in touch with profound truth in 
physics, in the mineral kingdom, and in the functions of living 
bodies As a language it has been a necessity of man in dealing 
with chemical events Something might have been done, no 
doubt, without it, had it been possible to keep it out of the 
chemical mind But with a knowledge of the primary elements 
of maLter, as held at the beginning ofthis century, some theory 
of chemical atoms was inevitable And whatever theory might 
have been adapLed, its use in investigation would have drawn it 
with a certainty into the essential features of the theory now 
established It states the constitution of matter in terms that stand 
for things as they are made The mathematician may choose 
the ratio of numerical notation, whether the ratio of ten or some 
other. But the chemist must find existing ratios of atomic and 
molecular mass, with such degree of exactness a^, he can attain 
Chemical notation, the index of the atomic system, is imperfect, 
as science is incomplete However defective, it i*. the resultant 
of a multitude of facts The atomic theory ha^ come to be more 
than facile language, more than lucid classification, more than 
working hypothesis, it is the definition of the knoton ti utk in the 
evidence of matter 

The chemical atom is known, however, for what it does, 
rather than for what it is It is known as a centre of action, a 
factor of influence, an agent of power It is identified by its 
responses, and measured by its energies Concealed as it is, 
each atom has given proof of its own part in the structure of a 
molecule Proofs of position, not in space but in action, as re 
lated to other atoms, have hecn obtained by a multitude of 
workers with the greatest advantage The arrangement of the 
atomi in apace, however, is another and laLer queiLion, not in¬ 
volved in the general studies of structure But even this ques¬ 
tion has arisen upon its ov\n chemical evidences, for certain 
bodies, so that the "configuration ” of the molecule has become 
an object of active research 

Known for what it does, the atom is not clearly known for 
what it is Chemists, at any rate, are concerned mainly with 
what can be made out of atoms, not with what atoms can be made 
of Whatever they are, and by whatever force or motion it is 
that they unite with each other, we define them by their effects 
Through their effects Lhey are classified in the rank and file 
of the periodic system The physicists, however, do not stop 
short of the philosophical study of the atom itself As a vibra¬ 
tory body its movements have been under mathematical calcula¬ 
tions , as a vortex ring its pulsations have been assumed to agree 
with its combining power As an operating magnet Us inter¬ 
action with othfr like magnets has been predicated as the method 
of valence There are, as I am directly assured, physicists of 
penetraUon and prudence now looking with confidence to studies 
of the magnetic relations of atoms to each other 1 Moreover, 
another company of workers, the chemists of geometric iso 
merisrn, assume a configuration of the atoms, in accord with that 
of the molecule. 

The stimulating truth or the atomic constitution of the mole¬ 
cule, a great truth in elastic touch with all science, excites 
numerous hypotheses, which, however profitable they may be, 
are to be stoutly held at a distance from the truth itself Such 
*re the hypotheses of molecular aggregation into crystals and 
other mineral forms Such are the oioiogical theories of mole¬ 
cules polymerizing Into cells, and of vitality as alchemical pro 
p«rty of the molecule. Such are the questions of the nature of 
Atoms, and the genesis of the elements as they are now known, 

1 “ The results of moltcular physics point unmilLakably to ihe ato n as a 
magnet, in Its chemical eelltiife»- 11 —-A E Dolbear, id ■ pcn^nal co nmu- 
d katl on 


questions on the border of metaphysics Let all these be held 
distinct from the primary law of the atomic constitution of 
simple molecules in gaseous bodies, an essential principle in an 
exact science The chemist should have the comfortable assur¬ 
ance, every day, as he plies his balance of precision, that the 
atom-made molecules are there, in Lheir several ratios of quan¬ 
tity, however many unsettled questions may lie around about 
them Knowledge of molecular structure makes chemistry a 
science, nourishing to the reason, giving dominion over matter, 
for beneficence to life 

Every chemical pursuit receives strength from every advance 
in the knowledge of the molecule And to this knowledge, 
none the less, every chemical pursuit contributes. The analysis 
of a mineral, whether done for economic ends or not, may 
furnish a distinct contribution toward atomic valence The 
further examination of steel in the cables of a suspension bridge 
is liable to lead to unexpected evidence upon polymeric unions 
Rothamstcd farm, where ten years is not a long time for the 
holding of an experiment, yields to us a classic history of the 
behaviour of nitrogen, a history from which we correct our theories 
The analysis of butter for its substitutes has done something to 
set us right upon the structure of the glycerides Clinical in¬ 
spection ofMie functions of the living body fain finds a record of 
molecular transformations loo difficult for the laboratory The 
efforts of pharmaceutical manufacture stimulate new orders of 
chemical combination The revision of the pharmacoprei every 
ten years points out a humiliating number of scattered errors in the 
published constants on which science depends The duty of the 
engineer, in his scrutiny of the quality oflubncating oils, brings 
a more critical inquiry into iht laws of molecular movement 
There is not time to mention the many professions and pursuits 
of men who lontnbutc toward the frincip/ts of chemistry and 
hold a share therein If it be the part of pure science to find 
the law of action in nature, it is the part of applied science both 
to contribute facts and to put theory to the larger proof In the 
words of one who has placed industry in the greatest of its debts 
to philosophic research, W H Perkin, 11 There is no chasm 
between pure and applied science, they do not even stand side 
by side, but arc linked together ” So in all branches of chemis¬ 
try, whether it be termed applied or not, the best workers are 
most strongly bound as one, in their dependence upon what is the 
known of the structure of the molecule 

Studies of structure were never before bo inviting In this 
direction and in that especial opportunities appear, Moreover 
the actual worker here and there breaks into unexpected paths 
of promise Certainly the sugar group is presenting to the 
chemist an open way from simple alcohols on through to the 
cell substances of the vegetable world And nothing anywhere 
could be more suggestive than the extremely simple unions of 
nitrogen lately discovered. They are likely to elucidate link¬ 
ings of Lhis element in great classes of carbon compounds, all 
significant in general chemistry Then certain comparative 
sLudic3 have new attractions As halogens have been upon 
trial Bide by side with each other, so for instance silicon must be 
put through its paces with carbon, and phosphorus with nitrogen 
Presently, also, the limits of molecular mass, in polymers and in 
unions with water, are to be nearer approached from the chemi¬ 
cal Bide, as well os from the side of physio, in that attractive but 
perplexing border ground between affinity and the states of 
aggregation 

Such is the extent and such the diversity of chemical labour 
at present that every man must put hauls to the range of his 
study The members of a society or section of chemistry, com¬ 
ing together to hear each other's researches, are better able, for 
ihe most port, to listen for instruction than for criticism Still 
less prepared for hasty judgment are those who do not come 
together in societies at all Even men of eminent learning 
must omit large parts of the subject. If it be permitted to speak 
of chemistry as a single subject These cons mentions admonish 
us to be liberal vVhen metallurgical chemistry cultivates 
scepticism as to the work apon atomic closed chains, it is a 
culture not the most liberal. When a devotee of organic syn¬ 
thesis puts a low value upon analytic work, he takes a yery 
□arrow view of chemical studies When the chemist who 
is in educational service disparages Investigations done in in¬ 
dustrial service, he exercises a pitiful brevity of wisdom 

The pride of pure science is justified m this, that its truth is 
for the nurture of man. And the ambition of industrial art la 
honoured in this, its skill gives strength to man It is the 
obligation of science to bring the resources of the earth, ita 
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vegetation and its animal life, into the full service of man, 
making the knowledge of creation a rich portion of his in¬ 
heritance, in mind ana estate, in reason and in conduct, for life 
present and life to come To know creation is to be taught of 
God 

I have spoken of the century of beginning chemical labour, 
and have referred to the divisions and specialities of chemical 
study What can I say of the means of uniting the earlier and 
later yean of the pasl, as well as the separated pursuits of Lhe 
present, in one mobile working force ? Societies of science are 
among these means, and it becomes us to magnify their office 
For them, however, all that we can do is worth more than all we 
can say And there are other means, even more effective than 
associations Most necessary of all the means of unification in 
science ib the use of its literature 

It ib by published communication that Lhe worker is enabled 
to begin, not where the first investigation began, but where the 
last one left off The enthusiast whu lacks the patience to con 
suit books, presuming to start anew all by himself in science, 
has need to get on faster than Aniomc L I avoisipr did when 
he began, an associate of the french Academy in 1768 lie of 
immortal memory, after fifteen eventful years of momentous 
labour, reached only such a combustion of hydrogen as makes 
a very simple class experiment at present Bi’t however early 
in chemical discovery, Lavoisier availed himself of contempo¬ 
raries They found oxygen, he learned oxidation one great 
man was not enough, in 1774, both to reveal this clement ami 
show what part it lakes in the formation of matter The honour 
of Lavoisier is by no means the less that he used the results of 
others, it might have been the more had he given their results a 
more explicit mention Men of the largest original power make 
the most of lhe results of other men Discoverers do not 
□eglecL previous achievement, however it may appear in bio 
graphy The masters of science are under the limitations of 
their age Had Joseph Priestley lived in the seventeenth century 
he had not discovered oxygen Had August Kekule worked in 
the period of Berzelius, some other man would have set forth 
the closed chain of carbon combination, and Kekule, we may 
be sure, would have done something else 10 clarify chemistry 
Such being the limitations of the masters, what contributions 
can be expected in this age from a worker who is wilhout the 
literature of his subject? 

In many a town some solitary thinker is toiling intensely over 
some self imposed problem, devoting to it ^ch sincerity and 
strength as should be of real service, while still he obtains no 
recognition Working without books, unaware of memoirs on 
the theme he loves, he Inca the task of many with the strength 
of one, Such u he sometimes send communications to this 
Association An earnest worker, his utter isolation is quite 
enough to convert him into a crank To every solitary investi¬ 
gator I should desire to say, get to a library of your subject, 
Team howto use us literature, and possess yourself of what there 
is on the theme of your choice, or else determine to give it up 
altogether You may get on very well without college labora¬ 
tories, you can survive it if unable to reach the meetings of men 
of learning, you can do without the counsel of an authority, but 
you Lan hardly be a contributor in science excep* you gain the 
use of its literature 

First m importance to the investigator are the original 
memoirs of previous Investigators, The chemical determinations 
of the century have been imported by their authors in the 
periodicals The serials of the years, the continuous living re¬ 
positories of all chemistry, at once the oldest and the latest of 
its publications, these must be accessible to the worker who 
would add to this science A library for research is voluminous, 
and portions of it are ^aid to be scarce, nevertheless it ought to 
be largely supplied The laboratory itself la not more impor¬ 
tant than the library of science In the public libraries of our 
cities, in all colleges now being established, the original litera 
lure of science ought to be planted It 11 a wholesome literature, 
at once a stimulant and a corrective of that impulse to discovery 
Lhat ib frequent among the people of this country That a good 
dealof it is in foreign languages is hardly a disadvantage , there 

it to be some exercise Tor the modern tongues that even the 
public high schools are teaching That the sets of standard 
journals are getting out of print is a somewhat infirm objection 
They have no right to be out of print in these days when they 
tjr pages of blanket newspaper at breakfast, and 
s novels in full for less than the cost of a day's 
As for the limited editions of the old setBi until 
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reproduced by new typei, they may be multiplied through 
photographic methods When there is a due demand for the 
original literature of cheiniMry, a demand in accord with the 
prospective need for its use, the supply will come, let us believe, 
more nearly within the means of those who require it than it 
now does 

What I have said of the literature of one science can be said, 
in the main, of the literature of the other sciences And other 
things ought to be said, of what is wanted to make the literature 
of science more accessible to consulting readers A jrent dial 
of indexing if "vantfd Systematic bibliography, boih of previous 
nnd of curient literature, would add a third to the productive 
power of a large number ofwoikers It would promote common 
acquaintance with the original communications of research, and 
a general demand for the serial sets Topical bibliographies 
arc of great service In this regard I desire to ask attention to 
the annual reports of the committee on Indexing Chemical 
Literature, in this association for nine years past, as well as Lo 
recent systematic under! ikings in geology, and like movements 
in zoology and other sciences Also to the Index Medicus, as 
a continuous bibliography of current professional literature 

Societies and institutions of science may well act as patrons to 
the bibliography of research, the importance of which has been 
recognized by tnc fathers of this Association In 1855, Joseph 
Henry, then a past president of this body, memorialized the 
British Association for cooperation in bibliography, offering that 
aid of the Smithsonian Institution which has so often been 
afforded to publications of special service The British Associa 
tion appointed a committee, who reported in 1857, after which 
the undertaking wa^ proposed to the Royal Society lhe Royal 
Society made an appeal to her Majesty’s Government, and ob¬ 
tained the necessary stipend Such was the inception of the 
Royal Sociely Catalogue of scientific papers of thin century, in 
eight quarto volumes, as issued in 1867 and 1877 Seriously 
curtailed from the generous plan of the conimiLtee who proposed 
it, limned to the single feature of an index of authors, u 
is nevertheless of great help in literaiy search Before any 
list of papers, however, we must place a list of lhe serials that 
contain them, as registered by an active member of this Associa 
tion, an instance of industry and critical judgment I refer 10 
the well-known catalogue of scientific ami technical periodicals, 
of abnuL five thousand numbers, 111 publication from 1065 to 1882, 
together with the catalogue of chemical periodicals by the same 
author 1 

Allied lo the much needed service in bibliography, is the service 
in compilation of the. Cor>- <inLs of Nature In the preface ofhis 
dictionary of solubilities, in 1856, Prof Storer said “that chem¬ 
ical science itself might gain many advantages if all known facts 
regarding solubility were gathered from their widely-scattered 
origmal sources into one special comprehensive work 11 1 hat 

the time of the philosophical study of solution was near at hand 
has been verified by recent extended monographs on this subject 
In like manner Thomas Carnelley in England, and early and 
repeatedly our own Prof Clarke in the United Stales,- 1 bringing 
multitudes of scattered results into co ordination, have augmented 
the powers of chemical service. 

What bibliography does for research, the Handworterbuch 
does for education, and for technology It makes science wieldy 
to the student, the teacher, and the artisan The chief diction¬ 
aries of science, those of encyclopaedic scope, ought to be pro¬ 
vided generally in public libraries, as well as in Lhe libraries of 
all high schools 8 The science classes in preparatory schools 
should make an acquaintance with scientific literature in this 
form If scholars be assigned exercises which compel reference 
reading, they will gain a beginning of that accomplishment too 
often neglected, even in college, how Lo use books 

1 “ Bolton 1 Catalogue of Scientific and Technical Periodicals" (1B85- 
SmuhsoniaD) omits the serials of lhe Societies, ai these arc the lubject of 
Sc udder s 1 Catalogue nT Scientific Serial* 1 ’ (1B79 Harvard Unlv ) On 
the cooirnry, Bolton's *' Catalogue of Chemical Periodicals 1 {■ BB5 N Y 
Acad Scl ) includes ihe publli-anoru of Societies aj well oj othar serials, 
Chemical technology 11 alio represented in the last-named work 

B Tha service ui compilation of this character is again indicated by this 
extract from Clarice's introduction to the first edition of his 11 Conitanti” 
(1873) “While engaged upon tho study of tome interesting points In theo¬ 
retical chemistry ihe compiler of the following lablaa had occasion to make 
frequent reference lo the then earning lists of specific gravities None of 
these, however, ware com piste enough 

3 The statistics of school libraries In (he United States are very meagre, 
the expenditures for them being included with that for apparatus For 
libraries and apparatus of all common schools, both primary and ueconcUry, 
the annual expenditure Is set at 987,048 do Ians, which ii about soven-tenths 
of one par cent, of the total expenditure for these schools 
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The library la i necessity of the labaratory Indeed, there is we could say something of what he has done we could say 


much in common between what is called the laboratory method, 
and what might be called the library method, in college training 
The educational laboratory was instituted by chemistry, first 
taking form under Liebig at Giessen only about fifty years ago 
Experimental study has been adopted in one subject after another, 
until, now, the "laboratory method" is advocated in language 
and literature, in philosophy and law It is to be hoped that 
chemistry will not Fall behind in the later applications of " the 
new education " in which she took so early a part 

The advancement of chemical science 19 not confined to dis¬ 
covery, nor to education, nor to economic use All of those 
interests it should embrace To disparage one of them i', 
injurious to ihe others Indeed, they ought to have equal sup- 
ort It would be idle to inquire into their respective ad vantages 
his much, however, is evident enough, chemical work is ex¬ 
tensive, and Lhere is immediate want of it 

Various other branches of science are held back by the delay 
of chemistry Many of Lhc material resources of the world 
wait upon its progress In the century |ust heforL us Lhe 
demands upon the chemist aie to be much greater than they h ive 
been All the interests of life arc calling for better chemical 
information Men are wanting the truth The biologist on the 
one hand, and the geologist on the other, are shaming us with 
inLerrogatarie*. that ought to be answered Philusophy lingers 
for the results of molecular inquiry Moreover the people are 
asking direct questions about the food they aie to eat, or not to 
eat, asking more m a day than the analyst is able lo answer in \ 
month Ihe nutritive sources of bodily pow er are not safe in 
the midsL of the reckless activiLy o( commeice, unless 1 chemical 
safeguard he kept, a guard who must the better prepare himself 
For his duty 

Now if the people at large can but gain a more true estimation 
of Lhe bearing ot chemical knowledge, and of the exLeni of the 
chemical undertaking, they will more liberally supply the sinews 
of ihorough going toil It must liemoie widely itiitln ilond that 
achievements of scienn, such as hive already multiplied Lhe 
hands of industry, do not come by chine es of invention, nor by 
surprises of genius It must be leirncd of lhe,e things iliar they 
come by hre ultb of study, by patience m ejtperimeni, and by the 
slow accumulations of numberless workers \nd it must be 
made to appear Lhat lhc downright laboui n( science acludly 
depends upon means of daily subsistence It must be brought 
home to min of allairh, that laboratories ol seclusion wnh delicate 
apparatus, that libiaues, such has bring all workers together in 
effect, that these really cost something m the same dollars by 
which the products of industrial science are ineasuied Statistics 
of chemical industry are often used to give point to the claims of 
science Tor instance, it can be said that this country, not 
making enuugh chemical wood pulp, has paid over a million 
dollars a year for Us importation That Great Britain pays 
twelve million dollars a year for artificial fertilizers, from with 
out That coal tar is no longer counted a bye product having 
risen in its value lo a par with coal gas But thc^e instani c\ is 
striking as numerous others, still lend lo divert iLLciitinn from 
the more general service of chemistry as iL should be known in 
all the economies of civilization 

It is not for me lo say what supplies are wante 1 for the* work 
of chemists These u ants arc stated, in quite definilc terms, by a 
aufhcient numbei of those who cm speak for themselves Hut 
if my voice could reach tho-.e who hold the supplies, I would 
plead a most considerate hearing of all chemical requisitions, 
and that a strong and generous policy may in nil cases prevail 111 
their behalf 

If any event of the year is able to compel the attention of the 
world to the interests of research, it must be the notable close 
of that life of fifty years of enlarged chemical labour, announced 
from Berlin a few months ago When thirty years of age, 
August Wilhelm von Hofmann, a native ofGicsien and a pupil 
of Liebig was called to work in London Taking hold of the 
organic derivative* of ammonia, and presently adopting the new 
discoveries of Wurtz, he began those masterly contributions that 
appear to have been *o many distinct steps toward a chemistry 
of nitrogen, such as industry and agriculture and medicine have 
thriven upon In 1850 he opened a memoir In the philosophical 
transactions with these words, 11 the light now begins to dawn 
upon the chaos of collected facts ” Since that time the coal tar 
industry has risen and matured, medicine has learned to measure 
the treatment of disease, and agriculture to estimate the fertility 
of the earth It seems Impossible that so late as March of the 
present year, he was sail sending his papers to the journals If 
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nothing of what he has caused others to do And yet, let it be 
heard in these United States, without such a generous policy of 
expenditure for science as gave to Dr Hofmann his training in 
Giessen, or broughL him to London in 1848, or built for him 
laboratories in Bonn and Berlin, without such provision by the 
State } the fruits of his service would have been lost to the world 
Ay, and /or want of a like broad and prudent provision for re¬ 
search with higher education, in jhis country, other men of 
great love for science and great power of investigation every 
year fail of their rightful career for the service of mankind 

Hor the prosecution of research, in the larger questions now 
before us, no training within the limitations of human life can 
be Lou lirjad or too deep No provision of revenue, so far as of 
real use to science, can be too liberal The truest investigation 
is the most prudent expenditure that can be made 

In respect to the support that is wanted for work in science, 

I have reason for speaking with confidence If I go beyond the 
subject with which I began I do not go beyond the warrant of 
the Association This body has lately defined what us members 
may say, by creating a committee to receive endowments for the 
support of research 

There arg men and women who have been so far rewarded, 
that great mean-, of progress are in their hands, Lo be vigorously 
held for the besF advantage Strength is required to use large 
mean , as well ns lo accumulate them It is inevitable to weaUh, 
that u shall be puL to some sort of use, for without investment 
it dies lly scattered investment weaUh loses personal force 
lhe Giiericm Association, in lhe conservative interests of 
learning, proposes certain effective investments in science If it 
be not given to every plodding worker to be a promoter of dis 
covery, such at \U events is the privilege of wealth, under the 
authority uf ibis issoeiation If it be not the good fortune of 
every investigator to reach knowledge that is new, there are, 

1 very year, m every section of tills bo l>, workers of whom it is 
cli ar that they would re it li some discovery oT merit, if only tile 
means of work c mid be granLed Lliem Whomever supplies 
the means lairly deserves and will receive a share in the results 
It is quite with justice that tile name of hi zabeth Thompson, 
the fir-t of the patrons, ha', been associated with -.ome twenty 
one modest determinations of merit lecogmzed by this xsaocia 
turn 

" To procure for the labours of scientific men increased facili 
ties " is one of th&i-onstiiuLiunal objects of this body It is tunc 
foi effectiveness towards this object The Association has es¬ 
tablished its ehaiacter for sound judgment, for good working 
organization, and for represenlavc public imeiest It has earned 
1 its responsibility as the Amtiutin tni\tet of un terfakin^ lft 
Scieth e 

“ L ogive l stronger impulse to scientific 

research " is another declaration of what we ought to do To 
this end larger endowments are necessary And IL will be 
! strange il some clear seeing man or woman docs not put ten 
thousand dollars, or some multiple of it, into the charge of this 
body for some seaichmg experimental inquiry now waiting for 
the material aid The committee upon endowment is ready for 
1 consultation upon all required details 

"To give more systematic direcLiofi to scientific 

research is likewise stated as one of our objects To this 
intent the organization of sections a (Tonis opportunities noL 
surpassed The discussions upon scientific papers give rise lo a 
concord of competent opinions as to the direction of immediate 
woik And arrangements providing in advance for the discussion 
of vital questions, as formally moved at the last meeting, will in 
one way or another point out to suitable persons such lines of 
labour as will indeed give systematic direction to research 

In conclusion, I may mention another, the most happy of the 
duties of the American Association IX is to give the hand of 
hospitable fellowship to the several todutics who year by year 
gather with us upon the same ground* tiptnrades in labour and 
in refreshment, their efforts reinforce us, Iflelr faces brighten our 
way May they join us more and more in the companionship 
that sweetens the severity of art A meeting of good workers 
is a remembrance of pleasure, giving its rest to Lhe aims ofjhe 
year 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

1851 Exhibition Science Scholarships —IJer Majesty'* 
Commissioners for the Exhibition of 1851, assisted by a com - 
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nuttee of gentlemen experienced in scientific education, have 
made the following appointments to the science scholarships for 
the year 1892 The scholars have been eludenta of science for 
at least three years, and have been recommended for the scholar¬ 
ships by the authorities of their respective Universities or 
Colleges, as indicating high promise of capacity for advancing 
science, or its applications, by original research The scholar¬ 
ships are of the value of ^150 a year, and are tenable for two 
years (subject to a satisfactory report at the end of the first 
year) in any University at home or abroad, or in some other 
institution to be approved of by the Commissioners The 
scholars are to devote themselves exclusively to study and 
research in some branch of science, the extension of which is 
important to the industries of this country 

Arthur Flits, Major General, 

Secretary 

18, Victona-Btreet, Westminster, August, 1892 
University of Edinburgh —Mr Andrew John Herbertson 
,, Glasgow —Mr James Ulacklock Henderson 

,, Aberdeen —Mr John Macdonald 

Mason Science College, Birmingham —Mr Lionel Simeon 
Marks 

University College, Bristol —Mr George Lester Thomas 
Yorkshire College, Leeds —Mr Harold Hart Mann, 
University College, Liverpool.—Mr James Terence Conroy, 
Owens College, Manchester —Mr Thornton Charles Lamb 
University College, Nottingham —Mr Edward Arnold 
Medley 

Firth College, Sheffield —Mr William llenry Oates 
University College of North Wales —Mr Edward Taylor 
Tones {conditionally) 

Queen^a College, Cork —Mr George Ryce 

,, ,, Galway —Mr William Gannon 

University of Toronto - Mr Frederick J Smale 
,, Adelaide —Mr Tames Bernard Allen 

„ New Zealand —Mr David Hamilton Jackson 

,, Sydney {postponed from 1891) —Mr Samuel 

Henry Barraclough 


Royal Culi ece uf Science, London (Session 1891-92) — 
List of Scholarships, Prizes, and Associateships, awarded luly 
1892 — 


Fust Year's Scholarships 


Second Year's Scholarships 


( Spencer, Bernard E 
I West, George S 

r “ ■" 


Gray, Charles J 
Verney, Harry 
f Allan, William 
\ Melton, George R 

2 Medals and 


Prize 

divided 


41 Edward Forbes " Medals ... ... „ ( 

and l'rize of Books for 'Y est ; Viliam \ 

Biology | Vanslone, John H } 

“Murchison" Medal and Prize of Books I 1 r ~ 
for Geology J Starling, Sydney E 

"Tyndall" Prize of Books for Physics t „ . 

Course 1 j S P encer . Bernard L 

" De la Bcche" Medal for Mining Cooke, Lewis H 

41 Bessemer” Medal and Prize of Books T T __ .. 

for Metallurgy } J eanB < Harold 

41 Frank Hatton" Prize of Books fort,. „ „ 

Chemistry . / Ferry, George H 


Prxus of Books gizen by the Depart mini of Science and Art 


Mechanics 

Astronomical Physics 
Practical Chemistry 
Mining 

Principles of Agriculture 


Longbottom, John G 
Bruce, James 
Perry, George H 
Cooke, Lewis H, 
Jones, Thomas 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, August 16 — M Duchartre in the 
chafe—Theory of a condenser introduced into the secondary 
circnit of a transformer, by M D^ire Korda.—Vaporization in 
boilers, by M de Swarte —On some new comDinatloni of 
piperidine, by M Raoul Varet —On an application of chemical 
analyila for filing the of prehUtonc human remains, by 
M. Adolphe Carnot ThU determination Is based upon the 
drogrettive diminution of fluorine contained In the foaiil bones 
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of ihe various geological ages If the quantity contained in the t 
most ancient remains be designated by 1, we shall have o 64 for T 
Tertiary remains, o 35 for 11 Quaternary," and o 05 or o 06 for 
the recent ones This fact was utilized in fixing the age of a 
human tibia found in the sandy layers of Billancourt (Seme) in 
the neighbourhood of some remains of undoubted Quaternary 
origin The ratio of the quantity of fluorine contained in the 
animal fragments to that in the human tibia was found to be 
o 469 or o 578 to o 066 This establishes the more recent 
origin of the tibn —On a new genus of permio carboniferous 
stems, the G Retmodendron R\gollot\ t by M B Renault 
The specimen upon which this new penua has been founded 
was discovered by M Rigollot in the silicified lavers of Autun 
It represent astern 12 mm thick, 3 mm of which belong to 
the wood and 9 mm to the bark The latter 11 composed 
of several eccentric zones of gum or resin canals, and of cells 
with sclerified walls m regular alternation The canals are 
arranged in continuous circular lineB, their cavities enclose a 
brown substance which is sometimes granular The structure 
of the wood indicates that the new genus belongs to the gymno- 
sperms , its density and the small thickness of the ligneous 
cellular rays distinguish it from the ordinary cycads, while 
their composite nature makes it impossible to class them with 
the conifers Hence it belonged to a family of gymnosperms 
which is actually extinct It may be concluded that at no 
other epoch have the plants secreting gums, resins, tannin, See , 
been more abundant, and that the carbonization of these pro 
ducts is ihe origin of the yellow or brown substances found 
not only in the bituminous schists, forming bands or small 
lenticular patches, but also in pitcoal, impregnating more or 
less the preserved tissues, ana in cannel-coal, enclosing a 
large number of recognizable vegetable fragments —Pancre- 
aLic diabetes, by MM Lancereaux and A Tluroloix 
Further experiments show that there exists a diabetei actually 
consequent upon the destruction of the pancreas , this diabetei 
is not, however, caused by the absence 01 the external glandular 
secretion, but simply by the absence of the liquid secreted 
internally by the gland and absorbed b) the blood vessels 
and the lymphatics -On a new treatment of ihe glanders, hy 
MM Claudius Nourn and C Michel This is identical with 
that applied Tecenlly to human tuberculosis, with which it has 
much in common 
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EPIDEMICS , PLAUUES , AND FEVERS 
Epidemics^ Plagues and Fever r their Causes and 

Fretnntion By the Hon Rollo Russell (London 
Edward Stanford, 1892 ) 

N this handbook the author has aimed at collecting 
together the main f icts concerning preventable dis¬ 
eases and presenting them in a convenient form for the 
u^c of those interested in the promotion of public health 
The work is in the main a compilation of extracts from 
the most varied sources, and references are given which 
enable the original authorities to be consulted It is 
difficult to speak too highly of the care and industry with 
which Mr Russell has fulfilled this task, and of the com¬ 
pleteness with which the work has been brought up to 
date 

In an introductoi) chapter on the nature of spreading 
diseases in plants and animals the analogy is traced be¬ 
tween such processes as dry-rot and yeast fermentation, 
ind the action of disease germs upon the animal 
organism , a short account is given also of various 
epizootic diseases 

Passing to the mam subject of the book, the author 
deals stnahm with the different human diseases of micro- 
ptrasitic origin \ long chapter is devoted to cholera 
Accepting provisionally Koch's comma-bacillus as its 
cause, Mr Kuasell exhibils in a mass of evidence the 
conditions of filth and water pollution which enable 
the disease to maintain itself in its native home, 
India, and to spread thence in epidemic visitations 
to other parts of Lhe world In man) pails of India 
much has been done by sanitary measures, such 
as drainage and improved water supply, to reduce 
the incidence of cholera 111 a liter part of the book 
stress la justly laid on the responsibility which rests on 
England in the matter of the sanitation of Indu lhe 
measures by which cholera may be arrested are set forth in 
full, Lhe most important being personal cleanliness, a pure 
water supply, and the disinfection of dejecta and soiled 
linen No adequate account is given of the measures of 
notification and supervision which in this country replace 
strict quarantine 

Another important section of the book 13 devoted to 
consumption, which it is a pleasure to find included 
amongst preventable diseases Nothing is more lament¬ 
able than the carelessness with which a phthisical patient 
is allowed to spread infection broadcast by the sputum, 
and though public opinion is not yet ripe for the question 
of seclusion of cases of consumption, much might yet be 
done by educating patients to disinfect the sputum and 
use reasonable precautions against the infection of mem¬ 
bers of their families The diffusion of tubercle by means 
of domestic animals and especially by milk is enforced by 
Mr Russell, and attention is drawn to the general sanitary 
measures such as drainage and ventilation which have 
already reduced its mortality in this country 

In the chapter on diphtheria mention is made of the 
recent researches of Klein and others showing the con¬ 
nection of this disease with a certain disease in cows and 
in cats The author has drawn also on Dr Thome 
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Thorne’s recent Mllroy lectures, but he has hardly laid 
sufficient emphasis on the aggregation of children in 
schools as the main cause of the late increase of urban, 
as compared with rural diphtheria mortality, a point to 
which Dr Thorne draws especial attention 

The section on influenza 1^ based on the most recent 
observations, and even contains'in a note some account 
of Pfeiffer's and Canon's influenza bacillus Exception 
must be taken to the statement that this organism is pre¬ 
sent in immense numbers in the blood In the sputum 
1L is extremely abundant, but in the blood, as a rule, only 
in the scantiest numbers 

Scarlet fever and small-pox have ea< h a comparatively 
short chapter devoted to them That on scarlet fever 
contains mention of the so called “ Ilcndon disease” in 
cows, to which the extensive outbreak in the north west 
of London in 1885 was traced, and a good practical 
epitome eff the precautions to be observed in the sick 
room In the’section on small-pox vaccination statistics 
are given, hut we find no reference to the elaborate Local 
Government Report by Dr Barry on the late Sheffield 
epidemic, which contains a mine of information on the 
most serious outbreak of small-pox in England in recent 
)oars, and should certainly have been noticed The 
spread of the disease by aerial diffusion from small-pox 
hospitals is clearly illustrated 

Typhoid fe\ er receives long and thorough considera¬ 
tion Mr Russell accepts the “typhoid bacillus" of 
Eberth, Klebs, and Gatfky as the true v irus of Lhe disease 
-1 conclusion which 15 far from settled in the minds of 
many, inasmuch as the true lesions of the disease have 
not been reproduced by it But this does not affect the 
questions at issue The ordinary method by which the 
disease spreads,’viz , excremental pollution of drinking 
water, is abundantly illustrated by numerous examples, 
and the contamination of milk is likewise mentioned 
The thorough disinfection of typhoid dejecta is clearly a 
matter of the hrst importance, and a sound practical 
method of accomplishing this is much to be desired , at 
present it must be admitted that no adequate means 
has been devised 

Amongst the numerous other diseases which Mr 
Russell has treated of, we are glad to notice that pneu¬ 
monia finds a place, it is undoubted that some forms at 
least of inflammation of the lungs are infectious and pre¬ 
ventable in the same manner as other ipenfic fevers The 
claim 9 of rheumatic fever, which has also been included, 
to a similar position, are to say the least doubtful 

In the concluding chapters of the book, Mr Russell 
deals with more general problems, such as susceptibility, 
immunity, the distribution of microbes, the origins of 
epidemics, and so forth Gathering his evidence from 
various sources, he deals with these matters in a very 
impartial way Thus in discussing immunity, while ac¬ 
cepting provisionally the doctrine of phagocytosis, he by 
no means regards it as the only means by which micro¬ 
organisms are eliminated from the body The germicidal 
powers of the fluids of the body receive due consideration 
as at least an equally important defensive agency The 
scheme of a National HeaJth Service is discussed in an 
appendix. 

Mr Russell is to be congratulated on the service whi ch 
1 he has done to Public Health by the collection of this 
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mas? of information on its more important topics It is 
only natural that a work which is essentially a compila¬ 
tion, should be of a somewhat patchwork character , but 
it is to be regretted that in some of the sections the 
different paragraphs do not offer more coherent reading 
It would further have been an advantage to the general 
public, whose education la these matters is sn essential 
an element in the further progress of public health, if so 
many technical terms had not been used without ex¬ 
planation Occasional looseness of expression is to be 
noticed /Vs when we read of “Bacterium termo, the 
microbe of impure water," or, “ the Zeiss system magni¬ 
fies three to four thousand times " But to those for 
whom the book is specially written, those interested or 
officially concerned in the promotion of health, it will 
prove a valuable work of reference 

r 

THE PHYSIOLOGY OF THE IMVERTEBRA TA 

The Physiology of the Invertebrata By A B Griffiths, 
Ph D , F R S (Edm ), F C S (London L Reeve and 
Co , 1S92 ) 

S TUD1 N TS of biology, and especially of physiology, 
have long wanted a book treating of the physio¬ 
logical problems of the invertebrate animals It is true 
that what is sometimes called human physiology is in 
great measme the physiology of the lower animals 
Physiologists, however, generally select for experiment 
animals which are as much as possible like themselves , 
it is comparatively seldom that they invade the inverte¬ 
brate branches of animal life There are vast fields there 
for exploration which aie almost untouched from the 
physiological standpoint, and out. can hardly doubt that 
great treasures m the way of fart and reasoning could be 
unearthed, which would throw light on the functions not 
only of these lower creatures themselves, but on the life 
problems of the higher animals also The present book 
by l)r Griffiths will therefore be welcomed as a first 
attempt to fill Lhis gap He is well known as one of the 
few who have earned the method of physiology down to 
the invertebrates, and his researches have been marked 
by great industry and patience 

In treating of invertebrate physiology, it is obvious that 
there are two courses open to a descriptive writer one is 
to take the various sub kingdoms as the main headings, 
and to treat of the different functions of each before pro 
ceeding to the next , the other method is to head the 
chapters with the functions—circulation, respiration, and 
the like and to describe each of these in the various 
branches of the invertebrata No doubt there is much to 
be said for each course, The latter, which is the one 
adopted in the present volume, appears, however, Lo have 
these disadvantages, that it involves a good deal of repeti¬ 
tion, and that each chapLer is split up into a number of 
small paragraphs, and there is thus but little continuous 
narrative This is increased by the habit the author has 
of making extensive quotations, so that there is little 
uniformity of style, half a page will be given in the 
flowing style of Huxley, and the next half in the less 
fluent English of other writers It appears to us it would 
have been better if Dr Griffiths had given the results of 
other investigators in his own language This, however, 
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is a minor point Passing to more important matters, we 
may proceed to enquire if the book really meets the want 
which has been stated to exist , and the answer to such 
an enquiry must depend on whether the good in it out¬ 
weighs the bad, or the reverse The features in the book 
which appear to be excellent, are, first, the evidence that a 
vast amount of pains has been expended in its compila¬ 
tion , and on those subjects to which the author has 
devoted research-work—the excretions, the blood gases 
and salts, and digestion—he is distinctly good, and men 
of science will be glad to have all Dr Gnffiths J experi¬ 
mental work in a handy form, instead of having to bunt 
it out from journals Then the whole is exceedingly 
interesting, and will no doubt stimulate others to prose¬ 
cute new work on the subject 

There is, however, much that must come in for adverse 
criticism, and the first point to which attention may be 
called is not so much the fault as the misfortune of the 
author in having to deal with a portion of biological 
science which is in an embryonic condition Where little 
15 known little can be said, and some of the chapters are 
little more than anatomy, with physiological excerpts from 
anatomical works Again, on certain subjects such as 
muscular contraction and blood coagulation, the author 
is evidently not acquainted with the literature of his 
subject, and in other cases again there is internal evidence 
to show that Dr Griffiths has not consulted original 
memoirs, but abstracts of them that have appeared else¬ 
where 

1 The mam objection, however, that physiologists will 
feel about the work, is the conclusion to which they can 
. hardly help coming, that Dr Griffiths has not the advan- 
j tage of being a physiologist , there is no wide grasp of 
the facts and hypotheses with which he has to deal, and 
the hand of the amateur is continually to be seen Take 
as an instance the following sentences l< Urea is a pro¬ 
duct of more or las complete oxidation of organic sub¬ 
stances, and is formed tn muscular tissues by the 
disintegration of tin anatomical elements Uric acid on 
the other hind is the result of an incomplete oxidatiorf, 
and is produced for the most part in the blood , or its 
equivalent when such lluid is surcharged ivith peptones 
which the tissues are unable to assimilate 1 (The italics 
are our own ) Again, in the chapter on the physiology 
of the sense organs, the difference between the tactile 
sense and general sensibility has not been apparently 
grasped , and even on subjects which the author has him 
self investigated, very often elementary facta have 
escaped him Thus it appears that uric acid is the most 
constant of the nitrogenous metabolites in the inverte- 
I brata, but we are not in the majority of instances told 
how this insoluble substance is held in solution in an 
aqueous liquid We also read that after starch has been 
digested with the secretion of the hepato-pancreas, it 
gives a precipitate of cuprous oxide with Trommels test, 
and this is regarded as sufficient evidence of the forma¬ 
tion of glucose No reference -is made to the fact that 
anylolytic ferments in the vertebrata produce maltose and 
Dot glucose from starch Again, one would judge from 
Dr Griffiths' words, that he regards the formation oC 
leucine and tyrosine as the chief functions of a proteolytic 
ferment, or from the omission of heemocyamn from the 
chapter on respiration that it was not a respiratory pig- 
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•ment, though this would be corrected by reference to the j 
•chapter on the blood 

Taking a general survey of the whole, we see that Lhe 
book is far from perfect Few books are when they first 
appear, and much that is faulty can be corrected in sub¬ 
sequent editions We must, however, congratulate Dr 
Griffiths on being the first to break new ground by pio- 
ducing a work on the subject, as well as on the good 
points that the book exhibits, and to which allusion has 
already been made 

W D H 

THE DESIGN OF DETAINING WALLS AND 
RESERVOIR DAMS 

A Te\t-Book on Retaining Walh and Masonry Dam* 
By Prof Mansfield Mernman (New York John 
Wiley and Sons, 1892 ) 

EFORE entering upon the investigation of retaining 
walls and their design, the auLhor devotes two chapters 
to the consideration of earthwork slopes and the lateral 
pressure of earth Owing to the changeable condition of 
earth under the influence of moisture, and the variable 
nature of any stratum, it is impossible to obtain strictly 
exact expressions for the forms of slopes of cuttings and 
embankments, or definitely accurate values for the lateral 
pressure of earth , but, nevertheless, the formula deduced 1 
by the author from general principles are useful in serving ! 
as a guide to correctness of design It is indicated that | 
theoretically an earthwork slope should be curved, be¬ 
coming flatter towards the base , and though a straight j 
slope is always adopted for cuttings and embankments, 
the curved form left by slips is somewhat in accord with 
this theory The inclination of slopes must indeed depend 

on the nature of Lhe soil, and musL be flatter in mule 
ground than 111 cuttings , whilst efficient drainage and 
protection of the surface of the slopes from the weather 
are equally important for ensuring stability 

The pressure of eaith is the basis of all theoretical 
principles relating to retiming walls, and it has formed 
the^subject of numerous experimental investigations in 
England and on the Continent which might have been 
advantageously referred to in this book The auLhor 
adopts the view that the pressure is normal to the back of 
the wall , but as this theory is not universally accepted, 
he has also obtained a formula for inclined pressure A 
retaining wall may fail by sliding or rotation, and the 
masonry is assumed to be laid dry, owing to the uncertain 
amount of cohesion in mortar joints In practice, how¬ 
ever, retaining walls of any height are built with cement 
n^prtar , and sliding occurs at the base, or even some¬ 
times on detached slippery surfaces of clay below the 
base , whilst rotation 19 due to excessive pressure on 
yielding foundations at the front of the wall Stability 
largely depends upon the nature of the foundation and | 
the backing behind the wall A day foundacidh is far 1 
less trustworthy than gravel, and sliding is most effectually 
prevented In slippery soils by carrying down the founda¬ 
tions well below the surface, whilst carellas backing up 
with bad materials, not brought up in their layers, may 
push over the wall Efficient drainage, moreover, at the 
back of the wall, and outlets for water at intervals 
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through the wall to prevent its accumulation behind, arc 
almost as important considerations ns the design of the 
wall A wall leaning over backwards is shown to be the 
most economical , but though thi* form might be adopted 
for building against an embankment, it would not be con¬ 
venient for a wall built in a timbered trench to retain the 
side of a cutting 'I he four chapters relating to earthwork 
and retaining walls, which comprise the main portion of 
the book, will be verv useful for practical engineers who 
desire to extend their theoretical knowledge on these 
subjects, but students should bear in mind (hit an 
almost exclusive treatment of the theoretical aspect of 
these questions must be supplemented in actual design 
by practical experience 

The theory of the strains on masonry dams, considered 
in the concluding chapter, is more precise, owing Lo the 
exactness of our knowledge of the laws of water pressure 
as compared with the uncerta n and variable pressure of 
earth The well-known condition of stability, that the 
lines of resultant pressures, with the reservoir empty and 
full, should fall within the middle third of the cross 
section, is explained, as well as the uncertain^ which 
exists as to the actual distribution of the pressures 
throughout the dam The lines of resultant pressures for 
any given section are easily obtained graphic illy, for Lhe 
line of pressure with the reservoir empty is the locus of 
Lhe centres of gravity of the sections above a senes of 
base lines taken down the dam, and the actual presume is 
the weight of these successive sections, whilst the line 
of pressure wiLh the reservoir full is the modification pro¬ 
duced in the former lint by the addition of the water 
pressure at the successive depths The theoietical 
section given on page no resembles the section of lhe 
l 1 urens dam in prance, the highest masonry dam hitherto 
elected, the form of which was determined by elaborate 
anal)txal calculations The principles laid down con¬ 
cerning masonry dams require to be supplemented by 
two practical considerations, namely, that high masonry 
dams must be founded on solid rock to secure them 
against undermining and settlement, which would be 
fatal to Lhcir stability and that their inner face should be 
coated with an mpcrvious material, to prevent the in¬ 
filtration which otherwise takes place through their joints 
at great depths In Laking the piessure due to waves oil 
the top three or four feet of the dam below the water as 
equivalent to the greatest observed pressure exerted by 
waves on the sea coast, the author far exceeds the 
probable limit , for ocean waves, owing to the great 
extent of the exposure and the depth, are impelled with a 
much greater force than the waves of a comparatively 
small and sheltered reservoir The additional strength 
given to a dam by arching it towards the reservoir is very 
properly neglected in the calculation of its stability, for 
besides being difficult to estimate precisely, this increase 
in strength is inappreciable in a long dam, and even in 
the short Furens dam the arched form was merely 
regarded as an extra safeguard 

The book is clearly and concisely written , it is illus¬ 
trated by numerous diagrams in the text, and problems 
to be worked out are given at the end of most of the 
articles, each of which deals with a subject under a 
special heading, 
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OUR BOOK SHELF 

Dir/rturns for Collecting and Preserving Insects 13 y C 
V Riley (Washington Government Printing Office, 
1892) 

During the last few years there has been in America 
a considerable increase of the number of persons 
interested in entomology This may be due mainly to 
the fact that farmers have very practical reasons for 
studying insects, but no doubt it springs in part from a 
growing appreciation of the scientific aspects of the sub¬ 
ject However the mcieased interest is to be explained, 
one of its results is a constant demand, especially from 
correspondents of the U S Museum and the Department 
of Agnculture, for information as to how to collect, pre¬ 
serve, and mount insects In the present work Mr Riley 
undertakes to meet thisdemjnd He also brings together 
a number of directions on points connected with such 
matters as the proper packing of insects for transmission 
through the mails or otherwise , labelling , methods of 
rearing , boxes and cabinets , and text-books r The work 
was prepared as a part of a Bulletin of* the National 
Museum, but is also issued separately , and we need 
scarcely say that it is likely to be of great service to the 
class for whose benefit it was originally planned Mr 
Riley knows his subject so thoroughly that he is able to 
explain it simply and clearly, and the value of the text is 
enhanced by a large number of suitable illustrations 
We may note ihat, in a paragraph on the scope and im¬ 
portance of entomology, he refers to various estimates of 
the number of insects in the world Linnjeus knew 
nearly 3000 species In 1853 Dr John Day thought 
there might be 250,000 species on the globe Dr Sharp’s 
estimate thirty years later was between 500,000 and 
1,000,000. In 1889 the estimate formed by Sharp and 
Walsingham reached nearly 2,000,000 Mr Riley thinks 
e\en this estimate too low Considering that species 
h ive been best worked up in the more temperate portions 
of the globe, that in the more tropical portions a vast 
number of species still remain to be characterized and 
named, that many portions of the globe are ento 
mologically unexplored, and that even in the best worked- 
up regions by far Lhe larger portion of the Micro 
Hymenoptera and Micro-Diptera remain absolutely 
undescribed in our collections, and have been but very 
partially collected, he is of opinion that to say there are 
10,000,000 species of insects in the world would be u a 
moderate estimate " 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions ex 
Prgjstd by his correspondents, fletther can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
Ho notice is taken of anonymous communications ] 

Science end the State 

In last week’s Najure I find the statement that I was 
allowed to leave the public service “ without the slightest 
recognition 11 by the Slate 

However distasteful it may be to me to have anything to say 
on this subject, I feel bound, in justice hoth to Lord Salisbury s 
and to Mr Gladstone's former Government*, to point out that 
it it incorrect. Very substantial recognition was awarded me 
by both f and the fate Lord Idde-leigh, m offering to recom¬ 
mend me for a Civil List pension, expressly put il as on honour, 
The distinction which the Queen hu recently been pleased 
to confer upon me must therefore, I am afraid, be placed in the 
category of fl unearned incretnenlB ” T H Huxley. 

Barmouth, Wales, August 30, 1892 

[We did not refer to such recognition as is implied in the 
granting of pensions What we meant was that the State 
ought to hove marked its appreciation of Prof Hudey’i great 
services by conferring on him some national distinction of the 
kind he has now received.— ED ] 
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An International Zoological Record 

On this subject Mr Mmchin (Nature, August 18, p 367) 
writes as a Recorder, and he writes feelingly Those who use 
Records can write with feeling too The absurd wasie 
of labour involved, even in the production of a single Record, by 
Lhe present bystem is hardly to be excused by the consideration 
that the labour is voluntary I say “ voluntary ” advisedly, for 
some three or four pounds is no pay for a month's hard work 
And yet, for all this tod, the result, when, after a year or so of 
delay, we are presented with it, is notoriously unsatisfactory 
It 1^ indeed impossible for a single individual—often very far 
from acquainted with the subject he is recording—to work 
through all the scientific literature of the whole world for the 
preceding year, in search of some scattered references Actually 
impossible, for the literature of one year ne^er comes completely 
to hand before the end of the next, and perhaps not then , and 
this the Recorders seem to know, for many of them postpone 
iheir work till the autumn, though it should have already n?en 
published in the spring The acceptance of Mr Minchin’s 
admirable sugge»tions would do away wilh the ridiculous de- 
CJLUiphcation of labour, but it would neither make lhe Record 
complete nor hasten its pul lication lhe public are probably 
more anxious for the latter tc^uIis than they are for the relief of 
iheKtcordeis 

Almost absolute completeness, a higher standard of work, and 
greater expedition, would probably be attained by some such 
organization as the following —In each country a Bibliographer, 
possessing an all round acquaintance with the subjects 10 be 
recorded , this bibliographer simply to record, on separate slips, 
tuies and places of publication of papers issued in his own 
country (and therefore probably in his own language), and to 
mark by some symbol the groups of animals or facta alluded to 
in those papers An Editor-in-chief, situated in some convenient 
postal and printing centre, c g , Naples, London, New York, 
Berlin, Pari>, or Washington , this editor to govern the general 
plan of the Record, nl present somewhat anarchic, to sort and 
distribute to specialists the slips which be receives from the 
bibliographers, and 10 edit the work Lastly, for each group or 
division of a group, a Specialist, who, 011 receipt of the title 
slips from the editor, should prepare the hats of new species, 
the abstracts of the paperi, and a general review of advance in 
the subject It may be pointed out that, by meafcfi of cai bon- 
paper, utle slips can be eahily written in duplicate or even trip 
iicate , thus, by one writing of the bibliographer, slip, can be 
prepared for the information of two or three specialists 

Such a scheme has the following advantages —The literature 
is only gone through twice, instead of perhaps a dozen times 
There is a possibility of completeness without much effort 
Dates of publication can be ascertained with greater certitude 
The quality of the woikis improved by the employment of those 
specialists who will never consent to the colossal drudgery of 
the present system Piomptneas of publication is possible 
Thus, all slips for Europe ami America could easily be seat to 
the editor wiihin the first fortnight of the New Year, and by hhn 
transferred to specialists before the end of January Literature 
from a greater distance would have to be sorted later on Any 
specialist worthy of Lhe name would already have seeu most of 
the papers, and, with the help of abstracts from authors, could 
be ready with bis manuscript before March, by which time the 
literature from the most disiam parts would have come in and 
might be incorporated The Record should go to press in 
separate divisions, so that the Birds need not be kept waiting 
because the Worms were not early , and the whole might well 
be issued in April or May 

The financial question must not be overlooked A b an Inter¬ 

national affair the sources of revenue of such a Record would be 
greatly increased Not only Zoological and Royal, hut also 
Geological toocielies of all nations should be invited to contribute 
towards its expenses The printer and the editor would have to 
be paid as now, the editor perhaps a trifle more The pottage 
would be a larger item, but postage is now so chdp that it 
reaJ/y makes little difference The bibliographers would of 
coune have lo be paid ; but then the work of m bibliographer, 
even for the most prolific country, would be far lex* than the 
present work of the Recorder of, aay, the Brachiopoda, who, 1 
believe, gets about Job Some ipecioluls would wish to be paid, 
but others would probably be satisfied by receiving the Informa¬ 
tion from bibliographers and the abstracts and separate copies 
from authors These latter, it i« presumed, would gladly Send 
single copies of their works for the use of a well-known specialist, 
but it is rather hard to have to distribute them to a dozen 
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Mifferent Records, as one is requested to at present The sale 
of such a work would be greater than that of the present incom- 
plele and tardy publications Besides, the promoters would 
doubtless be prepared to sell the various sections separately— 
an urgent reform that has long been clamoured for in vain , this 
alone would materially increase the receipts, 

Havinp thought much of this subject during the last five years, 
and having talked it over with many Recorders and biblio 
graphera, I venture to take this opportunity of putting forward 
the crude outlines of an undeveloped scheme There is no wiffi 
to offend those unselfish toilers who have done and are doing so 
much for us, or the corporate bodies that support them Hut 
this is a question that must be approached from a cosmopolitan 
standpoint Men of science all the world over should support it 
with purse and person All petty considerations of nationality, 
even of language, should be sunk The aim of the work should 
be the advancement of science , only if it is truly International, 
can it possibly be realized out of Utopia F A Bather 

British Museum (Nat Hist ), August 19 


PEkHAl's you will kindly allow me, as the author of a certain 
pamphlet on "The Organization of Science,” to say a few words 
on Mr Minchm’s letter (Nature, August 18), which naturally 
had an especial interest for me T am sorrowfully pleased to hnd the 
principles advocated in my pamphlet illustrated so well by cun 
crele instance, and, needless to say, 1 heartily wish Mr Minchin 
sulccss in his endeavour to introduce order into at least one 
province of the scientific class, seeing that the text of my pam¬ 
phlet may be exactly summed up in his remark—" A great need 
is the intelligent organization of scientific research M 

One point in Mr Minchin's letter was of especial interest to 
me, for lie invites the Royal Society to lake in hand this work 
of organization, insicad of leaving private individuals to execuLe 
at a great sacrifice the work which this wealthy corporation 
systematically neglects Now a reference to my pamphlet (pp 
11 14) will show Lhat Lhis was a main thesis sustained there 
Whether Mr Minchin has done me the honour to read my 
pamphlet and is ilrendy preaching my crusade for me, nr whether 
the similarity between our views is a simple coincidence of 
opinion, 1 know not, but whichever be the case, it is peculiarly 
gratifying to me to receive practically an endorsement from one 
whose experience renders him so especially qualified to speak 
with authority V Erie La\< k 

London, August 23 

"The Limits of Animal Intelligence " 

Mr DiXON has not, I think, quite giasped the mam ten 
dency of my paper read before ihe International Congress of 
Experimental Psychology Nor is this lobe wondered at He 
quotes from a brief summary of what was itsell but an abstract 
of a portion of a work on Comparative Psychology on which I 
am engaged I am in agreement with nearly all lhaL Mr Dixon 
lays, except where he misunderstands my position, and except 
in the opinion he expresses in the last sentence When Mr 
Dixon says, "Of course it is true lhat my knowledge of my 
own psychology does differ in kind from my knowledge of that 
of animals, but it differs in exactly the same way from that of all 
other men,” he is expressing the views which I, in common wph 
moat men who have seriously studied the question, hold And 
when he says, " If in no ense is 1 an animal activity 10 be inter¬ 
preted as the outcome of the exercise of a higher psychical 
faculty if it can be fairly interpreted as the outcome of one which 
standi lower in the psychological scale,' the same rule should be 
applied to the (scientific) interpretation of human activities” I 
can only lay that I heartily agree with him Since, therefore, 
we have so much in common, I do not propose to occupy valu 
able apace in ducuuing the outstanding points of difference 
between ua 1 may perhaps be allowed, however, to take ad 
vantage of the contteay of Ihe Editor of Nature, and to say a 
few words in elucidation of Ihe thesis I very imperfectly ^et 
forth In my paper, a thesis baaed entirely on observation and 
induction 

In the first place the study of my own mental processes, and 
of the nature and sequence of my own atatea of consciousness, has 
led me to the conclusion that there n a great difference between 
the mere feeling or awareneu of certain relationships and the 
clear cognising of these or other relationships. When I am 
bicycling, or playing tennis, or wheh I am living the practical 
life of naive perception, I am aware of, and shape my actions in 
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accordance with, a fiehng of the lelalions which the objects 0/ 
the external world bear 10 me aDd to each olher The grenler 
part of my practical skill in -tenon and of such mielligence as I 
show in meeting the emeigencies that occur in my active life, are 
the oulcome of lhis awareness of relalions But when I begin 
to attempt to tzplain phenomena, and to formulate my know¬ 
ledge of the world, I find I im forced tu pay special attention to 
these relationships rrj snch t nnd to clearly and precisely cognize 
them This conclusion, I repeat, is 4 he outcome of observation, 
and is not, so far as I am aware, the result of any a priori 
considerations 

Looking back upon my own past, and collating the results 
with those reached by olhur observers, I find thaL the mere feel¬ 
ing or awareness of relations is prior in development to the clear 
and precise cognition of them The awareness of relations seems 
to be, in fact, the undifferentiated germ from which thur clear 
cogniLinn ha. 1 * been developed , it is not knowledge, properly so 
called, but it is the raw material from which knowledge and the 
product of the intellect are shaped Hence I conclude that the 
order of development or evolution in man is—first, the practical 
awareness of relations among phenomena, and Lhen subsequently 
the cognition and clear knowledge (in the full sense of the word) 
of these relations as such 

Now, passing to the psychology of animals, such aa Lhe higher 
mammalia, the hypothesis suggests itself that they are still in the 
stage of mere awareness, and have not reached the stage of clear 
cognition, which, as T showed in my paper, involves reflection 
and introspection This is pul forward as an hypothesis , one 
based on observation and the doctrine of evolution , and one to 
be treated in the same spirit and on the same methods os other 
scientific hypotheses It must be submitted to the touchstone of 
verification The question is —Are the activities of animals 
explicable on Lhe supposition thaL the agents are merely aware ol 
Lhe relations , or must we suppose Lhat they fully cognize them ? 

T feel !»ure that my own practical activities are in the main ba 6 ed 
on awareness, and this leads me Lo suspect that the practical 
activities of animals are also of like psychological implication 
lhe matter must, however, so far as is possible, be put 10 the 
lest of experiment and observation I have conducted from lime 
to time experiments with the object of ascertaining how far 
there is evidence in the dog of true cognition -of causation for 
example I am inclined to believe as the result of my observa 
tions that there is nothing beyond a simple awareness of the 
causal nexus But’I am far from wishing lo dogmatize in lhe 
mxlier 1 am chiefly concerned that lhe phenomena should lie 
carefully observed, and that experiments should be conducted cn 
definite scientific lines 

In conclusion I must be allowed lo say that the phrases 
" diflerence in kind” and "difference of degree" savour some¬ 
what of mere academic discussion, and may perbapi be left for 
Lho^e who deal with the matter on a priori lines and not from 
lhe standpoint of evolution I for one do not for a moment 
question that the mental processes of man and of animals are 
alike products of evolution The power of cognizing relations, 
tefliciion and introspection, appear to me lo mark a new de¬ 
parture in evolution But whether as I am at presenl disposed 
to hold, the departure took place through the aid of language 
coincident wllh, or subsequent to, the human phase of evolu¬ 
tion , cr whether, a^ oLher observers and thinkers believe, it 
look place, or 14 now taking place, in tnc lower mammalia or 
in other animals, is a matter for calm, temperate, and impartial 
discussion founded on accurate, and, as iar as possible, crucial 
experiment and observation C LluYD Morgan 


Rules of Nomenclature 

In your review of Mr Massee's monograph of the Myxogastres 
(N a iure, p 365) I notice the sentence, " Under the generally 
accepted iu)cs of nomenclature, this leads Lo Missee standing 
os the authority for many species, transferred by him, in reality, 
to another genus n I lake this to mean that, for example, a 
species of which the trivial name is say, abu t and which was 
originally described by an author Xyz, and refeired (erroneously) 
by him to the genus Cdit r, has been transferred now to another 
(tne correct, according to present knowledge) genus Efia t and 
the name is now printed in this work not as Epa abu t Xyz, but 
as Epa aOn, Massee 1 am aware that this course Ji frequently 
adopted, but surely not "under the generally accepted rules of 
nomenclature " There is no copy of the British Association 
"Rules" within reach here, but my recollection is lhat they 
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prescribe a different course, viz , to retain ag authority for a 
species the name of the original deaenber and that 1;* the course 
adopted in, I think, moat of the Challenger reports, and hy 
very many zoologists I may state briefly as an example the 
first case [hat occurs to me—I have no systematic Looks here to 
refer to (1) About 1870 Cunningham described a new 
Ascidian os Cynthia gi^antca (2) About 18S0 Herd man trans¬ 
ferred that species to the ganus Molgulu (3) In the Challenger 
report this species figures as Afolgnla gtganfen, Cunningham , 
and I would submit that that, rather than the course indicated 
in the review, is “ under the generally accepted rules* of nomen¬ 
clature " W A IIlkdman 

Tarbert, Loch Fyne, August 23 

An Earthquake Investigation Committee 

It may perhaps interest you and your readers to hear that by 
the Imperial ordinance of June 25 a committee has been e>.tab 
hbhed ior the investigation of the i irthqunkc phenomena, Hith 
the view of finding methods of predicting eirtliqinkes, if pos 
sible.and of ascertaining the nature of comlruclion, budding, and 
otherwise, best calculated to reajsL the ellect of the shocks Pre¬ 
sident Kalu, of the Imperial University, has been nominated 
the president, and myself the secietary Other member* of the 
Committee arc I'unnchj (Director and Professor of Civil En¬ 
gineering, Engineering College, and 1 lead of Lhe Engineering 
Bureau of the Department of the Inlenoi), Tatunnn (Professor 
of Architecture, Engineering College), T ana\iL(Prnfcssor of Civil 
Engineering, Engineering College), I anakadale (F R S F , 
and Professor of Physics, Sciuice College), and Nagaoi-a (As- 
sistant Professor of Physics, Science College), Koto (Professor 
of Ccology, Science College), and Kochibe (of ihe Geological 
Survey), Sckiya and Omon (Seismologists), Nakamura (of the 
Meteorological Bureau), and a foreign member, Prof J Milne 
Other members Hill be nominarcd by ami by The Parliament 
has granted 42,000 yen for this yeai, chiefly for the purchase of 
various instruments The committee will be glad to receive 
any communication or suggestion on the subject Address 
Earthquake Investigation Committee, care of the Department 
of Education, Japan D Klktrctfl 

Imperial Umvemty, Tokyo, July 21 

Prehistoric Epochs F 

I no not think that the English authors who have written on 
prehistoric times have divided the Pleistocene in epochs, as Prof 
G de Mortillcl has done in France Would it be posgihle to 
uie in England subdivisions similar, or almost similar, to 
those used in France, and almost generally adopted, although 
that classification is often subject lo cnticum 7 

According to Prof G de Morlillet, PalBtolnhic silexhave been 
found in Fngland that could be respectively related (1) to the 
type of Chelles or Chellien (Iloxnc, Biddenham) , (2) Lo ihe 
type of the Moustier or Afouster ten (Creswell, High Lodge) , 
(3) to the type of Solulrc or Solutrlcn (Creswell) , (4) and to 
the type of La Madeleine or MagdaUnun (Creswell, Kent’s 
Hole) The same author says that at Creswell (Derbyshire) 
Paleolithic silex belonging lo the Afoustlrien , Solutrlen, and 
Magda^nxcn divisions have been found in superposed as in 
ihe French stations, and according to him his classification 
could be adopted for the English prehistoric stations Is that 
the opinion of the English authors who have most recently 
written on ihe matter, aud is u possible lo make a classification 
founded on the objects of the human prehistoric industry, 
parallel to the pa] mon to logical and atraligraphical classifications? 

Edmond Bordage 

Museum d’Hiatoirc Naturelle de Pans, August 2 

At Portruah 

BEING oh holiday (at Port rush) m the second week of 
August, I discovered growing on the sand dunes there the 
following species, bearing beautiful pure white blossoms I 
found several patches of each — 

Thymus Serpyllum (wild thyme), Prunella vulgaris (self- 
heal) , Gentxana campestns (field gentian), Erica Tttrahx 
(cross-leaved heath) 

Also the wild strawberry, bearing abundantly white fruit 
Are these cases of reversion or of adaptability ? Moths were very 
plentiful oil over the dunes. James Riog 

18, Wilton Drive, Glasgow, Aug 18 
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Origin oT Idea that Snakes Sting 

Will you kindly inform me as to the origin of ihe idea that 
snakes sting ? Froude, in "The English in Ireland,” page 
356, vol 1 , writes " The clergy aLarted as if stung by a 
snake ” Archdeacon Farrar, in " Darkness and Dawn,” use 1 * 
the metaphor of snakes stinging Sir T Browne ("Vulgar 
Errors”) says " That snakes and vipers sting," &c , &c , "L 
not easily to be justified It is not fair to bring in Shakespeare 
as to a matter of natural history Cvail FramiTON 

July 29 


ON THE RELATIVE CONTAMINATION OP 
THE WATER-SURFACE BY EQUAL QUAN- 
T 1 TIL V OF DIPFERRN 1 SUBSTANCES 

T^IIE experiment? of Lord Rayleigh and Prof Roentgen 
^ on ihe thiLkness of the invisible films of oil on 
contaminated water surfaces led me to repeat Lhe-ie 
measurements by a somewhat different method, which 
may perhaps be worth describing, and at the same 
tune Lo compare the contaminating effect of various 
substance^ 

In order to divide very small masses exactly I chose 
the course of Lord Rayleigh 1 of transferring the con¬ 
taminating substance to the water-surface by means of a 
volatile solvent But instead of ether I used benzine , and 
let the drops of the solution evaporate directly from the 
water instead of vaporizing them on a metal plate and 
then immersing Lhis, as Lord Rayleigh did 
As a fixed condition of the water-surface Lord Rayleigh 
chose the tension when the movements of camphor frag 
ments are stopped Still more suitable for rav purpose, 
however, J found another smaller degree of contamination, 
which is always to be fixed with great exactness I mean 
that degree at which the tension just begins to sink As L 
have already explained (NaiURE, vol xlm No 1115, 
P 437) the sinking of tension does not begin gradually 
from the very commencement of contamination, but 
abruptly , when the latter has arrived at a certain value,, 
and then the falling of tension takes place very rapidly 
The state of constant tension I have called the normal 
and that of variable tension the anomalous condition 
My task was therefore to examine how much of a sub¬ 
stance is required to make a surface of a given size enter 
the anomalous state or to find the area of a surface 
made anomalous by a given mass of the substance The 
latter method wag generally preferred, for it was more 
convenient to me 

The observations were made with the adjustable trough 
and balance i described in Naiure, March 12, 189K 
p 437, and were as follows — 

Of the substance to be tried 13 mg were dissolved m 
300 ccm of benzol Then the trough being filled with 
water and the surface made as clean as possible by sliding 
the partition all over the length of it several times, the solu¬ 
tion was transferred to Lhc surface in drops, each of which 
had a volume of 31 emm or about j/9600 of the whole 
solution and thus contained 0001354 mg Four drops 
were introduced each time in order to equalize accidental 
irregularities of size When the evaporation of the 
benzol was finished I diminished the length of the sur¬ 
face till it became anomalous, and this length was noted 
Then immediately other four drops were introduced, 
again measured, and bo on. After two or more observa¬ 
tions the surface was cleaned anew, but generally the first 
length was observed to be a little too large on account of 
the imperfect punty of the surface 
A sufficient number of observations having been thus 
made, the original contamination of four drops of the 

r Proc. of the Royal Society, 1S9Q vol xlvill , No 393, p. 117 
1 For ihe purpoi* of actual measurements of eurface-teDilof), I have Con¬ 
structed another inaminteat of larger dimension! , but to Indicate only a 
■light variation of tension, any sensible balance with ail adhering dlW or 
wire-ring of any ihape aad ilie may be employed 
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benzol used waa measured m the same way , bv sub¬ 
tracting this from the contaminating effect of the solution 

1 got the effect of the oil or other substance purposely 
dissolved 

Thus with three solutions of Provence oil of equal 
concentration I got the length of the surface rendered 
anomalous by the oil contained in four drops — 

Solution I , 8 3cm , Sol 11,7 8cm , Sol 111,7 7cm 
For the sake of verification the other method, viz , 
counting the drops required for making the whole surface 
of the trough anomalous, was also employed By this 
course the effect of four drops was obtained as follows — 
Solution I , 8 ocm , Sol 11,7 qcm , Sol III , 7 7cm 
The close agreement of the two methods proves that 
the strip of plate, simply laid across the trough, is suffi¬ 
cient to separate normal surfaces 

Another trial with an ethereal solution of olive oil give 
7 1 cm , if the somewhat different size of the drops be le- 
garded , but I preferred benzine, because us original con¬ 
tamination was in most cases only between 1 3cm and 

2 5cm , whilst that of ether amounted to 4 to 6crn 

The mean of the lengths got by the three solutions was 
7 9cm , and by this combined with the width of the 
trough = 5 Scm, we obtain the area of the surface made 
anomalous bv img of Provence oil 

^ ^ ^ S460 qcin 

40001354 

or a density of o 00011 Smg per qmm at the beginning of 
the anomalous state 

In the following table are collected the results obLained 
with different substances — 


buDsl'iDCe 

qcm per mg 

mg prr i(cm 

Provence oil 

8460 

O OOOIl8 

Ordinary olive oil 
Oleine 1 

6565 

O OOOI 17 

8137 

0 000123 

Rape-seed oil 

7388 

0 000135 

Poppy oil 

8994 

0 000111 

Tallow 

9636 

0 000104 

Spermaceti 

5568 

0 000179 

Stearic acid 

4711 

0 000212 

Resin (colophony) 

8105 

O OOOI23 

Turpentine oil (clear) 

Iu 7 

O OO9346 

Turpentine oil (older) 

2944 

O OOO339 


The table shows next that the mass required for lower¬ 
ing the tension is not the same with different substances, 
and on the other hand it affords an interesting compari¬ 
son between fluid and solid bodies If the cause of the 
lowered tension be a film of greasy fluid spread over the 
surface, the contaminating effect of solid bodies can only 
be Explained by small quantities of such fluids present on 
the surface or in the interior of the solid This may be so 
in many cases, but the effect of stearic acid and sperma¬ 
ceti is such as if more than half their weight consisted of 
oil. The strong effect of colophony, although this did not 
dissolve entirely in benzine, and the result that tallow acts 
more strongly than an equal weight of oleine, its fluid 
component, also appear to me very remarkable 

After this it seems to me very probable that the con¬ 
taminating substances are not spread in coherent films at 
41//, but rather in a state of very fine distribution between 
the superficial water-molecules, that must be named either 
emulsion or solution 

However, only certain organic substances seem to be 
capable of forming surface-solutions of this kind, whilst 
the effect of metals and salts, formerly observed by me, 
was due to incomplete cleanness of the bodies, as later 
researches have proven 

Finally l will add Borne remarks on the thickness of 
the hypothetical oil-films The thickness calculated from 
my observations with olive oil is at the beginning of the 
anomalous state 1 ’3 pp In order to derive from this 
number the thickness at any other condition of the sur- 

1 A brown-lookinf liquid told undtr thu name Id the drag itorw. 
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face, it needs only to be multiplied with the rtlatne con¬ 
tamination corresponding to that condiiion, that js, with 
Ihe ratio oftlie suifaces ho we get at (he smallest rela¬ 
tive contamination measurable in my apparatus - ^ a 
thickness of the film—37 10 1 p/i 

For measuring the iclalive contamination in the ano¬ 
malous state, a special mode of procedure was required 
on account of the imperfect reparation of surfaces by the 
partition tor that purpose I put on the surface that is 
to be contracted a [ shaped swimming wire, a little shorter 
than the width of the trough, and by the situation of this 
mark, following exactly every movement of the surface, I 
measured the relative length of the latLer, instead of 
reading it from the partition itself 

I be ratio in which the surface must be contracted in 
order to arrive at the tension at which camphor comes 
to rest, was very different with various substances, for an 
instance with stearic acid = ], oleine == JJ, ordinary olive 
oil = 5, and with Provence oil the tension in question 
could not be reached at all, except when the oil was 
standing sn the water in visible drops or films The cal- 
rulaLcd thickrvess of the film at the stopping of camphor 
movements would be with olein = 2 13^/1, ordinary olive 
oil = 6 5/r/i, and with Provence oil still greater, if this 
liquid were spread equally A very precise specification 
of the sort of oil used therefore appears to be necessary, 
if observations concerning this point are to be compared 

AGNES POCKEI-S 


NOTES 

Ihe Federated Institution of Mining Engineers will hold ils 
annual general meeting in North Staffordshire on Wednesday, 
September 7, in the large hall of the First Shropshire and 
Staffordshire Artillery Volunteers, Shelton Both on that and 
on the following day visits will be made to various works and 
places of interest 

1 Htt Committee appointed to consider whether a national 
aquanura should be established in Sydney have presented a full 
aod interesting report to Mr. F b Sutton, the New South 
Wales Minister for Public Instruction They strongly recom¬ 
mend that "a commodious building of a substantial and not 
unsightly character ,J should be erected, to contain a large series 
of tanks constituting the public aquarium, with experimental 
tanks for researches on fish-breeding, Sec , in connection wilh 
the fisheries of the colony, and laboratories for scientific investi¬ 
gation It is calculated that the " initial cost *' would be about 
/io,ooo, and that an annual amount of about £1200 would be 
needed for salaries and for purchases, repairs, and other inci¬ 
dental expenses 

In response to an invitation from President G Stanley Hall, 
of Clark University, a number of psychologists met from various 
institutions at that University, Worcester, Massachusetts, on 
July 8, for the purpose of forming an American Psychological As 
sociatlon Prof G & Fullerton, oftheUniveisity of Pennsylvania, 
presided After some general discussion on the form of organ 
ization the entire matter was referred to a committee Sessions 
were held in the afternoon and evening, at which papers were 
read by Profs. Jastrow, Sanford, and Bryan, and Doctors 
Nichols, Krohn, and Gilman It was decided m response to an 
jnvUatlon from Prof Fullerton to hohi the next meeting or the 
Association in Philadelphia, at the University of Pennsylvania* 
on Tuesday, December 27 Prof, Jastrow waa appointed sec 
retary to provide n programme for that meeting He asked the 
co-operation of all members of the Association for the section 
of psychology at the Chicago Exhibition, and invited corre¬ 
spondence on the subject 
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Dr von Lendenfeld, at one time assistant to Prof Lan- 
kester at University College, Gower SLreeL, has heen appointed 
to the chair of zoology at the University of Czernowilz, rendered 
vacant by the death of Prof V Graber 

Prof Dr Charles Bero has become director of the 
National Museum at Buenos Ayres, in the place of Prof Dr 
Hermann Burmeister 

The Council of the Institution of Civil Engineers has issued 
a list of subjects on which it invites original communications 
The Iiat, it is explained, is to be taken merely as suggestive, 
not in any sense as exhaustive The Council points out that it 
has power to award to the authors of papers premiums arising 
out of special funds bequeathed for the purpose No award 
will be made unless a communication of adequate merit is 
received, but more than one premium will be given if there are 
several deserving memoirs on the same subject 

The twenty-third session of the German Anthropological 
Congress, which was held at Ulm early in August, was in every 
way most successful At the fmt meeting oie of the most 
prominent speakers was Prof Ranke, who spoke of the need for 
a German National Museum He recognized the value of Lhe 
museums at Mainz and Nurnberg, but urged that a genuinely 
national institution ought to be established, and Lhat the proper 
place for it is Berlin At this meeting an interesting discussion 
on the so called Kannstadt race was opened by Dr von Holder 
The opinion of the meeting was that the characteristics of the 
famous Kannstadt skull are found in i,orae persons of the present 
day, and that the skull is not one that has come down to us 
from prehistoric Limes Prof Virchow, who look part in the 
discussion, uttered a general warning os to the necessity for 
Caution in attributing high antiquity to human remains On the 
following day a paper on the anthropological position of the 
Jews was read by Dr von Luschau His mam points were that 
the Jews are a mixed race, and that in some of their physical 
peculiarities (such as the form of the nose) .they resemble the 
Armenians more closely than any people of purely Semitic 
origin Prof Kollmann dealt with the question of the origin 
of the European peoples, and Prof Virchow spoke of the fact 
that the traveller Vaughan Stevens has found in the interior of 
Malacca a genuine Negrito stock, and has sent skulls and speci¬ 
mens of hair At the third meeting one of the best papers was 
by Dr Boos, on the organization of anthropological research in 
North America It was decided at this meeting that the neat 
session of the Congress would be held at Hanover id 1893 
Scientific excursions were made to filaubeuren and Schuasenned, 
where traces of lake dwellings have been discovered, and to 
Sigmaringen and Schaffhausen 

The causes of the St Gervais disaster are being gradually 
elucidated. A very interesting paper describing a visit to the 
■ mill Tete-Rousse Glacier is contributed to La Nature (August 
ao) by M Vullot, director of the new Mont Blanc Observatory 
At the end of the glacier, on a steep face of rock, he and M 
Delebuque found an enormous arching cavity, filled recently 
(it would appear) with ice which had been shot out by some 
internai force They entered the cavern, and observed traces of 
an interior lake A passage, strewn agd overhung with blocks 
of Ice, led up to an open space, a sort of huge crater, with walls 
of white ice, absolutely vertical. It was about 270 feet long, 
nod 133 feet broad and deep M Vallot and his fnend returned 
by the way they entered, and examined this crater from above. 
Their opinion u that a lake had been formed at Lhe bottom of the 
glacier, and the crater, gradually accumulating through obstruc¬ 
tion of the orifice of outflow, had undermined the ice-cmit over 
the upper cavity. This at leagth collapsed, exerting enormous 
pressure on the water, which preasure, transmitted to Lhe lower 
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grotto, burst the glacier, throwing out the anterior part on the 
steep rocky slope Thus is explained the enormous quantity of 
water precipitated Into the valley, carrying in its passage the 
soil of the banks, and forming a torrent of liquid mud mixed 
with ice blocks and rocks M Vallot estimates that about 
100,000 cubic metres of water and 90,000 of ice issued from the 
glacier On reaching the Batha the torrent may have been 
300,000 cubic metres He supposes that Lhe sub-glacial lake 
may form again, ami the remedy would be to blast the rocky 
bottom 5 u as to provide an escape for the water , a work which 
should be done speedily to be of use 

The weather has been very unsettled during the past 
week, several low-pressure systems having passed over our 
islands from the westward, accompanied by very heavy rain, 
especially in the southern, northern, and western parts of the 
country Between mid day of Saturday and Sunday inches 
fell in the south, being about three-fourths oT the average fall 
for Lhe month of August, and another heavy downpour occurred 
in the north and west on Monday night, two inches being 
measured in the west of Scotland, and ij inches at Holyhead 
The temperature has fallen considerably since the previous 
week, the daily maxima rarel) exceeding 70“ m the southern 
parts of the countrj, while in the north and west it has been 
considerably lower The wind has reached the force of a gale 
on the coasts on more than one occasion during the week, 
and on i uesday the centre of a rather deep depression lay over 
Ireland,while the sea was rough on nearly all coasts, the con 
dilions being very threatening, wuh a prospect of further heavy 
rains In southwc&t England the amount of rainfall from the 
beginning of the year up the week ending August 27th, was still 
more than eight inches below the average, and the only district 
where the amount just exceeded the average was the northern 
part of Ireland 

The New England Meteorological Society has issued a 
volume of Investigations for the year 1890 (reprinted from the 
Annals of Harvard College Observatory, Vol xxxi pt I , 1892) 
containing a summary of the observations made at Lhe Society’s 
stations, reports were received from 172 observers during the 
year, also five-year tables of temperature and precipitation, by 
J Warren Smith, with an introduction by W M Davis, Direc¬ 
tor of the Society The title scarcely explains the real amount 
of work done, for at some stations there are many periods of five 
years, c g , at New Bedford (Mass ) the observations extend over 

15 pentades (1816-1890) It has not been possible to keep to 
the same years in all cases, nor has any attempL yet been made 
to discuss the data —The tornado at St Lawrence (Mass,), oi 
July 26, 1890, by Helen Clayton This storm caused consider¬ 
able Ion of life and property The distances between the points 
where destruction was reported seem to indicate that the de 
structwe winds descended at times to the earth’s surface at certain 
points, and after a short track rose again. Prof Davis has 
written a preface to this paper, in which he discusses fully the 
characteristics of tornados 

The Annual Report on the Royal Botanic Gardens, Trinidad, 
for 1S91, contains a table showing the monthly and yearly 
rainfall values for thirty years ending 1891 The average 
yearly fall for that period was 65 91 inches Mr. F H Hart 
points out that the rainfall shows a decrease at a seriously rapid 
rate, for, dividing the period into decades, the first decade 
■hows a total of 7 12 inches more than the second, and the 
third shows another decrease of 9 56 inches on the second, or 

16 68 inches on the firsL decade. This is a subject of the 
utmost Importance to questions of forestry and water supply. 
Ha also points oat tbit the rainfall is not so much affected as 
is generally supposed by the contiguity of Trinidad to the 
mainland, but more particularly to the course of the trade- 
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\ winds which blow towards the continent of South America 
It is a curious fact that it always rains at Trinidad with a high 
barometer On June 25 last the observer states, that it was not 
daylight until long past the proper hour, the readings at 9I1 
a m having to be taken by candle light The rain was heavy 
and continuous, and was accompanied by the highest barometer 
readings for the year 

"FlFTV Years of York Meteorology, 1841 1890/’ a paper 
contributed to the report of the Yorkshire Philosophical Society 
for 1891, by Mr J Edmund Clark, has been issued in pamphlet 
form 

Some of the effects of the absence of light upon animal life 
were strikingly revealed, not long ago, on the reopening of an 
old mine near Bangor, Cal In a dry slope connecting two 
shafts, one of the explorers was astonished to find a number of 
flies that were perfectly white, except the eyes, which were red , 
and directly afterwards he killed a pure white rattlesnake Tilt 
animals had lived m the dry passages, where they had been 
supplied with air but not with light It is supposed that the 
flies were the offspring of some that had been imprisoned by the 
partial filling of the mine with water about Lhuty years ago, and 
that the snake, when quite young, had been washed down in a 
rain A few of the flies were exposed to light in a glass case, 
and resumed the colours of ordinary house flies within a week 

A whai INC party is being htted out in America for the pur 
pose of obtaining a live whale for exhibition in the Fisheries 
department at the World’s Fair at Chicago If captured the 
whale will be confined in a tank and towed to Chicago by the 
way of the St Lawrence river 

Ii would appear that naphtha is poisoning the Volga, doing 
grtaL injury to the fishing industry Dr Grimm says (Message* 
tics Ptchenes) that the quantity of naphtha conveyed on the river 
rose from some 32 million kilogrammes ip 1887 to nearly 50 
millions in 18S9 Most of this is carried in badly-made wooden j 
barges, and there is a great deal of leaknge into the river, about | 
3 per cent on an average (it is estimated) Thus in the three 1 
years, 1887 to 1890, the Volga must have ubsorhed some three | 
million kilogrammes of naphtha, without reckoning petroleum, j 
of which there is a considerable (though less) leakage Every¬ 
where the fish are decreasing, and they quite disappear at places 
where boats stop On the other hand, various fishes—the 
starlet of Astrachan, r t* —living in the infected water, get a 
flavour of naphtha, and are no longer eatable 1 he naphtha 
also kills the infusoria, insects, flies, mosquitoes, dkc , winch serve 
os food for the fishes In its spring floods the river spreads 
naphtha over the meadows, destroying the larv c of those 
organisms. The thin layer of naphtha on the water hinders the 
larv® from breathing Further, the naphtha injures the vegeta¬ 
tion in the meadows. Naphtha is found in such quantities on 
the land as to suffice for domestic use to the natives, who collect 
it Dr Grimm urges the necessity of taking steps to prevent 
the ruin of the Volga fisheries. 

Among the most interesting Echinodermi collecied by the 
United States Fish Commission steamer Albatross, on her 
voyage from New York to San Francisco, was a stalked 
Cnnoid, which is described In No 2 , vol xvn , of the Memoirs 
of Lhc Museum of Comparative Zoology at Harvard College 
(January 1892) The material, consisting of portions of three 
specimens, was dredged in 392 fathoms off Indefatigable Inland, 
one of the Galapagos group During the last dredging trip of 
the Albatross an additional specimen was obtaAed off Manato 
Point, in 78a fathoms When this last specimen was taken out 
of the water it was of a brilliant lemon colour, with a greenish 
tinge on the sides of the arms and along the food furro-rs ol 
the ventral inrface, A coloured sketch of it is given from a 
no. I 102. vnr. jifil 


drawing made on the spot by Mr Westergren Its base of 
attachment came up with a fragment of stem nearly 14 inches 
long At the first glance I'rof Agassiz was inclined to regard 
it as a modem representative of Apiocnnus, but a more careful 
examination showed so many points of difference that he had 
to establish the new genua Calamocnnus for ita reception, and 
it stands as C DiomeJu It is most closely allied to a large 
group of Mesozoic Crinoids, nnd ifassists in making clear many 
points m their morphology I his genus has the orals greatly 
reduced, much as in Balhycrmus It also possesses heavy pen- 
somic plates, passing gradually into still stouter so called inter 
radial plates, in CaUmocrmus, m no wise to be distinguished 
from the true mlerradials of Paleozoic Crinoids AnoLher 
structural feature is the limitation of the articular facet to the 
middle of the radial Tins is an eminently embryonic character, 
and there are traces of it in some of the forms of Millericnnus 
described by De Lonol in his Jurassic Crinoids, especially in 
1/ milUn After a very detailed, anil masterly description of 
the stem, calyx, and arms nf the species, Prof Agassiz dis 
cusses the subject of the 11 Apical System of the Echinoderms, ” 
ami " Of some of the Homologies of the Echinoderms " 
Thirty two plates, some coloured, accompany this Memoir, 
which is inscribed as follows " From the lime the Crinoids 
which form the subject of this Memoir come into my hands, I 
have been in constant correspondence with my late friend, 
Philip Herbert Carpenter, regarding the many points of interest 
suggested b> their discovery I can now only have the melan 
choly satisfaction of inscribing to his memory a Monograph 
which I had hoped to dedicate to him as an expression of my 
admiration for his researches in a field where we had long been 
, fellow workers " 

M DE LAFOUGi- calls attention, in La Nature, to an interest¬ 
ing objei_L he has found in one of a number of ancient graves he 
has been excavating at Gignac (llLrault) It is a finely carved 
head of jade, representing a type of the yellow race It evidently 
formed part of a statuette of a religious character, and the style 
shows that it must have come either from China or Japan M 
Smdhn is of opinion that ihe statuette wai prohably made in 
Japan a liLtle before the Christian era, from a Iltndu or Sin 
halese model of Buddha M de MillouC thinks the head is that 
of K-ouan Yin, a Chinese divinity, while M de Rosny and M 
Motoyosi attribute it to Mayadevi, the mother of the founder of 
Buddhism Whatever the object may be, M de Lapouge Is in¬ 
clined to believe that it hung as an amulet around the neck of a 
Him or Goth, and that the graves at Gignac belong to a ceme¬ 
tery of a West Gothic colony 

A valuable essay on the Amos of Yezo, by Mr Romyn 
Hitchcock, is included in the report of the U S Museum for 
1890, and has just been issued separately It is based mainly 
on the author's personal observations He haa much that is in¬ 
teresting to say on the various aspects of the life of the Amos, 
andhiB remarks are admirably illustrated Mr Hitchcock notes 
the remarkable fact that the Ainos have been very little in¬ 
fluenced by the civilization of the Japanese, with whom they 
have so long been in close contiguity The Aino, he says, has 
not so much as learned to make a reputable bow and arrow 
Unable to affiliate with the Japanese, the Amos "remain dis¬ 
tinct and apart," and for Lhat reason, in Mr Hitchcock's 
opinion, are "doomed to extinction from the face of the 
earth " 

The second volume of Mr. J Walter Fewkes's "Journal of 
American Ethnology and Archaeology," has just been issued. 
The most important article m the first volume was an interesting 
account, by Mr Fawkes, of "a few summer ceremonials at 
Zufli Pueblo,” The greater part of the second volume is devoted 
to a description, by the same writer of "a few summer cere- 
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monials at the Tuaayan Pueblos ’ Mr Fewkes and his assistant, 
Mr, J G Oweni, were admitted as priests by the 1 uviyans, so 
that the paper contains many details which have not hitherto 
been accessible Lo students Mr Fewkes also presents a report 
on the present condition of a ruin in Arizona called Casa 
Grande, and Mr Owens describes vauous natal ceremonies of 
the Hopi Indian"; 

The new number of Lhe Into nationals Ari/iiv fur Lthno- 
*taphu (Hand V , Heft 3) opens with a paper, in Frenchj by 
M G van Vloten, on the flags used at Icheran in connection 
with the fe'iLival in memory of the martyrdom of the Imam 
Hu^ein M Dcsir Pcclor contributes (also in French) some 
observations suggested to him by the reading of a work by M 
de Montessus on Pre Columbian Salvador Herr F Grabowsky 
writes (in German) on the theogeny of the Payaki 

The following are the subjects of papers in the current 
number of the Winctalogical Magazine —Minerals from the 
apatite bearing veins at Noerestad, near Risor, onjhe south¬ 
east coast of Norway, by R H Solly (with a note on their 
occurrence, hy A L Collins), on the pinite of Breage in Corn¬ 
wall, by J H Collins , danalite from Cornwall, by II A 
Miers and G T Prior , mineralogical notes from Torreon, 
Stale of Chihuahua, Mexico, by Henry F, Collins , note on 
crystals of manganite from Harzgerode, by Frank RutJey , 
analysis of aragonite from Shetland, by J Stuart Thomson , 
orpiment, by II A Miers There are also reviews and 
abstracts , and Mr Miers and Mr Prior contribute a valuable 
index to mineralogical and petrographical papers, 188B 

W h have received from the Geological and Natural 
History Survey of Canada, Part 4 of 11 Contributions to 
Canadian Micro Palaeontology ” The report consuls of de 
smptioris and illustrations of thirteen new and three previously 
known species of Radiolana, collected by officers of the survey 
from the upper cretaceous rocks of North Western Manitoba, 
and has been prepared for publication by Dr D Rust, of 
Hanover Mr 1 yrrell, geologist, in charge of the explorations 
in Manitoba, contributes a short introduction to the report 

Bulletin No ii of the Imperial University College of 
Agriculture, Komaba, Tokyo, has recently been published It 
consists of the report of Dr O Kellner on Lhe third year's 
' 1 Manuring Experimfcnts with Paddy Rice ” 

Amonu the contents of the June number of Tcmehn t the 
Journal of the Royal Agricultural and Commercial bociety of 
New Guinea, are pipers on 11 Twenty Years' Improvements in 
Demerara Sugar Production" (Part 2) “ The Bats of British 

Guiana," " Guiana Gold," and ,f Our Birds of Prey" The 
number also contains many »hort notes of an interesting nature 

Mr S Garman publishes a treatise on the fishes of the 
families Cyclopierulse, Liparopsidre, and Lipandidae, in the 
Memoirs of the Museum of Comparative Zoology at Harvard 
College (Vol xiv , No 2, April 1892) Though several of the 
rarer forms of Discoboli are not represented in the collections of 
the Harvard Museum, yet 11 possesses so many duplicates of 
se/eral species, in addition to rare and some undesenbed types 
of others, that it preicntcd great facilities for a study of the 
group, of which Mr Garman has well availed himselT Prof F 
W. Putnam had at one time intended to write a history of the 
group, and many drawings had been some years ago prepared 
for it by Mr Roettcr , these drawings have been utilized in the 
present memoir, and the work has been made more complete by 
the drawings of the young stages of several of the species, con¬ 
tributed by Prof A Agassis AfieT a short introduction there 
it a history of the distribution of the ipecies, followed by one on 
the history of the genera from the times of Plinv, Geiner, and 
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others, and Lhen a description of the recognized genera and 
species, of which the following is a summary Cyclopttrus lum 
pus, Linn , Euminotremus spinosus, Mull , E orbts , Glhr , 
Cycloptcroides %yrinops , gen et spec nov (St, Paul’s Island, 
Alaska), Cychptctuhthys vtntruosus, Pall , C auussus , VaiM , 
Liparops, gen nov established for Cychptetus sttlleri, Pall , 
Imparts montagui, Don , L mucosas , Ayr , / calhodon, Pall , 
L hparis , Linn , / antantua. Put , f a^assizn, Put , I iunt- 
fS/M^Remh L stnnem, Pisch ,L puUhciIus,\yT ,/ palhdus, 
Vaill , Ciirrprot.tus micropus,{jt\\r , C major, habr , C gdatino- 
sus § Pall , C rnnhardt, Kmy , Parahparis resaccus, Glib , P 
bathybius,C ol , P hpa> 1 nu r, Goode , and P mtmbranaceus ULhr 
Caupnhlus lou^tfilu, spec nov, and ParaUpar\s fimbrialus , 
spec nov , are also indicated, but will be described at length in 
Lhe forthcoming report of the “ U S Fishery Commission 

Some experiments have recently been made at the New \ ork 
Agricultural Experiment Station upon the possible effect of long- 
continued applications of a copper sulphate spray used as a 
fungicide ^Bulletin 41) Two soil mixtures were used, one con¬ 
taining 5 per cent and the other 2 per cent of copper sulphate 
These quantities arc comparatively so enormous that useful 
practical conclusions cannot yet be drawn, though some of Lhe re 
suits have proved interesting Seeds of plants representing widely 
differing natural orders were planted in these soils, and at the 
same tune an equal number of Lhe same kinds of seeds were 
planted fur checks in similar soil to which no copper sulphate 
was added Care was taken to select good seed, and to give Lhe 
soil mixtures, and checks exactly similar conditions aud treat¬ 
ment In Lhe soils containing sulphate of oopper more seeds 
germinated in almosL every Lasc than in Lhe soils containing no 
copper The average length of time required for germination 
was greatest in the copper soiN The foliage of plants grown 
in the copper soils wag of a deeper green and darker with the 
5 per cent soil mixture than with the 2 per cent one, but 
although darker the leaves were smaller and the height of the 
plants and Lhe yield of fruit very much less than in the caie of 
plants grown under normal conditions Feas grown in the 2 per 
cent soil mixture seemed to be moie vigorous for the first few 
weeks than the check plants grown in untreated soil , they also 
came to maturity earlier, but finally showed a dwarfed appear 
ance, and the yield was less than with the check plants, being 
little more than one-half the yield under normal conditions In 
the 5 per cent soil mixture pens gave a yield only one seventh 
of that from untreated soil In the case of all plants grown in 
the soil mixtures the roots were very small and ill developed 
Analysis of the Lops of tomatoes grown in the 5 per cent soil 
showed in the air dried substance 06 per cent of copper, proving 
conclusively that these plants can take up sulphate of copper by 
their roots Analyses were made of berries and stems from vines 
which hid been sprayed with copper compounds, and although 
the amount of copper found upon the stems varied, that found 
on the grapes wa9 practically constant, and amounted to 1/120th 
of a grain per pound of grapes, this quantity being considered 
quite negligeable and harmless 

The additions to the Zoological Society's Gardens during the 
past week include two Rhesus Monkeys J 9 (Macacus rhesus ) 
from India, presented by Mr J Hill-Browne and Mr Rivers 
respectively, four Virginian Foxes (Cams virgimamts) from 
California, presented hy Mr Edward Chauvenet Holden , two 
Ogllby’s Rat Kangaroos (Hypsiprymnus ogtlbyi) from Australia, 
presented by tyr. John W Roche , a Ruffed Lemur (Lemur 
vartus) from Madagascar, deposited by Captain Marshall, 
F Z .9 ; three Tlgen J 9 9 [Feiis ttgru) from India, deposited 
by Messrs 'William Watson and Co ; a Bine and Yellow Macaw 
(Ara avarauna) from South America, presented by Mr R 
Lurchin , ten Spanish Blue Magpies (Cyanopohus cook 1), and 
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two Ravens [Corvus corn k) from Spain, deposited by Lord 
Lilford, F Z S p two Fringed Chameleons {ChimtvUon tienio 
bronchus ) and a Lobed Chameleon {CkamMcon parvilobus) from 
Natal, presented by Mr Charles W Heaton, a Black Iguana 
{Afetopoctres cornutns) from West Indie*, purchased , six African 
Scorpions ( Scorpio l sp inc ) from South Africa, piesented by 
Mr J F Hawtayne 

OUR ASTRONOMICAL COLUMN 

Photographic Ma< ni runes ok Nova Auric t- — Astro¬ 
nomical Journal No 269, contains the results of Mr J M 
Schaeberle’s work with regnrd to the determination of the photo¬ 
graphic magnitudes of stars, including also that of Nova Auriga 
1 he method he has adopted differs Iroui those used by former 
observers in that the phoiogiaplnc magnitude of a star fur any 
exposure-time is expressed “as a function of the equivalent 
theoretical aperture which a standard star (Polaris in this ca>-e) 
would require to make the same impression on the plate in the 
same time 11 The particular form whidi the expression, as ob¬ 
tained from this investigation, assumes enables one, after having 
once adopted Lhe photographic magnitude of the standard star, 
to determine the theoretical phoLographic magnitude of any 
other Mar without any reference at all to the visual magnitude 
As this method had only been applied to bright Stars, the ap- 

{ learunee of Nova Auriga: suggested a further trial foi stars of 
ess magnitude which v\ue visible only in large instruments 
On the plates, which wen. each night exposed, three stars in the 
region of ihe Nova, ihe images of which resembled somewhat 
that of the Nova 111 form, size, and density, were selected for 
the sake of comparison 1 he magnitudes of these comparison 
star-, were then determined by direct measurement of their 
images on the standard positive plate, this plate being a second 
positive from the original negative The resulting photographic 
magnitudes for the month of February showed that Lhe light of 
this new Mar fluctuated very considerably, conlirnung ihe visual 

observations. 

The following list gives the theoretical magnitudes as ob 
tamed in this w.i), the mean lime at Mount Hamilton being 
also added 1 Iil exposures up to March 10 were all moderately 
short, varying fiom 2 to 128 seconds 
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Com par i bon Stars of the Planet Victoria—D r Gill, 
in Astronotnuche Nachi ichlert, Nos. 3107-08, co'mrDUnlcaLea an 
article on Lhe definite place a of the stars used for comparison 
with the planet Victoria In the observations for parallax made in 
the year 1889 The positions of these stars are qow, ai he says, 
" more accurately known than those of any other group of stars 
In the heavens, 1 and he suggests that they should be advan- 
Lageouily used for the determination of optical distortion and 
acale values of photographic telescopes, and for testing the various 
methods for the M raccordement des plaques ” The positions of 
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the thirty seven stars aie based on 376(1 meridian observations 
of right ascension, and 377 1 meridian observations of decli¬ 
nation, together with several other observations made with the 
heliometers at the Cape, \ ale, and Gottingen, amounting to 
1B67 measurements of distances, and 151 position angles In 
the first tables which Dr Gill here gives, are shown the definite 
places for Lhe Victorian comparison stars computed for the 
Equinox 1889 90, and Epoch 1839 55 Owing lo lhe com 
para lively large quantities Lhat the probable errors of the proper 
motions amount to. Dr Gill mentions that il is desirable lo 
obtain photographs for determining scale value distortion, &c , 
as soon as possible Table 2 consists of a companion between 
the distances as obtained from definiie co ordinate*, and these as 
measured by Gill, h inlay, Jacoby, Chase, Schur, and Ambronn 
wuh the helioineter 

Internationa! Timi —In a small pamphlet, published by 
Mr Edward Stanford, a scheme for a systematic regulation of 
lime is discussed by Major the Hon E Nod 1 he principle on 
I u hich the system he proposes is based is the same a-, that which is 
| at present in use on the American continent II consist? m divid 
I ing lhe earth's surface up into tune zones each covering fifteen 
degrees, so that they will differ from one another by one hour 
In considering" the question of the initial lime meridian, then- 
are many points which have to be well borne in mind I11 the 
first instance Lhere must be a first class obser\atory, on which 
every one could depend , ••econdly, the contra meridian, / c , 
that half of the initial meridian in the opposite hemisphere, 
must fall in a convenient place, by which is meant that 
it must not cut through a continent or any large tract 
of land Another important consideration is the u range 

ment of the time zones, which must, if pus iblr be 
conveniently related to the longitude boundaries as are shown 
in our maps Taking these points into account, Major Noel 
retains Greenwich as Lhe initial for longitude, hut selects Rome 
as our miLial for tune On this basis he di^Liisscs this scheme 
with reference to each individual country The only great 
country which this arrangement would not sun is l 1 ranee for 
she, as ib well known, keeps Paris lime , a suggestion put 
forward here is that France should form a special zone, making 
her time exactly, instead of approximately, forty minutes after 
Rome The folding diagram which accompanies this pamphlet 
shows a map of the world graduated on this system From this 
one sees that the meridian of Rome traverses Lhe centre of the 
Scandinavian Peninsula, coincides with Copenhagen, passes 
close lo Leipzig, and between Berlin and Munich, while it cuts 
Italy from norih to south The western boundary of this zone, 
which i*i exactly on the fifth meridian west of Greenwich, pi^es 
between Italy and Npain, outside the western frontier of 
Germany, and skirls the west coast of Norway, while the 
eastern boundary also tiaverses convenient points Tor such a 
division of lime In considering the scheme as a whole, theTe 
is much to be «aid in its favour , but as such a question as this 
deals with so many nations, its development and final adoption 
cannot Lake place in a trice, but can onl) be brought to a head 
after many yeard deliberation and debate 

Come 1 Swift (March 6, 1892)—The ephemera of Comet 
Swift is given in Edinburgh Circutm , No 29, and has been 
computed from elliptic elements supplied by Herr Berbench 
This comet in large telescopes is quite a conspicuous object, 
while in smaller ones it is still visible The following ephemera 
we take from the above mentioned source - 

Ephcmcns foi Bo hn Midnight 

iBya R A Dec! Log a big r Bi¬ 
ll m k a , 

Aug 31 04235 +52426 

Sept I 41 24 38 3 

,, 2 40 10 31 6 u 2693 o 3922 o 0S1 

3 38 55 28 5 

.. 4 37 39 229 

.p 5 3622 169 

,, 6 35 4 10 5 o 2720 o 4004 o 077 

..7 o 33 46 52 3 7 

Taking the comet’s position for September 2, we find that it 
will lie very nearly 3^ south of a Cassiopeue, being in the pro¬ 
longation of a line joining the stars A and i of the same con¬ 
stellation 
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GEQGRAPH1C4L NOTES , 

The Berlin Geographical Sotaety are preparing for publica¬ 
tion one of the most valuable mementoes of the Columbus 
celebration, in lb$ form of a magoifirtnt alias, cout sitting 
amongst other early mapt a aeries of hitherto unpublished 
delineations of the Atlantic very early Ate These maps 
have been discovered ifr manuscript lo Italian libraries, where 
they ifrerq copied by a youlig German geographer of great 
artistic poorer. They Mil be published with all the brilliant 
colouring of the original illuminated MSS 

In the rqccirt Tisl0£J of the Arabs against European traders 
and officials on the Loiniml In the Congo Free State, there is 
too much reaaon to fear that the veteran M Hod is ter, Director 
of the Katanga Company in Africa, has lost his life. Ihn Is a 
'disaster of a much more serious kind than the mere collapse of 
a trading company, for M Hoduter in the conne of hti long 
service m Centra] Africa had acquired a remarkable knowledge 
of the Arabs, and great tact ana^uccpss in dealing with them 
In his personal character he commanded the respect of all with 
whom he came iQ contact, pour age he shared with many fellow- 
explorers, but bn calmness In danger a neb serious earnestness in 
work are not too common amongst the Congo State officials or 
the leaders of caravans through the territory. M‘ Hodister was 
one of the first Belgian officers appointed on the establishment 
of the Congo Free Slate, and «b an official, and later as the 
head of the Katanga syndicate in Africa, he has spent Lhe best 
years of hu fife in opening up the Congo Basin 

The Sixth International Geographical Congress having been 
fixed to meet at London in June, 1^95, an organizing committee, 
of which Major Leonard Darwin is President, and Mr J, Scott 
Kellie Secretary, has been appointed by the Council of the Royal 
Geographical Society Circulars have been sent out calling 
attention to the fact that the meeting is to take place, and in 
vitmg suggestions A provisional programme of the proceedings 
will be drawn up in the course of next year 

An exhaustive bibliography of Socortu. has just been pub 
lished as a pamphlet of forty pages by M James Jackson, the 
librarian of the Paris Geographical Society Including refer 
ences lo maps, there are 176 entries relating to Lhis island , 
many of these papers had almost passed into oblivion, and their 
recovery and systematic presentation is of much value 


SOME PROBLEMS IN THE OLD 
ASTRONOMY > 

F a comparison were instituted between the position of the 
modern astronomer and that of his prolulype on the plains 
of Chaldea, it would not be altogether to the disadvantage of 
the ancient student of the heavens He stood at the gateway 
of the unexplored Uranian mysteries, unfettered by the dog 
malic theories of a line of predecessors From his own imagina 
'tion he constructed hypotheses and theories, with no feeling of 
uncertainty about the priority of invention, and with little 
anxiety concerning the agreement of theory and observation 
The modern questions that distract the astronomical world had 
no place among the thoughts that disturbed the tranquillity of 
'his soul He had not reached that critical epoch when he must 
choose between the *' old " and the “ new Jl astronomy , and he 
was free from Lhe harassing perplexity that besets the luckless 
astronomer of this age who seeks lo learn the mysteries of the 
moon's motion, or strives to formulate the cause and the law of 
the variation in the terrestrial latitude The iniquitous be 
’haviour of the astronomical clock and level, combined with the 
(possible, but unknown, Influences of temperature, were not then 
in league lo vex his waking hours and fill his dreams with illusory 
solutions that ever floated just beyond his grasp He was not 
obliged to search the ancient records In musty volumes and strain 
the limilB of conjecture in the interpretation of careless observa¬ 
tions and imperfect memoranda , in short, he was a happy man, 
free to work in any direction, and not liable to be called upon 
from time to time Lo amuse or to instruct his fellows, or even to 
weary them, with prosy discourse on his own work or a stele 
rdsumi of astronomical progress 

Unfortunately for us, we live in an age when astronomy u 
no longer a simple subject, stimulating the imagination by the 

1 Address delivered Wore Section A of the American AiuAtJoD for ibs 
Advaneomant of Scisncs by Vice President J R Esiimin ^ 
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nightly display of stellar and planetary glories, "“and involving in 
Us study only thoMettienlfl Qt eeoraelrlcof analysis Within the 
loci fifty years the icicnOa has been Separated Into many 
djvuupu , and within a few years several of these branches h*vp 
assumed new phases Al a result of 4 this continued division, 
the rsoge af A stddj^sod investigation has spread beyond the 
efficient grasp of any individual, -and specialists art rising up A 
oil directions 

It has been tht custom for the presiding officer of this section 
to present, on the first day of the annual session, an address # 
setting forth either the progress In general astronomy or ui some 
branch of the science/ or the history or development 41 some 
department of mathematics, each confining himself to his own 
special branch of scientific work ^ 

It has seemed to me that a formal statement, to this section, 
of the general progress of astronomy within the last year or the 
la*t decade, would be to lay before you a mass of data^wlth 
which you are already familiar Thia view M thf case has led 
me lo attempt the presentation of the importance of one branch 
of astronomical work in which fpr several yean I have taken a 
deep personal interest, and which, owing ttf the present 
tendency towards specialization, Is hkefy to suffer from serious 
neglect * 

It is not many yean lines we first heard of the distinction 
bttween Lhe "old" and the “new" Mtronomy, but in the 
comparatively short interval since those terms were first used 
the scope of physics has so expanded in all directions and so 
adapted itself to its new surroundings that we Find It in one 
department at least, costing aside its former tkl|jand masquerad¬ 
ing under the name of aslronbmy That this departure has 
quickened the zeal of many students, stimulated the development of 
numerous and valuable modes of research, and resulted in grand 
aDd important discoveries, is one of the most gratifying scientific 
facts of this epoch The direction of ihia new movement has 
followed rigorously the line of least resistance Except in rare 
instances, that line of work which promises the quickest returns 
in the proper form for publication is nio^t attractive to the young 
student of physics and astronomy, and ihc comparatively mex 
pensive apparatus required for the simpler astro physical work 
is apt to lead him in that direUion The new and important 
changes Lhat have been wrought within a few years in lhe 
methods of teaching and in the laboratory work in physics, to 
gether with the apparent ease wiLh which an account of a few 
hours' labour with the spectroscope or camera mny be spread 
attractively over several printed pages, have doubtless had their 
influence in leading the candidates for honours into the new 
fields of aslro-physical research 

The advance in the development of methods of research and 
the improvements in apparatus are so rapid, and the field is so 
broad and increasing, that constant vigilance is necessary to keep 
even in touch with the progress of the "new" astronomy 
One of the most striking examples of the achievements in this 
new line of work has resulted from a skilful combination of the 
spectroscope and the camera in the determination of stellar 
motion in lhe line of sight with a remarkable linear exactness 

The hmus of thin address would scarcely suffice to simply 
name the problems now under discussion by the more modem 
methods, without essaying even a cursory review of their import¬ 
ance or their bearing on current scientific investigation , and 
yet, from the true astronomical poim of view, all of these ques¬ 
tions are at least secondary to the fundamental problems of 
finding the true position of the solar system in the stellar uni¬ 
verse and determining the relative positions and motions of 
those stars that, within the range of telescopic vision, compose 
that universe 

To this latter Dhase of our science I oak your attention for a 
few minutes These problems still lie at the foundation of the 
“old" astronomy and cannot be relegated to the Umbo of use 
leas rubbish or to the museum of curious relics, not evAn lo make 
room for the new-born asLro-phy&ics On this foundation must 
rest every astronomical superstructure Lhat hopes to stand the 
tests of time and of observation, and the precision of the future 
science depends rigorously upon the accuracy wiLh which this 
groundwork iijaid. 

Thu work waj begun in the sixteenth century, but, id spite of 
all Lbc improvements in apparatus and in method! of analysis 
and research, a really satisfactory result hu not yet been 
reached There is no more fascinating phase of the evolution of 
human ihought snd skill in the adaptation of means to ends than 
is found in the development of the mathematical and initnp 
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mental means for determination of the positions and motions 
of the bodies Included 14 the solar system A^curabj in astro¬ 
nomical methods and results did not faist, even approximately, 
until after-the revival of practical astronomy In Europe about 
the beginning of the sixteenth pentury , and, before thq end of 
that period, the crude instruments of the early astronomer^ 
retched their htghett perfection in the hands ol the skilful genius 
of Uraniboqj 

The invention^ the telescope, the application of Lhe pen¬ 
dulum to docks, the invention of Lhe micrometer, the combina¬ 
tion of the telescope with Lhe divided arc of i circle, the 
invenlidtfof the transit ditle by Roemer, with many improve¬ 
ments in minor apparatus, distinctly stamp thq seventeenth 
Century as 4 j^markabie period of preparation for the 
achievements of the next century 

From the standpoint of the modern mechanician the instru 
ments at the GreenwMi ObserfraLory in Bradley's time were 
very Imperfect in* design, and construction, amt yet on the 
observations obtained by his skill and perseverance depends the 
whole structure of modern fundamental astronomy The use uf 
the quadrant reached Its highest excellence uqder Bradley’s 
management 

The next advance, the real ityork with divided circles, began 
at Greenwich in 18li, under the direction of Pond Since that 
epoch, theory and observation have held a nearly even course in 
the friendly race toward that elusive goal perfection , and the 
end 19 not jet A careful, but independent, determinauon of 
the relative right ascensions of the principal stars, supplemented 
by a rigorous adjustment of such positions with regard 10 lhe 
equinoctial points, and a simitar determination of the relative 
zenith or polar distance of the same bodies, finally referred and 
adjusted to the equator or the pole, seem in Lhis brief statement 
to be, at least, simple problems If, however, we examine the 
condition* in detail the simplicity may not appear so evident , 
and this characteristic may prove to be one reason why this 
important branch of astronomical research is now so generally 
neglected 

In lhe find place, it must be understood that such an investi¬ 
gation cannot be completed in a few months \t least two and 
preferably three years’ w ork in observing are necessary to secure 
good results Skilled observers, and not more than two wdh 
the same instrument, are absolutely necessary Such work can¬ 
not be confided to students or beginners in the art of observing, 
or to observers who have acquired the habit of anticipating the 
transit of a star 1 'he telescope and the cifdes, the objective 
and the micrometer, the clock and the level must be of the best 
quality, for imperfections in any of these essentials render the 
best results impassible A thoroughly good astronomical clock 
is the rarest instrument in the astronomer’s collection It is noL 
sufficient that a clock should have a uniform daily rate, the rate 
should be uniform for any number of minor periods during the 
twenty-four hours The absolute personal error in observing 
transits should be determined at least twice a week, nnd when 
it is not well established it should be found every day The 
level error should be found every two hours, and the greatest 
cure should be exercised in handling this important inslrument 
The division marks should not be etched on lhe level tube 
unless the values of the divisions are frequently examined, for, 
sooner or later, such tub 6 s become deformed on account of the 
broken surface, and are then worthless 

In the determination of zenith distances the effect of refraction 
plsys such an important pan ihat no work can rightly claim to 
be fundamental until the local refraction has been carefully in¬ 
vestigated, and special corrections to the standard tables, if 
necessary, have been deduced for each observing station The 
ordinary mode of observing temperature is quite inadequate to 
the importance of the phenomena These observations should 
be made as near as possible in the mass of air through which the 
objective of the telescope li moved, and alao in the opening in 
lhe roof and the aides of the observing room where the ouLside 
air cornea in contact with that in the building The thermometers 
should all be mounted, so that they may be whirled In that 
portion of Lhe air where the temperature is desired, and they 
should be tested at least once a year to determine the change in 
the poaition of the sero of Lhe scale But a complete list of the 
things to be done, and of the errors to be avoided, are too volu¬ 
minous for this occasion, and are not necessary to show the 
complex character of the problem , the suggestions already made 
most suffice 

For many years an Immense number of observations of the 
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larger or the so-called standard Mars have been made at the 
principal observatories, for different purposes and wiih varying 
degrees of accuracy, but 11 is not certain that the work of the last 
thirty years, with all lhe advantages of improved apparatus, has 
resulted in more exact determinations of even the relative right 
ascension of sucji stars There can be no doubt that the chrono- 
graphic registration"of star transits has givan more accurate 
results for the smaller stars, but I think it is equally tru«; that, 
in Lhe cans* of first and second magnitude stars at leart, no 
Improvement Jias £eeu made in accuracy 

With double threads it 19 posmblp to observe the zenith dis¬ 
tances of suctf stars lyith a fair degree of precuion, because the 
operatiop ib one of comparative deliberation, and thtf centre of 
the mass of light can be placed midway between the threads 
with little difficulty But the attempt to note, with a chrono¬ 
graph key, the'instant when a swiftly moving and Irregular mass 
of light, like a Cams Majoria or a Lyr*, is bisected by a transit- 
thread, is an operation that rise* but liHle above the level of 
ordinary guesswork. Transits of first and second magnitude 
stars cannot be observed with an objective of more than four 
inches aperture with the desired accuracy, unless lhe apparent 
magnitude 19 reduced, by meann of screens, Lo that of a fourth or 
hfth magnitude btar It is Accessary 111 this connection 10 avoid 
confounding the methods employed in Lhe observations of the 
bodies of the solar system with those for obtaining fundamental 
places of the Mars TJic observations of the Sun, Moon, Mercury, 
and Venus wuh a transit circle arc, from lhe unavoidable con¬ 
ditions, necessarily uncertain to a degree evenibryond the 
probable error involved in the observations of the large liars In 
spite of these unfavourable conditions, however, the continued 
observations of these bodies at the principal observatories for 
many years have produced lhe most valuable results, even when 
the work on the standard stars, on which their results depend, 
has no claim whatever to a fundau enlal character 

In geographic exploration the first endeavour is to secure ap¬ 
proximate positions of salient points from a rapid reconnois- 
sance 1 his h followed by more careful work, fixing the 
observing stations with that degree of precision which ensures 
good resulis Finally, the highest qualities of skill and science 
are combined to exhaust all available means to reach Lhe greatest 
attainable accuracy Id Lhe exploration of the heavens, the 
first two of these steps have already been taken, and most of the 
stars of the large^ magnitudes have been so well observed, that 
the accuracy of their positions is not cnly fa*- higher than is 
required by the greater skill of the navigator, but it it equal to 
all the demand 1 of ordinary practical work It is the next step 
which challenges the skill of ihc mechanician, the obswver, and 
the compulor , and astronomers cannot rest 14 ease until all 
known resources have been exhausted in the attempt to reach 
the best results It 1a not a very difficult matter to fix the posi 
tion of stars within a range, in the individual observation^ of 
three or four seconds of arc , but that degree of accuracy is not 
sufficient for lhe more exact problem! of astronomy, and it falls 
far short or what is required in the important discussions of solar 
and stellar motions 

Bradley’s observations furnish the daLa for Bessel’s " Funda 
menta Astronomic, "and many astronomers have since attempted 
by reductions to obtain improved positions for Bradley’s stars 
The value of iheae observations in the development of modern 
astronomy can hardly be exaggerated Their importance in the 
denmnation of stellar proper motions increases with the lapse of 
lime, and yet the accuracy of the original observations was far 
inferior to that obtained in ordinary routine work with modern 
methods and improved lmtnimenLs. 

Fundamental catalogues of stars have notably increased since 
the 11 Fundimenta Astronomic,” but the demand has not yet 
been satisfied, The catalogues of declinations or north polar 
distances are more numerous than those of right ascension, 
evidently because, for many reasons, independent decimations 
are more readily determined. 

There is probably no collection of the right ascension of the 
large stars that has attained, or justly deserved, a higher reputa¬ 
tion than the Pulkowa Catalogue, The observations on which 
this catalogue is founded were made by Schweizer, Fuss, Linds 
hagen, and Wagner, at the Pulkowa observatory between 1842 
and 1853 The observations were reduced by the several ob¬ 
servers, thoroughly discussed by Wagner, and published m 1869 
Only one observer was employed at any period As theic result- 
have received high praise for their accuracy, and for their free 
dom fro* Byn^(p»q|g errors W may be of ‘omc interest to consider 
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briefly, and in a general way, the character of the data on 
wbich the results depend 

The objective of the transit instrument with which these ob 
servaiions were made, had a focal length of 8 feet and 6 inches 
and n diameter of 5*85 inches. It was t.o constructed that the 
ocular and the objective could be interchanged It was also re 
versible, and a part of the observations were made with the 
clamp cast and the remainder with Lhe clamp west This con¬ 
struction permitted the observations to be made under four 
different sets of conditions, and for that reason the observed right 
ascensions of each star were arranged, for facility of discussion, 
vn four separate groups 

An examination of the results in each group discloses some 
interesting facts that are worth considering somewhat in detail 
The whole number of stars in the catalogue that are reckoned 
as standard stars, and are south of 70" north declination, is 365 
Of this numher 70 per cent have a range, in the individual 
resultj, in at least one of Lhe four groups, of two-tenths, or more, 
of a second of time This range is between o 20 aod o 29 for 
142 stars , between o 30 and o 39 for 92 stars , between o 40 and 
o 49 for 15 stars ; and o 50 or more for six stars lhe mean 
range for the 255 slarb is o 297 In general, the accordance be¬ 
tween the individual results quite good, but the discordance 
just mentioned sometimes occurs moie than onceGn the collected 
observations of the same star, and these doubtful data have been 
used in deducing the standard places given in the catalogue It 
is not necessary to look for minor discrepancies, for enough of 
appreciable magnitude have been cited already to warrant the 
conclusion that better observing can and ought to be done with 
modern instruments, and that the needs of astronomical science 
to day demand a more comprehensive, and a more accurate, 
standard catalogue of right ascensions 

These remarks must not he interpreted as unfavourable criti 
asm of the Pulkowa L atalogue, by far the best work of its period, 
but they are made simply to call attention lo the fact that lhe 
present state of slellar astronomy and the direction w hich the 
investigations of the immediate future are likely to take, plainly 
require the most acruralc fundamental catalogue of the standard 
stars that modern instruments and appliances, modern methods 
and the most skilful observers can produce All of Lheae con¬ 
ditions are essential, and they must be carefully co ordinaLed 
to obtain the desired results 

It must be plain to every astronomer that tfie needed funda¬ 
mental catalogue must be deduced from new observations The 
reduction and the discussionuf old observations ofdoubtful quality 
is a waste of time and cnerg) Under existing circumstances 
lhe greatest weight must be given to the observations Neither 
amount of labour nor skill in computation can derive results of 
’he desired accuracy fioni careless, incomplete, or incorrect ob 
servations An attempt on the part of the computer lo apply 
any system of theoretical weights, either simple or complex, to 
such observations is almost certain to lead, at least, to self-de 
ception , and the safe as well as reasonable rule in such case 
would be 10 use the weight zero 

One example may serve lo illustrate ihc effect of dealing con¬ 
tinuously with old observations In standard star positions the 
four principal national ephemendes are not only not in accord 
with each other, but they generally do not exhibit results even 
from the few best modem observations 1 he many discrepancies 
of varying magnitude in these volumes present with marked 
emphasis the undesirable results arising from the custom of 
11 threshing old xlraw ” 

The data on which these several ephemerides are founded are 
the common property of all astronomers, and no one can claim 
the exclusive use of any published observations , and yet national 
pride or national obstinacy, which is sometimes mistaken for 
the nobler sentiment, or some computer's pet scheme or system 
of combination, has led to the adoption of a variety of assump¬ 
tions in the interpretation and treatment of the original data 
until our standard ephemendes are so complex in their structure 
that the exact details of their preparation are practically unknown 
outside their respective computing offices The accuracy of the 
star positions Is unchecked by any recem fundamental observa¬ 
tions, and they lack that trustworthy character that should inhere 
in a system intended Lo serve as a basis for even good differential 
work. 

If this character were wholly satisfactory, we should soon see 
the representatives of astronomy, geodesy, and geology gather¬ 
ing about the eeniLh telescope, confident of reaching some definite 
conclusion in regard to the variation of terrestrial latitudes by 
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the systematic lue of this simple Instrument But the accurate 
star positions do not exist, and under the present conditions the 
moat feasible plan for utiliung this instrument is to so arrange 
the observing stations as to eliminate the effect of errors in the 
star places 

If it be admitted that sidereal astronomy is worthy of further 
and more accurate study, that the needs df astronomical research 
at the present lime and in the immediate future demand more 
exact positions of the standard stars, it may be desirable to con¬ 
sider briefly the status of those agencies to which we must look for 
the successful prosecution oT such an investigation 

It is not an easy task to determine the exact number of active 
observatories in the world Some published lists contain the 
names of all observatories, from the most expensive and fully 
equipped Government establishments to the temporary shelter 
that protects a small equatorial telescope, and perhaps a chrono 
meter, which is kept by the owner for the amusement and pos- 
s 1 lily for the instruction of himself and hu friends A fair 
enumeration, however, would probably give a list of about 
250 observatories sufficiently equipped to do some kinds of astro¬ 
nomical work Of this number more than 20 per cent are found 
in North America In the equipment of these 250 observatories 
are to be found about sixty transit circles with objectives 
ranging from nine Lo about three inches The quality 
of about one fourth of theae instruments is such that 
good results may be expected from their proper employ 
ment lo the latter class of instruments we are limited 
when wl seek for the highest class of work now under con¬ 
sideration If we take account of the modern subsidiary 
apparatus, and of the electric methods of recording transit 
observations and illuminating the different parts of the instru¬ 
ment, it docs not seem extravagant to conclude that, if one third 
of the beat transit circle* were devoted for the next four years 
to observations for the formation of a fundamental star catalogue 
of right asLensions and north-polar distances, (he aggregate 
resuli would be not only the besi positions ever published, but 
it would be of the greatest value in Lhe discussion of currenl, 
as well as future, astronomical problems Unfortunately, how 
ever, we do not find any such number of instruments employed 
in fundamental work At the present time there ig no general 
fundamental work in progress in any portion of the world, and 
within the last thirty years there have been no results of that 
character to take the place of the Pulkowa determinations 
T his statement does not refer to observations of one ordinate 
only, or to those gases where several observers, both trained 
and untrained, are accustomed Lo observe in turn with Lhe same 
instrument and iheir several results are indiscriminately mingled 
in such a way that critical discussion is out of the question 
Several observers may work together in the determination of 
declinations with a fair degree of success, because, lo a large 
extent, each observer's work in a period of twelve or twenty 
four hours is independent of that of bis fellow’s , but even this 
work is belter when done by one skilled observer alone 
Fundamental right ascensions, however, cannot be determined 
with the requisite accuracy, ana the necessary freedom from 
systematic errors, if more than one or, at most, two observers 
work with the same instrument If only accidental errors of 
observation, or such as are due to atmospheric disturbances, 
uncomfortable positions, or the unsteady nerves of the observer, 
were introduced by increasing the number of observers, then 
increasing the number of observations would tend lo diminish 
the error of the result But the personal errors of observers, 
and their various habits ol manipulation, are of the same nature 
as systematic errors, and cannot be eliminated by increasing the 
list of observers or lhe number of observations 

Of the many valuable star catalogues in existence, 1 know of 
none in which the right ascensions depend upon Lhe observations 
of more than one astronomer, where it 11 possible to know, or 
to eliminate, either the constant or the variable errors due to the 
personal equation of the observers 

In the current astronomical work of this country in which we, 
os members of thii section, are especially interested, observations 
and discussions, planned solely, and properly carried out, Cur the 
determination of absolute star places, are quite unknown The 
necessary instrumental outfit, with the exception in some cases 
of a clock of the requisite quality, exists in several observatories, 
and 1 have no doubt that trained observers of the highest 
character can be found to meet all demands 

With the exception of a few Government establishments, and 
of those built to promote a higher grade of instruction, the ob- 
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servatones throughout the world have been founded generally 
for some special purpose Their existence depended upon smne 
endowment or bequest originating in the real or fancied interest 
which the wealthy henefactor took in some popular branch of 
the science, and this founder, with a real enthusiasm for I he 
stimulation of research, and a noble generosity that deserved 
recognition in a broader field, oftenunwiLLingly limited the scope 
of his foundation and restrained the usefulness of his gift 
Utility or novelty, separately or in combination, were frequently 
the groundwork on which were based the successful claims for 
pecuniary assistance in founding and maintaining astronomical 
observatories The working observatories founded fifty years 
or more ago, with scarcely an exception, were supported entirely 
in the belief that the results of the observations would he, 
directly or indirectly, beneficial to navigation and to commerce 
At that time this belief rested upon a reasonable basis I his 
plea for the construction and support of observatories is soinc- 
lum 9 heard even at this period in the evolution of science, in 
spite of the fact that, if every fined observatory in the wuild 
were destroyed to-day, no interest of navigation or commerce 
would suffer for the next fifty years The function of astronomy 
in promoting the development of navigation and in fostering the 
extension of commerce has been completed 

In the penodicnl struggle wiLh wealthy patrons to secure the 
yearly stipend, and with corporations and legislative bodies to 
obtain the annual appropriations for the support of observatories, 
may be found perhaps an apparent, if not a sufficient, motive 
for selecting the class of work that is pursued in most of the 
American observatories at this time The apparent conclusion 
of those who have sought financial support for astronomical 
observatories seems to have been that such aid could not be 
secured except for some special work or iesearch p and that the 
particular branch nf investigation selected must be one that 
promised either immediate and novel results, or^uch as wmild 
enable capital to win, either in material benefits or in popular 
reputation, some returns for the risks incurred in speculative 
advances Persistence in these theories and in the consequent 
lines of action, has doubtless resulted in the evolution of a 
certain type of asirtnomcr, and ftUo of a corresponding type of 
astronomical patron, whether the laiter he an individual, a cor¬ 
poration, or the legislative agents of millions of intelligent 
people Such a result would be the obvious outcome of the 
forces in action 

The motives that actuate the early settlers in new countries, 
that guide them in the struggle with the untamed forces of 
nature, arise mainly from the material interests of the pioneer 
As the subjugation of the land progresses and the comforts and 
luxuries of life are substituted for the bare necessities of exist 
cnce, the higher, intellectual side uf humanity asserts itself and 
demands, not only a hearing in the councils, but also its share 
in the advantages won in the campaign for material prosperity 

The progress in the development of the various stages of 
civilization has its parallel in the evolution of the science of 
modern astronomy For many centuries the timid navigator 
skirted the familiar shores of his native land, or, occisiona'ly 
lured hy the hope of unusual gains, he rashly tempted fate by 
adventurous cruises along distant shores that bore no name in 
the traditions of hn forefathers But, however lofty his ambi¬ 
tion, he never allowed the known or unknown peaks and head¬ 
lands to sink below his horizon lo him the open ucean was 
a •'ymbol of infinite apace that he dared not explore until 
astronomy furnished the key lo its uttermost recesses, and the 
art of navigation rose to the dignity of a science 
Greenwich Observatory was founded in 1675 to promote the 
interests of navigation The royal warrant appointing the first 
astronomer royal also declares that his duty is 1 forthwith to 
apply himself with the moat exact care and diligence lo the rcc 
tiTying the tables of the motions of the heavens and the places 
of the fixed stars, sooa to find out the so much desired longitude 
of places for the perfecting the art of navigation, ,J Right faith¬ 
fully have the successive astronomers royal carried out ihe spirit 
of the royal mandate For many years the success was far fiom 
uniform, nor was the progreis always satisfactory, but, Lhrough 
adversity as well as prosperity, the original design of tho founds 
tion was always kept in view, and the result! have been com 
raensurate with the effort If the work of all the other 
observatories of the world were neglected or de-troyed, 
the data in the annual volamei of the Greenwich Observatory 
would be sufficient, not only to build anew the science of 
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navigation, but lo reconstruct the entire planetary and lunar 
theories Surely there can be no more flattering commentary 
on the value of a well-planned system of observatory work 
closely followed, through two centuries, with true Anglo-Saxon 
pertinacity 

The history of Greenwich Observatory 13 in many respects 
that of nearly all the observatories, of ihat early epoch, ihat 
have survived to the present time, but most of the urgent needs 
that led to their foundation have erased to exist, and new pro¬ 
blems have arisen to take their place The immediate material 
and commercial advantages, sought for in obedience to the de¬ 
mands of the original foundations, have been fully gained, and 
the scientific results obtained from the same researches remain a 
permanent benefaction to the whole world 

To this exlenl the science of astronomy is deprived of som^, 
perh ips the most efficient, of the influences ihat commended it 
to public approval and support during the last two centuries , 
and the science has now reached a period in its development 
where we may wiLh propriety consider two pertinent questions 
First, what has astronomy gained for itself in the effort to 
present, in its results, commercial advantages or popular 
reputation to its patrons, in return for financial support ? 

Secnntf, what shall be its future attitude when seeking aid in 
the foundation and endowment of new observatories or in the 
muntcnance of those already in existence? 

It may be assumed without fear of contradiction that after 
the revival of astronomical studies in Europe the rapid develop 
ment of practical and applied astionomy and the consequent 
establishment of a large number of observatories was due to 
the stimulus derived from newly awakened interests of naviga¬ 
tion and commerce Around these centres of scientific activily 
the astronomers of the world gathered to discuss not only the 
prohlems of practical astronomy, but the more abstruse, iheo 
retical questions which lay at the foundation of the higher 
branches of the science I he work of each observatory not only 
furnished the means for determining the accuracy of the numerous 
theories then exUnt, but it produced original data on which 
new theories were constructed, to be in their turn subjected to 
the rigid test uf observation In the extreme interest evolved 
in such discussions by those who eagerly nought the key to 
Nature’s methods in the simple form of general laws, the minor 
problems of practical astronomy were soon solved or passed ov,-r 
to clear the way /or the more profound questions that involved 
the motions in the solar system and the structure of the stellar 
universe So, indirectly at first, with a zeal superior Lo all ob¬ 
stacles, and an ambition that looked beyond the simple and 
ractical idea underlying the original foundation, astronomers 
ave steadily but persistently sought for Nature's general laws 
in the labyrinth of complex phenomena, have devuied years of 
intense labour Lo Lhe most refined tests of methods and theories, 
and finally, have won for their exacting but fascinating study 
the foremost place among the sciences Success in all these 
labours has jus’ified the wisdom of those royal and wealthy 
patrons who generously gave their support when a favourable 
issue was by no means certain 

In its practical results asliunomy has returned to mankind a 
thousand-fold Lhe cost of founding and maintaining in ohser 
vatories, and at the same time it has developed a science whose 
field of action includes not only the figure, motions, and posi 
lions of our own insignificant planet, but it reaches the utter¬ 
most limits of Lhe universe 

If the second question be regarded as involving only a simple 
problem in ethics it could be readily answered by following the 
homely, but sometimes pertinent, injunction to M speak the 
truth " But in view of the complexity of interest* now existing 
this question has a wider signification and deserves some con 
sideralion As already stated, utility or commercial advantage 
can no longer be given as a reason for carrying on astronomical 
investigations Novelty, combined with a desire for archi¬ 
tectural display and an absurd ambition to secure Ihe largest 
telescope and the greatest variety of astronomical instruments, 
has, even at Lhe present time, a place, and sometimes a prominent 
one, among the reasons u&igned for establishing new 
observatories In view of these facts, it 11 surely the duty of 
astronomers to see to it that, for their own reputation and for 
the present and Lhe ultimate welfare of their science, the true 
purpose of astronomical study and research, and the grounds for 
the existence and Lhe support of observatories should be frankly 
given and courageously maintained It 11 possible that pecuniary 
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profit may sometimes indirectly arise from some branches of 
astronomical work or investigation , but the only sound and 
honest reason that can be given for such work is, that it 
stimulates the highest form of intellectual activity, widens the 
already broad field of investigation, and increases the sum of 
human knowledge Whoever pleads the cause of astronomy on a 
lower plane discounts the intelligence of himself or of his audience 
Why should the astronomer stoop to select a less noble theme, 
or consider it from a lower, point of view? He who lends 
an intelligent and thoughtful life must feel himself in daily 
touch with those phenomena that are involved in the most im¬ 
portant astronomical problems of the presenL and the immediate 
future The figure and motions of the earth which he treads p 
the constitution and translation of the sun that invigorates his 
life and lights bis days , the movements and structure of the 
moon and planets that beautify his nights , the proper motions 
and distances of the countless stars that nightly set before his 
eyes the highest types of rigorous Jaw and of boundless space 
that the mind can grasp , all of these, and more, tend to convince 
him that the constantly growing demand for broader and more 
exact knowledge is ample warrant for the time and expense in¬ 
volved in the most profound nstronomical investigation In this 
direction lie* the justification of astronomical research, on this 
basis the astronomer is sure of the stimulating support of every 
cultivated mind as long as the questions " why ' and i% how 11 are 
constantly reiterated and hLill are unanswered On Lhis ground, 
and on this alone, rest the valid reason* for the expenditure of 
corporate, municipal, or national funds for the establishment of 
expensive observatories and the prosecution of astronomical in¬ 
vestigations , and in Lhc closing year* of this century the cun- 
BCieDtious astronomer Lan in no way more thoroughly vindicate 
ihe highest claimi of his science than by holding the standard of 
work well above Lhe popular fancies of the hour, and by devot¬ 
ing his time and energy to that class of fundamental work that 
■hall not only satisfy Lhe rigorous demands of the present time, 
but shall make the last decade of the nineteenth century an 
important epoch in the real progress of astronomy 


GEOLOGY AT THE BRITISH ASSOCIATION 

‘M'EARLY fifty papers were contributed to Section C during 
the meeting of the British As-ouation, and although no 
new facts or theories of startling interest were brought forward, 
the record of the year's geological work was decidedly above the 
average Owing to Professor Lapworth'a regrettable illness his 
address could not be delivered until Monday, and the chair at 
Lhe meetings had usually to be taken by one of the vice- 
presidents 

Glacial and local papers occupied the fir^t two days, the most 
remarkable being the pair by Messrs Peach and Horne on the 
Radiolanan Chert of Arenig age, once probably a deep sea ooze, 
which covers 3000 square miles in the southern uplands, and 
pastes like the Moffat shales into sediment when traced towards 
the north When the chert is traced to within half a mile of the 
Loch Doon granite the quartz has become quite gnnulitic, Lhe 
radlolana being still recognizable in the matrix although there 
is a faint development of mica , close to the granite the rock is 
completely recrystalhzed, and consist* entirely of large quartz 
panicles full of liquid cavities and rounded inclusions of biotite 
Dr llicka claimed as pre Cambrian some tender gneisses, schists, 
quartzites, and limestones, of the central Highlands, of which he 

S ave microscopic descriptions, and Prof Blake argued that the 
1*covery of Oltnellus of the type of O Thompson, in beds 
above the Tomdon sandstone, dfa not necessarily parallel theie 
beds with those containing Olencllus beneath the Paradomdes 
zone of America. Amongit the other papers dealing with 
Paleozoic rocks may be noted Prof Blake's discovery of a 
felaite like lhat of Llyn Padorn, apparently intrusive into the 
LI an be ru slates, seen in a new lection in the Penrhyn quarries , 
Prof Solin'* discovery of bodies like radiolan* In the slates of 
Howth, and the limestone of Culdiff, and Prof Bonney's 
comparison of the pebbles of the English Burner with those in 
lhe old red conglomerates in Scotland 
Several important glacial papers were read. Dr Crosskey 
reported on the recording of new erratics chiefly in the north of 
England. Mr, Lomu traced Bo olden of the Ailia Craig, 
Jllebeckite Rock, on Moel Tryfaen, in Anglesey and the Vale 
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of Clwyd, at Liverpool and Bukenhead Mr Bell considered 
that the evidence from the shell-beds of Clava and Chapelhall 
was less consistent with the theory of submergence than with 
that of transportation by land ice Messrs Peach and Horne 
adduced evidence to show that in Sutherland and Roas shire, 
at the time of greatest glaciation, the ice shed was to the east of 
the present watershed, and the lofty mountains of Assynt and 
Loch Marce were glaciated by ice travelling westward Mr 
Clement Reid gave a list of twenty-eight species of Arctic plants 
from a senes ofsilled-up tarns at Corstorphine and Hailes, neai 
Edinburgh Prof Axel Blyth exhibited and described a 
beautiful set of plant remains preserved in calcareous tufas from 
Gudbrandsdal, in central Norway The investigation of the 
Elbolton cave will probably be completed this year, and it nas 
so far failed to reveal any trace of occupation by Palmoluhic 
man Messrs Peach and Horne have studied one out of a group 
of caves in the Assynt limestone of Sutherlandshire, and found 
chai coal with split and calcined bones of reindeer, fox, and 
grouse in the upper layers, and a finely preserved canine tooth 
of brown l>ear at a depth of about five feel from the surface Mr 
Coates gave a description of the cuttings, chiefly in boulder-clay,, 
in the Crieff and Comrie railway And Mr Kendall attributed 
the glacical period to variability in the heat of the sun 

b oremost amongst the palaeontological papers stands that of 
Mr E T NewLon, in which was given an account of several 
remarkable skulls obtained from the b Igm sandstone and pro 
bably belonging to two or three species related to the ATncan 
dicynodonts , together with these occurred Lhe skull of a reptile 
allied to Fareiasaurus of the Karoo beds, but with no less than 
thirty horns varying from a quarLcr of an inch to three inches in 
length Mr M Laune described two new species of Ttt/yp 
ttruv, t» o of Stylonut us, and one of a new genus, Drcpanopit rus y 
of Euryptends irom the bilurian rocks of the PenUaod Hills The 
work of Lhe type committee still continues, and Hats have been 
received froin^everal museums and private collectors Reports 
were also presented on Cretaceous Polyzoa and Paleozoic 
Phyllopoda, and a paper by Mr Pullen Newton recorded the 
discovery of ChoncUs TtatU in the carboniferous rocks of 
Western Australia 

1 he petrological papers included a noLe on Lhe Malvern crys¬ 
talline rocks, by Mr Irving , one on the felsites, andesites, a id 
diabases of Buillh, by Mr Woods „ and a short note on the 
Limerick I raps, by Mr Watts Mr Ussher endeavoured to 
prove that there must have been a rigid mass occupying the 
position of the Devon and Cornwall granites at the time when 
the stratified rocks were folded, in order to account for the 
deviations in their strike Mr Goodchild argued that the 
junction of the granite of the Ross of Mull was best explained 
by Lhe absorption of sedimentary rocks in the granite Mr. 
Harker explained the presence of porphyntic quartz in basic 
igneous rocks by supposing that it had formed in the upper 
layerB of a magma basin, and sunk to its present position by 
gravity Mr Teall gave a sketch of the luccession of rocks in 
an area of gneisses, wbich accorded with the succession from basic 
to acid types in plutonc masses, and Mr Somervad en¬ 
deavoured to explain the chief rock* in the Lizard area by 
segregation from a single magma 

Finally must be mentioned Professor Hull's paper on the 
Physical Geology of Arabia Petrcri, a very interesting 
paper by Miss Ogilvie, on the landslips In the SouLh Tyrol, in 
which she showed how much the mapping of that region was 
comphcaled by the constant repetition of portion* of the strata 
by landslip* , a new classification of the New Red Sandstone of 
Northern England, by Mr Goodchild , and papers on the Green 
sand and Fuller'* Earth of Bedfordshire, by Mr Cameron 
Dr Johnstone Lavis'a report on Vesuvius chronicled the 
phases of eruption in the past year, and waj illustrated by a 
Dcauiifu] *enei of photographs, chiefly of fumaiolles and 
spiracle* in the streams of lava. Mr De Ranee’s report on 
underground water wai continued Mr Davison's earthquake 
report dealt chiefly with new forms of seismic apparatus, and the 

f ihotographic committee recorded that the collection of geo 
ogical photographs now numbered 700, amongst which naif 
the English counties and Scotland were, however, poorly repre¬ 
sented An ea .^1 lent exhibition of the photographs vi as held 
in a room provided for the purpose, where also the Geological 
Survey of Scotland showed a fine series of views Illustrating 
tbe pcenery and structures of the ancient gausses and schists of 
tbe Highlands. 
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MECHANICS AT THE BRITISH ASSOCIATION 

SECTION G had a good meeting at Edinburgh this year, 
^ there being a great improvement on last year’s gathering at 
Cardiff On the members assembling on Thursday morning 
the fourth mat in the old University Buildings ihc first business 
was naturally the Presidential address Prof W C Unwin, 
h R S , who this year occupied the chair, is eminently fitted to 
preside over the Mechanical Science Section His knowledge of 
the scientific side of mechanics is well known, and his past 
experience in the region of practical mechanics puls him 
thoroughly in touch with the many engineers who frequent the 
lection His address, which we have already primed, was 
listened to by n large audience, the theatre l>emg quite full 
The vote of thanks to the President for his address wuJj moved 
by Lord Kelvin and seconded by Mr Deacon, of L iverpool 

The first paper on the list was a contribution from Mr James 
Dredge and Mr Robert S McCormick on Lhe American 
Exhibition, which is 10 he held next year in Chicago The 
paper gave a good general description of the coming show from 
the engineer’s point of view , but the subject is one that offers 
belter scope for the members of Section F It is manifestly 
impossible 10 give anything like a good engineering description 
within the limns of a short paper, whilst the advantages and 
disadvantages of exhibiting might well have supplied a theme 
for discussion in the Economic Section In fact, the discussion 
which followed the reading of the paper turned wholly on this 
branch of the subject The next three papers were of a sanitary 
nature Prof George Forl>es anj Mr G Watson, of Leeds, 
both dealt in the disposal of town refuse, the former bringing in 
the electrical lighting of Edinburgh t.'i a part of his scheme 
Mr Forbes points out that in the electric lighting of towns the 
demand for power is but for a few hours daily With no system 
of accumulators, or power storage, this necessitates a large plant 
compared to that which would suffice if the demand could 
be made continuous The author, therefore, proposes to use 
Arthur's Seat as an accumulator, by forming a reservoir on its 
summit, and into this reservoir water would be pumped con 
linuously The head of water thus obtained would be used 
for working turbines, which would be of sufficient power for the 
maximum demand There would thus be a gain through 
keeping the steam engines constantly at work, smaller engines 
could be used, and there would not be the loss incidental to 
raising sLeam or keeping the boiler fires banked Ihc great 
feature of the scheme, however, 13 to use the dust bin refuse of 
the city as fuel for raising steam The author would erect 
destructors, and the waste heat from these would be passed 
through the boiler flues Prof Forbes quoted figures in support 
of his contention that the scheme is practicable, and he instanced 
what hu been done at Southampton, and elsewhere, in the 
matter of using domestic refuse for steam generating purposes 
We are not abfe to criticise the details put forward, hut we may 
venture to say that, if the scheme can be worked out practically, 
engineers will have put before them an example of the use of 
waste material which many have not hitherto considered capable 
of being bo successfully applied The author stated that the 
refuse of a city, if properly burnt, would generally supply suffi 
dent heat to raise the steam necessary for the electric lighting 
required. That is a very satisfactory adjustment of supply and 
demand, and If Prof Forbes ctn show municipal engineers how 
to put It in practice he will have rendered a most important 
service for which every one should be devoutly grateful After 
disposing of the particular scheme for the refuse destruction and 
electric fighting of Edinburgh, the author gave some interesting 
particulars of that which has already been done in this country 
in the maLter of burning town refuse. 

The next paper was contributed by Mr G Watson, of Leeds, 
and was an excellent treatise on the reftue-deitractor question. 
The various types of apparatus which have already been ^put in 
use were Illustrated by wall-diagrams, and the chief points in 
their construction were explained* Mr Watson Is of opinion, 
and he supported his opinion by results of actus! experience, not 
only that dust*bln refuse can be burned in a properly constructed 
destructor without nuisance, but that the waste heit can be used 
for raising steam |or B If required, that dust-bin tyfuse and sewage 
sludge, containing 90 per cent of moisture, may be satisfactorily 
burnt together, the Horsfall destructor being, apparently, 
particular!y suitable for the purpose. The whole subject is one 
of great and growing Importance. It is to be regretted that both 
these papers were not printed and distributed previously, >0 that 
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a thorough criticism of the various points raised might have been 
made during the discussion 

A paper by Mr R F Grantham, on the absortpion and 
Alteration of sewage was next read The author gave accounts 
of many examples Lhat have been carried out in different parts of 
the world, anti of experiments made in this connection Mr 
Grantham is ofopinion that the Maplin and Foulness Sands at 
the mouth of the Thames might be used to advantage for treat¬ 
ment of the sewage of London , 

The next paper was of a different c-haracter It was by Mr 
G F Deacon, and contained a description of the work the author 
had carried out in shield tunneling in loose ground whilst con¬ 
structing the Vyrnwy Aqueduct tunnel under the Mersey The 
Mork, as is generally known, was one of remarkable difficulty, 
and the manner in which Lhe various obstacles to its completion 
were overcome affords a valuable lesson for engineers 

Mr D A Stevenson next read a paper in which he advo 
cited the construction of a ship canal between the Forth and the 
Clyde The scheme included a tunnel high enough to pass Lhe 
ma^La nf big vessels, and locks sufficiently large to lake in ocean 
going steamers The estimated cost is ,£8,000,000 After a 
short discussion of this paper the section adjourned 

On th^next day, Friday, the 5th inst , the first business was 
the reading of p a paper by Mr D Cunningham, in which he 
described a mechanical system for the distribution of parcels 
The device was illustrated by means of a working model, with¬ 
out the aid of which, or drawings of the mechanism, it would 
be difficult to make the principle understood. 

Mr Alexander Siemens next described two electric locomotives 


which his firm had recently supplied to the City and South Lon¬ 
don Railway r l hese, as it is proper they should, have been 
more successful in their working than Lhe engines originally 
placed on the line The armatures of the motors are wound on 
the axles, so that no gearing is required According to dia¬ 
grams displayed, the efficiency varied between about 90 and 94 
per cent Each locomoiive, fully equipped, weighs 13^ tons, 
and the weight of the tram of carnages is about 21 ton*, without 
passengers The weight, we believe, is considerably greater 
than 111 the original locomotives used on the line, and this is 
undoubtedly an advantage Mr J H Greathead, Professors 
Silvanus 1 hompson, and G Forbes took part in the dis.uuion , 
in replying to which the author attributed the success of the 
motors to large armatures and large field magnets Trof 
Silvanus Thompson staled that Messrs Mather and Platt, of 
Manchester, are now building an electric locomotive which is to 
he more powerful than anything that has gone before 

Hydraulics next occupied lhe attention of the section, Messrs 
F Pardon and H E Walters describing an interesting tide- 
motor which they have devised and constructed The machine 
takes the form of a floating barge or flat, which is moored 
athwart the tide-way There are two drumi placed some dis¬ 
tance apart, and on these drums a chain is made to travel 
by floats attached to it, which floats project downwards into 
the water, and are carried along on the forward stroke by 
the action of the tide, whilst the return stroke 11 made in the 
air As the flat is moored athwart the stream—in order to 
utilize the greatest possible area of Lhe currenl—and a* the chain 
travels fore and aft, guides are used to conduct Lhe water in 
the proper direction to actuate the floats or paddles The 
guides also concentrate the stream These are roughly the 
fundamental features of the design, further details of which 
we are unable to give through limits of space The machine, 
however, is very interesting, and is perhaps one of the most 
promising and best worked-out motors of its kind There 
appears now to be better prospect for inventions of this nature 
than heretofore, on account of Lne facilities offered for transport 
of power by means of electricity- It u always a tempting pro- 
blem to try to use some of the vast store of energy running to 
waste In the tides, although the queition is one beset with 
practical difficulties that have been sufficient hitherto to make 
tide-motors very scarce. 

A paper by Mr Pearsall, In which he described a new 
arrangement of hydraulic ram, which he had made, was next 
read , Prof Blyth described a new form of windmill on the 
principle of the Robinson cup anemometer 1 and Mr G R 
Redgrave having read a contribution on Levavasaeuria flexible 
metallic tubing, the second day's proceedings were brought to a 
close 

The next sitting was held on the following Monday, the 
section not meeting on Saturday The arrangement was de- 
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gidedlv a. pleasant innovation, the Saturday mornings meeting 
being \jy no means popular WheLher there lie few or many 
papers, it seems impossible to gel through a sitting in a shorL 
time, as Lhere are always one or two speakers, at any rate, who 
will spin the discussions out, so that those who arc oblige*! to 
stay to the end have no Lime to get lunch before starting on Lhe 
excursions Section G made a trip to Glasgow on the Saturday, 
and were rewarded by perhaps the finest exhibit ion of marine 
machinery ever collected in a single installation This comprised 
the propelling engines of one of the pair of enormous vessek the 
Fairfield Company are building for the Cunaril line The 
engines were erected in the shop, and one was enabled to get a 
fair prospective of their grand proportions, such as will be 
impossible when they arc confined lo their natural position on 
shipboard 

On the section again assembling on the Monday following the 
first business was the reading of the report of the committee 
appointed to consider 11 lhe Development of Graphic Methods 
in Mechanical Science " This report had been prepared by 
Prof Hele-Shaw, of Liverpool, who must have spent a vast 
amount of pains in compiling the very bulky document, which 
was read in abstract The bibliography should be especially 
valuable '1 his is the second report LhaL has been presented by 
the committee, and, we believe, the subject is to be furlher in 
vestigated lhe use of graphic methods is Taxless common 
with engineers than it mqjht be with advantage, and the matter 
is one which the Mechanical Section of lhe British Association 
is especially fitted lo deal 

Mr Freece next read two papers, in the first nf which he look 
the municipal authorities 10 task for causing stack pipes lo be 
disconnected from the drains, and thus depriving these natural 
lightning conductors of ihcir lead 10 earth If Mr Treece's 
prognostications are fulfilled there will be a great increase in 
casualties from lightning when the new legislation conies widely 
into effecr, unless some other means be taken to make connection 
between slack pipes and earth Mr Frcece did not read his 
second paper, but contented himself with saying a few words to 
signify its scope Its title was “ The use of secondary batteries 
in telegraphy " For thr past seven years secondary batteries 
have been used at the Post Office to supply current to two large 
groupi of circuits, one group consisting of 110 single needles, 
and the other of 100 Morse inkers and sounders 

Mr Gisben Kapp next read a practical and interesting paper 
on “ Power Transmission by Alternating Current,” describing 
an installation which has been carried out at Ca^el In that 
town the water supply is a municipal undertaking, Lhe source 
being at a distance of four miles or so from the town In the 
summer a large quantity of water is used, and for this reason 
a certain amount of pumping has to be done The pumps are 
worked by turbines, In the winter the existing natural gravi¬ 
tation supply is sufficient, and the turbine pumps are, therefore, 
not required It i*, of course, in winter that 1 he chief dimand 
for light occurs and then the turbines, in place or being idle, are 
used for driving dynamos Mr Kapp explained by means of 
diagrams the manner in which a storage Bystem is carried out so 
that the turbines may be kept constantly at wotU The power 
ih transmitted by a single phase alternating current fron) the 
generating station to two sub-stations at Cassel At one of the 
sub-stations there is a hitlery which is charged during the hoars 
of light load, to be in (urn drawn upon during the time of heavy 
load Each of the two sub stations contains a transformer §o that 
the distribution 15 by continuous current, whilst between the 
generating station and the suh stations the current is alternating, 
ihe pressure being flooo volts The installation was the work 
of Mr Oskar von Millar, Mr Kapp designing the alternator! 
The author gave a good many details of the arrangement of 
which the above 11 an outline In the discussion which followed 
an interesting point was raised as to the effect of putting the 
alternators out of step lhe author said that in the present in¬ 
stance he hod no hesitation in putting the load on suddenly and 
no effect followed, but if the load were suddenly taken oft the 
machine would start howling m a frightful manner until it again 
got id synchrony Thu was alarming at first, but Dot otherwise 
hurtful 

Mr E H, Woods next read a paper id which he gave par¬ 
ticulars 0/ a new design of eleitnc locomotive The driving 
wheels are placed horizontally, the accessary grip being, we 
underiLood, obtained by springs, which prens the pairs of wheels 
against a central rail There is an ingenious deviLe for points 
and crossings which waa illustrated by a model The motor is 
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to be kept running continuously, Lhe grip of the wheels being 
released when the train i*» stopped, the power then be absorbed 
by frictional brakes The relative value of this device naturally 
depends on the length of the stoppage Mr Kapp and Prof 
Forbes both spoke on the question of continuous running motors, 
neither appearing to look with favour on the device 

Monday n generally devoted wholly to electrical engineering, 
but on tins occasion the papers on the subject were not suffi¬ 
ciently numerous to fill up the sitting lhe rest of the day 
was, therefore, filled up with papers ul a miscellaneous nature 
Thu firqt of these was a contribution by I leut W B Basket, 

R N , who described a very ingenious coin-counting machine 
which has been recently placed in the Royal Mint Tl would 
be impossible to describe this apparatus without the aid of 
drawings, but it may be stated that 3,000 coins can be counted 
in a minute, or one ton in three quarters of an hour lhe 
coins arc made to move along a channel of such a size that only 
one can pass at a time '1 hey are forced along by means of two 
driving wheels, actuated by an electric motor At the lower 
end of lhe channel is a wheel with notches in its rim, the notches 
being of a shape that the coins just fit into ihcm The wheel is 
made lo turn by the coins a* they are forced forward, the action 
being comparable to that of a rack and pinion, the rack being 
formed by the procession of coins pushed forward by the driving 
wheels The counting wheel must necessarily pass a coin for 
each notch or tooth it advances, and as a given number of teeth 
always go to a revolution, an accurate record is obtained The 
machine m the Mint is arranged lo count pence, half-pence, 
piastres, half-piastres, and Hong Kong cents It counLs on an 
average over two million corns a month without error 

Mr Killingworlh Hedges next read a paper on " Anti¬ 
friction Material for Bearings used without Lubrication " 
This referred chiefly Lo a hearing composed of hnely powdered 
carbon mixed with steatite, w hich lhe author had found valuable 
He referred Lo the advantage* of non lubricated bearings, such 
an saving in labour, cost of oil, and cleanliness In ihe discus 
sion which followed, Professor Unwin well summed up the 
question by saying that though there might be a higher co-effi- 
cient of friction wuh a non lubricated bearing, manufacturers 
could generally well afford a small additional expenditure of 
power in order to be free from the defects of oiled bearings 

A paper by Mr B H Thwaile on high pressure boilers, 
which does not call for notice here, was lhe last read on this 
day 

The last day on which Section G sat was Tuesday, the 9 Lh 
inst , when the proceedings were opened hy a paper by Mr 
D A Stevenson, entitled “Petroleum Engines for Fog 
Signalling," being read The paper, which was read by Mr 
C A Stevenson in his brother's absence, slated that the 
maximum number of hours of duration of fog in Scotland was 
395 per annum For sounding the siren various motors are 
available, which may be actuated by the waves or tides, manual 
labour, clockwork, steam, hoi air, gas, or oil The author stales 
that the oil engine is the be-i for the purpose He slates, how¬ 
ever, lhat all fog signals which appeal t » the ear must be of 
an unreliable nature, and he would prefer some method, such as 
had been proposed by Mr C A Stevenson, in which an electric 
conductor is laid down off a coast, so as Lo act on an instrument 
attached to each vessel It would have added to the value of 
the paper had sufficient detail of this device been given to afford 
the meeting an idea of its general principle Ah the description 
stands we quite fail to tee now a useful result could be brought 
about An interesting discussion followed the reading of tnis 
paper, in which the chief feature was the speech of Mr A R. 
Sennett, who pointed out that water is a better medium than air 
fur conveying sound, and reminded the meeting that sound was 
very liable to be deflected by “acoustic clouds ” Tyndall 
found that the presence of such clouds reduced by one third the 
distance at which a given sound could be otherwise heard. Mr 
David Cunningham, Ihe harbour engineer at Dundee, gave a 
remarkable example of the influence of acoustic clouds He 
bad gone out in a steam yacht when the siren was in operation. 
At a distance from it of hair a mile the sound was nut to be 
heard, but when Lhey had steamed four miles the siren was 
again audible Jt had been sounding the whole time To 
return to Mr Sennett's remarks, that speaker said he proposed 
taking advantage of the sound-carrying power of water {n the 
following way He would have the siren, which Lndmled a 
danger, submerged In place of being in the air, It would be 
arranged lo give off 1 certain note, In eaoh ship there would 
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be a chamber Lo which the sea would have access, anil in this 
would be a diaphragm which would be tuned to the same note 
ns that emitted by the siren By the well known law the 
diaphragm would not resound unless the note to which it might 
be attuned were in harmony with that given ofT by the siren, 
and therefore false alarms would not be given by the sounds 

f iroduced by paddle wheels or in other ways An officer would 
ie placed in a padded cabin, so as to isolate him from the noises 
of the ship, and by means of an ordinary speaking tube he 
would be able lo hear the vibrations of the diaphragm, 
which, as stated, would only take place when they syn¬ 
chronised with the sound waves produced by the siren Mr 
bennett’s proposal is ingenious, and ma) contain the germ uf a 
principle of great value We understood him to say that he 
had made some experiments in Lhis direction, and that these had 
been encouraging It is obvious, however, that mveNtigations 
of this nature must be somewhat costly, and can lead to but 
little prospect r>f pecuniary reward Wc would suggest that 
ihe matter is one that might well he taken up by the Hoard of 
Trade or the Trinity House 1'crhaps some of those big ship¬ 
owners who do their own insurance might be induced to gi\e 
assistance in this direction It is quite possible, and indeed 
probable, that we have been entirely on the wrong tack in 
sending sound-signals through ihe air The experience of l J rof 
Hughes, quoted by Mr Scnncli, when he found Lhe sound of 
two slones being knocked together under water could lie heaul 
for a distance of half a mile, and heard so distinctly that the 
Professor did not wish to repeat the experiment, bears on this 
point An ordinary bell has been struck under water, uld the 
sound conveyed a distance of nine miles 

Mr C A Stevenson nexL read a paper of his own M On the 
Progress of the Dioptric Lens ns used in l ighthuusc Illumina¬ 
tion ” This paper was largely historical, going back to the 
early days of the century, when Alan btevenson introduced the 
Fresnel apparatus in Great Britain, and bringing the record up to 
the year 1H86, when ihe author proposed the spherical ’ens, an 
example of which was introduced in one of the Fair Isle light¬ 
house^ 1 hm introduction of the spherical refractor has made 
practicable the construction of more powerful apparatus, with 
leas Mtal space occupied It has also rendered practicable a 
quadrilateral arrangement with hyper radiant lenses this 
arrangement has been installed at Pair Isle, the lenses being cut 
so as to give two flashes from eacll side of the quadrilateral 
An experimental example Tor Ireland is 2 m focal distance, and 
the spherical refractor is 7' 6" in diameter, and will give one 
flash from each side of the quadulateral 

Mr A R bennett next re id a paper which was both interest¬ 
ing ftnd or practical importance Iia ihcmc was the much ill 
treated smoke-prevention question, and we may at once say it 
w as refreshing to find Lhia important but ever-abused problem 
approached in an intelligent manner Mr bennelt has evolved 
a very simple device which, it might perhaps be rash Lo say, has 
exorcised the smoke fiend in regard to boiler furnaces , but if we 
are lo accepL his statements—and we see no reason why we 
should not—there is no longer excuse for steam users allowing 
smoke to emerge from boiler chimneys We all know iL is not 
difficult to prevent smoke if fuel economy be left out of the 
question, but Mr Sennett tells us he not only prevents smoke, 
but saves coal The latter part of the claim is vouched for by 
Professor Alexander Kennedy, who is perhaps our best auLhonLy 
on this subject f and, with regard to the smoke prevention, 
Section G was able to judge for itself, as lhe author had a iair- 
sized return-tube boiler at work m a yard close to the meeting- 
room The paper was of considerable length, but was listened 
to with interest throughout By mi ans of wall diagrams, de¬ 
vices of various classes, previously introduced, were illustrated 
and described These played much the same part as the awful 
example at a teetotal lecture, only serving to emphasize the 
virtues of the author’s own invention borne of Lhem, it must 
be confessed, were sufficiently absurd, one especially, in which 
the products of combustion were cleansed from soot by a sand 
filter, afforded the meeting a good deal of amusement We 
imagine the impression of the average engineer to be that the 
drier and hotter the air fed to a furnace the quicker and more 
perfect would be the combustion This Mr Sennett shows 
to be not exactly the fact, or, at any rate, that the presence 
of steam with the air promoter combustion He says tha^t 
hydrogen, steam, or aqueous vapour, in the furnace is necessary 
He combats the view, 11 too readily aMUmed," that lhe presence 
of an excess of oxygen contained in dry air will of necessity 
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effect complete combustion the advantage of supplying air 
above the grate bars, as well as below', is, of course, 
well understood, and 11 is with lhe volume of air intro 
duccd above that the amhur chie ly deals Hix device 
consists chiefly of an air injector, the steam for inducing 
the air current being super healed in a loiI placed 
in the chimney The apparatus is termed a transformer 
because it transforms the kinetic energy uf a small current of 
steam at high pressure into that of* a luge current of air at low 
pressure a description which Lonvcys the whole scheme of tne 
invention, although the working out of the details requires some 
attention With the transformer Mr Sennett has carried out 
some experiments lie woiked it firstly by steam, and secondly 
by compressed air, and he found that the \olume of air required 
for combustion wan very much less in the former case than in 
the latter In explanation, or rather in illustration, of this fact 
Lhe author quotes several interesting facts Mr H Brereion 
Baker investigated the phenomena which accompany the burn¬ 
ing of carbon and phosphorus in oxygen I 1 inely powdered 
charcoal wu carefully dried and staled up m a hard gla^s 
tube containing oxygen saturated with water The lubes were 
placed in a flame, and the carbon burnt wuh bright scintillating 
flashes •When lhe oxjgcn was dry no combustion took 
place in the lube, though ihe latter was heated to bright red , a 
result whuh came clearly as a surprise lo many of the members 
of non chemical Section G Mr Baker hag said that the results 
old lined clearly show that ihe hurning of carbon is much 
retarded by drying the oxjgen. With regard to the presence of 
moisture and the behaviour of carbonic oxide gag m oxygen the 
effect n even mure remarkable The auihor quotes Trof H 
U Dixon, who says “ I hat if the mixture of the two gases be 
very carefully dried iL is no longer explosive, and a platinum 
wire may lie heated to redness 111 it without causing explosion , 
oxidation nl the c\rbun monoxide to dioxide then laking place 
grnlually, and only in the immediate neighbourhood (at the 
surface) of the glowing wire A burning jet of carbonic oxide 
may even be extinguished by plunging it into ajar containing 
dried oxygen ” We wdl quuie one more interesting fact in 
connection with this subject bir Lowthian Hell has noticed 
that the gases at the throat of blast furnaces, which are of a 
temper iLure of about 250 10 300 Cent , are not inflammable 
in atmospheric air Any small quantity which escapes does so 
without undergoing combustion But the moment a tuyere com¬ 
mences lo leak the gas takes fire , just as a small quantity of 
hydrogen in the eudiometric researches produced explosion in a 
mixime not previously influenced by Lhe electric spark The 
auLhor does not attempt lo decide whether the acceleration or 
retardation of the union of oxygen with the evolved hydro-carhon 
gd-es is due to the presence uf aqueous vapour or of the 
hydrogen SecLun G m\y fairly look to Sections A or B for 
enlightenment upon Llmt point 

\Vc have given so much space to what we think the most inter¬ 
esting part ol Mr Sennett's paper that wo may, perhaps, be doing 
him ihe injustice of suggesting that other points do not receive 
attention 1 his, however ib not the case, for he does not lose 
sight of the leading canons of furnace practice, such as proper 
admixture of the gases, adequate space for combustion, keeping 
the gases from contact with ihe heating surface (from this point 
of view the cooling surface) of the boiler, and other matters, 
of a similar nature The resulL of the whole arrangement is that 
smoke is undoubtedly prevented from issuing from the funnel 
In the boiler referred to a very dirty coal wax burned, the 
result being a particularly pungent smoke, which was sometime* 
carried down among the spectators by a? eddying wind When 
the transformer was put in operation this smoke entirely disap¬ 
peared Upon the apparatus being put out of action the sable 
cloud was ogam to be seen rolling forth from the chimney Lop 
These operations were repeated several times, the fire being 
constantly supplied with green fuel, so os lo keep it in its 
smokiest condition 

Following Mr Sennett'a paper a contribution on the same 
subject was read by Colonel E. Duller The author of this 
paper deals wuh the domestic hre, to which, of course, the 
greater part of the smoke of civilization is to be attributed, but he 
docs not aim at the prevention afsmok*, but simply toiUarresU- 
tion before its gels into the air In orvler to effect this object 
he proposes to wash the chimney gases with a spray, and thus 
precipitate all soot He also claims to arrest the greater part 
of the sulphurous acid, which is of even greater importance 
Every dweller in towns and cities will wish Colonel Duller well 
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id hu enterprise, but there are some very big difficulties id his 
way The biggest perhaps it that before the plan can become 
general legislation must be brought to bear Unhappily dwellers 
in towns and cities are io little disinterested that the average 
householder would prefer to see his next door neighbour erect a 
costly apparatus (the first cost for a seventeen chimney house is 
said to be about ,£50) rather than go to the expense himself 
The large quantity of water required for a general smoke¬ 
washing would be a serious problem, not only of cost but of 
supply at any price, although it is quite possible this difficulty 
could be, as it should be, met The cleaning out of the appara 
tus would be also a serious matter, for the tarry deposit due to 
smoke washing is of a particularly tenaccous nature 

The sewage problem next occupied the attention of the 
meeting, Mr Crawford Barlow reading a paper on ,f The 
London Sewage Question " Mr J Cooper also read a 
paper on "The Sanitation of Edinburgh " The last paper 
read at this meeting in this section was contributed by Mr 
H C Carver It related to fire extinction on board ship The 
author has devised an apparatus by means of which he can turn 
the effluent cases from the boiler furnaces into the hold of a 
ship where fire is raging , the gases having been ^revioudy 
washed and cooled The apparatus has been tried practically, 
and has been found to answer remarkably well The ordinary 
practice is to turn boiler steam into n ship s hold , but the spent 
gases from the furnace are naturally more effective, as steam 
condenses, and air is thus drawn in Nevertheless, steam is 
better than nothing • 

After the usual votes of thanks the business of the section was 
brought to a close 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION 

FTER the President's address, on Thursday, August 4, 
“ Mr E W Brabrook read a paper on the Organisation 
of Local Anthropological Research The writer, as the repre¬ 
sentative of a joint committee of delegates from the Society of 
Antiquaries, the Folklore Society, and the Anthropological 
Institute, communicated a plan for an ethnographical survey of 
the United Kingdom, by which observations should be made 
simultaneously in selected localities on the ancient remains, the 
local customs, and the physical characters of the people The 
matter is one that will not brook undue delay, as the evidence is 
fast slipping out of our grasp 

The Rev Frederick bmuh read a paper on the Discovery of 
the Common Occurrence of Paleolithic Weapons in Scotland 
The author has made patient and long continued search in 
modern and ancient gravel beds of existing rivers, in "Kame" 
deposits, and finally in certain phases of boulder clay , and he 
finds abundant evidence in the shape of glaciaLed, broken, and 
crushed specimens of the weapons ol paleolithic man He haa 
collected at least 350 specimens, which he believes to be definite 
evidence of the long continued sojourn of palseolithic man north 
ol the Border 

A papier on Cyclopean Architecture in the South Pacific 
Islands was read , also the Reports of the Anthropometric 
Laboratory Committee, and of the Anthropological Notes and 
Queries Committee 

In the afternoon the following papers were read —Dr L 
Manouvrier, On a Fronto Limbic Formation of the Human 
-Cerebrum , Prof G Hanwell Jones, The Indo-Europeans’ 
Conception of a Future Life and its Bearing upon their 
Religions 

On Friday, Mr J Graham Kerr eihibued a collection of 
weapons, articles of clothing, and a fire drill, used by the Toba 
Indians of the “Gran Chaco lf He accompanied the exhibition with 
a few explanatory remarks The specimens bad been obtained 
from a tribe of the Tobas on the banks of the Rio Pilcomayo, 
Amongst weapona the chief were bows and arrows, the former 
being noteworthy from their reinforcement by a back string 
The arrows weie 0/ cane, with long wooden points made of 
caacarandL An arrow with an iron head wax also shown, the 
head being formed of fencing wire beaten out, 

£Ir, J. Montgomerie Beil exhibited a collection of flinta from 
tbt North Downs of Kent, which he called “pre palaeolithic ” 
The peculiarities of tbeie flints Is that (hey are not shaped into 
jwrticuiar forms by the will and skill of the workman, as 
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paleolithic Hints are, but tbey are simply stones taken from the 
ground and used almost in the slate in which they are picked up , 
only the edges are altered , they are chipped flints rather ihan 
shaped flints , used tools, noi made tools Mr Bell explained the 
reasons which had convinced him of their authenticity , namely, 
that the chipping is regular and purpose-like, such as Nature is 
not likely to have hit upon , it is sometimes within a hollow 
curve, where natural agencies could not act f the edgeB of many 
unbulbed flints have far more regular marks of wear, which is 
the true indication of use by man, than many bulbed flakes 
possess, whose edges have undoubtedly been used , and lastly, 
there is a sequence in the types which leads into the types of the 
river valley period 

Mr J, Theodore Dent read a paper on the Present In¬ 
habitants of Mashonaland and their Origin The inhabitant* of 
this country are an oppressed and impoverished race of Kaffirs, 
who dwell amongst the rocks and crannies of the mountains 
Their recognized name—Makalanga—means “the children of 
the iun,” and there were traces of a higher civilization amongst 
them Their origin is obscure, but references to them by early 
Arabian writers prove beyond doubt that a similar people 
inhabited the country one thousand years ago Each tribe has 
Us totem Their religion has a monotheistic tendency, bur they 
sacrifice to ancestors, and sacrifice goats to ward off calamities 
Their manners are courteous and refined, and their skill in 
music is considerable 

Prof A C Haddon contributed a paper on the Value 
of Art in Ethnology Jn order to study such an intricate sub 
ject Q4 Decorative Art from i) e point of view of the Biologist 
it is necessary first to confine one’s attention to savage art 
where the problems are presented in a simpler form In taking 
a definite area into consideration, such as British New Guinea, 
one finds that there are several distinct and well defined artistic 
provinces The Torres Strait district was characterized by the 
prevalence of straight and angled lines to the exclusion of 
curved lines and the representation of animal forms, the latter 
being associated with lolemism In the Gulf District the 
human face and form is the basis of almost all their art In the 
Port Moresby District decoration is in the form of panels and 
mainly straight and angled lines , whereas in the South Cape 
and Archipelago District there is a wonderful richness of design 
in which curved lines are abundant 

It is well known that in this latter district there haa been a 
great mixture of race It would appear that homogeneous 
peoples have a uniform style in their art, but that race mixture 
lends to varied artistic treatment 

Dr J S Phene read a paper on the Similarity of Certain 
Ancient Necropoleis in the Pyrenees and in North Britain. 
At Luchon, a spot where the traditions of the Pyrenees were 
most concentrated, remarkable customs had till recently been 
ractiaed The locality abounded with interments of a peculiar 
ind, more or less surrounding a central mound, serpentine in 
form, the head of which had been cut away and a small church 
erected in the cavity The walls of this antique little church 
are covered with votive tablets of early Christian and pagan 
Roman times Almost all the features Bhown had been dis¬ 
covered by the author in Somersetshire, Bedfordshire, Argyle- 
shire, and Feebleshire, 

The following papers were read —A Contribution to the 
Ethnography ol Jersey, by Dr Andrew Dunlop Notes on 
the Past and Present Condition of the Natives of the Friendly 
Islands, or Tonga, by Mr K B, Leefe Dunma Island and 
its Natives, by Dr F Bassett Smith The Reports of the 
Mashonaland Committee, and of the Canadian Committee were 
also read, 

In the afternoon a discussion on Anthropometric Identifica¬ 
tion wax opened by Dr Manouvrier, who described the system 
of measurements introduced by M A. Benlllon into the French 
Criminal Department, and showed the manner In which they 
were made He said that by its means the Identification of 
criminals wu made absolutely certain Dr Benedikt of Vienna 
also bore testimony to the efficiency ol M Berlillon’i system 
and strongly advocated its introduction into Great Britain Dr. 
Garton referred to Mr Gallon's method of identification by 
means of finger harks. 

As a result of this discusiun the Council have been requested 
to draw the alien lion of her Majesty’s Government to the subject 
A discussion on the subject of Criminal Anthropology was 
opened on Saturday Ly Dr T, S Ciotuton, who reviewed the 
work done Jn (hiaand other countries, and pointed out ihe failure 
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of the workers to agree on any anatomical, physiologinl, 01 
psychological data for establishing a criminal type 

If inquiry established physical, hereditary, and psychological 
bases of criminality, the Stale would have lo treat the criminal 
from a point of view entirely different from the punitive metho l 
The essential likeness of the epileptic and the criminal brain is one 
of the most striking of Dr Kencdikt’s observations What were 
to the doctor symptoms of disease were to ihc policeman and 
the magistrate proofs of cnminaliiy In the rich family ihc 
physician looked after the case, in the poor family the policeman 
and the gaoler Yet both cases were equally phases of brain 
development due to hereditary weakness 

Dr Benedikt emphasised the importance of studying criminals 
of different types They must study the classes from which the 
criminals came, and must not confuse the poor and miserable 
with the criminal classes 

On Monday Sir William Turner exhibited the coiffure of a 
Kanaka labourer who had been employed on a sugar plantation 
in Queensland The mode of dressing the hair in locks, each 
of which was tied round with a narrow rihbon formed of vege¬ 
table fibre, was described 834 s uch locks were present in the 
coiffure, and it was estimated that about 120 hairs were in each 
lock, making in all about 100,000 hairs in the coiffure 

l*rof Struihers read a paper on the Articular Processes of ihc 
Vcrtebrte in the Gorilla compared with those in Man , and on 
Costo-vertebral variation in the Gorilla 

Mr J P Mansel Weale made a communication on Lhe pro¬ 
bable derivation of characteristic sounds in certain languages 
from the noises made by animals 

Dr Loum Robinson read a paper on the prehensile power of 
infants Long continued experiments had proved that the 
muscles of the hands and arms of n newly horn infant are far 
stronger in proportion to weight than those of most healthy 
adults In many cases a newly horn child would hang 
and support us weight with ease for a minute, and some for 
thirty seconds longer Several infants less than a week old 
hung for over a minute and a half, a few other* a fortnight old 
for nearly two minutes, and one child of about ihree weeks old 
for two minuLes thirty five seconds If the child were in a good 
temper to l>egin with it would hang quite placidly until its 
fingers began Lo slip, when it at once evinced distress, and 
screamed lustily as if from a fear of the consequences uf falling 
An examination of the foot of an infant showed that U was 
much more hand like than that of the adult 1 he heel was much 
narrower than in after life, and the fore part of the sole, instead 
of presenting a rounded smooth surface, was flat or even concave, 
with creases like those of the palm of the hand d he author 
was not aware that any explanation could be given of these lines, 
so characteristic of a prehensile organ, on the foot of the human 
infant, other than that they were vestiges of anarboreal state of 
existence He believed that 11 was due to the habit of the 
young clinging to the body of a parent who would require to 
use all her limbs for climbing 

Dr Hepburn read a paper on the Integumentary Grooves on 
the Palm of the Hand and Sole of the Foot of Man and the 
Anthropoid Apes 

In a communication on the Contemporaneity of the Maori 
and the M01, Mr H O Forbes gave an account of Lhe explora¬ 
tion of a cave in the neighbourhood of Christchurch, which had 
been closed by the landslip of a ^reat part of the mountain at 
whose base it lay From the remains of the last feast partaken 
of by the dwellers in this cave, it was clear that Moa eggs had 
been eaten by them, and therefore that the bird that laid those 
eggi was contemporaneous with the eaters The ornamentation 
of the implements, &c , found in the cave proved that the cave- 
dwellers were true Maoris 

In the afternoon Dr Garaon opened a diacuaiioQ on Human 
OBteometry, in the course of which Sir William Turner ex¬ 
plained and demonstrated his method of taking the capacity of 
crania by the use of shot poured inxo lhe cavity of akull 
through a funnel, the spoui of which was 2 cent long and 2 
cent in diameter. It was claimed for this method that iL gave 
the actual capacity and did not over measure it as is the case 
with the plan adopted by Broca, 

On Tuesday Dr J G Garson exhibited some composite 
photographs of United Scales' soldiers 

Dr Francis Warner contributed some Observations u to the 
Physical Deviations from the Normal as seen among 50,000 
Children The most important defects were found to oe those 
of the cranium as indicated by the proportion among them 
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delicate, dull, and with nerve disorder or weakness , many of 
these cases are doubtless due to rickets Small heads were 
especially common among girls, the only defect to which they 
seem specially liable 'lhe greatest amount of defectiveness 
did not occur in the poorest districts, for in the wealthier parts 
of London 12^ per cent showed deficiency, while in the poorer 
districts only 7 per Lent showed defects 

lhe following papers were re^d by Prof A Macahster — 
On Skulls from Mobanga, Upper Congo , On some Facial 
Characters of the Ancient Egyptians ft wa* remarkable how 
little variety was to be found in the hearU of Lhese ancients 
The hairs of the eyebrows were small, and that on the head 
was not woolly but wavy The nose was well formed, usually 
prominent, rather high bridged and narrow The nostrils were 
narrow, and very rarely was there much of a moustache The 
chin was narrow and tapered There were no tract., of holes 
in the lobes of the ears Prof Macahster also read a paper 
On the Brain of an Australian 

Dr Garson read a communication On some very Ancient 
Skeletons from Medum, Egypt These skeletons were some 
where about 6000 years old, and their most interesting feature 
was that lq the upper and lower limbs they had markedly negro 
character In the pelvis they had intermediate characters 
between the Egyptian and the Negro, while in the head they 
had well-marked Egyptian characters 

The following papers were also read —C Phillips, On a 
bkull from Port Talbot, Glamorganshire , Dr R Munro, On 
Trepanning the Human Skull in PrehiBtonc Times , E Ii Man, 
On the Use of Narcotics by the Nicobar Islanders, and certain. 
Deformations connected therewith 

Die reports of lhe Indian Committee, of The Prehistoric 
Remains of Glamorganshire Committee, of The Elb dton Cave 
Committee, and of The Prehistoric Inhabitants Committee were 
submitted 

In the afternoon Mr G W Hloxam exhibited The Philograph 
— a Simple Apparatus for the Preparation of Lecture Diagrams, 
&c, and Dr Loui^. Robinson showed a series of photographs 
illustrating his paper on the prehensile power of infants 


CONFERENCE OF DELEGATES OF CORRE¬ 
SPONDING SOUE1IES 

First Conference, August 4, 1892 

'THE Corresponding Societies’ Committee waa represented by 
1 Prof R Meldola (chairman), Sir Douglas Gal ton, Mr G 
J Symons, Mr W Whitaker, Mr E B TouLon, Mr Cuthbert 
Peek, Dr Garson, and Mr T V Holmes (secretary) 

The Chairman, after welcoming the delegates to the seventh 
conference which had been held under the new rules of the 
Association, said during the seven years of their existence they 
had, he ventured to think, done some good work for Lhe 
Association and for themselves They occupied now in relation 
to the Association very much the same position as one of ita 
sectional committees, and for that they were very largely in¬ 
debted to Sir Douglas Galton, who had very keenly watched 
their proceedings, and had taken a great interest m them The 
report of the committee was Lhen submitted, and the different 
subjects which had engaged attention during the year were dealt 
with under the heading of the Association Sections to which 
they belonged. 

In Section A the Chairman introduced the subject of Tempera¬ 
ture Variations in Lakes, Riven, and Estuaries, but no dele¬ 
gate specially interested therein being present, the Conference 
proceeded to that of Meteorological Pho’ography Mr. Clayden 
and Mr Symons spoke of the desirability of photographs itlus 
traiing the damage done by whirlwinds and floods, ana Mr W 
Watts (Rochdale) said that the Society he represented was taking 
up the subject Mr Symons mentioned the Helm Wind of 
Crossfell and the peculiar cloud accompanying it, photographs 
of which would be useful Mr Watts stmLed that a difficulty in 
photographing the effects of floods arose from the state of the 
weather during their occurrence, and Mr Cushing (Croydon) 
exhibited photographs of a recent thunderstorm The Chairman 
then remarked tail Mr, Kenward (Birmingham), who was unable 
to be present, hid sent a letter stating tnat for some years in 
Birmingham meteorological observations had been made in the 
building called "The Monument " Mr. Symons and Dr Stacey 
Wilson discussed 1 he mode of operations pursued at Birmingham- 
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After some remarks by Prof Merivale, the Chairman, and Mr 
Symons the Conference passed on to SecLion R 

In Section B the Chairman introduced the subject of the condi 
tions of the atmosphere in manufacturing towns, and Mr Mark 
Stirrup (Manchester) and Mr Watts (Rochdale) said that observa¬ 
tions and experiments were being made thereon in their respective 
districts 

Mr De Ranee (Section C) stated that the 18th Report of 
the Committee on Underground W^tern had been read that 
morning; that the Committee thought it should he reappointed, 
and that a volume containing abstracts of the previous Reports 
should be published The Committee on CoaM Erosion hoped 
to conclude its labours next year The Committee on Erratic 
Blocks continued to do good work The Local Societies 
could do much to assi-t this Committee by noting the posi¬ 
tion of boulders, ami by preserving them from destruction 
Prof Lebour (Section ( 1 ) postponed his remarks on Earth 
Tremors 

Mr Watts (Rochdale) spoke upon the denudation of high- 
lying drainage Areas, and some observations he had made on 
tne amount of material brought down by flood waters, and the 
degree of protection given by heather, grass, and peat Dr 
H R Mill said that something had recently, been done in 
Germany to ascertain the amount of sediment in river waler 
He thought it vi ry desirable that a senes of observations should 
be made to determine the relative values of woodlands and 
heather in protecting land, and was inclined 10 suggest the for¬ 
mation of a C ominittee for that purpose Mr Watts said he 
would be glad to give information as to the methods followed 
in Rochdale 

Geological Photo^iaphy —Mr Arthur S Held (East Kent) 
snid that Mr Jeffa nad asked him to speak on the work of this 
Committee The number of photographs amounted to about 
700 He exhibited a specimen volume of photographs, and 
explained the way in which they were mounted and bound He 
thought it important that some uniform plan of photographing 
geological subjects should be adopted, and that the plates used 
should be orthochromaLic or isochromatic Mr W Gray 
then spike of the photographic work done by the Belfast 
Naturalists’ Field Club, and Dr Stacey Wilson of that of the 
Birmingham Philosophical Society , Mr, J Barclay Murdoch 
mentioned (he course proposed by the Geological Society of 
Glasgow, and the Chairman recommended the use of orlho- 
ehromatie plates 

The Chairman invited remarks on the destruction of native 
plants and of wild birds’ eggs The Rev E P knubley 
(\orka Nat Union) alluded to the Report presented to Sec 
tion D on ihe disappearance of native plants and Us causes 
Mr Waits said that iwo or thiee members of the Rochdale 
Society proposed to work at ihu, subject Mr Mark Stirrup 
had a short paper by Mr Leo II Grindon on the disappearance 
of wild plants in the neighbourhood of Manchester The 
Chairman thought it might be read at the second conference 
Mr Culhbcrt Peek remarked on the great difficulty of obtaining 
a conviction in cases in which ferns and other wild plants had 
been taken from private grounds 

Destruction of Wild Birds' Eggs —The Rev E P Knubley 
said terrible damage had been done by the dcsiwttlon of birds’ 
eggs It was a serious matter, but it was very difficult to know 
what to do in regard to iL For instance, take the case of the 
great skua, which nested in the Shetland Inlands , in 1890 it ia 
said that not a single chick w as reared on the whole of the 
Foala colony Every e^g wai taken, and in 1891 all the eggs 
of the first laying were liken by the inhabitants and sold to 
dealers Other rare birds which nested in the Shetland Islands 
were also persecuted He had it on good authority that last 
year not more than two or three nests of the red-throated diver 
goL of! iheir young , and (he black throated divers were not 
more fortunate One shilling apiece was given by dealers for 
the eggs of the red-throated diver and 10/ a brace fur (hose of 
ihe black-ihroated diver The whimbrels, which also nested 
on the same islands, had been reduced to about twenty pairs, 
and were likely to disappear The red necked phalarope was 
very much m the same circumstances The dealers gave a com¬ 
mission to a local man, who was to get about yf a dozen for 
every egg collected of all sorts and kinds The local men in 
jUH got the herd boys to sweep (he country of every egg they 
couJa lay bonds on, big and little, sod for these they got about 
id. a dozen. That wu one way in which parts of Scotland had 
been regularly swept, and that in jpite of such protection ai the 
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owners could afford They had men who followed about 
strangers all day, but the natives took the eggs at night Then, 
again, one might mention that one heard that in Edinburgh 
there was a gentleman who made it bis boast that he had ovfcr 
100 eggs of tne golden eagle What wu to be done with a cose 
of that kind? In some parts of England things were not any 
better The nesting stations of the lesser tern which existed on 
the Fifeshire coast, [he Lincolnshire coast, and at Spurn, in 
Yorkshire, would shortly disappear altogether The oyster 
catcher and the Arctic tern had practically ceased to nest on the 
1 incolnshire and Yorkshire coasts, and the ringed plover was 
much scarcer than formerly The redshanks and greenshanks 
had m many parts also been persecuted to the death, The nests 
of the bearded reedling, whose breeding station in Lhe British 
Islands was the Norfolk broads, had been to his own know 
ledge systematically poached for sale for a number of years 
The only hope seemed to him to be in ihe creation of a public 
feeling against the extermination of these birds It would be 
difficult to advocate anything like legislation The most practi¬ 
cal plan he had seen was this—that the Imperial Legislature 
should grant powers to the County Councili to protect known 
nesting places in thur districts for certain months of the year, 
say from April ihL to June 30th Such a plan would be simple, 
and might be effective , but for one thing they should endeavour 
lo do all in their power to help the owners and occupiers of land 
to protect the birds and their eggs during the breeding season 
L hey might also see if they could not enlist the aid of ihe game- 
keepers, who, with the farmers and proprietors, were beginning 
to find out that all birds were not their enemies Collectors and 
dealers should also be discouraged Just as he came ihere that 
day he had been told ihat 200 eggs of the siormy petrel had 
been taken from one island on the west coast of Ireland and 
given to one dealer 

Mr E B Poulton, Oxford, said that if they discouraged 
the purchase of eggs, the trade of the dealer would soon cease 

Mr G J Symons said it wax an old saying Lhat there would 
be no thieves if there were no receivers, and possibly there 
would be no dealers if there were no collector- 1 hey should 
discourage as much as they could this spoliation of the nests of 
rare birds 

Mr Mills, Chesterfield, thought it would do good if some 
small recognition were given to gamekeepers to assist in protect¬ 
ing the nests of the birds 

The Chairman asked if it would not strengthen the hand* 
of Mr Knubley if the meeting was to pass some resolution on 
the subject 

Sir Douglas Gallon hoped any re c olulion of ihe kind would 
make an appeal to egg-collectors 

A Delegate suggested lhat it might do some good if the name 
of the Edinburgh gentleman with the 100 eggs of the golden 
eagle were published 

Mr Whitaker suggested that the gentleman with ihe eggs 
should have the feathers of the birds also presented lo him with 
the addition of a little tir (Laughter ) 

Mr Knubley said he would submit a resolution at the next 
conference 

In Section E the Chairman remarked Lhat last year there had 
been a discussion on the cost and antiquity of ordnance mips 
Sir Douglas Gallon said that a Departmental Committee was 
inquiring into the matter Mr Sowcrbuus ‘■poke of the bad¬ 
ness of the teaching of geography in schools, giving examples 
from examination papers 

Ftameles r Explosives —Pror Merivale (in Section G) said he 
had nothing 10 report The Durham strike had interfered with 
their arrangements, the proposed laboratories having been uLlllzed 
as stables 

Under Section H Dr Gorton reported that there had been no 
applications to the Committee last year for aid in connection with 
anthropological exploration He contended, however, that 
local bodies, when they meant to make such explorations, should 
ive them notice Valuable hints could be given them ai (o 
ow they should proceed Notice was alio taken by Dr Gordon 
of certain anthropometric Inquiries which were being conducted 
as to Ihe effects on the health and physique of the public school 
system 

The Secretary, at the request of the Chairman, read an extract 
from a letter of Mr Kenward, of Birmingham, giving particulars 
of an anthropometric laboratory established at Birmingham, like 
Lhat of Mr Francis Gallon at Soirtfa Kensington Mr Waits 
■nd Dr, Ganon added a few remarks. The Chairman proposed 
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1 that a claim should be made for the umal grant towards carrying 
on the work of the Corresponding Societies Committee, and the 
Conference adjourned 

Second Conference—A ugust 9 

The Corresponding Societies Committee was represented by 
Prof R Melaola (Chairman), and Messrs Symons, Whilaker, 
Cuthbert Peek, Garson, Poulton, Rev Canon Tristram, Sir 
Rawson Rawson, and T V Holmes (Secretary) 

The Chairman made a proposal that in future some subject In 
which the delegates were generally interested should be brought 
aa- a short paper before the conference, such as the management 
of local museums, and the relations of County Councils to Lcch 
meal instruction, and the working of the Technical Education 
Acts This was considered an eifcelient suggestion Mr 
Symons mentioned ihat he had arranged with Mr Griffiths that 
delegates on tne first day of the meeting of the British Associa 
tion should he supplied with copies of the reports on subjects m 
which ihcy were interested This would give them longer time 
than they had at present to make themselves acquainted wuh 
the work which was being done Mr Robert Drown thought 
it would be a good thing if the printed report of the proceedings 
of the conference of delegates could be sent to the delegates 
earlier than at present After scfme additional remarks from 
Mr Cushing and the Chairman, the meeting proceeded to sec¬ 
tional work In connection with the meteorological work in 
Section A, Mr Symons spoke of the value of making observa¬ 
tions on the temperature of underground waters, especially when 
new wells were being formed , and Mr Whitaker remarked on 
the equally important point uf the fluctuations of water in 
wells 

In Sections E and C there wa> nothing to bring before the 
CommiLtec When the work of Section D reached an in 
tcrc'dmg discussion toed place on the disappearance of native 
plants Mr Mark Stirrup began the discussion by reading 
a short note from an eminent Manchester botanist on the 
state of the distncL in that respect round Manchester Mr 
Sowerhults, Manchester, said he believed the gentleman from 
whom the noltS had been read was largely respon>ible for the 
eradication of rare plants round Manchester, inasmuch ai he 
published a very charming book indicating where they Mere to 
be found (Laughter ) Mr Coates, Peithshin, said iheir 
Naturalists' Field Club, in publishing accounts of excursions or 
notices in papers of rare flora, only indicated generally where 
these were to be found And Mr W Gray said that the Del 
fast Nat Field Club acted in a similar way 

The Rev Canon Instram, Durham, next addressed the 
delegates on the question of making their field dub* more use¬ 
ful He strongly advocated that thr->L clubs should combine 
natural history, archaeology, and geology, ami that their func 
tion should be, not to destroy, but lo preserve all that w is rare 
and curious in a district Lately their fi Id excursions in many 
places had been too much of a picnic party On the subject of 
local museums, the Canon argued that, as a rule, these should 
only contain objects of local interest, and he suggested that an 
approach should be made to the County Councils in order to 
get assistance for forming and keeping such museums in order 
In regard to spoliation of districts of rare plants and ferns, the 
Canon advocated the formation of a public opinion on this 
question On the question of the preservation from destruction 
of the eggs of rare birds, the Rev E P Knubley, Leeds, moved 
the following resolution, which was seconded by Mr E Poul 
ton, Oxford, anti agreed to — 

" The conference of delegates, having heard of the threatened 
extermination of certain birds, as British breeding species, 
through the destruction of their eggs, deprecates the encourage¬ 
ment given to dealers by collectors through their demand's for 
British taken eggs, and trusts that the corresponding societies 
will do all that lies in their power to interest ana influence 
naturalists, landowners, and others In the preservation of such 
birds and their eggs." * 

On this subject Canon Tristram also spoke, and put in a strong 
plea for the preservation of birds of prey—pointing to the case 
of the mice plague in Dumfries and Lanark shires as a result of 
destroying tne balance of nature by wholesale killing of birds of 
prey Tne resolution brought forward by Mr Knubley was 
cordially adopted by the meeting 

In Section E Mr Sowerbutls said that he should like to be 
able Lo communicate during the year with other delegates who 
were Interested In geographical education 
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In Section H Mr F W Brabrook brought under the notice 
of the delegates the Ethnological Survey of the British Isles, 
which it was proposed to undertake by a committee of the Asso 
nation on the suggestion of the Society of Antiquaries, the 
Folk Lore Society, and the Anthropological Institute Schedules 
would be sent down to societies, and he asked the co-operation 
of the delegates Mr Brabrook agreed with Canon Tristram in 
thinking that archaeology should be one of the subjects of study 
of a field club Mr Whitaker said that in his district the 
Hants Field Club always did its best to protect antiquities , and 
Mr Gray said that at Belfast the Field Club not only tried to 
preserve ancient remains, but also photographed ihem Some 
of these photographs he exhibited Canon Trisiram mentioned 
the difbculties Field Clubs sometimes had with clergymen who 
were over zealous in church restoration , and Mr Talc (Belfast) 
allurled to the exertions of hia society on that point , while the 
Chairman thought the clergy were not always as black a.s they 
were painted in this matter Mr Brabrook made some remarks 
on the best mode of making an archeological Burvey, pointing 
out the best sources of information, as regards the way of carry¬ 
ing it nut 

h inally, Mr Sowerbutts thought better term'* might he 
obtained frSm the railway companies for delegates and others 
travelling to meetings of the British Association The Chairman 
and Mr Symons promised to represent the matter lo the Council 
of the Association, and the conference adjourned 


SCIENTIFIC SERIALS 

I'lIE Amu nan AfeLorohgnal Journal for July contains the 
following articles —On the appearance and progressive motion 
of cyclones in the Indian region, by W L Dallas The object 
of the mquiiy is to see whether the cyclones of the Tndian Ocean 
originate from the unequal distribution of temperature over and 
above the earth’s surface The author favours the assumption 
that cyclones are a production of the upper atmosphere, and 
thinks that the evidence, although far from conclusive, goes 
to show that (1) cyclonic storms descend from and retreat 
to the superior layers of the atmosphere, (2) the whirl 
may travel along in the upper atmosphere, giving only faint 
indications of its presence at the earth's surface , (3) the move¬ 
ments of cyclones agree generally with what may he sup 
posed to be the movements of a superior layer of the atmo 
sphere — S A Hill, a memoir, by Edna Taylor Hill —The 
eye of the storm (conclusion), by S M Ballou The cause of 
the clearness of Lhe eye if attributed by the author to the 
deficiency of the air at the outer edge of the calm, owing to the 
deflective forte of the earth s rotation and the upward and out¬ 
ward movements of the air before reaching the centre, the 
deficiency being supplied by a gradual settling of thi. air 
over the whole area, thus dissolving the cloud stratum and 
showing the blue sky The author admits that Lhe discussion 
of the subject show* the need of more observations concerning 
the phenomenon —Recent efforts towards the improvement of 
dad) w eather forecast", by H Helm Clayton Tne author sLatea 
in a clear and interesting form the various rules which have 
hitherto been established, and draws attention to a law of 
averages discovered by Francis Gallon, which might with 
advantage be used in weather forecasting, for, although only ap¬ 
plied by Mr Galton lo heredity, it is probably universal For 
example, if a storm during a given twelve hours has moved with 
a velocity below the average, the probability is that it will move 
with a velocity one-third nearer the average during the next 
twelve hours —The other articles are—on the sea breeze, by 
W C. Appleton, and temperature sequences, by H A, Haren, 
being an inquiry as to whether, if the temperature has been high 
or low for a certain period, we may anticipate the contrary con¬ 
dition shortly The inquiry does not seem to have led to any 
result which could be turned to practical use. 

Bulletin of the New York AfathermUual Society, vol 1., 
No lo (New York, the Society, 1892)—The opening article 
is a review (pp, 217 223) of "An Elemcntajy Treatise on the 
Differential Calculus by Joseph Edwards " (and edition, Mac¬ 
millan, 1892), bv Miss C A Scott Whilst the reviewer 
prunes the "lucid and ujclsive style, M the well chosen words 
and the well-balanced sentences, she does not (ail to make a 
slashing attack upon deUili, and to point out ■'certain specially 
vicious features " There 11 considerable force in Dr Scott's 
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0 theisms, and it is probable that a careful consideration of them 
will enable Mr t 4 dwards still further to improve his, in many 
respects, excellent treatise The remaining short contributions 
are a note on resultants, by Prof Haskell , and collmeation as 
a mode of motion, by Dr Bochcr (originally delivered as a lec¬ 
ture before N Y M Society (pp 225231) The usual note*, 
new publications, and index close the first volume of this new 
mathematical venture 

In the Botanical Gazette for June, Mr A F Foerste has an 
interesting paper, illustrated, on the Identification of trees in 
winter —Mr Charles Roberison continues his notes on the mode 
of pollination of American plants—Mr A P Morgan describes 
two new genera of fungi belonging to the Hyphomycetes, 
Cyltndrocladiutn and Synthttospoia 

IN the Journal of Botany for J uly, M G Massee describes 
and figures a new marine lichen from the coast of Scotland, 
Vcrrucaria Itftcvuens, and continues his description of new 
species of fungi from the West Indies —Mr W H Beeby 
argues in favour of the occurrence of natural hybrids among 
plants In the number for August, Rev E S Marshall su|> 
ponH the claim of Cot Alcana qran/tinrfica, and the editor that of 
Sabina Boydn w to be considered as British plants''; both are 
figured I11 the continuation of his Notes on Totamp^ctons, Mr 
Arthur Bennett describes two new species, J* Ddavayi from 
China, and / J Inca* mains from Australia 

THE articles in the Nuovo Giornalt Botamco Itahano for 
July are all geographical Among them Dr A N Berlese 
and Signor V Pegliore give a monograph of the Micromycetes 
of Tuscany, 293 m number I lie list includes several new 
species, and one new genus, Phicofdtosphmta, belonging to the 
Sphrenacen? —Signor S Sommicr commences a very interesting 
description of the physical features of the lower valley of the Obi 
in Siberia, with some account of its botany 

In Nos 5 and ^ of the Bullcttino della Soc Hot Itahana, 
most of Lhe articles are also of local interest Signor A Jatla 
describes a new genus of lichens, StpkuJasirum, from Tieira del 
Fucgo —Signor E Bnroni gives a full description of the 
anatomy of lhe frmt and seeds of Eugenia myrtilhfoha — 
Signor L Re contributes an account of ihe sphentes found in 
Jgavc mcxicana and other \marylhdaccEc 


SOCIETIES AND ACADEMIES, 

Paris 

Academy of Sciences, August 22 —M Duchartre in the 
chair —Heat of combustion of some chlorine compounds, by 
MM Bcrthelot and Matignon The method of the calonmetnc 
'-hell was employed for determining the heat of combustion of 
certain acid bodies Monochlorncetic acid, CjHgCIOa, gave + 
174 2 calorics at constant volume, and + 173 9 at constant 
pressure, as the result of two combustions with 
camphor in presence of arsemous acid The values 
obtained for trichloracetic acid, C a HCI s O, were + 106 3 
at constant volume, and 105 4 at constant pressure Trnnethylene 
chloride, C a H 4 Cl a , burnt in the presence of an equal quantity of 
camphor, gave a mean of 3 900 calories per gramme of the 
substance —On glyoxyhc or dioxyacetic acid, by the same —M 
Pasteur, in presenting to the Academy a work by Dr Darembcrg 
on Cholera, its Causes, and Means of Guarding against it, 
oalled attention to the following points “Dr Dare in berg, 
in one of the principal chapters of his book, protests 
with great force agauut the pollution of the water-courses by 
drain waten, and equally against the pollution of the soil by the 
distribution of these waters on the land under cultivation He 
thinks that the germs of cholera, in the form of the bacillus which 
produces it, can remain living and virulent in the soil for several 
years, and eventually lead to the spread of the disease Thus 
the cholera in the environs of Pans would have originated in 
cholera genus preserved since the last epidemic in 1884,”— 
Thermo-chemical study of certain organic bodies with mUod 
functions, by M. lAo Vignon —Quantitative determination of 
peptone, by precipitation In the state of peptonAte of mercury, 
by M, L. A Hal lope* u, This method Is claimed to be superior 
t<yhe polarimetric, the calorimetric, and the absolute alcohol 
methods as being a complete precipitation admitting of more 
trustworthy measurements than the firit, and less difficult than the 
second A solution of peptone, which most be neutral or very 
slightly aad, b precipitated by a Urge excess of mercuric nitrate 
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The precipitate of mercuric peptonate, white, flocculent, 
and bulky, falls almost immediately to the bottom of the 
vessel It is allowed to settle, and then poured on to 
a filler of known weight, washing with cold water until 
no precipitate is produced by sulphuretted hydrogen The in¬ 
crease in the weight of the filter, dried at icm to 108°, represents 
the weight of the peptonnte of mercury , multiplying this by 
o 666 gives the amount of peptone present T he mercuric 
nitrate is readily obtained from lhe " pure " commercial nitrate 
SLnce this contains an excess of free nitric acid, which partially 
redisaolves the peptonate of mercury, the acid must be removed 
by heating the nitrate with ten times its weight of water for fif¬ 
teen nr twenty minutes, filtering and heating to near boiling in 
a porcelain capsule Then stir and add a few drops of carbonate 
of soda until the precipitaLe of oxide of mercury is no longer re- 
dissolved —Etiology of an en/ootic disease of the sheep, called 
Carceag in Roumama, by M V Babes In the very fertile and 
often submerged islands of the Danube, where the shepherds 
from Roumama and Transylvania congregate, and where there 
are always hundreds of thousands of sheep, a disease occurs 
among them, especially in May and June, to which often a fifth 
of the herd will succumb, especially if it should have been 
broughL Lhuher from a distant pasture It 13 an acute malady oT 
a febrile nature combined With hemorrhage and oedema, and 
always with haemorrhagic and sometimes necrotic inflammation 
of the rectum In the red corpuscles of the blood are found 
round, immovable cocci, often undergoing subdivision 
They are very similar to those observed in the cor- 
resp Hiding cow disease known in America aa the Texas fever — 
On a new chemical function of the comma-bacdlus of \siahc 
cholera, by M J h erran The growth of this microbe is 
always rapid and luxurious in the ordinary culture solutions , 
if they contain imlk-vugar, it 19 incomparably more 30 , but 
the growth ceases entirely as soon an the aolution becomes acid 
by the development of lactic acid, and the vitality of the microDe 
is extinguished It seems reasonable to employ lactic acid in 
lemonade against cholera, and to aid its action by the ancxosmolic 
power which morphin offers U* , chi* substance would perhaps 
hinder the absorption of the toxic substances, and would prolong 
the action of the Jachc acid by opposing its rapid elimination 
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1 HE HIGHER THEORY OF STATISTICS 
Die Grundzuge der Theorie der Stati stik Von Harjld 
Wesiergaard, Professor an der Umversitatzu Kopen- 
hagen (Jena Verlag von Gustav Fischer ) 

HIS is an important contribution to the Calculus of 
Probabihties and the higher theory of Statistics 
The foundation of experience on which the whole edifice 
of probab lities is based has been strengthened and ex¬ 
tended by the new material which Prof VVestergaard has 
deposited Here, for instance, is one of his experiments — 
From a bag containing black and white balls in equal 
numbers, he drew (or caused to be drawn) a ball 10,000 
times, the ball being replaced in the bag and the bag 
shaken up after each extraction He records not only 
the total numbers of each colour, but also the number of 
white balls in each of 100 batches, each numbering 100 
balls, also in 50 batches each of 200 balls, and so on 
The diminution of the relative deviation from the average 
as the size of the batch is increased comes out clearly 
On an equally large scale Prof Westergaard has observed 
the proportion of prizes to blanks in batches of tickets 
drawn at a lottery, and the frequency with which 
different numbers, drawn under conditions such that one 
number was as likely as another, were observed to occur 
actually He has similarly tabulated the frequency with 
which the different digits r, 2, 3, &c , terminate certain 
officially recorded amounts, the “ kontis " of a savings 
bank, of which documents he has examined 10,000 These 
experiences afford new confirmation to the first principles 
of the calculus namely, the fundamental fact of statistical 
regularity which the definition of probability involves, 
and the postulate that certain events are independent of 
each other in such wise that, if the probability of each be 
, the probability of the double event is a quarter 
Ascending from these simple experiences, Trof 
Westergaard reaches by a new and easy route the 
formula for the measure, or modulus^ of the extent to 
which the observed number —eg of white balls in a batch 
of 100 or 1000—is likely to differ from the most probable 
number , in the instance just given \oop or 1000 p, if p 13 
the probability of drawing a white ball The sought ex¬ 
pression, it 13 presumed, must be a symmetric function of 
the probability of the event (drawing a white ball), which 
we have called p f and the complementary probability 
(drawing a non-white ball), vir , 1 - p 1 his hint enables 
ua to decipher from the records of^experience that the 
modulus Is proportioned to *Jp {I - p) The influence of 
the size of the batch upon the extent of the deviation is 
similarly elicited from observation. Thus with a mini¬ 
mum of mathematical equipment, by easy steps and 
through an unpretentious a posteriori gate, we are led 
into the very stronghold of Probabilities—if not to the 
law of error itself, at any rate to one of its most important 
properties 

Prof Westergaard has not only popularized the law of 
error, he has also proved it He has added considerably 
to its evidence, by observing In an immense number of 
instances the exact correspondence between fact ajid 
theory. We must content ourselves with citing one set of 
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instances Ten thousand balls having been drawn at 
random, as above mentioned, and the composition of 
each batch of a 100 being examined, it was found that for 
twenty five out of a hundred such groups the number of 
whiteballa lay between 49 and 5 z (inclusive)—limits distant 
± t from 50, the most probable number For forty out 
of the hundred groups the number of white balls lay 
between the limits 50+2 Ancf so on The observations 
are exhibited and compared with theory 111 the annexed 
table — 


Number ofbairhes in which (he number of whiLe 
bajla m between certain hniila 

OLnervrtl Calculated 

1 (nuts 

25 

24 

± 1 

40 1 

38 

± 2 

5^ | 

52 

± 3 

7° 1 

73 

± 5 

«5 1 

87 

± 7 

95 

96 

±10 


The multiplication of correspondences like this, the 
concatenation of evidence in favour of the law of error 
which the author has put together in his fifth chapter, 
is very LOgent 

Another sort of verification to which the law of error is 
submitted 19 to compare it with the explicit binomial to 
which the exponential law is an approximation This 
approximation is (loser than may be supposed For 
example, if a hundred balls be taken at random, each 
ball being as likely to be black as white, the probability 
of obtaining exactly 50 balls, as evaluated by the 
binomial theorem, is oSo, as approximately determined by 
the exponential law of error is also 080 1 he proba¬ 

bility of obtaining either 49, 50, or 51 is, according to the 
exact calculation, 236, according to the approximative 
formula, also 236 And so on 

Among other contributions to the calculus which Prof 
Westergaard has either adduced from authors rarely 
read, or himself deduced, may be noticed his elegant 
treatment of the case where the probabilities of two 
alternative events (say, drawing white or black balls) 
are not equal (p 70) Suppose that the probability, say 
p t of one event is very small, then the formula for the 
deviation of the number of white balls actually drawn 
from the number most likely to be drawn, viz np y admits 
of simplification The “mean error" ( = modulus-^ ^2) 
is in general (V«^(i-/) # in the particular case it 
becomes approximately np A further simplification 
may be explained by an example. Suppose that we know 
the number of deaths, say 900, per unit of tune in a cer¬ 
tain population Then, without knowing the number of 
the population, or without taking the trouble of referring 
to it and calculating the death-rate, we may determine 
approximately the fluctuation to which the number of 
deaths is liable, For the measure of that fluctuation 
the u mean error,” is approximately s!np, n being the 
number of population, a large number, and p the death- 
rate, a small fraction Now np is 900, and accordingly 30 
is the mean error, that is, assuming that the urn in which 
the lota of Fate are ahaken—“omnium Versatur urna 
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senus ocius Sors exitura " —is constituted as simply as the 
urn in which we have supposed black and white balls to 
be shaken up This is a question in Applied Friabili¬ 
ties to which we are just coming 

Prof Westergaard's applications of the calculus to 
statistics are even more striking than his developments 
of the pure theory of probabilities The Jaw of error may 
be applied to concrete phenomena in two cases where 
the fluctuation of averages follows the analogy of the 
simpler games of chance—as we just now assumed with 
regard to deaths—and where this condition is not fulfilled 
Prof Westergaard's contributions belong chiefly to the 
first class He has considerably addei to the instances 
discovered by Prof Lexis, in which a set of 
ratios—such as the proportion between the mor¬ 
tality of male and female infants in different years—are 
grouped according to the same law of dispersion as the 
percentages of white balls in a set of batches drawn at 
random from an urn containing black and white balls 
mixed up in a certain proportion The uses of this dis¬ 
covery are twofold—negative and positive In the first 
place, we may be deterred from a search after causes 
which is hopeless In the typical instance of the urn 
and balls it would be vain to trace the reason why any 
particular ball, or set of balls, extracted should be white 
(or black) We cannot hope to analyse the “fleeting 
mass of causes’'—as Mill calls Chance—upon which the 
event depends We may have been able to break up 
our batches of balls into two classes, say rough and 
smooth, such that the rough balls are extracted from an 
urn containing mostly white, while the smooth balls 
are more frequently black Put when this process of 
“ depouillement " has been carried as far as possible, 
when we have reached the ideal type of a single urn and 
constant proportions, then the investigation of causes 
halts Then it is only crazy gamblers who hope to dis¬ 
cover a principle underlying the “ runs ’ of black and 
white balls We have reached the bounds of the territory 
of science , beyond there is only the sea of chanre 
Prof Westergaard has not only indicated this limit, but 
also pushed many of his investigations up to it 

These considerations do not preclude us from applying 
the theory of error to detect delicate distinctions such 
as Lhe difference between a loaded and a perfect die, 
which make themselves felt in the averages of great 
numbers of observations In fact, it is by the mathe¬ 
matical method that we can best determine whether a 
difference between two averages is significant of a real 
constant difference, or only apparent and accidental 
Prof Lexis, and Dr Duesing after him had applied this 
method to the investigation of the conditions under which 
the excess of male over female births is greater or smaller 
than usual Prof Westergaard shows that the method 19 
applicable to many other subjects, among which the 
mortality at different age-periods promises to be most 
useful. We could wish, indeed, for more copious evidence 
in favour of the premise that the mortality of a popula¬ 
tion at a certain age-penod (say of clergymen Or inn¬ 
keepers between the ages 35-44 See Grundauge , 
p 82, with Context, and cf p 52) fluctuates according 
to the analogy of games of chance 
Here the question arises 1 must the phenomenon under 
consideration be known to vary after the manner of balls 
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extracted from an urn, in order that the mathematical 
method may be applicable ? Certainly the apparatus of 
the law of error—probable and improbable deviation— 
may be employed to ascertain whether the difference be¬ 
tween the average heights of two groups of two men is 
significant or accidental, though in this case the modulus 
(or mean error) does not follow the analogy of the simpler 
games of chance Might we not similarly compare the 
general mortality of two sections of population, although 
the dispersion of such death-rates about their average is 
much greater than it should be on the hypothesis of pure 
sortition, The advantage, indeed, which we have above 
distinguished as negative, would no longer exist in this 
case But might not the positive advantage still be 
enjoyed in some degree ? Prof Westergaard, so far as 
we have observed, is silent on this topic 

We have left ourselves too little space for noticing Prof 
Westergaard's oLher contributions to applied Probabilities 
His treatment of Insurance, together with the adjacent 
theory of Life-Tables, involving the arts of Interpola¬ 
tion, may dispute with Cournot's classical chapters the 
honour of forming the best introduction to the subject for 
the general reader—the reader prepared by a general 
mathematical, as distinguished from a special actuarial 
training Nor must we pass over the chapter in which 
the author surveys “economic” (exclusive of Vital) 
statistics He has here occasion to employ largely 
the important principle of inference from samples 
For instance, in order to discover the amount of 
wood in a country, we should first select one or more 
sample surfaces (Probe-Jlachen) , and a sufficient num¬ 
ber of sample trees thereat, and then measure the 
quantity of wood on those trees “ t roin the figures 
so found conclusions can be drawn as to the whole 
sample surface, and from those to the total quantity 
of wood in the country " bo in order to determine the 
quantity of milk, we must proceed by way of Probe- 
kuhe The method of samples is no doubt a potent 
instrument when wielded by a trained hand like Prof 
Westergaard's We may perhaps extend to economics 
generally what he suggests with reference to its statistical 
side that a given effort and expense may be better laid 
out in obtaining a detailed knowledge of a few parts with 
a general view of the whole, rather than a more uniformly 
distributed information 

The last part of the work is devoted to a history of 
statistics , not a chronicle, but such a history as a great 
tactician would write of past wars The criticism of 
Quetelet’s methods is particularly instructive In con¬ 
nection with Quetelet we may note—without assenting to 
— one of the Professor’s objections to the principle of the 
“Mean Man” It is in effect the same objection as 
Cournot raised that the average of one limb derived 
from measuring several specimens might not fit the 
average similarly found as the type of another limb The 
model man constructed by putting together these averages 
of parts might prove to be a monster 

In conclusion we venture to express the hope that this 
important treatise may be translated into English , in 
order that the insular student may not have to encounter 
the difficulties of German and Probabilities at once We 
might advise the translator to follow the excellent English 
Custom of prefixing descriptive headings to alf the 



September 8 , 1892] 


NA TURE 


439 


tables As they stand, a close attention to the context is 
sometimes required in order to be quite certain of the 
principle in which figures referred to as “calculated" 
have been obtained We refer chiefly to the fourth 
chapter There occur also, in the second chapter, some 
terms vital to the meaning, which may require to be 
interpreted for the benefit of the English reader, e g 
Zahlenlotto , Klassenloltene , Kontts relating to the Spar- 1 
bank “Bikuben" in Kopenhagen 

t Y E 


THEORETICAL PHYSICS IN ITALY 
Traitato di hsico-Chi mica secondo fa Teona Dinamua 
Opera Postuina di Enrico dal Pozzo di Mombello 
(Milano, 1892 ) 

HIS is an elementary treatise from the hand of the 
late Prof Mombello, of the Free University of 
Perugia In the general nature of its contents it might 
be compared to Prof Ostwald’s AUgerneinc Chemte It 
is, however, much smaller , and is indeed less of a sys¬ 
tematic treatise than a condensed statement of the many 
p nnciples and laws on which physics and chemistry are 
built The English terms physics and chemistry have, 
under the influence of our examination systems, become 
50 stereotyped in meaning that neither term could fitly 
describe the character of this Trattato di Fisito-Chimtca 
The time-honoured division of subjects would ill fit into 
its plan Dynamics, properties of matter, heat, light, 
sound, electricity, and magnetism are certainly all treated 
in their more Lhcoretical aspects , but there are also 
introduced the laws of chemical combination and the 
atomic theory, which give the book a character possessed 
by none of our English treatises on physics A brief 
sketch of its character may not then be wholly valueless 
The treatise is divided into five parts, under the head¬ 
ings Dinamua , A ~ tone Mo lee til arc, Elettrologia , Luce l 
C obore , hlosofia Scicntijica 

The first part contains much that we understand as 
Dynamics , but it contains a good deal more In chapter 
I (Moto ed Energta ) physics is described as the science of 
motion The universal law of nature is the law of 
causality, after a brief discussion of which we are intro¬ 
duced to four genera] principles—namely, the law of the 
conservation of mass, the law or the equality of action 
and reaction, the rectilinear action of force, and the com¬ 
position of motions. Then follow two General Physical 
LatySt the conservation of energy and the trans¬ 
formation of energy {la eorrelaxione ed equivalensa 
dei moti) Thereafter are introduced somewhat less 
general formulaei which are distinguished as Definite 
Physical Laws and Definite Chemical Laws Of the 
former, two examples are given—namely, “ Pascal’s 
Law " concerning the transmission of pressure in a liquid, 
and *' Dalton's Law" that there is no physical action 
between the particles of gases, which %re not chemically 
combinable Then of the definite chemical laws four are 
particularised, being distinguished by the names of 
Lavoisier, Proust,Avogadro, and Cannizzaro, the last being 
a modified statement of Dulong and Petit's law of the 
specific heats of the elements. The rest of the chapter is 
devoted to a discussion of inertia, of Newton's laws of 
motion with special reference to the second Interpretation 
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of the third law, of kinetic (attuale) and potential energies 
of action at a distance, and of the conception of stress 
[confltlio) between particles Chapter II .{Composizionc 
det Moti) is purely kinematical In chapter III. (Velocity 
moleculare ) the physical molecule is led upon the stage. 
Cohesion, viscosity, rigidity, porosity, volatility, critical 
points, crystalline form, and gravitation—in a word, the 
1 essentially molecular and dynamic qualities of bodies— 
are touched upon , and the whole finishes with an ele¬ 
mentary treatment of the kinetic theory of gases, includ¬ 
ing an account of Crookes’s experiments on radiant matter 
It is satisfactory to notice that Prof Mombello, like Prof 
Ostwald.has the boldness to speak simply of Boyle’s Law 
untainted by the Marriotte blend This, ot course, is 
merely historic justice On the other hand, surely 
Herapath deserves mention as one of those who aided in 
the development of the kinetic theory of gases 

This early introduction of the kinetic theory has no 
doubt ifs merits , but a more logical course would have 
been to give in the first place some notion of the real 
meaning of temperature This is touched upon in the 
immediately succeeding chapter, Teona termo-dinamica y 
which forms Chapter I of Part II The treatment here 
is certainly peculiar Two theorems ( enunciati) y we are 
told, are to be taken for the study of heat The first em¬ 
braces Carnot’s doctrine of the logical necessity for a 
complete cycle, and his great principle of the reversibility 
test Lord Kelvin's definition of temperature is brought 
111 as a kind of corollary and dismissed in a few sentences. 
We hear no more of Carnot “ The second enunciato is 
concerned with the fact that in the universe an immense 
indefinite quantity of heat is being generated constantly 
during the formation of the stars " Then follows a brief 
sketch of some of the conclusions of spectroscopy, lead¬ 
ing up to a broad discussion, in terms of the molecular 
theory, of the meaning of temperature, and of radiant 
energy in its four-fold aspect—thermal, luminous, chemi¬ 
cal, and phosphorescent After this thermodynamics, in 
the usual significance of the term, is presented under 
the guise of two propositions ascribed to Him These 
propositions are, to all practical intents and purposes, 
simply the two laws of thermodynamics But we search 
in vain for any reference to Joule, while Rankine and 
Clausius are merely mentioned as having proposed a 
demonstration of Hirn p 9 second principle 1 Now Hirn 
deserves all credit for his experimental corroboration of 
the truth that only a fraction of the heat which leaves the 
boiler is transformed into useful work , but to magnify 
his labours in the way indicated is surely an inversion of 
history Moreover there is no hint as to the relation be¬ 
tween Carnot’s reversible engine and the second principle , 
and the absolute zero of temperature is defined only in 
terms of the gaseous Laws Of entropy and the dissipa¬ 
tion of energy we find no trace. 

The succeeding chapters of Part II. are devoted to 
such subjects as the atomic theory (chemical) and the 
various aspects of capillarity, diffusion, osmose, &c A 
brief account >s also given of electro-chemistry, although 
electrical phenomena in general are not discussed nil 
later. The seven chapters of Part III , in which elec¬ 
tricity and magnetism are treated, form a highly con¬ 
densed and instructive compendium of fact and theory, 
the two not always, perhaps, ytfy clearly distinguished. 

H 
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Chapter V is concerned with “The Induction Balance 
of Hughes” , and here, for the first and last time, we 
encounter the name of Joule, who appears as the dis- 
co\ erer of the elongation of iron in a magnetic field 
Thia is, of course, thoroughly accurate , but why, we 
naturally ask, is there no mention of Joule’s Law of the 
healing accompanying conduction of electricity ? The 
whole question of resistance is, indeed, barely touched 
It is difficult to imagine by what process of reasoning 
such an important subject is omitted in a book which 
positively bristles with laws and principles named after 
their discoverers 

This method of cataloguing physical laws -for it is 
little else at times—has its advantages, especially from 
an examines point of view It is doubtful, however, if 
it can be carried out consistent^ Prof Mombello cer¬ 
tainly has not done so, although in the majority of cases 
he seems to be historically sound One objection to the 
method is that, as it is impossible to group physical 
principles, like geometrical propositions, in a logical 
senes, and as physical principles belong to different 
axiomatic, experimental, or hypothetical grades, there is 
.1 strong tendency, in a compendium of the kind we are 
reviewing, to present these principles in a false perspec¬ 
tive There is no doubt, however, that Prof Moinbello 
has placed in the hands of the countrymen of Galilei 
an instructive and suggestive treatise bearing on the 
varied phenomena of molecular physics There is edi¬ 
torial carelessness in the spelling of foreign names, and 
serious faults of omission of the character discussed 
above But the teaching is in general sound, and Part V 
fitly closes with an account of Maxwell’s electromagnetic 
theory of light, and a discussion of the rharacter of the 
ether. C G K. 


THE MICROSCOPE IN THE CLASS-ROOM 
AND LABORATORY. 

7 he Microscope and Histology for the use of Laboratory 
Students in the Anatomical Department of the Cornell 
University By Simson Henry Gage Third edition 
Part 1 (Ithaca, New York, 1891 ) 

w | "*H IS is a practical handbook by a thoroughly practical 
histologist It is an expansion of an earlier and 
more concise treatise, written not for the amateur and the 
dilettanti, but for the laboratory student 
The recognition of the need of such a handbook is in 
itself an evidence of the practical character of its author, 
and of his knowledge of the wants of the serious student 
To follow intelligently the best and most suggestive 
histological teaching requires more than a passing or 
perfunctory knowledge of the use of the microscope \ and 
this can only be really acquired by those who have at 
least an elementary knowledge of the principles upon 
which this now really complex instrument is constructed 
It has become an instrument of precision, and precise 
methods must be adopted in its use This does not mean 
that it is more difficult to use than it was m the early 
years of the last quarter of a century ; but it only implies 
that the principles upon which it is to be successfully 
employed should be thoroughly understood and practised 
NO r 193, VOL. 46] 


Thus the apochromatic system of lens construction is 
an immeasurable gain, an improvement so great that its 
amount cannot be exaggerated, and these lenses are, if any¬ 
thing, rather easier to use than those of the older achroma¬ 
tic construction , but if the principles of their construction, 
and consequently the principles involved in the employ¬ 
ment of them, be not understood and carefully practised, 
they yield results entirely unsatisfactory 

Again and this is a point not referred Lo by Prof Gage 
—those who may be provided with a good battery of achro¬ 
matic lenses, and do not desire to face the cost of changing 
these for a series of apochromatics, may come wonder¬ 
fully near the best results of the finest apochromatic 
objectives by the use of real monochromatic light To 
obtain this with complete certainty, using any mono¬ 
chrome of the spectrum we may desire, with good lamp¬ 
light, is now not only possible, hut easily within the reach 
of all, and in such a manner as to lend itself to employ¬ 
ment with the condenser and any magnifying power it 
may be needful to apply , and by this means not only 13 a 
good achromatic lens, as it were, elevated optically inio 
an “apochromatic/’ but its numerical aperture is increased 
—the great desideratum, all else being equal, of good 
optical performance 

These are indications enough to emphasize the import¬ 
ance to the medical student generally, and to the histo¬ 
logical student in particular, of a book that will briefiy 
and accurately give him a knowledge of the principles 
involved in the construction and employment of ihe 
microscope, upon his intelligent use of which so much 
depends, but to which, as a rule, so little time is devoted, 
and therefore so little knowledge is possessed 

We do not for a moment suppose that a treatise like 
this, however well conceived and earned gut, can give 
efficient, to say nothing of exhaustive, knowledge of 
j optical theory, principles, and the laws and conditions of 
construction so as to enable a student to become in this 
sense a master of microscopic manipulation and inter¬ 
pretation , but it will go far to enable him to go through 
his work as a student with an intelligence and insight 
otherwise unapproached , and what is still more import¬ 
ant, it will give him the opportunity of acquiring ability 
to see in the preparations he is instructed to make, or 
which he is required to study, or which he makes of his 
own initiative, that which he is not directed to look for, 
and which may open up for him ahd his science new and 
important pAths But this cannot be done if the student 
is not, in a strictly scientific sense, using his instrument, 
and is therefore approximately certain ol the propriety of 
the interpretation Of what he has been able to make out 
in his preparation, 

Prof Gage has adopted a system of illustrations (which 
we think might have been of a more refined artistic 
character, with much advantage) which are concisely 
and in the main accurately explained, and are in¬ 
tended to cover the entire subject , definitions, descrip¬ 
tions and textual illustrations are added, which, taken 
together give a completeness to the treatise, that tho¬ 
roughly fit it for its intended purpose In many points 
it is as a matter of necessity, from its very nature, 
inefficient ,It can only indicate, and not exhaustively 
explain, many most important points But to the intelli¬ 
gent student alive to his subject, these are but spurs to 
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further reading , and the larger treatises, giving full ex¬ 
planations of the matter in hand, will not be long unread 
In short this treatise lays the foundation for a thorough 
microscopical training, entirely adapted to the wants of 
medical students 

It is printed only on one side of the page throughout, 
so that the blank page is open for notes, and by using the 
opportunities presented with wisdom, the book may 
icquire, in the hands of an industrious student, a doubled 
value 

We may note that there are some points that even with 
the restricted object of the book we think might have re¬ 
ceived fuller, or even more accurate treatment A fuller 
treatment might certainly have been given to the subject 
of “oblique light,” which is very lightly touched, but 
which is none the less, to the partially instructed, whether 
medical student or ordinary amateur, one of the most 
prolific and frequent sources of erroneous judgment and 
entire misinterpretation , and we believe that no trealise 
un microscopic work, whatever its object, can be tho¬ 
roughly efficient without giving it grave and careful con¬ 
sideration 

On the other hand it would have given greater value 
from the point of iccuracy if the details given for the 
1 Centring and arrangement of the Illuminator/' by which 
is meant the sub-stage condenser, had been of a somewhat 
later period On the use- the right use—of the condenser 
much of the best English work of the past quarter of a 
century has been spent Happily German microscopists 
ind opticians have during the past seven or eight years 
begun to perceive the value, nay, indispensable import¬ 
ance, of this apparatus, and the firm of Zeiss have, 
through Abbe, made successively chromatic, and subse¬ 
quently achromatic- condensers of increasing value We 
trust they may be induced to follow English opticians and 
make apochromatic condensers, especially one adapted 
in numerical aperture to their latest optical triumph m 
lenses, vi i , that possessing a N A of i 60 , the full value 
of which as an apochromatic objective can never be seen 
without it It is a pleasure to note that Prof Gage tells 
us that “ for all powers, but especially for high powers/ 1 
the condenser is of 41 great advantage" We believe it 
for the highest results, even with 11 low" powers, to be 
indispensable But it will never be by the employment of 
1 a pin-hole diaphragm put over the end of the con¬ 
denser * so that this aperture shall appear in the middle 
of the field, that the best possibilities of the condenser will 
be reached The student is plainly told that the " optic 
axis of the condenser and of the microscope should coin¬ 
cide/' but the best way of securing this coincidence is 
certainly not stated 

The blemishes of the book are nevertheless few, it has 
a decided purpose, and there is a large sphere for its 
action We believe that another edition will not long 
hence be called for in which its author will not find it 
difficult to emend and expand it Ln certain parts, and 
possibly still further to enlarge it, and we will add that 
we think it may not only prove of value to the students 
in the Anatomical Department of the Cornell University, 
but also to others on both sides the Atlantic, 

W. H Dallinger. 
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OUR BOOK SHELF 

An Elementaiy Text-book of Atagneiistn and Ehitruity 
By R. Wallace Stewart Univ Corr Coll Tutorial 
Senes (London W B Clive and Co , 1892) 

In this work Mr Wallace Stewart presents us with 
another of his excellent text-books on elementary science 
Just as his treatment of the subject was concise and clear 
in his book on heat and light," so here he has followed the 
same lines, and has placed before the student, especially 
one who is preparing for the matriculation examination of 
the London University, a course in magnetism and elec¬ 
tricity which will give him a thorough knowledge of the 
subject and a sound basis on which to make iurther study 
The illustrations and diagrams will be iound to lurm a 
valuable addition to the text, while ihc numerous ex¬ 
amples at the end of each chapter, if thoroughly worked 
out, should give a student a good insight into the an of 
solving problems 

Key to Arithmetic for Beginners By J and E J 
BrooTcsmith (London. Macmillan and Co , 1892 ) 

l Uis key will be welcomed by all ihose who are employing 
Mr Brooksmuh’s excellent arithmetic It has been pre¬ 
pared especially for the use of teachers, who will hnd u 
a valuable aid in their work, but no doubt it will be largely 
demanded by those who are studying this subject for 
themselves, lor much may be learnt by a judicious use of 
such a book The examples, so far as we have been able 
to see, have been ver> carefully and concisely worked out, 
and many difficulties that usually arise have here received 
careful attention 


LETTERS TO THE EDITOR 

[The Editor Joel not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 
to return , or to correspond -with the writers of t rejected 
manuscripts intended for this or any other part oj N ATUttE 
No nonce is taken of anonymous communications ] 

International, Geological, and other Records, 

My friend Mr Mmelon's lelter has opened a question that I 
have been rummaling for a very Jong time We ocraMonally 
hear of Lhe organization of science, but the very ABC is at 
present neglected, or carried out in a spasmodic and disjointed 
manner Let us lake for example geology We have several 
attempts at a catalogue and review of its yearly literature, of 
which I give lhe following examples. hirst comet the "Geo¬ 
logical Record,' 1 a publication very well in its way, buL making 
Ur appearance at irregulai interval*, and often much behind lime 
We have in Trof Blake s Annual lhe attempt of a single in¬ 
dividual to Lope wilh a man of literature that it is impossible for 
him to read, and treating of questions that no single person is 
or can he qualified lo deal juslly wilh The very obvious result 
of this is careless reviewing, and general tins at lilac lion of most 
authors whose papeis are submitted to the abstracting process 
I hope Prof Blake will not Lake these words as a disparaging 
appreciation of his attempt, which T think does him much credit 
as a single handed worker, but it will not satisfy the geologists 
in general, Next we have the J< Annuairc Geologique Universe!, 1 ’ 
for which great credit Is due to Dm Carey and Aginoourt 
Here we have the geological literature of each country treated 
separately, followed by a subject literature. Each article is 
Compiled by a specialist id his own branch, and one who is 
able lo form a Just opinion of the work and appreciate the 
salient points of it. Altogether the organization of the 
" Annual re " ii on the right lines, but 1 understand u is not a 
financial success, and I have very grave doubts if it will con¬ 
tinue, because the kupporleri of ore publication cannot be the 
supporters of several The nioUo 11 L’union fail la foice” u as 
true in this case as in any other. Then again there is not that 
official character about 11 that there would be wilh international 
co operation, supported by government*, scientific societies, 4 c. 
As two years* collaborator for the subjects of seismology and 


MO. I I9j, VOL 46I 



442 


NATURE 


[September 8, 189a 


vulcanology I can give some of my experiences In the first 
place it mean? a very big slice of time to read (for without thi? 
the thing had better be TefL alone) and review the annual litera 
tare of such subjects , for this there is no recompense whatever, 
but as I shall show actual money out of pocket It h lLnnoi- 
sible for the reviewer, unless residing in such towns m I ondon, 
Pans, or Berlin, to Bee all the literature of his subject hie, 
therefore, has to send out circulars, the exp;nses and postage of 
which, without counting labour.of addressing [ found to come 
to about 2 1 annually A considerable proportion of these cir¬ 
culars are not even answered by those who have published paper? 
on the subject during the year, and T am sorry to say that in one or 
two cases I have nad a reply insinuating Lhit I bad been 
" auitring" for a copy of the author s paper or book After the 
review is published come protests from auLhors (not many in 
my case, fortunaLcly,) whom, out of Common courtesy, time and 
money must be spent in answering Finally, wilh every care 
such a work is far from complete I would, therefore, hazard 
the following propositions —A preliminary committee to be 
formed os soon as possible to study ihe question of international 
records of scientific literature That such committee should 
determine the language of such records, the methods of organ 
ization of each sepiratc subject committee, the mean? fnd re¬ 
sources of such, and invite the co operation of other nations 
To my mind each record committee—?ay, for example, that 
of geology—should invite the specialists who are willing to 
collaborate to do so, should examine their minuscnpN before 
going to print, keep a lut of all known workers m that par¬ 
ticular branch, and find as many subscribers to Lhe work a? 
possible The central commitLee should niminatc the subject 
committees, treat with governments, socieLe^, and umveriUie? 
for support, and keep a loose card catalogue of all scientific 
investigators in the world, to whom should be p isted annually a 
circular requesting the dispitch of theii publication^ if p >ssihle 
With n shorL abstract by themselves, to the reviewer of their 
special subject, the names and addresses of whom should be 
appended to the circular In Lhis way reduplication of reviewer? 
circulars would not take place , and if a hotanis^ w> ote a piper 
on an earthq lake, for example, he would he reached by the ap 
plication from the vuIcanologHt ai well as by the botams 
Finally, should profits accrue in the future, I would suggest that 
they be equally divided annually amongst the reviewers I 
really hope that the subject will be taken by the horns before we 
reach— and we are near— a great scientific literary deadlock 

Harrogate, August 30 H J Johnston Lavis 

A Suggestion for the Indexing of Zoological 
Literature 

It ir obvious thp.t the numerous records of all sorts which com¬ 
prise the zoological literature of each year are only of use so far 
as we have access to and knowledge of them, and that their 
existence is actually a very serious encumbrance to those workers 
who are unable to make use of them 

It is self-evident that sooner or later, if zoology 13 to be pre¬ 
served from chaos, every fact oT any importance will have to be 
indexed for reference Otherwise, nearly the whole lives of 
zoologists will come to be spent in libraries, until the Lhing gets 
so intolerable that someone suggests that we bum all the books, 
and start afresh from nature 

Of course, a great deal of Indexing has been done, aod is 
being done The "Index Gen etSpec Anim "is well on lhe way, 
and Lhe 'Zoological Record " and other works of a like nature 
appear annually But these are mainly records of names of 
specie and genera described ax new, and the "Zoological Re¬ 
cord,” admirable and invaluable as it is, in not always complete, 
nor in some sections (notably the last on mol/usca) entirely 
accurate Much indexing is continually being done in mono 
graphs, such as the Brit Mus. Catalogues, and the value of 
this work can hardly be over-estimated, but here again it mostly 
relates to sprtus as such. Then there is the Royal Society's 
"Catalogue of Scientific Papers,” which Is good bo far os it goes, 
and the still more perfect Engelmann and Taachenberg Palling 
■aide, for ibt present, (he question of indexing past records* 
would it not be a great advantage if we could begin now, and 
index everything *1 it appears ? Possibly ihls could be done on 
the following pUn —- 

Let a society be formed, called, say, the Zoological Index 
Society, consisting of all writers on zoological subjects who 
will join. 
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1 he member? of the society to be provided with uniform 
record slips at cost price, on which they will undertake to record 
everythin* in their writings that they believe to be important or 
new These records might be under various head?, f f, the 
" semi-melanoid variety ,r of the leopard, described lo the Zoo¬ 
logical Society on November 20, 1883, might he indexed under 
/ i e/trfardus, under Melanism^ and under Cape Colony 

These slips to be seDt to lhe secretary of the society, who would 
arrange them in alphabetical order, in cabinets provided for ihc 
purpose The slips, under each special heading (e g , Species, 
Higher Groups, Variation, Distribution, &c ) would form con¬ 
tinuous senes The Blips of each year might be kept separate 
for six months, and then merged in the general index 

1 he members would be required to pay a subscription sufficient 
to cover Lhe expenses of the above , but it would probably be 
possible to obtain assistance from some of the scientific societies, 
and the most suitable place for the index to be kept is doubtless 
the Natural History Museum If this were accomplished, it 
would Killl he desirable to raise further funds, in order to increase 
the utility of the index in the following ways — 

(1) l)y obtaining an assistant secretary, whose duty it would 
be to copy out records from the index for workers residing in 
the country or abroad, at a certain small charge The applicant 
might ask, c <, r , for Lima r, or Jamaica, or Alhinism, and would 
pay according lo the number of records 

(2) By publications Possibly some arrangement might be 
made with the Zoological Record Committee, and special publi 
cations containing the record*, relating to matters then of 
interest might appear as often as possible 

Volunteer work in indexing earlier works would be accept¬ 
able Thus, some admirer ol Darwin mighL be willing to index 
the works of that author But in such cases n careful list 
should be kept of the books indexed and every index should be 
complete Presumably no one will dispute the utility of an 
index as proposed, but some may doubt the possibility of getting 
sufficient co-opera Lion If the idea of such an idex became 

familiar lo writers, it can hardly be doubled that each would 
desire to place hu writings on record along with the rest If a 
man's writings are not worth this trouble, they are surely not 
worth printing, unless, of course, they are of such a nature 
(e g , educational works) as not lo require indexing in this 
manner T D A Cockerell 

Institute of Jamaica, Kingston, Jamaica, August 15 


Ram with a High Barometer 

In Nature of September 1 in your note on the Annual 
Report on the Royal Botanic Gardens, Trinidad, vou emphasize 
the fact that at Trinidad it always rains with uhigh barometer 
Thu is a not uncommon phenomenon m oilier parts of the 
world Last year I made a series of meteorological observa¬ 
tions in MoshonaUnd, and more especially while stopping 
during June and July at Zimbabwe, add l there found that a 
high barometer was invariably accompanied by rain, and the 
higher the barometer the more certain and heavy waJ^the rain. 
The atmosphere was driest when the barometer was lowest, and 
then ihe difference of Lhe reading? of the dry and wet bulb 
thermometers sometimes exceeded 4 o c F 
This slate of climate in Mashoniland Is I think mainly due to 
the configuration of the country, which is such that moisture can 
only be earned there by southerly and south easterly winds, and 
they—as winds blowing towards the equator generally do— 
increase the atmospheric pressure 

It will be interesting to know if some such explanation wdl 
not account for the condition of things In Trinidad, and if any 
of your readers can tell of a similar state of climale ehe where. 

Roberi M W Swan 
15, Walmcr CreBcent, Glasgow, September 3. 


The Penelds 

With reference lo lhe note, August i8lh, that no news of 
the Perse Id 9 had then come to hand, 1 fancy the shower must 
have bean faifjy bright this year One of our scholars, C. E 
Elcock, while crossing from Belfast on the 9th, saw some bright 
meteors In ten minutes between 9 and 9.30, one lasting some 
Lime Afterwards only occasional ones occurred 

J Edmund Clark. 

Boothim, York, August 29 
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Variable Star T Cassiopeia. 

FttOM long-conlInacd obverv&tlonj of the above itar, irregu¬ 
larities in the ascending light curve may be expected about 
October or November next I shall be happy to supply a dia¬ 
gram of the field td any one interested in the question 

ClJTHIlEKT E PhEK 
Rouidon Observatory, Lyme, September 5 


THE OPPOSITION OF MARS . 


T HE Ttmes of Saturday contains a most important 
telegram, giving the results of Prof Pickering's 
observations in Peru during the present opposition of 
Mars, which is one of the most favourable which has 
occurred during the last half of the present century The 
work done at Arequipa m one respect contradicts, and 
in others goes far beyond, the results recently announced 
from the Lick Observatory There can be no doubt that 
a considerable advance has been made by this year's 
results ; many prior observations which have been consi¬ 
dered doubtful have been confirmed, and an additional 
interest lent to the observation of the planet 

The time, therefore, seems opportune for considering 
several questions connected with Mars, and it will be 
convenient to begin with the conditions of this year's 
observations, especially since the least astronomical 
among us has certainly noted with surprise the bright 
red star which now nightly rises low down in the south¬ 
east Nor will he or she be less inclined to regard it 
when it is recognized as the planet about which during 
the last month so much has been written of human rather 
than of astronomical interest. If everything that one 
sees in print be true, the inhabitants of Mars are signalling 
to us, and it only remains for us to choose our manner 
of reply Of course from signals the imagination of the 
ready writer has passed at once to words, and having 
got so far, each planet is about to become acquainted 
with the history and present conditionings of the other 
by means of a language understanded of our neighbours 
as well as ourselves 

But first as to the cause of its excessive brilliancy 
during the last month or so, for this doubtless has had 
sometning to do with the present general interest taken 
in the planet Mars was as bright in 1877, but on that 
occasion nothing nice the present amount of interest was 
taken In its movements and possible structure For this 
fhfefe are two obvious causes—one the increasing interest 
taken by people in science generally , the other, popular 
glosses on several recent discoveries made regarding 
Mars itselt 

The popular idea that the changes which have been 
recently observed on the planet are changes due to the 
work of its inhabitants—an idea based upon a mistrans¬ 
lation of a word—has, of course, generated the other one 
—namely, that vast operations have been undertaken for 
signalling purposes , and from this idea the step to Mr 
Galton’s or Mr Haweis's method of signalling back is a 
small one. Small though it be, however, the public 
interest has thereby been greatly enhanced 

One of the most senous suggestions in modern times 
regarding signalling to bodies outside the earth we owe 
to a German astronomer, who some while ago enriched 
the world with the idea that the inhabitants of the Moon 
might possibly be communicated with by Establishing on 
the vait plains of 5 ibena geometrical figures, such as 
circles, &c., built up of fire-signals, to which signal, if 
seen, the Lunarians would reply by reproducing them 
Then the popular mind was content to bndg^the chasm 
0/340,000 miles which separates us from the moon But 
now Man is the objective—Man, which at its nearest 
approach is 35,000,000 of miles removed 1 

-t Mars when in opposition may be very much further 
away than that; to far, indeed, that It is then observed 
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to be 1—5tK of its maximum brightness, and naturally with 
very reduced angular diameter The two preceding 
oppositions at which its brightness has been at all com¬ 
parable to its present one, took place in i860 and 1877, 
so that we find the most favourable oppositions about 
sixteen years apart The reason of this will easily be 
gathered from Fig I, which shows with sufficient accuracy 
the very elliptic orbit of Mars in relation to that of the 
earth The lines joining the ’two orbits are those con¬ 
necting the two planets during some oppositions from 
1830 onwards to 1871 The outer planet, Mars, is re¬ 
presented nearly at Wit.perihelion part of its orbit, that 
is tbe point at which it is nearest the sun (and therefore 
the earth, if we treat the earth's orbit as a circle), and 
the reason that the 1830 and 1862 observing conditions 
were so much better than those of 1869 and 1H71 is at once 
clear The opposition of 1877 and the present are rot 
shown on the diagram, but they occurred at a lime when 
Mars was not far from its perihelion 

The diagram also allows us to see that at the peri¬ 
helion pgint of Mars' orbit the planet is very nearly at the 



FIG i —The orbiiB of the Lxrth and Mon. 


time of [the southern solstice, the N. polo being inclined 
away from the sun Also that this must occur about four 
months before tbe southern solstice of the earth, the 
direction of the axis of which is also shown 

So that at an opposition which occurs in August, as 
the present one does, we observe what happens in the 
| summer solstice of the northern, and winter solstice of 
the southern, hemisphere of the planet. In fact, generally 
I we have — 


11 me or opposition N hernkphum 

August .. , Wittier 

November . Spring 
February , Summer 

May Autumn 


3 hemuphere. 
Summer 
Autumn 
Winter 
Spring 


The perihelion point of a planet's orbit is astro¬ 
nomically expressed by its heliocentric longitude, and 
the apparent size of its disc (on which its apparent 
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brightness depends) by its semi-diameter in seconds of 
arc Presuming that the longitude of the perihelion of 
Mars may be taken as about 334* the following table 
will show how the great brilliancy of the planeL in 1S77 
and the present year was caused , other less favourable 
oppositions are given for purposes of comparison — 


Dale 

Semi 

Heliocentric 

of opposition 

diameter 

longiLude of planet 

1862 , October 5 

u 

10 8 

12 

1869 , February 13 

S 2 

M5 

1873 , April 27 

9 l 

217 

1877, September 5 

U7 

343 

1881 , De-ember 26 

9 2 

95 

1884 , January 31 

83 

13* 

1888 , April 10 

9 2 

201 

1802, August 13 

14 7 

312 


So much, then, for the distance conditions At its 
neirest approach the planet is 35,000,000 miles removed 
—let us say 150 times more distant than the moon 
We next come to the conditions of visibility Mars is 
nearest to us (the degree of nearness depending upon its 
position in its orbit) when “ in opposition,’ as we have 
said—that is, when it is in the south at midnight, and 
opposite the sun, the sun then being, of course, due north 
below the horizon 11 will then appear to us" full,” as the 
moon is said 10 be full when she occupies an analogous 
position. At this moment, then, the earth is invisible to 
the inhabitants of Mars unless she happens to transit the 
sun's disc. 

The earth appears to Mars precisely as Venus does to 
us, and if inhabitants there he on Mars, and they study 
astronomy, a transit of earth to them will be what a 
transit of Venus is to us 

Further, as we see Venus as a half-moon, and when 
neirer to us as a fine large crescent, 50 the Martians, as 
the earth approaches them, will see Iter as a half-moon 
and then as a crescent, getting finer as the apparent 
diameter of the completed circle gets greater 

Mars, to sec us best, must occupy a point near its j 
perihelion These things may be gathered from Fig 2 , j 
in which an opposition at Mars’ perihelion is shown, the 
orbits, but not the size of the bodies concerned, being to 
scale Before the conjunction of the three bodies (in the 
line Mara, earth, sun) is approached, Mars will first have 
the earth as a half-moon at a, this will gradually melt 
into a crescent till the moment of conjunction After¬ 
wards the crescent will broaden, and its diameter will be 
reduced till the point a* is reached, when the earth will 
appear as a half-moon again 

It is clear, therefore, that the earth will be a morning 
and evening star to Mars at the lime of their nearest 
approach* The earth’s crescent must not be too fine, or 
no observation will be possible on a dark background of 
sky In other words, although we can observe Mara best 
when he is “nearest, the privilege of seeing the earth 
when nearest to Mars is denied to his inhabitants 

We are now, then, in a position to discuss, so far as 
the mere conditions of visibility are concerned, the two 
Suggestions as to earth-signalling to which I have already 
referred 

Mr Gallon's proposal depends upon the observation 
that a “reflected beam of sunlight sent through a hole in 
a plate in front of the mirror was just distinctly visible as 
a faint glint at a distance of ten miles when the hole was 
a square of one-tenth of an inch in the aide.” He then 
adds 11 The amount of fog and haze that a beam of light 
would traverse between us and Man when the planet was 
high above our horizon could not exceed that along a 
terrestrial base of ten miles ; consequently the same pro¬ 
portion between the size of mirror and the distance would 
still hqjil true. It follows lhat the flash from many mir¬ 
rors simultaneously, whose aggregate width was fifteen 
yards, fcnd whose aggregate length (to allow for slope) 
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was, say, twenty-five yards, would be visible in Mars if 
seen through a telescope such as that at the Lick Obser¬ 
vatory With funds and good will, there seems no in¬ 
superable difficulty in flashing from a very much larger 
surface than the above, and sending signals that the 
inhabitants of Mars, if they have eyes, wits, and fairly 
| good telescopes, would speculate on and wish to answer 
One, two, three, might be slowly flashed over and over 
| again from us to them, and possibly in some years, to 
allow time for speculation in Mars to bear practical fruit, 
one, two, three, might come back in response Dr 
WhewelJ, if 1 recollect right, wrote a paper on the possi¬ 
bility of corning to an understanding with lunar mhabi- 
| tants, if there were aiiy He would begin from the 
j mathematical side The practical difficulty is by no 
1 means insuperable of enabling many independent 
I observers (who need not be near together) to direct their 
flashes aright If mirrors could be mounted without 
much cost as hehostats (and perhaps they can be) it 
would be easy enough to do this My own method is not 
practicable, at least without considerable addition and 
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modifications, as it requires the object to be visible to 
wards which the flash is directed, but Mars is not visible 
to the naked eye at da\ " 1 

Mr Gallon then uses sunlight and works in the day , 
Mr Haweis, on the other hand, suggests electricity and 
night-time — 

“ I infer from the astronomers that a signal on our 
earth about six miles in size of the nature of a bright 
light could be seen by the inhabitants of Mars, who by 
all accounts seem to be making the most systematic and 
herculean efforts to communicate with us by flashing 
triangular signals of presumably electric light. Why 
cannot we anBwei those signals by something which 
would resemble the lighthouse intermittent signal ? Here 
is the method, London every mgbt presents an area of 
at least twelve miles square brilliantly illuminated 
That illuminating power might be enormously increased 
with only a tew additional centres of powerful electric 
light But without any additional expvtse^ a little cd- 
operation on \he pan or the gas companies would 
suffice to alternate darkness and light at internals 0/ five 

1 Ttm* i, August 61 lBgx 
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minutes over the whole of London between certain hours 
when traffic is more or leas suspended If only tried for 
an hour each night some results might be obtained 
We have actually the mechanism for interplanetary com¬ 
munication every night—why not use it ? ” 1 

Mr Gallon is careful to point out that his method of 
signalling requires sunlight, and that the signals are to 
be flashed to Mars in the Earth's daytime , the moment 
of opposition therefore is at once out of the question 
Even with the Earth at either a or a in our Fig 2, the 
Sun and Mars would be 90° apart, and in any case the 
signals would be visible to the Martians (if visible at all) 
on the part of the earth lit up by the Sun This does 
not seem a favourable condition, or at all events the 
most favourable one 

Mr Haweis' plan secures a much stronger contrast 
If it or something like it could be carried out, we can 
imagine the inhabitants of Mars studying the delicate 
earth crescent (with telescopes as powerful or more 
powerful than our own bicn enUndu\ whether as a morn¬ 
ing or evening star, and then seeing rhythmic flashes, 
reproducing the star included in the crescent of the 
OtLoman flag well within the horns of the crescent 
Here we certainly get light on dark instead of light on 
light. 

But there are other conditions of visibility besides those 
we have so far discussed Supposing the whole electric 
energy of London turned on Mars would the volume of 
light be sufficient to produce a valid signal ? 

It Is worth while, quite independently of the popular 
expectations of the present moment, to inquire into the 
actual conditions of the problem, telescopes on Mars as 
powerful as our own being always assumed 

If we are armed with a powerful telescope, under the 
best seeing conditions, first among which is its location 
at a considerable elevation, we may perhaps reckon upon 
using a power of 1000, that is, the object is magnified a 
thousand diameters , in other words, it is brought a 
thousand times nearer In the case of the moon, under 
these conditions any part of her we might choose to study 
could be examined, as if from London we were viewing 
it over Yorkshire with the naked eye 

The late Mr Laasell, I believe, claimed as the highest 
achievement possible with his 4-foot telescope in the 
pure air of Malta, that if the lunarians were shaking a 
carpet as large as Lincoln's Inn Fields he could see 
whether it was round or square This then would be 
the tu plus ultra in the case of a body 240,000 miles 
away. 

Now, if we take the nearest distance to Mars as 
35,000,000 miles, as I have stated, 

1,000,000 magnifying power would give 
ufl the power of atudying 
Mari m if it were 
ioO.ooo ditto ditto 

lo.ooo ditto ditto 

1000 ditto ditto 


MiIcj 


1 


JS 

35° 

35°° 

35.°*° 


away 

from 


Wp can put this differently To the naked eye at 
the distance of Man 1" — 160 miles* Were Mars 1000 
times nearer would become 16 mile. Now this at 
first seems very hopeful^ for the extenor satellite of 
Man has been seen in Tanou9 telescopes 
We have already learned that the power employed 
fiat month at the Lick Observatory has not been so 
much as iooo, but such that the planet has been 
brought within a distance of 50,000 miles Under these 
conditions a line on Mari a quarter of a mile long will 
■ubtend an angle of i", or two lines a quarter of a mile 
apart should be separated and appear as doubles. 

The second satellite 10 whicMfcfe^c#has been made 
is only some 10 mile* in diameter. We are justified 
by the visibility of the satellite, then, in saying that 

* Pall Mali Gm**tt*, August 18 . 
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if a space 10 miles in diameter could be lighted up, 
as brilliantly as by sunlight, on the dark hemisphere of 
the Earth when Mars is above the horizon and at peri¬ 
helion, it could be seen from Mars by telescopes equal to 
our own 

London, of course, is more than 10 miles in diameter, 
and we can imagine all the navies of the world with their 
search lights to flash simultaneously towards the planet, 
or to light up the clouds in a space as large as London, 
but there then will remain the question of the intensity of 
the light What do electricians say is possible in this 
direction ? 

Whatever the answer to this question may be, it seems 
that signalling on Mr Haweis' lines, light on dark, is a 
more hopeful proceeding than that suggested by Mr 
Galton, and that on this system our conditions for read¬ 
ing signals are far better than those on Mars, as our dark 
hemisphere is much more exposed to our sister planet 
than is hers to us 

It is tiTne now that we turn to those recent observations 
of our neighbour which have given rise to the ideas 
we have been discussing—-ideas based upon the suppo¬ 
sition that there is evidence which goes to show that 
the Martians are signalling to us by digging '‘canals” 
1000 miles long and 200 miles wide, and then 
doubling them, and in addition lighting numerous signal 
fires or flashing electric lights I 

Here we approach a region of astronomical inquiry 
which requires no enhancement of its interest by the 
intrusion of popular delusions or imaginings, which, 
moreover, for the next few months as details come to 
hand, will have all eyes directed to it 

It is not necessary to go further back than the year 
rSjo to appreciate the importance of the later inquiries. 
In 1830 Beer and Midler made an admirable senes of 
drawings of the planet which enable d them to affirm the 
existence of fixed markings.and having fixed markings, not 
a long senes of observations was necessary to determine 
the period of the planet's rotation on its axis 

In 1862 I (and many others) had no difficulty in recog¬ 
nizing the features on the planet which Beer and Midler 
had observed with smaller optical power thirty years 
before The instrument employed was a 6-inch Cooke 
achromatic, which T still hold to be one of the finest 
telescopes ever made It enabled me to add details 
to those before noted, and the observations left no 
doubt on my mind that Mars had an atmosphere like our 
own , that its temperature did not vary many degrees 
from our own , that there wore land surfaces and water 
surfaces , clouds and very obvious cloud drift , polar 
snows which melted wiLh marvellous rapidity as the 
perihelion sun made its full strength felt Further, that 
the changes in the appearances observed, especially in 
the lighter or darker shading, depended upon cloudj and 
the smoothness or roughness of the water surfaces 

This latter conclusion I arrived at from the fact that 
the darkest markings, assuming them to be water surfaces, 
were more or less land locked, and that changes in some 
of these surfaces were always most obvious close to the 
land It was clear also that the rapid melting of the polar 
snow must be accompanied by tremendous inundations. 

I append, as an example of the kind of work done on 
the planet with the small refractors generally available 
thirty years ago, some extracts from a memoir I com¬ 
municated to the Astronomical Society at that time 1 The 
large refractors employed added so far as I know very 
little 

, 11 Although the complete fixity of the main features of the 
planet has been thu* placed beyond all doubt, dally—nay, 
hourly —change 1 * in the detail and in the tones of the different 
prim of the planer, both light and dark, occur These changes 
are, I doubt not, caused by the transit of douds over the different 
■ Mam. R.A.F. iF6j, p. i?'> 
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features The effect of a cloudlets and perfectly pure sky, both 
here and on Man, appears to be that the dark portion! of the 
planet become darkest and moat distinctly visible , the conjt- 
finea (if I may so call them) being at such times so hard and 
sharp, that (as has been mentioned by Mr Las&ell) it is quite 
impossible to represent the outlines faithfully , and this effect, 
be it observed, is completely disLinct from the way in which the 
features grow upon one. MM Beer and Madler remark 
‘ Generally some time elapsed before the undefined mass of 
spots seen upon first looking into the telescope resolved 
itself into recognizable parts ’ This observation will commend 
itself to all who have observed such a delicate object 

" The effect of clouds, on the contrary, will be, I think, to 
make the dark portions less dark hi proportion to the density of 
the clouds, and the light portions lighter In the same proportion 
It can never make a light portion dark If this be so, when we 
bee a dark spot well defined, we can be sure that no clouds are 
above it, and that we actually see the planet itself, we caDnot 
be sure, however (unless we are acquainted with the locality 
from previous observation), that dark 9 pots do not underlie any 
of the lighter portions Some instances of cloud transit were 
suspected by Father Secchi in 1858 Several unmistakable 
instances occurred during my observations 

“ But besides the cloud-masses, which, as we have seen, 
obliterate the dark portions either partly or wholly, giving rise 
to different contours and tones, and rendering the actual 
features of the planet undistinguishable, the dense atmosphere 
of Mars, with its fogs and mists, appears to go for very much 
I mention this more especially 10 point out that—although 
its effect was evident in the southern hemisphere in mid summer, 
upon the spots as they came on, and left the disc, os remarked 
by previous observers—it was much more evident in ihe northern 
hemisphere in mid winter, blotting out, as before remarked, 
even on the central meridian, all features north of + 30“ lati¬ 
tude This would ''appear to furnish another proof of extreme 
seasons on Mars, in addition to that supplied by the rapid melt¬ 
ing and great extent of the polar snows, and to point out the 
desirability of taking advantage of all oppositions which happen, 
as did those last year and in 1830, in the full summer-time of 
the southern hemisphere, when the atmospheric conditions of 
the planet may be considered the best possible With regard 
to this k>t point, it may be remarked that ihe southern hemi¬ 
sphere is the one which we shall ever be able to study beat, in 
consequence of the great distance of the planet from ui at 
those oppositions which occur when the northern one la turned 
to us 

" Wilh regard lo the green and red tints so often noticed on 
Mars, my observations nave led me to hold the same opinions 
as to their nature as those arrived at by Father Secchi in his 
study of the planet k 1858 Nor do I think Lhat it can any 
longer be doubted thfl,—1as he considered probable—the green 
and red portions do actually represent seas and continents, and 
are not the effect of contrast 

11 The dark portions weag noticed to be decidedly green in 
my instrument, both by myse)f and others who observed Mars 
from time to time with me, tne colour being especially marked 
in Beer and Madler’s spot p n (Drawings Noi 7 and 8) In 
spite of the over correction of by object-glass, which should 
have ' reinforced ’ (he red tinge, h never sufficiently deci¬ 
ded, I think, to suggest a contrast, anA indeed, the green was 
sometimes unmistakable when the rtf was not noticed, and 
when therefore there was no contrast Lo mislead the eye 

"Another point of jgwament betweeh the two ieriA*6^ 
drawings is not ^Htltatrspnarkable the spots which*wended)4 
wred lobe of a ttfct decidedljfcdark tint in iSjo werd darkest 
ta»! year , and supposing Ihe dork portions to be water. The 
darkest spots are those which are nearly, if not quiLe, land- 
looked* Poising on from the consideration of tne general 
features of the planet, (he snow zone next demands our atten¬ 
tion . . Last year the solstice occurred on August 30, on 

the 23rd of which month the snow-zone was estimated to be ^ 
of the apparent diameter , by the 2«h of the next month, Sep 
-tember, this was reduced to about ***, and again to ^ by Octo¬ 
ber II, when It was at times scarcely discernible , after which 
it bejjan apparently to increase again jl 

“ To the great eccentricity of the orblfcof Mari, and the Act 
that the summer of the southern heiAphere occurs when the. 
planet is near perihelion, 11 doubtless to be ascribed this very 
etpid melting of the southern tnow 4 one, an observation con¬ 
firmed by the much slighter variation in ihe dimensions of tye 
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opposite one, It appears to follow from my drawings, and I 
think also from thote of Messrs. Beer and Midler, although 
they make no mention of the fact, that even at its minimum tne 
centre of the snow-zone was not absolutely coincident with the 
planet’s pole, being situated In somewhere about 20° of areocen- 
tric longitude (using Beer and Madler’s start point), and in a 
latitude probably only a very few degrees from It . The 

snow-zone was at limes so bright thai, like the crescent of the 
young moon, it appeared to project beyond the planet’s limb 
Thu effect of irradiation was frequently visible , on one occa¬ 
sion the snow-spot was observed to shine like a nebulous star 
when the planet itself was obscured by clouds, a phenomenon 
noticed by Messrs Beer and Madler, recorded in their valuable 


he 3. Man September as, 1B61 "howing ihe darker shading of a land¬ 
locked water surface and i!» projection Into ihe open water beyond 




Fig 4 Man 5eptsah*r 
and ihe details of otn or 


1863, ■ hosting jrtjhi appearance of snow cap, 


Ihe chiefs 


work, fragments sur Its Corps Celestes The brightness, hflff 
ever, seemed to vary very considerably, and at Limes, etpedW 
when the snow zone was near its minimum, it was by no mean 
the prominent object it generally is upon the planet’s disc " 

We owe .t to the illustrious Italian astrononie 
Schiaparelli*that a world of wonders undreamt of thirt] 
years ago no^tform* JRfe chief subject of inquiry. Hii 
work was begin at the opposition of 1877* which, ai wi 
have seen, was aa favourable as the present one. and con 
ipued during that of 1879-30 He showed that thosi 
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parts of the planet which had been regarded by myself Not only was this wonderful change noted, but here 
and others as the land surfaces, instead of being wanting and there bright spots (previously noted by Green in 
in detail, as they had been seen, were really riddled by 1^77, and recalling Dawes’ “snow island," seen in 
streaks, many of them very long and very straight, but m 1S65), were recorded 

every case running towards a water surface, and in many In the doubling of these water channels then, and in 
cases connecting two water surfaces These streaks he these snow tipped hills, we have the origin of the “canal 
called canali, which in Italian, as eanalu in Latin, means digging" and “fire signals” of which we ha\e lately 
either a channel, a canal, or a pipe Unfortunately, heard ao much 

however, whenever it has been translated into English Ft will thus be seen that the widespread notions of the 

the word canal has been used, which of course with us signals from Mars rest only on a mistr mslation and upon 

suggests human labour We have already seen what this the popular imagination running not 1 nong the startling 
has led to revelations of modern observers, among whom m this 

As a result of this minute inquiry rendered possible by special line of work Schiaparelli must be acknowledged 
his fine instrument (8} in Merz) and perfect observing as fit lIc pnneeps 

weather, a complete map of the planet with these The observations which engendered invention m one 
channels was made 1 But this was but the beginning of class of minds engendered doubts in others, but the w ork 
marvels During the opposition of 1881-82 the work was of Perrotin and Thollon at Nice in 1KH6 with the ii- 
continued, and now Schiaparelli, besides endorsing all inch refrictor has completely endorsed Lhe main poinLs 
the discoveries of 1880-81, found that in at least twenty advanced by Schiaparelli with regard to the exisLenre of 
cases the channels were doubled and consisted of two the channels or straits Two or three reference^ to 

streaks 200 or 400 miles apart, instead of one l append i their published papers will show clenri) what their \ ic>v 



Fu 5 Doubling of the channel*), obiurveil by Schnp.irrlh in i89a 


a copy of the sketch map he gave in his preliminary 
communication to the Academy of the Lincei 2 

He distinctly stated that the doubling of these chan 
nels seemed to be connected with the time of the planet’s 
year, and to occur simultaneously over the superficies of 
the planet which is supposed to represent land, When 
the opposition took place in August, that is in the full winter 
of the northern hemisphere, no trace of the doubling 
was visible which is precisely what we should expect 
if the doubling depended in any^wey upon inun¬ 
dations caused by the tttydt&g of the northern snows, 
the north pole being turned away from the sun The 
equinoic took place on December ifl h i88i, and 
fcMjopttosUion took place in the same month The 
doubling of 17 of these channels was observed be- 


^ tween January 19 and February 19—that is, in the late 
ng of the northern hemisphere, which again is pfe- 
ly what we should expect if they were connected 
with Inundation 1. 


f Quarvuioni MUonpmlclM a fincha tull' um U1 Cstbi 
OPoarifla del pluata Maurte R. Acad del Uocci, 1&80 Bi 


ionia e tulle 
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of the relation of them to tt^e variously-tinted parts of the- 
planct really is - 

“ The triangular continent, somewhat larger than 
France (the Lybia of Schiaparelli’s map), which at that 
time stretched along both sides of the equator, and which 
was bounded south and west by a sea, north and east by 
channels, has disappeared Therplace where it stood, ns 
indicated by the reddish-white tint of land, novj shows 
the black, or rather deep-blue, colour of the seas oLhlau. 
The Lake Miens, situated on one of ThS channels, bas 
also vanished, and a new channel, about 20 long and I 
or 5 broad, is now visible, running parallel with v rhe 
equator to the north of the vanished continent Thi^- 
channel forms a direct continuation of a previously exist¬ 
ing double channel, which it now connects with the sea 
Another change 19 the unexpected appearance about the 
north pole of another passage, which seems to connect 
two neighbouring seas through the polar ice ” 1 

A short time afterwards M Perrotin stated that this 
same district of Libya, had undergone a further change,, 
.the “ sea M which had so recently covered it having retreated 
1 A Attract !■ NaTI/hb May zi, iBBB 
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again for the most part, so lhat the appearance of the dis¬ 
trict was intermediate between that which it recently pre¬ 
sented and that under which it was seen in 1886 Of the 
channels M Perrotin has noticed four, three of which are 
double, which, starting from the “ seas " of the southern 
hemisphere near the equator, and following a nearly 
meridional course, extend right up to the north polar ice 
cap, being traceable across the “ seas " which immediately 
surround the latter 

Although Schiaparelli, as it will have been seen, con¬ 
nects the changes in the channels with the seasons of 
Mars, and although Perrotin and Thollon show their 
relation to the seas in their vicinity, other explanations of 
the phenomena have been suggested Among these we 
must first refer to the view of Fizeau, 1 that we were in 
presence of the results of glaciation on a tremendous 
scale, the parallel ridges being likened to crevasses or 
rectilinear fissures 1 It was imagined by him that relatively 
longer seasons and a lower temperature were capable of 
producing crevasses some thousands of miles long and 
hundreds broad 

But this was not the only physiographic explanation 
offered Mayeul Lamey, a Benedictine monk, ascribed 
the channels to volcanic action , to him they were the 
remains of enormous crater walls, and he states that 
they archest seen when Mars reaches its most gibbous 
form and the angle of the incident light is greatest 

11 Le plus souvent les astronomes se bornent a observer 
Mars vers l'dpoque de son opposition, c’est-Vdire de sa 
plus grande proxiinite de la tcrre , c'est, pensent-ils, le 
meilJeur moycn de voir bien et de pr£s les ' mers ’ de 
Mars Si ces laches dtaient des mers la raisonnement 
serait excellent, mais ll n'en est pas ainsi M. Schiapa¬ 
relli a d£jd fait la remarque que les canaux ddcouverts 
par lui ont observes non au voisinage de l'oppoaition 
mais un mois, deux mois apr£s Et pourtant la planiite 
est alors bien eloignde ddji de nous Pour moi, je con¬ 
state dgalement le mdme fait , je ddcouvre tons les soirs 
un nombre de cirques de plus en plus considerable La 
raison en est bien simple, du moment que les taches sont 
des ombres, ou du moms des parties r£fldchissant moms 
Iu lumidre A l'dpoque de Topposition, en effet, les rayons 
solaircs tombent ^ peu prts perpendiculairement sur la 
surface de la plandte , Mars ne possdde alors pas de 
phase, tandis qu’un mois avant ou aprfca, la phase est 
trds accentude et les ombres deviennent possibles avec 
les dldvatidns du soL" 2 

Another attempted explanation was that the channels 
were doubled in consequence of some play of diffraction 
Bul enough has been said on this head , let us rather 
turn to the first fruits of last month's work 

At the Lick Observatory the channels were seen, and 
one of them was considered by three observers lo be 
doubled 

From Peru we learn that Prof Pickering saw many of 
the channels observed by Schiaparelli, but all were found 
to be single The telegram adds, “ not double, as stated 
by him” , but here is an error. We are near the southern 
solstice, as in 1877, and they were Wfl/seen double at that 
epoch But even this is comparatively uninteresting 
after the revelations as to the effects of the melting 
snows. 

Prof. Pickering discovered two mountain ranges in 
Mars to the north of the green patch near the planet's 
sooth pole. Between these mountain ranges the melted 
snow has collected before flowing northward. In the 
equatorial mountain regions snow fell, covering two of 
the summits, on August 5 On August 7 the snow had 
melted u I have seen eleven lakes, the professor writes, 
11 varying in size. These lakes branched out in dark lints 
connecting them with two large dark areas like seas, but 

■ ComfUt Rrndut. JOn*. 1B8& 

3 “ Now nr la DSconrena du Syiifema Gdologique Eruplif da la pUniie 
Min." Par Fr. Mayotil Lkmiy, O Anton (Drjuiaian, 1BI4.) 
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not blue There has been much local disturbance in the 
clouds round the planet since ihe snow melted, as is 
evident from the dense clouds which were concentrated 
within one area These clouds were not wluLe, but yel¬ 
lowish in colour, and partly transparent They now seem 
to be breaking up, but are still hanging densely on the 
south side of the mountain range The northern green 
spot has been photographed ” 

Surely we have here the connection between the work 
of 1862 and 1877 The channels are true wat^r channels , 
at one time at low channel we may have an unimportant 
stream like the low Nile, at another an ancient river-bed 
as it were, is filled to the utmost limit by the inundumn 
One requires to have seen an Indian river, or belter still, 
the Nile valley to realize what an inundation may mean, 
and especially under the conditions which have now been 
established to exist on Mars But we may go further A 
comparison of Schiaparelli’s sketch of 1882 with his 
map of 1879, helps us considerably, and shows that we 
must take the effect of clouds over warm water into con¬ 
sideration Two among the most undoubted and con¬ 
tinuous water-surfaces which I observed in 1862, which 
he has named Mare Cimmenum and Sabreus Sinus, were 
doubled also in 1882, and in my mind there is no doubt 
whatever that this doubling, at all events, is due to cloud 
banks lying, or rather travelling longitudinally, along the 
centre of the water-surface, precisely as the most magni¬ 
ficent cumuli which 1 have seen on this planet, follow the 
Equatorial current, entering the Carnbean Sea by Tobago 
Obviously, by their lightness of shade, the channel* are 
shallow, and they are only noticed in or near the tropics, 
so that the water must be highly heated before it empties 
itself into any of the southern seas 

Certainly it must be acknowledged that while the reve¬ 
lations show a remarkable similarity to our own atmo¬ 
sphere, so far as chemical structure and temperature are 
concerned, for the onus probandi lies with those who 
deny that we are dealing with the various forms of water, 
it would appear Lhat the extremes of heat and cold are 
more generally operative in Mars than with us The 
problem thu9 presented to us should prove interesting to 
the geologist Was there any period in the earth's past 
history, or can there be in the future, which more re¬ 
sembles the present Martian conditions? Had we these 
enormous inundations, chiefly caused by polar snows 
melting ? If not, were we sheltered from them by our more 
circular orbit and shorter year ’ Is Mars red because it is 
muddy ? If so, what mud could give it the tinge we know ? 

J Norman Lockyer 


NOTES 

For some days much anxiety felt as to the condition of 
Sir Richard Owen We are glad to lay that his health has 
greatly improved, and that he is now able to take more nounah- 
mem 

The four hundredth anniversary of the discovery of America 
is being celebrated this week with great splendour at Genoa 
The King and Queen of Italy are taking part in the celebration, 
and the maritime Powers are represented by a fine aisemblage 
of warships 

A Botanical Congress, which Is attended by some of t^e 
most eminent botanists of Berlin, Paris, Jena, and St. Peters- 
burg, was opened at the University of Genoa on September 5 

An interesting ceremony took place at the University ol 
Genoa on Tuesday, when the Hanbary Institute wei formal!) 
handed over to that body. The correspondent of the Tiwus a 
Genoa says that Hr Thdtiiai Hanbary, an English gentleman 
jgrhose house at La Mortals, near Ventimiglia, Is well kndwn U 
visitors to the Riviera, had already won the gratitude of Italian 
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by hia generous denis in that neighbourhood, and a yeir or two 
■go he offered ^4000 to found an institution in Genoa for the 
encouragement of the study of botany Senator Secondi, presi¬ 
dent of Lhe University, gave expression to t, sincere feeling of 
gratitude towards Mr I {anbury, and accepted the gift of the 
institute in the name of the University A large number of dis¬ 
tinguished botanists, who are attending the congress now being 
held there, were present at Lhe ceremony 

The meeting of lhe German Mathematicians’ Union in 
Nfirnberg, and the Mathematical Exhibition, are postponed on 
account of lhe cholera 

The German Chemical Society have resolved to found an 
Institute in remembrance of lhe late Prof von Hofmann Large 
funds will naturally be required, and all pupils and Lhose who 
honour Hofmann’s life and work are earnestly requested, in a 
recently issued circular, to send contributions Even those who 
had no personal knowledge of the illustrious savant, but have 
been inspired to work by hia example, will no doubt lie willing 
to take part in Lhe scheme The proposed Institute will not 
merely serve chemical purposes, but will beapJiccof general 
scientific research 

The International Congress of Physiologists has held its 
second triennial session at Liege with Prof Holmgren (Upsala) 
ns President, m the Physiological Institute under Prof Lion 
Fredencq The Congress terminated on Thursday, September 
I, after a banquet at which the Burgomaster of the city was 
present More than one hundred physiologists attended the 
Congress 

The thirteenth Congress of the Sanitary Institute will be 
held at Portsmouth from September 12 to 17 Sir Charles 
Cameron will preside, lhe Congress will be divided into three 
sections—one dealing with sanitary science and preventive 
medicine, another with engineering and architecture, and a 
third with chemistry, meteorology, and geol ogy Conferences 
will be held by naval and military hygienists, by medical officers 
or health, by municipal and county engineers and surveyors, by 
sanitary inspectors, and by ladies on domestic hygiene A 
health exhibition, including saniLary apparatus and appliances, 
in connection with the Congress, will be held in the Drill Hall 
from September 12 to October 8 

A photograph of the late Admiral Mouchez—onL of the 
beat photographs of him we have seen—appears in the July 
number of the BtUltiin Astronomiquc, which journal owes its 
existence to his indefatigable exertions, There is also a brief 
account of his life written by M Tisserand 

The sixth session of the Vacation Courses, known as the 
Edinburgh Summer Meeting, has just come to a close after a 
very successful month’s work The Importance of this meeting 
increases year by year with the steadily increasing number of 
students, and with the more complete organization of the plan 
of study, Thu has again been arranged so as to assist in the 
training of school teachers and Univenity Extension lecturers 
for the new duties which are beginning to devolve upon them in 
connection with the requirements of County Councils for 
technical education Hence the principle of 11 Regional Study" 
hoi ogam been kept prominently In view, Edinburgh and its 
districts being liken os a typical area, and affording a starting 
point and vivid concrete illustrations for lhe courses on 
sociology and anthropology (Profs. Ueddes and Haddon) on 
the one bond, and on the other for those 01 biology (with 
■pedal counea of zoology and botany) and physiology by Mr 
J Arthur Thomson, Prof Haycrafl, and othen. The course on 
literature by Prof, Moulton, which was very largely attended, 
followed to a large extent the same general lines as the more 
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purely scientific courses The work in the historical seminary 
and Lhe studio was continued, and a senes of technical education 
lectures was given in the evenings by Principal Dyer, Profs 
Mavor, Geddes, and Prince, Mr C Williams, and others 
Many nationalities were represented among both students and 
teachers. Besides many British Association and other visitors, 
Profs, Haeckel (Jena), Delage (Pans), attended the meeting 
Special lectures were delivered by Trofs Devine and Rolf 
(Philadelphia), Profs Manouvner and Demoulins (Paris), 
Principal Dyer, Profs Mavor, Prince, Lloyd Morgan, holloa, 
Messrs R Aitken, W Renton, R Irvine, and others A 
series of interpretative recitals by Prof Moulton, and four con¬ 
certs illustrating the history of music were also given 

T ift\ scholarships, named the Townsbend Scholarships, from 
funds bequeathed, by the Hte Rev Chauncey Hare Inwnshend, 
for working class boys or girls between 14 and 21, to be held 
for one year, have just been established in connection with the 
Westminster Technical Institute, 40 being free and 10 com¬ 
petitive «The subjects Laught in the Institute, which was 
founded by the Baroness llurdctt Coutts, are rudimentary, com¬ 
mercial, and technical, and include drawing, technical, mechani¬ 
cal, and artistic, geometry, practical, plane, and solid, working 
in wood, Lad, metal plate, t^c , cookery, dressmaking, short¬ 
hand, lortign languages, &c 

A KLMARKAHLR gTotto, which 19 exciting the interest of 
French geologists and mining engineers, was recently revealed 
by an explosion during the piogress of the ordinary work in a 
quarry at Taverny 1 he Paris correspondent of the Tirrtts says 
there 13 a subterranean gallery, with walls polished as if by 
water , and that it is some 1500 feet in length, and ends in a 
great chamber about 40 feet m diameter and 6 feet in height 
Scientific men have hazarded various conjectures as to the 
source of the watercourse by which this cavity seems to have 
been formed 

Mh Hermann Krone gives, in No 7 of Wiedemann's 
“ Annalen," an account of some further experiments connected 
with the photography of sptetra in their naLural colours by 
Lvppmann's method He finds that the correct rendering of 
the various colours deptnds upon a high degree of accuracy in 
the proportions of the finely divided silver haloid and the colour 
sensitiaer, as also upon the temperature of drying, the exposure, 
and ihe development If the essential conditions are not ful¬ 
filled, u may happen that yellow appears in the place of red, or 
that green exhibits a direct transition into violet, the blue being 
unrepresented The Tesult also depends upon the amount of 
water contained in the film, as influencing ns thickness, and in 
the case of the solar spectrum upon the altitude of Lhe sun 
With a very tong exposure Lhe infra red appears at a dark 
purple, and ihe ultra-violet as a yellowish-pink lavender colour 
Mr Krone has also succeeded m producing coloured photo¬ 
graphs withouL Lippmann's mercury mirror He simply covers 
the film with black velvet, exposing, as Lippmann did, through 
the glsas In this case, the reflection from the inner surfaces of 
the glass takes the place of that from the mercury, The ex¬ 
posure has to be considerably prolonged, and the colours 
towards the red end are less pure J but the blue, violet, and 
ultra-violet are quite as brilliant and well defined os in the 
mercury process. 

During the past week Lhe weather has assumed a decidedly 
autumnal character, the maximum temperatures being below 
65" id many parts of the United Kingdom, and below 55' in 
some of the northern parts For the first few days depressions 
from the Atlantic caused unsettled and showery weather, with 
strong winds or gales. On Sunday, however, an area of high 
pressure spread over England, and under its influence the sky 
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rapidly cleared, and the wind became northerly, while at Green¬ 
wich Observatory a temperature of 4 0 below freezing point was 
registered on the grass , but the more northern and western 
parts of the Kingdom were still disturbed by depressions from 
the wcsLword These have subsequently spread over the 
greater part of the country, and winds have again become 
snulh-westerly generally The facts shown by the Weekly 
Weather Report for the period ending the 3rd instant, arc 
interesting —The rainfall exceeded the mean in all district®, 
the greatest excess being in the west of Scotland and the north¬ 
west of England, and the fall was more than twice as much 
as the normal amount over the Kingdom generally Tempera - 
turr was below the mean in all districts, except the south of 
England and the Channel Islands, while in Scotland Lhe lowest 
shade minima were between 32 0 and 35“ 

Prof Mohorovimi-, ofAgram, writes to the Meteorolo^ische 
Zeitschn/t for August a preliminary notice of a most destruc 
tive wind rush, which occurred at Novska, in Slavonia, on 
May 31 last, and which he has been requested by thagovein- 
roent to investigate on the spot He reports that as the train 
left Nuvska station soon after 4pm on that day, a sudden 
darkness came on , all the carnages of the train were thrown off 
the line wuha great cradi, and three of them were carried by 
the force of the wind to a distance of about 100 feet, the violence 
of the wind being aided by the bursting of two water spouts 
over the railway lhe tornado then traversed a primeval forest 
which lies to the north east of Novska, tearing up over 150,000 
large trees, and stretching them on the ground round the centre 
of the disturbance with the regularity of arrows around a baro¬ 
metric minimum of a weather chart, in a lane of about 1 \ to 2 
miles in diameter Among the curious instances is one of a 
girl, seventeen years old, being earned unhurt Tor a distance of 
over 300 feet Were it not for the trustworthy source whence this 
infoimation is obtained wc should consider it to be greatly exag¬ 
gerated, hut Prof Mohoroviue states he crossed the forest three 
times and carcfnlly noted the position of the fallen trees, and he 
will no doubt give an official report of the occurrence later on, 
accompanied by meteorological data from various slalions 

In vol xiv of Aus dtm Archiv der Deutsche** Seeivarte there 
ib a discussion by E Herrmann on the storms of the German 
coast in Lhe year^ 1878-1887, based upon an examination of the 
observations taken at forty seven stations, and containing 
monthly and yearly charts showing the prevalence of the winds 
from the various points of the compass The results show a 
great preponderance of storms in the Baltic as compared with 
the North bea , in ten years 191 storms are recorded in the 
Baltic and 101 in the North Sea The decrease of storms in 
the North Sea in summer is also much .more marked than in 
the Baltic The maximum of westerly storms occur* in 
December, and that of the easterly storms in March and April 
In the summer months most storms occur in August The 
change of direction of the storms from south-west to north west 
occurs most frequently in February, March, October, and 
November, and from north-west to soath west in January, Feb¬ 
ruary, and October 

In d recent valuable memoir to the Berlin Academy on 
Thermodynamics of the Atmosphere (fourth of a series), Prof, 
von Bezold considers the cases of supersaluratioD with vapour, 
and of 11 overcooling " (regarding the latter it may be stated 
that clouds have been observed at a temperature below breezing, 
but having no ice-particles,—purely water clouds) A sudden 
cessation of these states, he shows, must result in rapid me of 
air prestare, which is generally of short duration, unless con¬ 
ditions an present which prevent its descent again Ah such 
variations of preunre are characteristic of thunderstorms, the 
author goes on to Investigate the rdUot luperutuntion and over- 
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coolingi in these phenomena, and he shows how various move¬ 
ments and changes in form of thunderclouds, and the origin of 
hail and other phenomena, may be explained by them He is 
of opinion that much thunderstorm rain has, high up, the form 
of hail or sleet, and the large drops are simply melted hail or 
sleet particle', these forms playing a more important port in 
thunderstorms than is commonly supposed 

A Rr liter’s telegram from Catania, dated September 2 , 
announced that the eruption of Etna had broken out afresh, and 
that the chestnut woods on the mountain slopes were being de¬ 
vastated by the lava, which was pouring down the mountain in 
one dense mass, instead of flowing in two separate streams, os 
it did before 

The Norfolk and Norwich Naturalists Society lias issued its 
Trnnsaclions for 1891 92 We are glad to see that this Society, 
which has now entered upon its 24th year, continues to prosper, 
lhe roll of members numbering 250, and the balance-sheet being: 
very satisfactory The catalogue of the library, which is printed 
in the current number of the Transactions, occupies 43 pages 
Dr Wheeler, in bis presidential address, discourses on the 
changes which have taken place in recent times in the dis¬ 
tribution of some species of insects, more especially of the 
typical insect fauna of the old fen land of Huntingdonshire 
and Cambridgeshire and of the Norfolk Broads Dr Plow- 
right contributes a paper on 11 Neolithic Man in West Norfolk," 
with illustrations, by Mr Worthington Smith, of a nutober of 
flint implements found on Massingham Heath, near Lynn, and 
a description of the site of an ancient British village in the 
same locality This is followed by a paper on lhe St Helcn’fr 
Swan Pit, in Norwich, where, towards the end of August, from 
80 to loo cygnets may yearly be found gathered together for lhe 
purpose of being fatted for the table Mr Southwell, the 
writer of the paper, also gives some interesting particulars of the 
breeding of the Mute Swans, which abound on lhe Norfolk 
waters Mr Clement Reid follows with a paper “On the 
Natural History of Isolated Ponds,” as illustrating the dts 
persal of the fauna and flora of a district in recent times , and 
Mr O V Aplin contributes a paper “On the Distribution in 
Great Britain and Ireland of the Red-backcd Shrike " This is 
followed by the eleventh annual report on the HerriDg Fishery 
of Yarmouth and Lowestoft, by which it appears that the 
enormous number of 290,650,800 of these fish were landed at 
those ports in 1891 There are other minor papers “ On the 
Meteorological Features of 1891," by Mr Preston, and 
Bhorter notes pn the “Marine Fishes of Yarmouth,” the 
11 Botanical Occurrences of the Past Year,” and other matters 
of interest 

According to a report compiled by the French Statistical 
Bureau, the vineyards of Europe cover 22,973,902 acres Italy 
comes first with 8,575,000 acres, followed by France with 

4.592.500, Spain with 4,012,500, Austria and Hungary with 

1.637.500, and Germany with 300,000 acres The annual 
average production of the European vineyards is put at 
2,652,300,000 gallons, Italy producing (In round figures) 
697,000,000 gallons, France and Spain 608,000,000 each, 
Austria-Hungary 308,000,000, and Germany 51,000,000 gal¬ 
lons Spain exports most wine (200,000,000 gallons), but it Is 
chiefly common wine, and it is estimated at only £12,000,0001 
while Lhe value of the 56,000,000 gallons exported from France 
ii put at nearly as much Italy comes third with exports of 
45,000,000 gallons, estimated ai £2,800,000, while Austria and 
Hungary exported only 16,500,000 gallons worth £i % y 7 Q t ixo, 

Vhi American journal Electricity notes that Prof Elisha 
Gray, Chairman of the World's Congress Committee on an 
Electrical Congress, hoi returned to Aaerid from Europe. He 
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tiiited England, France, Germany, Austria, Roumanla, Turkey, 
Italy, Greece, and found everywhere that a lively interest was 
taken in the Columbian Exhibition In an interview in the 
I daily press he says, “Many eminent electricians of different 
countries are expected to attend the congress, including a large 
number from Great Britain. The work of the World's Congress 
auxiliary has been done so quietly that the general public is not 
aware of its extent and efficiency There seems now to be no 
question that the World’s Congress of 1893 will be very much 
more largely attended and will be conducted on a more impos¬ 
ing scale than those of any previous occasion in the world’s 
history.” 

A model of ocean currents is to be shown at the Chicago 
Exhibition. The surface of the earth is represented on “ a 
huge scientific tank ” by an area of about 30 feet square, the 
ocean and seas being shown by actual water Small streams 
of water are ejected through pipes under the model so that the 
whole body of water moves exactly as the ocean currents move 
The direction of the currents is shown distinctly by a white 
powder on the surface of the water Near the model will be 
placed a large map giving details as to the force, volume, and 
direction of the various ocean currents 

A USEFUL catalogue of Michigan plants, prepared for the 
thirteenth annual report of the Secretary of the Michigan Board 
of Agriculture, has been issued separately It has been drawn 
up by W J Beal and C F Wheeler It ls based on a " Cata¬ 
logue of the Phxnogamous and Vascular Cryptogamous Plants 
of Michigan, Indigenous, Naturalized, and Adventive,” by C 
F Wheeler and E F Smith The compilers hope that the 
publication of their list will stimulate local observers and 
collectors to do what they can to add to what is known about 
the plants of Michigan, espenally in the matter of geographical 
distribution. 

Dr R W Shuffldi contributes to the Proceedings of the 
U S National Museum (vol xv , pp, 29-31) a short but 
interesting paper on “A Maid of Wolpai"—a girl of about 
fifteen years of age, belonging to the pueblo of Wolpai in north¬ 
western Arizona A portrait of her accompanies the paper 
The writer's object is not so much to talk about this particular 
girl, as to describe the life of a Wolpai woman at the various 
stages of her career, His conclusion is that, upon the whole, 
it u by no means an unhappy life. “From her babyhood to 
maturity,” he mays, “it ls filled in with many pleasurable 
chapters, and no doubt a great deal of this is due to their con¬ 
tented dispositions, their love of home, and their untiring 
industry,” 

In another paper contributed to the same volume (pp 279- 
332 ) Dr Shufeldt discusses the evolution of house budding 
unong the Navajo Indians, From November, 1884, to the 
early spring of 1889 Dr. Shufeldt lived at Fort WrngaLe, a 
military station in north-weitern New Mexico, and during the 
early part of thli period there was always to be found a floating 
population of Nava]01 living on the outskirts of the fort He 
had thus many opportunities of studying their various arts and 
industries. He shows that contact with the civilization of ihe 
white man has led these Indians to improve their plans of house 
hntiding, and has had “ the effect of bringing about an evolution 

the same. ” 

A vert origiaal mode of treatment of some nervous com¬ 
plaints has been recently developed by Dr Charcot, at the 
3 alp£tri£re, in Pans [La A T atun) He was led^o it by observ¬ 
ing that patients afflicted wjih paralyse agUatu, or shaking 
pftlsy, often seemed greatly relieved after long journeys by rail 
n carriage. The greater the train speed and oscillation, the 
nraghvr the Toad and the shaking, the more they liked It and 
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were benefited. Dr Charcot, taking up Lhe idea, had a chair 
made, to which a rapid movement from side to aide was Imparted 
by electrical agency , like what one sees in processes of sifting 
by machinery, To a healthy person the experience is execrable , 
he very soon seeks relief. Not so the patient, however , he 
enjoys the shaking, and after a quarter of an hour of it, is 
another man He sketches his limbs, loses fatigue, and enjoys 
a good night’s Bleep afterwards. There are various other nervous 
diseases to which the method applies Certain physicians, 
indeed, have before used such things as tuning-forks and vibrat¬ 
ing rods in treatment of neuralgia, &c A student of Dr. 
Charcot, Dr, Gilles delaTouretle, has had a vibrating helmet 
constructed for nervous headaches It is applied to the head by 
means of a number of steel Btnps Above is a small electric 
motor making 600 turns a minute , and at each turn a uniform 
vibration is imparted to the metallic strips, and so to the head 
The sensation is not unpleasant, it induces lassitude and 
sleepiness 

On Friday last Prof R L. Gardner, of Virginia, addressed 
the Balloon Society of Great Britain on hiBresearches relating lo 
what he callb the speech of monkeys He defined speech as that 
form of materialized thought which was restricted to such sounds 
as were designed to convey a definite idea from mind to mind 
It was, therefore, only one mode of expressing thought, and to 
come within the limits of speech the sounds must be voluntary, 
have fixed values, and be intended lo suggest to another mind a 
certain idea or group of ideas more or less complete Not only 
did ihe^e marks characterize the sounds of monkeys as speech, 
but, in addition, the sounds were always addressed to certain 
individuals, with the evident purpose of being understood 
Monkeys usually looked at the individual addressed and did not 
utter these sounds when alone or as a mere pastime They 
understood and acted in accordance with the sounds when 
imitated by the phonograph or other mechanical means, and 
this indicated that they were guided by sounds alone, and not 
by signs, gestures, or a physical influence. He had also dis¬ 
covered that some monkeys could count three and had favourite 
colours, but he did not think they had names for them He 
had for hours together watched monkeys convey to each other 
by sound the apprehension of danger and other emotions His 
task, which was not easy, was to perpeLuaLc or inmate these 
sounds In some case^ he was successful, but to no great ex¬ 
tent. At lost he turned to the phonograph—an instrument 
which was practically unknown In this country, save as a clumsy 
toy But a properly manipulated phonograph could repeat 
sounds, previously recorded, with mathematical precisian He 
had the good fortune to And that the sounds so carefully pre¬ 
served in one zoological garden provoked interest, and were 
apparently quite intelligible lo monkeys in other gardens m dis 
tant conn tries His ob^rvations had hitherto been conducted 
with monkeys in captivity, but he was now on his way to the 
deep forests of Western Africa, once visited by Paul du Chaillu, 
in order to study the language and habits of the great apes He 
was carrying with him an outfit of the most complete and 
unique character that had ever been brought into use for such 
purposes He meant to live in a cage and to provide himself 
with an electrical apparatus His cage was Convertible, and 
weighed j2olb , and he could make four cages of it and bring 
home a gorilla m one of them, 

At the last pnze contest instituted by the City of Pans for the 
best electric me|er the prise of 5000 francs was awarded to 
Prof Ellhu Thomson, Desiring that this sum should serve for 
the development of the theoretical knowledge of electricity, 
Prof. Thomson requested M. Ernst Thurnauer, General Manager 
for Europe of the Thomson-Houtton Interpational Electric 
Company, to offer a prize for the best wofrk on a theoretical 
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question m electricity, and to organize a committee who should 
propose the subjects, examine the productions, and decide the 
prize The following gentlemen have consented to act as 
members of the Committee —J Carpcntier, President of the 
SoCictc Internationale des Electriciens , Ilippolyte Fontaine , 

E Hospitaller, Professor in the School of Physics and Chemistry 
of the City of Paris , E Maacart, Member of the Institute , A 
Potier, Member of the Institute (Examiner), B Abdank- 
Abakanowicx, Consulting Engineer (Secretary of the Com 
mittee) The Committee has decided that the prize should be 
given Tor an investigation on one of the following subjects — 
(1) The heat developed by successive charges and discharges of 
condensers under different conditions of frequency, nature of 
dielectric, and quantity of charge (2) It has been shown theo¬ 
retically that when the two surfaces of a condenser arc connected 
by a conducting body, the condenser becomes the source of 
alternating currents as soon as the resistance of the conducting 
body decreases below a certain limit The formula that permitii 
calculating the period of this oscillation has not yefc been com¬ 
pletely verified This period of oscillation should be investi- 
gated experimentally under conditions >>uch that the exact 
measure of resistance, capacity, and coeffic ents of self induction 
may be possible, in order to arrive at a complete and pre¬ 
cise verification of this formula. (3) When a condenser made 
with an imperfect insulating material has been charged and then 
left to itself, the charge is gradually disMpated The time 
necessary for the charge to be reduced to a given fraction of its 
Initial value depends only on the nature of the insulating ma¬ 
terial It is proposed to investigate whether, as certain recent 
theories would seem to indicate, analogous phenomena do noL 
present themselves in metallic conductors, and whether these 
can be shown experimentally. (4) It ls proposed to arrange and 
systematize our present knowledge of the graphical solutions of 
electrical problems, and deduce from them some general methods 
os 10 graphical statics The theses presented may be written in 
any one of the following languages —English, French, German, 
Italian, Spanish, or Latin. They may be in manuscript or 
pnnted Each thesis presented must be signed by a pseudonym 
and accompanied by a sealed envelope bearing the same pseudo¬ 
nym on the outside, and with the name and address of the 
author inside. The papers must be sent before September 15, 
1893, to B Abdank-Abakanowicz, Consultiug Engineer, Lhe 
Secretary of the Committee, at 7 Rue du Louvre, Paris, who 
Will furnish any further information required 

The addiUoni to the Zoological Society’s Gardens during Lhe 
past week Include a Black-handed Spider Monkey ( Attics 
gwffroyi) from Nicaragua, presented by Mr K Vyner; a 
Macaque Monkey ( Macacus cynomolgus & ) from India, pre- 
sented by Mr Gerald E Bridge , a Black-shouldered Kite 
{Elanus ciKrufgus) captured at sea, presented by Mr J, Watson , 
a Falcated Teal ( QusrqueJula falcaia 6 ) from China, preRented 
by Mr A. C Moulo, an American Black Snake ( Coluber 
guttata ) from North America, deposited, two Mule Deer 
{Canoe mj mairotu 9 9 ) bom in the Gardens 

OUR ASTRONOMICAL COLUMN 

The Staff at the Lick Observatoby —We are 
tony to notice the very considerable change! that are now taking 
place in the staff at the Lick Observatory It seems only quite 
recently that Prof Keeler tendered his resignation to Lake over 
the directorship of the Allegheny Observatory, but now we hear 
that Mr Burnham hu resigned, and that Prof, Henry Crew hai 
done the tame, the former having accepted a position of clerk 
In one of the courts of Chicago, and the latter having been 
elected to a Professorship of Physics in the North-Western 
University at Evanitown, III With the lots of these men the 
observatory will be crippled for some lime , for, although very 
good men will be found to take their places, a thorough acquaint- 
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ance with the instruments can be obtained only bv constant and 
frequent practice, Of the remainder of the staff Mr Barnard 
and Mr, Schaeberle will be the only representatives of the older 
members What the cause of these changes is we do not 
know, but there seem Lo be signs of a little fnction somewhere, 
for what is the probability that three men should sever their 
connection with such an observatory in the Bpace of a year— 
assuming, of course, normal conditions? 

The Observations of Klinkerfueb Reduced —The 
second part of the Astronomische Mitthcilungen of the Royal 
Observatory in Gottingen contains a complete reduction 
of Klmkerfues' observations which he made in the years 1858 
to 1S63 The work has been undertaken bv the Director of 
lhe Goltingen Observatory, Prof Wilhelm Scnur, and has been 
printed at the expense of the Komg Gesellschafc der Wissen- 
schaflen zu Gottingen In the introduction Prof Schur gives a 
complete account of the instruments used and the methods by 
which the observations were made The zone included in this 
work vs that which lies between +15'' and - 15“ declination 
The interest that is attached especially Lo these observations u 
caused by the fact that KUnkerfues did not wish to adopt the 
usual meihod for determining the declinations directly from the 
readings of the vertical cirdeB, but he used that generally known 
as Gauss’ meihod, in which a mirror and scale played on im¬ 
portant part The epoch to which all the places are referred is 
that of 1860, and a table is also added by which the yearly 
precession in right ascension and declination can be easily 
determined 

Photographs of Solar Phenomena —To the August 
number of Astronomy and Astro Physics are contributed some 
striking pictures that represent some of the latest advances made 
bv the application of the photographic plate to ihe telescope 
These photographs were taken by Prof G E Hale, of the 
Kenwood Astro-Physical Observatory, with the new spectro- 
heborraph, a description of which instrument will be found in 
the May number of the some Journal The first photograph 
displays the spots and faculs on lhe k olar surface on May 3l 
last > a single glance at it will show us Lhat we shall have to 
change very considerably our present ideal as to their extent, for 
instead of equalling the spots in area they exceed them so pinch 
as to place them relatively in entire insignificance Another 
point that is at first noticed from the same photograph is the 
paucity of Lhe faculx at the limb with respect 10 the thore 
central part of lhe disc, but thu is, os we are told, only a fault 
in the process of reproduction, for in the original negatives the 
faculae 11 are equally well shown on all parts of the solaraurface 0 
Another photograph of interest is Lhat of the chromosphere and 
prominences taken on the same day , this was obtained by 
Lutiing off the light issuing from the solar disc by means of a 
metallic diaphragm , it resembles very strikingly a short exposed 
photograph of the eclipsed sun, as the prominences on it as 
distinctly visible, while the presence of streamers and rifts ls 
lacking Since these photographs were taken. Prof Hole has 
been able, by making two exposures on the same plate, to 
produce picture* each of which displays all Lhe solar phenomena 
For the first exposure be employed the metallic diaphragm, 
allowing the sins which move across It to travel with tne velo¬ 
city required for the prominences , for the second exposure the 
diaphragm was removed, and the rate of movement of the slits 
was this time very much increased 

A Meteorite —In the American Journal of Science for 
August, Mr H L Preston gives an account of ihe finding of 
a meteorite in Kenton County, eight miles south of Indepen¬ 
dence. In the year 1889 during Lhe cleaning out of a spring, 
something very hard was struck which from lhe sound was 
thought to be metal. It was entangled among the roots of an ash 
tree three or four feet down in the ground, and was Dot removed 
from the spot until August 1890, when it was placed In a shed, 
and more recently bought for the Ward collection of meteorites. 
The measurements along its greatest diameters were 21 x 14 x 8 
inches, and it weighed 3594 pounds. Its surface was covered 
with numerous but mostly shallow pill in gs, but was entirely free 
from crust An analysis showed that it contained Iron 10 the 
amount of 91 59 per cent , nickel 7 65, coball o 84, carbon O' 13 , 
with traces of copper and sulphur. 

Mounting of Objectives.—A novel but very metal way of 
mounting objectives Is that adopted by Prof Hole, who has 
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added another object gloss to his equatorial What he has done 
has been lo employ a twin cell in which the glosses have been 
placed , the whole is then hung on an axis fined ngidly to the 
side of the telescope tube so that hy a simple rotation each glas", 
whether for photographic or for visual purpose*, can be brought 
lo the centre of the front of the lube In order to make use of 
that objective which is not temporarily required for the mam in¬ 
strument, a tail piece near the eye-end is also mounted, thus 
completing another telescope, only without a tube One great 
disadvantage of this arrangement would be the difficulty of 
centring the lenses after each change, but this is not so as we 
are informed, no difficulty at all being experienced In As¬ 
tronomy and Asti o Physicv for August, there is shown a picture 
<if Mars emerging from occultation on July II, taken without 
rhe lube In the original photograph, which is about ^ inch 
in diameter, the polar caps on the planet are clearly shown 
together with some of the other markings on the surface 

Jutitfr —During the next two months the planet Jupiter 
will be in a very good position for observation This year he is 
as much as 5° to 8 G north of the equator, being situated now in 
Lhe constellation of Pisces, just north of the two stars p and v 
The next opposition occurs on the I2lh October 

Nova Auriga —In a communication lo the Daily Graphic . 
the Rev \ Freeman gives the resulib of some observations of 
the revived new star in Auriga, made hy him on Sunday, August 
28 Adopting Mr Stone's values for the magnitudes of the 
neighbouring stars, the nova would appear lo have then been 
a trifle brighter than mag 10 3, but decidedly fainter than 9 7 
Hy comparison with the zone alar + 30" 924 the nova was rated 
at mag 10 1 As Mr Lapin estimated it lo be 9 2 on August 21, 
U is probable that the star M again waning 

From the Aslrnpbysical Laboratory at South Kensington we 
have received the following —There was no opportunity of 
observing Lhe nova here until I 30 a m on Thursday, September 
l, and iL waa then loo dim to be readily seen with the 10-inch 
refractor. A photograph of the region was taken with the 
ij-inch portrait lens the exposure being thirty minutes, but this 
failed lo show the nova, nltnough clearly showing stars of the 
loth magnitude 

Comet Swift, March 6 , 1892 — The following is a continua 
lion of the ephemeris for Comet Swift, which we take from 
The Edinburgh Circular , No 29 — 
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Brightness at Lime of discovery is the unit of Gr 

The Edinburgh Circular No 30, announces the discovery of 
a comet by Mr Brooks, at Geneva, U S , at midnight on the 
29lh ult. The comet was then in R A 6h 20mm and de 
chnation 31° 48' north, its daily motion being +imim 44sec, 
and 2' south The same comet has also been observed at Kiel 
on Lhe 31st mil at I2h 32 2mm , Kb place then was found Lo 
be R A 6h Smin 59'iiec. North declination 31° 42' 27" 
"Whether this comet is a new one or not cannot of course be said 
yet for certain, but It is neither Brooks’ 1886 IV nor Tempel 
1867 II if we can depend on Lhe two search ephemenies we 
have at hand, for Iheir rlecl mat long in both Instances should be 
at this time over 30" south 


GEOGRAPHICAL NOTES . 

Montenegro, though one of the smallest, I 1 certainly one of 
the least known countries in Europe Dr K Hassert, who has 
already made important joumeyi in the less known parts of the 
Balkan peninsula, is ihU summer travelling through Montenegro, 
and describes the scenery as in many places of >ery great beauty 
The frontier river Cijevna flows through a steep-sided gorge, the 
height of the precipices bordering which he estimates as over 
Jpoo feet, while in its appearance it rivals the caftans of the 
Colorado. Tbe traveller In Ihis part of the country runs con¬ 
siderable risks from lhe predatory Albanian tribes. 
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The Times publishes a telegram from Captain MacDonald of 
the Mombasa-Victoria Nyanza Survey, announcing that the 
Survey had found a good route for a railway to S10 Bay on the 
Nyanza, and had relumed to Kikuyu on August 8 The 
Purvey work has been earned on rapidly, and, which is more 
important, without any fighting 

Railway;* id tropical Africa may ultimately derive more re¬ 
venue from native passenges than’might be anticipated The 
railway from St Paul de Loando is being pushed forward to 
Auihaca, and now nearly reaches Casengo, where there are 
flourishing coffee plantations under Portuguese management 
Until this point is reached the revenue from goods cannot be 
large, but the natives having speedily got over their distrust of 
the innovation, now travel freely by rail in large numbers 

PROf- Pouciift has this summer succeeded in visiting Jan 
Mayen Island and Spitzbergen in the French gun-boat 
Mane he Jan Mayen, on which a landing had not been made 
for Len years, was visited on July 27, and the vessel proceeded 
to Spitzbergen, where a fortnight was spent The west coast 
waa followed up to 78° N , and some excursions made on foot 
into the inferior Glacier phenomena were studied, and collec¬ 
tions of native fauna and of fossils made The sea was found to 
he entirely free from ice 

News has recently been received in Copenhagen of the safety 
and success of the Fast Greenland Expedition, which left Denmark 
in June 1891 under Lieutenant Ryder The expedition passed 
the viinter on the Greenland coast in Scoresby’a Land at a point 
in 70° 27' N Important scientific results have been obtained, 
but the expedition ia not yet over, Lieutenant Ryder intending, 
after a shorL visit to Iceland, to make an attempt to trace out 
the hitherto unvisited coast line between 70* N and the Arctic 
circle 

The first chart on which the American continent appears is 
being reproduced in facsimile for the approaching Columbus 
Exhibition in Madrid lhe following details are given in a 
Reuter telegram from Madrid The work, which is now 
approaching completion, is being done by Sefior Cano vis 
Vallejo, a nephew of Lhe Spanish Premier, and by Prof Tray- 
nor the original chart, which was traced in the year 1500 by 
the famous navigator and cartographer Juan de la Cosa, who 
acted as pilot to Columbus m more than one of his voyages 
across ihe Atlantic, has been since carefully preserved in the 
Naval Museum in Madrid The chart presents some most 
interesting features, displaying, as it does, the extent of the 
knowledge of the licit informed geographers of the day. On it 
are depicted the West Indies and a small portion of South 
America namely, the north eastern section lying beLween the 
River Amazon and Panama To this land the general name of 
Tierra hirme is given, to mark the contrast between the conti¬ 
nent and lhe Antilles Here and there are traces of modem 
names, such as Venezuela, Maracaibo, and Brazil The chart 
even comprises some particulars of the discoveries made in 
Northern America by Sebastian Cabot In 1497, and such titles 
as these —" Sea discovered hy the English,’' “ English Cape," 
** Lizard," and "St George." La Cosa has also clearly 
depicted Cuba as an island, whereas Columbus died in the 
belief that it was a comment, and it was not until eight years 
laier that the correctness of La Cosa’a chart was m this respect 
finally established 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE . 

Rochester Meeting. 

*~PHE forty-first annual meeting of the American Association 
for tbe Advancement of Science wax held at Rochester, 
New York, August 17-23, Prof Joseph LeCoute, of California, 
the well-known geologist, presiding 

Rochester u one of the most beautiful of American cities, 
being load out quite on the rus in urbi principle, so that each 
residence 11 generally surrounded by grounds, instead of being 
built in a solid block. It la pre-eminently a city of freeholders, 
u appears by the fact that a recent census showed more land- 
owners than voters in the city It is moreover situated in the 
beautiful and picturesque region or western New York, within 
a veiy short distance from numerous glacial lakes, as well as the 
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Falls of Niagara The fertile valley of the Genesee wn,s long 
ago renowned for its wheat as it now is for its fruit and flow era, 
and Rochester, formerly called the flour city, is now known as 
the city of flowers The river flows through the city, falling in 
pretty cascades to a wild glen, and furnishing the water power 
which is utilized in flouring mills and other manufactures 
Lake Ontario is a few miles distant, but yet it is so far away, 
and the navigation of the Genesee is so restricted, that Rochester 
is considered an inland city, and it is the largest inland city in 
the United States, having a population of 144,000 

The meeting of the Association coincided in lime with the 
railroad strikes at Buffalo, some seventy miles distant, where 
several regiments of militia were stationed at that time to pro¬ 
tect the railroads from mob violence The sense of insecurity 
doubtless deterred a few members from attending, though the 
attendance was above the average 

For the last few years, specialists have shown a growing 
tendency to organize special societies outside of, though 
affiliated to, the general Association This year the larger meet¬ 
ing was preceded by meetings of the American Microscopical 
Society, the Geological Society of America, the Society for the 
Promotion of Agricultural Science, the Association <Sf Economic 
Entomologists, and this year was organized the American 
Association of State Weather Services The latter is composed 
of weather observers from the several States of the Union 
Every State now has a weather-observing station, and an observer 
co operating with the geneial government 

The first day of the meeting was taken up with opening 
general exercises, organizing the sections, and addresses by the 
retiring president, Prof Albert B Prescott, of Ann Arbor, and 
the presidents of the several sections, namely, mathematics and 
astronomy, J R Eastman , physics, B F Thomas , chemistry, 
Alfred Springer, mechanical science and engineering, J B 
Johnson , geology nnd geography, H S Williams , biology, 

S H Gage , anthropology, W II Holmes, economic science 
and statistics, Lester F Ward 

The remaining days of the meeting were given to reading of 
papers in the various sections, after a brief business meeting m 
general session The general business included a division of 
the biological section into Section F, zoology, and Section G, 
botany, the former Section G, microscopy, having been abolished 
years ago The biological section has long been overcrowded 

The preservation of forests has been and is one of the most 
important economic matters of our age Reckless and wasteful 
methods have prevailed to such an extent thaL many fine forests 
have been ruined, and others are rapidly going lo ruin The 
large areas still owned by government are subject lo the double 
peril of robbery and fire Mr Fernow, chief of the Bureau of 
Forestry, in a paper before the economic section, stated that the 
annual loss to the government by thieves is 10,000,000 to 
15,000,000 dols .while that by fire is probably twice aa much more 
To protect the twenty thousand square miles of government 
forest land, a paltry force of twenty to twenty four watchmen is 
employed, and even these are not clothed with sufficient author¬ 
ity '1 hey are barely able lo reclaim some 100,000 dols 
worth of timber annually from depredators, which only suffice! 
to repay the expense of maintaining the service Proper protec¬ 
tion would require an annual outlay of 3,000,000 dols. to 
3,000,000 doh , and would preserve 20,000,000 to 50,000,000 
dollars’ worth of property in each year The section recommended 
a resolution favouring suitable legislation, Mich u is embodied 
in the bill introduced by Senator Paddock, and Lhe resolution 
was unanimously adopted in general session. 

Much interest was manifested in the approaching World's 
Columbian Exposition at Chicago Prof F W Puinam, per¬ 
manent decretary of the Association, 11 also chief of the depart* 
ment of ethnology. Sue , at the Exposition In a paper before 
the anthropological section he detailed plans adopted for taking 
an thropme tries! measurement! of native American tribes, also 
of children In public schools, both white and others, as well as 
children in the Indian schools An exhibit of special interest 
will be a collection of representatives of all the native American 
tribes, including a family from each tribe, engaged in nalive 
industries This will require the gathering of atleast five hun¬ 
dred aborigine*, and probably more than that number, and It 
will be the last opportunity when such an exhibit can be 
made, since the extension of railroads and other appliances of 
civilization is rapidly subverting aboriginal methods and condi* 
lions ; the tribes are becoming disintegrated and amalgamated, 
and machine made Articles are supplanting those by hand 

NO II93, VOL. 46] 


Committees were appointed from each section to co-operate 
with other organizations having similar aims, in holding joint 
meetings during lhe Exposition By resolution in general 
session the Secretaries of the several sections were appointed a 
committee to co-operate with the World’s Congress Auxiliary 
in securing space for each section for the entire time of the Ex¬ 
position in which to register as headquarters for that section, 
and similar organizations, both foreign and domestic. 

Thursday evening was occupied with a reception by the 
Women's Reception CommitLee of the Local Committee at the 
Powers Art Gallery This is by some considered to be the 
finest art collection in America, including pictures by Diaz, 
Corot, Millet, Verboeckhovcn, G^rome, Munkacay, Doid, 
Bonheur, Vibert, Bougereau, Zimmerman, Cooman, Leloir, 
Haoborg, Schreyer, Henner, Le Rolles, Knaus, Jackobides, 
DeTregger, Daubigney, Rousseau, and other foreign artists, be 
sides works of the best American artistB, and copies of Rubens, 
Titiens, Raphael, Correggio, and others 

Besides the annual address of the retiring President, Prof 
Prescott, only one other address was made in general session 
This was by Dr Joseph Jaalrow on Friday evening on “Hyp 
notism and its Antecedents " In the first part of his lecture le 
ave a historical sketch of the development of hypnotism, and 
escribed various procedures in which it is involved The 
careers of Messmer and other early hypnotists were sketched, 
up to the time when it obtained scientific recognition about 
fifteen years ago through the efforts of Charcot and Richet The 
second part of the lecture described the chief phenomena of 
modem hypnotism as revealed and recognized during the last 
score of years The lecturer illustrated the illusions of sense in 
various ways, and described in detail the methods of inducing 
the state In some instances, it was stated, the Bubject may not 
lose control, but simply finds it impossible lo resist the demands 
of lhe operator For instance, upon being told that he cannot 
open his eyes, he finds it impossible to do so, though perfectly 
conscious , a cane placed in nis hands he is unable Lo drop, and 
fingers set in motion he is powerless to stop Many interesting 
phenomena were cited One of the most curious of these is 
what is termed the post hypno suggestion While the subject 
is asleep it is suggested that he shall perform some act at a 
certain lime after awakening These acts are performed 
by lhe patient, sometimes even when the time set to elaptc 
has been a year But perhaps the most surprising of all 
the phenomena cited was the control of the patient over 
involuntary powers Upon being told that a postage stomp 
placed on the arm is a plaster which will raise a blister, the 
effect is actually accomplished Sometimes the mere tracing of 
a line upon the skin has produced the same effect In some 
cases rigidity of Lhe muscles is induced, so that the arm may be 
kept extended or the body may be rigidly supported, with the 
head on one chair and the feet on another, for a long time 
Important legal questions may be raised as to the responsibility 
of hypnotized patients. Crimea may be committed at the insti¬ 
gation of the operator It has long been known that petty 
crimes could be so caused It is found also that Lhe gravest 
crimes are equally controlled, as shown by repeated instances 
where the patient was given a dagger and told to stab a person 
lying on a certain Cot in the hospital, which the patient did, 
though the person stabbed was only a straw figure, but so 
covered as not to be recognized as such. The control over the 
nervous system render* hypnotism a valuable remedial agent in 
paralysis, aphasia, tetanus, and many other diseases controlled 
by or specially related to the nervous system. 

Another lecture, which was practically tantamount to a public 
addreii before the Association, was that of G K Gilbert, 
President of lhe Geological Society of America, before the 
Rochester Academy of Science", on M Coon Butte and Theories 
- of it* Origin ” This extinct crater, located in Eastern Arizona, 
11 unique in showing no signs of lava or scorbe, and alio la the 
fact that mefeoric iron is found abundantly near it, numerous 
specimens, one of them over 600 pounds in weight, having been 
picked up here This suggested to Prof, Gilbert the hypothesis 
that the crater may have been caused by the Impact of a larger 
meteor, sufficient to make such a hole three-quarter* of a imJe 
In dlameteT, just as a cannon ball fired Into a target would do, 
especially as Lhe general appearance of this crater Is remarkably 
siitoiliT to that of tome results caused by projectiles. To tat 
the correctness of Lhis theory, he caused a careful magnetic and 
geodetic survey lo be made 10 determine whether any large 
mass of Iron was burled beneath the crater, and also whether 
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npi exceeded the crater in bulk sufficiently to indicates 
■MU of matter in Lhe nm larger than would be caused by the 
displacement of the material removed from the crater Both 
these surveys, however, gave negative results lhe magnetic 
survey indicated that if any considerable mass of iron exists 
there it is buried at least fifty miles deep, and a comparison of 
the quantity of matter in the nm shows no more than would fill 
up the space of the crater He was compelled, therefore, to 
abandon the meteoric theory, notwithstanding that thi (.hanccs 
of the fortuitous concurrence of such a crater accompanied by 
such a meteoric downfall is only one in five thousand L'he 
origin of the butte must therefore be an explosion of steam 

The president elect of the Association, Prof William 
Harkneas, of Washington, was born at Lcclefechan, Scotland, 
in 1837, where his father. Rev James Harknes^ redded nil 
1839, when the family removed to America The father was 
for a while pastor of a church at Rochester, where the son was 
educated, after having spent pcrL of hi', college life at Lafayeltc 
College, in Pennsylvania He graduated at the University of 
Rochester 111 1858, and received from the same univeisily the 
degree of doctor of laws in 1874 It was, therefore, peculiarly 
appropriate that he should be elected to the presidency at Lhe 
Rochester meeting 

Prof HarUness studied medicine, and practised as an army 
surgeon in 1864 , but, with the exception of a short time in the 
army, he has been employed by the Government as an 
astronomer for ahout thirty years During Lhe total eclipse of 
1869, he discovered Lhe 1474 line of the spectrum of solar pro¬ 
tuberances He became prominent in observations of the 
transits of Venus 

It is difficult to select the moat important and valuable papers 
from the whole numher of 182 read before the several sections, 
but a few abstracts will be subjoined which appear tu merit 
notice 

George Hale, of Chicago, read a paper before the 
astronomical section on “The Speclrohcliograph of the Ken¬ 
wood Astro physical Observatory, Chicago, ami results obtained 
in the study of Lhe bun " He described the ingenious apparatus 
which he had invented and perfected for photographing the 
faculse and protuberances of the sun 1 his apparatus gives by 
far the most perfect pictures ever taken, and i-. the first which 
has successfully photographed the bright spots, showing facula_ 
which the eye cannot detect Means were devised for taking on 
the same plate at one exposure both the facule and the pro¬ 
tuberances, and Prof Hale exhibited the first complete picture 
of the sun ever taken Comparison with the hest plates made 
at the Lick Observatory showed the great superiority of the 
work at Chicago An observation of unusual interest was made 
on July 15, 1892 A photograph of the sun showed a large 
■pot. A few minutes later another photograph w is taken, 
which, when developed, showed that the bright hand hail 
appeared since the last exposure Twenty seven minutes there¬ 
after another photograph showed that almost the entire spot 
was covered with brilliant facula?, which by the end of an hour 
had entirely disappeared, leaving the spot as at the first 
exposure This indicates an eruption proceeding with inde¬ 
scribable and inconceivable velocity, This disturbance seems 
to be connected with magnetic disturbances and the brilliant 
aurora noted the next day The section, *ith much enthusiasm, 
passed a vole of thanks to Prof Hale for his researches 

Edwin B Frojt read a paper on “Thermal Absorption in 
the Polar Atmosphere," Among the inteieating phenomena 
ob^ptal were some cases where the umbra of sun spots radiated 
more heat than the neighbouring photosphere, indicating either 
that the dark ipot is at a higher elevation than the surrounding 
photoiphere, and consequently loses leu heat by absorption of 
the sun’s atmosphere, or Lhat it is attended by an invisible 
f&cula. 

Prof. R S Woodward described the iced bar base apparatus 
lately devised by him for the Coast and Geodetic Survey * This 
is a line measure, micrometer microscope apparatus The 
measuring bar is of steel, five metres long, and its temperature 
u kept constant by a packing of melting ice The use of ther¬ 
mometers is thus avoided entirely. From results submitted by 
the author it appears that the total probable error of ohe measure 
with this apparatus of a distance a kilometre or more in length 
will not exceed one part in four to five millions, 

One of the molt important uses to which Prof, Woodward 
has applied the iced bar apparatus is that of showing that long 
■teel Upes, when properly handled, will give from one measure 
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the length of a line, a kilometre, or more long with a probable 
error noL exceeding one part in a half million Considering that 
tins can be done at the rale of two kilometres per hour with a 
100 metre tape, it would seem that such tapes must soon take 
high rank amongst apparatus for measuring bases 

Prof W A Rogers read two papers before SecLion l), the 
first of which was a description of a standard yard and metre 
upon polished steel lhe standard, which was exhibited, had 
upon one edge a metre sulxlivided bj 20 millimetres and 40 
imhes subdivided to tenths of inches Both are standard or 
62 Fahr It appears from an investigation of these standards 
that 772 of the separate millimetres have errors not exceeding 
one mikron, and that of the 400 tenth of inch spaces 2S0 have 
errors not exceeding one-twcniy five thousandth of an inch 

l’rof Rogers read a second paper on an investigation of a 21 
foot screw This screw was made by the Prali and YVhilnev 
Company for K Hoe and Co , of New York It appeared 
from this investigation that the pitch of this screw \ery 

regular in its character, but that the linear eiror amounted to 
nmrly one hundredth of an inch in 21 feet A part of this is 
undoubtedly due to flexure, but a part 13 due to changes of pitch 
in the screw itself 

In the section of anthropology Permanent Secretary F \V 
Putnam gave an interesting talk on “Copper Implements mil 
Ornaments in the Ohio Mounds " He emphatically denied the 
statements that these copper instruments were fashioned by white 
men and given to the Indians in trade “ It must be," said he, 
“th.aL these implements were made, by the native Americans In 
all tasLs where implements and ornaments are found in these 
mounds there are found also on the altars nuggets of (.upper 
So it is with the silver implements and those made of meteoric 
iron Now, is it likely that Lhe trader would furnish the Indian 
with nuggets of the natural material - 1 1 here is conclusive proof 

lhai the original settlers of iht. Ohio Valley worked the metal 
into these implements and ornaments Again, many of these 
mounds have trees growing on them that are between 400 and 
500 years old 1 his rarrics them b u_k beyond the time of 
trading ” Prof Putnam explained lhat holes could be rut in 
the *heet copper which had been hammered out by the Indian 
by simply placing lhe sheet of copper on the Lrunk nT a tree 
and pounding into it one end uf an oak limb squared lie was 
unable to describe the probable mode adopted by the Indians 111 
cutting edges shaped like the teeth of a saw, but thought it was 
done by the use of an instrument made of meteoric iron 

In the section of biology, C V Riley read a paper nn "Fer- 
Uli/aUon of the Fig ind CaprihcaUan." In the production of 
the hesl Smyrna figs certain minuin insects perform an osential 
function in fructifying the fig 1 he process is called 11 cnpnfica- 
lion,” and has been performed by the aid of fig growers ever 
since thL lime of Aiistotlc lhe cultivator is accustomed a! a 
certain Reason to place the fruit of the " caprifig," which con¬ 
tains these insects, on the fig trie which contains Lhe edible fig 
The caprifig does indeed produce a fig, but 1L13 small and insipid 
l he tree which produces the edible fig docs not yield fruit of fine 
flavour unless it is thus fertilized by the aid of these insects, the 
scientific name of which is Blastophaga psenes The absence ol 
these explains the insipidity of figs raised in California '1 here 
are, indeed, a dozen species of Ulasiophague found in America, 
but u is improbable that any one of them 15 adapted to the fer¬ 
tilization of the Smyrna fig, which growers there are trying to 
cultivate l'he caprifig, however, is already well established, 
and the desideratum seems to be to introduce the insects 1 his, 
Prof Riley thinks, can be done by gathering the frail contain¬ 
ing them in Smyrna and rapidly transporting it to California, 
which, he urges, should be undertaken by the Government An 
attempt wa.s made last summer by J Shinn, of Niles, Alameda 
County, California The fruiL containing insects was gathered 
at Smyrna id the last days of June Band received at Niles on 
July 23, within twenty-five days, but it is not known whether the 
experiment was successful 

in the section of physics, several valuable paper* were contri¬ 
buted by G W Hough, A, E. Dolben, W L Stevens, K I 
Nichols, IJ, \V Snow, and others Oqe of Lhe most interesting 
papers glvmg reiulLs of original research was by Edwin S Ferry 
on “Persistence of Vision" 

Prof Frank P Whitman, in a brief paper on the “ Magnetic 
Disturbances caused by Electric Railways,’' gave the following 
results of recent observations — “ No magnetic instrument* de 
pendent on Lhe earth’s field can be used for reasonably accurate 
work at less than 1500 feet from an electric railway, and the 
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distance must be made greater still if the building in which the during the present century It was often supposed that students 
instrument is placed is fitted with a system of iron pipes Minor of Oriental languages and of the science of language dealt with 
galvanometer? must use iron shields and artificial fields, while words only Even now, when scholars spoke of languages and 
earth indicators and oLher similar methods of finding the con families of languages, ihey often forgot that languages meant 
sLant of a ballistic galvanometer must be abandoned Expen- speakers of languages, and lhat families of speech presupposed 
ments arc under way for providing the thinnest shield of soft lion real families, or classes, or powerful confederacies which 
which will serve as complete protection 10 magnetic instruments have struggled for their existence and held their ground against 
under such conditions as just mentioned.” a *l enemies “Languages,” s*iul Prof Muller, “a* 

The preliminary meetings of affiliated societies drew off much read in the book of Daniel, are the same os nations that dwell 
material which would otherwise have been presented 10 the on all the earth If therefore Greeks and Homans, Cells, Ger- 
chemical and zoological sections mans, Slavs, Persians, and Indiana, speaking different languages, 

Prof. Robert T Hill read to the geological section a paper on and each forming a separate nationality, constitute, as long aa 
"The Volcanic Crater* of the United Stales” in which he we know them, a real historical fact, there is another fact equally 
■aid —"At the present moment, when many of the great vol- real and historical, Lhough we may refer it to a prehistoric period, 
canoes of the world ore in activity, Vesuvius ant! Etna in namely, Lhat there was a lime when the ancestors of all these 
Europe, olhers in the Australian region, and Colima in Mexico, nations and languages formed one compact body, speaking one 
1 thought n a good idea to review the many beauiiTul volcanic and the same language, a language so real, 50 truly historical, 
craters found in our ow n land The great cinder cones of New that without it there would never have been a real Greek, a real 
Mexico, Arizona, California, and Oregon are among the most Lalm language, never a Greek Republic, never a Roman 

interesting The most eastern crater in ihe United Stales is Empire, there would have been no banaknt, no Vedas, no 

Mount Capulm, a vast mountain in New Mexico Phis is com- Avesta, no Plato, no Greek New Testament We know wnh 
posed of volcanic cinder, which looks very much Ifke lhat which the same certainty that other nations and languages also, which 
comes from a locomotive It rise*! 2750 feet above the plain on in historical times stand before us so isolated as Phcnicinn, 

which it stands It is twelve miles in circumference at its base Hebrew, Babylonian, and Arabic, presuppose a prehistoric, 

Were it situated in the eastern part of the United Slates it that is, an antecedent powerful Semitic confederacy, held to- 
would be considered one of the greatest objects of natural geiher by the bonds of a common language, possibly by the 
interest, but in the West, where the phenomena are so abundant, same laws and by a belief in the same gods Unless the an- 
it is hardly noticed and it has not found a place on the maps, Gesture of lhe*e nations and languages had once lived and worked 
In Arizona and New Mexico over 300 old volcanic necks or together, there would have been nu common arsenal from which 
1 pipes ’ are found, and there are 20,000 square miles of lava the leading nations of Semitic history Loukl have taken their 
which has flowed from them The recent earthquakes in Cali- armour and their swords, ihe armour and sword* which they 

forma were shown lo have been produced by the terrific volcanic wielded in their intellectual struggles, and many of which we 

disturbances in Western Mexico ” are still wielding ourselves in our wars of liberation from error, 

Prof Hill thinks it probable that ihe extinct volcanoes in the aQ d our conqueaLa of truth 
United States may again become active The volcanic region I With regard to the question as to the exact part of the world 
has only been known about fifty years, and experts say that ap | where these consolidations took place, no denmle or positive 
pearances indicate eruptions within two hundred years past statement could be made Nothing, however, had shaken his 

The next meeting of the Association will be held at Madison, | belief—he did not call it more—that the oldest home of the 
Wisconsin, on the third Thursday of August, 1893, unless the , Aryas was in the East All theories in favour of other localities, 
date shall be changed by the council of which so much had been said lately, whether in favour of 

Cordial invitations from the city government of San Fran- bcandinavia. Russia, or Germany, rested on evidence far more 
cisco, the California Academy of Science, Lhe University of ' precarious than that which was collected by the founders of 
California, and the new and munificently-endowed Leland ! comparative philology I nere was also a difference of opinion 
Stanford, Jun , University, indicate lhat a meeting ai San as to the original home of the Semites, but all SemiLic scholars 
Francisco will be arranged for 1895 agreed that 11 was “somewhere in Asm ” With regard Lu time 

the difficulties were still greater , buL Prof Muller expressed the 

-- opinion lhat if we must lollow the example of geology and fix 

chronological limits for the growth of the Proto Aryan language, 
THE INTERNAT/ONAL CONGRESS OF previous 10 the consolidation of the six national languages, 

QR/J£J\JTALIST<S 10,000 b c would by no means be loo distant aa ihe probable 

" 1 limiL of what he would call our historical knowledge of Lhe 

'T'HE meetings of the International Congress of Onentali&la existence of Aryan speakers somewhere in Asia 1 here must 
A are being held Lhis week in London, and the proceeding*, also have been a long period previous lo the formation of the 
which are of great interest, have been attracting a good deal of great Semitic languages, because thus only can ihe fact be 
popular attention The Congreis is being attended not only by accounted for that on many points so modern a language as 
a large number of British scholars, but by many representatives Arabic is more primitive than Hebrew, while in oLher gram- 
of other countries, among whom are the following —Austria- matical formations Hebrew is more primitive than Arabic. 
Hungary Prof G Buhler, the Rev, Joseph Dahlmann, Dr I Whether it was possible lhat these two linguistic consolidations, 
Goldziher, Dr J Karabacek, Prof I. Reiniach , Belgium. the Aryan and Semitic, came originally from a common source was 
Dr Abbeloos , Egypt Dr Voders , France Prof J Darme- a question which scholars did not like to ask, because they 
sicter , Germany Prof K Abel, Prof R E. Biunnow, Prof knew it did not admit of a scholarlike answer Another ques- 

Getger, Prof Hommel, Prof Hubschmmnn, Dr G Hutta, Prof Lion also which carried us back still further mio unknuwnJmU- 

Kautzich, Prof Kielhom, Prof Leumann , Holland Prof J quity, whether it was possible lo account for the origjf of 

P N Land , Italy Prof Ascoll, Dr Carlo Formichi, Count languages or rather of human speech In general, was one which 

Angelo de Gubernalu, Dr Pivolini , Sweden and Norway scholan eschewed, because it was one to be handled by philoso- 

Dr Karl Pichl , United States qf America . Prof. Charles Lan- phers rather Lban by students of language The deeper we 

111111 ■ ^| r ^ ^ Ward delved the farther Lhe solution of lhn problem teemed to recede 

At l “® opening meeting on Monday, Prof. Max Muller de- from our grasp , and we might here loo learn '.he old lesson that 

livered nu presidential address. After some preliminary observe- our mind was not made to grasp beginnings And yet, lhough 

Mom, in the course of which he expressed lhe obligations of the accepting this limitation of their labours as the common fate of 

Congress to the Duke of York for having consented to act aa all human knowledge, Oriental scholars had not altogether 

u °i!V 7 MilHer spoke of the splendid service laboured in vain No history of the world could in future be 

which has been rendered by Oriental scholarship in proving that in written without Us introductory chapter on the great consollda- 
prehlstoric times language formed a bond of union between the lions of th» ancient Aryan and Semitic speakers. It might be 
ancestors of many of the Eastern and Western nations, and that said that this great discovery of ■ whole act in the drama of the 

in histone times ala6, language, which seemed to separate the world, the very existence of which wa* unknown to our fore¬ 
great nations of anliouitj, never separated the most important father*, was due lo the study of the Science of Language 

among them so completely as to make all Intellectual commerce rather than to Oriental scholarship. Bui where woulcTthe 
and exchange between them impossible. These two discoveries Science of Language have been without Lhe students of 

seemed to him to form Lhe highest glory of Oriental scholarship Sanskrit and Zend, of Hebrew and Arabic? "At a 
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Congress of Orientalists we have a nyhl to claim what is due to 
them, and I doubt whelhtr anybody here present would deny 
that it is due in the first place to Oriental scholars, such as Sir 
W Jones, Colebrooke, Schlegel, Bopp, Burnouf, Grimm, and 
Kuhn, if we now have a whole period added to the history of 
the world, if we now can prove that long before we know any¬ 
thing of Homeric Greece, of Vedic India, of Persia, Greece, 
Italy, and all the rest of Europe, there was a real historical com 
mumty formed by the speakers of Aryan tongues, that they were 
closely held together by the bonds of a common speech and 
common thoughts It is equally due to the industry and genius 
of Oriental scholar^ such as da Sacy, Gesenius, Ewnld, and my 
friend the late Frof Wright, If it can no longer be doubted that 
the ancestors of Lhc speakers of Babylonian and Assyrian, 
Syriac, Hebrew, Phenician, and Arabic formed once one con¬ 
solidated brotherhood of Semitic speech, and that, however 
different they are when they appear for the first time in their 
national individuality on the stage of history, they could once 
understand iheir common words and common thoughts, like 
members of one and the same family Surely this is an achieve 
ment in which Oriental scholarship has a right to take pride, 
when it is challenged to produce its title to the gratitude of the 
world at large " 

Turning to another field, Prof Muller showed that Oriental 
scholars had inspired the oldest period in Lhe history of the 
world with a new life Instead of learning by heart the un 
meaning names of kings and the dates of their battles, whether 
in Egypt or Babylon, in Syria or Palestine, we had been enabled, 
chiefly through (he marvellous discoveries of Oriental scholars, 
to watch their most secret thoughts, to comprehend their 
motives, to listen to their prayers, to read even their private and 
confidential letters lhe ancient history of lhe world might be 
said to have assumed, under the hands of Oriental scholars, the 
character of a magnificent dramatic trilogy The first drama 
told us of the fates of the Aryan and Semitic races, as compact 
confederacies before their separation into various languages and 
historical nationalities The second drama was formed by the 
wars and conquests of Lhe great Eastern Empires in Egypt, 
Babylon, and Syria, but it showed us that besides these wars 
and conquests, there was a constant progress of Eastern culture 
towards ihe West, towards the shores and islands of the Medi¬ 
terranean, and lastly towards Greece lhe third drama repre¬ 
sented the triumphant progress of Alexander, the Greek far 
more than the Macedonian, from Europe through Persia, Pales¬ 
tine, Phemcia, Egypt, Babylon, Hyrcama, and Bactna to 
India, in fact through all the great empires of the undent East 
Here we saw the first attempt at re establishing the union 
between East and the West 

Prof Muller concluded his address with an eloquent and im- 

f iressive plea for the encouragement of Oriental studies in Fng- 
and 11 When," he said, “ I accented the honourable post pf 
president of this congress, it was etilefly because I hoped that 
this congress would help to kindle more enthusiasm for Oriental 
scholarship m Fngland But that enthusiasm must not be 
allowed to pass away wuh our meeting It should assume a 
solid and lasting form in the shape of a permanent and powerful 
association for the advancement of Oriental learning, having its 
proper home in the Imperial Institute If the members of this 
congress and their friends will help to carry out this plan, then 
our congress might hereafter mark an important epoch in the 
history of this the greatest Eastern Empire, and 1 should feel 
that, in spite of all my shortcomings, I had proved not quite 
tinworthy of the confidence which my friends and fellow- 
jUjtairen have reposed in me 11 

vote or thanks to Prof Muller for his interesting address 
«u moved by Prof von Buhler, seconded by Count de Guber 
nails, and earned with enthusiasm 

On Tuesday the work of Lhe sections was proceeded with 
Special Interest was given to the proceedings on Wednesday by 
the reading of an address written by Mr Gladstone, for Lhe 
flection dealing with Archaic Greece and the East 


THE ERUPTION AT SANG IR 

Friday last the Times printed some interesting extracts 
from a letter (dated Labuan, July 11, iBgaJtiyMr George 
Ormsby, a magistrate in the British North Borneo Com¬ 
pany's Service, containing an account of the recent eruption in 
SaQglr, and of a vuit paid to the spot immediately afterwards 
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Mr Ormshy left Sandakan on Tune 4 in the s s. Normanby , and 
arrived at Menado on the morning of the 7th After a visit to 
Govontalo the vessel returned to Menado on the loth, and here 
Mr Ormsby heard that there had been an eruption on some of 
the inlands to the north, and that the f a Hecuba^ which had 
arrived at Menado just after the Normanby had started for 
Govontalo, had been chartered by the Dutch Government, and 
had gone out to find the scene of the eruption and to render 
assistance On the 12th the Hecuba was sighted coming into 
Menado, and Mr Ormsby and the skipper of the Normanby 
went on hoard as soon as she droppe’danchor ''The captain," 
says Mr Ormsby, “told us that he first went to an island 
called Slow, as the volcano there was known to he active He 
found the island covered with ashes, but was told that the erup¬ 
tion had taken place at Sangir, an island about 30 miles further 
north He went on there, and found it buried in ashes , they 
were digging the houses out at Tarona, the port The cocoanut 
trees were all destroyed, and the loss of life was unknown The 
volcano was slighLly in eruption when he arrived He went 
along the coast, stopping at the villages, and sending nee ashore, 
as the people were without food He said some of the people 
were frightfully burned and maimed " 

When the Dutch official who was on board the Hecuba 
reported th^ state of affairs to the Resident, the Normanby was 
chartered to take nee to the island and land it at Tarona. She 
left Menado at midnight, and arrived at Tarona next afternoon 
“ As we steamed up the coast of Sangir we could see the cocoa- 
nuts, with all the leaves broken and hanging downwards and 
covered with ashes, although the southern end of the island is 
sheltered from the volcano by hills The harbour of Tarona is 
a narrow inlet, about half way up the western side of the island, 
with steep hills on each side lhe village is on the north side 
of the harbour, and is sheltered from the volcano by the hilli 
behind it , behind the hills a large plain stretches to the foot of 
the volcano " 

The eruption took place on the 7th at 7 p m , and there was 
a slight eruption on the 9th, followed by heavy rain The only 
damage done in Tarona was by the weight of ashes , many of 
the lightly built native houses were crushed r * The afternoon 
we arrived,” Mr Ormsby says, 11 1 went ashore, and followed 
the road from Tarona along the harbour On rounding the end 
of the hills the road turned and ran along the northern slope of 
lhe hill F down below ihe road there was a deep ravine, with a 
small stream at the bottom, which was warm and amelt strongly 
of sulphur The ravine was 40 ft or 50 ft deep, and had 
evidently been parLly cut out by a stream of mud, which had 
rushed down it from the foot of the mountain and torn away the 
road in places Looking across the ravine toward! the enter 
the whole plain was burnt up, and near the foot of the mountain 
there was a iet of steam and thick black imoke. On the slope 
of the crater there was no ngn of lava or mud The three mud 
rivers I saw started from the foot of the mountain I followed 
the road for some distance About two miles from the sea it 
crossed a small triangular plain, and then zigzagged up the 
central range of hills Where it crossed the plain it win entirely 
washed away by mud and oshe«, which had been hardened by 
the rain after the eruption The bridge across the stream was 
also destroyed, only the butts of the piles remaining I got up 
to the top of the hills and a bit down the other side I had a 
fine view of the volcano from the top , It was smoking, but 
there were no fireworks while we were on the island I noticed 
a column of steam rising from the plain, close to the'Toot of the 
volcano, and determined to try and reach it next morning 11 

The column of steam was visited next day by Mr Ormsby 
and the chief engineer, but they reached it with difficulty On 
the way they had to jump a "stream which wai steaming, and 
must have been very hot " He says —"We went up 10 where 
the steam was blowing up through the mud The mud was 
quite firm, but no hot that we had to shift from one foot to the 
other The steam was puffing up through a lot or holes, but 
not very strongly where we were. I poked up a lot of stones 
out of one of the holes with my stick ; they were so hot you 
could not hold them I let two of them cool a bit, and then 
rolled them up in my handkerchief and put them In my pocker 
One of them was covered with sulphur crystals, but, unfortu¬ 
nately, I lost It as we were returning The whole place smelt 
strongly of sulphur, and we soon decided we had had enough 
of it, as it was about 9 am., and between the sun above and 
the earth below we were both streaming with perspiration We 
got back to the ship pretty well fagged, and 1 stayed on board 
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(ill we left it 3pm We went direct from Tarona to Sandakan, 
and as we steamed past the north end of the island I counted 
18 jets of steam and smoke on the plain where in the morning 
there had only been two The volcano itself was wrapped in 
^moke, and there were heavy clouds of smoke hanging over the 
plain , , The Dutch controleur told us that they had 

already recovered 300 bodies, but that it was impossible to esti¬ 
mate the total loss He said the other Ride of the island was 
worse, lava as well as mud having overflowed there, and that 
whole villages were buried No lives were lost in Tarona itself, 
hut forty men from there went into the jungle just before the 
eruption, and only one got hack alive. We got to San¬ 

dakan at midnight on the 16th, and slopped a day there The 
eruption was distinctly heard at Sandakan, though it is nearly 
500 miles from Sangir " 


THE IVES 7 INDIAN FAUNA IN SOUTH 
FLORIDA 

T^R C H MERR 1 AM has lately published a paper on 
"The Geographical Diilnbution of Life in North 
America” (Proc BiuJ Soc Wash, April, lS92)^wbich should 
attract attention on account of the important problems discusied, 
and the interesting and somewhat novel views advancer! On 
p 49-55 there is a review of the faunal relations of Southern 
londa, in which Dr A R Wallace is severely criticized foi 
having slated that Florida is, from a biological point of view, 
essentially North American, and totally distinct. in character 
from Cuba and the Bahamas, from which it is separated by only 
a narrow strait The phrase specially attneked is out of 11 Island I 
Life,” aa follows “Between frigid Canaria and subtropical 
Florida there are less marked differences in the animal produc 
lions than between Florida and Cuba M1 

I well remember that some time ago, when I knew next to 1 
nothing of the West Indian fauna, this particular phrase seemed j 
to me very erroneous An American zoologist cannot fail to be j 
struck wuh ihe presence of a colony of West Indian forms in 
Souihem Florida, so distinct from the species and genera of the I 
United States Following Dr Memaui's enumeration, we see 
nine genera of tropical birds, hundreds of tropical insects, a 
dozen or more land shells, many plants, and so forth It would 1 
seem impossible to doubt that Southern Florida should be 
referred to the West Indian faunal division in the face of such 
evidence 

But if we examine the matter from the point of view of a 
West Indian, who is searching for a fauna in Florida, which is 
identical, or nearly so, with that of the islands, things look very 
different indeed Dr Wallace’s reference was to Florida as a 
whole, the term 41 subtropical” being used as descriptive of the 
State, not of the southern coast only, as used by Dr Mernam 
In the map given by Dr Mernam, about nine-tenths of Florida 
are coloured orange, to indicate that they belong to the Lower 
Sonoran Region of the author Now thin, wiLh the Upper 
Sonoran, which stretches into Canada, north of L^ke Erie, 
forms the Sonoran, one of Dr Mernam's primary divisions, the 
distinction of which from Ihe Tropical region he has 10 well 
demonstrated Furthermore, a large part of Canada is coloured 
blue on the map, to show that it belongs to the Transition 
Region between the Sonoran and the Boreal Hence it appears, 
from Dr Mem urn's own map, and the statements throughout 
his paper, that by far the greater part of Florida is more allied 
fadnally to portions of Canada than it is to the West Indies, so 
far exactly confirming the truth of Dr Wallace's statement 
This will no doubt be readily admitted by Dr Mernam, who 
bases his criticisms on the ground that Dr Wallace had over¬ 
looked the existence of a West Indian fauna along the extreme 
south coast of Florida. We may, therefore, consider the evi¬ 
dence whereby this limited portion of the State is placed in the 
Tropical division. For convenience, we may allude to this tract 
as Tropical Florida, using the term tropical to indicate the 
climate rather than the fauna. 

In order to ^et at the necessary facta, I have compared the 
birds of the regions under consideration, tiling Cory's “ Birds of 
ihe West Indies" u a guide to the ornithology of the several 
islands. 

Dr Merriam says that "no lest than nine" genera of 
Tropdal American birds inhabit Tropical Florida, and dies 

1 This statement Is qualified by a footnote In the n«w edition of " Island 
Life." where the eslsienca of some Wat Indlsn farms Is referred to. 
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nineteen species or Bubspecies or Antillean birds living In the 
same area, but not further north 

I find on examining and comparing the West Indian statistics, 1 
that no le^s than 51 genera of West Indian land birds fail lo 
reach Florida or any other part of North America. These 
genera are as follows — 

Mimocichla , Cichlhrrmima , Mar gar ops w Ramphocinclus 
Cinclocertlila , Leucopera ,Calharopera , Mwcreligea, Terelulns 
Gloisiptila , Laletn , Dulus, Callisle , Spxndahs, Nesosptngus , 
Phamcophxlus , Calyptophil-us , Salt at or , Loxxgilla , Mtlopyr- 
1 ha , Loximitris , Sicah*, Nfsopsar , Elaxma, Lavrrcncia , 
B/acnus , NycttUus , Stphotiorhis , Hcmiptocne, Glaucis, 
Lantporms , Rulnmpis , Aithutus , Thaiurania , Mclhsuga , 
Dorif ha , Btllona , Sporadic us , Pnotehts t Tcmnoirogon , 
Saurothtra , Hyetortns, IOiius } Picumnws , Nesocclcus , Ara, 
Chrysotu , Gymnasio , Ruporms , Regcrhtnus, Xtphidiopicus 

Those primed in ordinary type appear lo occur in the West 
Indies only in the Lesser Antille 0 

The number of West Indian species not reaching Florida is 
of course overwhelmingly great, but here the comparison would 
be unfair, owing to the large number of representative species, 
on different islands, In order to obtain a just estimate 1 have 
therefore made a list of the land birds inhabiting Cuba which 
do not occur in Tropical Florida, and the result shows one 
family ( 7 'odidiz), 18 genera, and 52 species There are also a few 
sub species 

The list is ns follows — 

Icterus hypomelas Myiarchus sagree B. 

Agelaius humeralis # Blacicus canbaus 

,, ossimilis Tyrannus magnirostrls 

Sturnella hippocrepis Antroslomus cubanensis 

(^ui^calus gundlaclui Cypselus phccmcolius. 

,, atroviolaceus * Hemiprocne zonans- 

Corvus nasicus. Cnlypte helenoe 

,, minutus * SporadmUB nccordi B. 

Tnangus caudifasciatua * Pnotelus temnurus 

* baurothera merlini. Petrochelidun fulvo. 

*Todua multicolor Viveo gundlachi 

* Xiphidiopicus percussus * Spindalts prctrei 

Centrums superciliary * Melopyrrha nigra 

Colaptes chrysocaulosus * Pyrrhomitns cucullala 

* Neaoccleus fernandiDE Euelheia olivaceo. 

* Mimocichla rubripcs * Ara tricolor 

l( ichistacea. Conurus euops, 

Myiadestes Elizabeth * Chrysotis leucoccphals B 

Mlmus gundlachi B Abio stygius 

rohoplila lembeyi * Gymnn-10 lawrencu. 

Dendrolca petechia (race Glaucidium siju. 

gundlachi) B Accipiler gundlachi 

,, pityophila ,, fnngilloides 

4 Tereiistm fernandmm # Regerhinui wilsomu 

„ foron Columba corensu 

* Ccereba cyanea ,, inornala. 

Geolrygoti caniceps 

The two species of Coiumba are not definitely given as 
Cuban in Cory's work but I believe they occur there Species 
marked with an asterisk ore of genera not reaching Florida, 
species marked 11 B " also occur in the Bahamas. 

The Bahama Islands also have many birds that are not In 
Tropical Florida, including some genera, as Doncka (two 
species) 

It is thus apparent that, so far as the birds are concerned, the 
arm of sea between Cuba or the Bahamas and the mainland h as 
been very efficient in preventing the mingling of two fttfifift, 
although a limited number of species have crossed iL 

To give many other Instances would unduly prolong this 
letter, Dut one may cite the land shells as a much more linking 
case. The land mollusca of Cuba and Florida are almost en¬ 
tirely distinct, the small number (about a dozen 1 ) of West 
Indian forms which have reached Florida is really surprising, 
considering the favourable currents snd the proximity of the two 
areas. Cuba contains numerous generic and subgeneric types, 
and hundreds of species, which have never reached Florida.* 

On the other hand, even on the Florida Keys we get such 

1 Thole Duffel b« modified in slight dctuli by Marching the mem recent 
literature, but Cory's work (1BB9) U very complete up to ihe time U was 
published 

9 Dr Mcrrlam cues soon Eh- Dall’i authority, but uveral of these are 
not land ■ belli but belong to brackish or fresh water 

1 Thiu, Cube he* considerably over aoo ipeciea of oparculaie Und-abaUe 
wh ch hive not reached Florida. 
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North American types as the aubgenera Polygyra and Aftwdon 
of Helix [If jejuna, No Name Key , H pustula, Cedar Keys , 
H carpentcriana, Key Biscayne , H cereolus, Indian Key, Key 
West, Egmont Key , H scptemvolva, Key West, H oppilata, 
Cedar Keys (but this is also n Yucatan species) , H uvuhfera, 
plentiful on several Keys , H anriculata, Cedar Keys) 

How far the birds of Tropical Florida agree with those or 
the Sonoran region I do not know, having no list at hand from 
which to glean the facta, but inasmuch as they must greatly 
exceed nineteen, the number of Antillean forms quoted by Dr 
Merrlam, it is apparent that the character of the air-fauna cannot 
be so totally different from that of more northern regions as to 
justify the proposal to merge it in a different primary faunal 
division Dr, Mernam gives a list of the birds which are sup 
posed to he restricted to Southern Florida, comprising two 
species and seven sub-spccies , this list emphatically confirms the 
view that ihe region in question is really North American 
(Sonoran), for oT the two species, one belongs to a genus which 
does not occur in the West Indies, and the other to a North 
American genus which has no endemic West Indian species 
The seven sub species are all of North American species, and 
three of them belong to genera {Afelea^rts Cyamu itla, Sitta) 
which do not exist in the West Indies 

To sum up, the facts seem to lie as follows —*VUc whole of 
Florida really belongs to the eastern division of the Nearctic 
region (or tolhe Sonoran region of Dr Mermmi), but along lhe 
southern coast, on land of comparatively recent origin, a number 
of West Indian forms have appeared, owing to the assisianee of 
currents conveying floating trees, &c , and to the proximity of 
Cuba and Lhe Bahamas, which has permitted many birds and 
insects to fly across These immigrants have formed a distinct 
colony, but not to any great extent, so far as can be learned, at 
the expense of the native fauna The recent appearance of this 
colony is shown by the fact Lhat (except somewhat doubtfully in 
the case of a few mollusca) there is at present no tendency to 
form new endemic species. Mr Schwarr, who was so 
impressed with the great number of West Indian insects he 
found in this region, specially mentions that there were no 
endemic Jot ms 

The northward spread of this colony has doubtless been 
largely prevented by climate, as stated by Dr Mernam , but 
doubtless also quite vs largely owing to the iompetihon of the 
Sonoran Jatttia , fur, as Dr Mernam has himself put it in 
another connection, "the sustaining capacity of a region is 
limited , hence such a thing as overcrowding, in the sense of 
greatly increasing the number oforganisms a region can support, 
is an impossibility " 

If climate had been tliL only harrier then Iiopical Florida 
should have a fauna like that of Cuba, but so far from doing so, 
it is still essentially NearUiL, notwithstanding the existence of a 
very important and interesting West Indian colony At best it 
is a transition region 

Under the guidance of Dr Mernam, researches into the 
geographical distribution of North Americm birds and mammal4 
are being energetically earned on , ind if I am not mistaken in 
tile above stain l opinions no doubt information will in due 
course accumulate lhat will cause him to withdraw from the 
position here criticized, and to admit that Dr Wallace wa«, in 
the main, perfectly correct T D A Cocki* Rt r 1 

Institute of Tamaica, Kingston, Jamaica, 

July 31 


'■ A NEW SECT Of- HERO- WORSHIPPER s " 

NDER thm title, lhe Japan Mail describes a curious Society, 
established in Japan, in honour of Isaac Newton, and 
which is noL a new scientific association so much as a new cult 
The day of all the year to the members 13 Christmas Diy, being 
that 09 which in 1642 the immortal Newton was born The 
constitution is of the simplest The professors, graduates, and 
students of the mathematical, astronomical, and physical claves 
of the Toluo University are ex officio members , once a member 
always a member 1 and there are no others The Society was 
launched as one for undergraduates by Messrs Fuusawa, Tanaka, 
and Tanakadatc, the first brilliant triumvirate of mathematical 
graduates which the rokio University gave to the world In 
its early days it met in the students’ dormitory, But as the 
undergraduates developed into graduates and assistants, the 
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professors themselves were drawn into the fold, and a more 
suitable assembly hall was found in the University Observatory 
Now, however, that building is devoted to seismological j)ur 
suits At Christmas, 1890, or Newtonmas, 248, for the first time, 
the members of the Ncwtonkax , or Newton Association, met in 
the Physical Laboratory of the Imperial University, to hear each 
other talk, to distribute appropriate gifts, and to lengthen out 
the small hours with laughter and good cheer The Society has 
no President a portrait of the august Sir Isaac presides over 
the scene It keeps no written records, no minutes , but its tra¬ 
ditions are simple, and easily handed down from year to year The 
entertainment provided is the work of the second year students, 
assisted by those of the first year Each professor is expected 
to make a little speech, which is sometimes historical, sometimes 
whimsical, as the individual spirit may prompt , but it must not 
be suggestive of the background of a blackboard T he meeting 
in fact is essentially social , and in the preparation of the magic 
lantern slides, the committee of management lay themselves out 
for frolic and jest The picture may represent a comical inci¬ 
dent familiar to most of the members, or it may be a pictorial 
conundrum lo guess It was a fine humour, for instance, which 
gave a caricature of one student notorious for his indefatigable 
asking of questions This youth wa» shown labouring under a 
shoulder be|m, from which hung two buckets filled to overflow¬ 
ing wnh points of interrogation , while in the background 
was seated one of the professors, perfectly aghast as this mathe¬ 
matical labourer approached with his load After lhe magic 
lantern exhibition comes Lhe lottery for presents This is a 
great feature, productive of much merriment Each person 
draws a paper, which may be blank, but usually has a name on 
it lhis name may he one of the illustrious living, or the still 
moie illustrious dead Corresponding |o each name is an 
article, which, with all solemnity, is presented to the holder of 
the paper The connection between the article and the name is 
more or less symbolic, or u may rest on a far fetched pun, to 
which the Japanese language readily lends itself Usually the 
jokes are very technical , but occasionally they appeal to a circle 
more wide than mathematical Thus the drawer of “ Newton " 
got an apple, and the drawer of “ 1 'ranklin'’ a kite “ Her- 
schell " (Sir John) was represented by a sprig of Nanten 
(“southern heavens,” which he surveyed), “Archimedes." by 
a naked doll supposed lo be returning from ihcbath , while the 
holder of 11 Kant Laplace,” got a pull of tobacco smoke blown in 
his face, symbolic of the nebular hypothesis Some time a^o 
it was poinLed out by a European member of the Kai that in 
holding the “Newtonmas" on Christmas Day the members 
were guilty of a chronological crime hardly to he excused in 
men trained in the accurate school of Newton For Although 
lie > as registered \s being born on Christmas Day, 1642, it was 
Christmas Day, old style In all striUness he was bom on 
lauuary 5, 1643 But lhe great convenience of having lhe file 
at the beginning rather lhan towards the end of the winter vaca¬ 
tion, and the avoidinee of clashing with Japinese New Year 
festivities, wctl sulliuenr to outweigh all other considerations 
whatsoever Besides, did not Newton himself hold his birthday 
ou Christmas Day? Why, then, should his admirers hold it on 
any other 1 After all, concludes the Yokohama journal, the 
peculiar interest of lhe “ Newtonmas ” lies in its existence 
Only to the hero worshipping Japanese has it occurred thus to 
pay honour lo the memory of the greatest mathematical sage of 
all time Very few English-speaking naturalists, to use the 
word in its widest and legitimate sense, are even aware lhat 
Christmas Day in 1642 beheld the birth of Newton It is 
pos ihle lint nearly fifty years ago a bicentenary ftte was 
held in Cambridge , and it is very probable that about filty yeara 
hence Newton 3 tercentenary will be celebrated in Eugland— 
perhaps overall the civilized world But an annual celehration 
by a Newton Club outside Japan is a thing not to be dreamed 
of, unless Jap in influences the hero-worshipping instinct of the 
Western people as profoundly as she has influenced their resthetic 
taste 


SCIENTIFIC SERIALS 

Royal Society of Victoria , Vol 3 (N S ), Proceedings, Part I 
contains Notes on West Australian oology, by A J Campbell 
(Pla 1 and 2) , On some Victorian fUhes wnh description! of 
Cns/tceps wtlsoni, C , phiUtpi , SyngnathtisphiUipt, and Trip- 
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terygium machayanum (PI j) by A H, Lucaa , Anthropology 
in Australia, by A W Howitt , On the nomenclature of chick- 
embryos (Pli 4.7) Instead of indicating the stages in the 
development of the chick by the number of hours or days, which 
IK unsatisfactory, as different eggs incubated for the same length 
of time will frequently be found to contain embryos which have 
reached quite different stages of development, the stages are 
marked baaed upon the eaternal form, ana each is designated by 
a letter of the alphabet On some Victorian Land Plananans, 
by Prof W B Spencer (Pla n and 12), enumerates ten species 
of Geoplana and describes G dtndyi, sp n , ana G 
frosts, sp n , all the species are figured in two admir¬ 
ably executed coloured platci On the movements of Lhe 
heart of Hoploctphalus superbus in and out of the body, by Dr 
McAlpine , On a Nematode from the stomach of Hoploctphalus 
superbus, and on a fluke parasitic in the respiratory and aliment¬ 
ary syBtema of Lhe same Neither parasites arc named but the 
Nematode (Ascaris) 11 figured on pi 8 On the presence of 
amoeboid corpuscles in the liquid discharged from the nephndml 
apertures and oral papilla; of Penpnlus, by A Dendy , On the 
shell money of New Britain, by R H Rickard , On the 
Dukduk Association of New Britain , Notes on the miocene 
Birata of Jemmy's Point and on the older tertiary at Bairnadale, 
by J Dennant Some new or little known Polzyoa, by P H 
MacGdlivray (Pis 9 and 10) , Notes on the marine rocks under¬ 
lying Warrnambool, by G S Griffiths 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, August 29 —M Duchartre in the 
chair —ObMrvations of the new planet M Wolf, made at the 
observatory of Pans (west equatorial), by M G Bigourdan 
From observations of comparison stars, the R A of the planet 
in question on August 27, at I2h 20m. 33s pm Pans mean 
time, was 22h 41m 24 95s , its aoparent declination - io’ 25' 
ji*8. and its magnitude 12 5—Measures of the diameter of 
Mars, by M Camille Flammanon To settle the divergence 
between the values of the diameters of Mars as predicted by the 
Nautical Almanac, the Connaissance (its Temps, and Mirth's 
“ Ephem^ndes,” measurements were taken with the 24cm 
equatorial of the Juviay observatory, resulting in values ranging 
from 24" 50 to 24" 91 These confirm Mirth's calculations, 
while Lhe other two ephemendes are about 5" in excess, based as 
they are upon Lcverner'i tables instead of Harlwig's —On the 
tolar phenomena observed at the Royal Observatory of the 
Roman College during the second quarter of 1892, by M P 
Tacchim —On the bactenan origin of the bilious fever of hot 
countries, by M Domingos Freire A microscopic comparison 
of the germs of the yellow fever with those of the somewhat 
similar bilious fever of tropical countries shows that the former 
19 due to a micrococcus, which is round, highly refractive, and 
easily coloured by fuchsine, methyl blue, &c , whereas the 
bilious fever is originated by a bacillus which the writer has 
succeeded in cultivating It u about nine microns long and 
three broad It is motionless, and accompanied by numerous 
moving spores Each bacillus undergoes rapid segmentation 
into two parts, which give rise to terminal spores It has been 
found possible to produce the disease irt a pig by inoculation — 
On the comparative assimilation of plants of the same species, 
developed in the sun and in tno shade respectively, by 
M. L Gftaeau de Lam or he re A senes of quantitative 

resuUs, showing that under similar external conditions 
the decomposition of carbonic acid vanes in intensity, for leaves 
of the same species, according to the condition! of development 
of these leaves , and that the leaves of a species developed in 
the sun, all other conditions being equal, decompose tne car¬ 
bonic acid of the air more energetically than those developed In 
the shade —On the present eruption of Etna, by M Walleram 
The eruption of 1892, without having the importance of that of 
1865, is, from several points of view, superior to that of 1886 , 
the flows of Java are more extended and the craters more 
numerous. On July 8 the volcano gave Its usual warnings 
Thick columns of black smoke emerged from the principal 
crater, and earthihocks were felt as far as Catania. On the 
following day the eruption began in earnest. Two openings 
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appeared a short distance apart, one of which only gave off 
steam, while the other gave rise to a flow of lava which passed 
westwards of Monte Nero, and which has been called the 
western stream It was not till after the flow had ceased that 
four volcanic cones arose successively from north to south at 
a distance of about 60 m to the east of this cleft Another 
flow of lava passed to the east of Monte Nero, and was called 
the eastern stream For about a month the eruption followed 
its normal course , the lava continued to flow and the cones 
increased in height But on August 9 important modifications 
took place The ejections diminished and the explosions 
ceased It was thought that the disturbance was dying out, 
but on the nth such an eruption of steam took place that Etna 
disappeared entirely in an absolutely opaque cloud. At the 
same time it was found that the lava, leaving Lhe first tracks, 

| had taken a new path across the vineyards In the morning of 
the 12th the opening of a new crater in the line of Lhe preced 
ing ones was found in the act of building up a cone The 
previous evening the observers had passed over the same spot 
and had found small vents giving off vapours, but nothing to 
indicate the formation of a crater in so short a time 'lhe for¬ 
mation of this crater was accompanied by a complete cessation 
of the ejections from the second volcanic cone, wnich had been 
very violent The eruption thus seemed to have entered a new 
stage of development 
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THURSDAY, SEPTEMBER 15, 1892 

NEW CONTRIBUTIONS TO THE BIOLOGY 
OF PLANTS 

Beitragc zur Biolo^ie dcr Pflanze?i Herausgegebcn 
von Dr Ferdinand Cohn Band 5 Heft 3 1892 

O the new number of Prof Cohn's publication Dr 
Max Scholtz contributes an interesting paper on the 
nutation of the flower stalk in poppies and of the ter¬ 
minal shoots in Virginian creeper In both cases the 
nutation is dependent on the action of gravity, but has 
nothing to do with the weight of the bud In the case of 
poppies the downward curvature of the stalk takes place 
with sufficient force to lift a weight equal to twice that of 
the fiower-bud If, however, the flower-bud be remo\ed 
there is no longer any nutation , the stalk straightens 
itself Vochting had already shown that this is the case 
even if the amputated bud is tied 011 again with thread 
Dr Max ScholLz further states that if a weight three times 
as heavy as the bud is substituted for it, the stalk still 
straightens itself, anti lifts up the weight The state of 
the case then is this the upper part of the flower-stalk, 
during a certain stage of growth, is in a high degree 
positively geotropic if it remains in connection with a 
developing flower-bud, but not otherwise The author 
has further succeeded in determining the exact part of 
the flower-bud which governs the geotropism of the stalk 
If the pistil is excised, nutation ceases, the stalk becoming 
negatively geotiopic , but if all the other whorls of the 
flower are removed and the pistil left, then nutation goes 
on as usual But beyond this, if the ovules are extir¬ 
pated, but the wall of the ovary left standing, the nutation 
is stopped Hence we arrive at the sinking conclusion 
that the presence of developing ov ules in the young ovary 
determines the reaction of the flower-stalk towards 
gravity A certain analogy is obvious with the irritability 
of root-tips, investigated by Darwin Dr Max Scholtz’s 
observations afford a good example of the extreme com¬ 
plexity of those phenomena of growth which a few years 
ago were thought susceptible of a simple mechanical ex¬ 
planation The author thinks that the nutation is of 
advantage, inasmuch as the reversed position of the 
flower-bud allows a better access of light to the developing 
ovary As is well known, the flower-stalk ceases to nod 
when the flower opens , in other words, as soon as the 
development of the ovules Is completed the flower-stalk 
becomes as strongly negativel) geotropic as it had been 
positively geotropic before 

Dr Max Scholtz has made similar observations on 
the nodding ends of the main shoots of Ampelopsts 
qmnqutfoha. Here also the positive geotropism 
of the younger internodes only exists so Jong as 
the terminal bud it present and uninjured. Both 
here and in the popplei the same part of the stem 
which for a time shows nutation afterwards erects itself, 
reversing its reaction towards gravity, and also becoming 
for the first time positively heliotropic Thu change in 
the mode of response to constant external influences it 
dictated by the embryonic organs at the growing point 
A paper by Dr. Paul Siedler on the radial sap-current 
in roots, consists essentially of an anatomical description 
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of the cortex in a number of roots, and does not appear 
to add much to our previous knowledge The author 
believes that in many cases the hypodermal layers act as 
a water reservoir , this is not improbable, but no experi¬ 
mental evidence is adduced, and the argument from 
structure alone is scarcely convincing 

Dr F Rosen writes on differences in staining between 
various parts of the nucleus, and between the sexual 
nuclei His work is generally confirmatory of that of 
the zoologist Auerbach He finds, on examining the 
vegetative nuclei of Scilla and Hyacinth that two kinds 
of nucleoli can be detected in the nucleus , the one has 
an affinity for red, the other for blue stains I he 
'erythrophilous” bodies are the true nucleoli, the 
1 ‘ cyanophilous" granules form part of the chromatin 
framework These are simply colour reactions, and are 
independent of the chemical composition of the stains 
employed 

The author's results are much more remarkable in the 
case of the sexual nuclei He worked at Liliace^e, and 
found that the generative nucleus of the pollen-grain 
takes up blue stains specially, while Us vegetative nucleus 
is conspicuously erythrophilous In the female organs, on 
the other hand, noL only the nucleus of the ovum, but all 
the nuclei in the embryo-sac are erythrophilous, while 
those of the rest of the ovule give blue reactions on double 
staining lie believes, therefore, that he has detected 
a qualitative difference between the male and female 
nuclear substance Ilis statements apply to the 
chromatin framework of the respective nuclei 

These observations are curious, but their significance 
is very doubtful The existence of a distinct male and 
female substance, distinguishable by reagents, is highly 
improbable in the light of our present knowledge of the 
phenomena of fertilization It is noticeable that the 
author has not investigated the reaction of the sexual 
nuclei at the time of their fusion Probably the differ¬ 
ences which he has observed, like those recorded by some 
previous investigators, depend rather on the phase of de¬ 
velopment of the nuclei than on their sexual character 

Prof G Hieronymu 9 is the author of two 11 Contribu¬ 
tions to the Morphology and Biology of the Algae ” The 
former of these is on a curious freshwater Alga, Glauco- 
cystis, hitherto placed among the blue-green forms. The 
author 9hows that it possesses a perfectly typical nucleus 
and chromatophores, and must therefore be removed from 
the Cyanophyceae, and find a place among the higher 
AlgcE, probably in the neighbourhood of the Bangiacex 
The same applies to several other genera, which, on 
account of their colour, have hitherto been classed among 
the Cyanophyceae 

The author’s second paper is on the organization 
of the cells of Cyanophyceae (Phycochxomace® of Prof 
Hieronymus) The existence both of chromatophores 
and nuclei in these plants has long been a subject of 
controversy. 

As regards the former question, the author finds that 
the chlorophyll is contained in distinct granules, ranged 
in flbnlia, which normally form a single or double layer 
in the peripheral protoplasm The blue pigment, how¬ 
ever, is dissolved in the cell-sap He compares the green 
granules to the H grana” of Arthur Meyer, which, in 
I typical chloroplaatids, are the immediate seat of the 

X 
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colouring-matter The colourless central portun of each 
“gianum” may perhaps consist of a product of assimila¬ 
tion, such as paramylon The fibrillar formed by the 
grana are inconstant in number, They may sometimes 
become interspersed among the elements of the central 
body (nucleus ?) of the cell The author comes to the 
conclusion that, while the constituent elements of chroma- 
tophores are present in these plants, they have not 
become associated to form definite plastids 

Passing on to the supposed nucleus of Cyanophyces, 
Prof Hieronymus confirms the observations of previous 
writers as to the presence in the middle of each cell of a 
comparatively large body of distinctly fibrillar structure 
The tangled fibril is almost certainly a single one, and is 
moniliform, the granulations being the staining portions 
Their substance has been called by Borzi cyanophycin 
The author regirds them as representing the chromatin 
bodies of a typical nuclear fibril, though not chemically 
identical with them There is no nuclear membrane, and 
in the older cells the fibril frequently uncoils, so that its 
outer windings may even reach the periphery of the cell 
The author therefore proposes to term the central body 
an " open nudeus " as opposed to the "closed nucleus" 
of higher organisms The body differs then from a 
typical nucleus (i) in its chemical reactions, (2) in the 
absence of a limiting membrane, and (3) in the absence 
(so far as observed) of karyokinetic phases 

The cyanophycin, under certain conditions, is said to 
accumulate to an enormous extent, almost filling the cell, 
and sometimes assuming very definite crystalline forms 
The author is disposed to regard it as a reserve substance, 
possibly the product of the direct assimilation of atmo¬ 
spheric nitrogen His observations may be taken as 
establishing the existence in the Cyanophyceje of a body 
agreeing in many respects wiih the nucleus of the higher 
plants, but much less sharply limited off from the other 
cell-contents D H S 

THE GEOGRAPHY OF LABRADOR 
The Labrador Coast a Journal of Two Summer Cruises 
in that Region With Notes on its Early Discovery,on 
the Eskimo, on its Physical Geography , Geo logy , and 
Natural History By Adolphus Spring Packard, M D , 
Ph.D With Maps and Illustrations New York N 
D C Hodges (London Kegan Paul, Trench, 
Trubner and Co, 1891) 

LARGL part of this excellent work has aJready 
appeared in various journals published in the 
United States These contributions are not known, we 
fear, so widely as they deserve to be—in this country at 
least—and therefore Dr Packard has been well advised 
to gather the scattered fragments into a homogeneous 
whole, making, in the truest and widest sense, a geo¬ 
graphical study of the greatest value and Interest 
Chapters vn to xvu , with the exception of Chapter xiu , 
are entirely new, and contain the latest results of studies 
which the author has made peculiarly his own, with the 
result that his claim that the contents of this volume 
represent the state of our present knowledge of the 
coast and interior is perfectly well founded. The out¬ 
standing feature of the work is its wide scope, appeal¬ 
ing as it does to the geographer, the geologist, the 
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naturalist (to use the word in its more limited sense), the 
botanist, the ethnologist, and thd historian Each of 
these will find the subject in which he is interested treated 
with considerable skill, and, so far as opportunity for 
original research allowed, with minuteness and per¬ 
spicuity One fault we have to find with the style, and 
that is an occasional looseness in the use of nomen¬ 
clature This distracLs the reader’s attention, and, until 
he has gone back and re-read many passages, leads 
him to question several statements which, when their 
meaning is fully grasped, are seen to be correct but 
badly expressed Should a second edition of the uork be 
called for, revision in this respect would result in a very 
marked improvement 

To the question as to who first sighted the inhospitable 
shores of Labrador, Dr Packard has devoted considerable 
space, carefully examining the various claims that have 
been put forward He comes to the conclusion that the 
honour belongs to the Norseman Biarne, or Bjarne, who, 
without doubt, made a landfall somewhere in North 
America in 990 We are strongly inclined to agree with 
the result arrived at on this point The authors experi 
ences of navigation in the region under discussion, gave 
him opportunities of observing and demonstrating the 
rate of sailing made by modern ships, and on this basis 
he builds up arguments which tell with considerable force 
against the theories advanced by Dr Kohl and others 
regarding the early Scandinavian seaman, who may now 
be considered the almost undoubted discoverer of one of 
the wildest and most forbidding coasts in the world 

The derivation of the name is of interest Coming 
from the Spanish and Portuguese word for a labourer, it 
was applied to this part of America after the vi9it of 
Cortereal in 1500, a9 the survivors of the voyage, on their 
return, held out the hope that the natives might easily 
be brought into a state of slavery and shipped to the 
Portuguese colonies to work in the fields and be, in fact, 
labourers for their self-appointed masters 

We have many interesting particulars regarding the 
ice and snow of this region The floating blocks and 
bergs were carefully observed, and the conclusion, now 
almost universally held by geologists, confirmed that ice 
carried by winds and waves against the shores has had 
little direct influence on the configuration of the coast 
line After Dr Packard's careful investigation of this 
question, the statement, so frequently met with, that the 
sea lochs of the west coast of Scotland were formed by 
the action of glacial gouges, may for ever disappear 
from our school-books The only instance of such 
glacial effect was observed at Little Mecatina Island in 
the Gulf of St. Lawrence, where there is no true Arctic 
floe-ice An instance of the impotency of what was at 
one time regarded as a great eroding agency, is noted in 
the fact that the ship in which the author spent a con¬ 
siderable time amid ice-packs, presented no abrasion on 
her sides, the paint being as whole and unbroken when 
she came out of as when she entered the frozen sea. 
No boulders, gravels, or mud were observed on any of 
the icebergs examined, but as they wero all of consider¬ 
able age, as was indicated by the marks of frequent over¬ 
turning, they had, in all probability, dropped their 
burdens before reaching the southern area where they 
were inspected 
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The portions of the volume dealing with Lhe fauna and 
flora, both of land and sea, are well done, and ought to 
prove of the utmost utility and service to naturalists 
Dr Packard has done the work of an explorer in a most 
masterly manner, not only setting before U3 the geo 
graphical skeleton of Labrador, but doing much, so far as 
his opportunities went —and no man’s have gone farther— 
to clothe the bones with an array of many of the necessary 
facts for the building up of a complete account of the 
territory To those who come after him may be left the 
task of filling in many details , the greater part of the 
work has already been accomplished, and the record is 
before us in these pages 

There is an excellent index, but the maps and illustra¬ 
tions are far from clear, and require much more distinct¬ 
ness than has been given them A word of the highest 
praise must be accorded to the bibliography, which must 
have given the author a vast amount of trouble before it 
assumed its present admirable shape 

THE SANITARY INSTITUTE AND ITS 
TRANSACTIONS IN REVIEW 
The Transactions of the Sanitary Institute , 1S91 Vo] 

XII (London, 1892 ) 

HE Transactions of the Sanitary Institute cannot fail 
to interest a considerable section of the community 
now that the general principles of sanitation have become 
so generally appreciated, and fresh sanitary matter is so 
eagerly devoured—and generally assimilated—by the 
enlightened section of the public 

It may not be generally known that the Institute only 
dates its birth from the year 1876, and this fact will be 
the more difficult to grasp when one notes in the well- 
bound volume of which we write, the present scope of its 
transactions 

The headquarters of the Institute are in Margaret 
Street, W , in a building known as the Parkes’ Museum, 
so-called to commemorate the celebrated Hygienist of 
that name. The whole purpose of this museum is to 
serve as a means of practical demonstration for the diffu¬ 
sion of knowledge in sanitary science, and at the present 
day it undoubtedly forms the best collection in Great 
Britain of all the various apparatus and material which 
can be claimed to have any connection with the public 
health The value of such an institution does not need 
insistence upon here ; but the remarks of the chairman, 
Sir Douglas Gallon, in his recent address, may be aptly 
reproduced “The evils,” he says, “of our congested 
population meet us at every turn If our progenitors 
had been properly educated insanitary matters, our towns 
would not have been allowed to contain unhealthy locali¬ 
ties , houses would not have been permitted to be built on 
damp unhealthy sites , buildings would not have been 
constructed so as to impede the circulation of air and in¬ 
cidence of light Our town populations would not have 
been allowed to grow up herded together like the beasts 
of the field, without moral training or self restraint , and 
our country population would not have Ijeen allowed to 
destroy the healthy conditions which surround them, by 
vitiating the pure air, and by contaminating the springs 
of pure water The Sanitary Institute is thus the direct 
outgrowth of the public need for sanitary education I ” 
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An excellent descriptive catalogue of the contents of 
the museum has recently b^ei compiled, and those onlj 
among the 11,500 persons who have visited the building 
during the year ending March, 1892, who were acquainted 
with the museum so recently as eighteen months ago, 
can appreciate at us true worth the value of this addi¬ 
tion, and can adequately testify to the improvement in 
the arrangement and grouping of the various sanitary 
appliances which has also been effected This catalogue 
is bound up with the last volume of fl Transactions,” 
which, in addition, includes a lengthy list of Fellows, 
Members, and Associates of the Institute , a list of the 
contributions to the very valuable library during 1891 , 
a very full report of valuable and able papers of hygienic 
interest, which have been read by Dr Louis Parkes, Mr 
Grantham, Prof Wynter Blyth, and Sir Douglas 
Galton The volume also contains a copy of the Annual 
Report of the Council, and a glimpse of this gives one a 
capital irfsight into the scope and work of the Institute 
In the lecture room, in addition to papers such as 
those referred to above, a systematic course of lectures 
for sanitary officers is given throughout the year by a 
staff of exceptionally capable lecturers, including as it 
does such gentlemen as Sir Douglas Galton, Prof 
Corfield, Dr Louis Parkes, Mr Shirley M urphy, Prof 
Wynter DlyLh, Prof H Robinson, &c That the worth 
of these lectures is appreciated is sufficiently exemplified 
by the fact that 161 students attended them during the 
year , nor are they lacking attractions similar to that 
which insured the constant attendance of young Mr 
Parker at the village choir-meetings, for they are regularly 
patronized by one or two female devotees of the Goddejfti 
Hygeia There are, however, lectures provided entirely 
for ladies by Dr A T Schofield, who treated the follow¬ 
ing subjects in his last course — 

tl The Domestic Treatment of Disease " 

11 Microbes " 

“ Physical Culture ” 

“ The Care of Old Age ” 

These have been well attended, and the Duchess of 
Albany recently presented the pmes gained by those 
who emerged successfully from a competitive class 
examination upon these subjects The Institute holds 
examinations twice yearly for inspectors of nuisances and 
local surveyors At these examinations 36 1 candidates 
presented themselves during the year, and 24.6 received 
“certificates of competency ” Both lectures and exami¬ 
nations are now being provided in several large pro¬ 
vincial towns, at a great saving of expense and trouble to 
aspirants for the “certificate of competency,” and with 
the apparent effect of considerably stimulating local 
interest in sanitary matters Finally, the annual Health 
Congress held under lhe auspices of the Institute is 
always an instructive and interesting feature in its pro¬ 
ceedings, and is largely attended and much appreciated. 

OUR BOOK SHELF 

Cooley's Cyciopadia of Practical Receipts By W 
North, M A Camb ,FCS. Seventh Edition, revised 
and greatly enlarged (London J and A Churchill, 
189a ) 

This work is intended as a general book of reference for 
manufacturers, tradesmen, amateurs, and heads of families, 
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and contains information upon all sorts of subjects, from a 
list of abbreviations usually employed in writing 1 , to a de¬ 
scription of Lhe rare metal zirconium Between these 
two articles we find notices of the methods of brewing 1 , 
and the proper way of laying bricks and ventilating 
houses, the nature and treatment of broken wind in 
horses, the composition of digestive, aperient, and tonic 
pills, the practice of photography, the nature of infective 
diseases in man and beast, the destruction of caterpillars 
in plants, the best kind of clothes to wear, and the method 
of taking grease spots out of clothing From these 
samples of the contents it will be seen that the book is 
really a most extraordinary work of reference and one 
which is not likely to lie idle on the shelves, but to be more 
or less in constant use The work of revision has evi¬ 
dently been carefully done, and must have been one of no 
small labour, as it has been brought well up to date and 
many articles must be entirely new The great piactical 
utility of the work is shown by the large circulation it has 
enjoyed for many years, and the editor has done his best 
to maintain the well-dcscrvcd reputation of the book 

Traitt Encyclopedtquc de Photographic First Supple¬ 
ment A Par Charles Fabre (Gauthier-Villars et 
Fils, 1892) 

Many of our readers are already thoroughly acquainted 
with this excellent treatise which we owe to M Fabre 
In the present volume we have the first of the senes of 
supplements which will be issued in order to keep ihe 
book well up to date The range of progress here shown 
is that accomplished during the years 1889-92 The same 
arrangement as to numbering Lhe paragraphs is still 
presented, so that it will be quite easy for those having 
the original volumes to refer to any section in this sup¬ 
plement 

The matter which is chiefly treated of here refers to the 
various properties and kinds of lenses and to their com¬ 
binations thus some of the most important headings 
that have been considerably developed may be stated as 
follows —Methods of measuring focal distances, Martin's 
objectives, simple objectives, calculation of objectives, 
rapid euryscopes, Zeiss' objectives, &c Many other new | 
discoveries, such as Lippmann's photography in colours, 
have also received attention 

With these supplements this encyclopedia will be found 
to be greatly enhanced in value, for at the present day 
photography is undergoing many and rapid changes the 
recording of which in this form is no light task 


LETTERS TO THE EDITOR 

[The Editor dot* not hold himself responsible for opinions rj- 
pressed by Am correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part op Nature. 
No notice is taken of anonymous communications ] 

The Mustakh Exploration 

Mr Conway's march from our newly acquired district of 
Hunza into Baluatan (reported in the Times), up the Hisper 
glacier on one side and down the Biafo on the other to 
Askolay, u a splendid feat to have accomplished, a memorable 
achievement, and his account of it will be something to look 
forward to on his return to England, The total length of these 
two glaciers 11 certainly something between sixty and seventy 
miles measured upon the map, and over this distance Lhe glacial 
forces 10 action are on the grandest scale. The view obtained 
of the Hlsper glacier from tne two points we ascended on either 
side of the Nushik La nbnrdly to be described, from thence the 
end of the Hitper glacier la not defined, and could only be 
indicated from the run of the spurs on the north side of the 
valley* and what information the guides could give. Thu made 
the total length sixty four miles By traversing this length of 
the two glaciers Mr Conway has been able to get Into ground 
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never before visited, viz , that great ice field on the mam range 
of the Mustakh, the full extent of which is quite unknown, and 
| from which lhe Nobundi Sobundi branch of the Panmah 
glaciers also descends Most interesting will it be to read the 
account of this glacial area from the pen of a man who knows 
Lhe Alps 50 well, and has ascended so many of its peaks fie 
has gone direcL and fresh from the one to the other—what an 
exquisite treat—and he has now seen glacial action on the 
vastest scale it is presented at the present time in a mountain 
chain out of Polar latitudes My experience was the reverse of 
lhis, for I had not the opportunity of seeing an Alpine glacier 
until tv\ enty years after I had been surveying Lhose on the Yarkund 
and Hunza frontiers, and in the interval the vividness of their 
aspects and minor details had much faded It is to be hoped that 
Mr Conway has with him, and used, a plane table, properly pro¬ 
jected on the four miles to the inch scale, wiLh all the peaks 
fixed by the Trigonometrical Survey of India, Lorrectly plotted 
on it, and will Inus be enabled to add to and correct much of the 
previous reconnaissance work There is no doubt, had Capt 
Younghusband, who was another late explorer in this part of the 
world, worked with a plane table along his line of route towards 
Hunza, the results of his exploration wou'd have been of tenfold 
value, and far more extended The Indian Government should 
make it a rule that all officers permitted or selected to explore 
the unsurveyed territory beyond our Indian frontier, should, as 
a preliminary training, do a season's work plane tabling with a 
Himalayan survey parly It would also he an admirable train¬ 
ing for officers selected for the Quirtermnster General's and In 
tclligence Departments 

II II Godwin-Austen 


Nebular Spectrum of Nova Aungz 

Nova Aurigc faded away so steadily in March and Aprd a& 
to give little promise of soon again attaining any considerable 
brightness All the more startling, therefore, was Mr Espin's 
announcement of Mr Corders discovery that it had reappeared 
and that he himself on August 21 had seen it as a star of the 9 2 
magnitude with a monochromatic spectrum, presumably about 
500 mirnn in wave length 

Fortunately the 15 inch refractor of this Observatory is still 
in working order, and sull more fortunately my old colleague ii> 
the observation of Nova Cygni, Mr 1 6 Lohse, is staying 
here On August 2J and 26 we were able to examine the Nova 
with a compound prism in the Grubb stellar spectroscope The 
spectrum thus seen evidently contained two bright lines, the 
positions of which we determined as follows — 


Chtip Line Brightness 5 to 10 


Dale 

Wave length 

Measures 

Observer 

Aug 25 

500 4 

4 

R C 

26 

500 4 

3 

p 1 

25 

500 5 

3 

J G L 

26 

499 9 

5 

.. 


Second Line 

Brightness 1 


Date 

Wave-length 

Measures 

Observer 

Aug 25 

495 3 

2 

K C 

26 

494 6 

3 

1* 

a 5 

495 9 

3 

J G L. 

26 

495 4 

5 

11 


From these we may derive the mean values of 500 3 and 
495 3. which prove, as we Hunk beyond doubt, that Nora 
Aung* 11 now mainly shining as a luminous gas nebula 

Once or twice on the 25th August, at the belt momenti, 1 
had noticed feeble traces of a condensed luminosity in the spec 
trotcope, far away on the Bide of leu refraagibilily Our time, 
however, was Tally occupied in obiemng the two brighter lines 
and the zinc lead spectrum, with which we compared them, until 
daylight prevented further observation Oo the 36 th, haze and 
bad definition concealed everything bat the chief Does but oa 
the very clear night of the 28th, continuing the observations 
alone, I examined the star with a power of 329 oa the wire 
micrometer, and wishing to see if the spectrum had materially 
altered I viewed the alar through an excellent direct-vision 

f iriim. In this way I at once saw a faint continuous spectrum 
n the green, together with a distinct line in the yellow With 
the spectroscope the line was also readily perceived, but not 
having prepared the battery for the illuminations and compari¬ 
sons, no reliable direct measures could be mode By Introducing 
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the D line into the instrument, however, I found the stellar line 
to be distant from it towards the violet by a quantity equal to 
the interval between the nebular lines This gives a wave¬ 
length of 580 l, which agrees closely with a bright line in Nova 
Cygni, in the Wolf-Rayet stars, and in-y Argus (compare Coper 
mens, 11 p 112, and in pp 205 and 206) The continuous 
spectrum seemed to begin somewhat suddenly at 569 4i and 
faded away about 540 

On each night of observation the star was about 9 G magni¬ 
tude Rali’h Copeland 

Dunecht, September 6 


Daytime Seeing at the Lick Observatory 

'1 o some of the readers of Nature it may be a matter of 
considerable surprise, as iL certainly was to the writer, to find 
the marked superiority which a small telescope sometimes offers 
over a large one for the observation of solar prominences 

On numerous occasions during the last year, while adjusting 
the large star spectroscope of this observatory to the 36 
inch refn.ctor, 1 nave improved the opportunity to cvamine the 
limb of Lhe sun viiLh a Rowland grating At no time, however, 
has it been possible lo get any definition in prominence With 
the 6-mch equatorial, on the contrary, one gets very fair 
definition, even in Ihe middle of the day , while in the early 
morning, from sue to eight o'clock, the seeing is, as a rule, 
superb Thinking these differences might possibly vanish if the 
larger glass were used earlier in the morning, I have recently 
made a systematic comparison of Lhe three equatorial^, viz Lhe 
6-inch, the 12-mcli, and ihe 36 inch For this purpose a 
small graLmg spectroscope (kindly loaned by the Chabot 
Observatory) was u^ed with an adapter uhich fitted all I 
three telescopes, so that the whole comparison could be made I 
id a few minutes The third and fourth orders of a 14438 line j 
grating were employed I 

The result of a half-dozen mornings’ observations was that \ 
no detail whatever could be made out with Lhe 36 inch, how- | 
ever much care one might use in the adjustment of hia instru- I 
went One could form a rough estimate of the height and | 
general outline of the prominence, but nothing more 

On llic 12-inch the general features were considerably more 
distinct, but the fine delicate tracings of the various parts of the I 
prominence could he seen only with the 6 inch The capping | 
down of the 36 inch and the 12 inch failed utterly, as might I 
have been expected, to improve the definition on any occasion 
The large image of the sun given by the 36 inch (six inches 
in diameter), combined with the poorseeing during the dnylnnL, 
makes the instrument act, for sunspot observation , very much 
like an integrating Rpectroacope The lines affected by absnrp 
tion, in spots of any considerable size, can be picked out readily, 
but one finds it quite impossible Lo compare the absorption of 
ihe nucleus with that of the penumbra These three telescopes 
each give images of nearly the same brightness, and one does 
not find much, if any, difference in the amount ofdispersed light 
in the field. 

During Lhe dry season, the sides of the cafions surrounding 
this observatory become intensely hot, and highly healed cur¬ 
rents of air are continually rising from them So that, proba¬ 
bly, the conditions which make the order of efficiency of these 
telescopes in the daytime just the reverse of what it is at night, 
are purely local Henry CREW 

Lick Observatory, August 19 


Ridgway on the Humming-birds 

Mr Roberi Ridgway, curator of the bird department of 
tbe U S National Museum, has just published (in separate 
form), in the report of that institution for 1890, his monograph of 
the Trochili Coming from such an authority and essaying to 
deal with such an interesting group, this work will undoubtedly 
command the attention of ornithologists, and be studied with 
the care it no doubt merits It makes its appearance In octavo 
form, of some 130 pages, being llluatrated by 46 full-page plates, 
and has besides a number of cuts In the text Tile plates give 
us many species of humming-birds and their nests , they being 
all of the 11 electro-process 1 variety, and chiefly copied from 
Gould's princely work upon the Trochill, As 11 usually the case, 
most of lhe figures given have suffered by the method of repro¬ 
duction employed, and not being coloured, they offer us, at the 
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bent, with but a poor idea of the “living gems’ 1 they are sup 
posed to portray. With more or less thoroughness Mr Ridgway 
his touched upon the early history and the literature of his 
subject , upon the geographical distribution of the various species, 
upon their number, which he makes out to he abnut 5°°i upon 
their natural history in general (treated in various brief sections) f 
and there are descriptions of their external characters and a short 
note upon a few of their internal ones IL is with the statements 
made in lhe latter that I chiefly propose to deal in the present 
connection, and, aware as I am of our author's knowledge of 
the literature of what we may call the natural history and classi¬ 
fication of the humming-birds, as contra distinguished from 
their morphology and affinities, I must confess my surprise at 
his ignorance of the latter part of his subject Mr Ridgway 
remarks (p 290 J that “ the humming-birds po^css noLhing 
absolutely peculiar, although certain features, shared by other 
groups of birds, notably the swifts (Muiop>dni<t) % are developed 
to an extreme degree , as, for example, the very high keel Lo 
the sternum and consequent excessive development of the 
pectoral muscles, the short armwing (humerus) and extremely 
long handwing (manus), and minute feet with relatively large, 
strongly curved, and sharp claws The humming birds and 
swifts further agree in numerous anatomical character®, and 
there can be no doubt lha they are more closely related to 
each other than are either to any other group of birds In fact, 
except in the shape of the bill and structure of the bones of the 
face, the humming birds and swifts present no definite differ¬ 
ences of osteological structure ” As the present writer has 
probably published double the number of accurate figures 
illustrating the enttn anatomy of a. great many species of hum¬ 
ming-birds as compared with any other worker, and, further, 
has published correct accounts of the same to the extent 
exceeding that of any three living avian morphologists, and 
those figures and descriptions having been very extensively 
accepLed as correct, perhaps our author will consider me com¬ 
petent to criticize the statement which I have just quoted from 
ins work Notwithstanding the extensive and painstaking 
labour I have given lo such matters, I reckon it but as little 
when compared with the opinions given us by Huxley and 
Kitchen Parker in the same premises. 

As long ago as 1867 (P Z h , p 456), Huxley expressed the 
view that “ in their cranial characters the swifts are far more 
closely allied with the swallows than with any of the Des- 
mognaLhous birds, Ihe swiff presenting but a very slight 
mollification of the true Passerine type exhibited by the 
swallow , 11 and Parker has said in I he Zoologist for March, 1889 
(p 2), “I agree with my friend. Dr bhufeldt, that the 
'swallow and the swift are near akin ’ My opinion is not 
Lhe simple judgment it was forty years ago I have observed a 
good many things since then in the structure of birds of all 
sorts " Doth of these high opinions I can confirm, and in sup* 
port of them, and as contradicting every statement almost that 
my good friend and ornithologist, Mr Ridgway, has made in 
his work touching the structure of swifts and humming-birds, I 
would invite hn attention to many comparative figures and 
accounts published by me in the Proceedings of the Zoologi¬ 
cal Society of London at various times, and alio to an extensive 
paper of mine which appeared in the Journal of the Linnean 
Society of London, in 1888 or 1889, having been read at the 
Society by W K. Parker, FRS, who accepted, in the main, 
what 1 had stated in it Therein I anatomically compare Lhe 
entire structure of every species of United States swallow with Ihe 
corresponding structures in a ^reat many swifts and a great many 
humming birds, and I would invite Mr Ridgway's attention lo 
the synoptical comparisons given on pages 376-370, especially as 
off selling his statement, as quoted, that “in fact, except in the 
shape of the bill and structure of the bones of the face, the hum¬ 
ming-birds and swifts present no definite differences of osLeo 
logical structure 11 And, unless as a true systemut and believer 
in colour r and measurements rather than in structural characters 
as determining the real affinities of vertebrate forma, I would 
finally invite his consideration of my comparative figures and 
description of the humerus of a swallow, a swiff, and a humming¬ 
bird given in the Proc. Zool Soc , Lond , for 1887 (pp 501- 
503), and then ask his candid opinion upon the question whether 
the humenu of a swiff U morphologically more like that of a 
humming bird than It la like that of a swallow, and the humerus 
is one of the bonei that his been so frequently dragged into the 
disc union to prove cypielo-trochiline imnitiefl 

Washington, D C„ July 24. R W Shufrldt 
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“ The Limits of Animal Intelligence ” 

It is with much pleasure that I have read Prof Lloyd 
Morgan’s letter, wherein he tells us that 1 ‘ the power of cognizing 
relations, reflection, and introspection’ 1 appears to him to mark 
a 11 new departure " in the ucending scale of psychical activities 
llis term, “ feeling of awareness of certain relationships," is new 
to me, however, and seems to demand a further distinction I 
am generally aware, in a vague way, of what I may be doing— 
(hat is to say I have a certain consciousness of it But every 
now and then I find that I have done, without consciousness, 
things which I could not have done without the exercise of my 
FCDBitive faculty, or without the guidance of bodily movement, by 
that faculty 

I most cordially concur in the Professor’s desire that the inves¬ 
tigations to which he refers should be accompanied by “ calm, 
temperate, and impartial discussion " founded on observation 
and experiment I, as n ell os Prof Lloyd Morgan, hive long 
earned on finch observations and experiments, and it is 
on them that are founded what I have written on “Our 
lower and higher menial powers" in chapters xiv and xv 
of my book 1 41 On Truth " To them I may perhaps be 
permitted to direct the Professor's attention, since he is en¬ 
gaged with a work on Comparative Ps) chology I have 
as little wish to dogmatize as has Prof Lloyd Morgan, and am 
perfectly ready and willing to recognize the true rationality of 
any animal whenever I obtain evidence thereof My assertion 
of the exclusive rationality of man has been represented as due 
to other causes than what I deem to be the weight of scientific 
evidence Such is an utter mistake To admit that animals 
possess intellect would neither be repugnant to my feelings nor 
conflict with any other of my convictions As yet I hold all 
animals to be irrational, simply because I have met wiLh, in them, 
nothing inexplicable by what the Professor calls “ simple aware¬ 
ness” and wnat I call related feelings All prejudice should 
indeed be eliminated from scientific inquiry, but such can hardly 
be the case with anyone who starts from an a priori “stand¬ 
point of evolution in the sense that he holds discontinuities in 
nature—real “ new departures "—to be impossible 

The Professor says , “In conclusion I must be allowed to say 
that ihe phrases 1 differences in kind ’ and ‘ differences in degree * 
savour somewhat of mere Academic discussion ” Neverthe¬ 
less there really are differences of kind, and such differences 
are themselves different in kind from mere differences of degree 
He would, of course, allow that the difference between the 
Binomial Theorem and the Bouquet of Chateau d’Vqueni is 
one “ of kind," os also that between solving the Pons asinorum 
and riding Equus astnus I am convinced there are also 
psychical differences of kind, and I have become so convinced (in 
spite of having started with a contrary opinion) through experi¬ 
ments and observations 

St George Mivart 

Ilurstcote, September 6 

The Theory of the Telephone 

In a paper in this month’s Phil Mag I ventured to publish 
an explanation of the fact that In the telephone it is necessary 
for the diaphragm to be situated in a permanent magnetic 
field 

Since then my attention has been called to a paper (The 
Elcctrntan, Feb n, 1887, p. 302) by Mr Oliver Heaviside, 
in which he has given a very complete theory of the question 
at issue 

I hasten to express my regret that I had not met with this 
paper in time Frid T Trouton 

Physical Laboratory, Trinity College, Dublin, 

Craier-lLlce Depressions in Qlselera 

In the nolo on the St, Gemu Catastrophe (Nature of 
September 1) I read that a crater like depression had been 
found In the T£te Rouse Glacier As such depressions are 
quite exceptional occurrences in European glaciers, It may be 
of interest to note that I found several holes of a similar kind In 
thegieat Turnon Glacier in New Zealand One of these reached 
—like the Tfite Rouise one—apparently to the bottom, the 
others, which were from 150 feet to 300 feet deep, did not The 
walls of these “ craters" were not vertical bat shave only 45 0 , 
the incline Increasing below. Till now I have considered these 
funnel-shaped depressions ss immensely widened “ Glsciennilli," 
1 Raftmd 10 oa p. 266 of Natitu for July »i, 169a 
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but after the observation on the T£te Rous>ie it seems to me not 
improbable Lhat these holes on the Tasman were also originally 
caused by subglacial collapse 

R von Lendem M.D 


CHOL EE A PEE VENTION AND VA CCTNA TION 

HE epidemic of cholera with which this country 
is threatened seems likely to test very completely 
the means for the prevention of its spread which have 
been devised as the result of the extended experience of 
some of the ablest hygienists The working out of the 
history of an epidemic disorder must necessarily be ex¬ 
tended over a prolonged period of time, for it is depend¬ 
ent on the researches not only of the clinical ob^e^ver, 
but of the pathologist and the bacteriologist and of those 
who devote themselves to the difficult study of the march 
of epidemics The development of such researches is 
closely allied to the advance of science generally, and 
although there is at any one period a large admixture 
of “fashion” in the opinions held by experts, yet in time 
this fades, and the truth is established It cannot be too 
clearly slated that the best measures for the prevention 
of an epidemic disorder can only be devised w hen we pos¬ 
sess an accurate knowledge of the infective agent of the 
disease (bacillus or not, as the case may be), of its life- 
history, of its varying degrees of virulence, and the mode 
of entrance into the body, of the conditions under which 
it multiplies, and of the changes which it produces m the 
human body 

In the case of cholera our knowledge is not yet com 
plete Clinical observers many years ago showed that the 
infective agent was present in the peculiar evacuations 
passed by the cholera patient, and it was further found 
Lhat these evacuations were the means of contaminating 
the water supply of a locality, and so causing the spread 
of the disease in the community These two facts have 
been established beyond doubt The exact nature of the 
living infective agent is not, however, so well ascertained 
It was in 1884 that Koch described the Vibrio Cholera? 
AsiaticiEn* constantlypresentin the evacuationsof cholera 
patients, but he was unable to prove that it was the cause 
of the disease, owing to the insusceptibility of animals to 
cholera It was shown that the vibrio was present also 
in Lhe intestinal walls, but it was never found in the 
organs of the body The work of subsequent observers 
has brought forward fresh facts of importance It is now 
known that the cholera vibrio (the comma bacillus) is 
allied to several other forms which are pathogenic, and 
that there are several varieties (perhaps twelve) which 
have been described by Dr Cunningham The cholera 
vibrio is also known to vary greatly in virulence , it is so 
susceptible to its surroundings that a slight change will 
diminish its activity and certain conditions will increase 
its virulence One method of increasing Us activity is by 
passing 11 through a series of animals (guinea-pigs) , after 
a certain time the vibrio becomes extremely active and 
will kill animals very quickly, it is said in even eight hours 
Wnh these virulent cultures symptomshave been produced 
in animals closely resembling those of Asiatic cholera , 
in the exudation of liquid into the intestines, m the 
cramps, in the suppression of urine, and m the collapse 
so well known in the disease in man There are therefore 
certain grounds for considering Koch's vibrio as the 
cause of Asiatic cholera But the question is not settled 
it is not as clear that the vibrio is the cause of Asiatic 
cholera as that the bacillus anthracis is the cause of an¬ 
thrax The probabilities are greatly in favour of this pre¬ 
sumption, buL the slight doubt existing must be borne in 
mind when the question of vaccination for cholera is to 
be considered practically The doubt that rests on the 
vibrio as the cause of cholera may be stated shortly in 
the fact of the existence of allied forms of bacteria which 
produce similar symptoms, such as the vibrio Metschm- 
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kovi We know, too, that in man cholera is produced 
by what is drunk, and yet animals fed wiLh 
the vibrio do not get any of the symptoms 
which have been mentioned, unless they are 

“prepared " by a course of treatment, either by neutral¬ 
izing the acidity of the contents of the stomach, and 
subsequently giving a dose of opium to quiet the intestines, 
or by giving a dose of alcohol with the vibrio This vibrio 
cannot get through the acid stomach alive The answer 
to the question as to how it gets through the human 
stomach rests parLly in the fact that in the early part of 
digestion, or m between meals, the stomach is not very 
acid, and so there may not be a sufficient degree of acidity 
to kill ihe vibrio Such remarks would, however, equally 
apply to the guinea-pig stomach , and the question as to 
why in animals the swallowed vibrio does not produce 
choleraic symptoms unless the animal is “ prepared 31 is 
still unanswered , although such animal may be killed 
by an injection of the virulent preparation of the vibrio 
into its veins 1 his difficult point can only be settled by 
investigations along new lines, probably chiefly chemical 
One point suggested by the investigations of the cholera 
vibrio which we surmised previously to 1884, is that the 
infective agent in the disease not only primarily attacks 
the intesLmes, but grows there, producing the symptoms 
of the disease by its chemical products, without itself 
entering the blood stream This has an important bear¬ 
ing on the question of vaccination for cnolera The 
experimental investigation of vaccination against mfee live 
disorders is a product ot modern bacteriological research 
It is too long a question to deal with in a short article , 
it is sufficient to say thaL it is based on the fact that a 
mild form of the disease may be produced in an animal, 
which will then be protected from the virulent disease 
As in Pasteur’s historical experiments, the attenuated or 
weakened anthrax bacilli were found, when injected into a 
sheep, to prevent the animal dying when it rece ved a dose of 
virulent bacilli, whuh would undoubtedly kill it in ordinary 
circumstances I his vaccinaLion, when put into practice, 
was found to diminish the amount of natural anthrax in 
sheep in France Similar resuUs have been obtained 
with the vibrio of Asiatic cholera by some of Koch's 
assistants, and latterly by M Haffkine, in the Inslitut 
Pasteur in Pans Haffkine attenuated the virulent vibrio 
by means of a current of air and other means, and 
obtained a cukure which did not kill animals, but pro¬ 
tected them against a subsequent injection of the virulent 
vibrio itself The vaccine was also injected into human 
beings (who lent themselves for experiment), and was 
found to produce a local inflammation associated with 
some degree of fever, all the symptoms passing away in 
a short period It is probable that the majority of 
“ vaccines" would produce these symptoms It is, how¬ 
ever, a great step to apply vaccination experiments in 
animals to human beings when the etiology of the par¬ 
ticular disease is not completely worked out, and there is, 
perhaps, too great a tendency in modern research to ex¬ 
tend " vaccination ” experiments in infective diseases 
before a correct knowledge of the mode of action of 
the infective agent has been obtained. It has been 
pointed out that doubt rests on the vibrio choleric 
Asiatic re as the true cause of Asiatic cholera It may 
be ; but to impartial observers it has not been proved to 
be Vaccination for cholera on a large scale would there¬ 
fore at present be a mistake, as it might possibly lead to 
carelessness in the carrying out of better tried preventive 
measures, which depend not only upon the State but also 
on the private individual As a promising held of research, 
it might be applied to man, since the vaccination itself 
appeal s to do no harm But it requires Bl long time to 
decide so difficult a question^ and in the meantime the 
community is face to face with cholera It is therefore 
more practical to consider preventive measures than 
vaccination 
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Preventive measures against cholera are of two kinds, 
those taken by the State to prevent the importation of 
the disease from cholera-stricken districts, and those 
which ought to be practised by individuals when cholera 
is prevalent in the community Both sets of measures 
depend upon two well-ascertained facts, viz that each 
cholera patient acts as a focus of the disease, and that 
the disease is spread by the evacuations contaminating 
the water supply. The State Can prevent the importation 
of cholera by quarantine, but this method has been aban¬ 
doned in England for many good and obvious reasons 
and another substituted for it which is considered as 
likely to be more effectual, but which can only be applied 
with an efficiently working sanitary organization In this 
country we get cholera by ships bringing cholcra-stricken 
people, who are landed At all the ports, in times of 
cholera, the ships are boarded by the medical officer, and 
if any cases of the disease are present they are taken to 
isolation hospitals, whilst those who are well are allowed 
to land after leaving their names and destinations The 
medical officer of their district is communicated with, and 
keeps ftiem under surveillance for some days The 
cholera ship is moored to a special buoy and disinfected 
If no cases of Lholera are present on the ship, the pas¬ 
sengers and crew are allowed to land, the taking of the 
names and addresses being left to the discretion of the 
medical officer who inspects them It is possible that no 
better method than this could have been devised, which, 
with the least inconvenience to the individual, would at 
the same Lime keep under surveillance all Lhc imported 
cases of cholera, and thus check the spread of the disease 
It is evident that such a method 15 quite impracticable 
without efficient sanitary officers , it would, for example, 
be useless in a country like Turkey, where the system 
of quaiantine and sanitary cordons exists as in most 
other European countries And in our country the applica¬ 
tion of this method of isolation and surveillance is sur¬ 
rounded by practical difficulties and dangers which may 
become serious, and which are in any case worthy of dis¬ 
cussion It is quite possible that the medical officer of 
the port will have too much to do At present the 
cholera epidemic at the Continental ports, even in Ham¬ 
burg, appears to be diminishing, and it may disappear 
when the cold weather comes, to reappear with unabated 
virulence next spring As Lhis is probable, no decrease 
of vigilance of medical inspection is permissible during 
the winter months , and it is to be hoped that the sense 
of security felt by the community at the diminution of 
cholera on the appearance of cold weather will not extend 
to the medical officers in whose keeping ihe general health 
of the nation lies If, next spring, cholera becomes dis¬ 
seminated along the Channel on our opposite shore, the 
medical officers of our ports may be exercised to their 
utmost in providing accommodation for patients on 
cholera-stricken ships, and some, apparently well, may 
proceed to their homes and develop the disease before 
the medical officer of their district Ws been advised of 
their advent This is, no doubt, a danger which might 
come even from a ship which has been passed by the 
port medical officer with a clean bill of health 

The persona] measures to be taken when cholera is in 
our miast are important, but need only be mentioned 
Since cholera spreads by the evacuations, these must be 
disinfected with hydrochloric acid, carbolic acid, or 
corrosive sublimate as soon as they are passed , and all 
linen soiled by a cholera patient must be rigidly disin¬ 
fected Since the water supply may become con¬ 
taminated, all water used for drinking, washing utensils, 
&c , must be boiled, and all articles of food, such as milk, 
likely to be contaminated with unboiled water, should 
also be subjected to the heat of boiling water When 
these and similar measures for personal protection are 
rigidly observed, it is not too much to say that cholera 
will not spread 
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THE PLANET VENUS 

M E. L TROUVELOT has published a most impor¬ 
tant and extensive paper on some observations 
of the planets Venus and Mercury, which for many years 
past have been occupying his attention The physical 
features of the other planets have been treated on previous 
occasions in like manner, ^nd have extended our know¬ 
ledge very considerably, so that the reader of this work 
will be sure to find something really new in the great 
number of observations that are here recorded Up to 
the month of April, 1882, the observations were made at 
Cambridge, United States , but since then Meudon has 
been the seat of operations , the air at the latter place did 
not prove so pure as that in the States, and the horizon 
not being so open, the number of observations of course 
was somewhat reduced 

In the work which we have before us the author 
divides this subject up into nine sections, and we cannot 
do better than treat of each of them in turn, commencing 
with the visibility of Venus to the naked eye in. full day¬ 
light The best way is, he says, to use the tele-cope as a 
pointer, directing it to her by means of the circles , by 
then looking along the telescope tube he has been able to 
see her at every point of her orbit, when her angular dis¬ 
tance from the sun towards inferior conjunction was not less 
than io Q , and also towards superior conjunction when she 
was not less than 5 0 Her visibility depended to some 
extent on the phase she represented, for it is known that 
the eye can distinguish more easily a disc small and 
distant than a comparatively larger and nearer crescent 
At Cambridge it seems to have been more or less the 
rule, while at Meudon it was the exception, to see Venus 
in the daytime, the atmospheric conditions at the latter 
place being comparatively very bad 

With regard to the general aspect of Venus nothing 
very striking has been noticed, the part of the limb 
turned towards the sun, as recorded by other observers, 
always appeared more brilliant than the more central 
portions extending towards the terminator Sometimes 
the limb was not so bright as usual, being observed to be 
14 dull and without brilliancy, ,f one very noticeable time 
occurring on April 15, 187S 

Under favourable conditions, whitish and greyish spots 
can be seen on the surface of Venus, which, at any time, 
are very difficult to observe These different-tinted spots 
give, according to M Trouvelot, indications of being at 
different levels The whitish spots, situated near the 
terminator, produce on it slight deformations, and seem 
to so alter n as to suggest that these spots areata higher 
level than the other parts The greyish spots, on the 
other hand, when situated in about the same positions, 
also deform the terminator to a small extent, but in an 
opposite way to those just mentioned, suggesting that 
ihese spots lie at a lower level than the parts near them 
These two kinds of spots have another peculiarity which 
has been particularly noticed, and that is their size , the 
white ones seem to assume a round or slightly oval form, 
and are nearly always imall, but the grey spots are gene¬ 
rally of an elongated shape, and are of very large propor¬ 
tions, forming sometimes straight bands The interval 
between the appearance and disappearance of these spots 
is not long, in their formation they are analogous, as 
M, Trouvelot says, “ avec ces Laches diffuses des couches 
nuageuses continues de notre atmosphere precedent les 
pluies, et qu'un simple jeu de lumitre fait naltre ou dis- 
paraitre/' Their contours are always very vague, the 
whites being a little less brilliant, and the greys a little 
less dark 

One of the largest spots that has been diligently ob¬ 
served was that which appeared on the 3rd September, 
1876. Its size, as wifi be seen from the figure, was, com¬ 
paratively speaking, enormous, occupying nearly a third 
of thq^Uuminated visible surface At its north and south 


extremities it was separated from the terminator by a 
large white band, the north one being considerably larger 
than the southern one Up to the 10th of the same 
monLh this spot was still visible, but after that date no¬ 
trace of it at all could be found Curiously enough, on 
February 13th, 1891, another large grey spot (Fig 2), 
bordered with white, made its appearance, and was very 
similar to the one we have just mentioned, both with re¬ 
gard to its position and form—indeed, the resemblance 
was so striking that the spots were considered the same. 



Y iu 1 — Shuwiiif ihc Hrge gpoi on September j, 1B70 


Why it should have disappeared so soon in 1876, and 
become visible again in 1891, is a mystery which is hard 
to fathom 

Perhaps one of the most interesting features visible on 
the surface of Venus are the two snow caps (Figs 3 and 
4) at the extremities of her poles These spots, as M 
Trouvelot says, surpass in brilliancy and importance all 
that he has ever observed In 1877, on November 
13th, a white spot was seen at the north limit of Venus - 
its brilliancy attracted considerable attention, resembling 



Fjc 3 —Larje spot visible on February 1 B, iB,ji 


very much those situated on Mars On the following 
day, another spot, also very striking and of the same 
character, diametrically opposed, was observed. The 
question then .arose as to the cause of these spots, and 
we may here quote an entry that waB written in the ob¬ 
servers book on the 17th of the same month —“Est-ce 
que Vdnus aurait des taches blanches semblables aux 
Laches polaires de Mara?' 1 The seeing of these spots was by 
no means a difficult task, and it seemed certain that if 
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they were snow caps as suggested, perhaps they had been 
previously observed This was the case On June 9 and 
17 , July 20, August I and 27, 1S76, and February 5, 1877, 
observations of these spots had been recorded in the note¬ 
book, but owing to Lheir not having attracted very great 
attention at the time, they were regarded as ordinary 
spots That they are analogous to the whiLe spots on 
Mars is now undoubted they have the form of a uniform 
white segment of a circle, which, when seen edgewavs, 
appear as simple lines , they are ihvays exactly 180 



apart , sometimes only one 15 seen because the other is 
not lighted up by the sun , the} are always approximately 
near the terminaLor, and seem to oscillaLc backwards and 
forwards, balanced, so to speak, around Lhe"laxis of the 
planet, and, lastly, they are of a permanent nature, their 
disappearances being due not to their annihilation, but 
simply to the fact that they cannot be seen when receiv¬ 
ing no light upon them One main feature in which they 
differ from the spots on Mars is that the^ ncilhei increase 



Fig 4 .—1 he mow cap r, February 25, 1891, ioh 15m 


nor decrease with the seasons, at any rate to a sufficient 
extent to be sensibly noticed 

When Venus is in a favourable position for observation 
many details on these spots have been recorded 
M Trouvelot mentions here some bright spots (Figs 5 
and 6), which seem to be very numerous, and resemble 
the bright specks which are seen on the terminator of the 
moon, M einon qu’elles sont plus bnllantes, surtout sur 
leur bord interne, et qu'au lieu de peilts cratfcres, dies 
■ont enticement couvertes et hlnssles de pics et 
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d'aiguilles. qui, parfois, rdflLchissent la lumiCe avec une sr 
grande intensity que ce bord apparait tout constellc 
d’^todes align< 5 es commc les grama <l’un collier de pierres 
pnScieuses, sans quelques irn 5 gulantcs dans cet aligne- 
ment ’ J The whole appearance seems to suggest that the 
spots are at a higher level than the contiguous parts of 
the planet situated at the edge This idea is also further 
borne out when the phase of the planet is a small cres¬ 
cent, for then much more of the polar cap is found to be 
visible than should be the case if the form of the phase- 



FLG r , — DetnU on Lhe hqov capi, January 19, 1878 


was an exact crescent In many cases a penumbra has- 
distinctly been seen, and in one of them it was so strong 
and distinct on that part of the terminator lying between 
the two polar caps, that it lasted for a month, the spots 
remaining clear and brilliant throughout their entire 
length Ever since the year 17cm, observers of Venus 
have remarked these two spots that occupy the polar 
regions La Hire and Derham, observing the inequalities 
of the surface at the extremities of the crescent, believed 



FlC 6,—The anow cupi, February 5. 1 9 2 B. 

that they could be produced by mountains higher tha^ 
those on the moon Dianohtpi at Rome, Schroeter, 
Gruithuisen, and several others, all have reported the 
existence of such markings, but they were never led to 
conclude that they were snow caps analogous to those 
on Mars 

To obtain a general idea of the ruggedness and smooth¬ 
ness of the planet's surface, the terminator has helped to- 
considerably distinguish the high and low elevations and 
depressions respectively. The surface of Venus from 
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such observations as these has been found to be con¬ 
siderably studded not only with small, but with great 
differences of configuration, the terminator varying greatly 
in many phases of the planet M. Trouvelot's results 



tic 7—Shu wing irregularity of fcrmioator, November jj, 1877 

show that these deformations become most apparent 
when Venus is at her greatest eastern and western elon¬ 
gations Sometimes one half of the terminator is seen 
concave, while at the same time the other is convex 


this time the terminator appeared as a straight line 
showing Venus then in apparent quadrature, but at 
5h 43m this line was quite gibbous, and its curve regular 
A very important point about the repetitions of the same 
deformations is that they do not occur at exactly the 
same time each day, but appear to change the hour of 
observation, " the periodicity of these phenomena, if 
periodicity there is, not being exactly twenty-four hours." 

From a long senes of observations, the most striking 
irregularities were found af the extremities of the ter- 



Fm ii —Shoeing ilm >,h ipe of iho burn'., Sc|>Uuibcr ^7, 18711 



(Fig 7 ), small indentations at the horns (Fig 8) also 
seem to be of common occurrence, and occasionally the 
curve of the terminator is perfect, no trace of any irregu¬ 
larity being noticed Not only then does the terminator 



change in form, but changes are found to occur very 
rapidly m intervals of only a few hours To take one 
case out of many, we may quote the instance recorded 
in 1881 on February 5 at 3 pm. (Figs 9 and 10). At 
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minator close to the edge of the pole caps, where deep 
niches were often recorded These indentations were 
noticed to be generally of different sizes and shapes, some¬ 
times the north one being larger than the southern one, 
and vice versJ They also underwent very rapid changes 
even in the space of a few hours, a case occumng on 
September 27, 1876 i^Fig 11) “At one time the extremity 
of one of the horns would be more or less truncated, 
when the other would be sharp, and some hours later the 



FlC ia —An abnormal extint of lbs crescent, May 13, 1BB1 


reverse would be the case, that which was sharp being 
truncated, and that which was truncated being sharp " 
M Trouvelot concludes that his observations bring out 
a very important fact— 11 qu'il a une relation tr&s dtroite 
entre les deformations les plus importants subies par 1$ 
tennmateur et par les cornea, et les taches polaires de U 
plan&te " * 

When Venus approaches inferior conjunction with the 
■un, its crescent gradually diminishes until the illuminated 
surface is turned exactly away from us Just before this 
position Is reached, the crescent has been found to present 
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many curious features The most prominent of them is 
that this fine crescent is sometimes observed to extend to 
a greater angular extent than 1S0 (Fig 12), 260“ of the 
limb of the planet having once been recorded Some¬ 
times, by adopting special precautions, Lhe whole circum¬ 
ference has been observed, the obscured disc being com¬ 
pletely surrounded by a pale and thin luminous ring 
This, as M Trouvelot says, is of very rare occurrence, 
for it has happened that although the greatest precautions 
have been taken, no trace of the planet could be found 



tju 13—Showing lIie bulginK out of ilip Lrcicenl ri seen on t ebruRry 

.878 

When the crescent is extremely fine, great irregularities 
have been noticed to mar the continuity of Us curve , they 
differ also not only at different but at the same con 
junctions according as the planet is to the east or west of 
the sun 

Another fact that has been observed relates to the 
bulging out of the planet (Figs 13 and 14) at some parts 
of its visible limb This wis especially noticed in the 
month of February, 1878 , while the ciescent was being 



hi. —lhe creuenL U keen ou Fobrunry 26 , i&7^. 


looked at, the south-south east portion seemed to suddenly 
appear thicker than the remaining part In fact, the 
observer in the first instance thought it might have been 
due to some optica] delect in the lnstrurrfent, but sub¬ 
sequent observation showed that this was not the case, 
a real change of form having taken place. Two days 
Uter this deformation was still more noticeable, the thick¬ 
ness of the visible section being about double what it 
would have been had it been in its normal condition, 
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Perhaps one of the most important points referred to 
in thi9 work is the determination of the period of rota¬ 
tion by means of ihe spots This question of rotation is 
one that has baffled many observers, for the difficulty 
that has presented itself lies not only in the proper 
motions of the spoLs themselves, but in Lhe identification 
of the same spots after brief periods of time Glancing 
over some of the periods already obtained, we find that 
Schroeter deduced from his observations a rotation of 
about 24h , basing his value on the movement of a small 
isolated spot situated in one of the horns Fritsch’s value 
of 23b 22m , and P. de Vico’s 23b 21m 21s , are both 

also of about Ihe same length From observations by 
D Cassini and F Bianchim, we have a very wide devia¬ 
tion, the periods of rotation being reckoned m d.i)S, the 
former arriving at a value of 23 days, and the latter at a 
somewhat larger one of 24 days 8 hours Coming now 
to Schiaparelli's value of 225 days, we have here altogether 
a new departure, the planet rotating on its axis in the 
same tune as it revolves round the sun 

With such values as these it will be at once seen that 
Lhere is something radically wrong with the spots or their 
positions on the planet's surface , in some cases, of 
course, there might have been instances of mistaken iden¬ 
tity, but with such an observer as Schiaparelli, who very 
definitely settles upon a 225 daily period obtained from 
direct observation, it is hard to conceive that any such 
sources of error would not have been remarked 

The observations whicn we have now before us bear 
out Schroeter’s view of a short rotation, Prof Trouvelot 
telling us that they were made during the years 1876-78 
under exceptionally good conditions One very interest¬ 
ing point which is of great importance is the fact that 
these observations were made at the same period, “ sou- 
vent dans la mime journde, sous un ciel dgalement pro¬ 
pice et pr< 5 cis 6 ment sur Ja m£nie point de la plancte ” 

The value nearest to 24 hours that Prof Trouvelot ob¬ 
tained was 23b 49m 28s ,and in giving this period he re¬ 
marks that it is founded on the supposition that the spot 
had no proDcrmotion In referring to the period deduced by 
Schiaparelli he says, “ La cause probable de I'erreur de 
M Schiaparelli semble rdsulter de ce fait que les taches 
h et k } qui ont servi de base h ses conclusions, faisaient 
panie de la tache polaire mdndionale qui, i 5 tant situde 
cenlralement sur l’axe de rotation de la plantte, semble 
reater stationnaire, comme cela se voit sur la tache polaire 
dc Mars, quand elle se trouve ruduite \ de faibles dimen¬ 
sions ” Taking into account many of the general features 
visible on the planet’s surface, such as the rapid deforma 
tions of the horns and of the terminator, all these point to 
short periods of rotation, which, as Prof Trouvelot points 
out, is “ inconciliable avec la pcTiode de rotation, si lente 
et si inatLcnduc, d< 5 duite par Imminent astronome de 
Milan " 

In concluding our remarks we cannot help mentioning 
the very complete way in which Prof Trouvelot has 
taken into account the prior work ir\ this interesting field 
of inquiry W. J L 


The Iron and Steel Institute will meet at Liverpool from 
Tuesday, September 20, to Friday, the 23rd Sir Frederick 
Abel will prende The following papers will probably be read 
and discussed —(Tuesday) on the condensation of ammonia 
from blast furnaces, by Sir L Bell, F R S , on alloyd of chrome 
and iron, by R A Hadfield ; on the Liverpool overhead 
railway, by J H, Grealhead 1 (Wednesday) on the engineering 
laboratories in Liverpool, by Prof H S Ilele Shaw , on the 
Siemem-Martln process at WuUowiiz, Austria, by P 
Knpelwieser , on failures in the necks of chilled rolls, by C A 
Winder. (Thursday) on a new process for the elimination of 
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sulphur, by E Samter , on the elimination of sulphur from iron, 
by J E Stead Onluesday evening the members Ud their 
friends will dine together, and on Wednesday evening there will 
be a conversazione in the Walker Art Galleries, offered by the 
"Mayor of Liverpool and Mrt James De IJels Adam A part of 
each of the first three days will be devoted to the inspection of 
vinous works, and on Friday there will be eicursions, one party 
going to Chester, another to- Stoke-on-Trent If a sufficient 
number of names are given in, there will also be an excursion to 
the new Water Supply of Liverpool at Lake Vyrnwy 

The Sanitary Institute, whose Transactions for 1691 are re 
viewed elsewhere, is holding its thirteenth annual Congress this 
week at Portsmouth About 400 members are attending the 
meetings The proceedings began on Monday, when Sir 
Charles Cameron, the president, delivered an address on 11 The 
Victorian Era, the Age of Sanitation " He presented a very 
interesting sketch of the good results which have sprung from 
the improved sanitary methods of modern times The frightful 
mortality of London and oLher cities in the last century he de¬ 
scribed as an evil due to insanitary conditions fly the earlier 
part of the nineteenth century the grosser defects had been 
remedied, Qnd (he death rate had been greatly reduced For 
about half a century no further improvement look place, but 
with the passing of the Public Health Acts of 1872 and 1S75 an 
era of active sanitation ensued, with the tcsuU that the death- 
rate fell sensibly in nearly all the towns Sir Charles urged 
that the success of past sanitary work ought to encourage us to j 
redouble our exertions to reduce the urban death rate to at least ( 
that of the most healthy of our towns | 

THE International Congress of Orientalists finished its scien¬ 
tific labours on Friday last, and every one connected with it 
agreed that the meetings had been most successful On Sntur- j 
day a good many members visited Oxford, while others went to I 
Cambridge Both parties were cordially received by repre¬ 
sentatives of the Universities A meeting held on Monday for 
the despatch of business brought the proceedings to a close. At 
this meeting a number of reports and resolutions were read by 
the secretary, Prof Rhys Davids The firsL resolution pro¬ 
ceeded from the Semitic section, and recommended that the 
Government should be urged to subsidize the study of modern 
Arabic The Assyrian and Babylonian sub section, and also 
the Egyptian section, passed a resolution in favour of holding at 
least one combined meeting of the Assyrian and Egyptian sec- j 
tions The anthropological section espressed ils sense of the 
political as well os ihe scientific importance of the anthropo¬ 
metric investigations now being conducted in Bengal The j 
same section also expressed its view of the desirability of forming 1 
a collection of Oriental folk lore on a scientific basis In Lhe 
Semitic section a committee had been formed, consisting of men 
of science from different countries, for Lhe pu.pose of preparing 
an Arabic Mahomedan encyclopedia At (he head of this I 
committee was Prof Robert son Smith The Australasian section j 
desired to express us sense of the immediate necessity of , 
pressing forward research into the physical character, languages, ' 
arts, customs, and religion of New Guinea Count Angelo de 
Gabernatis moved a resolution, which was seconded and earned, i 
in favour of the establishment of an International Institute of j 
Orientalists, with its headquarters in London It was decided 
Lhat the next meeting of the Congress should be held at Geneva 
in 1894 —Lhe meeting to be postponed until the following year if 
circumstances should render such postponement necessary or 
deniable On Lhe motion of Prof Aacoll, seconded by Prof 
Drouil, a vote of thanks to Lhe President was cordially passed 
In the evening a dinner was given at the Hotel Mltropole by 
ihe Organizing Committee Lo Lhe foreign members, 
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The Perthshire Society of Natural Science is one of the most 
enterprising of British local societies, and we are glad to hear 
that it is about to give fresh proof of its energy by extending its 
museum This includes two excellent collections—the one a 
general or index collection, intended, by means of carefully- 
selected specimens, to act as a guide to the study of natural 
science , the other, a Perthshire collection, intended to give a 
complete view of Lhe fauna, flora, and geology of the district 
These collections have grown so rapidly that there is not now 
sufficient accommodation for them It is proposed that ihe de¬ 
ficiency shall be met by the erection of a supplementary museum 
hall and gallery, in which the Perthshire collection will be dis¬ 
played, while the present building will be devoted chiefly tcrlhe 
index collection 

An unproved spherometer, constructed in Zeiss' optical 
laboratory at Jena after Prof Abbe’s design, is described in this 
month's Zcitschiift jnr Instrumental unde It is made lo 

measure down to o 001 mm To eliminate errors due to the 
indefinite nature of the base circumscribed by the three legs of 
Lhe ordinary spherometer, Lhe surface to be measured is laid 
upon a circular ring, and the contact rod is screwed up from 
below This ring 1 ms two sharp concentric edges o 5 mm 
apart, thL one for convex ami the other for concave surfaces, 
made of hard ^teel and ground down Lo the same level, giving a 
combination which is less liable to be damaged than a single 
edge The ring rests without fastening on a perforated hori¬ 
zontal disc provided with a cylindrical projection which just fils 
into a hollow in the bottom of the ring lhe latter is thus free 
from strain, and can be easily replaced by another of greatLr or 
Jess diameter lhe height of the graduated contact rod is read 
by a micrometer microSLOpe 1 he lirst reading is taken when 
the contact piece touches n pHte of plane polished glass laid 
over the ring lhe plate is then replaced by Lhe surface to be 
measured, and its radius of cuivaturc calculated by lhe usual 
formula 

On Thursday, the 8th inst , Lhe Cunard Royal Mail Lwin 
screw steamer Campama was launched from Lhe yard of the 

1 airfield Engineering and Shipbuilding Company. I his is the 
largest ship aJloat, the dimensions being length, 620 feeL, 
breadth, 65 feet 3 inches , and depth, 43 feet It exceeds the 
City oj Paris or City of New York by 60 feet in length and 

2 feet 3 inches in breadth The launch of the Campania was 
an ideal one Although the launching weight of the ship was, 
9000 tons, there seemed to be not the slightest hitch At 2 45 
p m Lady Burns performed the launching ceremony The 
huge 5>hip immediately began to move aod slowly travelled 
down the ways, entering the water amidst the loud cheers of some 
80,000 people The Fairfield Company have every reason to 
be proud of this feat Not only was ihe weight Lo be launched 
unprecedented, but, the Clyde at this point being very narrow, 
the big ship had to be stopped immediately she was afloat 
owing to her great length. The Campama will be driven by 
two sets of triple expansion engines, each set having five 
cylinders arranged to drive a three-throw crank shaft, the 
cranks being set at lhe angle of 120 degrees from each other , 
there rtc two high-pressure cylinders, one intermediate, and two 
low pressure cylinders, the high-pressure being placed above 
lhe low-pressure cylinders These engines together will mdi 
cate about 25.000 horse-power Steam will be generated by 
twelve large double ended boilers with ninety-six furnaces. An 
auxiliary suiglo-ended boiler 11 used for supplying Lhe steam for 
the electric lighting aod secondary purposes throughout the 
ship The maid boilers are arranged in two groups, o&ch group 
having a funnel 19 feet in diameter It la expected Lhat the 
speed attained will reach twenty-two knots on the trial, and It 
is hoped, when Lhe engines have settled down to Lhelr work, 
that this speed may be attained on the Atlantic. 
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The weather has remained very unsettled during the past 
week, owing to the complex distribution of barometric pressure, 
there being during Lhe first part of the lime low pressure areas 
over the northern parts of the kingdom, while an anticyclone 
lay over 1 ' ranee and the Bay of Biscay These conditions 
caused a considerable amount of rain, especially in the north 
and west, although in the southern and eastern parts of the 
country, the weather was fair, with mist or fog in places 
During this period the maximum temperatures rarely exceeded 
65° in any part , on Sunday and Monday, however, the anti 
cyclone moved eastwards, and gave place to large depressions 
from the westwards, rain being general, except in the south-east 
or England, where the maximum temperatures rose to 7o J and 
upwards, and similarly high readings occurred in the midland 
and southern districts On Tuesday a cyclonic disturbance was 
-crossing Scotland, and heavy rain was reported there and in the 
north-west of Ireland The Weather Report for the week 
ending the 10th instant shows that the mean tcrrtpcralure was 
below Lhe average over the whole of the United Kingdom, and 
although fairly high day temperatures were registered, the 
night readings were below 40° generally, and in the east of 
Scotland they fell to within a degree of the freezing point The 
rainfall for the same period was generally less than the normal, 
and in the south-west of England there was still a deficiency of 
8 inches since Lhe l>eginning of the year 

IN his report on the rain, nverj and evaporation observation", 
made in New South Wales during 1890, Mr Russell states that 
the widespread interest in rainfall records is rapidly adding to 
the number of observers, which now amounts to 1088 The 
year was conspicuous for abundant rainfall, causing heavy floods 
in the river Darling, far exceeding those of which there are coin 
plele accounts lhe average rainfall for the whole colony 
was 32 73 inches, being 32 6 per cent greater than the average 
for the previous sixteen years The reporL contains Lhe results 
of interesting experiments on the effect of forests and elevation 
on the amount of the fall At Dinbv, which 13 situated in n 
densely limbered country, the amount was 3589 inchew, while 
the mean of nine of the nearest slntinns gave 38 92 inches As 
an instance of the effect of elevation, the average rainfall at 
Wallongong, half a mile from Lhe sea, at an elevation of 67 
feet, is 38 84 inches, while at Cordeaux River, six miks from 
the sea, it is 55 53 inches 

The Annual Report of the Acting British Resident of Perak 
for the year 1891 contains monthly summaries of meteorological 
observations at nine stations, and a chart showing the compara¬ 
tive range of monthly rainfall dunng the years 1888-91 at 
Taiping The highest recorded temperature in the shade was 
97 ° at Kuala Kxngear and Park Bunlar m the months of March 
and April respectively, the lowest 62°, in February, at Taiping 
and Salama. The only solar thermometer, that in Taipmg, 
registered 121" in March and May The punfall varied from 
85 6 inchei at Teluk Anson to 183 ulches at Topah It is well 
distributed throughout the year, the driest months being May 
to July 

A most Unusual phenomenon was seen in the Maltese Islands 
on July 2f, when a thunderstorm raged for twelve hours, and 
deposited three inches of rain According to the Mediterranean 
Naturalist , it Is fifty fire years since rain fell in MAta in the 
month of July 

In the annual report of the British Museum (Natural History) 
reference Is made to two "principal events’' relating to the 
conservation and arrangement of the Zoological collections 
The first Is the enlargement of the building which contains the 
collections of specimens preserved In spirits. An enlargement 

ad been rendered necessary mainly by the reception of the 
ChaUtngtr collections, which proved to be more extensive 
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than had ^een anticipated The addition to the building 19 
already roofed in, and may be ready for occupation within the 
next twelve months The other matter of exceptional importance 
is the arrangement of the collection of birds’ eggs In the old 
Museum this collection consisted of a small number of speci¬ 
mens of more or less great historical value, and of an imperfect 
scries of deteriorated specimens the British species, which 
were exhibited in three table cases The first important 
addition was received in the “Gould” collections, purchased 
in 1881 , other miscellaneous senes followed, and, finally, the 
magnificent donations of Europo Asiatic species by Messrs 
Hodman, Salvin, ami Seebohm, and of Indian eggs by Mr 
A O Hume, added so much to the number of specimens, and 
imparted such a great value to this colleUion, that its systematic 
arrangement could be no longer delayed At Lhe ->ame time 
lire formation of a perfect senes of British birds' eggs for 
exhibition and consultation by Lhe public had become more and 
more urgent A requisite grant having been made by the Lords 
Commissictiers of the Treasury, Mr Seebohm undertook the 
work of arranging both the general and the British series , and 
in the course of tins year he has made such progress that about 
24,000 specimens, belonging to fifteen families, are catalogued 
anti beautifully arranged in thirteen cabinets, and LhftL the 
British senes can probably b(- opened to the public in the pre¬ 
sent year 

Ihi authorities of the French laboratory of physiological 
psychology have sent a circular to painters, sculptors, and de¬ 
signers, asking them to answer various questions as to their 
visual memory of colours and forms Some replica have already 
been received, and one of Lhe things noted in several of them 19 
that Lhe writers are able, when they see a painting, to per 
ceive at a glance whether the artist has a good visual memory or 
not 

Mr M A Dumont contributes to the current number of 
the Revue S ticntijiqut an interesting paper on the history of Lhe 
populinum in a smalt rural commune, baint-Germam des Vaux 
He has closcl) examined the communal registers from the early 
part of the eighteenth century until the present day It is 
curious to see how the tendencies not only of the commune, but 
of us individual families, with regard to the increase or dccreaje 
of population, correspond to those of the French nation as a 
whole 

The Ae.v Bulletin for September opens with a section on 
Cft.ragual.1 fibres Samples of the Caraguata plant were obtained 
ihrough the Foreign Office from Dr Stewart, British Consul at 
Asuncion, and submitted to Mr J, G Baker, by whom the 
plant is here described The number also contains Dccas III 
of “Decades Kewense^,’* " New Orchids ; Decade 3,” and 
sections on Lagos palm oil and some vanillas of commerce 

We learn from the JCav Bulletin that a handbook of Aus¬ 
tralian fungi has been prepared by Dr M C. Cooke, Mycologist 
m Lhe Herbarium of the Royal Gardens, Kew, and published 
under the authority of the several Governments of the Australian 
Colonies It contains a full description of all the fungi so far 
known to occur in Australia and Tasmania, number 2084 
species All the genera are illustrated by 36 plates, 20 of which 
are coloured. 

Mr, Vice-Consul Scratchlry, AT Phdippeville, Algeria, 
hoi presented to the Museum of Lhe Royal Gardens Kew, an 
axe, scraper, and kntfe, such as are used in the collection of 
cork In Algeria. The Kew Bulletin says that the Museum con¬ 
tains numerous illustrations of the applications of cork, the bark 
of the cork oak [Quercns Sutler, L ) The tree grows in Spain, 
Italy, South of France, and Algeria, and the first crop of cork 
is taken from the trunk as it Hands, at the age of about thirty 
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yean, and afterward' at intervals of from six to ten yean The 
later crops furnish the best bark, which is used for bottle corks 
and similar purposes 

In his annual report to the Secretary of Lhe Science and AtI 
Department, Dr. V Ball, Director of the Science and Art 
Museum, Dublin, says that throughout the past year Major 
McEnlry was continuously engaged in the rearrangement of (he 
Royal Irish Academy collections Mr W l 1 ' Wakeman rendered 
valuable assistance in preparing descriptive lists of Lhe ' 1 Crannog 
finds, "and Mr George Coffey made a catalogue of the In^h coins 
Both have been printed, and will serve as valuable records, for 
future reference, of the present condition and contents of these 
two branches of the collection They will, moreover, afford 
useful material in lhe preparation of a contemplated handbook 
to the collection, which now claims attention, but for which 
some special arrangement will have to be made In the same 
report Dr Ball notes that under the efficient management of 
Mr Moore the Royal Botanic Gardens, Glasnevin, maintained 
during the year (heir now well-established position as one 6 f the 
principal centres of scientific horticulture in the United 
Kingdom The continued and widespread interest in the 
operations carried on there is amply shown by the generous 
support which plant growers still afford by their contributions 
of novelties 

Mb E S Morse, Director of lhe Peabody Academy of 
Science, has been investigating the older forms of terra-cotta 
roofing tiled, and presents the results of his inquiry in the latest 
Bulletin of the Essex Institute, Salem His paper is a valuable 
contribution to the study of a very interesting subject The 
earliest known form of tile consists of two elements—a wide tile 
(tegula) either square or rectangular, more or less curved in 
lection, and a narrow semi-cylindrical tile (imbrex), usually 
slightly tapering at one end to fit into the wider opening of the 
one adjoining The tegula 13 placed on the roof, concave face 
upwards, and the imbrex, placed concave face downwards, 
coven the lateral joint between two adjacent tegulre. Tiles of 
this kind covered the roof of the very ancient temple of Hera at 
Olympia, the form being identical with that of tiles still used in 
Lhe remote East Afterwards the form was modified in Greece 
and Italy. In one or other of its varieties, this tile—which has 
been called by Graeber the normal tile—is found all over Asia, 
in Asia Minor, and in the countries bordering the Mediterranean 
The well-known pantile combines the two elements, imbrex 
and tegula, in one piece It originated in Belgium or Holland, 
and is used mainly in those countries, in Scandinavia,, and to 
some extent In England The flat tile is simply a shingle in 
terra-cotta, and hai no genetic relation to the other forms of 
tiles. It u used in Germany, Austria, Poland, Switzerland, 
France, and England Mr. Morse's paper u well illustrated, 
and contains a map showing the geographical distribution of 
these three types of tile 

Mm Walter Hough contributes to the report of the U S. 
National Museum for 1890, just Issued, a very good paper on 
the methods of fire-making Having in a previous paper du- 
coised the apparatus of fire-making, he now deals with Lhe 
handling of (he apparatus. All mechanical methods of gene¬ 
rating fire take advantage of the law that motion, appaiently 
destroyed by friction, Is converted into heat These methods 
can be grouped under three classes —(1) wood friction, (a) 
percussion of minerals, (3) compression of air Three other 
methods exhaust the entire range of usages In fire-making, and, 
frith one exception, they are perhaps recent These may be 
arranged in the following classes —(4) chemical, (5) optical, 
(6) electrical These exhibit the action of friction in Its 
highest manifestations* Each method Mr Hough examines in 
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turn His exposition is concise and clear, and carefully illus¬ 
trated 

Several sponge deposits have been discovered at a distance 
of about 150 metres from the western shore of the island of 
Panlelleria (depth about thirty metres) Five Greek vessels, 
with two divers, obtained in three days about twenty-five 
quintal] of sponges of the finest quality 

Two papers which will be included in the forthcoming 
Macleay Memorial Volume were read at the meeting of the 
Linnean Society of New South Wales on July 27 One of them, 
by Prof F W Hutton, 13 on the Pliocene Molluscn of New 
Zealand It gives a complete list of the Mollusca hitherto met 
with in the Pliocene fossiliferous beds of New Zealand Such 
beds have been found only in (he southern and eastern parts of 
the North Island About 64 per cent of the Pliocene Mollusca 
are nl&o found in Miocene rocks, hut the Pliocene fauna is well 
characterized firstly by the presence of the genera 7 ropkoH, 
Col umbel la, i urr\tula t and Afyhluarda, by the absence of 
certain genera present in Miocene strala, and thirdly by the 
small size ofsundry species common to both formations Fiom 
the recent fauna, that of the Pliocene is distinguished by the 
presence of from 23-37 per cent of extinct specie*, and of a 
number of genera no representatives of which up to the present 
lime are known to inhabit New Zealand seas The Pliocene 
fauna, therefore, seems to be Lhe remains of an earlier fauna dis¬ 
appearing rapidly before the conquering host of the recent fauna, 
which had invaded New Zealand some Lime previously The 
olher pnper is by Prof W Baldwin Spencer, and offers con¬ 
tributions to our knowledge of Ceratodus, with special reference 
to lhe blood vessels 

At the same meeting of the Linnean Society of New SouLh 
Wales, Mr Rainbow exhibited the two sexes of an undescribed 
Sydney spider (Ncphtla sp ), the webs of which were said to be 
sirong enough to catch male birds 

Mr A C. Gatto writes in the Mediltrrantan Naturalist 
lhat lhe pretty moth Daopaa pulchella , Beis, has occurred Lhia 
) e nr in Malta in unusual abundnnee On August 10, when 
his note was written, and for a forlnight before, it was the 
commonest moth to be seen on lhe wing in the island He 
does not remember evtriolme hnd occasion lo ncordsuch 
extraordinary numbeis of any butterfly or moth This remark 
able abundance he supposes to be due lo the fact that (he rains 
of Lhe late spring cabsed an overgrowth of the Iltliotropium 
europitum , on which (he Deiopeia feeds The moth is while, 
with small red and black spots on the forewmgs, and with white 
underwingi bordered with black It is subject to much varia¬ 
tion, sometimes the black dottings predominating, sometimes the 
red ones , but it is a very characteristic form and easily dis¬ 
tinguished 

A NEW edition of Mr Alfred Gibson's well-known n Agri¬ 
cultural Chemistry" has been issued by Messrs Routledge and 
Sons, The book was originally issued more than thirty years 
ago, and there has been a steady demand for it ever since In 
preparing the present edition the authoring had the help of hia 
nephew, Mr A E Gibson, In making such change* as the 
advance of agricultural chemistry has rendered necessary 

Misses Macmillan and Co have issued a new edition of 
Mr, W. H. H. Hudson's “ Arithmetic for Schools " The 
work hai been enlarged and very carefully reviled 

The University College of North Wales, Bangor, has issued 
the prospectus of the work to be done by its agricultural depart¬ 
ment during the seisicn 1892-93, The fund for the promotion 
0/ agricultural education amounted, in the session 1891-92, to 
,£1900, and was derived partly from a grant by the Board of 
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Agriculture, partly from private subscriptions, and partly from 
grants by the County Councils of Anglesey, Carnarvonshire, and 
Montgomeryshire A considerable sum was also contributed 
locally to meet the expenses of field experiments, dairy demon 
strations, and Extension lectures Two things are aimed at in 
connection with the College scheme of agricultural education — 
(1) To provide at the College as complete a training in agn 
culture and the sciences related to agriculture as can be obtained 
at any of the recognized Agricultural Colleges, and especially 
to provide such a training as would he suitable for land agents, 
farmers, bailiffs, and young men who intend emigrating with a 
view to farming in one of the colonies (2) To make the Col¬ 
lege a centre of agricultural education for North Wales, and to 
organize m the six northern counties of the Principality, in con¬ 
nection with the College, a system of instruction to meet the 
special wants of each agricultural district, and supply a graduated 
system whereby pupils may pa^s from the School to Lhe College 
Several local landuwners and fanners have enabled Lhe College 
to make arrangements by which farms in the neighbourhood of 
Bangor can be used by the lecturer in agriculture and the mem¬ 
bers of his classes for the purpose of practical instruction 

In a paper on the Amos of Yezo, contributed to the latest 
report of the U S National Museum, Mr Romyn Hitchcock 
refers to the arrow poisons used by Lhe Ainos The method of 
preparing these poisons has been revealed to only one traveller, 
Dr B Scheube, who believes his information to be correct, as 
the accounts obtained from different localities entirely agree 
His account is as follows —The young side roots of fcontturn 
Japomcum are usually gathered in summer and dried in the 
shade until autumn The roots which contain active poison 
become softer, while the others grow harder , apparently a 
process of fermentation lakes place The former, after the 
removal of the skin, aie rubbed helween two stones to a pasty 
mass There is no further preparation This material is either 
spread directly upon the arrowheads or preserved The poison 
maintains its activity for five months Dr Scheube adds that 
in every village the poison is prepared only by a few old men, 
not because lhe process of preparation is unknown to Lhe others, 
hut because these men have had experience in its production 
Prayers, magic formulas, and the like are not recited during the 
preparation The activity of lhe poison is tested by a portion 
being placed on the longue To ensure its action each anow 
receives portions from three different preparations Dr Stuart 
Eldridge has made some chemical and physiological investiga¬ 
tions of this poison, which confirm the supposition that aconite 
ib its active ingredient But Dr Eldridge declares that the 
pulp prepared as described is mixed with other ingredients, 
which he has been unable to identify, but which are probably 
inert, and Lhe resulting mass is buried for a time in the earth 
On removal from the earth the poison, he says, appears as a 
stiff, dark, reddish brown paste, through which fragments of 
woody fibre are distributed , and the poison, when applied to 
the arrow, is mixed wub a certain proportion of animal fat 
Mr Hitchcock secured two specimens of the poison, which are 
in the form of hard lumps. Specimens of tbs plant from which 
Lhe poison is obtained were collected by Mr T Holm, and 
determined by him as Acomtum faponieum In some parts of 
the country It grows in great abundance, and Lhe fipe purple 
flowers are very pleasant to the eye 

In their very interesting account of various plants growing in 
and through the shells of marine molluscs (noticed by us In 
Nature) Borne* and Flabault called attention to tome fungoid- 
hke hyphm, which were recorded under the names of Ostraco- 
blmbe and Lithopythium, but in the absence of any fructification 
^or of very definite characters, their position was not more accu- 
taidy determined. Dr. Bornet, on looking over the fourth part 
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of the Berichte der deutschen hotamachen Gesellschaft was 
struck by the resemblance of Lithopythium gan flu forme, B and 
F , to the deeper byphse of Verrucana cahseda as represented 
by M Bachmann in figures 3 and 4 of plate ix accompanying 
his memoir (Die Beziehung der Kalkflechten zu ihre Sub- 
stral) and it occurred to him that Lhe hyphx found perforating 
the marine shells might be those of lichens To verify such 
an idea, Dr Bornet spent same time at Croisic towards the 
close of lhe summer of 1891 Here, of the shells gathered at 
low-water mark or not uncovered at each tide, a large number 
had the calcareous portions traversed by filaments of O tmplexa 
Sometimes these filaments were solitary, at other Limes and more 
frequently they were accompanied by one or more of the per¬ 
forating Alga (Gomontia, Ostreobium, Mastigocolcus, Hyella), 
but nothing either m or externally seemed to indicate that they 
were the hyphs of a Lichen When the shells were gathered 
off the rocks at a height at which they were frequently out of the 
water, a large number were found to present discoloured 
patches covered with dark depressed spots formed by the sper- 
mogonia and apothecia of a Verrucana. The shells of Purpura, 
lapillui with the mollusc, or serving as a home for some hermit 
crab, were the more frequently attacked Some shells of Patella 
and Balanus were also attacked When thin sections were 
made, perpendicular to the surface of the shell, the outer border 
appeared granular and was nearly opaque, the hyphe and the alga 
condensed in the gonidiil layer, having caused the semicrystalltne 
shell structure to disappear, leaving it in a powdery state But 
deeper in that portion of the shell which in part preserved its 
transparency the filaments could be seen perforating it to a con¬ 
siderable extent, and these presented all the characters of those 
described by Bornet and Flahault as belonging to O implcxa^ 
with the sole exception that the fusiform dilatations were not 
observed On decalcificalion the gomdia were found to be 
mostly supplied by Mastigocoleus testarurn, some few by ffydla 
ctTtpitosa Towards the margin they were reduced to the condition 
of isolated cells, but deeper down, the long branches of the 
Lhallus were found little altered and most easily recognisable, 
presenting a most favourable example of the connection existing 
between the gonidial stages of the filamentous algc M 1 'Abbl 
Hue recognized the lichen of Purpura lapillus as Verrucana 
consequent (Nyl) It will be noted that the hyphre of this 
Verrucana are capable of living isolated, not except under cer¬ 
tain conditions uniting with the algal forms, these latter requir¬ 
ing the presence of the open air from time to time, bo that the 
lichen stage is not developed on the shells always submerged 
Lithopythxuim ganglnformt, though carefully looked for, was 
not met with, but its history, when known, will no doubt be 
equally interesting 

Dr. A B Griffiths writes to ua to explain, in answer to a 
criticism which appeared In the recent review of his book, "The 
Physiology of the Invertebrate,” that it is extremely difficult to 
determine in what state of combination unc acid exists in the 
unde of invertebrates He, however, considers it more than 
probable that both potassium and lithium occur in the unne of 
some of these animals 

The additions to the Zoological Society's Gardena during the 
past week include two Phllantomba Antelopes (Cephalophus 
maxwilli) from Sierra Leone, presented by Mr P. Lemberg , 
two yellow-bellied Liothiu {Liotknx futeus) from China, pre¬ 
sented by Mr J Holmes ; four Poe Honey Eaters (Prosthema- 
der a nava-iealandu*) from New Zealand, presented by Capt 
Edgar J Evans, RMS. Taintu , a Little Grebe (Tacky- 
baptes fluvuitxlis), British, presented by Mr Thomas Riley , a 
Hoopoe (Upupa tpops )! a Greater-ipotted Woodpecker {Dendro- 
copus major), twelve Fire-bellied Toads [Bombinaior tgnew), 
European, purchased 
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OUR ASTRONOMICAL COLUMN 

Discovery of a New Satei lite to Jupiter —A telegram 
from New York announces that Prof Barnard, of the Lick 
Observatory, Mount Hamilton, California, has discovered a 
fifth satellite to Jupiter, It is of the thirteenth magnitude, 
with a period of revolution round the primary of 17b 36m , its 
dutanoe from the centre of the planet being 112,400 miles 

Variation of Latitude —Dr Chandler, in the Astrono 
mtcaJ Journal No 273, concludes his senes of very important 
articles on the diBcuuion of observations u ith regard to the 
cause of the variation of latitude The material he baa used 
comprises more than thirty-three thousand observations, made 
in seventeen observatories with twenty-one different instruments, 
as many as nine distinct methods of observation having been 
employed Out of the forty-five series in which these observa¬ 
tions are arranged, only three show results which do not har¬ 
monize with the general law as stated in the fifth article (see 
"Astronomical Notes," Nature, vol xlvi n 211) The 
values of the three come out negative, and as Lney are numeri¬ 
cally small, they can be with justice discarded, for, as Dr 
Chandler says, "a mere rejection of a single discordant equa¬ 
tion (out of a total number of 427), in two casefs, and of two in 
the Lhird, would convert them into positive values ” Instead, 
then, of the ratio of the difference of ihe Lwo moments of inertia 
to the principal one being i° 18, and perfectly uniform as given 
by theory, observation suggests the value 85 (for 1875), the 
motion not being uniform but subject to a alow retardation 
which 11 in its turn 19 not uniform " The first difference was 
soon found by Prof Newcomb to be due to a defect in the 
theory, an allowance of the earth's elasticity not having been 
taken sufficiently into account, but with regard to the second he 
urgeH an objection "on the ground of dynamic impossibility ” 
In such a discussion ns this of course an outside opinion cannot 
be counted of much value, but we quite agree with Dr Chandler 
that if an observed fact disagrees with Lhe result of Lheory, and 
a flaw is found in the theory, there can be no reason why 
another observed fact of equal weight, but also in discord with 
theory, should be regarded as "impossible ” 

Bright Stheaks on the Full Moon — In 4 strononuschc 
Narhnchtcn^ No 3111, Prof Pickering gives a brief condensed 
account of the investigation ihal has been carried out at Are- 
quipa with regard Lo the systems of bright streaks, especially 
roond prominent craters, that are visible on our satellite at lhe 
period of the second and third quarters The instrument em¬ 
ployed was the 13-inch, and the magnification ranged from 450 
lo 1120 diameters The chief results noted were —(l) That 
lhe streaks of the systems round many of the large craters are 
not oriented to Ihe centre of the prime crater, but towards other 
crater* whose dimensions are considerably smaller (2) These 
minute craters are extremely brilliant, and rarely exceed one 
mile in diameter. (3) Some streaks are found to be across or 
upon ridges , ihese are very seldom connected with small craten 
(4) In the case of Copernicus, streaks are found to start from 
cratcrleta inside the rim and low up the Inner side of the walls, 
and down the other aide. The rim of Tycho also contains simi¬ 
lar craterlets, hut the streaks do not extend very far (5) A 
difference in colour was noticed between the streaks systems of 
Copernicus, Kepler, and Aristarchus, and those of Tycho, the 
last-mentioned being considered whiter than the others (6) 
There are no very long streaks , their general length may be 
reckoned from ten to fifty miles What have been previously 
taken for long streaks are found, by minute observation, 
to be simply a series of these smaller ones connecting 
up, apparently, many small craten. That extending from 
the regions of Tycno across the Mare Serenitatii Is so 
constructed In seeking an explanation to account for the 
origin of these bright streaks, Prof Pickering suggests that if, for 
example, the cralerleU on the nm of Tycho were constantly 
emitting large quantities of gas or steam, which in other regions 
was being absorbed, "we should have a wind uniformly blowing 
away from that summit in all directions ” Should other crater- 
lets In the vicinity "give out gases mixed with any fine white 
powder, such as pumice, this powder would be carried away 
from Tycho, forming streaks ' This hypothesis, besides ex¬ 
plaining the presence of the streaks themselves, satisfies very 
well (he fact that they can only be seen after and before the first 
and last quarter of the moon phase, for It is only at this lime 
that Lhe contrast would be best seen 
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Nova Auriga —On the receipt of Mr H Corder’s infor¬ 
mation relative to the brightening of Nova Aungx, Mr Espin 
made an examination of its light on August 21, and found that 
the star was of the 9 2 magnitude Since then Prof Kutlner, 
has also observed it (August 31, uui 4 Bonn meantime), and 
reckoned it lo be as bright as on March 21 last, The Astro¬ 
nomer Royal’s photographic determination, made on August 
30, accounts H to be about the 12th magnitude 

New Observatories —Mount Monnier, in the Maritime 
Alps, has been visited by M Bischoffsheim and M Perrotm, 
with the object of setting up a new observatory It is proposed 
to mse on the summit (2800 metres altitude) an observatory, 
the work of which will be commenced next April VAstronomic 
for September also informs us that the Astronomical Observatory 
of Abbas Touman (lat N 41' 46', long, E Pans, 40 u 32') 
will be ready for work in a few weeks 1 he observatory is 
already installed with a refractor of 29 inches, and as it 1* 
3 iluated at a considerable height, it will be ii'icd for those special 
stellar studies which are difficult at Tulkowa, Moscow, and 
Kazan 

Solar Observations at Rome —Prof Tacchim, in the 
July number of Mtmoi le delta. Sotiett r de%U Spctlrostopisti 
Italian /, gives in tabulated form the results of the observations 
made at the Royal College with reference to the prominences 
seen at the sun’s limb during the months of April, May, and 
lune In Lhe table showing the frequency of these phenomena 
for every 10 of latitude north and south, we find Lhat the num¬ 
bers for the three months respectively were 83, 97, and 147 for 
the north, and 75, no, and 183 for the south Latitude; This 
shows an excess of 41 for the south, the zone in which they 
mostly occurred being (-50 -60°) the zone of greatest 
frequency for the north was ( 4 -60“ 1-70°) lhe frequency at the 
equator was comparatively small, 26 and 23 being the number* 
1 ecorded for the zone of 10 each side 


GEOGRAPHICAL NOTES 

A Reuter telegram from St John’s, dated September n, 
oays that the steamer A'i/c, which left that port three months 
ago to relieve the Peary Expedition, has just amned there, after 
haviD£ successfully accomplished its object Lieutenant Peary, 
who is an engineer in the United States Navy, left America 
early last year in command of a small expedition consisting of 
only five men, the object of which was to spmd one or more 
winters in Greenland for the purpose of scientific observation, 
and to make an attempt to reach the North Pole across the 
interior of Greenland The commander of the expedition was 
accompanied in this arduous enterprise by hn young wife The 
winter quarters of the party were fixed at McCormick Bay, 
whence Lieutenant Peary travelled 1300 miles northwards over 
Lhe inland ice, which he found to be in a favourable condition 
for his journey After making some important discoveries, the 
explorer returned to the quarters at McCormick^ Bay, where, 
according to previous arrangements, he awaited the arrival of 
the relief expedition, Lieutenant Peary, his wife, and his five 
men are all well Lieutenant Peary’s great sledge journey com¬ 
menced on May 15 last on the true ice cap of Greenland at the 
head of McCormick's Bay, and at an elevation of four thousand 
feet The explorer, who took with him only one man and four¬ 
teen dogs to draw the sledge, passed along the edge of the 
HumboldL Glacier and Lhen across the feeder basins 01 the St 
George’s and Osborne Glacier system On June 26 he reached 
the S2ud parallel Here the coast trended to the north-east, 
and then east, and finally compelled the explorer to pursue a 
south easterly course After four days’ march, during which 
the coast still stretched south-east ana east, Lieutenant Peary 
reached the head of a great bay in latitude 8l" 37', and longi¬ 
tude 34*, This was on July 4, and In honour of the day ne 
named this opening Independence Bay. The glacier terminating 
on its shores he called the Academy Glacier The land here 
was of a rethrown colour and free from snow, and flowers, 
insects, and musk oxen were abundant j while hares, foxes, and 
ptarmigan were olio seen. On July 9 Lieutenant Peary and 
nls companion started on their return journey, taking a more 
inland course, and In seven days 1 time they were travelling over 
aoft snow on the interior plateau, at an elevation of 8000 feet. 
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The explorer then again descended to the coast, covering thirty 
miles a day He met the Kttf t with the relief party, on August 
4, near the head of McCormick's Bay, having completed hia 
original programme to the very letter The geographical dis 
covenes made by the expedition include the tracing of the 
Greenland coasts above the 79th parallel, the termination of the 
continental ice cap below Victoria Inlet, and the existence of 
glaciers on all the northern fiords Many valuable tidal and 
meteorological observations were also obtained, as well as a 
quantity of material for the ethnological study of the northern 
Eskimo, including specimens of their costumes, tents, and 
aledgeB The expedition brings home, besides a number of 
photographs of natives and of Arctic scenery, a large collection 
of the flon and fauna of the high latitudes visited 

The four Dundee whaling vessels, whose intended voyage to 
the Antarctic seas has been already referred to in these notes 
saded from Dundee last week Three of ihe vessels carry 
surgeons who have been specially instructed in making meteoro¬ 
logical and biological observations 1 hey are fully equipped 
with appliances for collecting specimens of every kind Ihe 
more stricLly geographical conditions will be observed by the 
captains, who have been supplied with additional instruments to 
enable them to lay down their track with a greater degree of 
accuracy than would be necessary in ordinary circumstances 
Their long Arctic experience fils Lhem for navigating ihe ice 
hampered waters of the Soulh and for comparing the conditions 
found there with those of the better-known North Polar done 

Thf railway from Jaffa to Jerusalem is now practically com¬ 
pleted, and wdl he opened for traffic before the end of this 
month Recent events in Russia have caused a greal increase 
in the Jewish population oT Jerusalem, leading to the extension 
of the city beyond the walls The railway will do much to pro¬ 
mote the prosperity of Palestine and will probably be largely 
utilized 

The Gilbert Islands, in the Central Pacific, have been 
definitely brought under British protection The group is 
bisected by the equator, and forms the central link in the long 
cnain of coral and volcanic islands which stretches from the 
northern to the southern tropic between the meridians of lGo° 
and l8o° E The Marshall Islands, which are the most 
northerly of this chain, arc under German control 

The Proceedings of the Royal Geographical Society for 
September publishes an interesting account of a journey in 
Sikkim undertaken by Mr C While and Mr Hoffman in July 
1891, with the purpose of exploring and photographing the sur¬ 
roundings of Kanchinjinga The travellers crossed by the 
Zcumlso La pass into the Tremu Valley, the magnificent glacier 
in which was visited for the first time by Europeans Ihe mam 
glacier—fifteen miles long—is joined by the union of six smaller 
glaciers, and several others were observed which could not be 
approached The Tremu Valley was proved to be only a fort¬ 
night's journey from Darjiling, a fact which makes the almost 
entire ignorance of the existence of glaciera in it very remark 
able. 

In the course of his travels into the interior of Iceland 
(Pctermanris Mittalungai, vol 38), Ih Thoroddsen dis¬ 
covered an unknown lake in the unexplored region of Vatna- 

{ okull 11 The greatest part of the western edge of the Valna 

okull is formed by a mighty glacier, whose margin stretches 
with faint curvature towards the southern horizon The moun¬ 
tain chains which reach the glacier are powerless to influence 
its shape. We were surprised by the discovery of a very long 
lake, stretching from the margin of the glacier close to us to¬ 
wards the south-west as far as the eye could see, and filling up 
the valley between ui and a parallel mountain chain The narrow 
lake is of a milk-white colour, formed as it Is by glacier ice I 
named it Languor. The glacier reaches with its steep flank to 
the north end of the lake, and as it is riddled with clefts it is 
impossible to ride round on this aide The landscape round the 
lake Is of magnificent beauty, only vegetation is quite absent 
The greenish-white lake is surrounded by red ana yellow tufT 
hllla, with Innumerable fantastic points and summits Ou the 
other side of the chain which terminates the lake in the south 
stretches an extensive flat plaLeau, In which glitters a large 
watercourse, probably the Skapta, and far to the south are seen 
some great lava streams, dating probably from the 1783 
eruption." 
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INTERNATIONAL CONGRESS OF 
PHYSIOLOGISTS 

r I’HE second International Congress of Physiologists, which 
took place at Liege on August 29, 30, and 31, was 
attended by more than 100 physiologists, including among 
others —Prof F Ilolimjren (Upsala), President of the Con 
gress, Profs Ilensen, Hurthle, Kuhne, Rosenthal, Cybulski, 
Kronecker, Miescher, Predencq, Rieger, lfeymans, Arloing, 
Chauveau, Dastre, Grehant, Hcdon, Langlois, f aulamt, Morat, 
Wertheimer, Hamburger, Gngoreacu, Wcdensky, and the 
following English members Profs foster, Burdon Sanderson, 
Schafer, Allen, Gotch, Halliburton, Horsley, Purser, Way 
mouth Reid, Stirling, Waller, Drs Adami, Deevor, Palon, 
Martin, Mott, Pye-Smith, Sherrington, Starling, Shore, Sim^ 
Woodhead , Messrs Bayliss, Burch, and Parson^ 

The work of the Congress was carried on in the Institutes of 
Zoology and Physiology, these institutions being placed nt ihe 
disposal of the members by the kind courtesy of the two direct- 
ing professors, whilst in addition the whole arrangements were 
excellently organized through the energy of the Professor of 
Physiology, Prof Leon Fredencq 

The wor^ of each day was so arranged that the mornings only 
need be devoted to the formal hearing of communications in th- 
large lecture hall of the Zoological Institute, and the afternoons 
were thus left entirely free for informal meetings in the Physio 
logical Institute, when demonstrations of special interest « ere 
shown in the rooms of the laboratory, thus adding very 
materially to the interest and utility of tne proceedings Thtr 
following list of the various communications and demonstrations 
will at least serve to show the large extent of ground covered by 
the subject-matter brought forward, and the activity with which 
physiological research is now being pursued 

Monday, August 29 — PREsmt \ts Prof Chauveau 
(Pans), Prof Burdon Sanderson (Oxford) 

A ( ornmun nation j 

1 Hermann —Phonnphotogrnphy 

2 Rosenthal Results of observations with improved 
calorimetric methods 

3 Halliburton —Nucleo albumirs 

4 Starling —The fate of peptones in the blood and the- 
lymph 

5 Max Cremer — experiments on the effects of feeding 
animals with certain sugars 

6 Langlois —The functions of the suprarenal bodies 

7 Moral —The innovation of the tensor tympam 

8 Hamburger —The effect of different salts upon ihi- 
properties of red blood corpuscles 

9 Ctline Muro —Physiological evolution 

B Oemons/rations 

I, Hurthle —A new method of registering the sounds of the 
heart in man by means of a microphone 

2 Wertheimer — («) Ihe excretion bv the liver of bile intro¬ 
duced mm the blood 
{b) Vaso-dilatation effects of strychnia. 

1 Liulanic —The cardiograph (needle method) 

4 Wedensky — Demonstration by the telephone of the 
electrical changes which accompany the passage of nerve im¬ 
pulses, and ihe influence upon these of elecLrotomc alterations 
in nerve excitability 

5 Sherrington —The cortical representation of the move 
ments of the hallux and especially of the anus in the Macaque 
monkey 

6 Langlois The variations in the discharge of heat during 
“ la maladic pyocyanique." 

Tuesday, August 30. — Presidents Prof Kihne: 

(Heidelberg), Prof. HAger (Brussels) 

A Communications 
1 Bo wd itch —Composite photography 
a Olivier,—Protoplasmic continuity. 

3, Schafer —The structure of the insect’s wing muscles 
4 * Schafer — The negative effects of severance of the frontal 
lobes of the cerebrum 

5* Vitzou —(«) The visual centres of the dog and monkey 

(b) The effects of total ablation of a cerebral 
hemisphere. 
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6 Wertheimer —The elimination of pigments by the liver 

7 Loew—The distinction between the "active " and the 
“ passive ' albuminous material of plants 

8 Sherrington —The varieties of leucocytes. 

B Demonstrations 

1 Chauveau —The changes in mammalian endocardiac pres 
sure as recorded by the tambour and nir transmission method 
(1 his classical experiment formed the main part of the after¬ 
noon's work ) 

2 Grehant —( a ) Absorption of carbonic oxide by living or¬ 
ganisms 

3. Grehant and MarLin —On the physiological effects of 
opium 

4 Wedensky —Demonstrations with the telephone upon 
nerve excitation and upon voluntary muscular contraction in 
man 

5 Zwaardemaker —The mechanism of smell 

Wednesday, August 31 — Presidents Prof Wedensky 
(S t Petersburg), Prof Grigorescu (Bucharest) 

A Communications 

1 Cybulski - The use of the condensor for the excitation of 
muscles and of nerves 

2 Hedon —The effect of removal and of transplantation of 
Ihe pancreas upon ihe production of diabetes mellitus 

3 Gotch — Ihe increased excitability of nerve and of muscle 
occasioned by low temperature 

4 Burch —(fi) The apparatus for photographing the move 

ments of the capillary electrometer 
(£) The method of analyzing the electrometer 
curves obtained by the photographic method 

5. Rurdon Sanderson —The electrical changes in muscle as 
shown by the capillary electrometer 

6 Fredericq —Autotomy in crabs. 

7 Jacobi —The muscular sense 

8 Bayliss —The functions of the depressor nerve 

9 Doyon —Tetanus 

10 Wedensky —The impossibility of causing fatigue in motor 
nerves. 

11 Verwom —The effect of galvanic currents on simple living 
organisms 

12 MousbU —The functions of the thyroid body 

13 Slosse—(a) The functions of the thyroid body , 

( 6 ) Autopsy of a case of ihyrodectomy in the dog 

14 Kaufman —The mtra-muscular circulation 

15. De Bocck —1 he effects of partial ablation of the cerebrum 
Immediately after birth 

B Demonstrations 

1 Waller —The discharge of heat from the muscles of man 

2 Gotch —The increased excitability of the sciatic nerve of 
the cat produced by low temperature 

3 Gngorescu—Action of certain poisons upon the central 
nervous system 

4 Cybulski Method of stimulating muscle and nerve by 
means of condensor discharges 

5 Mares —Nerve excitation by means of varying induced 
currents due to variations in the rapidity of magneto-induc- 
tion 

6 Wedensky —The most favourable and the least favourable 
frequency for effective intermittent excitation of nerve by elec¬ 
trical currents 

7 Paton —A crystalline globulin obtained from urine. 

In addition the following members showed instruments and 
models — 

1 La ho us Re —Model of the nerve centres 

2 Rosenthal —Calorimeter with recent improvements 

3 Laulanie —fa) A universal inscribing manometer 

(&) Apparatus for studying respiratory 

changei 

4. Mo rat —Recording apparatus 

5 Cybulski —The Photonsmotachometer 

6 Miescher and Jacquet —A recording chronometer 

On Wednesday evening, at the conclusion of the proceedings, 
the members dined together in the large foyer of the theatre, 
the President of the Congress, Prof Holmgren, being In the 
chair 
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As the Congress is held every three years, the next meeting 
will lake place in 1895, and it was decided that in response to 
the kind and cordial invitation of Prof Kronecker, the meet¬ 
ing should be held in Berne (Switzerland) 


ELECTRO-META LL URG Y 1 

HIS is not the first time a lecture has been delivered here on 
electro-metallurgy. I find that so long ago as January, 
1841, there was a lecture on the subject by Mr Brand 

At that time electro metallurgy was very new and very smill 
It consisted solely of electro plating and electrotype Electro- 
plaling had already begun to be practised as a regular industry, 
but it was still a question whether the new kind of plating was 
good, and there were not a few silversmiths who would not offer 
electro plate for sale because of its supposed inferiority to plate 
of the old style That question has long been definitely settled 
by the fact that every week more than a ton of silver is deposited 
in the form of electro-plate 

Electrotype in 1841 was not so far advanced—it had not then 
been taken hold of by the artisan and manufacturer—it was still 
in the hands of the amateur 

While the voltaic battery was Lhe cheapest source of electric 
current, electro-metallurgy was necessarily restricted to artistic 
metal work, or to those applications where the fine quality of 
the electrotype cast outweighed the consideration of its cost, or 
where only a thin film of metal was required for the protection 
of a baser metal from the action of the air 

Within this limited field, the electro deposition of copper, of 
gold, of silver, of iron, and of nickel, has been carried on com¬ 
mercially with very great success and advantage for almost the 
whole period of the existence of the art But beyond Lhese 
bounds, set by the limitation of cost, it could noL pass 

Now, all this is changed—since engineer and electrician have 
united their efforts to push to the utmost the practical effect of 
Faraday’s great discovery, of the principle of generating electric 
currents by motive power The outcome is the modern dynamo, 
with 11s result—cheap electricity The same cause that has led 
to elcclnc lighting, and to the electric transmission of power, 
has also led to a very great development of electro melallurgic 
industry, and not only in the old directions but in new It is no 
longer a matter of depositing ounces or pounds of metal, but of 
tons and thousands of tom And it is no longer with metal 
deposition merely that clecLio-metallurgy now deals, but also 
with the extraction of metals from (heir ores, and the fusion and 
welding of metals Electro metallurgy has in fact giown bo 
large and many branching, that it is impossible to treat it in a 
complete manner in a single hour 

One of the latest developments is electric welding, Thu, in 
one of its forms, that invented by Elihu Thompson, nas recently 
been so thoroughly explained and demonstrated by Sir Frederick 
Bramwell, that it is not necessary for me to do more than 
mention it as belonging to the subject. 

There is also another species of electric welding—that of Dr 
Benardoi—in which the electric arc is used after the manner of 
a blow-pipe flame, to obtain the welding of such forms and 
thicknesses of iron, steel, and other metals, os would be difficult 
or impossible to weld in any other way , and not only m the 
electric blow-pipe used for welding, but also for the repair of 
defects in steel and iron castings, by the fusion of pieces of metal, 
of the same kind as the casting, into (he faulty place, so as to 
make it completely sound This new kind of electric welding, 
as improved by Mr. Howard, is now of sufficient importance to 
entitle it to the full occupation of an evening I therefore 
propose to leave it for detailed description to some other lecturer, 
and content myself with calling your attention to the interesting 
collection of specimens on ihe table, and in the Library (lent by 
Messrs Lloyd and Lloyd), showing the results of this process. 

Even with this curtailment, the extent of the field Is still too 
great, and I must reduce it further by omitting a considerable 
section of that portion which relates to the extraction of metals 
from their ores, and, in Lhta connection, only speak of Ibe 
extraction of aluminium 

But, in the dint place, I am going to speak of the deposition 
of copper, and you will pardon me If I treat it as if you were 
unacquainted with the subject. 

1 Friday evening discount delivered by Mr J, Wilion Swan, at the 
Royal lnihiuilon, on May ao 
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One of the wonderful things about the clcclro deposition of 
copper, and in fact ^ny other metal deposited from a solution of 
ill salt in water, is, that bright, hard, solid mctnJ, such as we 
are accustomed to see produced by means of fusion, can, by the 
action of the electric current, be made to separate from a liquid 
which has no appearance of metal about it 

The beginning of every electro deposition process is the making 
a solution of the metal to be deposited 1 am going to dissolve a 

E lece oF copper, the moat elementary of all chemical operations, 
ut I want to make it quite clear wnere the metal to be deposited 
comes from—to show that it is actually in the solution.and actually 
comes out of it again , for that is an efTect so surprising, that it 
requires both imagination and demonstration to make it evident 
There is projected on the screen a glass cell containing nitric acid 
Mr Lennox will put into it a piece of copper He has done so , 11 
quickly disappears, and a blue solution of copper nitrate is formed 
Now, if I pass an electric current through this solution, or through 
some solution of the same kind, which, to save time, has been 
prepared beforehand, and immerse in it, a little apart from each 
other—lhe positive and negative wires coming from some gene 
raior of electric current—this will happen metallic copper will 
come out of the solution, and attach itself as a coating to the 
negative wire, and consequently ihai wire will grow in thickness 
At the oilier wire—the positive — exactly the reverse action will 
take place There, if the positive wire be copper, it will 
gradually dissolve, and become thinner 1 he quantny of metal 
deposited on the negative wire will almost exactly equal the 
quantity dissolved from the positive, and therefore Lhe solution 
will contain the same quantity of metal at the end of the ex¬ 
periment as at first, but 1L will not be the same metal , it will be 
Jresh metal dissolved from the positive wire, and the metal 
originally contained in the solution will have been deposited as 
metallic copper 

I will show on the screen this process in operation Here 
are the two wires I spoke of l'he electric circuit, which in 
eludes these two wires, is so arranged that on its completion the 
thick wire will be the positive, and the thin wire the negative 
Now please complete the circuit One wire (the positive) is 
carrying in electric current into the copper solution, and the 
other (the negative) is carrying the current away The solution 
is conveying the current between the wires, and one of the in¬ 
cidents of the transport of current from wire to wire by the solu¬ 
tion, is eleciro chemical decomposition, or electrolysis , and the 
result of that lb, the deposition, out of the solution, of copper, 
upon one wire, and the dissolving away, or entering into solu¬ 
tion, of copper, from the other Now it can be clearly seen 
that the wire that was thick is now thin, and the wire that was 
thin is now thick 

Imagine the growing wire to be an electrotype mould, and 
that the deposit of copper which formed on the wire has spread 
over the surface and formed a nearly uniform film, and that by 
continuing the process it has become thick, that deposit, stripped 
from the mould, would be an electrotype 

Or imagine the negative wire to be a thin sheet of pure copper, 
and the positive wire to be a thick sheet of impure copper, and 
suppose the action carried on so far thaL the thin sheet has be¬ 
come thick by the deposition of copper upon it from the soluLton, 
and the thick one thin by its copper entering into solution, that 
case would represent the condition of things in electrolytic cop¬ 
per refining 

Allow your imagination to take one more short flight, and 
suppose that this it not a solution of copper, but one of silver, 
and that the growing wire is a teapot to be silvered , and, fur 
ther, suppose that the dissolving electrode is silver, and you 
Wiil then understand the principle of electro-plating 

It requires very little explanation to make the ordinary ar¬ 
rangement of elecirotyping intelligible Here is a trough con 
tainlng sulphate of copper solution Here is a mould that, 
through the kindness of Messrs. Elktngton, has been prepared 
for me , this is connected with the negative pole of a battery— 
aod here Is a plate of copper connected with the positive pole, 
When I immerse the mould in the solution—at aboAt two inches 
from the copper plate—the electrical circuit 1a completed, and 
the same electrolytic action that the experiment illustrated will 
take place. Copper will be deposited on the morid, and will be 
dissolved In equal quantity from the copper plate, and the sup¬ 
ply of copper in the solution will thus be kept up As it will 
take a little time to obtain the result I wish to show, I will put 
this aside for ten minutes or so, and proceed to speak of different 
applications of this principle of copper deposition, 
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For the reproduction of fine worki of art in metal, electrotype 
is unapproachable The extreme minuteness with which eiery 
tuucli of graver or modelling tool is copied by lhe deposited 
metal film, separates electrotype by a wide space from all other 
modes of casting Even the Daguerreotype image is not too 
exquisitely fine for electrotype to copy it perfectly that the 
picture is almost as vivid in the cast as in Lhe original 

It is this quality that has given to electrotype a rdlt which no 
other process can fill, and, so far^ its practical utility is not 
greatly dependent on the cost of the current This applies to 
all those most beautiful Lhings here anil in the Library, lent by 
Messrs Flkington These could all have been produced com¬ 
mercially, even if there had been nothing better for the genera¬ 
tion of the current than Smee's battery—a very good battery, 
by the way, for small o[>eraLions 111 copper deposition It gives 
a very low electro motive force and that is a defecr, but in cupper 
deposition, the half volt or so is generally sufficient to produce, 
automatically, the required current destiny 

One of the uses of electrotype, not greatly affected by the 
cost uf deposition, is that of the multiplication of printing sur¬ 
faces In these days of illustrated periodicals, electrotype has 
come more and more into use for making duplicate blocks from 
wood engiavings, which would soon be worn out and useless if 
printed bom direct Tt is also employed to make casta from set¬ 
up type, to he used instead of ordinary stereotype casts, when 
lung numbers of a book have to be printed , also as a means of 
copymg engraved copper plates Here are examples of all thtse 
uses of the electrotype process The electro-blocks are lent by 
Messrs Richardson and Co , and the copper-plates by the 
Director General of the Ordnance Survey Office, Southampton 

The plates illustrate the method employed at Southampton in 
the map-printing department The original plates are not printed 
from except to take proofs 1 he published maps are all printed 
from electrotypes Here is an original plate—here the matrix, 
or first electro, with, of course, all the lines raised which are 
sunk in Lhe original lhe second electro is, like the original, 
an intaglio Here 19 a print from it, and here one from the 
original plate Practically they are indistinguishable from each 
other, and bear eloquent testimony to the wonderful power of 
electrotype to transmit an exceedingly faithful copy of such a 
surface 

Nickel has, of late years, come into extensive use for what 
i9 termed nickel plating, as applied to coating polished steel 
and brass with nickel Nickel not only has the advantage over 
silver of cheapness, but also, in some circumstances, of greater 
resistance 10 the action of the air 

Another metal, usually deposited in the form of a coating, is 
iron The electrolytic deposit of iron is peculiarly hard—so 
much so, that it is commonly hut erroneously spoken of as s/ee /- 
facmg The deposition of a film of iron upon engraved copper¬ 
plates, as a means of preventing the wear incidental to their 
use 111 being printed from, has become almost universal Valu¬ 
able etchings, mezzo tints, and photogravure plates are thug 
made to bear a thousand or more impressions without injury 
By dissolving olT the non veil with weak acid, when the first 
signs of wear appear on the surface of the plate, and re coating 
it with iron, an engraved copper plate is, for ail practical pur¬ 
poses, everlasting 

In thiB case, of course, Lhe film of iron is extremely thin — 
one or two hundred thousandths of an inch But it is possible 
to produce mosl of the metala commonly used as coatings in a 
more massive form Here, for example, is an iron rod half an- 
mch in diameter, entirely formed by electrolytic deposition I 
am indebted to Mr Roberts-Austen for being able to show this, 
and also for this other example of a solid depos.t of lion, and 
for this beautiful specimen of electrolytic coating with iron 
Here also are solid deposits of silver This drinking cup is a 
solid silver electro deposit 

These are all departments of electro-metallurgy which would 
have maintained a perfectly healthy industrial existence and 
growth without the dynamo , but now I come to apeak of a 
branch of the subject—electrolytic copper refining—which, 
without that source of cheap electricity, could not have existed 
This is the most extensive of all the applications of electro¬ 
chemistry, and is rendering valuable assistance to electrical 
engineering by the improvement it has led to in the conductivity 
of copper wire 

One of the results of this is seen in the raising of the com¬ 
mercial standard of electrical conductivity 

Ten yean ago, contracts for copper wire for telegraphy stlpu- 
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lated for a minimum conductivity of 95 per cent of Mallhiea- 
sen's standard of pure copper Now, chiefly owing to electro 
lytic refining, a conductivity of loo per cent is demanded by 
the buyer and conceded by (he manufacturer 

To show the difference between the past and present stale of 
things in relation to the commercial conductivity of copper, I 
am going to exhibit on Lhe screen measurements of the resistance 
of six pieces of wire of equal length and equal cross section- 
they have been drawn through the same drawnlate, Three of 
the pieces are new, and three are old 'ihe tnree new pieces 
are made from electrolytic copper, and are representative of the 
present slate of things The three old pieces are taken from 
three well-known old submarine telegraph cables, and they 
show how very bad Lhe copper was when it was first employed 
for telegraphic purposes, and how great has been the improve¬ 
ment I will lake No 1 wire as Ihe standard of comparison 
Tt is a piece of the wire about to be supplied to the Post Office 
Telegraph Department for trunk telephone lines It will show 
the very high slandard of conductivity that has been reached in 
the copper of commerce 1 im indebted for it, and for two out 
of three of the old cable wires, to Mr Preece No 2 wire is 
made from electrolytic copper, deposited in my own laboratory 
No 3 is also electrolytic copper, but such as is commercially 
produced in electrolytic copper refining , it has been supplied to 
me by Mr Holton, to whom I am also indebted for wire No 6 
—a particularly interesting specimen it is from lhe first Trans 
Atlantic cable—the cable of '58 No 4 wire is from the Oslend 

cable of i860, and No 5 wire 11 from the old Dutch cable 
These wires are so arranged that I can send a small and con¬ 
stant current partly through any one of them, and partly through 
a galvonometer \\ hen this is done the result will be a deflec¬ 
tion of the Bpot of light on the scale from lhe zeio point to an 
extent corresponding to Lhe resistance of the particular wire in 
the circuit The worse the wire is, the greater will be Lhe 
deflection We will begin wnh the Post Office sample first 
I connect the galvanometer terminals to wire No 1 , you see 
there ifl a deflection of ten degrees I will now shift the con 
tacts In wire No 2 — exactly the same length of wire is included 
—but now you see there is a deflection of tdigluly less than ten 
degrees, showing that this wire lias a lillle lower resistance than 
No I The difference is very small—it may be 2 per cent — 
and 2 i>er cent less of it would be required to conduct as well 
as the No 1 wire The next is No 3 This is Mr Holton's 
wire, and shows a resistance almost equal to the last 

No, i, 2, and 3 are, therefore, nearly alike, and have a degree 
of conductivity almost as high as it can possibly be 

Now we come to lhe three old wires 

Vie will take No 4 (the O&tend cable) There, you see, is 
a great difference Instead of thespot ofiight being on (he tenth 
degree, it is upon the eleventh 

We will now try No 5 (the Dutch cable) Thai drives lhe 
index lo 1 7 

Now I change lo No 6 (lhe old Atlantic cable), and we have 
a deflection of no less than 35 degrees I suppose we may 
assume lh«L this wire fairly represents the commercial con¬ 
ductivity of copper in 1858, for it is highly probable that for a 
work so important as the drat Atlantic cable every care would 
be taken in Lhe selection of tbe copper 

The result of this experiment shows that the copper of that 
cable was extremely bad as a conductor—that, in lact, it 13 150 
per cent worse than the best commercial copper of to day In 
other words, il shows that, in point of electrical conductivity, 
one ton of the copper of to day wdl go as far as two-and-a-half 
tons of such copper as was used for the cable of ’58 

This change n largely due to electrolytic copper refining 

The process of electrolytic copper refining is the same in 
princ iple as that which produced the thickening of one of the 
wire* and the thinning of the other in my first experiment To 
prepare Ihe crude copper Tor the rehning process it is cast into 
ftfaba , these form Lhe anoden, and correspond to the wire which 
id my first experiment became thin The cathodes, correspond¬ 
ing to the wire which became thick, are formed of thin plates of 
pure copper Here are plates such as are used in electrolytic 
copper refining works. They are portions of actual cathodes 
■and anodes, and represent the state of things at Lhe commence¬ 
ment, and at tbe end, of the depositing operation —an operation 
that takes several weeks to complete, and effect the great 
change these pUles show In copper refining works an 
immense number of these plates, each having 6 to io square 
ieel of superficial area, or* operated upon together in a great 
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number of Urge wooden vats containing sulphate of copper 
eolation and a rmnll proportion or sulphuric acid Electric 
current from a dynamo, driven by a ste&m-cngine or water¬ 
power, is conveyed by massive copper conductors lo Ihe vats, 
arranged in long lines of 50 or ICO or more in senes. Thick 
copper bars connect adjoining v-us, and provide a positive and 
negative support for the plates, which hang in the solution 
opposite each other, two or three inches apart During the 
process the impure slabs dissolve, and at the same Lime pure 
copper is deposited from the solution upon the thin plates The 
deposition and dissolving go on slowly, in some cases very 
slowly, for a slow action lakes less power, and gives purer 
copper than a more rapid one The usual rate is one to ten 
amperes per square foot of cathode surface You will belter 
realise what these rales of deposit mean, when I say that one 
ampere per square foot rate of deposition gives for each foot of 
cathode surface, nearly one ounce of copper in twenlyTour 
hours, and a thickness of one eighth hundred of an inch , and 
therefore the production of one ton of copper at that rale in 
twenty-four hours would require a cathode surface in Lhe vats, 
in round numbers, of 36,000 square. feet At Lhe higher rate of 
ten amperes per square foot, which is used where coal is cheap, 
one tenlh of Lhia area would be required 

The importance of the electrolytic copper refining industry, 
and the extent of the plant connected wnh it, may be inferred 
from the fact that, reckoning the united production of all the 
electrolytic Loppcr work 3 in lhe world, nearly one ton of copper 
is deposited every quarter of an hour 

Very little power is required for copper deposition if Lhe ex¬ 
tent of the dissolving nnd depositing surfaces is large, lelativcly 
lo the quantity of copper deposited in a given Lime 

Some of the impurities ordinarily found in crude copper are 
valuable Silver and gold are common impurities, and these 
and some olher impurities do not enter into solution, but fall 
down as black mud, 'ire recovered, and go to diminish the 
cost of the process or increase lhe profiL , and even those im¬ 
purities which enter into solution are, under ordinary conditions, 
almost completely separated 

Heclrolylic copper refining is both an economical and an 
effective process r lhe deposited copper is exceptionally pure 
At one time it was supposed that it must necessarily be quite 
pure, but this is not the case , olher mclals can be deposited 
with the copper, but it is not difficult to realise in practice a 
close approximation to absolute purity in lhe deposited copper 
Here is an example of the deposition of a mixed metal—brass, 
that is, copper and zinc deposited together, aud there are in the 
Library a number of mteres’ing specimens of mixed metal de¬ 
position ibese deposits of brass and other allojs show that 
more than one melal can be deposited at ihe same time The 
great enemy lo conductivity in copper 19 arsenic, and the depo¬ 
sition of arsenic as well as copper is one of the things to be 
guarded against in electrolytic copper refining Not only are 
ihe chemical characteristics of eleclrolyucally refined copper 
generally good, but its mechanical properlies are largely con 
trollable Usually elecirolyiic copper is melted down and cast 
into billeti of the form required for rolling and wire-drawing 
1 hn treatment not only involves cost, but the copper is apt 10 
imbibe impurity during fusion , though, if the process is care¬ 
fully conducted, lhe deterioration is slight 

Hut it is evident that the re melting of the deposited copper 
13 a thing lo be avoided if possible, and the question naturally 
arises, wny, now that deposition costs so little, may noL the 
beautiful principle which comes into play in electrotype, and 
which enables the most complicated forms to be faithfully copied 
be taken advantage of to give to plainer and heavier objects 
their ultimate form ? 

There are several reasons why this idea 11 not more fre¬ 
quently acted upon. One is that the process of electrolytic 
deposition is slow , another, that knowledge of the conditions 
necessary for obtaining a deposit having the required strength 
and other qualities, is not very widespread. Moreover, in lhe 
electrolytic deposition of copper, and indeed of all metals, there 
Is a strong tendency to roughness on the outside of (he deposit, 
and 10 excrescent growths, ihe removal of which involve waste 
of labour and ifaterial These tendencies can to a very great 
extent be counteracted by careful manipulation and (he use of 
suitable solutions, and Ibey can also be counteracted by 
mechanical means Thu has been done by Mr, Elmore. He 
remedies the faults 1 have mentioned by causing a burnisher of 
agate (arranged after the manner of a tool in a screw cutting 
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lathe) to pre'.s upon and traverse a revolving cylindrical surface 
on which the deposit is taking place, aod while it is immersed 
in the copper soluLion The remit is that it 13 kept smooth ami 
bright to the end of the process 

But the use of a burnisher is not the only means available for 
the production of a smooth deposit It was observed in the 
early days of electro-plating how great a change was elTecLed in 
the character of the metal deposited by the presence of a very 
small quantity of certain impurities It was found, for example, 
that an exceedingly minute Jose of bisulphide of carbon, if put 
into a bath from which the silver was being deposited, caused the 
deposit to change from dull to bright 

I have lately had experience of a similar kind with nickel and 
with copper I was working with u hot solution of nickel, and 
up to a certain point the deposit had the usual dead-grey appear 
ance Suddenly, and without doing anything more than putting 
in a new cathode l found the character of the deposit com¬ 
pletely changed Instead oTtlie grey, lough, adherent deposit, 
there was produced a briLtle, specular deposit, which scaled oil 
in brilliantly shining flakes of metal I sought for the cause of 
this extraordinary change, and traced it to the accidental inlro 
duction into the solution of a minute quantity of glue 

By adding gelatine to a fresh nickel solution I obtained the 
same peculiar bright and brittle deposit that had resulted from 
Lhe accident I Lhen made a similar addition to a solution of 
copper, and when I hit the right, quantity— an exceedingly 
minute one—bright copper, instead of dull or crystalline, was 
deposited Here me some specimens These were deposited on 
a bright surface, and they are bright on both sides 

Not only is the copper made bright, under the conditions I 
have described, but, if the proportion of the gelatine be earned 
to the utmost that is consistent with the production of a bright 
deposit, it becomes exceedingly hard and brittle Beyond tins 
point Lhe deposit is partly bright and partly dead, the arrange¬ 
ment of the patches of dead and bright being in some cases very 
peculiar, and suggestive of a strong conflict of opposing forces 
Before I leave the subject ofcopper deposition, 1 may mention 
that I have found the range of current density within which it is 
possible to obtain a deposit of reguline metal, far wider Lhan is 
commonly supposed 

The rate of deposition in copper refining is usually very slow, 
and it is one of the drawbacks of the process, since slow de 
position necessitates large plant But rapid deposition necessi 
tales a larger consumption of power, and larger cost on lhaL 
account, and therefore, there is a point beyond which it is not 
good economy to go, in the direction]of more lapul deposition 
Still there are cases, where, if we had the power to deposit more 
rapidly, it might be found useful to exercise it The subject of 
more rapid deposition is alsD interesting from a scientific point 
of view, I therefore mention an unusual result I have arrived at 
in this direction 

Taking as one extreme, the slow rate of deposit, of one ampere 
per square foot of cathode—a rate not infrequent in copper- 
refining, I have found that the limit in the other direction is not 
reached by a rate of deposit one thousand times faster I have 

f iroduced, and I hope to be able to produce before you, a per- 
ectly good deposit of copper, with a current density of 1000 
amperes per square foot of cathode 

This cell contains a solution of copper nitrate with a small 
proportion of ammonium chloride The plate on which I am 
going to produce a deposit of copper has an exposed surface of 
21 square inches. Opposite, at a distance or one inch, 13 a plate 
of copper. When I close the circuit, a current of 140 amperes 
is passing through the solution I continue this for just one 
minute Now I wash it and remove the outer edge so as to 
detach the deposit, and as you see, I have a sheet of good copper 
—an electrotype. 

To have produced a deposit of this thickness at the ordinary 
rate used in electrotyping operations would have occupied more 
than an hour 

In thu experiment an extreme degree of rapidity of deposition 
has been shown. I do not intend ro suggest such a rate of 
practical value Bat it Is at least interesting, as showing that 
the characteristic properties of copper are not less perfectly 
developed when the atoms of metal have been pilfd up one on 
the other at this extremely rapid rate than when there is slower 
aggregation. 

I think it probable that a rate of deposit Intermediate between 
|his rate and the usual one of about 10 amperes per square foot 
frsquttitly be useful, For no doubt the slowness of the rate 
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of deposit ha 6 ! often prevented electrotype from being made u-je 
of where, if the rate could have been increased ten times, it 
might have been used with advantage 

Here are some thick plates, ilejmsited at the rate of 100 
amperes per square foot They are as solid and as free from 
flaw a.s platei deposited ten times more slowly 

I said that electrolytic copper rchning owed its existence to 
the discovery and improvement of the dynamo, and that other 
electro-metallurgic industries had originated from the same cause 
One ofthesc industries is the electrolytic production of aluminium 

\\ hen Deville produced aluminium by lhe ai_Linn of sodium on 
aluminium chloride, exaggerated expectations were entertained 
of the great part it was about to play in metallurgy It was very 
soon found that aluminium had not all the virtues that its too 
sanguine friends had claimed for it, but that it had a great many 
most valuable properties, and, given a certain degree of cheap¬ 
ness, a number of useful applications could be found for it borne 
of these arc suggested and shown by the various articles made oT 
aluminium, kindly lent by the Metal Reduction Syndicate, and 
metallurgical research is rapidly extending our knowledge of its 
importance in connection with the improvement of steel castings, 
and the production of bronzes and other alloys of extraordinary 
strength iThc cost of a'umimum produced by Deville's process 
wis ton great to permit of its use on iny large scale for these 
purposes 

After Davy demonstrated, by the electrolytic extraction of 
potassium and sodium, the power of the electric current to 
break do*n the strong combination existing bcLween Lhe alkaline 
metals and oxygen, it seemed natural to expect that aluminium 
would also be reduced by Lhe same means But Davy did not 
succeed 111 producing any appreciable quantity of aluminmm by 
the electrolytic method Deville and Bunsen were more suc¬ 
cessful, but they did not possess the modern dynamo that has 
made all the difference between the small experimental results 
they achieved and the industrial production of 10 day, a produc¬ 
tion now so large that I suppose every day it amounts to at 
least one ton, and has resulted in a very great reduction of the- 
price of the metal, 

There are two electrolytic processes at work One is the 
Hall process —employed at Pittsburg, and at Patrlcroft, Man 
Chester—and now in experimental operation here The other, 
the Herault process, worked at Neuhausen, is not greatly 
different from the Hall process—the shape of the furnace or 
crucible is different, and the composition of the bath yielding the 
aluminium may be different, but in all essentials these two pro¬ 
cesses are one and the same They depend on the electrolysis 
of a fused bath, composed of cryolite, aluminium fluoride, fluor¬ 
spar, and alumina In the Hall process this mixture is con¬ 
tained in a carbon lined iron crucible—the cathode in an 
electric circuit, and between which and the anode— a slick of 
carbon immersed in the fused bath—a difference of potential of 
10 volts is maintained In carrying out the process on a manu¬ 
facturing scale, there are many of these sticks of carbon to each 
bath Here, in our experimental furnace, there is only one 

The heat developed by the passing of so large a current as we 
are using (180 amperes) through an electrolyte of bnt a few 
inches area in cross section, is sufficient to melt and keep red- 
hot the fluorides in which Lhe alumina 13 dissolved 

The electrolytic action results in the separation of aluminium 
from oxygen The metal settles to the bottom of the pot, and 
is tapped or ladled out from time to time as it accumulates. 
The oxygen goes to the carbon cylinder, and bums it away at 
about the same rate as that at which aluminium is produced. It 
is only necessary to keep up the supply of alumma to enable' 
the operation to be continued for a long time I mean, of 
course, in addition to the keeping up of the current and the 
supply of carbon at the anode 

By far the greater part of the cost of aluminium obtained by 
electrolysis ib the cost of motive power 20 horse-power hours 
arc expended to produce I pound of aluminium. Therefore it 
is essential for the cheap production of aluminium to have cheap 
motive power 

There is one feature About the Neuhausen production or 
aluminium which Is very striking, and that Is the generation of 
the electric current by means of water power derived from a 
portion of the falls of the Rhine at Schanhaojen 

The motive for making use of water power is economy But, 
apart from tha*, u Is interesting to see water replacing coaJ, 
not only in the production of power, but also in the production 
of the heat required in a smelting furnace 
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Here is the Hall apparatus on a small scale It is simply a 
carbon lined iron crucible, and a thick stick of carbon As 
already mentioned, Lhe crucible is the cathode, the stick of 
carbon the anode, 

As the process trikes time to get into full operation, it was 
commenced some hours ago, and at the rate at which it has 
been working we should by now have produced several ounces 
of aluminium In beginning the process the charge has first to 
be melted Thu is done by bringing Lhe carbon stick into con 
tact with the bottom or Lhe crucible, so os to allow the current 
to pass from carbon to carbon to develop heat between the 
electrodes. 

The alumina compound, which, when melted, forms the bath, 
is added, in powder, little by little, and, when sufficient is 
melted, the carbon stick is raised out of contact with the bottom, 
and the electrolytic action then commences 

I will now ask Mr Sample to empty the crucible and let us 
see the result of Lhe operation, and while lie is doing so 1 take 
the opportunity of expressing my very sincere thanks for his 
having so kindly and so successfully earned out Lhu most inter¬ 
esting demonstration of the latest and one of the most 
important of all the applications of electricity to metallurgical 
operations r 

Here u Lhe result of our experiment It is not very large 
certainly, but it is quite enough for our purpose, which is to 
illustrate the principle of a newly developed electro-metallurgical 
indusLry directly derived from discoveries made at Lhe Royal 
Institution 


MOUNT MILANJl IN NYASSALAND 

ID DEN in the reeesses of one of the recently issued Par¬ 
liamentary Papers (Africa, No 5, 1892) will be found a 
very interesting report on the mountain and district of Milanji, 
in British Central Africa, by Mr Alexander Whyte, F Z S , one 
of Mr. Commissioner Johnston’s principal assistants in the task 
of ruling and developing the new British Protectorate of Nyasfca 
land Mr Whyte was sent to Milanji by Mr Johnston in 
October last, and dates his report from the 11 Residency, Zomba, 
British Central Africa," in the month following Milanji 11 a 
large mountain mass in the extreme south east corner of Nyaasa- 
land, drained on the west by the head waters of Lhe Ruo, one of 
the affluents of the bhir^, and on Lhe east by the Lukuga and 
other smaller streams, which run into the Indian Ocean north 
of the Zambesi It is described by Mr Whyte as an isolated 
range of, for the most part, precipitous mountains, the main 
mass forming a huge natural fortress of weaLher-worn preci¬ 
pices or very steep rocky ascents, sparsely clothed with vegeta¬ 
tion. Many of its gullies and ravines are well wooded, and in 
tome of them fine samples of grand African virgin forest are 
met with Mr Whyte's ascent, on the 20th of October, was 
made up the south east face of Milanji, over itcep grassy hills 
and across rocky streams, full of large water-worn granite 
boulders. Further on precipices were encountered, and it was 
necessary to clamber up, holding on by tufts of grass, roots, 
and scrub, afLer which a wooded gorge was entered, and welcome 
shade wai obtained from the forest trees. 

Here an interesting change in Lhe vegetation was at once per¬ 
ceptible, Lhe plants of the lower slope being mostly replaced by 
other species These in many cases approached the flowers of 
temperate climes, such as brambles and well-known forms of 
Papilionatta and Composite, Ferns, too, became more nume¬ 
rous, and now and again were encountered perfect fairy della of 
mosses, Seloginellas, and balsams, with miniature water falls 
showering their life giving spray on the little verdant glades, 
while overhead hoary lichens and bright festoons of elegant long- 
tassel led Lycopods hung from the moss covered trees After 
they had passed through some dense thickets of bamboo, and 
climbed up an ugly barrier of precipitous cliffs, anoLher hour's 
ascent, the latter part of which was through a steep grusy glen, 
brought Mr Whyte and his companions to the highest ridge of 
Milanji 

Hence was a splendid view over rolling hills of grassy sward 
divided by bells oT dark green forest, and the climate was found 
to be delightfully cool and bracing, with a clear dry atmosphere 
of about 6o° Fahr Altogether two weeks were spent at three 
different sites on this high plateau, and good collections of its 
natural history were made, although rain and mitt occasionally 
interfered with the operations of the naturalists. 

The flora of the mountain proved to be of great Interest, 
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being quite distinct from that of Lhe surrounding plains, end 
even from that of the lower slopes Tree ferns were found to 
attain a great size in the damp, shady forest, and one was 
measured 30 feet in height and 2 feci in diameLer at Us base 
The display of wild fluwers is described as “ gorgeous " 
Creamy-white and yellow helichrysums mingled wnh purple 
and blue orchids and irises, and graceful snow-white anemones 
were all blooming in wild profusion, and rearing their heads 
from a bed of bright green grassy sward Hut the most striking 
liotamcal feature of the Plateau of Milanji was the cypresses 
formerly apparently quite abundant, but now confined to a few 
of the upper ravines and vnlleys, where the annual bush fires, 
which take place in Lhe dry months of August and September, 
cannot reach them In some places hundreds of these giant 
trees thus destroyed lay prostrate, piled one above another, in 
every stage of destruction One of these dead conifers was 
found to measure 140 feet in length and 5^ feet in diameter 
at 5 feet from its ba^e lhe foliage of this cypress is juniper- 
like The timber, of a dull reddiHh-white colour, ih of excel¬ 
lent quality and easily worked Ripe cones of Lhi^ fine tree 
were procured, and, as stated in a subsequent letter, have alreody 
germinated in the experimental garden at Zomba. 1 

The fauna of Lhe mountain was found to be of nearly equal 
interest to the flora, but in Lhe short space of Lime available it 
was not possible to make so nearly a complete collection 
Raptorial birds were very scarce, but Pasaeres were plentiful 
The graasy lands of the summits were tenanted by a smalt dark 
brown quail, a pipit, two grass-warblers, and the ubiquitous 
great billed raven (Corvultur albicollis) t which, however, wu 
not so numerous as on lhe plains below In the adjoining 
forest bird life was abundant Bui buls, fly-catcherfi, warblers, 
finches, and honey-birds joined in chorus in celebrating the 
spnngUme and nesting season, which was then in full progress 
Altogether about 200 specimens of birds were obtained Of 
mammals leu were met wuh The beasts of prey consisted of 
the leopard, Lhe spoiled hyaena, the serval, and an ichneumon 
Examples of three species oT Muruia were also obtained, and 
a litLle antelope, probably of the genus Neotragus, was observed, 
but not procured A few snakes were likewise met with 

As regards the question of establishing a sanatorium on Lhe 
Mllanii Plateau, to which special attention had been directed, 
Mr Whyte has no hesitation in saying that the climate of thli 
district contrasts very favourably with that of lome of the hill 
stations in India and Ceylon The year 11 pretty equally divided 
between wet and dry months, the former lasting from November 
till May, while the other bix months are stated to be fine, clear, 
and bracing, the thermometer at night in the months of May, 
June, and July occasionally falling below the freezing point. In 
the month of October the air was found to be delightfully pure 
and balmy We believe that steps have already been taken to 
build a small station on Milanji, but 10 render this of much use 
it will be necessary to form a road to it from the falls of the Ruo 
up the Lulshenya valley Thu could be made with fairly good 
gradients, and would be of great advantage as an outlet for the 
cypreii timber, which dow lies usele&s and decaying in Lhe 
forest 

We are pleased to be able to add that Mr Whyte's collection^ 
above spoken of, along with others from Mount Zomba, have 
already reached London, and are in the handi of Mr Sclater, 
to whom Mr Johnston has entrusted the task of geLting them 
worked out and described Mr Oldfield Thomas has already 
commenced to determine the mammals,Captain Shelley will name 
the birds, and Mr Boulenger, it is believed, will undertake the 
examination of the reptiles and batrachians The plants will be 
examined in the Botanical Department of Lhe British Museum, 
In which institution Mr, H H Johnston has directed the first 
set of specimens in every department to be deposited The 
zoological results will be published in the “Proceedings" of 
Lhe Zoological Society of London 

OBSERVATIONS OF THE PLANET MARS ■ 

T OUGHT to have written to you before on the subject of the 
planet Mars, which I have been studying for over four 
months with'Our great equatorial My great desire to verify the 

1 Some cones of this supposed ‘ Cyprus ” have alio reached the Botanical 
Department of the Briti'h Muieum, and have proved to belong to a Conifer 
of ihe genu 1 iVtddrtmgionia, pr> bably of a new ipecles. Bat ihli point 
cannot be definitely willed until more perfect ipedmenj of the tree nave 
been received 

a Letter from M Penotin to M Faye, CompUi nndui, September 5. 
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extraordinary phenomena to which I alluded in my last letter 
mar account for this 

Besides, I have gained nothing by waiting, and at (he present 
time, after successive delays whn_h I much regret, I am hardly 
further than E was a month ago Owing, perhaps, to the 
images being Icii satisfactory, or to the phenomena in question 
not having recurred, nothing hm been added to my first 
observations 

The phenomena alluded to are brilliant projections, com¬ 
parable m colour and brightness to (he southern pole cap, 
observed on three different o.casions—viz , June 10 and July 2 
and 3, on the western lunb of the planet 

The last time, July 3, I was ihle to observe ihe several phases 
of this singular appearance On that day the luminous point 
began to emerge on the edge of ihe disc at 14I1 iiui (local 
astronomical lime), very faint at first , then I saw u gradually 
mcrea e, pass through a maximum, and then diminish, 10 dis¬ 
appear finally about I5h 6m The facts would not have been 
different had it been a cise of an elevation of the surface of 
Mars traversing the illuminated edge of the disc by the simple 
effect of the rotmion of the planet The phase which affected 
the western limb of the planet at that time, could only modify u 
in amount and in duration Ihe previous night, July 2 , 1 had 
seen the crescent in a phase approaching the maximum, at 
14I1 loin , and l was able to follow the bright point up to us 
complete disappearance at t4h 40m 

On July 2 and 3 Lhe things happened in the same part of the 
disc, about the 50th parallel of latitude, and with a retardation 
of half an hour against the previous day, usual for a thing 
taking place in the same region of the planet 

The firit observation of thit. kind goes back as far as June 10, 
when it laMed from I5h )2in to about i6h 17m This time 
the bright point occurred in the viciniLy of the 30th southern 
parallel, probably in the southern portion of lhe isthmus Hesperia 
of Schiaparelli's chart 

I may add that during these observations the portion of the 
due adjoining the small protuberance has always appealed to me 
■lightly deformed and as if raised 

buch are the facts I uhall not attempt to interpret them 
They presented themselves with such clearness that it is hardly 
possible to consider them as the result of any illusion 

On the other hand, since it is a question of projection beyond 
the disc of at least one or two tenths of a second of arc, that is 
to lay, of phenomena at a hfcight of more than 30 or 60 km , 
one feel* overwhelmed by such numbers, to which we are not 
accustomed on our globe, and it is undoubtedly luminous phe 
nomena only which could explain heights like thnt 

The southern snow cup has been the object of several 
measurements, which will be published with the drawings of 
this opposition This cap has notably diminished in the last 
two moatha ; it is, in fact, shifting, it is traversed by at least 
two black lines, a kind of crevices analogous to those whu.h I 
announced in 1S88 in the case of the northern cap The first 
of these lines was seen at the end of June, the second on 
August 8 

The ou’hne Is now more irregular than in the past , in par¬ 
ticular there ij seen, between the meridians of 300° and o a 
(Schiaparelli’s map), a deep black hollow which grows steadily 
Although the actual conditions are not very favourable for the 
canals (at leaBt for a portion of them), several are well visible , 
some are apparent enough to convince the most prejudiced 
observers. 

Two of our drawings of the Great Syrtu, made at widely 
different dates, indicate some slight changes in the moat north- 
crly portion of this sea They are no doubt due to mists and 
clouds, which have sometimes appeared to me to invade the 
northern regions on the east of tnia Great Syrtis, hiding Lhe 
canals which traverse them, and only allowing us to see iheir 
most louthern portion 

Our drawing! of the Lake of the Sun, when' compared with 
^u 016 ^ Schiaparelli, also indicate some changes of detail in 

the aspect of the lake itself and oT Lhe seas and canals surround¬ 
ing it 

The most interesting observation of this month is the 'one T 
on August 6, of a very bright point placed precisely 
t litfle to the north of this Lake of the Sun This point, which 
struck me by its extraordinary radiance, could not ue seen the 
neat day ; if itetiil existed—the images were not so good as the 
previous night—it was certainly much less luminous 

Thia phenomenon, and the analogous phenomena sometimes 
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noticed on the sur r ace of the planet, are perhaps not without 
some relation with lhe appearances of ihe limb which I have an¬ 
nounced Future observations will m doubt inform us on ihis 
subject 

I should perhaps have still deferred Rending this letter if I 
had not, within the last few days, received from Mr Newcomb 
the extract of a journal, in which it is reported that the Lick 
astronomers have also observed the luminous projections on the 
edge of the disc 

I may add that in the beginning of July I had imparted my 
observations to M Andrt*, director of ihe Lyons Observatory, 
who happened to be on a visit to Mont Gros, and whom I had 
invited to come on the 5th and verify the strange appearances 
which I hid told him of Unfortunately, the sky remained 
obscured all night, and my project could not be carried out 


SCIENTIFIC SERIALS 

Fhf lint ru an Meteorological fournal for August contains — 
Synoptical sketch of the progress of Meteorology in the United 
SiaUs, by W A Glassford, and reprinted from the annual 
report of tfle chief signal officer for 1B91 From this summary 
it appears that Isaac Greenwood, a professor of mathematics in 
Harvard College, prepared a form for observations at sea in 1728, 
thus anticipating the efforts of Lieut Maury by more than a 
century Observations of temperature and rainfall were begun 
in Charleston in 1738, and were soon followed by several other 
senes In 1817, J Meigs, Commissioner of the General Land 
Office, proposed to Congress the establishment of meteorological 
stations at each of the land offices, and as this proposal was not 
adopted, he started a voluntary system among his subordinates, 
and supplied registcr-i for the purpose This system lasted until 
his death in 1822 The next service was established by the 
Surgeon General of the Army, in 1819, and was maintained, 
with modifications, until 1854, when the records were handed 
over to Lhe Smithsonian Institution, and in due lime v\ ere trans¬ 
ferred to the Signal Service Ihe Patent Olhce, of which agri¬ 
culture formed a division, and the Coast Survey also manifested 
great interest in the science The article contains a good review 
of the labours of the principal American meteorologists —Note 
on winter thunderstorms, by Prof W M Davis He asks 
whether the convectional origin of thunderstorms in summer 
implies a like origin for thunderstorms in winter, even though 
they occur then at night, and he explains the reasons which 
seem to favour this supposition —Objections to Faye's theory of 
cyclones by W L Moore The writer attempts to show why 
the generally accepted theories seem to him preferable to thole 
brought forward by M t aye The discussion is to be continued 

in a future number- Vrtificial ram , by E Powers The 

wruer is the author of a work entitled " War and the Weather, 1 ’ 
and he supports the view that rain can be artificially produced, 
and endeavours to refute the objections urged by Prof W M. 
Davis and others 

Wiedemann's Annaltn der Physik und Chtmic , No 8 —On 
the refraction of rays of great wave length in rock-salt, sylvine, 
and fluorspar, by H Rubens and ii W Snow A senes of 
bolometric researches concerning the infra red rays, to determine 
the refractive indices of the Ihree substances for light of various 
wave-lengths up to A = 80,000 Fluorspar, though showing a 
lesser dispersion than the other two in the visible portion, ex¬ 
celled them enormously in the infra red, hence it is specially 
suiled for the production of prismatic heat spectra.—Reflection 
and transmission of light in certain colotropic structures, by 
H E J G du Bois An ceoloLroplc structure 11 a portion of 
matter, generally plane, in which it u possible to fix upon 
an optically favoured direction This can be due to its 
coarse macroscopic or its molecular and microscopic struc¬ 
ture In both cases vertically incident or reflected light will 
be acted upon differently according as its plane of polarisa¬ 
tion is parallel or normal to the favoured direction This 
action is in general unequal as regards both the amplitude and 
the phase of the two components, The objects experimented 
upon were, in the first class, bright silver wire gratings, platinum 
film gratings, scratched metal reflectors, and scratched glass 
gratings, in the second class, crystals of cobaltine and pyntes, 
and a loaded steel mirror In the case of the silver wire 
gratings it was found that light polaneed in a plane normal 
to the direction of the wires was Jet through in greater intensity 
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than Lhat polarised parallel to them The contrary was ob 
served in scratched glass gratings, while a scratched metal 
mirror reflected 4 per cent more perpendicular than parallel 
light —The limiting index of refraction for infinitely long 
waves , transformation of the equations of dispersion, by E 
Ketleler The determination of the limiting coefficient of re¬ 
fraction is shown to be impossible, both in practice and by 
the current theory Another form of the equation of motion of 
light is worked out, which promises a solution of the problem 
—On the electricity of waterfalls, by Ph Lenard Nume¬ 
rous observations and experiments concerning the electricity 
developed by water falling m drops, jets, or waterfalls have 
led to the following general conclusions Drops of water falling 
onto water or a weLted body generate electricity Water is 
electrified positively, air escapes negatively electrified from 
the foot of the fall Jets breaking up into spray make the 
electrification more apparent Slight impurities in the water 
diminish the effect considerably Other liquids and gases 
also produce electrification, but differing in intensity and 
sign The essential conditions of electrification are the con 
cu^sioni among Lhe waters themselves and against the wet rock 
The friction against the roc-k and the fall of lhe earth-potential 
are of secondary importance, while no effect is due to the 
water s fall through Mr and its dispersion in it The author 
explains these phenomena bp the sudden diminution of the 
water surface, and the convection of negatively charged air away 
from the foot of the fall A jet rf water falling from an 
insulated tank into an insulated nail electrified Lhe latter 
positively, while Lhe negative electrification of the surrounding 
air grew to several hundred volts A steady increase of potential 
Was also produced by drops of water falling at the rate of two 
per second Sparks were sometimes obtained from waterfalls, 
and in all cases the air was found to be negatively charged, 
though this charge was diminished if air bubbles were driven 
under water —Note on a phoaphoroscope with spark illumin¬ 
ation, by Ph Lenard This ingenious apparatus consists of a 
Ruhmkorff coil with condenser and mercury interrupter, fitted 
with terminals of strip zinc or zinc wire, 111 order to produce as 
much ultra-violet and phosphorescent light as possible The 
arm of Lhe mercury interrupter ii prolonged, and carries at its 
end a, rectangular shade of black paper, large enough, m Us 
mean position of rest, to hide the spark and the terminals 
lienee when the coil is working the sparks are not seen Hut if 
a phosphorescent substance be placed behind Lhe terminals, it 
continues to glow when the screen is at its highest or lowest 
position, thus producing the impression as if the screen, which 
appears perfectly stationary, were only transparent for phos¬ 
phorescent light. For lecture purposes lhe apparatus is placed 
behind a screen with an opening as large as the black paper 
vhade The results are in general the same as Lhose of Hecquercl J s 
phoaphoroscope A brilliant green light is obtained from 
pentadecylparalolylkelODe The interval between illumination 
and observation 11 ttJ second —On the production and obser¬ 
vation of very rapid electric oscillations (continued), by A 
Toepler —On the use and mode of action of the lelephone fur 
electric null methods, by A Winkelmann 


SOCIETIES AND ACADEMIES 

Paris 

Academy or Sciences, Sept 5 —M de Lacaze-Duthiers id 
the chair —Note on the treatment of cancer and cholera by the 
tesuculary liquid, by M Brown-Scquard Some recent results 
aeem to indicate lhat the testiculary liquid, already proved to be 
efficacious id cases of pulmonary tuberculosis, leprosy, and other 
diseases, also exerts a beneficial influence on cancer patients. 
This Is not due to any action upon the microbes producing the 
disease, but to an augmentation of the poweriofthe nervous 
system, which is enabled Lo resume its normal functions by sub 
cutaneous injections of the extract M. Ouspensky, a military 
physician sent by the Russian Government to study and cope 
with the cholera in the Caucasus, is reported to have " cured 
every patient" by this method. Whether or not this be true 
there is no doubt that the injections strengthen the nervous 

system, which ia much exhausted even in convalescents._ 

Observations of the comet Denning (1892, II ) made at the 
great equatorial of the Bordeaux Observatory, by MM. G 
Kayet, L. Picirt, and F. Courty, reported by M Q, Rayet — 
Observations of the planet Man, by M Ferrotm [see p 462] 
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—Reappearance of Lhe leafy celandine of Pumeterre, Jjy 
M D C Iqh —Observations of the new comet Brooks (C 
1892), and of the new planet Wolf, made at the Obsei- 
vatory of Pans {west equatorial), by M G Bigourdan — 
Observation of the comet Brooks (August 28, 1092), made 
with the Brunner equatorial (o 16) of the Lyons Observatory, 
by M G Le Cadet —On the calculation of inequalities of a 
high order, by M O Callandreau —On a new form of induc¬ 
tion apparatus, by M J Morin The induction coils usually 
employed in electrotherapy are constructed with Lwo cylindrical 
and concentric bobbins, sliding one over the other, and giving 
the maximum effect when the coils coincide along their whole 
length There is a difficulty in reaching the zero by a regular 
diminution of the current This is obviated in the apparatus 
as constructed by M Morin The conducting wires are wound 
on two fiat concentric rings provided with channels of appro¬ 
priate form When an intermittent current 15 sent through the 
outer rirg induced currents will be obtained from the inner 
ring The effect will be greatest when the two rings are in the 
same plane If one of these rings be turned round a diameter 
common to both the induced current will gradually diminish, 
and will vanish when Lhe one ring is at right angles to the other 
This arrangement could he employed for obtaining alternate 
currents by sending a continuous current through one of the 
rings and rotating the other A sinusoidal current would be 
thus generated, the effects of which have been lately much 
appreciated in electrotherapy For electric lighting the number 
of alternations might be increased by transforming the currents 
into induced currents of a higher order, by Prof Henry's 
method, ut ilized recently by M Tesla—Removal of the thyroid 
in the while rat, by M II Cristiam (Geneva) The apparent 
immunity of the rat from the fatal effccti of the removal of Lhe 
thyroid is shown to be due to the rapid regeneration of this 
organ If the extirpation is total, deatli, otherwise inevitable, 
can be averLed by grafting the organ in the peritoneum 
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THURSDAY, SEPTEMBER 22, 1892 

A SENSATION THEORY OF VISION 
Color Vision By E Hunt (Glasgow John Smith and 
Son,1892) 

"'HE auLhor entitles lus work, u An essay discussing 
existing theories, explaining views hitherto incom¬ 
pletely published, and comprising illustrated descriptions 
of important new experiments " We shall now proceed 
to sec how the promise conveyed by the title is fulfilled 
In the early pages of the book he make^ the statement 
that there are five colours which are distinct sensations, 
viz , red, yellow, green, blue, and purple. The last, how¬ 
ever, he is rather less certain about as conveying Ins 
meaning, but finally adopts the name after explaining 
what he designates by purple These are the five 
colours of a 5-colour theory which he propounds, all 
other colours being mixtures He has felt, however, that 
it is no use to bring forward a theory unless he de¬ 
molishes those other theories which block the way His 
examination of these last is chiefly confined to Lhat of 
Young, which accounts for colour-vision on the assump¬ 
tion that there are only three colour sensations—a num¬ 
ber which is a minimum when the fact is remembered 
that all colours can be produced by a simple colour, or by 
a mixture of two or three of the colours which are con¬ 
sidered to be primary colours His criticism of Lhe 
theory is mostly confined to a paper published by Clerk 
Maxwell thirty years ago, and he scarcely refers to any 
evidence in its support which has been brought to light 
in more recent years Mr Hunt has entangled himself in 
mixing up colour and colour sensations together, and has 
forgotten that in Clerk Maxwell's papers three colours 
were chosen empirically as approaching the colours 
which are perceived when the three fundamental 
sensations are stimulated Later work has shown 
that the colours thus shown are not representative 
of the fundamental sensations No one, for instance, 
would say that any green in the spectrum was the colour 
evoked by the stimulation of the green fundamental 
sensation, for it is well known that, according to the 
theory, at every part of this region of the spectrum all 
three sensations are stimulated, and the nearest approach 
that a retina possessing normal sensations could make 
to perceiving this one sensation, would be when the 
colour evoked was mixed with a percentage of white, 
rendering the colour impure We may here parenthetic¬ 
ally remark that it is too lato for Mr Hunt to quarrel 
with the designations of the colour constants, for they 
are accepted terms 11 Impure," for instance, may be an 
objectionable term to apply to a colour when mixed with 
white, but as what is meant by it is understood, it can 
•only be used in that sense The position of the colour 
which stimulates only the ^red fundamental sensation is 
fairly well known, being near to the red lithium line 
The position of the colour which stimulates the violet 
fundamental sensation n still not absolutely settled, but 
it cannot be very far from the G line of the solar spec¬ 
trum Moreover, recent researches show that at the ex¬ 
tremities of the spectrum only a red or a violet sensation 
Is stimulated, any change in colour observed being due 
to a slight admixture of white light, which is derived 
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from the imperfect transparency of the prisms or re- 
surface of the grating The colour, for instance! 
near G, when mixed with a small percentage of white 
light, in excess of that already mixed with it, takes a 
violet hue, a colour which is associated with the most 
refrangible part of the spectrum As the luminosity of 
this part is very much less Lhan that near G, the extra 
percentage of white light required to form Lhis hue is 
always present The colour of any lay of the spectrum 
can be almost entirely freed from the white light derived 
from the prism by placing mother prism 111 the path 
of such rays, after passing through a second slit In 
an eve-piece or on a screen, the ray will be seen as 
a well-marked line lying in a faint continuous spectrum 
\gain, the references to the sensations stimulated in the 
various types of colour-blind people are not described in 
an> detail, though the evidence which is derived from an 
examination of their vision is of the greatest importance 
for the Young or any other theory lhe author gives 
most undue weight to colour diagrams Colour triangles or 
circles are not intended to be the basis of a theory, but 
simply as illustration of it It is quite possible that Clerk 
Maxwell’s diagrams would not tally with those based on 
Ki^mg’s observations-, nor should they do so In fact 
a diagram may be drawn to dlusLrate any theory, as the 
author himself has done to illustrate his own 

In animadverting on Clerk-Maxwell's colour equations, 
the author, it may be remarked, has himself made a mis¬ 
take as regards certain reductions to be given to the 
intensities of different colours The equations are right 
as they stand, when it is remembered that Maxwell chose 
to adopt certain arbitrary units which he carried through¬ 
out them all 

The author in one place endeavours to prove the 
superiority of a 5-colour theory over a 3- or 4-colour 
theory, by narrating what is seen when a spectrum is 
formed with —what comes to—a very wide slit to the 
collimator Practically he shows that this wide slit may 
be supposed to be made up with narrow slits, and that 
the spectrum formed when the wide slit is used is made 
up by the overlapping of the spectrum formed from the 
narrow slits He then adds up the colours (or colour sen¬ 
sations) as follows — 

R—G— P 
R-G—P 
R—G—P 

_ R—G—P 

R—y—W—W —b—P 

With the 4-colour theory he has five rows for addition, and 
with the 5-colour Lheory he haj six rows The last gives 
as the result R—2O—3Y—4b -W—W—4pe—3B—2v—P, 
where red, orange, yellow, lemon, white, peacock, blue, 
violet, and purple are denoted by the letters used a9 the sura 
of the additions He remarks “ lhat the results obtained 
for the 3 colour and 4-colour theories do not agree with 
what is actually seen with a prism u We can well believe 
it I But why he confines the colours to be added up to 
the number of colours in the theory we are at a loss to 
understand. It maybe taken for granted that in employ¬ 
ing this method of proving a theory, that theory which 
annexes the greatest number of punta/y colours will give 
results which are closer to what 1 b seen than even the 
5-colour theory. 
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As to the experiments which are (I new and important/' 
there is no doubt that there is one which will provMo 
be highly important if it can be always repeated to give 
the same results under conditions which bear rigid 
examination The experiment is descnbed as follows 

“Very many years ago 1 showed experiments with 
rotating discs, which proved that ‘persistence 1 does not 
(at any rate, wholly) take place in the way previously 
supposed , in the retina, or in the individual parts sensi¬ 
tive, as I maintain, variably sensitive, to light and colours 
In one of the experiments I refer to, a brightly coloured 
disc was covered by a black disc having sector shaped 
openings, such as to render the enure disc ai ea half black 
and half colouied When the discs are rotated at a 
suitable speed, undei a strong light, the entire rotating 
disc appears more brightly coloured than an entire disc 
placed near the rotaling disc Thus, the colour cHect of 
a disc, half of which is covered by black sectors, is by 
rotation made equal to or greater than that of an entirely 
uncovered disc of the same colour' 1 • 

This one experiment would have caused a good deal of 
anxiety to those who have been at work at the general 
theory of vision had they known of it Fox Talbot, 
Plateau, and others would have had to amend Lheir 
papers —for the " persistence of vision " would evidently 
not obey the law which they adopted after submitting it 
to such experimental proofs as they could devise Other 
experiments which the author brings forward as confirma¬ 
tory of the 5 colour theory, it seem3 to the writer can 
be equally well explained by the 3-sensiLion theory, and 
probably by that of Ilering 

In cone lusion, it seems safe to say that these two 
last rival theories have not been overthrown by the work 
under review Both have their weak points, but the 
number of them has not been increased by the exponent 
of the 5-colour theory 


ELEC TRItAL RULES AND TABLES , 

A Pocktt-booL of Eltxhual Rults and Table r Bv John 

Munro,C E ,and Andrew Jamieson, M 1 C E , F R S E , 
See Eighth Edition, Revised and Enlarged (London 
Griffin and Co , 1892 ) 

UST eight years ago we reviewed the first edition of 
this electrical vade me cum The fact that we have 
now to notice the eighth edition is abundant proof that it 
has been found of service by the electrical public That 
it deserved well of those for whom it was compiled there 
can be no doubt The authors have been most active in 
collecting information from all sources, and in extending 
the work so as to keep the information contained in it 
fairly representative of the current state of industrial 
electricity. Since the first edition it has been almost 
doubled in size, and much very important matter has 
thereby been added 

A special feature of the book as it now stands is the 
short accounts of various branches of electrical engineer¬ 
ing which have been contributed by specialists Such 
are Dr Thompson 1 * chapter on dynamo machinery, 
Mr Kapp'» account of transformers, and Prof Ewing's 
sketch of magnetic measurements These are very valu¬ 
able, and add much to the authoritative character of the 
work as a guide to engineers more especially concerned 
with electric lighting and transmission of power. 
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When the first edition appeared we noticed a number 
of points in which we thought the book required amend¬ 
ment Looking over the present edition, we have been 
struck with the very considerable improvement which has 
been effected in point of precision and accuracy But 
we have again met with some passages in which we fancy 
the work may be still further improved 

First, on p io, we were not able to see before, and we 
do not see yet, what the fact that the dimensions of 
resistance in electromagnetic units are those of velocity, 
has by itself to do with the velocity v t which is the ratio 
of the electromagnetic to the electrostatic unit of quan¬ 
tity of electricity 

At p 15 it might have been well to mention the con¬ 
vergence of all the latest absolute determination's of the 
ohm upon something like to6 3 ems as the length of the 
column of mercury, representing it according to the usual 
specification 

At p 42 definitions of the pound avoirdupois and stan¬ 
dard kilogramme are given, 111 which the precise tem¬ 
perature and pressure of the atmosphere at which the 
weights of the standard lumps of platinum are a pound 
and a kilogramme respectively are carefully specified 1 
We should like to know why there h not a reference to 
the hygrometnc state of the atmosphere as well 1 

With regard to the statement with respect to density, at 
p 43, it is not usual, we think, to define density otherwise 
than as mass per unit of volume. It is therefore a quan¬ 
tity of dimensions ML~ J , whereas specific gravity is a 
mere numeric In cases in which specific gravity and 
density are numerically the same, there is still this essen¬ 
tial ditference in nature between the two quantities, 

| Of course, the same word density is used in a peculiar 
| sense, frequently, when applied to gases, and our expen- 
I ence shows Lhat nothing has a more confusing effect 
j in the mind of an elementary student of physics and 
chemistry than this double use of the word It would 
j be well to insist, as is often done by careful teachers, 
that it is relative density that is here meant, and not 
density in the ordinary sense 

With respect to the velocity of sound in air (p 50) it 
might be as well to notice that it depends upon the 
temperature of the air 

At p 127, under the heading " Impedance," impedance 
in its proper technical sen 9 e as ^/R* -|- n*L* 19 not de¬ 
fined The definition is given elsewhere in Lhe book, but 
there is no clue to it in the index In the last formula 
the exponential < has fallen out from before its exponent 
Here we might remark that in a book of this kind, where 
space is of great importance, and especially with such 
RT 

lumbering exponents as - — the use of the soltdus no- 

L j 

tation would be a great improvement 

The authors will not think us inappreciative in making 
these remarks In a work dealing with such a multi¬ 
farious set of topics it is difficult even in several edition* 
to completely eliminate en-or, and we have made these 
notes (and some others) in case the authorB may care to 
make use ok them A* we have said, the book is a 
useful and handy synopsis of electrical information of all 
kinds, and is very worthy to take the place which it 
seems is being accorded to it, of the electrical Afolts * 
worth . G 
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HIE MOTHS OF THE ]V 01 U.D 
A Synonymic Catalogue of Lepidoptera Hetsrotera 
{Moths) By W F Kirby, F L S , F t S , &c Vol I 
Sphinges and Bombyces (London Gurney and Jack- 
son, 1892) 

HE publication of the first volume of Mr Kirby'is 
Catalogue of Heterocera cannot ful to be regarded 
as a great event amongst students of exotic moth-,, and 
should mark an epoch from which 15 to commence the 
great work of reducing the vast amount of material they 
have to deal with to some kind of system and older, from 
the slate of chaos produced by the greater number of 
those who have taken up the subject continuing to de- ] 
scribe innumerable species, forms, and varieties, without 
any systematic study or attempt to define the limits of the 
families and genera they placed them in So va^t and 
scattered was the literature on the subject that it was 
almost hopeless to attempt to discover even how many 
species had been described in any given genus, or to say 
with an> certainty that the forms to be dealt with 
had not been descnbed by other authors , and if the 
subject in hand was the study of a local fauna, and 
not the monographing of a group, the only plan 
it was possible to adopt was to place the species in 
approximately the right genus and trust more or leas to 
chance, according to the availability of large collections 
for consultation, that they had not been described elsc- 
wheie Students will now have no such excuse for in 
exact work, and, up to the end of the numerous and very 
remotely connected groups of families known as the 
Bombyces, will have a complete and easily consulted 
catalogue of all described species, with the localities they 
come fiom, so that they will be able to see at 1 glance to 
which species the forms they arc Irving to identify are 
most likely to belong, and having full references to the 
books in which they are described their labours will be 
lightened by almost half, as students of the European 
fauna who have had Staudinger’s catalogue to help them 
will fully appreciate No one but Mr Kirby who has 
lived hia life amon g the boolis on the subject, and has 
been collecting his materials for the last twenty years, as 
he tells us in his preface, could have made the catalogue 
as complete as he has done, and though it is of course 
impossible that such a volume could have been put 
together without a few errors and omissions creeping in, 
yet some months of work with the advantage of being 
constantly able to borrow the proof sheets has shown 
how extremely few these are 
As the arrangement adopted is in the main that of 
the British Museum, or of some well known and ap¬ 
proved works on special groups, and as there is also an 
index to the genera, there should be no real difficulty in 
finding the species required , and since the complete 
index to species and genera will take up one out of the 
five volumes required to complete the catalogue, it is 
obviously impossible that there should be a specific index 
to each volume It is to be hoped that Mr Kirby will 
be able to bring out the other volumes within the next 
two or three years, and will receive the*support of all 
those interested in the subject This, indeed, he can 
hardly fail to do, as they will find themselves quite un¬ 
able to get on without his catalogue when once accus¬ 
tomed to the use of it. The marking of the type of each 
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genus by an asterisk is an addition of very great value | 
as compared to the catalogue of Rhopalocera by the same 
author, and the only serious fault to be found with the 
book is the upsetting of many well known names by the 
adoption of Hubnenan genera, and in especial those of 
the “ Tentamen," a mere hand list of names for that 
author's private use, and never published or in¬ 
tended to be published, and in accepting which Mr 
Kirby will find hardly a single lepidopLenst to 
follow him Hubncr’s ** Verzicknilz ,p stands on raLher 
different grounds , but even that work 15 merely a 
childish collection of names, the species being classified 
into very heterogeneous groups solely by colour and 
pattern, and since the divisions which subsequent authors 
have been pleased to term his genera, though that name 
might equally well be applied to other ol his sections, 

1 are neither defined noi the types indicated, it is placed 
I out of Cqurt according to the British Association rules , 

I then again a few well-known generic names, such as 
Cossus, are upset as having previously been used m a 
1 specific sense If Lhese principles were adopted and 
| pushed to their logical conclusion every family of 
| Rhopalocera \vould have to be re-named and innumer¬ 
able oLlier changes made, so that nomenclature would be 
vastly more confusing than it is even now, and the whole 
sub|ect made unintelligible except to the few who had 
leisure to make a special study of it The classification 
adopted is in the mam admirable , the Castnuda , how¬ 
ever, should perhaps be placed much lower in the scale , 
the IJramida are rightly disassociated from the Gcomc - 
truia i of which they have hitherto been placed as a sub¬ 
family, but a better arrangement would have been to 
have included in the family the genus Muroma and 
allies, and to have placed it next to the Epiplemtda 
{hrosuda auctorurn) and the Geometridtp, but these are 
facts of very recent recognition The Agansttdce again 
would come beLter next the Noituida , from which they 
are hardly separable, and the Syntomidcs, which Mr 
Kirby calls the Zyga nines, are more usually separated 
from the Zygamda, of which the Chahositna and 
Thy marina are considered sub-families Then again the 
Lithosnna Nyctsmcrma and the Nycteohna (here called 
Cymbtdce) are at most sub-families of the Arctuda, and 
the Sphinguia , which are very rightly placed next the 
Notodontida , should have been preceded by a family 
composed of the genua E up terete and allies which are 
still confounded with the Lasioeampida % a family with 
which they have little or nothing in common All these, 
however, are matters of very secondary importance, and 
the catalogue amply fulfils the one thing required of it 
that it should be as complete and the references as 
correct as possible 

G F H 

OUR BOOK SHELF 

Grasses By C H. Johns, M A 96 pp (S.P.C K.) 
This is a separately published appendix to the late Rev 
C. H. Johns's 11 Flowers of the Field" In its present 
handy form it will be acceptable to students who wish to 
study more minutely our common grasses. 

The first three pages are devote^ to general remarks 
on Order Grammes. On p 3 a: list of the best fodder 
grasses of Europe is given ; Alopeeuruspratensis^ a very 
valuable and generally useful grass, is omitted, whilst 
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Cynosurus cnstatus is included This latter species is 
of limited value, and in permanent pasture only 

Genera are given pp 4-11, ani the following fifty pa jes 
are occupied by an account of those species which have 
up to the present been found in Great Britain or Ireland 
The rest of the book is devoted to the sedges The deri¬ 
vations of the names of genera are mostly given, as well 
as the French and German synonyms of the different 
species discussed The illustrations are satisfactory, and 
are in general given for those species which are most 
common That of Trittcutn re pens y on p 32, is perhaps 
exceptional The beginner very often confuses the spike 
of this grass with that of some varieties of rye-grass 
The spikelets of the latter are set edgewise to the rachis 
whilst those of the former have their fiat sides to the 
rachis , if the beginner is still in doubt the rootstock can 
be examined; this is stoloniferous in the case of couch- 
grass 

Elementary Plane Trigonometry Clarendon Press 
Series By R C J Nixon, M A (Clarendon Press, 
Oxford, 1892 ) 

The author in his preface informs us that in writing this 
book he has tried to free his mind as far as possible from 
all current text-books, and to base this one solely on his 
experience of twenty-five years That he has done this 
is soon seen when glancing through the pages, for the 
order of arrangement and general basis differ very con¬ 
siderably from those usually adopLed The line of 
demarcation he draws between elementary and higher 
works lies in the use and non-use of the symbol j/TTf 
thus avoiding here altogether the use of lmagmanes' 
An omission which may seem rather questionable is that 
of the theory of logarithms, which is here excluded as it 
does not appertain to trigonometry proper , the beginner 
is not left entirely without logarithms themselves, for 
there are two chapters in which he can mike a slight 
acquaintance with them, together with one on the adap¬ 
tation of formulas to logarithmic calculation Through¬ 
out the work the author has made a strong point of 
giving m their fulness and generality all definitions and 
proofs, while he has added also numerous examples, 
some of which are worked out to serve as specimens' 
while others are accompanied with hints as to their 
solution 

If any fault be found in the book it is perhaps that it 
has been expanded to too great dimensions excluding 
the answers at the end there are no less chan 364 pages 
which, for an elementary work of this kind, is un¬ 
doubtedly a large number At any rate the error is made 
on the right side In all other respects the book can be 
decidedly recommended, for the propositions are all 
neatly proved, and the get-up, as regards the figures and 
letters, could scarcely be surpassed 

Paraguay The Land and the People, Natural Wealth 
and Commercial Capabilities By Dr K de Bour- 
gade La Dardve English Edition Edited by E G 
Ravenstem (London Oeorge Philip and Son, 1892 ) 

Every one who has any reason to be interested in Para¬ 
guay ought to read this book, which is m most respects a 
model of what such a work ought to be The author 
spent two years in the country, so that he had ample op¬ 
portunities for making himselfacquainted with its leading 
characteristics, His impressions, upon the whole were 
very favourable , but there is not the faintest attempt to 
convey an exaggerated idea either of Paraguay's re¬ 
sources or of the use she is making of them M. de Bour- 
gade writes in a spirit of scientific impartiality, bringing 
out the facts exactly m accordance with what he believes 
to be the most trustworthy evidence He begins with an 
account of the geographical exploration of the country 
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then presents a geological survey, and describes the 
basins of the Parana and the Paraguay, and Paraguay’s 
vegetable and animal life and minerals Next there are 
chapters on various aspects of social life—government, 
and laws, financial position, real property, population, 
and immigration A section on “ Labour" includes 
chapters on means of communication, the soil, stock- 
breeding, agricultural products, tobacco, timber, textile 
plants, various raw materials, yerba-matc, and the orange, 
On all these subjects the author writes clearly and with 
full information The work is enriched with a map and 
illustrations, and of the translation we need only say that 
it has been done carefully and adequately. 


LETTERS TO THE EDITOR . 

[ TKi Editor dots not hold himself responsible for ofimons tx 
Pressed by his correspondents. Neither con he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Naturi 
No notice is taken of anonymous communications J 

Thundentorma and Sunspots 

Anotrr sue ye an, ago Prof von Bezold laid before the 
Bavarian Academy a memoir relating to lightning-flashes that 
had done damage Lo houses in Bavaria In that kingdom the 
fire-insurance of buildings is entirely in the hands of the State, 
and a long series of statistical data on the subject was available 
Two things appeared from this inquiry—first, that those 
damaging lightning flashes had enormously increased in the last 
fifty years (to 1882), much more than the increase of houses , and 
second, that there was apparently some relation between the 
phenomena and the sunspot cycle To each maximum of sun¬ 
spots corresponded n minimum of damaging lightning flashes or 
thunderstorms (only in two cases one year displaced) , but 
between each pair of minima was another secondary minimum 
not far from the minimum of sun^poLs The curve of lightning 
damage, in fact, show* a double oscillation for each sunspot 
period, maxima of sunspots corresponding with the better 
defined of the two minima of lightning dimige A somewhat 
similar result had been arrived at by Prof PriU from a study o f 
thunderstorms in the Indian Archipelago, bat he considered 1L 
adverse to the idea of a causal relation between sunspots and 
thunderstorms. 

In an earlier paper lo the Bavarian Academy (1874), Prof, 
von Betold, from a study of several thunderstorm records, came 
to the conclusion that " higkiemperatures and a spotless solar 
surface give years abounding in thunderstorm* " This supposed 
relation between sunapois and thunderstorms does not seem lo 
have attracted much attention of late years The object of this 
note is chiefly to show some curves and figures from thunder¬ 
storm records, which, it appears to me, yield further evidence of 
the relation 

In the diagram herewith are two curves, on* for Berlin from 
| 1850, the other for Geneva from 1852 The numbers of days 
of observed thunder are taken and grouped in averages, each. 

I yearly point of the curve representing an average of five years 
| The vertical scale-figures are lo the left Below is an inverted sun- 
loot curve, with scale-figures to the right The upper points of 
the latter are minima, and it will be observed how maxima of 
the thunderitorm curves occur over them or nearly 10 , and 
similarly with sunspot maxima and minima of the other curves 
Thera is not always exact coincidence, but a very considerable 
correspondence will be noticed (I do not here reproduce the 
figures yielding those curves.) 

Jt is to be regreited that the official Greenwich records do not, 
so far as I know, contain any tabulated senes of figures relating 
to thunderstorms in a long course of yeais From an examina¬ 
tion of the Greetrwich Observations and the Weekly Return , I 
am enabled to present a table of the number of days on which 
thunder was observed during the six months April to September 
in each year froJi 1850 to 1891 The actual figures are given 
in one column, and another column gives smoothed values (five 
year averages), In the curve made from these smooth values, 
wo find maxima corresponding closely with the sunspot minima 
of 1856 and 1878, and It is now, apparently, near another pro- 
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noiinced maximum which would correspond with the sunspot 
minimum of 1889 (I may mention that the number of thunder 
days this year is, thus far, small, and the smoothed curve seems 
likely to go down) The sunspot minimum of 1867 seems not 
to be represented in the curve 

Whether or not we may regard this curve as lending support 
to the view in question, it may at least prove interesting to 
observe how our summer thunderstorms have varied in number 
of late years The Thunderstorm Committee of the Koyal 
Meteorological Society have not yet, I understand, attacked the 
question of a possible relation to sunspots May it not be said, 
however, that the field looks promising ? 



While some other Continental records of thunderstorms 
treated in the same way yield results similar to those for Herlin 
and Geneva, there are some which cannot be said to support the 
view under consideration (though also not positively against it) 
When one reflects on the unsatisfactory nature of many thunder¬ 
storm records extending over a long series of years, vitiated by 
such things ns a change of observers, or of the mode of obser¬ 
vation or of record, i!y.c , this need hardly be thought surprising 
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The Nova Aungm, 

THE Nova Aurigse was observed on the night of September 14, 
with the Ncwall telescope, under favourable circumstance* It 
was almost exactly equal in brightness with the star 85” nf, 
which of the two was brighter it was difficult to say, because of 
a peculiarity noted below, but its magnitude may be taken 
as close upon 10 3 

The spectrum, as seen with a compound prism between eye 
and eye piece, showed a very faint continuous spectrum, varying 
from C to F (or? Cr), 

a bright line quite, or nearly, coincident wiLh C , 
three bright lines close together in the green, the least 
refrangible one seeming considerably broader than the 
others , 

a faint bright line in the blue (? F) , 

and with great difficulty I saw at times a still fainter line in 
the violet. I failed 10 make out that the bright lines had the 
dark companions seen in Lhe spring At first sight the spectrum 
seemed to consist of a single broad bright line in the green 

With a power of 215 (wiLhout speclruacopc) I at first thought 
that the Nova was diffuse, and resembled a minute planetary 
nebula rather than a star , but on focussing more carefully, I 
made out that the Nova was distinctly stellar, now, however, 
Lhe neighbouring stars resembled planetary nebula In fact the 
Nova and neighbouring stars could not be focussed simul¬ 
taneously With a power 5 °° the effect was of course more 
marked The Nova owes its visual magmlude nearly entirely 
to the light that gives rise to the three green lines in the spec¬ 
trum, and it is interesting to note that it was possible to verify 
a conclusion drawn from this fact and from the nature of the 
chromatic dispersion of a refractor of 29 feet focal length —the 
image of the Nova was distinctly more potnt-hke than that of 
the neighbouring equally bright star, when each in turn was 
focussed os carelully as possible H F NhWALL 

Femdene, Gateshead-on-lyne 


Atmospheric Depressions and their Analogy with the 
Movements of Sunspots 

ASOMEWHAI prolonged absence from home has prevented 
me scemg until now your note on July 21, page 280, in which the 
writer remarks that the results of M Camille Flammanon— 
published in the July number of /,' Ash anomie —"seem to con¬ 
firm the view suggested by M 1 ‘aye that the constitution of 
[sun] spots resemble 1 ; somewhat that of the cyclones with which 
we are familiar ” 

I write to point out that this is not the theory of M Faye, 
but, on the contrary, is the theory of Mr Herbert Spencer, 
which he published in the Reader for February 25, 1865, and 
which has since been republished in his collected essays under 
the title, “The Constitution of the Sun” In it Mr Spencer 
first points out the unlenabihty of M b aye's hypothesis, and 
then goes on to say — u lhe explanation or the solar spots 
above suggested, which was originally propounded in opposition 
tothatofM Faye, was eventually adopted by him in place of 
his own. In the Complex Rencfuj for 1867, vol Imv , p 404, 
he refers to the article in the Reader , partly reproduced above, 
and speaks of me as having been replied to in a previous note 
Again, in the Complex Rc/tdui for 1872, vol Ixxv.j p 1664, he 
recognizes the inadequacy of his hypothesis, saying —* llest 
certain que 1 ’objection de M. Spencer, reproduit et developp^e 
par M Kirchoff, est fondee jusqu’a un certain point, I’interieur 
des laches, si cc sont defl lacunes dans la photosphere, doit etre 
froid relativement. II est done impossible qu’elles provien- 
nent d’cruptions ascend an tea.’ He then proceeds to set forth 
the hypoLhesU that the spots are caused by the precipitation of 
vapour in the interiors of cyclones. But though, as above shown, 
he refers to lhe objection made in the foregoing essay to his 
original hypothoau, and recog nixes Its cogency, he does not say 
that the hypothesis which he thereupon substitutes is also to be 
found In tne foregoing essay Nor does he Intimate thli in the 
elaborate paper on the subject read before the French Association 
for the Advancement or Science, and published In ihe Revue Stun- 
Ujiqut for March 24, 1883 The result Is that the hypothesis Is 
now currently asartbed to him I should add that, while M Faye 
ascribes solar spots to cloudi formed witbm cyclones, we differ 
concerning the nature of the cloud I have argued that it ir 
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formed by rarefaction, and consequent refngcration, of the 
metallic gases constituting the stratum in which the cyclone 
exists He argues that it 19 firmed within the mass of cooled 
hydrogen drawn from the chromosphere into the vortex of the 
cyclone Speaking of the cyclones, he says —' l>ans leur cm 
bouchure evasee ils entralneront l’hydro^ene froid dc la chrom i- 
sphtre, produisant partout sur leur trajet vertical un abatement 
notable de temperature et une obscurite relative, due 1 1 'opaciie 
de Thydrogine froid englouti' (Revue Sncntifiq\ 4 € l March 24, 
1883) Considering the inLense cold required to reduce hydro 
gen lo the 1 crUical point,' u is a strong supposition that the 
motion given to it by fluid friction on entering the vortex of the 
cyclone, can produce a rotation, rarefaction, ami cooling, great 
enough to produce precipitation in a region so intensely heated ” 
— {Essays, 1&91 Edition, vol 1 , pp 188-9 ) 

Churchfield, Edgbaston F, Howard Collins 


Direct Determination of the Gravnative Constant by 

Means of a Tuning-fork A Lecture-Experiment 

The following direct experiment for finding the value of the 
constant g has proved an instructive one for use with students 
beginning dynamics, and combines extreme simplicity with 
greater accuracy than might be anticipated 

A rectangular strip of thick plate-glass with one face lightly 
smoked is dropped past the end of a sounding tuning fork of 
known pitch, and which, by means of a light attached style, 
traces on the smoked surface a fine rippling line whose undula¬ 
tions give a complete record of the relative motion From 
measurements of such a trace the value of g cm be determined 
immediately with on error of not more than ^ per cent 

For let /| and l % be the distances fallen through in two equal 

consecutive intervals of time (0 1 hen ^ and ^ are the velocl- 

ties at the middles of these two intervals, and is there 

fore the velocity gamed in time t, and 1* the accelera¬ 

tion 

With a fork giving 384 cmiplete oscillation* per second it 
was found convenient to take far t the time of 30 oscillations , 
/jl is then the length of any 30 consecutive waves and L Lhat of 
the next 30 These lengths were measured by means of a milli¬ 
metre scale printed on card and held against the trace, tenths of 
a millimetre being estimated The value of the difference 
(/, - /j) was thus determined from several measures made in 
different parts of the trace, and, after some preliminary trials, it 
wad found that such measures seldom differed by more than 4 
per cent from Iheir mean, and that the means of different traces 
agreed about equally well among themselves Under ihe given 
conditions (/ a - l x ) is just under 6 centimetres The experiment 
takes only a moment to perform, and the plate can be at once 
exhibited bis a lantern slide. 

In order Lo obtain good traces a little care must be exercised 
The smoking should be very light A fine bristle from a clothea- 
or hearth-brush, 2 to 4 cm long, stuck on with a scrap of wax, 
may be used as a style, and it should be inclined downwards bo 
as to make an angle of 45° or lesi with the vertical face of the 
plate and project well under the plate before this 11 let fall, so as 
to be considerably bent while tracing By furnishing each prong 
with such a bristle two iimoUaneoui tracings are obtained. 
Although the method is independent of the actual velocity with 
which the plate reaches the style, yet it is best to let the plate 
fall from quite close above the end of the style (within, say, 

I cm,), so that ai many wave-lengths as possible may be marked 
on the plate The fork also should be strongly bowed with a 
violin bow, bo as to give shandy accentuated ripples, the posi¬ 
tions of whose crests are denned with greater precision than 
would be those of gentler undulations The piste itself can be 
conveniently let go if Ihe upper part of its suspension Is a single 
string with a knot at the Lop, and to prevent us swinging in the 
air or turning ms it descends, it may be held against a narrow 
smooth banking of hard wood Without these precautions the 
trace If liable to show curvature and other irregularities, and 
indeed under any circumstances the first one or two undulations 
traced neat the advancing edge of the plate are liable to be irre¬ 
gular. The more massive the plate the less is its motion affected 
t/f the pressure of the tracing style 
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Although as a means of finding the value of g such a method 
does not compare for accuracy with the use of a pendulum, yet 
for the converse process of determining the pitch of a fork from 
measures of its trace and Lhe known value of it may be of 
uldily , for, since ihe length (/j — 7,) is proportional lo the squart 
of the vibration number, the percentage error will now be halved 
or reduced to about I in 400, and I have little doubt Lhat a 
careful experimenter, by attending lo the causes of error, might 
further improve on this A M WORTKiNkTuN 

RN li College, Devonport, September 12 

A Meteor 

On Wednesday, September 14, at 7h 9m p m a large meteor 
was seen by about twenty people, including myself, who were 
driving from Penmacnmawr io Conway It was first observed in 
the south-east just above the Conway mountain It was visible for 
about 30°, fell very slowly in a wavy line Inclined at a small 
angle to the horizon, disappearing behind the mountain, It 
seemed Lo be very near toe ground as it passed over the 
mountain, 

The sky was quite bright, so lhat only Mars was clearly visible 
in It The meteor appeared to the eye abiut the size ana bright¬ 
ness of Jupiter at the present time, and was of a slightly bluer 
tint than that planet There was no perceptible variation in 
size and brilliance while the meteor was in sigbit 

September 19 Grace E Chisholm 

Crater-like Depression in Glaclera, 

A protos de la cavilt du glacier de TCte Rouase que M Val- 
lot et moi avons dtcouverte et dont vous parlez dans Nature. 
(September i), M R voi Lendenfeld vous ecril (Nature, 
September 15) qu'il a irouvt des depression* cratenformes sur 
le glacier de lasman, dans la Nouvclle Ztlande Permettez-moi 
de voui signaler que de parodies depressions existent sur cer¬ 
tains glaciers des Alpes et notamment sur le glacier de Corner, 
ou la carte suisse en indique 26 Elies aont en general i pen 
pr£s circulates , leur plus grande dimension horuontale at- 
leint parfois 13a metres et leur profondeur 30 metres L'mcli- 
naison de leurs parois vane en general de 45° >\ la verticale 
Elies resolvent acmvent de 1 'eau qui s'engoulTrc au fond dans uq 
mouhn ou qui sYwOule, par une crevasse, dans une depression 
voisme Au mens d'aaul dernier, 1 'une d’ellea formait un 
veritable petit lac glaciaire que j'ai sonde avec M Etienne 
Ritter au moyen d'un Lateau d^montable , la profondeur de 
l’eau Ltait preaque partout de 5 h 6 metres, sauf dans un trou, 
vraisemblablcmcnt un mouhn, oil ma sonde eat descendue jusqu’h. 
21 metres II est probable que, loraque la pression de 1 ’cau 
aura elargi le mjuliu par oil elle a’c.oulc, la cavit^ se videra, 
Les depressions ne me paraisscnt avoir aucune analogic xvee 
U cavity que j'aivue i Tete Rouise Leur ongme eat assez mat 
connue (voir Heim, 4t GletscherkuQde,” p 246), d eat possible, 
comme le penaait primtuyement voLre honorable correspon- 
dant, qu'elles soient d'anclens moulins transform^* 

J'cu ai vu une IgalcmeQt sur la Mer de Glace, entre le Mon- 
tanvers et le Tacul 

L’etude de ces depressions, encore tres incomplete, serait trfcx 
mtlrcssante, et je le* signale A f attention dc ceuxqui parcourent 
lei glaciers 

Veuillcz agr^er, monsieur, mescivilitei empreiaees 
Thonon, le 17 Septembre Andr£ DkllbecqUee. 


GENERALIZATION OF " MERCATOR’S” 
PROJECTION PERFORMED BY AID OF 
ELECTRICAL INSTRUMENTS 

T HE following mode of generalizing Mercator’s Pro¬ 
jection is merely an illustration of a communication 
to Section A of the British Association at its recent meet¬ 
ing in Edinburgh, entitled u Reduction of every Problem 
of Two Freedoms in Conservative Dynamics to the 
Drawing of Geodetic Lines on a Surface of given Specific 
Curvature” An abstract of this paper appeared in 
Nature for August 18 

In 1568, Gerhard Krdmer, commonly known as Mer¬ 
cator 11 (the Latin of his surname), gave to the world 
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his chart, now of universal use in navigation In it eveiy 
island, every bay, every cape, every coast-line, if not 
■extending over more than two or three degrees of longi¬ 
tude, or farther north and south than a distance equal 
to two or three degrees of longitude, is shown very 
approximately in its true shape rigorously so if it 
extends over distances equal only to an infinitesimal 
difference of longitude The angle between any two 
intersecting lines on the surface of the globe is repro¬ 
duced rigorously without change in the corresponding 
angle on the chart 

Mercator’s chart may be imagined as being made by 
coating the whole surface of a globe with a thin mex- 
tensible sheet of matter—sheet india-rubber for example 
(for simplicity, however, imagined to be perfectly ex¬ 
tensible but inelastic)— cutting away Lwo polaT circles to 
be omitted from the chart, cutting the sheet Lhrough 
along a meridian, that of 180" longitude from Greenwich 
for example, stretching the sheet everywhere except 
along the equator so as to make all the circles of latitude 
equal in length Lo the circumference of the equator, and 
stretching the sheet in the direction of the meridian in 
the same ratio as the ratio in which the circles of latitude 
are stretched, while keeping at right angles the inter¬ 
sections between the meridians and the parallels The 
sheet thus altered may be laid out flat or rolled up, as a 
paper chart 

What I call a generalized Mercator's chart for a body 
of any shape spherical or non-sphencal, is a flat sheet 
showing for any intersecting lines that can be drawn on 
a part of the surface of the body, corresponding lines 
which intersect at the same angles One Mercator chart 
of finite dimensions can only represent a part of the com¬ 
plete surface of a finite body, if the body be simply 
continuous ; that is to say, it it has no hole or tunnel 
through it The whole surface of an anchor ring can 
obviously be mercatorized on one chart It is easily seen, 
for the case of the globe, that two charts suffice to mer- 
catonze the whole surface , and it will be proved presently 
that three charts suffice for any simply continuous closed 
surface, however extremely it mav deviate from the 
spherical form 

In ,£ Liouvdle’s Journal’ 3 for 1847, its editor, Eiouville, 
gave an analytical investigation, according to which, if 
the equation of any surface whatever 19 given, a set of 
lines arawn on it can be found to fulfil the condition that 
the surface can be divided into infinitesimal squares by 
these lines and the set of lines on ihe surface which cut 
them at right angles Now it is clear that if we have any 
portion of a curved surface thus divided into infinitesimal 
square allotments, that is to say, divided into infinitesimal 
squares, with the corners of four Bquares together, all 
through it, we can alter all these squares to one size and lay 
them down on a flat surface with each in contact with its 
four original neighbours ; and thus the supposed portion of 
surface is mercatorized Except for the case of a figure of 
revolution, or an ellipsoid, or virtually equivalent cases, 
LiouviUe’s differential equations are of a very intractable 
kind I have only recently noticed that we can 6oIve the 
problem graphically (with any accuracy desired if the 
problem were a practical problem, which it is not) by aid 
of a voltmeter and a voltaic battery, or other means of 
producing electric currents, as follows — 

1 Construct the surface to be mercatorized in thin 
sheet metal of uniform thickness throughout By thin 1 
mean that the thickness is to be a small fraction of the 
smallest radiuB of curvature of any part of the surface 

2 Choose any two points of the surface, N, S, and 
apply the electrodes of a battery to it at these points 

3 By aid of movable electrodes of the Voltmeter, trace 
an equlpotentlal line, E, at close as may be around one 
electrode, and another equipotenbal line, F, as near as 
may be around the other electrode. Between these two 
equipotentials, E, F, trace a large number, n % of equi- 
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different equipotenLials Divide any one of the equi- 
potentials into n equal parts , and through the divisional 
points draw lines cutting the whole senes of equipoten- 
Lials at right angles. These transverse lines and the 
equipotentials divide the whole surface between E ard F 
into infinitesimal squaies (Maxwell, “Electricity and 
Magnetism," § 651) 

4 Alter all the squaies to one size and place them 
together, as explained above Thus we have a Mercator 
chart of the whole surface between E and F 

N and S of our generalization correspond to the north 
and south poles of Mercator’s chart of the world, and 
our generalized mle shows that a chart fulfilling the 
essential principle of similarity realized by Mercator may 
be constructed for a spherical surface by choosing for 
N, S any two points not necessarily the poles at the ex¬ 
tremities of a diameter If the points N, b are infinitely 
near one another, the resulting Mercator chart for the 
case of a spherical surface, is the stereographic projection 
of the surface on the Langent plane at the opposite end 
of the d iameter through ihe point, C, midway between 
N and S In this case the equipotentials and the stream¬ 
lines are circles on the spherical surface cutting N b at 
right angles, and touching it, respectively 

For a spherical or any other surface we may mercatonze 
any rectangular portion of it, A B C D, bounded by four 
cuives, AB, BC, CD, DA, culling one another at right 
angles as follows Cut this part out of the complete 
metallic sheet , to two of its opposite edges, A D, D C, 
for instance, fix infinitely conductive borders Apply the 
electrodes of a voltaic battery to these borders, and trace 
n tquidifferent equipolential lines between AB and DC 
Divide any one of ihese equipotentials into n equal parts, 
and Lhiough the divisional points draw curves cutting 
perpendicularly the whole senes of equipotentials These 
curves and the equipotentials divide the whole area into 
infinitesimal squares Equalize the squares and lay them 
together on the flat as above 

If we have no mathematical instruments by which we 
can draw a system of curves at right angles to a system 
already drawn, we may dispense with mathematical 
instruments altogether, and complete the problem of 
dividing into squares by electrical instruments as fol¬ 
lows Remove the conducting borders from AB, DC , 
apply infinitely conductive borders lo AD and BC, apply 
electrodes lo these conducting borders, and as before 
draw ;/ cquidifferent equipotentials This second set of 
equipotentials, and the first set, divide the whole area 
into squares KELVIN 


7 HE ACTIVE ALBUMEN IN PLANTS 1 

NE of the most important chemical functions of 
plant-cells is that synthesis of albuminous matter 
which serves for the formation of protoplasm The living 
protoplasm, however, is composed of proteids entirely 
different from the ordinary soluble proteids, as well as 
from the proteids of dead protoplasm In other words, if 
living protoplasm dies, the albuminous constituents 
change their chemical character We observe that in the 
living state a faculty of autoxidation (respiration) exists, 
which is wanting in the dead condition ; and Pfluger, in 
1875, drew from this the conclusion that in protoplasm 
the chemical constitution of the living proteids changes 
at the moment of death. 

Various other considerations force us to accept this 
logical conclusion Chemical changes readily occur in 
all those organic compounds that are of a iabilt char¬ 
acter There exist so-called labile atom constellations 
that are in lively motion, and are thus pTone to undergo 
change, the atoms falling Into new arrangements which 

1 Thu puer ni nad before iho LJfe*i ipwtlng of the Inierr*donal Con- 
gren of Phyaiolof Lstt, of who« proceeding* wt gave wine account lait week 
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preseat more stable constellations 1 We do not doubt 
that vital force is a mode of motion due to the presence 
of atoms in labile positions in the albuminous substance 
The motion ceases when there occurs a migration of the 
labile atoms to some stable position The aldehydes 
give us fine illustrations oflabile combinations and stable 
rearrangements in other allied substances 

The question now arises, can we chemically demon¬ 
strate that the albuminous substance formed by synthesis 
in plants is— even before it has become protoplasm— 
different from ordinary albumen? It was known long 
ago that the juice of planLs—that is the aqueous solution 
in the vacuoles of the cells—contains albumen, but it was 
thought to be ordinary albumen It is easy to prove that 
this is not the case 3 

On treating living plant cells with dilute solutions of 
ammonia or organic bases or their salts, remarkable 
changes are observed These consist either in the for¬ 
mation of numerous minute granules as is the case on the 
application of most of the bases, or in the production of 
little globules flowing together to make relatively large 
drops of a substance of high refractory power, as is the 
case on the application of weak bases like caffein or anti- 
pyrin 3 These latter two bases in weak solution do not 
injuriously affect the protoplasm itself, since the cells will 
keep alive for a number of days in a o 5 per cent solution 
of these bases , the cells are, however, soon killed by 
other bases and their salts The granules and globules 
formed in the living cells by the action of caffein have 
been called by Bokorny and myself Proteosomes They 
give the principal reactions of albuminous bodies, but 
contain in most cases an admixture of small quantities of 
lecithin and tannin These admixtures, however, can be 
removed by cultivating the objects (the alga, Spirogyra, 
for instance) in solutions rich m nitrates If now by 
such cultivation the tannin has been removed and thepro- 
teosomes then produced by treatment with caffein, we can 
observe that these albuminous proteosomes are capable 
of reducing silver from even highly diluted alkaline solu¬ 
tions This property is lost after treatment with dilute 
acids as well as after the death of the cells' 4 In these 
cases the proteosomes become hollow and turbid, their 
substance appearing to coagulate and shrink 
There are thus experimental grounds for the conclusion 
that not only the organized albumen of the living proto¬ 
plasm, but also the albumen dissolved in the vacuoles— 
the unorganized albumen—is a different substance from 
the ordinary albumen, which is present in dead cells 
We may sum up the line of argument as follows — 

I. Bases act upon the albumen of living cells, not, 
however, upon that of dead cells, nor upon ordinary dis¬ 
solved albumen 

II The action may be observed microscopically to 
take place in the case of various vegetable objects m the 
liquid portion of Lhe protoplasm itself as well as in the 
vacuoles, This can be specially well observed with the 
alga Spirogyra when treated with caffein 

III, The granules and globules into which the active 
albumen aggregates by the action of bases—called.by us 
proteosomes—have the property of reducing dilute silver 
solutions in the absence of light, and lose this property 
by the action of acids 

IV The active albumen in Its most unchanged con¬ 
dition can be made visible by caffein or antipyrin, two 
bases that do not act as Benous poisons to the cells. 
Living cells containing proteosomes, brought out by caffein 

1 Mwy examples ewa bo died from organic chemistry; for luuncl, the 
rapid onann of the dLamidoaceioD u [soon ei ii Is liberated from its uJci 
(BorldlLe if Diuuduui Chein. Oei, aj, ij6j) Compare ilu the article, 
Chemical Motion*, Blolog Centrelbint ix N 16 
1 O Loew and IT Bokdmj, Btolog Cemralblett xi 1 
3 Ihese globules cioeely referable the aggregated mauee that Darwin ob¬ 
served after Irritation of leaves of Droaera. 

* The proeeotomes produced by ammonia and various other baaei pr eser ve 
this (woperty for a much longer time after the death of the ceil than thoee 
produced by caffein or aodpynu, 
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when placed in distilled water regain their original con¬ 
dition, the proteosomes become gradually dissolved again 
(rapidly at 25C ), and a new application of caffein will now 
make them reappear 

V If proteosomes are produced by caffein or antipynn, 
and the death of the cells is then caused by ether vapour, 
&c , it may be easily observed that soon after the death 
of the protoplasm the proteosomes of the vacuoles are 
also changed in their optical and chemical properties T 
they become turbid and hollow, they coagulate, and 
they lose their property of being resoluble in distilled 
water O Lorw 


DISCOVERY OF A FIFTH SATELLITE TO 
f UP ITER 

N January of the year 1G10 Galileo, at Padua, in 
Italy, discovered four satellites revolving round 
Jupiter, and though more than 282 years elapsed in the 
interval, from that time to August, 1892, no additional 
satellites were detected near this planet, and astrono 
mers naturally inferred that no others existed The fact 
that Jupiter possessed four satellites has become familiar 
to every schoolboy, for it has been repeated in all the 
astronomical text-books published during nearly three 
centuries Few people therefore could ha\c imagined 
that the statement would ever be controverted or ren¬ 
dered untenable by new discoveries In regard to the 
more distant planets Uranus and Neptune, there was 
every prospect of additional satellites being detected, 
but with Jupiter the circumstances were somewhat differ¬ 
ent The four satellites were so bright and so palpably 
visible in very small telescopes that it was scarce!) 
thought possible that another existed small enough to 
remain unseen Moreover, there was a significant agree 
ment in the relatively increasing numbers of the satel¬ 
lites surrounding the planets Mars, Jupiter, and Saturn 
Mars was known to have two satellites, Jupiter four, 
and Saturn eight, the number doubling itself with each 
step outward from the sun, and it was considered pro¬ 
bable that the harmony of the senes would not be dis¬ 
turbed 

Now, however, the astronomical world has been ex¬ 
cited by the announcement that a new satellite has been 
discovered in attendance on Jupiter, and that Us dis¬ 
tance from the centre of the planet is 112,400 miles, and 
its period of revolution 17 hours 36 minutes The dis¬ 
covery was effected by Prof. Barnard, of the Lick Obser¬ 
vatory on Mount Hamilton in California, and, as he has 
already proved himself a very acute observer, especially 
of comets, and as he has the occasional use of what is 
supposed to be the most powerful telescope hitherto 
constructed, there is no good reason to discredit the in¬ 
telligence 

People will be obviously led to ask how this new satel¬ 
lite managed to evade detection during nearly three 
centuries of diligent telescopic research. How was it that 
one at least of the host of observers who have studied 
this plane and his circling moons by means of powerful 
glasses, did not light the tiny orb which has now revealed 
itself to the watchful American astronomer? We imagine 
that the chief reason for this want of success la to be 
found m the fact that the new orb is not brighter than 
the thirteenth magnitude, and that, being situated close 
to its primary, it would therefore, in ordinary instruments, 
be quite obliterated m the surrounding glare, But it is per¬ 
haps rather singular that it was not detected by us 
shadow, which would be projected on the disc of Jupiter 
whenever the Satellite passed between the planet ana the 
earth, and this would be of daily occurrence. At such a 
time the shadow would appear as a small, black, circular 
spot moving rapidly from east to west across the disc,, 
and with greater apparent velocity than the visible 
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markings And it is quite possible that the shadow 
has been observed on more than one occasion, but 
mistaken for an ordinary spot on the surface of Jupiter 
A curious fact in connection with the new satellite 
is its diminutive size as compared with the four others 
discovered by Galileo in 1610 But there is a similar 
disparity in the dimensions of the satellites of Saturn, 
ana in proof of this we have only to compare the bright 
htan with the excessively faint Mimas and Hyptnon 
Small as it is, however, it is ceitain that this new satel¬ 
lite of Jupiter is much larger than either of the two 
abnormally minute moons of Mars 

American astronomers are to be congratulated on this 
important discovery bcienLific activity in the United 
States has been rapidly developing in recent years, and 
this has been strikingly exemplified in the wide and 
attractive domain of astronomy W F Dfnning 


NOTES 

The French Association for ihe Advancement of Science is 
holding at Pau its Iwenty-firat annual meeting The meeting 
began on Saturday last, when the members of the Association 
were cordially welcomed (a Pan by the Mayor The President, 
M Collignon, delivered an address on the science and arL of Ihe 
engineer 

The autumn meetings oF ihe Iron and Steel Institute, under 
the presidency of Sir Frederick Abel, began at Sl George’s 
Hall, Liverpool, on Tuesday At the o pening meeting the Pre¬ 
sident announced that the Council had elected Mr Windsor 
Richards as his successor 

\\ T b are glad to announce that a new Biological T aboratory 
is about to Iil established in ihe Calcutta Zoological Gardens 
Hahu Joy Gobindi Law, a member of one of the wealthy native 
families of Bengal, has o Hired R 15,000 for the buildings and 
fittings of this institution Ihe primary object for which the 
Laboratory is founded is to investigate the action of snakc- 
poison, and to discover, if possible, an anlidoLe 1 he Laboratory 
will, however, also be used for anatomical and pathological re¬ 
searches, for which the rich material afforded by Lhc animals in 
the gardens will be available 

The Marine Biological Laboratory at Wood Hole, U S , 
has been more successful this summer than in any previous year 
During its season of work it had a corps of seventeen officers, 
instructors, and assistants, and an attendance of thirty eight in¬ 
vestigators and sixty-two elementary students 

With Lhe designation of the Hopkins Seaside Laboratory, a 
marine biological laboratory has been established at Pacific 
Grove, California We learn from the Botanical Gazette Lhat, 
through the generosity of the Pacific Improvement Company, 4 
piece of land has been furnished, and a sum granted sufficient to 
erect a plain frame building , and, by the liberality of Mr 
Timothy Hopkins, provision la made for the equipment of the 
building, and for the further continuation and extension of the 
enterprise An elementary course of lectures on marine botany 
was to be given during the present season 

The wentber during the post week was very fine Itod bright over 
the southern tod eastern portions of Lhe United Kingdom, until 
near the close of the period, when the type entirely changed, and 
thunderstorms, accompanied by heavy rain, occurred generally, but 
in the north and west the conditions were throughout far lets settled. 
Cyclonic disturbances arrived on our coasts frofti the Atlantic 
with considerable frequency, and although they were for the 
most pan alight and shallow, and an accompanied by much wind, 
they were productive of a considerable quantity of rain, An 
Important disturbance passed to the north of Scotland on 
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Thursday night and during Friday, and was accompanied by 
strong galea on our north-west and north coasts Temperatures 
were high for the season over the greater part of England, and 
on Monday the day readings in places were higher than at any 
lime during the month, the shade thermometer registering 72“ 
in London Some nights, however, were exceptionally cold, 
the shade minimum between Saturday and Sunday falling to 
within one degree of the freezung point in the eastern part of 
England, while there was a sharp frost on the ground open to 
the sky The WcfUy Wmther Repot t t issued on the 17th inst , 
shows that the rainfall exceeded the mean in the north and west 
of Scotland and in the north of Ii eland In all Lhc other parLs 
of Lhe United Kingdom there was n deficit, in mad of the 
English districts the fall was very slight 

Till Report of the Meteorological Commission for the year 
1891 slates that complete, or nearly complete, meteorological 
observations have been received from forty nine stations, and 
that observations of rainfall have been furnished from 320 
stations , fche instruments are usually supplied by the Com 
mission The Report contains diagrams showing the mean 
monthly rainfall corrected to dale at thirty-three stations, 
together with lhe abnormal falls in the years 1888 and 1891 
The rainfall in 1891 has been excessive, especially over lhe 
eastern part of the colony and over Lhe Orange Free State, 
where at some places it exceeded 12 inches above the average 
The observer at PhillipoliH stales that hardly a farmer in that 
district but has lost onc-third of his sheep, owing to the con¬ 
tinued wet, and in some places the farmers have had to vacate 
their homes in consequence of the weather. 

The “ Pilot Chart of tile North Atlantic Ocean " for Septem¬ 
ber contains tracks of the drift of the two parts of the derelict 
alup Fred B 7 ay lor t which was cut in two by a collision on June 
22, m lal 40" 19' N , long 68 33 1 \V lhe forward and after 
parts separated, and drifted in entirely different directions, in a 
manner which is quite unprecedented in the history of ship¬ 
wrecks The after end was evidently influenced more by wind 
than the bow portion , the latter pursued a soulh westerly 
course, which was attributable largely to the cold southerly 
current between the American coast and the Gulf Stream, and 
on August 26 had drifted to kit 38° 40', long 73 0 15' The 
stem part took a direct northerly course until July 17, when it 
was ten miles north west of Matimcus Island, whence it Look a- 
westerly course, and was cast ashore on August 7 on Wells 
Beach, near Cape Porpoise 

The first annual convention of the American Association of 
Stale Weather Services was held at Rochester, N.Y , on 
August 15 and 16, in conjunction with the meeting of Lhe 
American Association for the Advancement of Science, and was 
largely attended by representatives of the various States The 
subject of thermometer exposure was discussed, and a com¬ 
mittee was appointed to consider the most suitable form of 
shelter and manner of exposure to be adopLed throughout the 
country It was resolved that means should be deduced from 
self-registering instruments wherever practicable, in preference 
to the method of using eye observations. An interesting paper 
was read by W L Moore, of Wisconsin, on the forecasting of 
thunderstorms , and the question of the best methods of signal¬ 
ling weather forecasts, whether by flags, semaphores, sphenpar 
bodies hoisted on t staff, &c., wu freely discussed, ami a com¬ 
mittee was appointed to report upon the subject at an early 
date. It was decided that each State service should have a 
separate exhibit at the World’s Fair at Chicago, and not to 
have the exhibits collected in the building for the use of the 
United States Weather Bureau. 

Last year on Aino in the western part of Lhe Island of Yeio 
caught two bean, one of which was perfectly while Thla 
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•capture created much excitement among the natives, as their 
-chief god is a white bear, and he is supposed to dwell on an 
inaccessible mountain in the interior of the island, and never 
to let himself be seen by human beings The Amos therefore, 
concluded that the young white bear was a sort of Messiah, and 
after long consideration they decided that he ought to be sent aa 
a present to the Mikado In due time he arrived at Tokio, and 
by the Mikado's orders he was received into the Zoological 
Garden Heie the animal soon became ill, and Herr J L 
Janson was requested to do what he could for it Fortunately 
bis treatment of it was successful At first he thought Lhe 
creature must be a polar bear , but lie soon convinced himself 
that this was a mistake, and that it was in reality an albino In 
4 he latest number of the 11 Mittheilungen der Deulschen Gesell- 
JChaft fur NaLur- und Vutkcrkunde CMasiens in Tokio/' Herr 
Janson gives a full account of Lhe bear, and he adds some in¬ 
teresting facts as to the importance attributed to white animals 
.generally, and especially to albinos, in Japan The appearance 
of an albino is supposed to be a good omen for llje reigning 
monarch The reign of a sovereign may even be known by the 
name of a white animal Thus the reign of one ancient Mikado 
da called "Hakuchi nenkan,” the period of the white pheasant 
That of another is “ Haku hod nenkan,” the period of Lhe white 
phmnlx The white fox ii often mentioned in fables and Lemple- 
stones, and a white serpent always appears in pictures and 
plastic representations with Benten, the goddess of fortune As 
in former times among the Greeks, Romans, Persians, and 
Scythians, so among the Japanese, horses dedicated to the gods 
Were generally white , and white horses are Btill found in con¬ 
nection with all the larger temples, and lake part in the great 
annual processions lhe milk and butter derived from white 
-cowl were formerly held in high esteem as medicine 

Mr. F W. Ward, formerly editor of the Sydney Daily 
Telegraph , has sent to the Agricultural Department of New 
South Wales a report on recent shipments of fruit from Cape 
Colony to London The report is printed in the July number 
of the Agricultural Gazette of Nrw South Wales f which recom¬ 
mend! it as M worthy of careful perusal ” The Gazette refer* to 
lhe fact that good fruit growing districts abound in Australia, 
=and that no better fruit can be grown in South Africa than is 
now being produced in many dutricti of New South Wales 
The chief mistake hitherto, it says, has been the growing of 
unsuitable varieties—unsuitable not alone for export, but even 
for ordinary home use It adds that this defect is being rapidly 
remedied, and that many growen, who have gained experience 
by their own efforti, are settling down to the work with mtelli 
gent earnestness. 

Writinq of wild strawberries in Ceylon, Mr Nock says 
In the Ctylon Observer that the species Fragaria vesca, which 
frowi so luxuriantly and fruits 10 abundantly in Jamaica, is 
now growing wild in many places in the Nuwara Ehya dis¬ 
trict If the soil in Ceylon were os good as it is in the Blue 
Mountains of Jamaica, and there wai leu Nilu ( Strobilanthes ), 
this strawberry would soon, he thinks, be as plentiful in the 
hill districts of Ceylon as it la there When Mr Nock was 
Superintendent of the Government Cinchona Plantation in 
Jamaica, he has given as many as twenty free tickets in one 
day to old women and children to gather strawberries among 
the Cinchona Plantation! He has known them gathered by 
the bushel, and earned twenty-two miles to the Kingston 
market, where they always commanded a good price. He 
adds that he has this year raised seedlings of six of the beat 
English varieties, to which he intends to give a fair trial In 
the Nuwara Eliya district. 

Thb University of Minnesota has begun the publication of a 
Quarterly Bulletin, under the management of aboard of editors. 
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The chief editor being Prof Conway M’Millan, the professor of 
botany to the Umversily, is a guarantee that the interests of 
science will not be neglected in the Bulletin , and the first 
number contains several items of information of interest to 
American botanists 

In the report of the Royal Botanic Garden, Calcutta, for the 
year 1891-92, it is shown that the year was one of great activity 
as regards outdoor operations The abnormally dry season 
proved very trying to many exotics, and, though for a time ad 
other work was suspended and the whole garden staff was 
employed only in watering plants, many casualties occurred, 
especially among the finer and rarer plants The attention of 
the staff was as usual largely directed to the cultivation and 
distribution of plants of economic interest The chief event of 
the year under this head was the introduction of the aloe, which 
yields "sisal hemp" (Agave ngida, var sisatana) The 
Director of the Royal Gardens, Kew, in June 1891, kindly 
obtained a consignment of plants for the Calcutta Garden from 
Honda, and kept these at Kew till they were strong enough to 
stand the voyage to Calcutta. The boxes reached Calcutta on 
October 29, 1891 , unfortunately a considerable percentage of 
the plants died on the way out, and it was necessary to nurse 
the survivors carefully before they could be distributed Over 
19,000 specimens were contributed to the Herbarium during the 
year from various sources , while the distribution of authentically- 
named specimens to other herbaria reached the high total of 
10,505 sheets The chief benefactor to lhe Calcutta Herbarium 
was again the Royal Herbarium, Kew, to lhe Director of which 
institution lhe Calcutta one “owes a debt that can never be 
repaid ,J Among other contributors was Boron von Mueller, 
who again sent a beautiful coIIcluou of Australian planls, The 
Herbarium was also greatly enriched by further accessions of 
Tibetan, Chinese, and Mexican specimen!, and the Saharanpur 
Herbarium presented 954 plants from the nouh west Himalaya. 
Dr Pram visited the Andaman Islands, Mount Paroshak, and 
the Khosia, and was thus enabled Lo add valuable collection! 
Much good work was also done by collectors employed by the 
Calcutta Garden 

In the second number of the Journal of the Polynesian 
Society Dr A Carroll, of Sydney, offers what he believes lobe 
translations of some of the famous Easter Island inscription! 
He is of opinion that Easter Island was at one time occupied 
by a pre Polynesian people from America, and that to them the 
inscriptions are to be attributed " While engaged in itudying 
Lhe languages, histones, antiquities, and Inscriptions of ancient 
American peoples,” he says, "I came upon similarities to Lhe 
Easter Island characters, &c , with these as keys, discovered 
what certain groups expressed, and from these, proceeding upon 
the recognized methods of decipherment, succeeded in reading 
into the original languages, and from these translating into 
English these Easter Island inscriptions ” Thu 15 very vogue, 
and, until Dr Carroll gives some more definite information u 
to his methods, his claim Lhat "another ancient writing la 
deciphered ” will seem somewhat extravagant. Among the 
oLher contents of the number are an interesting account of some 
alone implement! from the Chatham Islands, by Mr S. Percy 
Smith, and the first part of a history of the occupation of the 
ChaLham Islands by Lhe Maoris in 1B35, by Mr A. Shand. 
Mr Shand’1 information hoa been derived from the Maoris 
themaelvea, many of those who supplied it having taken part In 
Lhe transactions (hey described 

Mr William Kent, writing in Science on the American 
Association for the Advancement of Science, complains Lhat It 
docs not adequately represent the scientific movement in the 
United Statei. He points out thAi while more than 2000 mem¬ 
bers attended the Edinburgh meeting of the British Association, 
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there were not 500 members at the Rochester meeting of the 
American Association, and of this number New York State 
contributed Tar more than its quota In proportion to its popu 
I moo, Ohio sent twice as many mrinbcrs as Pennsylvania, 
although its average distance from Rochester is greater More¬ 
over, the several branches of science are not equally ieprcsented 
Mechanical and engineeung science, which is developing in the 
country by leaps and bounds, sends to the Association only one 
fourth as many members as chemistry, and one-eighth as many 
as biology The physical sciences, Mr Kent says, are “dwarfed 
by the natural sciences " This he attributes to the fact that 
those who devote themselves to applie l science have so many 
societies of their own that they are diverted from anil lo->e their 
interest in the American Association In engineering there are 
four large national societies, the civil, the mechanical, the mining, 
and the electrical, besides numerous local societies, aggregating 
a membership of probably 5000 peisons, not counting 
duplications of Lhn&e who belong to two or more societies 

A movement has been started in Melbourne for the pass¬ 
ing of a law which may Lend to prevent the wanton de¬ 
struction of birds in Victoria A deputation, organized by 
the Victoria Field Naturalists' Club and representing the 
Melbourne Royal Society, Royal Agricultural Socielyi 
Royal Horticultural Society, and Zoological and Acclimatiza¬ 
tion Society lately brought the subject under the notice of the 
Ministers of Customs In introducing the deputation, Messrs 
G D Carter and J Bosisto dwelt upon the necessity of pro¬ 
tecting insectivorous birds from the reckless and indiscriminate 
shooting which is now so prevalent, as well as human lives, 
which are frequently sacrificed to the inexperience of sports 
men The imposition of a gun tax as a legitimate source of 
revenue was also suggested Prof Kernot (Royal Society), 
Mr. C M Officer (Zojlogical Society), and Mr C Draper 
(Royal Agricultural Society) also emphasized these views Mr 
F Wisewould referred to the draft which had been drawn up 
by the sub committee of the Field Naturalists' Club—a draft 
based upon similar Acts in England and some of the Australian 
colonies A few new features had, ho a ever, been added, 
notably that which made it illegal for person? under the influence 
of liquor to carry firearms ft wa, also provided that under no 
circumstances should a licence be given for the use of swivel 
guns In answer to the deputation the Minister said that he 
would take the draft bill which had been prepared into favour¬ 
able consideration He would have an amended draft drawn up 
and submitted to those interested before its introduction into 
Parliament He was of opinion that a 5* tax, aa proposed, was 
not heavy enough, since it would be worth the while of those 
who let out guosto pay the tax themselves 

The scrum of blood used to be regarded as merely a nutritive 
liquid, but it has been found to play a more important part, 
being capable of killing disease germs, and of destroying and 
dissolving the red blood corpuscles of other animals These 
properties have been recently studied by Herr Buchner 
{A&unchcner Afed. WocAenschnft) They are gradually lost when 
tbe liquid has been removed from the Animal They are also 
destroyed by heating half-an-hour to $2° to 55° C (A dog’s 
serum stops the amoeba-like movements of \4ute-corpuscLes of 
another animal species without killing them . but this property 
is also lost by heating to 55" ) Light also stops both actions , 
and diffuse daylight more than direct sunlight It Is apparently 
albumens in the serum that are operative , but whether all the 
albuminoid constituents, or certain specific albumens, was not 
determined It Is remarkable that solution of the-serum with a 
07 per cent solution of common salt doe* not spoil the action, 
whereas a similar dilution with pure water makes the serum 
nearly inactive But serum thus made inactive with water re- 
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covers its properties if salt solution is added , and this is the 
case even when the scrum bus bixn kept in the active state for 
four to 24 hours in ice Serum may also receive a o 7 per cent 
solution of potassium or lithium chloride, or various other salts 
of the fixed alkalis, without losing its germicide properties 
Ammonium salts even stimulate Lhe latter Herr Buchner calls 
the albumens in -jueation alcxmes (or protective maLtcrs) p he 
supposes they have a like action on foreign cells generally. The 
serum of dogs and rabbits having been mixed, the power of 
both alexines was weakened, but those of the rabbit more than 
those of the dog (Lo typhus baulli) After acting some time on 
each other the globulicide power was quite extinguished The 
author finds in these Tacts an explanation of Lhc anlitoxical 
action of Lhc serum of animals protected against disease 

According to the Revista Financiera Alcxuana, quoted in 
the current number of the Board of Trade Journal, a deposit of 
onyx of considerable importance has just been discovered in 
Mexico, about 50 kilometres south of EL Paso It lb said to be 
of superior quality, with fine grain, and richly shaded with 
delicate and varied tints Blocks of considerable dimensions can 
be easily extracted 

Dr Morris Gibbs writes to Science from Kalamazoo, 
Michigan, that in that Stale there are lo his knowledge six 
species of birds which feed on acorns Of these, the passenger- 
pigeon and mourning-dove swallow the acorn entire, with its 
shell intact, only removing the cup or rough outside covering. 
The whiLe-belhed nut hatch occasionally hoards the acorns 
away, and only draws on its More after Nome months, and when 
the firm shelly covering readily gives way to its sharp, prying 
hill The other three are the well-known blue jay, common 
crow-blackbird, and red headed woodpecker So far as he has 
been able to learn, these birds, except in rare instances, do not 
pick the acorns from the tree, but have to content themselves 
w ith the fallen fruit* The red head, deigning to descend to 
lhe ground, seizes an acorn, and flying with it in its biU to a 
Spot where there is a small caviLy in the dead portion of a 
trunk, or lo a crevice in the bark, immediately begins to 
hammer it with its sharp-pointed bill In a couple of strokes, 
t has removed, the outer shell or cup, and at once attacks 
tile still green-coloured shell which directly surrounds the 
meat The inside, or shell proper, quickly gives way, usually 
nearly in halves, and the woodpecker enjoys the kernel The 
woodpeckers are as nearly strict msecl-feeders as any birds- 
m Michigan, unless an exception is made of the swifts and 
swallows, yet here is an instance of a varied diet However, 
the red-head is quickly satisfied in the acorn line, and sootv 
begins circling the trunk, or more ofien limbs, for his legiti¬ 
mate food r Ihe blackbird confines himself to the ground in 
his effoits for acorn meats Walking up sedately 10 an acorn, 
and making no effort to seize or confine it, it strikes savagely 
and almost aimlessly Its bill frequently glances, and the splin¬ 
tered shell dances about, until at lost & huge piece of the kernel is 
dragged out, after which the bird leaves for other quarters or 
begins on another acorn The jay swoops down with flaunt¬ 
ing blue wings, and, seizing the largest acorn on the ground, 
flies to the nearest convenient limb or to the decayed ridge- 
board of an adjacent building There, firmly pressing the 
nut between hia big, black feet, he hammers away with a. 
vengeance, and quickly tears off nearly half of the shell, 
after which he proceeds to pick out the rural in small hits 
The cup is often left nearly perfect, the jay never making 
an effort to secure tbe nut entire, which he could easily do. 
Walking under the oaki, one can readily tell whether the 
woodpeckers, blackbirds, or jays have been at work among 
the acorns, by the appearance of the mutilated sheH-remsins- 
lying about 
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The following arrangements have been made for science lcc 
turn at! the Royal Victoria Hall during October —October 4, 
Sir John Lubbock on "Books " After the address he will pre¬ 
sent the prizes and certificates gamed by students of the M M 
College, Prof. Foxwell in the chair October 11, Mr C T 
Dent (late President of the Alpine Club), on "The Alps in 
Winter ” October 18, Mr F W Rudler, on “ Frost and 
hire,” with special reference to the flood at St Gervais, and the 
eruption of Etna October 25, Col Swinhoe on 11 Some 
Curiosities in Nature " 

Last week we noted that Messrs Macmillan and Co had 
issued a new edition of " Arithmetic for Schools " This is the 
well-known work by Mr Barnard Smith The book has been 
revised and enlarged by Prof \V H H Hudson 

Messrs Gauthier-Villars have issued " Bullea dc Savon," 
a translation, by C L Guillaume, of Mr Boys' little work on 
" Soap Bubbles " The translator, while reproducing the main 
features of the book, has, with the author’s sanction, adapted it 
for the use of French readers He hai also incorporated an 
account of some new experiments which Mr Boys has brought 
to his notice 

The first number of a new German journal, which promises 
to be of considerable interest to non professional students of 
science, has just been issued in Berlin, the publisher being R 
Oppcnheim It is entitled Natitr und Haus , and is edited by 
L Staby and M Hesdorffer The articles nre written in a 
popular slyle, and well illustrated 

The a Unions to the Z^ologicil Society s Girden-i during the 
past week include a Mona Monkey (Ccrcopithetus mouay) 
from West Africa, presented by Col Makins , a Macaque Mon¬ 
key {Mata<.us cynomolgus d) from India, presented by Mrs 
Palmer, a Vulpine Squirrel {Suiurus vulpina <5) from North 
America, presented by the Hon G Carow, a Malayan Tapir 
(Tapinu indiais S) from Malacca, presented by Col J M 
Jenkins , a Great Eagle Owl {Bubo maximum), European, pre 
seated by Commander Ernest Rason, R N , a Black-crested 
Cardinal {Gubematnx cratatdla ) from South America, presented 
by the Rev W D K Frances , a Small Hill Mynah {Gracula 
rehgiosa) from India, presented by Mr George Grigs , a Long 
nosed Crocodile {Crocodilus cataphractus) from the River Juba, 

Eut Africa, preiented by C ipt. F G Duabir, RN , two- 

Tortoises [Testndo -), five Cimxys [Ctnucys -), a Puff 

Adder (Vipcra andans) from East Africa, presented by Mr D 
Wilson, a Pig-tailed Monkey {Macacus ncmestrinus £) from 
Java, a White backed Piping Crow {Gymnorluna leuconota) 
from Australia, an Adorned Terrapin {Clemmys ornata) from 
North America, a Kobben Island Snake {Coronella phocarum) 
from South Africa, depoiited, a Red Kangaroo {Macropus 
rufus 9 ), a Black-fronted Weaver B*rd {Hypotriorchis vclatus) 
bred in the gardens 

OUR ASTRONOMICAL COLUMN 

Proposed School of Practical Astronomy — Mr II 
C Russell, Government Astronomer of New South Wales, in a 
paper read before the Royal Society of Tasmania, makes some 
very practicable, and what we think excellent, suggestions with 
respect to the disposal of the sum of money (£10,000) left by the 
late Mr Leake for the foundation of a school of astronomy 
The Idea is for the Leake trustees to co operate with the Univer¬ 
sity of Tasmania, and in this way form a complete school ia 
which both the theory and practice of astronomy should be dealt 
"with simultaneously In addition to the observatory being 
■merely ■ school for students, Mr Russell suggests that it should 
take ap some special line of research, and proposes that of 
astronomical photography This seems an excellent proposition. 
The work which such an observatory as this could do if 
thoroughly equipped with the necessary apparatus, would be 
Terr considerable, and the special advantages of climate 
ana position, to say nothing of the unexplored state of the 
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southern heavens, would soon render it of great importance 
There is no doubt that we are not yet oveH)urdenea with a 
surplus of observatories in the southern hemisphere, for even 
now there is a doubt as to how the international photographic 
chart of the heavens shall be provided for in this region, three 
observatories which have undertaken the woik having been un¬ 
able to carry out their plans on account of the poIiliciH troubles 
Should this proposal be accepted, the new Leake Observatory 
will start under good auspice?, as it will fill up a gap by taking 
in hand a share uf the greatest modern astronomical enterprise 

Doudie Star Measures —Mr S W Burnham, in 
Astronomische Nachrichten , Nob 3113—14, gives a list of all 
the double star measures that he has made during the year 
1891 with the 36-mcli of the Lick Observatory Most of the 
stars here included may be classed as difficult objects, being too 
close for any smaller aperLure, and all of Lhem more or less 
unequal As Mr Burnham tells us, many of the stars are taken 
from his own catalogues, it being rather important to measure 
them at this time, since several are in very rapid motion Owing 
to the fact that some of these stars have not been measured 
since the time of their discovery, it is interesting to note the 
changes that have taken place Observations of these have 
" shown some very remarkable changes, and have shown the 
existence of some of the most remarkable binary systems known ” 
Measurements have also been made of some uf the closest and 
most difficult binaries from the discoveries of Clark, Struve, 
and others 'I he epoch for the star places is as heretofore 
1880 

Comet Brooks (1882, August 27) —hrom Edinburgh 
Circular , No 31, we make the following extract of the elements 
and ephemens relating to the comet discovered by Mr Brooks 
at Geneva on the 27th The computations are based on four 
observations made between August 31 and September 5 — 

/' Icments 
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The brightness at the lime of discovery is taken, as usual, as the 
unit of Br 

Nova Auriga —Some short notes with regard to Nova 
Auriga are communicated to Astronomische Nachnchfen x 
No 3114, which may be of interest here —On Sept 3, Dr F. 
Rietenpart, of the Observatory in Karlsruhe, with a 6 inch 
refractor, by comparing the Nova with the brightness of an 
accompanying star, estimates the Nova a a of the 9 65 magnitude 
of the Bonn scale. Herr Cand F Kroeger observed the Nova 
on three different occasions—Sept 3, 4, and 6 Comparing it 
with a neighbouring star of the 9 5m (Star—Nova = + 3s 5 + 
1'a), the Nova was found to be about "a degree dimmer 
than the comparison star " On Sept 4 the seeing was much 
better, and the Nova was about “ two degrees brighter than 
the comparison star ** On the third occasion, with excellent 
definition, (he comparison star and the Nova were of equal 
brightness. These observations are all made between I2h. and 
I2h, 30m Kiel mean time. Prof E E Barnard has aLo mode 
a very interesting observation with the 36 Inch of the Lick 
Observatory, finding that the Nova appeared as a small, bright 
nebula, with a star like nucleus of the loth magnitude The 
nebulosity, as ha says, "was pretty, bright, and dense, and 
was 3* in diameter Surrounding this was a fainter glow, 
perhaps half a minute in diameter ,7 If this observation can be 
verified, it will assuredly strengthen very considerably the 
hypothesis that lbe Nova was caused by collisions of meteorites, 
in the same way os the stars in the Pleiades nebula are the loci 
of Intersecting streams, as clearly shown by Mr. Roberts* 
wonderful photographs 
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ABERRATION PROBLEMS' 

E VERYBODY knows that to shoot El bird on the wing you 
must aim in front of it Every one will readily admit that 
to hit a squatting rabbit from a moving tram you must aim 
behind it. 

These are examples of what may be called “ aberration " from 
the sender’s point or view, from the point of view of the source 
And the abcrration.or needful divergence between the point aimed 
at and the thing hit, has opposite sign in the two cases —the case 
when receiver is moving, and the case when source is moving 
Hence, if both be moving, it is possible for the two aberrations to 
neutralize each other So to hit a rabbit running alongside the 
train, you must aim straight at it 

If tnere were no air that is all simple enough But every 
rifleman knows to his cost that though he fixes both himself and 
his target tightly to the ground, so as to destroy all aberration 
proper, yet a current of air is very compclent to introduce 
a kind of spurious aberration of its own, which may he called 
windage , and that lie must not aim at the target if he wants to 
hit it, but must aim a little in the eye of the wind 

So much from the shooter's point of view Now attend to 
the point of view of the target 

Consider it made of soft enough material to lie completely 
penetrated by (he bullet, leaving a Jongish hole wherever struck 
A person benind the target, whom we may call a marker, by 
applying his eye to the hole immediately after a hit, may be 
able to look through it at the shooter, and thereby to spot the 
successful man 1 know that this is not precisely the function 
of an ordinary marker, but it 13 more complete than his ordinary 
function All he does usually 13 to signal an impersonal hit . 
someone else has to record the identity of the shooter 1 am 
rather assuming a volley of shots, and that the marker has to 
allocate the hiLs to their respective sources by means of the holes 
made in the target 

Well, will he do it correctly? assuming, of course, that he 
can do so if everything is stationary, and ignoring all curvature 
of paLh, whether vertical or horizontal curvature IT you think 
it over you will perceive that a wind will not prevent his doing 
it correctly , the line of hole will point to the shooter along the 
path of his bullet, though it will not point along his line of aim 
Also, if the shoLs are fired from a moving ship, the line of hole 
in a stationary target will point to the position the gun occupied 
at the instant the shot was fired, though it may have moved 
since then In neither of these cases (moving medium and 
moving source) will there be any aberration error 

But if the target is in motion, on an armoured train for in¬ 
stance, then Lhe marker will be aL fault The hole will not 
point to the man who fired the shot, but lu an individual ahead 
of him The source will appear to be displaced in the direction 
of the observer’s motion This is common aberration It is the 
simplest thing in the world The easiest illustration of it 13 that 
when you run through a vertical shower, you tilt your umbrella 
forward , or, if you have not got one, the drops hit you in the 
face , more accurately, your face as you run forward hits the 
drops. So the shower appears to come from a cloud ahead of 
you, instead of from one overhead 

We have thus three motions to consider, that of the source, 
of the receiver, and of the medium , and of these only motion of 
receiver is able to cause an aberrational error in fixing Lhe position 
of the source. 

Ho far we have attended to the case of projectiles, with the 
object of leading up to light. But light does not consist of pro¬ 
jectiles, It consuls of waves , and with waves matters are a little 
different Waves crawl through a medium at their own definite 
pace ; they cannot be flung forwards or sideways by a moving 
source, they do not move by reason of an initial momentum 
which they ore gradually expending, as shots do , their motion 11 
more analogous to that of a bird or other self-propelling animal 
than It 11 to that of a shot The motion of a wave in a moving 
medium may be likened to that of a rowing boat fin a nver It 
crawls forward with the water, and it drifts with the water , its 
resultant motion Is compounded of the two, but it has nothing to 
do with the motion of its source A shot from a passing steamer 
retains Lhe motion of the steamer u well os that given it by the 
^ projected therefore in a slant dlreAion, A boat 
lowered from the side of a passing steamer, and rowing off, re¬ 
tains 4 K»ne of the motion of its source , it Is not projected, it u 
self-propelled That is like the case of a wave. 

, ■ A 11 Thi Motion of the Ether Mir ihm Barth," by Dr. Oliver 

Loafs, at the Royal Institution, Friday awing, April r, iBga. 
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The diagram illustrates the difference Fig 1 shows a moving 
cannon or machine gun, moving with the arrow, and firing a 
succession of shoti which share the motion of the cannon as well 
os their own, and so travel slant The shot fired from position 
1 has reached A, that fired from the position 2 has reached B, 
and that fired from position 3 has reached C by the lime the 
fourth shot is fired at D The line ABCD is a prolongation of the 
axis of the gun , it l-a the line of aim, but it is not the line of 
fire , all the shots are travelling aslant this line, as shown by the 
arrows There are thus two directions to be distinguished 
There is the row of successive shot 5 ;, and there 1a the pain of any 
one shot, These two directions enclose an angle It may be 
called an aberration angle, because it is due to the motion of the 
source, but it need not Rive rise to any aberration True 
direction may still be perceived from the point of view of the 
receiver Attend to the target The first shot 13 supposed to be 
entering at A, and if the target is stationary will leave it at Y 
V marker looking along YAwill see the position whence the shot 
was fired This may be likened to a stationary observer looking 
at a moving star lie sees it where and as it was when the light 



■darted on its long journey lie does not see its present position, 
but there is no reason why he should He does not see its 
physical mate or anything as it is now I here is no aberration 
caused by motion of source 

Hut now let the receiver be moving at same pace as the gun, as 
when two grappled ships are firing into each other 1 he motion 
of the Larget carries the point Y forward, and the shot A leaves 
it at Z, because l is carried to where Y was So in Lhnt case the 
marker looking along ZA Will see the gun, not as it was when 
firing, hut as it is at lhe present moment , and he will see like¬ 
wise the row of shots making straight for him This is like an 
observer looking at a terrestrial object Motion of the earth 
does not disturb ordinary vision 

h lg 2 shows as nearly the same sort of thing as possible for the 
case of emitted waves The tube is a source emitting a suc¬ 
cession of disturbances without momentum ABcD may be 
thought of as horizontally flying birds, or as creslB of waves , or 


Y 

F 1 -^ 



they may even be thought of as bullets, if the gun stands still 
every time it fires, and only moves between whiles 

The line auld la now neither the line of fire nor the line 
of ann it is simply the locus of disturbances emitted from the 
successive positions 1234 

A stationary target will be penetrated in the direction AY, 
And this line will point out the correct position of the source 
when the received disturbance started. If the Larget moves, a 
disturbance entering at A may leave it at z, or at any other 
point according to its rate of motion, the line /A does not 
point tt> the source, and so there will be aberration when Lhe 
taijret moves Otherwise there would be none. 

Now Fig 2 also represents a parallel beam of light travelling 
from a moving source, and entering a telescope or the eve of an 
observer, The beam lies along abcd, but this is not the direction 
of vision The direction of vision to a stationary observer is 
determined not by the locus of successive waves, but by the path 
of each wave A ray may be defined as the path of a labelled 
disturbance. The line of vision is yaI, and coincides with 
the line of aim , which in the projectile cose (Fig i) it did not. 




498 


NATURE [September 22, 1892 


The case of a revolving lighthouse, emitting long parallel 
beam 1 ! of light and brandishing them rigidly round, is rather 
interesting >tg, 3 may assist the thinking out of this case 
Successive disturbances A,U,C,p, lie along a spiral curve, the 
spiral of Archimedes, and this is the shape of the beams as seen 
illuminating ihc dust particles, though the pitch of the spiral is 
too gigantic to be distinguished from a straight line At first 
sight it might seem ns if an eye looking along thuse curved 
beams would see the lighthouse slightly out o! iu true position , 
hut it is not so The true rnys or actual paths of each dis¬ 
turbance are truly radial , they do not coincide with the apparent 
beam An eye looking at the source will noL look tangentially 
along the beam, but will look along as, nnd will see Lhe source 
in its true position It would be otherwise for the case of pro 
jectiles from a revolving turret 

Thus, neither translation of 5 1 nr nor rotation of sun can affect 
direction 'I here 19 no aberration r o long as the receiver is sta¬ 
tionary. 
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But what about a wind, or streaming of the medium past 
source and receiver, both stationary? Look at Fig I again 
Suppose a row of stationary cannon firing shots, which get blown 
by a cross wind along the slant 1 AY (neglecting the curvature 
of [iath which would really exist) still the hole in the target 
6xei Lhe gun's true position, the marker looking along ya sees 
the gun which hred the shot There 19 no true deviation from 
lhe point of view of the receiver, although lhe shots are blown 
aside and the target is not hit by the particular gun aimed at it 
With amoving cannon, combined with an opposing wind. Fig I 
would become very like Fig 2 

(N B —The actual case, even without complication of spin¬ 
ning, &c , but merely with the curved path caused by steady 
wind-pressure, is not 90 simple, and there would really be an 
aberration or apparent displacement of the source towards the 
wind’s eye an apparent exaggeration of the effect of wind as 
shown in the diagram ) 

In Fig 2 the result of a wind 19 much the same, though the 
details are rather different The medium is supposed to be drift- 


t 



* 

Fir 4 

ing down across the field opposite to the arrows lhe source is 
stationary at g The arrows show the direction of waves in the 
Medtum , the dotted slant line shows thelrresultant direction A 
wave centre drifts from I) to 1 in the same time os the disturbance 
leaches A, travelling down the slant line da The angle be¬ 
tween dotted and full lines is the angle between ray and wave 
movement Now, tf the motion of the medium inside the 
receiver \s the same as it is outside, the wave will pass straight on 
along the slant to z, and the true direction of Lhe source ll fixed. 
But if the medium inside the target or telescope is stationary, 
the wave will cease to drift as soon as it gets inside, under cover 
os It were ; it will proceed along the path it has been really 
pursuing in the medium all the time, and make its exit at Y. In 
this latter case, of different motion of the medium inside and out¬ 
side the telescope, the apparent direction, Buch as YA, u not 
the true direction of the source The ray is m fact bent 
where it enters the differently* moving medium (os shown in 
rig 4) 
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A slower moving stratum bends an oblique ray (slanLing with 
the motion) in the same direction as a denser medium doeB 
A quicker stratum bends it oppositely If a medium is both 
denser and quicker moving, it is possible for the two bendings 
to be equal and opposite, and thus for a ray to go on straight. 
Parenthetically I may say that this is precisely whnt happens, 
on Fresnel's theory, down the axis of a water-filled telescope 
exposed to the general terrestrial ether drift 

In a moving medium waves do not advance in their normal 
direction, they advance slantways The direction of their 
advance is properly called a ray lhe ray does not coincide 
with the wave-normal in a moving medium 
Ml this is well shown in hg 5 
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S is a stationary source emitting successive waves, which drift 
as spheres to the right The wave which has reached M has its 
centre at c, and cm is its normal , but the disturbance, M, has 
really travelled along SM, which 19 therefore the ray It has 
advanced as a wave from s to r, and has drifted from P to M 
Disturbances subsequently emitted are found along the ray, pre¬ 
cisely as in Fig 2 A stationary telescope receiving the light 
will point straight at s A mirror, M, intended to reflect lhe 
light straight back must be set normal to the ray, not tangential 
to the wave front 

The diagram also equally represents the case of a moving 
source in a stationary medium The source, starling at C, has 



Fia t 


moved to s, emitting waves as it went, which waves as emitted 
spread out as simple sphere* from the then positron of source os 
centre Wave-normal and ray now coincide bm U not a ray, 
but only the local of successive disturbances A stationary 
Leleicope will°look not at s, but aiong MC to the point where 
the source was when it emitted the wave M ; a moving telescope, 
if moving At same rale as source, will look at S Henc%BU is 
sometimes called the apparent ray The angle BMC 11 the 
aberration angle. 

Fig. 6 shows normal reflection for the case of A moving source. 
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The mirror m reflects light received from to a point s JP just in 
time to catch the source there , as 11 travels steadily to the left 
Parenthetically I may say that the tune taken on the double 
journey, S^Sj, is not quite the simt ns the double journey 
SMS when all is stationary, and that this is Lhe principle of 
Michelson's great experiment referred to below 


that is, no shift of lines in spccLrum No steady wind can 
affect pitch, simply because it cannot blow waves to your ear 
more quickly than they arc eimunl It hurries them along, 
but it lengthens them m the same proportion, and the result is 
that they arrive at the proper frequent.) 1 he precise effects of 
motion on pitch are summarized in rhe following table — 


For the rest of the lecture I am going to call the medium 
which conveys light, 11 ether 11 simply B very one knows that 
ether is the light conveying medium, however little else they 
know about tne properties of that tremendously important 

material 

We have arrived at this that a uniform ether stream all 
through space causes no aberration, no error in fixing direction 
It blows Lhe waves along, but it does not disturb the line of 

vision 

Stellar aberration exists, but it depends on mohon of ob-,er 
ver, and on motion of observer only Elhcrial motion ha^ no 
effect upon it, and when the observer is stationary with respect 
to object, as he is when using a terrestrial telescope, there is no 
aberration at all 

Surveying operations arc not rendered the least inaccurate bj 
the existence of a universal etlienal drift , and they therefore 
afford no means of detecting it 

Hut observe that everything depends on the ethenal motion 
being uniform everywhere, inside as well as outside the teles 
cope, and along the whole path of the ray If stationary any 
where it must be stationary altogether There mu^t be no 
boundary between stationary and moving ether, no plane of 
slip, no quicker motion even in some regions than in others 
For (referring back to the remarks preceding Big 4) if the ether 
in receiver is stagnant while outside it is moving, a wave which 
has advanced nnd drifted as far as the telescope will cease to 
drift as soon as it gets inside, but wdl advance simply along 
the wave normal , and in peneral at the boundary of any such 
change o! motion a ray will be bent, and an observer looking 
along the ray will see the source not in its true position, not 
even in the apparent position appropriate to his own motion, 
but lagging behind that position 

Such an aberration as this, a lag or ncgaLive aberration, has 
never yet been observed , but if there is any slip between layers of 
ether, if the earth carries any ether with it, or if the ether being 
in motion at all is not equally in motion everywhere throughout 
every transparent substance, then such a lag or negative aber¬ 
ration must occur in precise proportion to the amount of the 
carnage of ether by moving bodies 

On the other hand, if the eLher behaves as a perfectly fnction- 
leis inviflcid fluid, or if for any other reason there is no rub 
between it and moving matter, so that the earth carries no ether 
with it at all, then all rays will be straight, aberration will have 
its simple and well-known value, anrl we shall be living in a 
virtual ether stream of 19 miles a second, by reason of the 
orbital motion of the earth 

It may be difficult to imagine that a great mass like the earth 
can rush at this tremendous pace through a medium without 
disturbing it It is not possible for an ordinary sphere in an 
Ordinary fluid At the surface of such a sphere there is a viscous 
drag, and a spinning motion diffuses out thence through the fluid 
*0 that the energy of the moving body is gradually dissipated 
The peniHtence of terrestrial and planelary motions shows that 
etheriAl viscosity, if existent, is small, or at least that the 
Amount of energy thus got rid of is a very small fraction of the 
whole But there la nothing to show that an appreciable layer 
of ether may not adhere to the earth and travel with it, even 
though the force acting on it be but small, 

This, then, is the question before us — 

Dou the earth drag some ether with it f or Hoes 1/ slip ihi ough 
the ether with perfect freedom f (never mind the eartVi atmo 
sphere the part it plays is not important) 

In other words, Is the ether wholly or partially*stagnant 1 near 
t he ea rth, or 11 it streaming post us with the opposite of the full 
velocity of nineteen miles a second ? Surely if we are 
living In an ether stream of this rapidity we ought to be able to 
detect some evidence of Its existence 

It i* not so easy a thing to detect aa you would imagine We 

SiVii?*!! ** no deviation or error m direction* 

-Neither does it cause any change of colour or Doppler effect, 


^ ■“Nfuoui. I propose 10 UM “aUffiu 
In * ■tatiooary with respect to lhe earth, 1 r u opposed to sittlo 


NO. 1195 , VOL. 46 ] 


Change* of Fi l fut thy Jit\ to Motion 
Source approaching shortens wivci 
Ret-cuver appro iching fillers lelaUvc velocily 
Medium flowing alters both wive-lengih and velocity in 
exactly compensatory manner 

What other phenomeni may possibly result from motion? 
Here is a list — 


Phi nomena resulting ft am Motion 

(1) Change or apparent change in direction , observed by 
telescope, and called aberration 

(2) Change or apparent change in frequency, observed by 
spectroscope, and called Doppler effect 

(3) Change or apparent change in tune of journey , observed 
by lag of phase or shift of interference fringes 

(4) Change or apparent change in intensity, observed by 
energy received by thermopile 

Motion of either source or receiver can alter frequency, motion 
nf receiver can alter apparent dircLtion, motion uf Lhe medium 
can do neither , but surely it can hurry a wave so as to make it 
arrive out of phase with another wave arriving by a different 
path, and thus produce or modify interference effects 

Or again it may carry the u aves down stream more plentifully 
than up stream, and thus act on a pair of thermopiles, arranged 
fore and aft at equal distances Iroui a source, with unequal 
intensity 

And again, perhaps the laws of reflection and refraction in a 
moving medium are not the same as they are if it be at rest 
Then, moreover, there is double refraction, colours of thm plates 
and thick plate*, polarization angle, rotation of the plane of 
polarization , all sorts of optical phenomena 

It may be, perhaps, that in empty spice the effect of an ether 
drift is difficult to detect, but will not the presence of dense 
matter make it easier f Consider No 3 of the phenomena 
tabulated above 

I expect that everyone here understands interference, but l 
mayjusL briefly say that two similar sets of wavea "interfere " 
whenever and wherever the crests of one set coincide with and 
obliterate the troughs of the other =et Light advance* in any 
given direction when crests in that direction are able to remain 
crests, and troughs to remain troughs But if we contrive to 
split a beam of light into two halves, to send them round by 
different paths, and make thtm meet again, there is no guarantee 
that crest will meet crest and trough trough , it may be just the 
other way in >-01116 places, and wherever thaL opposition of phase 
occurs there there will be local obliteration or "interference " 
Two reunited half beams of light may thus produce local 
stripes of darkness, and these stripes tire called interference 
bands 

If I can I will produce actual interference of light on the 
screen, but the experiment is a difficult one to make visible at a 
distance, partly because lhe stripe^ or band-* oT darkness are 
usually very narrow I have not seen it aliempted before 
[Very visible bands were formed on screen by three mirrors, 
one of them semi-transparent, arranged as in Fig 7 ] 

Now a most interesting and important, and I think now well- 
known, experiment of Fizeau proves quite simply and definitely 
that if light be sent along a stream of water, travelling inside 
the water as a transparent medium, it will go quicker with the 
current than against it Vou may say that is only natural, a 
wind helps sound along one way and retards H the opposite way 
Yes, but then sound travels in air, and wind is a bodily transfer 
of anq hence, of courie, it gives the sound a ride , whereas light 
does not really travel in water, but always in ether It is by no 
means obvious whether a stream of water can help or hinder it 
Experiment decides, however, and answers in the affirmative It 
helps it along With just about half the speed of the water, not 
witn the whole speed, which is curious and important, and really 
means that the moving water has no effect Whatever on the ether 
of space, though it would take too long to make clear how this 
comet about. Suffice for present purposes the fact that the 
velocity of light inside moving water, and therefore pre- 
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sumably inside all lianuparent matter, is altered by molion of 
that matter 

Does not this fact afford an easy way of delecting a molion 
of the earth through the ether? Here on Lhe tabic is water 
travelling along 19 miles a second Send a beam of light 
through it one way and it will be hurried , Us velocity, instead 



of being 14.0,000 miles a second, will be 140,009 miles Send a 
beam of light the olher way, and its ^locity will be 139,99 1 # 
just as much Jess Bring these two beams together , surely Hune 
of their wave lengths will interfere M Iloek, Astronomer at 
Utrecht, tried the experiment in ihn. very form, here is a 
diagram of his apparatus (Fig 8) Babinet had tried another 


s 

* 



form of the experiment previously Hoek expected to §ee inter 
Terence bands, from the two half-beams which had traversed the 
water, one in the direction of the earth's motion and the other 
against it But no interference bands were seen The experi¬ 
ment gave a negative result 

An experiment, however, in which nothing is seen is never a 



very satisfactory form of a negative experiment, it U, at Mucut 
calu it, 11 doubly negative," and we require some guarantee that 
the condition was right for teeing what might really have been 
Id tome fort there Hence Matcart and Yamln'i modi6cation 
of the «tpeiio)ent it preferable (Fig 9), “the thing now looked 
for It a shift of already existing Interference bands, when (he 
-- 4 Al 


above apparatus is turned so as to have different aspects with 
respect to the earth's motion , but no shift was seen 

Interference methods all fail lo display any trace of relative 
motion between earth and ether 

Try other phenomena then Try refraction The index o( 
refraction of glass is known to depend on the ratio oT Lhc speed 
of light outside, to the speed insine, the glass If then lhe ether 
be streaming through glass, the velocity of light will be different 
inside it according as it travels with the stream or against it, 
and so tht. index of refraction will be different Arogo was the 
first lo try this experiment, by placing an achromatic prism in 
front of a telescope on a mural circle, and observing the devia¬ 
tion it produced on stars 

Observe that it was an aihuwtatxc prism, treating all wave¬ 
lengths alike , lie looked at the deviated image of a star, do! at 
its ih \pei \ed image or spectrum, else he might have detected the 
change of-frequency eiTccL due to motion of source or receiver 
first actually seen by Dr Huggins I do not think he would 
have sten 11, because I do not suppose his arrangements were 
delicTte enough for ihnt very small effect , but there is no error 
in the conception of his experiment, as Prof Mnscari has 
inadvertently suggested there was 

Then Maxwell repealed Lhe aitempL in a much more powerful" 
manner, a method which could have detected a very minute 
effect indeed, and Mascart has also repeated it in a simple 
form All arc absolutely negative 

Well, what about aberration? If onr looks through a moving 
stratum, say a spinning glass disk, there ought to he a shift 
caused by Lhc motion (see Fig 4) The experiment has not 
been tried, but I entertain no doubt about us result, though it 
high speed and considerable thickness of glass or other medium 
is necessary Lo produce even a microscopic apparent displace¬ 
ment of object seen through it 

But the speed of the earth is available, and the whole length 
of a telescope lube may be filled with water, surely that is 
enough to displace rays of light appreciably 

Sir Geo Airy tried it at Greenwich on a star, with an appro¬ 
priate zenith sector full of water Mars were seen through the 
water telescope precisely as through an air telescope A 
negative result again 

Stellar observations, however, are unnecessarily difficult 
Fresnel had said that a terrestrial source of light would do just 
as well He had also (being a man of exceeding genius) pre¬ 
dicted thal nothing would happen* Hoek has now tried it m 
a perfect manner and Dolhmg did happen 

Since then Frof Matcart with great pert nauly has attacked 
the phenomena of thick plates, Newton's nng e , double re¬ 
fraction, and the rotatory phenomenon of quarU , hut he has 
found absolutely nothing attributable to a stream of eLhcr past 
the earth 

The only positive resulL ever supposed to be attained was in a 
very difficult polarization observation hy Fizeau in 1859 As 
this has not yeLbeen repealed, it is safest aL present lo ignore it, 
though by no means to forget that it wants repeating, 

Fizeau also suggested, but did not attempt, what seems an 1 
easier experiment, with fore and aft thermopiles and a source 
between them, to observe the dnft of a medium by its convec¬ 
tion of energy , hut arguments based on the law of exchanges 1 
tend to show, and do show as I think, that a probable alteration 
of radiating power due Lo motion through a medium would jusL 
compensate the effect otherwise to be expected 

We may summarize most of these statements as follows — 


Source alone 
produces 


Summary, 

A real and apparent change of wave 
( length 

movies ' ^ rcB * but not a PP ftrcnt error in 
8 J direction. 

I No lag of phase or change of Lnten 
I sity, except that appropriate to 
\ altered wave-length 


Medium alone moving, j 
or source ana receiver j 
moving together, pro- 1 
duce* , . j 


No change of frequency 
No error in direction 
A real lag of phase, but undetectable 
without control over the medium. 

A change or intensity corretpopding 
to different distance, but compen¬ 
sated by change of radiating power. 


1 Lord Rayltlgh (Nati he, March 39, ifga) 
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Receiver alone moving 1 
produces ). 


An apparent change of wave-length 
An apparent error in direction 
No change of phase or of intensily, 
except that appropriate to different 
virtual velocity of light 


I may say, Lhen, that not a single optical phenomenon is able 
to show (he existence of an ether stream near the earth, All 
optics goes on precisely as if the ether were stagnant with 
respect to the earth 

Well then perhaps it is stagnant, The experiments I have 
quoted do not prove that it is so They are equally consistent 
with its perfect freedom and with its absolute stagnation , though 
they are not consistent with any intermediate position Cer¬ 
tainly, if the ether were stagnant, nothing could be simpler than 
their explanation 

The only phenomena then difficult to explain would be 
those depending on light coming from distant regions through 
all the layers of more or less dragged ether The theory of 
astronomical aberration would be seriously complicated , in 
its present form it would be upset But it is never wise 
to control fads by a theory it is better to invent some experi¬ 
ment that will give a different result in stagnant and in free 
ether None of those experiments so far described are really 
discriminative They are, as I say, consistent with eiLher 
hypothesis, though not very obviously so 

Mr Michelson, however, of the United vStates, has invented a 

E lan that will discriminate , and, what is much more remarkable, 
e has carried it out 

That it is an exceptionally difficult experiment you will realize 
when I say that the experiment will fail altogether unless one 
part in 400 millions can be clearly detecLed 

Mr Micbelson reckons Lhat by his latest arrangement he 
could see I in 4000 millions if it existed (which is equivalent to 
detecting an error of of an inch in a length of forty miles) , 
but he saw nothing Everything behaved precisely as if llic 
ether was stagnant , as if the earth carried with it all the 
ether in 1's immediate neighbourhood And that is bis con¬ 
clusion If he can repeat 11 and get a different result on the 
top of a mountain, that conclusion may be considered established 
At present it must be regarded os tentative 

I have not time Lo go into the details of his experiment (it is 
described in P/nl A lfai> 18S7), but I may say that it depends on 
no doubtful properties of transparent substances, but on the 
straightforward fundamental principle underlying all such simple 
facta as that— It takes longer to row a certain distance and back 
up and down stream than it does lo row the same distance in 
still waLer , or that it takes longer to run up and down a hill 
than to run the same distance laid out flat, or Lhat it costs 
more lo buy a certain number of oranges at three a penny and 
an equal number at two a penny than it does to buy the whole 
lot at five for twopence 

Hence, although there may be some way of getting round 
Mr Michelson’s experiment, there is no obvious way , and I 
conjecture that if the true conclusion be not that the ether near 
the earth Is stagnant, the experiment will lead to some other 
important and unknown fact. 


The balance of evidence at this stage seems to incline in the 
sense that the earth carries the neighbouring ether with it 

But now put the question another way Can matter carry 
neighbouring ether with it when it moves? Abandon the earth 
altogether; Ils motion Is very quick, but too uncontrollable, and 
It always gives negative results. Take a lump of matter that you 
can deal wlLb, ana see If it pulls any ether along. 

That is the experiment I set myself to perform, and which, In 
the course of the last year, I have performed 

I take a steel disk, or rather a couple of steel disks clamped 
together with a space between, I mount it on a vertical axis and 
iplo It like a teetotum as fast as it will stand withqpt dying to 
piem. Then I take a parallel beam of light, split It into two by 
a semi-transparent mirror (Michelson’s method), a piece of glass 
silvered to thinly that it lets half the light through and reflects 
the other half, and I send the two halves of thu split beam 
round and round in opposite directions In the spac* between the 
disks. They may thus travel a distance of 30 or 30 or 40 feet 
Ultimately they are allowed to meet and enter a telescop:. If 
they have gone quite identical distances they need not Interfere, 
bnt usually the distances will differ by a hundred thousandth of an 
inch or so, which is quite enough to bring about Interference. 
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The mirrors which reflect the light round and round between 
the disks are shown in Fig 10 Ifihey form an ftccurate square 
the last two images will coincide, but if Lhe mirrors are the least 
inclined to one another at any unaliquot part of 360' the 
last image splits into two, as in the kaleidoscope is well known, 
and Lhe interference bands may be regarded as resulting from 
those two sources The central white band bisects normally the 
distance between them, and their amount of separation de¬ 
termines the width of the bands There arc many interesting 
optical details here, but I shall not go into Lhem 

The thing to observe is whether the moLion of the disks is 
able to replace a bnght band by a dark one, or ?<uc versA If 
it does, it means lhat one of the half beams, viz lhat which is 
travelling in the same direction as the disks, is helped on a 
trifle, equivalent lo a shortening of journey by some quarter 
I millionth of an inch or so in the whole length of 30 feet , while 
the other half beam, viz , that travelling against the motion of 
i the disks, is retarded, or its path virtually lengthened, by the 
I same amount 

If this acceleration and retardation actually occurs, waves 
which did not interfere on meeting before the disks 
moved, will interfere now, for one will arrive at the common 
goal half a length behind the olher 

Now a gradual change of bright space to dark, and vice 
ver\A , shows itself, to an observer looking at the bands, as a 



disks 


K adual change of position of the bright stripes, or a shift of 
e bands A shift of the bands, and especially of the middle 
white band, which is much more stable than the others, is what 
we look for 

At first I saw plenty of shift Id the fiist experiment the 
bands sailed across the field as the disks got up speed until the 
crosswire had traversed a band and a naif The conditions 
were such that had the ether whirled at the full speed of the 
disks I should have seen a shift of three bands. It looked very 
much as if the light was helped along at half the speed of the 
moving matter, just as it is inside water, 

On stopping the disks the bands returned lo their old position 
On starting tnem again in the opposite direction, the bands 
ought to nave shifted the other way too ; bat they did not 7 
they went the same way as before. 

The shift was therefore wholly spurious \ it was caused by 
the centrifugal force of the blast of air thrown oil from the 
moving disks. The mirrors and frame had to be protected 
from this. Many other small changes had lo be made, and 
gradually the spurious shifts have been reduced and reduced, 
largely By the skill and patience 6f my assistant, Mr Davies, 
until now there Is barely a trace of them 

Bat the experiment is not an easy one. Not only does lhe 
blast exert pressure, but at high speeds the churning of the air 
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makes it quite hot Moreover, the tremor of the whirling 
machine, in winch some four or five horse power is sometimes 
being expended, is but loo liable to communicate itself to the op¬ 
tical part of the apparatus Of course elaborate precautions arc 
taken against Lhn Although the two parts, the mechanical 
and the optical, are so close together, their supports are entirely 
independent But they have to rest on the same earth, and 
lienee commumcaLed tremors are not absent They are the 
cause of all the slight residual trouble 

The method of observation now consists in selling a wire 
of the micrometer accurately in the cenlre of the middle band, 
while another wire is usually set on the first band to the left 
Then the micrometer heads are read, and the settmg repeated 
once or twice to see how closely and dependably Lhep can be 
ret in the same position Then wc begin to spin ihe disks, and 
when they are going at some high speed, measured by a siren 
note and in other ways, the micrometer wires are reset and read 
—reset several times and read each time Then the disks are 
Hopped and more readings are taken 1 hen their motion is 
reversed, the wires set and read again , and finally the motion 
is once more stopped and another set of readings Liken By 
this meins the absolute shift of middle band and Us relative 
interpretation in terms of wave-length are simultaneously ob¬ 
tained , for the distance from the one wire to the other, which 
is often two revolutions of a micrometer head, lepresents a whole 
wave-length shift 

In the nest experiments I do sLilI often see something like a 
fiftieth of a band shift, but lL is caused by residual spurious 
causes, for it repaat* itself wiLh sufficient accuracy in the same 
direction when the disks are spun the other way round 

Of real reversible shift, due to motion of the ether, I see 
nothing I do not believe Ihe ether moves It does not move 
at a five-hundredth part of the speed of the steel disks I hope 
to go further, but my conclusion ho far is that such things as 
circular saws, flywheel", railway trains, and all ordinary masses 
of matter do not appreciably carry the ether with them Their 
motion does not seem lo disturb it in the least 

The presumption is that the same is true for the earth , but the 
earth )■ a big body, it is conceivable that so great a masi may be 
able to act when a small mass would fail I would not like to 
be too sure about ihe earth What I do feel already pretty sure 
of is that if moving matter disturhs ether in its neighbourhood 
at all, it does so by some minute action, comparable in amount 
perhaps lo gravitation, and possibly by means of the same pro¬ 
perty bi that to which gravitation is due—rot by anything that 
can fairly be likened to ethereal viscosity 

NATIVE NEW ZEALAND BIRDS 

TJ'ROM a scientific point of view it is of so much Importance 
that native New Zealand birds should be protected that 
many naturalists will read with interest the following memoran¬ 
dum, which was drawn up by Lord Onslow, the late Governor 
of New Zealand, and presented to both Houses of the General 
Assembly by command of his Excellency — 

It Is admitted by naturalists that New Zealand possesses in 
some respects the most interesting avifauna in the world It is 
a melancholy fact that, under the changed condition of exis¬ 
tence this remarkable avifauna Is passing away Some of the 
species have already disappeared, whilst others are verging on 
extinction. Take, for example, the wingless birds of New 
Zealand These diminutive representatives of the gigantic 
brevlpcnnaie birds which formerly inhabited New Zealand 
are objects or Lbe highest interest lo the natural hlstonaD The 
kiwis, like their colossal prototypes the moas, once existed in 
very considerable numbers in almost every part of the country 
At the time of the first colonization of New Zealand, fifty years 
ago, they were still abundant in all suitable localities. At the 
present day their last refuges may be indicated on the map 
without any difficulty The North Island ipecies {Apteryx 
bulUrt) is still comparatively plentiful in the wooded heights of 
Pirongla and In the bosky groves of the Upper Wanganui. 
From all other localities where formerly numerous It hu prac¬ 
tically disappeared The South Island kiwi {Apteryx austrahs) 
is now mat with in only widely-scattered localities on the west 
coast The small spoiled or grey kiwi {Apteryx ewent), of 
which perhaps thousands could have been obtained a few years 
hack, nai succumbed to the ravages of the stoat and weasel, 
the persecution by wild dogs, and the necessities of roving 
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diggers, and it 11 only now to be found in any number along the 
lower uooded ranges of the Southern Alps 4pteiyx haasti is 
one of our rarest species, and .Iptayx maxima is strictly con 
fined lo ihe wooded parts of Stewart Island 

The kakapo, or ground parrot {Siringays habroftilus) t which 
was foimerly so abundant in the wooded country along the 
whole of the West Coast Sounds and on the western slope of 
the Southern Alps, is becoming a scarce bird According lo 
Mr Richardson, who recently read an exhaustive paper on the 
subject htfore the Olago Institute, both the kivw and the 
kakapo are now confined lo very restricted districts, within 
which, under the combined attacks of introduced wild dogs and 
cat", stoats, weasels, and ferrets, they are fast diminishing 

The blue-wattled crow and South Island thrush, which were 
every-day camp visitors when Sir James Hector explored the 
West Coast in 1863, Hre now very rarely seen , whilst in the 
North Island the native thrush and some of the smaller birds 
have disappeared altogether 

Prominent writers on zoological hciencc, such as Pror 
Newton, of Cambridge, Prof Flower, at the head of the British 
Museum, and Dr bclater, the accomplished "ecretary of the 
Zoological Society of London, have over and over again urfjed 
the importance of some steps being taken for the conservation 
of New Zealand birds , and they nave pointed out that it will 
be a lasting reproach to the present generation of colonists if 
no attempt is made to save some—if only a remnant—of these 
expiring forms for the student of the future Thus, ProT 
Newton, in his address to the Biological Section of the British 
Association, at Manchester, in 1887, aailh "I would ask you 
to bear in mind ihat these indigenous species of New Zealand 
are, with scarcely an exception, peculiar to the country, and, 
from every scientific point of view, of the most instructive 
character They supply a link with the past that, once lost, 
can never be recovered It is therefore incumbent upon us to 
know all we can about them hefore they vanish The 

forms we are allowing to be killed off, being almoiL without ex¬ 
ception ancient forms, are just those Lhat will teach us more ol 
the way in which life has spread over the globe than any other 
recent forms , and for the sake of posterity, as well as to escape 
its reproach, we ought to learn all we can about them before 
they go hence and are no more seen ” 

The chief cause of the destruction of native birdB is no doubt 
the introduction of foreign animals, against which the indigenous 
species are unable to contend successfully in the struggle for 
existence, especially under the changed conditions of hie brought 
about by colonization Probably the chief factor in this work 
of destruction is the Norway rat, whose introduction was of 
course unintentional, but an inevitable incident of settlement 
The insectivorous and other birds introduced (whether wisely or 
not It 19 not necessary now to discuss) by our various acclimali 
zation societies have, as it were, driven out and replaced many 
of the native species These latter have succumbed to some 
general law of nature under which races of ammals and plants 
yield to foreign invasion and rapidly disappear, the aboriginal 
racci of man being no exception to this general rule Where 
the causes themselves are recondite, it is, of course, difficult to 
find the means of counteracting them , but it 11 an observed law 
of nature that expiring races survive and linger longest in insular 
areas That has been the experience of zoologists all over the 
world, the islands of Mauritius and Rodriguez presenting a 
striking instance in point Here in New Zealand we have many 
similar evidences The remarkable Luatara lizard {Spkenodon 
punctatum ), supposed to be a survival from a very ancient 
fauna, and constituting, per sc, a distinct order of reptllla, which 
years ago became extinct on the mainland (chiefly through the 
ravages of introduced wild Pigs), still exists m very considerable 
numbers on the small Islanas lying off our cowls. The mako- 
mako, or bell bird {AutAorms mtianura ), at one time the very 
commonest of our birds, although still plentiful in the South 
Island, has absolutely disappeared from every part of the North 
Island, but it still exists on the wooded islands of the Hauraki 
Gulf and Bay of Plenty, and on the Island of Kapltl, in Cook 
Strait The sine remarks apply with almost eaual force to the 
wood-robin {Misv albifrons ) and the white nead {CUtonyx 
albuapilla), 1 two species which have never inhabited 
ihe South Island at oil The slltch-bird {Pogonornii 
cwcta) $ which forms a sort of connecting link with ihe 
avifauna of Australia, was thirty yean ago verr plentiful in the 
woods surrounding Wellington, but it had long before dis¬ 
appeared from the northern parts of the island. It is now 
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extinct all over the mainland, blit it exists in comparative plenty 
on the luLle Barrier Island—presumably the only locality in Mil 
world where this species is now to be found 

All these facts and considerations point to the conclusion that 
if an attempt is to be made to preserve thc-e ami other indi¬ 
genous species, it must be by setting apart suitable islands fur 
Lhe purpose, and placing them under very strict protective 
regulations 

Assuming it (o be granted that it is the duty of the Govern 
ment to Lake the necessary measures, the next question is, what 
islands are the most suitable for the purpose? 

After making careful inquiries on the subject, and reading 
much that has been wriLten by the Chief Surveyor and other 
local authorities, I have come to the conclusion that the two 
best and most readily available islands are the Little Barrier at 
the north, and Resolution Island at the south 

1 7 he LttlU Barnet —1 his island is still in the hands of the 
Maoris , but the Government is in negotiation for Us purchase, 
and, as I understand there is only a small amount at issue 
between the parties, I would strongly urge its immediate 
acquisition for the purposes indicated Not only is the Lillie 
Barrier known to be the habitat of the stitch bird, Lhe white 
head, the hell-bird, and the native robin (all of which have 
practically disappeared from Lhe mainland), but it has a wooded 
surface admirably adapted to Lhe habits of such birds , it is 
easily accessible from Auckland , it would be difficult fur any 
person to land and shoot birds there without at once attracting 
the attention of the many ships which are constantly passing in 
and ouL of the Hanraki Gulf 

2 Resolution Island —I his has now been proclaimed a 
reserve for native fauna and flora 

(1) Resolution Gland is just at a convenient distance from the 
mainland It is of considerable extent, with good harbours 
having deep water and safe anchorage 

(2) Several of the species that 1L is most desirable Lo preserve 
(such as kakapo and kiwi) are known to exist there already in 
considerable numbers 

(3) It is believed to be the final refuge of Lhe great flightless 
rail (Notorms m\ntdh) % only three specimens of which hive 
ever been obtained in New Zealand, two of these being njw in 
the National Museum, and the other in the Royal Museum at 
Dresden One of those in Lhe British Museum (obtained by 
Mi Waller Mantell in 1S49) was caught by a party of sealer^ 
at Duck Cove, on Resolution Island, and the oLher was captured 
by Maoris on Secretary Island, opposite to Dca’s Cove, 
Thompson Sound I lie third was taken as recently as 18SI by 
a party of rabbit hunters in the vicinity of Lake le Anau 
There is every reason to believe Lhit this raie and interesting 
species still survives on the island which has now been set apart 
as a permanent Government reserve 

Looking lo the interests involved—the great loss to the 
scientific world implied in the extermination of natural fonm 
that do not exist eLewhere, and the importance, therefore, of 
saving them—it cannot be denied that a heavy responsibility 
rests on those who, while there is yet time and opportunity, may 
neglect to take the necessary step! for their preservation 

All that is wanted to rouse public interest id such a matter is 
actual knowledge of the facts There h a strong sentiment 
always in Lhe pubbe mind against the final extirpation of any 
living species As a proof of this one hai only to read of the 
strong public feeling that exists in San Francisco in regard to 
the protection of the n sea lions" frequenting lhe famous Seal 
Rocks lying off the shore, and of the universal rejjrct with which 
the Americans regard the almost complete extirpation of the 
herds of bison, of which at the present day only a small remnanl 
survive* under Government protection within certain " reserva¬ 
tions " It finds further expression in the lament of all true 
■portamen and naturalists on account of the disappearance, 
through wanton slaughter, of the large game of South Africa. 
Look, for example, at the quagjjjn, which is now on Lhe verge of 
extinction. Forty yearn ago this fine animal might be counted 
by thousands on every valley and plain of the Cape Colony At 
the present day, besides three mounted specimens in European 
museums, there are two living examples in the Zoological 
Gardens. Take these away, and the species Is .blotted out 
completely, 

la urging Ministers to take thu subject under their serious 
consideration I may remind them that on December i6, 1886, 
the Secretary of the Auckland Institute wrote advising the pur¬ 
chase of the Little Barrier Island as a Government preserve, 
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and that the Premier, Sir Rubert Stout, approved of this being 
done The purchase was, I believe, ^Lrongly advocated by 
Prof Thomas and by Mr A Rusclick, the Austrian collecloi, 
both of whom had visited the islind and inspected every part of 
it At a recent meeting of the t Jtago Institute a resolution was 
passed authorizing the Council of Lhat body Lo move tile Govern¬ 
ment to proclaim Resolution Gland for this purpose 

Resolution Island having now been so proclaimed, I would 
suggesL that steps should be immediately taken for ascertaining 

10 what extent Resolution Island is already stocked with kiwi 
and kikapo , that a sufficient supply of theue and other birds be 
at onLe obtained by purchase or otherwise from the mainland 
before it is Loo late, and turned loose both on this islnnd and on 
the 1 Hi le Barrier , and lhat Captain Fairchild (who takes a 
keen interest in this project) should be instructed to call at these 
inlands from time lo time during the periodical cruises of Lhe 
Hiiuuioa, lo ascertain if Lhe birds are thriving, and to repoit 
results, with such practical suggestions and recommendations as 
he may lie able to make for the furtherance of this plan of con¬ 
servation 

I would also, at the same tunc, suggest that Ministers should 
lake into consideration the piopriety of including some other 
native birds §n the list of protected species As 1 have already 
mentioned, the bell bird formerly so plentifil, has entirely dis 
appeared from the North Gland But it is still very plentiful 
all over the South Island, and 19 a common denizen of the 
gardens and shrubberies in all the principal towns This is Lhe 
bird that 30 enchanted Captain Cook by Its song when his ship 
lay at anchor in Oueen Charlotte Sound more than a hundred 
years ago, and, having become historical, it would be a grievous 
pity for Lhe bird to die out altogether The general testimony 
goes lo show that the protection extended lo the tuis had the 
desired effect, this species being now more numerous everywhere 
than it was fifteen years ago Would it not be well to extend 
the same protection to its small congener the makomako, whose 
haunls and habits are almost precisely similar? 

Then, ngain, there is a bird famous in Maori history and 
poelry—remarkable for its singular beauty, and interesting lo 
naturalists on account of us aberrant generic characters—a 
species confined lo a very limited purliou of the North Gland, 
from which, owing to the eagerness ol natural history collectors 
and Lhe inevitable progress ol settlement in its native woods, it 
is fast disappearing 

I rclcr, ol course, Lo the hum [Hcftraloi ha acuiirostrt r), a bird 
which h naturally confined within such narrow geographical 
boundaries that I may de crihe iLs range as being limited to the 
Ruahme, Taraim, and Rnnutaka Mountain ranges, with their 
divergent spurs and the 1 itervemng wooded valleys The white- 
tipped tad feathers of this beautiful bird have been from time 
immemorial the chiefftdornment of Maori chiefs as head plumes , 
and an incident connected therewith, in ancient times, led to 
lhe adoption of the mime by Lhe great ancestors of thcNgatlhuia 
i rtbe 

As Ministers are aware, when selecting a Maori name for my 
infant son, lo com mein orate hi* New Zealand birth, I was 
induced, for several considerations, to give this name the prefer¬ 
ence over nil others submitted to me, and I sh mid therefore 
accepL it as a compliment to my family if Ministers would 
exercise the power they possess and throw over Lhn bird the 
shield of Government protection 1 

I ask this the more readily on the ground lhat I have been 
moved Lo do so by the chiefs of the Ngatihuia Tribe At the 
ublic function at Otaki, on the 12th September last, when I 
ad the pleasure of presenting my son lo lhe assembled tribes, 
a number of very complimentary speeches were made by the 
leading chiefs, and one of them, in referring to the name, amid, 

11 There, yonder, is the snow-clad Ruahine range, the home of 
our favourite bird We ask you, O Governor ■ lo restrain the 
pakehas from shooting it, that when your bov grows up he may 
see the beautiful bird which bears his name, 1 ' 

The hula loves the deep shade of the forest, and as its home 
is Invaded by the settler’s axe it would, if protected from reck¬ 
less destruction, simply retire higher up the wooded ranges, till 
it finally took refuge in the permanent forest reserve, which 
embraces all the wooded mountain-tops uithin its natural 
domain Under vigilant protection, therefore, the huia would 
have every chance 01 being preserved and perpetuated 
Christchurch, Christina* Day, 1891 .Onslow 

1 Thu hu been don* vile New lealatni Gazette of February ax. 189a 
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A CENTURY OF SCIENTIFIC WORK 

T 7 VER\ ONE interested in science is aware that the “ Socictc 
de Physique ct d’Histoirc Naturelle de Geneve” has won 
for itself an honoured place among the learned Societies of the 
Continent Work of the highest interest and importance has 
been done by many of its ordinary members, and tne list of its 
honorary members includes a veiy large number of the investi¬ 
gators who, in different parts of Europe, have contributed most 
effectually to scientific progress Some time ago this excellent 
Society celebrated the hundredth anniversary of its foundation, 
and an interesting supplementary volume has now been issued 
in memory of the occasion To this volume Dr A H Wart- 
mann contributes a sketch of the Society's history, and it may be 
worth while to note some of the facts he has recorded 

Nominally, the Society uas founded in 1790 That is, several 
men oT science in Geneva agreed in lhat year to unite in forming 
it As a maLler of fact, however, the first official meeting was 
not held until 1791 The Society was called at first the " So- 
ciete des Naturalises Genevois," nnd there were eight members, 
who met in each other’;, houses on the second and fourth 
Thursday of every month The President was M Gos^e A 
secretary and a treasurer were appointed , the annual subscrip¬ 
tion was fined at two crowns , and an effort was made to obtain 
copies of the scientific journals of the lime It was felt that 
there ought to be more than eight mrmberg, so the honour of 
membership was offered to several men of science, by the ma¬ 
jority of whom it was accepted foreign men of science who 
happened to be passing through Geneva were invited by the 
President to attend the meetings, and some of them were made 
honorary members In the course of the first year M Junne 
made a present of his herbarium to the Society , this was the 
origin of its collections One of the first objects of the Society 
was the creation of a botanic garden, and a site was chosen 
which has cvlx since been retained M Micheli presented a 
hol-houae , exotic planLs and seeds were obtained , and courses 
of instruction in lxilany were given under the Society’s auspices 
by MM Micheli and de Saussure 

The most eminent representative of science in Geneva at this 
time was Charles Bonnet. He was asked to become the patron 
or Honorary President of the new Society He would have 
preferred the position of confr^re t but ended by complying with 
the request He died in 1793, bequeathing to the Society 300 
crowns, which provided for the maintenance of a gardener and 
other necevary expenses in the botanic garden, 

The activity of the young Society waff shown in a series of 
labours in the physical and natural sciences—labours of which 
an account has been given by Vaucher, one of the founders 
The question of a diploma of reception was raised, and, after 
much consideration, a seal was prepared This was abandoned 
-in 1819 in favour of a seal engraved by Bovy 

In 1792 the Society changed its name to " SocuRe Genevoise 
d’Hisloire Naturelle " Shortly afterwards the name by which 
the Society ie still known was adopted 

Under an impulse due to M d’Albert Henn Gosse, two 
other scientific Societies were founded m Geneva. One, created 
in 1803, went back to the name of 11 Socictc des Naturahstes M 
In 1829 it waa merged in the M Society de Physique et d'Hisloire 
Naturelle,” in whose archives its papers are preserved Many 
of these, according to M Wartmann, are of some importance 
The other Society was the " Societe Helv&ique des Sciences 
Naturelle*,“ founded in i8i£ Of this Society, which has con¬ 
tinued to flourish, the " Socictc de Physique” may be regarded 
as the Genevese section When it met at Geneva, in 1866, the 
two Societies united in the ceremony at the unveiling of a 
monument to M Gosse, 

When the number of members increased, a fixed place of 
meeting became necessary They met for some years at ihe 
Socide des Arts, then (from 1826) at the Academic Museum, 
and afterwards (from 1872) in the hall of the Society del Arts, 
The limes of meeting were changed from the second and fourth 
Co the first and third Thursday of every month , and in 1834 It 
was decided that a meeting should be held only on the first 
Thursday of the month 

The President holds office for a year, A Vice-President is 
also appointed. From 1S5S to 1879 the President entered upon 
his duties in July, and In the following Tune he was succeeded 
by the Vice-President. Now the President and Vice-President 
assume office at the beginning of the year. 

The Society consist 1 of active members, emeritus members, 
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and honorary members The former—limited in 1822 to forty, 
in 1863 to fifty, in 1878 to sixty—reside in the canton The 
emeritus membeiB are member* who have ceased to take an 
active part in the Society’s work The honorary members— 
limited in 1859 to sevenLy, in 1878 to sixty—are choaen from 
among men of science m Switzerland or any other part of the 
world There are also "associea libres,” who cannot be 
appointed before the age of twenty five, 

Although women do not habitually attend the meetings, 
there is nothing to prevent them from being connected wiLh ihe 
Society Mrs Somerville was an honorary member from 1834 
to 1873 

Very many communications submitted to the Society have 
marked important stages in the development of science At 
first some of the communications used to appear in foreign 
periodicals or in the Bibhothhque Bn,tattnu]ue t which afterwards 
became the lhl>Uoth*qnc L'mvusclle In 1820 it was decided 
that a collection of Memoirs should be issued, and that the 
task of selecting the papers should be intrusted to a Committee 
of Publication This Committee still exislc, its secretary being 
known as the corresponding secretary The first volume, con¬ 
sisting of two numbers, appeared in 1821 and 1822, and in 
1890 appeared the second part of the thirtieth volume The 
publication of the Memoirs, many of which are accompanied 
with plates, is very costly, but sometimes ihe writers bear the 
whole or a part of the expense A Bulletin , presenting a 
rlsu/nJ of the proceedings, has been issued regularly since 1884, 
and an account has also been given since 1883 in the Aiehive j 
dt r Sciences Physiques et Naturelles 

The funds of the Society aie derived from subscriptions 
gifts, and bequests At first the amount of the annual sub 
scription varied in accordance with the Society's needs, but in 
i860 it was fixed at twenty francs From 1829 to 1854 the 
Society was officially recognized by the Slate as the "Societe 
Cantonale de Physique et d’Histoirc Naturelle,” and received an 
annual subsidy , but during the last thirty eight years there has 
been no relation of this kind between the Society and the 
Government A sum of 1200 francs is paid annually by the 
Administrative Council for the hooka and memoirs wiLh which 
the Society enriches the public library of Geneva. 

The various collections possessed by the Society have been 
given partly to the Museum of Natural History, partly to the 
Botanic "Conservatoire” A prize of 500 franca is offered 
every five years for the best essay on a genus or family of plants 
The sum of 2400 francs which enables this prize to be offered 
was left to the Society for the purpose in 1841 by A P de 
Candolle Since 1886 the Society nos reserved for itself, at a 
cost of 600 francs per annum, a place at the Zoological Labora 
lory of Vdlcfranche, and the person who is to be allowed to 
take advantage of it is chosen in accordance with a fixed set of 
rules 

The Society now includes fifty-four ordinary members, four 
emeritus members, fifty honorary member*, and thirty-one 
associh hbres Among the honorary members are many of 
the moit eminent men of science in Europe and America. 


THE TRANSMISSION OF ACQUIRED 
CHARACTERS THROUGH HEREDITY 


'THIE bearing of insects upon this subject is very clearly 
^ brought out by Prof C V, Riley in a recently published 
paper on "Some Interrelations of Plants and Insects” read 
before the Biological Society of Washington After dealing 
with the facts connected with the irsects associated with the 
interesting plants of the genus Yucca and the pollination of their 
flow ers by the \ucca Moth, and touching briefly upon certain 
aspect a of fig-caprlficatlon, he maket-the following remarks — 
" Now, when it comet to the bearing which the history of 
these little moths has upon some of the larger questions lhat are 
now concerning naturalists (for instance, the transmission of 
acquired characters, or the origin, development, and nature of 
the intelligence displayed by the Lower animals), broad fields of 
interesting opinion and conclusion open up before us—fields 
that cannot pusaibly be explored without trenching too much 
upon your time I will close, therefore, with a few luminary 
expretsioni of individual opinion, without attempting to 
elaborate the reasons in detail, and with the object of dialing 
further duaurion, which is one of the objects of the paper My 
first conviction is that insect life and development give no 
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countenance to the Weinman school, which denies the tran^ 
mission of functionally acquired characters, but that, on Lhe 
contrary, they furnish the strongest refutation of the views urged 
by Wcissman and his followers The little moths of which I 
have been speaking, and indeed the great majority of insects— 
all, in fact, except the truly social species—perform their humble 
parts in the economy of nature without teaching or example, 
for they are, for the most part, born orphans, and without 
relativeshaving experience to communicate The progeny of 
each year begins its independent cycle anew Yet every indi¬ 
vidual performs mare or less perfectly its allotted part, as did its 
ancestors for generation after generation The correct view of 
the matter, and one which completely refutes Lhe more common 
idea of the fixity of instinct, is Lhat a certain number of indi¬ 
viduals are, in point of fact, constantly departing from the lines 
of action and variation most useful to the species, and that these 
are the individuals which fail to perpetuate their kind and be 
come eliminated through the general law of natural selection 
“ Whether these actions be purely unconscious and automatic 
or more or less intelligent and conscious, does not alter the fact 
that they are necessarily inherited The habits and qualities 
that have been acquired by the individuals of each generation 
could have become fixed in no other way than through 
heredity Many of these acta, which older naturalists explained 
by that evasive word " instinctive," may be Lhe mere uncon 
scious outcome of organization, compurab'e to vegetative growth, 
but insects exhibit all degrees of intelligence in their habits and 
actions, and they perform acts w hich, however voluntary and, 
as I believe, conscious in many cases, as in that of our Yucca 
Moth, could not be performed were the tendency not inherited 
Every larvx which spins or constructs a hihernaculura, or a 
cocoon in which to undergo Us transformations, exemplifies the 
potent power of heredity in transmitting acquired peculiarities 
A hundred species of parasitic larvar, e v, of the family Rra- 
comdx, which in themselves are almost or quite indistinguish¬ 
able from one another structurally, wdl nevertheless construct a 
hundred distinctive cocoons—differing in form, in texture, in 
colour and in marking—each characteristic of its own species, 
and in many instance? showing remarkable architectural pecu 
lianties These are purely mechanical structuie^, and can have 
little or nothing to do with the mere organization or form or 
structure of the larva, but they illustrate in the most convincing 
manner the fact that the tendency to construct, and the power 
to construct, the cocoon afLtr some definite plan, must be fixed 
by heredity, since there is nu other way of accounting for it 
This fact alone, which no one seems to have thought of in the 
discussion, should be sufficient to confound lhe advocates of the 
non transrmssibility of acquired characteristics 

"Thus, to my view, modification has gone on in the past, as 
it is going on at the present time, primarily through heredity 
in the insect world I recognize the physical influence of 
environment , I recognize the effect of Lhe interrelation of 
organisms , I recognize, even to a degree that few other-, do, 
the psychic influence, especially m higher organisms—the power 
of mind, will, effort, or the action of the individual as contra- 
distinguished from the action of the environment , I recognize 
the influence of natural selection, properly limited , but above 
all as making effective and as fixing and accumulating the 
various modifications due to these or whatever other influences, 
I recognize the power of heredity, without which only lhe first 
of the influences mentioned can be permanently operative ” 


forthcoming scientific books . 

AMONGMessrs Macmillan ANDCo'sannouncementa arethe 
followingbooks —“Evolution and Mans Placein Nature," 
by Prof H Colder wood , "A Primer of Practical Horticulture," 
bv J Wright; "A Text book of Tropical Agriculture.” by H A 
Nichollx, M,D, F.L S , C M Z S , with illustrations , “ The 
Food of Plant!,” by A P Laurie, "Metal Colouring and 
Bronzing,” by Arthur H. Hiorn* , 11 Differential Calculus for 
Schools, ' by Joseph Edwards , “The Beauties of Nature and 
lhe Wonders of the World we live in," by ths Right Hon Sir 
J°h Q ^ u bbocL, Bart , MP, F R.S , with 4 Uujtratioai , 
''Fmgor Print*/' by Francis Gallon, F,R S , with num;rous 
iUufttrationi , “ Hereditary Genius an Inquiry Into its Liws 
and Consequences," by Francis Galton, F R S , now ciitlon , 
"Materials for the Study of Variation in Animals," Part I , 
discontinuous variation, by William Bateson, 111 unrated ; “On 
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Colour Blindne^, ’ by I horrid H Bickerton, illustrated 
(Nat url senes) , Hygiene iLs Principles as applied to Public 
Health, adapted Lo the requirement's of the Elementary and 
Advanced Stages of the Science and ArL Department, &c ," by 
Edward F Willoughby, M 13 , new and enlarged edition , ” A 
Uniform Edition of Prof Huxley's Essays, Uniform with the 
works of Emerson, John Morley, &c , in 6 vols , comprising 
Lay Sermons, Addresses and Reviews, CnLiqucs and Addresses, 
Science and Culture, American Addresses, Man's Place in 
Nature," &c , " Atlas of Classical Antiquities,” by Th 

Schreiber, edited for English use by Prof W C F Anderson , 
“ Researches on the Propagation of Electrical Puree," by Prof 
Henrich Hertz, authorized translation by Prof D E Jones, 
D Sc, illustrated, "A Text-hook of Pathology Systematic 
and Practical,” by Prof D J Hamilton , “ Electrical Papers," 
by Oliver Heaviside, “ Pioneers of Science," by Prof Oliver 
Lodge, with portraits and other illustrations, "The Diseases 
of Modern 1 ife," by U W Richardson, M D , new and cheaper 
edition, 1 ‘ The Theory and Practice of Absolute Measure¬ 
ments 111 Electricity and Magnetism," by Prof A Gray, Vol II , 
and “ A Theory of Wages and its Application lo the Eight 
Hours Question and the Labour Problems," by Herbert M 
1 hompson 

Mr Murray announces —“Explosives and Their Powers," 
translated and condensed from Lhe French of M flerihclot, 
by C Napier Hake and William NacNab, with an introduc¬ 
tion by Ei Colonel J P Cundill, R A , H M Inspector of 
Explosives, with illustrations , ‘ 1 Charles Darwin," a Biography, 
founded on lhe 11 Life and Letters of Charles Darwin," by his 
son, 1 ‘Tancis Darwin, F R S , with portrait and illustrations , 
“The Collected Works of Werner Von Siemens,” translated 
by E F Bimber, vol u “Applied Science, 1 with illustrations , 
“ Notes by a Naturalist on II M S Challenger^ a record of 
observations made during the voyage of H M b Challenger 
round the world in the years 1872 76, under the command of 
Captain Sir G S Nares, R N , K.C 13 , t R S , and Captain F 
T Thomson, R N , by H N Moseley, F R S , a new and 
cheaper edition, with portrait and numerous woodcuts , “ Re¬ 
cords of a Naturalist on the Amazons during Eleven Years’ 
Adventure and Travel,” by Henry WalLer Bales, a new edition 
of the unabridged work, with a memoir of the author by Ed- 
waid Clodd, with portrait, illustrations, and map , "The Eng 
lish Flower Garden Design, Views, and Plants," by W 
Robinson, third edition, entirely revised, with many fine addi¬ 
tional engravings , 11 A Manual of Naval Architecture," for the 
use of officers ot the Navy, the Mercantile Marine, ship¬ 
owners, ship builders, and yachtsmen, by W H White, C B , 
F Rb , third edition, thoroughly revised and in great part re¬ 
written, with 150 illustrations , " Outlines of Ancient Egyptian 
History,” based on the work of Auguste Manetle, translated 
and edited, with notes, by Mary Brodrick, a new and revised 
edition , " The Metallurgy of Iron and Steel,” by the late John 
Percy, MD, FRS, a new and revised edition, with the 
author’s latest corrections, and brought down to the present 
time, by IT Bauerman, F G S , with illustrations , " Studies in 
Modern Geology," by Dr R D Roberts , “ The Physiology 
of the Senses, by Professor McKcndnck and Dr, Snodgrass, 
with illustrations, "Outlines of Modern Botany,” by Prof 
Patrick Geddes , "Logic, Inductive and Deductive," by Prof 
Minto , “ Psychology A Historical Sketch,” by Prof Seth , 
“An Introduction to Physical Science,” by John Cox, and 
“ The History of Astronomy," by Arthur Berry 

Among the books in active preparation at the Clarendon 
Press may be mentioned —“The Logic of Hegel,” translated 
by W Wallace, new edition, 11 Mathematical Papers of the 
late Henry J S Smith, Savilian Profeasor of Geometry in the 
University of Oxford,” with portrait and memoir, 2 vols quarto , 
“Researches In Stellar Parallax by the Aid of Photography" 
(Astronomical Observations made at Lhe University Observatory, 
Oxford, fosc. lv ), by C Pritchard, D.D , F R.S , a supple¬ 
mentary volume to Prof Clerk Maxwell's “ Treatise on Elec¬ 
tricity and Magnetism,” by J. J Thomson, “A Manual of 
Crystallography,” by M H N. Siory-Maskelyno , “Ele^ 
men tar y Mechanics, by A L. Selby , “ Analytical Geometry, ” 
by W. J Johnson, “A Treatise on the Kinetic Theory of 
Gases, by H W. Watson, D Sc., new edition , " Hydrostatics 
and Elementary Hydro kinetics, by G M Minchin , "A Text¬ 
book of Pure Geometry,” by J W Russell, “Catalogue of 
Eastern and Australian L*p%dopieia Hittrocera in the Collection 
of the Oxford University Museum,” by Colonel C Swinhoe . 
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and 11 Epidemic Influenza a Study in Comparative Statistics, 1 ’ 
by F A Dixey, D M 

The Cambridge University Press promises —"The Col¬ 
lected Mathematical Papers of Prof Arthur Cayley, Sc D , 
F K S vol v , "A History oflhe Theory of Elasticity andof the 
Mrength of Materials,” by the late I Tod hunter, Sc 1 ) , F R S , 
edited and completed by Prof Karl Pearson, vol 11 , Saint 
Venant to Lord Kelvin (Sir William Thomson), " A Treatise 
on Analytical Statics," by E J Roulh, Sc D , F R S , vol 11 , 

1 A Treatise on the I heory of Functions of a Complex Van 
able," by A R Forsyth, Sc D , Y It S , “ The Jurassic Rocks 
of Cambridge,” being the Sedgwick prize essay for the year 
l 806 , by the late T Roberts, M A , "hossil Plants as Tests 
of Climate," being the Sedgwick pn/e essay for 1892, by A C 
Seward, MA , "An Elementary 1 realise on Plane Trigo 
nometry," by E W Hobson, Sc D , and C M Je^sap , 
"Euclid’s Elements of Geometry, Books v and vi ," by H M 
Taylor, "Mechanics and Hydrostatics for Beginners " (this 
book will include those portions of these subjects which a/e re¬ 
quired for the Matriculation I xaminalion of the* University of 
London, by S L Loney) , and 11 Solutions to the Fxercisesin 
1 uclid, Books 1 -iv l y W \V Taylor 

Messrs Whit taker ais n Cu announce —Prof Oliver Lodge's 
" Treatise on Lightning Conductors ami Lightning Guards , " 
"A Comprehensive Work on the Dynamo," by C C Jiawkms 
and F Wallis , " Coal Pits and Pitmen,” by K Nelson Boyd, 
M Inst C E , " Pallcrn-Making for StudenLs in Technical 
Schools and Apprentices," by a Foreman Pattern Maker , 
"Fitting for Engineer StudenLs and others,” by the same 
author P leclncal Experiments,” by G l 1 Bonney , "Prac¬ 
tical Flectric Light Pitting," by F C Allsop , "Plectric-Light- 
mg and Power-DLtribuLinn,” by W Ferren Maycock, M 1 E E , 
" How to Manage a Dynamo," by S R Boltone , " The Manu¬ 
facture of Soap,” by W Lawrence Gadd, FIG, F C S , 
"Ship's Carpentry, l»y M and A Mowat, "Hammered 
Metal Work," by C G Leland, author of "Wood- 
Carving" and "Leather Work " In the Library of Popular 
Science—"Electricity and Magnetism,” by S R Boltone, 
" Chemistry," by T Bnlaq, F I C , F C S , 11 Geology,” by 
A J. Jukes Browne, 1 G S , and other Volumes An Import¬ 
ant Work for Medical Students—" Dissections Illustrated,” 
a Graphic Handbook for Students of Human Anatomy, by C 
Gordon Drodie, F R C S , wnh Plates, carefully drawn and put 
on the stone by Percy Highley, from dissections of the human 
body made by the Senior Demonstrator of Anatomy at the Mid¬ 
dlesex Hospital Medical School, the first part of which, with 17 
coloured plates of the upper limb, two thirds natural size, will 
be Issued immediately 

In Mr Sta'NI-ord s list attention is drawn to —A translation 
into English by Dr Hatch of Dr Theodor Posewitz's work on 
"Borneo its Geology and Mineral Resources " (the trans 
lator has added a number of references and notes, and four new 
maps accompany Lhe translation), a new book by Mr Edward 
North Buxton, being an account of his adventures in pursuit of 
large game in various parts of the world (it will be entitled 
" Shorc Stalks or Hunting Gamps, North, Last, South, and 
West,” and will be accompanied by a number of original 
illustrations), the paper on "The Fayftm and Lake MoeriB," 
which Major R Hanbury Brown communicated to the recent 
Oriental Congress, with photographs by the author, diagrams, 
and a new map, "Cnstorofogia or the Traditions of a 
Canadian Beaver,” by Mr Horace T Marlin, of Montreal (the 
work will be a handsome octavo, with a number of maps and 
Illustrations), "The Partition of Africa,” by Mr J Scott 
Kellie, Secretary to the Royal Geographical Society (It will 
be brought well up to date, and supplied with an excellent 
apparatus of maps), and new Editions of the following 
"Tanganyika - Eleven Years in Central Africa,” by Captain 
Hare ; the Ute Sir Andrew Ramsay's " Physical Geology and 
Geography of Great Britain,” revised by Mr W Topley, 
FG S. j Prof James Gelkle’s "Great Ice Age,” thoroughly 
revised ; and the late Sir Charles Anderson’s " Llncojn Guide,” 
revised bv the Rev A R MaddUon, Librarian and Succenlor 
of Lincoln Cathedral 

Mevin, BailliJ'bb, Tindall and Cox have in the press ■— 
"A Manual of Practical Medical Electricity,” by Dawson Turner, 
MD, FR-CP Ed, MRCP Lond j "The Practical 
Guide to the Public Health Acts and Correlated Acts for Officers 
of Health and Inspectors of Nuisances,” by Thos Whiteside 
Hhne, M.B , second edition, enlarged; 11 Modern Thera 
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peuhe?, Medical and Surgical, including the Diseases of Women 
and Children," by Geo II Napheys, M D , ninth edition, 
revised and enlarged by Drs Allen Smith and Aubrey Davis, 
vol 1, Medical, "Diseases of the Throat and Nose," a 
Practical Guide to Diagnosis and Treatment, with 220 typical 
illustrations in chromo lithography and numerous wood engrav¬ 
ings, by Lennox Browne, F R G S Edin , fourth ediLion 
Messrs W11 Liams and Norgate will publish —"Against 
Dogma and Free Will,” by II Croft Hiller, in which the author 
wishes to prove from the discoveries of Wcismann the impossibility 
of Free Will, the certainly of Science, and the uselessness of 
Metaphysics, and in two volumes "The Supernatural Us 
Origin .Nature, and Evolution,” by John II King, in which the 
author treats first of the origin and nature of Supernal Concepts, 
and then of the evolution of the Supernatural in various nations 
and its modern presentations 

Mkssrs GuRN h Y AN n J At ksoN have ready for immediate pub 
lication —" Odorographia," a Natural History of Raw Mateirals 
and Drugs used in the Perfume Industry, by [ Gh Sawer, K LS , 
"The Birds of LanLishirL, ” hy F S Mitchell, second edition, 

| revised and annotated by Howard Saunders, F L S , etc , with 
I additions by K J Howard, and other local authorities , a fourth 
edition of 11 Destructive Distillation,” by Dr Mills, K K S , and 
n hook on " Wild Spain," by Abel Chapman and Walter J 
Buck, treating of lhe-beasts and birds of the Peninsula, deer, 
ibex, chamois, wild boar, and lynx, and bustards, flamingoes, 
eagles, vultures, game, and wild fowl, with more than 150 
illustrations 

Messrs Sampson Low and Co , Limi 1 ed, have in hand — 
"The Student^ Chemistry,” by R L Taylor, F I C , F C S , 
fully illustrated , and "The Glacial Nightmnre," by Sir Henry 
II Howorlh, M P , 2 vols 

Messrs Cassfll and Co , Limited, announce "TheDawn 
of Astronomy, by J Norman Lockyer, FRS , "Beetle*, 
j Butterflies, Mothi, and other Insects,” a brief introduction to their 
collection and prest rv.Uion, by A W Kappel, l r L S , h E S , 
and W Fgmont Kirby, with 12 coloured plates, "Cassell's 
Storehouse of General Information," Vol III , fully illustrated 
with high class wood engravings, and wiLh maps and coloured 
plates, "The Year-Book of Science” (second year of issue), 
j edited by Prof Bonney, FRS, and containing contributions 
| by leading scientific writers , Ponul ir editions of Figuier’s works 
revised by eminent British authorities, "The Insecl World,” 
" Reptiles and Birds " (new volumes), and "The Year-Book of 
Treatment for 1893,” a critical review for practitioners of medi¬ 
cine and surgery 

Messrs Chas Griffin and Co , Limited, will iBsue 11 Dis¬ 
eases of the Heart (Diagnosis of),” by A Lrncst Sansom, M D , 
FRCP, with 13 plates and illustrations in the text , " Rup 
tures, a Treatise on," by J F C Macready, FRCS, with 
numerous plates engraved on the stone after photographs , 
" Clinical Diagnosis the Chemical, Microscopical, and Bacteno 
logical Evidence of Disease,” by Prof von Jaksch, of Prague, 
translated from the third German edition by Jas Cagney, M D , 
with additional illustrations, many in colours, second edition , 
" The Diseases of Children Medical and Surgical,” by H 
Bryan Donkin, M B , F R C P , and Billon Pollard, M D , 
FRCS , "Gynecology,” a practical treaLise on, by J 
Halliday Croom, M D , wiLh the collal>oration of MM. Milne 
Murray, M B , and Johnson Symington, M D , 11 Midwifery," 
a practical treatise on, by John Phillips, M D , "A Manual of 
Obstetrics," for the use of StudenLs, nurses, and midwives, by 
Arch, Donald, M D , " Forensic Medicine and Toxicology " (a 
textbook of), by J Dixon Mann, MD, FKC.P , " A 

Medical Handbook for the Use of Students," by R S AitchUon, 
MB, FRCP, Edm , "Inorganic Chemistry " (a Text-Book 
of), by Dr Dupr^, FRS, and Dr Wilson Hake, second 
edition, revised, "Mind in Matter,” by the Rev James Tail, 
third edition, revised and enlarged, with special reference to 
later Darwinism , "Biology” (a Text-Book of), by Prof. J R 
Ainsworth Davis, new edition, revised and enlarged. In two 
parti (1) Vegetable Morphology and Physiology, (2) Animal 
Morphology and Physiology, vprth additional illustrations , 
"Coal Mining” (a Text-Book of), by H W Hughes, F.G S , 
with fronllibiece and 490 illustrations, reduced from working 
drawings] "Ore and Stone Mining,” by Prof. C Le Neve 
Foster, D Sc , with numerous illustrations; "Dyeing” (a 
manual of), for the use of practical dyers, manufacturers, and 
students, by Dr Kneeht, Chr Rawson, and Dr, R Loewenthal, 
with numerous illustrations and specimens of dyed fabrics , 
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“OiL, Fats, Waxes, and Allied Materials, and the Manufacture 
therefrom of Candles, Soaps, and other Products,” by C R 
Alder Wright, D Sc , K R S , with numerous illustration 1 ! , 
11 Painters' Colours, Oils, and Varnishes ' (a practical Manual), 
by Geo II Hurst, with illustrations, “Applied Mechanic^ 
(an Elementary Manual of), for first year sLudents, by Prof A 
Jamieson, F K S E, with very oamenus illustrations , 
and “Griffin's Electrical Trice Book,” for the use of clecLncal, 
civil, marine, and borough engineers, local authorities, architects, 
railway contractors, &c , edited by II J Dowsing 

Messrs Swan Sonnensciikin and Co 's list contains — 
“Text Book of Embryology Man and Mammals,” by Dr Oscar 
Hertwig, translated and edited from the third German edition 
by Dr E L N^rk, fully illustrated , “ Text-Book of Embryo¬ 
logy Invertebrates," by Drs Korschelt and Heider, translated 
and edited by Dr l ? L Mark and Dr W M Woodworth, 
fully illustrated, “ I ext B >ok of Comparative Geology,’' 
adapted from the work of Dr Knyser, by Philip Lake, fully 
illustrated, “Text Book of Paleontology for Zoological Stud¬ 
ents,” by Theodore T Groom, fully illustrated , " Text Book 
of Petrology,” by E II Hatch, D Sc, a reviHed and enlarged 
edition of “ An Introduction to the Study of Petrology, wnh 
S6 illustrations , " Handbook of Systematic Botany," by Dr F 
Warming, translated and edited by M C Potter, fillly illus¬ 
trated “ Practical Bacteriology," by Dr MiguH, translated 
and edited by H | Campbell, M D , “The Geographical 
Distribution of Disease in England and Wales,” by Albed 
Haviland, M 1 ) , with several coloured maps , “A 1 realise on 
Public Hygiene and its applications in different European 
Countries/' by Dr Albert Palmberg, translated, and the English 
portion edited and revised, by Arthur Newsholme, M D , fully 
illustrated, “The Photographer's Pocket Hook,” by Dr E 
Vogel, translated by F C Connd, illustrated , “ l he Recru 
descence of Leprosy and the Report of the Leprosy Com 
mission,” by William lebb , “ Roaring in Horse'i its 
Pathology and Treatment,” hy V J Cadiot, translated by 
Thomas J Watt Dollar, M RC V S “Introductory Science 
TexL-Books” additions—Introductions to the Study of “ Zoo- 
logy,” by LI l indsay, illustrated , £ The Amphioxus,” by Dr 

B llalschek anrljamts Tuckey, illustrated, “Geology,” by 
Edward B Aveling, D Sc (bond ), illustrated , “ Physiological 
Psychology,” bj Dr Th 7 iehen, adapted by Dr Otto Beyer 
and C C Vanliew, with 21 ll lust rat ions , “ Biology,” by II J 
Campbell, ML) “Young Collector Senes” additions— 
“ Flowering Plants,” by James Britten, F L S , " Grasses,” by 
W Hutchinson , “ Fishes ” hy the Rev II C Macpherson , 
and “Mammalia,” by ihe Rev H C Macpherson 

The Societv foh Promoting Chris tian Knuwledgf has 
nearly ready for publication —“ Star Atlas,” gives all the stars 
from I lo 6 5 magnitude between the North Pole and 34' south 
declination and all nebulse and star clusters which are visible m 
telescopes of moderate powers, translated and adapted from the 
German of Dr Klein, by the Rev E McClure, M A , new 
edition brought up to date, with eighteen charts and eighty 
pages illustrative letterpress “ Vegetable Wasps and Plant 
Worms,” by M C Cooke, LL D , illustrated “Our Secret 
Friend* and Foes,” by Prof Frankland, F R S 

Messrs Lo womans and Co are preparing for publica¬ 
tion — “ The Ruined Cities of Mashonaland being a Record of 
Excavations and Explorations, 1891-92/’ by J Ihcodore Bent, 
F R G S,, with numerous illustrations of Maabonaland, and of 
the author’s interesting discoveries of the remains of a pre¬ 
historic people at the Zimbabwe nuns. An English translation 
of WUllner’s “ Lehrbuch der Electrlcitat,” in 2 vols , translated 
and edited by G W de Tunwlmann, B Sc , with 310 illus- 
Iratloni. The English editor hu added much new matter, and 
by some changes of arrangement and mode of presenting the 
subject hu endeavoured to make it a truthful representation of 
the present state of electrical science “Chemical Lecture 
Experiments,” by G S. Newth » 

Musis Lawrence and Bullen will publish — “Matricu¬ 
lation Chemistry/ 1 by Temple Orme 

Messrs. J and A Churchill promise “ Physiology” (Stu¬ 
dent's Guide Series), by E H Starling, M D, Lond , with too 
Illustrations, 11 A Guide to the Science of Photomicrography/ 1 
by Edward C Bomfield, second edition, with 34 woodcuts and 
frontispiece, "Chemical Technology or, Chemistry id its 
application to Arts and Manufactures,” with which li Incor¬ 
porated “Richardson and Watts' CherniesL Technology,” 
ddited by Charles Edward Groves, F.R S., and William Thorp, 
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B Sc vol, 11 Lighting—Sections Slearme, by Mr John 

Mc\rthur, Candles, by Mr Field, Oil*, Oil Fields, Lamps, 
by Iloverton Redwood , Gas, by Chas Hunt , Electric Light¬ 
ing, by Prof Garnett, “Commercial Organic Analyse,” by 
Alfred H Allen, F I C , F C S A treatise on the properties, 
proximate analytical examination, and modes nf assaying the 
various organic chemicals anil products employed in the arts, 
manufactures, medicine, &c , with concise methods for the 
detection and determination of their impurities \d alterations, 
and products of decomposition Vol 111 , Part 2, Organic 
bases, cyanogen compounds, albuminoids, dec “ Wilson's 
Anatomy,” edited by Prof Henry L Clark, eleventh edition, 
with 26 coloured plateH, and 492 woodcuts , “ Morris’s Ana¬ 
tomy/ 1 a treatise by various authors J B Sutton, H Morns, 
J N Davies Colley, W J Walsham, 11 St John Riooks, 
R M Gunn, A Hensman, P Treves, W \nderson, and 
W II A Jacobson, with more than 500 illustrations, many 
being coloured , “Ambulance Lectures,” to which is added a 
Nursing Lecture, in accordance with the regulations of the St 
John Ambulance Association, by John M H Martin, M D , 
third edition, with 60 engravings, 142 pp , and an English 
edition of jTommasi Crudeli’s well known woik on the Climate 
of Rome ■ 

Mr Lewis s 'innouncements are —“Various Forms of Hys¬ 
terical or bunU10n.il Paralysis,” by IT C Charlton Haitian, 
M D , F R .S , “ Diseases of the Skin Their Description, 
Pathology, Diagnosis and Treatment/' by II RadclifTe Crocker, 
MI), 1' R (_ P , second edition, with numerous illustrations , 
" A Text book of Ophthalmology,” by Dr Ernest Fuchs, trans¬ 
lated from the German by A Duane, M D , in one large octavo 
volume, with 178 illustrations, “Public Health Laboratory 
Work,” by II R Krnwoml, M B , with illustrations , “ Hy¬ 
giene and Public Health," by I ucius C Parkes, MD, 
third edition, with numerous illustrations, 11 A Handbook ofLhe 
Disiasen of the Lye and their Treatment,” by Henry R 
Swanzy, MB, F R C S l , fourth edition, illustrated with wood 
engravings, colour Lusts, etc “ A L’harmacopoeia for Diseases 
of the Skin,” edited by Jxmrs Slartin, third edition , and “The 
Sanitary Inspector's Handbook and Text book for Students 
preparing for the Fxam mat ions of the Sanitary Institute, Lon¬ 
don, " by Albert Taylor, with illustrations 

Messrs G Pun IP and Son have in the press’—"British 
New Guinea,” a compendium of all the most recent information 
respecting our Papuan Possession, by J P Thomson, with 
valuable scientific appendix dealing with the Geology, Fauna, 
Flora, &c , illustrated with numerous engraving* anti photo¬ 
graphs, and a coloured imp, “Christopher Columbus,” by 
Clements R Markham, C B ,formingvol vn of the World’s Great 
Explorers and Explorations, with 25 llluitralions and numerous 
coloured maps, “The Development of Africa,” a Study in 
Applied Geography, by Arthur Silva White, illustrated with a 
set of 14 coloured maps, specially designed by E G Ravenitein, 
F R G S , second edition, revised to April 1892 , "Atlas of 
Astronomy,” a Series of Seventy-two beautifully executed 
Plates, with Explanatory Notes, by Sir Robert Stawell Ball, 
F R S , " As tronomy for Every Day Readers,” and a Popular 
Manual of Elementary Astronomy, by B J Hopkuu, with 
numerous illustrations 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept 12 —M, Du chart re in the 
chair —On the heat of combustion of glycolic add, by M 
Berthelot —Note on several new facts relating to the physiology 
of epilepsy, by M Brown-Sequard If by epilepsy Is understood 
a group of reflex convulsive movements, it Is invariably induced 
in guinea-pigs by cutting one of ihe sciatic nerves. If, however, 
the section has been made in the lower part of the thigh, the 
convulsive manifestations often are confined to the side of the 
lesion, and the animal retains consciousness. This Is due to 
the regeneration of the nerve, which takes place rapidly, and 
which stopi the development of the disease, or even cures it 
altogether. Generally, the greater the number of Derve fibres 
severed, the stronger is the tendency towards epileptic fits- A set 
oT absolutely decisive facts have shown that a violent attack can 
be produced which is due to the spinal marrow alone. This 
epilepsy as displayed in guinea pigs is absolutely equivalent to 
the idiopathic or cerebral disease id man. Clinical as 
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well as experimental factj show lhal epilepsy hag no 
special seat in the brain, but that all parts of the nervous 
system, central or peripheral, may give rise to it —The 
meadowa in the dry summer of 1892, by M A Chaim — 
Absolute positions and proper motions of circumpolar stars, by 
M F Gonnexqiat —On a problem of analysis involved in the 
equations of dynamics, by M R LiouvilJc —On a recurring 
senes of pentagons inscribed m the same general curve of the 
third order, which can be constructed with the sole help of the 
straight edge, by M Paul Serret —On the calorific distribution 
of the heat of the sun at the surface of the northern and southern 
hemispheres of Lhe terrestrial globe, by M le Goarant de 
Tromehn II is sometimes thought that the fact of the sun 
being eight days longer in the northern hemisphere thau in the 
southern, is the principal came of the inequality of the dlslnbu 
lion of heat in the two hemispheres It can, however, be shown 
that the quantities of heat received by two symmetrical elements 
of the earth's surface, or by two cops bymmelncal with respect 
to the earth’s centre, are the same during the durations of the 
earLh's journey comprised hetween two pairs of opposite vectors 
Hence the total hrat received by (lie northern hemisphere during 
spring and summer is equal to that received by ^he southern 
hemisphere during autumn and winter J he trud cause of the 
difference of mean annual temperature in the two hemispheres 
lies in the difference of loss by radiation By the law of cooling 
bodie B , if two bodies have the same mean temperature, but 
different extreme*, Lhe one with the greatest extremes will lose 
most heat by radiation Thus the southern hemisphere, which 
15 nearer the sun in its summer and further away in its winler 
than the northern, will lose the greater quanULy of heat — 
Theory of a condenser interposed in the secondary circuit of a 
transformer, by M Dosin' Korda -On the thermal variation of 
the electrical resistance of mercury, by M Ch Ed Guillaume 
The relation between temperature and conductivity w as deter¬ 
mined by comparing the resistance of a mercury standard of 
about one ohm at different temperatures with another standard 
maintained at n constant Lcmperalure, with a special arrange¬ 
ment to eliminate the resistances of the contacts The formula 
deduced was— 

p r = Pol 1 + 0 00088879T f- o 0000010222! ■), 
and the value of the standard mercury ohm— 

106 3 I [g at o° 

(microlitre)f B 

— On a ptomaine obtained from a cultivation of J/tct oiotcus 
ietragenus, by M A B GnfTiths This Micrococcus, found 
associated with human phthisis, gives rise In a ptomaine if cul 
tivated on peploniscd gelatine for several days This ptomaine 
is a while solid, crystallizing in prismatic needles It is soluble 
in water, giving a feeble alkaline reaction It forms a chloro 
hydrate, a chlornaurate, and a chloroplatinnte, all cryslalhzable 
Nessler’s reagent gives a green precipitate, tannic acid a brown 
one, slightly soluble The formula appears to be CsHflNOg. 
It ib a poison, and produces death in thiny six hours It is un¬ 
doubtedly the product of the decomposition of the albumin by 
the microbe —On echinochrome, a respiratory pigment, by 
M A 13 Griffiths Mr McMunn discovered a brown pigment 
in the perivisceral fluid of certain echinoderins in 1883 This 
was separated by desiccating the fluid and dissolving out by 
chloroform The formula of echinochrome is C 11) . J H (lo N 1J FeS !1 0 1 , 1 
It serves a purpose in the body of the eclunoderm analogous to 
that of hamoglohine In the human body, but 13 not so highly 
developed as the latter The respiratory pigments in the lower 
animals not only cany oxygen to the tissues, but also retain 
oxygen in combination till taken up by the cellules Hence 
echinochrome, like hmmucyanine, chlorocruorine, and similar 
bodies, is more stable Lhan heemoglobine,—Physiology of the 
pancreas, experimental dissociation ol the external and internal 
secretions of the glands, by M J Ihiroloix—Influence of 
some deleterious gases on the progress of anthrax infection, by 
MM A Charnn and H Roger —Contribution towards the 
a.eptic method in hypodermic therapeutics, hy M Barthi^my 
—On the construction of a luminous fountain with automatically 
variable colours, by M G Trouve 1 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Booica.—The Locomoiiw Engine and Iti Development C E Sireuon 
'(LockwoodI —Universal Alias, Purl 18 (Cxjm 1 J>—Life Historic! qf North 
American Birds. C Bcndire (Wmihinglon) —Trail* Encyclopddiquc de 
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THE SPEECH OF MONKh YS 
The Speech of Monkeys By R L Garner (London 
Heinemann, 1 892 ) 

T is somewhat unfortunate, and is certainly not a little 
embarrassing to the critic who desires to take Mr 
Garner seriously, thaL he has chosen to present to the 
vorld “this first contribution to science on the subject 3 ’ 
if the speech of monkeys in the form of popular and 
:hatty anecdotes, with reflections thereon suitable for the 
delectation of elderly spinsters This is the style of 
writing to which we refer, and of which the book before 
us largely consists 

“ I shall long remember how this dear 11LLie monk 
(Pedro the Capuchin) would cuddle up under my chin, 
ind try so hard to make me understand some sad story 
which seemed to be the burden of his life 1 have 

frequently been enLcrtained by a like speech from 
little Dodo, who was the Juliet of the Simian tribe She 
belonged to the same species as the others, but her 
oratory was of a type far superior to that of any other of 
its kind that I have ever heard At almost any hour of 
the day, at the approach of her keeper she would stand 
upright and deliver to him the most touching and impas¬ 
sioned address The sounds which she used, and the 
gestures with which she accented them, as far as I could 
determine, were the same as those used by Dago and 
Pedro in their remarks to me as above described, except 
that Dodo delivered her lines in a much more impiessive 
manner than either of the others I have not been 

able up to this time to translate these sounds literally, 
but their import cannot be misunderstood My belief is 
that her speech was a complaint against the inmates of 
the cage, and Lliat she was begging her keeper not to 
leave her alone in that great iron prison with all those 
big, bad monkeys who were so cruel to her " 

This is the anecdotal style , die heidingof the chapter 
in which Dodo is introduced running thus 11 Dago talks 
about the Weather—Tells Me of His Troubles — Dodo 
in the 'Balcony Scene/ 3 < 5 Lc It is not easy, we repeat, 
to deal with this kind of thing in a spirit of serious criti¬ 
cism And then we have passages of which the 
following is a sample — 

“ I assert that all mammals reason by the same means 
and to the same ends, but not to the same degree The 
reason which controls the conduct of a man is just 
the same in kind as that which prompts the ape 
That same faculty which guided man to tame the 
winds of commerce, taught the nautilus to lift its 
tentacles and embrace the passing breeze That 

sychic spark which dimly glows in the animal 
ursts into a blaze of effulgence in man The one differs 
from the other just as a single ray of sunlight differs from 
the glaring light of noon. If man could disabuse his 
mina of that contempt for things below his plane of life, 
and hush the siren voice of self conceit, his better senses 
might be touched by the eloquence of truth But while 
the vassals of his empty pride control his mind, the 
plainest facts appeal to him in vain, and all the cogency 
of proof is lost. He is unwilling to forego that vain be¬ 
lief that he is Nature’9 idol, and that he is a duplicate of 
Deity Held in check by the strong reins of theology 
and tradition M —and so forth for another page^and a half 

These be the reflections suitable for the delectation of 
elderly spinsters. We must excuse ourselves from 
criticising Mr Gamer's remarks on reason in animals, 
for there is no evidence in his book that he has, by a 
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careful training in psychology, earned for himself the 
right of expressing a scientific opinion on this difficult 
question 

And yet Mr Garner is at work upon an interestingand 
important problem in the elucidation of which scientific 
results will be of great value , and he is working on the 
right lines, namely, those of experiment and observation 
in close contact with phenomena It is worth while 
therefore, to dig ouL from his volume the few results of 
scientific value he has at present re iclied, to endeavour to 
set them in their true light, and to encourage him in the 
further prosecution of his labours 

It is well known to all observers that animals emit 
sounds expressive of Lheir emotional states, and th it these 
sounds convey, and are often apparently intended to con¬ 
vey, m intimation to their fellow creatures of such 
emotional st ites No one who has watched .1 dog growl¬ 
ing, a cat swearing, or a lamb bleating, can question this 
element try fact The present writer has lately been ob¬ 
serving and making experiments with young chicks 
Towards the close of the first week there were at least 
five well-distinguished sounds the soft “ cheep ” of con- 
Lentmcnt, the more excited note of unusual satisfaction, 
the complaining “weep-weep' 3 of slight discomfort, the 
sharper cry when they were caught up, for example, by a 
strange hand, and, quite distinct fiom ill the rest, the 
danger 1 churr ” There can be little doubt that these 
several sounds, as emitted by one of the chicks, were of 
suggestive value to its little brothers and sisters And 
they were quite spontaneous and not the result of 
imitation, for the chicks had never seen any of their 
kind Had these chicks been re ired in the 01 dinary was, 
and not as experiment al orphans, their hen mother would 
no doubt have given opportunity for observing that by 
certain sounds she could call her brood's attention lo 
things good to eat And there can be little doubt that a 
dog can call its companion's aLtenLion to something 
worriable, though whether there are differentiations, 
for cat and rat, we cannot say We have ourselves been 
unable Lo detect such differences in our own dogs 

It is thus a matter of familiar observation that animals 
emit sounds which are of suggestive value, and that these 
sounds are in some cases suggestive of emoLional states, 
and in others of external objects It is to such sounds 
as emitted by monkeys that Mr Garner has mainly 
directed his attention Let us give in his own words 
some of his results — 

“ Standing near the cage of a little Capuchin, I imitated 
a sound which I had translated 'milk, but from many 
tests I concluded it meant ‘ food/ which opinion has been 
somewhat modified by many later experiments which led 
me to believe that he uses it in a still wider sense It is 
difficult to find any formula of human speech equivalent 
to it While the Capuchin uses it relating to food and 
sometimes to drink, 1 was unable to detect any difference 
in the sounds. He also seemed to connect the same 
sound to every kindly office done him, and to use it as a 
kind of ‘shibboleth’ More recently, however, I have 
detected in the sound slight changes of inflection under 
different conditions, until I am now led to believe that 
the meaning of the word depends somewhat, if not wholly, 
on its modulation ” 

Again — 

“ I approached the cage [of another Capuchin], and 
uttered the sound which I have described and translated 

Z 
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* drink' My first effort caught his attention and caused 
him to turn and look at me , he then arose and answered 
me with the same word, and came at once to the front of 
the cage He looked at me as if in doubt, and I repeated 
the word , he responded with the same, and turned to a 
small pan in his cage which he took up and placed near 
the door, through which the keeper usually passed his 
food, returned to me, and uttered the word again I asked 
the keeper for some milk, which he did not have, but 
brought me some watei instead I allowed the 

monkey to dip his hand into the glass, and lie would 
then lick the water from hia fingers and reach again I 
kept the glass out of reach of his hand, and he would 
repeat the sound earnestly, and look at ine beseechingly, 
as if to say, * l’lease give me some more' l was thus 
convinced that the word which I had translated ‘ milk/ 
must also mean ‘water/ and from this and other tests I 
at last determined Lhat it meant 1 drmk J in Us broad 
sense, and possibly 1 Llnrst ’ It evidently expressed his 
desire for something with which to allay his thirst The 
sound is veiy dilficult to imitate, and quite impossible to 
write exactly • 

We submit that these passages seem to indicate that 
Mr Garner has not yet, in this matter, reached results 
which have much definiteness and precision It would 
seem lhat the Capuchin emits sounds which arc mainly 
expressn e of a craving for something, and perhaps vaguely 
indicate that this something is water or other drink , 
though with regard to this objective implication we must 
remember lhat 011c of the capuchins “seemed to connect 
this sound to every kindly olfice done him " 

This is one of the nine words or sounds belonging to 
Capuchins Another is the sound which Mr Garner lias 
translated “ food Jp Of iL lie says — 

11 I observed that this sound seemed to be a salutation 
or peace making term with ihem, which I attiibuted to 
the fact that food was the central thought of every 
monkey's life, and thaL * onsequently that word would 
naturally be the most important of his whole speech ” 

Another sound which was emitted by a monkey when 
a storm was going on, and which, when reproduced by 
the phonograph, made the little fellow look out of window, 
Mr Garner translated “ weather," or thought that it 41 in 
some way alluded to the state of the we ither " Rut he 
does not seem quite clear about it 

“ I am not sure,” he sa>s, “how far it may be relied 
upon as a separate word It was so closely connected 
to the speech of discontent or pain, that 1 have not been 
able sime to separate the sounds, and I finally abandoned 
it as a separate word , but reviewing my work, and re¬ 
calling the peculiar conduct of this monkey and the con¬ 
ditions attending it, I believe it is safe to say that he had 
in mind the state of the weather n 

Three other sounds are plainly emotional in then 
nature—(1) an daim sound, used under stress of great 
fear, high in pitch, shrill and piercing , (2) a sound 

written thus “e-c-g-k" expressive of apprehension , and 
(3) a sound which is like a guttural whisper “c-h I’ 1 
expressive of the approach of something which the 
monkey does not fear 

inch are some of the sounds which Mr Garner mis¬ 
names (as we think) the “speech" of monkeys, and 
concerning which he exclaims — 

“ Standing on this frail bridge of speech, I see into 
that broad held of life and thought which lies beyond 
the confines of our care, and into which, through the 
galea that I have now unlocked, may soon be borne the 
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sunshine of human intellect What prophet now can 
foretell the relations which may yet obtain between the 
human race and those inferior forms which fill some 
place in the design, and execute some function in the 
economy of naLurc'"’ 


TIim, however, is one of those reflections which savour 
of the prattle of the parlour tea-table rather than the 
sober discussion of the study We should rather say 
that Mr G irner's investigations, if followed up in a 
spirit of critical accuracy, give promise of enabling him 
to extend our knowledge of the sounds emitted by 
monkeys—sounds which, wc g ither from his descriptions, 
are mamlj, if not entirely, of emotional origin, but which 
miv perhaps carry with them a more or less definite 
objective import We are of opinion that such extension 
of our knowledge of these emotional or othei sounds 
may prove a definite and valuable contribution to science, 
and we therefore heartily wish Mr Garner all success in 
the prosecution of his inquiry C LI M 


BE l -KhEPINl* 

Bees for Pleasure and Ptofit By G Gordon Samson 
(London Crosby Lockwood and Son, 1N92) 

“ TTOW doLh the little busy bee, <Jkc •* IJ asked Ur 
Watts a hundred and fift> years ago So long 
vs straw bkeps predominated, Lhe problem was insoluble 
I he bees impro\ed each shining hour in perfunctory 
fashion, building crooked combs, confusing brood with 
honey, exhausting their republic with superfluous swarm* 
dying hnally in the smoke-reek of an old pair of corduroys, 
enriched for malarious exhalation by more than one 
genervtion of bucolu wearers With frame hives came 
an Earthly Providence to answer the pious query , to 
control the economy of lhe hue, to prescribe the number 
of drones, multiply or restrict the queens, straighten out 
the combs, combine defective stocks into a single opulent 
society, disintegrate an overgrown community into new 
and independent nuclei, supplement Lhe tardy growth of 
brood or honey, increase fourfold the productiveness of 
every hive It is \s an adept in Providential operations that 
Mr Samson writes He renounces scientific erudition „ 
and his allusion to “powerful microscopes, 1 ’ his reliance 
on “ wonderful provisions of NaLure/’ his belief that by 
confining their visits to one kind of flower in a single 
journey the bees prevent the hybridization of species, 
show his disclaimer to be correct , but apiarian science 
w,b brought up to date last year in Mr Cowan's admirable 
book (NAlURk, vol 43, p 578), leaving room for just such 
a practical treaLise on manipulation and management as 
Mr Samson is competent to give 

No repetition can exhaust the interest attaching to the 
strange life-history of the hive bees While the solitary 
bees are created male and female, there appears in the 
gregarious bees a third sex, the workers or neuters (not 
neutrals , as Mr Samson calls them), having rudimentary 
ovaries and spermatothe^a, incapable of laying eggs, with 
Lhe ovipositor modified into a sting , themselves, in 
queenless hives, sometimes developed into more ad¬ 
vanced yet still imperfect females, known as fertile 
workers, aitd producing only drones In ordinary cases 
a single queen is the mother of the entire hive, bearing 
drone eggs only in her virgin state, fecundated once for 
all by a solitary nuptial act for the production of more 
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;han half a million of offspring During twenty-one days 
is egg, larva, pupa, the infant bee resides in the comb, 
fed by its older sisters on a paste of brood-food or chyle, 
to which in the case of workers honey is added after the 
first three days For a week after emergence the young 
bee remains at home in order to secrete wax, which is 
detached from the wax pockets by others , it is then pro¬ 
moted to the office ol nurse , for a fortnight or three 
weeks afterwards it gathers hone\, spends its maturity in 
the diffit ult work of comb-building, dies at the end of 
six or seven weeks, unless winter hibernation arrests its 
abonr and prolongs its life I he moral of its unique 
biography h.15 been pointed by many wriLers , the social 
esson of its communistic orderliness, the industrial ideal 
lowing from its co-operative toil and profit, the political 
example impressed by the curious completeness with 
which, at once a red rcpublu an anti an ardent cavalier, it 
:oinbines extreinest dcmoci atic sturdiness with devoted 
personal loyalty 

The common hive bee, as distinguished from the 
Humble, Carpenter, Mason, and other bees, belongs to 
the genus Apis, of which one species only, A melltpui^ 
is indigenous to Britain During the last few years the 
Ligurian, Carniohan, and Syrian bees have been largely 
ntroduced, from amongst which the cross known as 
Syno-Carmolian bears the palrn for fecundity, docility, 
honey-gathering, and hardiness thi ough the winter With 
1 svx arm of these and a ten-fraine hive the tyro may begin 
bee-keeping In manipulating he must not wear gloves , 
.hey make the fingers clumsy,and the sting,painful at first, 
:auses diminishing inconvenience on each successive inflic¬ 
tion, L111 the system is inoculated by the acid, and the sting 
is harmless In < resting their new home the bees require 
issuance , one or Lwo frames of brood-comb from the 
parent hive, with a limited number of drone cells, must 
be inserted As the frames fill, the master, utilizing the 
r act that honey is always stored abo\c Lhe brood, places 
‘ supers " over the frames, removing them as fast as they 
ire filled, while the full-charged combs from below are 
placed in an extractor and lhe liquid honey is withdrawn 
/\a much as ioo pounds of honey have sometimes been 
Lhus obtained in one season from a single hive The 
honey harvest begins with the blooming fruit trees in early 
spring, and slackens after the lime trees fade, but in 
heather districts a rich autumn store is raised, and Scottish 
bee-keeperg, having reaped the early crop from bean and 
rlover, send their hives by rail or boat to a considerable 
distance, to be placed upon the heath-clad moors in early 
August When an unfavourable winter has depopulated 
.he hives, it is possible to build up one strong colony out 
jf two or more weak stocks, retaining only the youngest 
ind most prolific queen The bees will resent the coah- 
ion, and a general fight will impend , but if sprinkled 
jnth thin syrup and with flour their power of discerning 
Trojan from Tynan is cancelled by the identity of 
appearance and o scent. 

11 Just so the prudent husbandman, that seas 
The idle tumult of hu factious bees, 

Powders them o'er, till none discern his foes, 

And all themselves in meal and friendship lose. 

The insect kingdom straight begins to thrive, 

And all work honey for the common hive," 

Mr. Samson does well to press the economic value of 
mcs not only as honey-makers, but as fruit-setters. Id 
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cold sunless springs their igency is essential to the fer¬ 
tilization of the bloom , in districts adjoining a large 
apiary the fruit trees arc nmnahly laden with heavy 
cropb, deteriorating as we remove further from its neigh- 
bouiliood , and instances are well authenticated from the 
cider counties in which a general destruction of bees by 
a long and variable winter has been followed by the loss 
of the apple crop Both fruit and honey are at present 
foi the most part imported from abro id , if fruit is to be 
laigely cultivated in the small holdings of the future, it 
must be sustained and enriched by bcc-keepmg 

In this, as in other industries, there are occasional 
difficulties baffling to all but experts Oucens will refuse 
to be reared, supers will remain unfilled, stocks will need 
stimulation in Lhe spring and building up in early winter, 
foul brood, deadliest of bee maladies, will infect the luve 
In all such complications and for many more Mr 
Samson offers full and clear instruction Portable in 
form and cheap of cost, his book should form part, aJong 
with “ smoker," bee veil, queen cage, “ driving irons, ’ 
and Ci doubling box,” of every bee-keeper's equipment 

W Tuckwki l. 

A NEW COURSE OF CHEMICAL 
INSTRUCTION 

A New Course of Experimental Chemistry , with Key 
By John Casteil-Evans, F I C (London Thomas 
Murby ) 

H L basis of the course of instruction here put forward 
consists in making the student perform an experi¬ 
ment wiLh a definite object in view The result of the ex¬ 
periment is carefully withheld, and must be discovered by 
the student himself In this way he is led to acquire know¬ 
ledge by his own exertions, and theoretically at least such 
a method has more to recommend it than any other la 
practice, however, the tune required to rigorously carry 
out this system is no doubt an obstacle to its general 
adoption, 

If with the author we lay down the law that u the stu¬ 
dent must not be allowed to use any chemical name or 
term until he has discover^ for himself Lhe thing or pro¬ 
cess represented by it," to acquire but a moderate know¬ 
ledge of the chemistry of to-day appears well-nigh an 
impossibility It was thus a matter of interest to see how 
a work based on this system could be comprised within 
reasonable limits of space The author, however, does 
not seem to intend the above restriction to be literally en¬ 
forced To go no further than the first lesson, we find the 
student employing the ordinary chemicals, phosphorus, 
ammonium nitrite, potassium chlorate, &c , things which 
he makes no attempt to discover , only m the case of the 
more important processes and substances usually met 
with in a chemical course is any such attempt made. 

The book consists of two partB The first part con¬ 
tains a senes of experiments and problems , the latter 
being set upon a course of lectures which are in¬ 
tended to be given concurrently with the labora¬ 
tory instruction, and which deal more especially 
with the physical aspect of the subject Outlines 
of these lectures, results of the experiments, and full 
solutions of the problems are to be found in the Key, 
which may be obtained separately or bound up with the 
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two parts I he experiments start off with the common ly 
occurring phenomena of combustion, and lead up to the 
laws of chemical combination, the determination of 
chemical equivalents, vapour densities. See 

Part II consists of qualitative and quantitative ana¬ 
lysis Laken together, no attempt being mide Lo seprrate 
the two The results of the experiments are here care¬ 
fully withheld from the student, and are given in the Key 
A useful table for the detection of the positive radicles 
is published separately, and may be used in connection 
with this part 

The book can be recommended as a trustworthy one, 
and, apart from the novelty of the system adopted, 
as a storehouse of knowledge useful to the chemist, it 
will be appreciated by many a teacher 

The problems are actual examples met with in the 
laboratory, and appear to be free from the artificial 
exercises so common in text books It is also noteworthy 
that they, as well as the lectures, are concerned to a con¬ 
siderable extent with the energy changes as well as with 
the material changes which constitute chemical ph eno- 
niena 

In glancing at Lhe tables of physical constants lo be 
found as answers in the Key, it is frequently noticeable 
that these magnitudes are given to an accuracy which is 
altogether fictitious For example, to express heats of 
vaporization or absorption coefficients to one part in 
thousands of millions, or to give a boiling point such as 
that of bromine to one thousandth of a degree Fahren¬ 
heit, tends to create an erroneous idea of the accuracy 
with which such determinations can be made In one or 
two instances the information is not quite up Lo date 
Hydrofluoric acid, for instance, ii still formulated 
and Bunsen’s values for the absorption coefficients of hy - 
drogen and oxygen are sLill given, although they have been 
superseded by the observations of Winkler and Timo- 
fdef Van der Waals's work might have been included 
in the otherwise serviceable account of the kinetic theory 
of gages, and it is somewhat unfortunate that the author 
insists upon the narrow view that specific gravity has no 
other meaning than that which is perhaps more correctly 
attributed to relative density 

The printing and the woodcuts are hardly up to the 
standard usually attained in books of this kind 

J W R 


OUR BOOK SHELF 

Die Pflanse in ikren Beziehungen sum Eisen V6n Dr 
Hans Mohsch Iron in its Relations to Plant-life 
8vo, 119 pages, with one coloured plate (Jena 
Gustav Fischer, 1892) 

An interesting essay on the presence, function, and form 
of iron in plants, embodying the results of previous in- 
vestigators and of the author's experiments and researches 
extending over several years Though the outcome of 
much labour, Dr Mohsch regards it as preliminary to 
more extended inquiries, and the whole subject as being 
yet in its infancy He discusses the determination of the 
presence in the vegetable cell of iron in loose combina¬ 
tions and in dense combinations, or what he terms the 
masked condition He then describes the occurrence 
and distribution of iron in plants in loose and dense 
combinations, and enters somewhat fully into the de¬ 
scription of a new method he claims to have discovered 
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for proving the existence of iron in the masked condi¬ 
tion, even when it 15 present only in infinitesimally small 
quantities This is done by soaking the objects one or 
more days or weeks in saturated aqueous liquor poLassas, 
and then, after quickly washing them in pure water, sub 
jecting them to the usual reagents He further claims to 
have proved that iron is not one of the constituents of 
chlorophyll There is also a short chapter on healing 
vegetable chlorosis by the use of chloride of iron, sul¬ 
phate of iron, and other salts of iron W B H 

Up the Niger Hy Captain A F Mockler-Ferryman 
(London George Philip and Son, 1892) 

SLVLKAf years ago complaints were made about the 
conduct of various British subjecLs in the territories 
placed under the Royal Niger Company The British 
Government accordingly sent Major Claude Macdonald 
to inquire into the matter He was accompanied by 
Captain Mockler-Ferryman, who in the present volume 
gives a full account of the proceedings of the Mission 
During the entire journey, which extended over more 
than 3000 miles, nothing “of a blood-curdling nature” 
occurred, so that any one who is attracted to books of 
travel mainly by the chance of finding Lhem Cull of sensa¬ 
tional narratives, need not trouble himself with Captain 
Mockler-Ferry man’* pages On the other hand, those 
who like to read about remote regions and Lheir native 
inhabitants, will find in this book much to interest them 
The author 13 an accurate observer, and notes in a clear 
and unpretending style the facts by which his attention 
has been most strongly attracted His descriptions of 
the native tribes of the Niger country, so far as he him¬ 
self observed them, are particularly good, and will not 
only please the general reader, but be of service to eth¬ 
nologists and anthropologists A capital chapter on 
music and musical instruments, prepared from materials 
collected by the members of the mission, is contributed 
by Captain C R Day, and the value of the volume as a 
whole is much increased by a mip and illustrations 


LETTERS TO THE EDITOR 

[ 7/if Editor doc 1 not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NatitRx. 
No notice is taken of anonymous communications ] 

Denuty of Nitrogen 

I AM much puzzled by some recent results as to the density of 
mitogen, and shall be obliged if any of your chemical readers 
can offer suggestions os to lhe cause According to two methods 
of preparation I obtain quite distinct values The relative 
difference, amounting to about , B l „ 0 pirt, is small in itself, 
but it lies entirely outside Lhe errors of experiment, and can only 
be attributed to a variation in the character of the £>as 

In the first method the oxygen of atmospheric air is removed 
in the ordinary way by metallic copper, itself reduced by 
hydrogen from the oxide The air, freed from CO a by potash, 
gives up its oxygen to copper heated in hard glass over a large 
Bunsen, and then passes over about a foot of red hot copper in a 
furnace This tube was used merely as an indicator, and the 
copper in it remained bright throughout The gas then passed 
through a wash bottle containing sulphuric acid, thence again 
through the furnace over copper oxide , and finally over sulphuric 
acid, potash, and phosphoric anhydride 

In the second method of preparation, suggested to me by 
Prof Ramsay, everything remained unchanged, except that the 
first tube of hot topper was replaced by a wash-bottle contain¬ 
ing liquid ammonia, through which the air was allowed to 
bubble The ammonia method is very convenient, but the 
nitrogen obtained by means of it was Tthrir P art lighter than the 
nitrogen of the first method. The question Is, to what Is the 
discrepancy due ? 
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The first nitrogen would be too heavy, if it contained residual 
-oxygen. But on this hypothesis something like I per cent 
would be required i could delect none whatever by means of 
alkaline pyrogallate Tt may be remarked the density of this 
nitrogen agrees closely with that recently obtained by Leduc, 
using the same method of preparation 

On the other hand, Lan the ammonia-made nitrogen be too 
light from the presence of impurity ? There are not many gases 
lighter than nitiogen and the absence of hydrogen, ammonia, 
and water seems to he fully secured On Llie whole it seemed 
the more probable supposition that the impurity was hydrogen, 
Which in this degree of dilution escaped the action of the copper 
oxide But a special experiment appears to exclude Lhis 
explanation 

Into nitrogen prepared by Lhe first meLhod, but before its 
passage into Lhe furnace Lubes, one or two thousandths by 
volume of hydrogen were introduced I o effect this in a uniform 
manner lhe gas was made to bubble through a small hydrogen 
generator, wnich could be set 111 action under its own elcctio- 
motive force by closing an external contact The rale of hydro¬ 
gen production was delermined by a suitable galvanometer 
enclosed m the circuit But the introduction of hydrogen had 
not the smallest effect upon the density, showing that Lhe copper 
oxide was capable of perfui ming 1 the part desired of it 

Is it possible that the difference is independent of impurity, 
the mLrogen itself being lu some extent in a dilTt_rent (dissociated) 
state ? 

I ought to have mentioned that during the fillings of the 
globe, the rate of passage of gas was very uniform, anil about 
| liLre per hour RAYLtic.li 

Terbng Plate, Wilbam, September 24 

Recent Spectroscopic Determinations 

In the September number of the F/nlo^ofhical Magazine Mr 
Michilson has published determinations, by a most interesting 
method, of very close double and multiple lines In any at 
tempt to interpret his results, it is neecesary to bear in mind the 
profound nimlilicaUuns which the internal motions of a as—the 
rectilinear millions of the molecules between their encounters, 
as well as the motions going on within ciJi molecule—had 
undergone wiLhin the Geisler’s tubes upon which he experi¬ 
mented 

In a gas undei ordinary circumstances the rectilinear journey s 
of the molceules take pi ice indillerenlly in all directions, and 
where this is the ease it follows from tin well known relation 
between the surface of a sphere and that of its circumscribing 
cylinder, that the effect ol the velocities which happen In lie be¬ 
tween v and v + Iv is to substitute for each line of the spectrum 
of the gas a band of uniform intensity and withouL nebulous 
edges, the width of which can be calculated dins width, for 
example, is 04 of ail Angstrom of Rowland unit (the tenthet 
metre), in the yellow part of lhe spectrum and for velocities of 
the molecules which lie in the* neighbourhood of two kilometres 
per second, which is about the average velocity of molecules of 
hydrogen at atmospheric temperatures Hence with all the 
velocities that prevail among the molecules, the effect of the 
rectilinear motions under ordinary circumstances is that each 
line will be symmetrically widened and rendered nebulous To 
this effect Mr Michelson calls attention 

But in lhe residual gas of a Geisler's lube through which 
electricity is passing, the case is altogether different Here the 
rectilinear motions of the molecules are not alike in all directions, 
but preponderate in some a state of things which must at least 
double the lines, and may introduce greater complications 
Moreover, different lines may be differently affected, since the 
behaviour of the gas vanes according to its position between the 
electrodes , as is evidenced by the observed differences in the 
form and colouring of Lhe stns, &c , in the several parts of a 
Geiiler's tube , 

We must alio be on our guard in another respect, when wc 
attempt to interpret the results, since the distribution of the 
heat energy of a gas between the rectilinear motions of its 
molecules and the motions within the molecules, which in the 
case of ordinary gas is a fixed ratio, is certainlyJargely departed 
from in gas through which electricity is passing Until Lhe laws 
of the new distribution are understood, the temperature of the 
fu, judged of by Its behaviour to neighbouring bodies, will give 
us little information 

It is to such events ai are referred to above, or others which 
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like L hi m mny aiiic firm the special circumstances under which 
the vapour ol m dnim was in Mr Michcbon’s experiments, lhat 
we must np| aienlly turn for nn explanation of the doubling of 
the constituents of the puncq il pair cif sodium lines which he 
has delccled, ^nce he found lhat "lhe width 0/ lhe lines, 
Lhur distances apart, and iheir relative intensities vary rapidly 
willi changes in temperature and pressure " 

The melhod of mvesljgatjon which Mr Michtlson has 50 
suet Lssfully applied nppems to lit by far lhe must searching 
rnea ns y t L discovered of expenmenlally investigating the in trickle 
and aLscure phenomena which present Ihemsclvcs in Gcisler’s 
tubc 9 , and we seem justified in hoping fur great results from it 

(. Juhnmune Sidney 
g, Pilmerstun Park, Dublin, September 12 


Printing Mathematical Symbols 

Lvj-ryoNE who has bad to correct printers’ piuofs of mathe¬ 
matical foimulo. must lie painfully alive to the pitfalls into 
wlmh lhe mm mathematical compositor continually blunders 
To sue!) as know the extreme difficulty of getting such formulae 
properly set up, there hive doubtless occuried flam tune to 
tunc suggestions for such simplifications of notation as shall 
render tile composition less liable to denngement One most 
sensible step of Lbt kind I allude to is the introduction by 
Sir G Stokes of Lhe solidus notation fur quotients, whereby 

is now written dyUix 

tf t 


The immediate purpose of this letter is not lo propound any 
whole sale scheme of reform, but to advocate one other simple 
step, nml to induce some of my awj/bts to give the world their 
own suggestions 

1 xponcntmls are a continual stumbling-block to the com 
positor, and lo the printers reader, who, when he comes to an 
expression like 

A*- 11 . 

does his best to make it look a liLLle slraighter ami turns it into 


or into 


A f - ax t 
\ e - a \ , 


or peihaps worse 

The reform L advocate is lo write the thing ai. follows — 

A c i/T - 


the squaic brackets being possibly omitted in all cases when 
their omission would occasion no confusion One gain in this 
rotation is the reduction of the whole of the symbols to one 
level, so not breaking the line of type 

Another useful reform, though one on which I fear Lhe 
probability of agreement is less likely, is the use of the Conti¬ 
nental notation for inveisc trigonometrical functions, writing, 
for example, 

arc lan i, 

instead of 


Lan^ 1 x 


for the angle whose tangent is r Our notation is not only liable 
to continual misprinting, but is very confusing to Continental 
readers, who again and again read the latter expression as mean¬ 
ing 

(tan 1) - 1, or cotan x 

I have even seen it reprinted m a German technical journal ns 
tan - 

Silvanus P Thompson 
T echnical College, Finsbury, September 22 


A so-called Thunderbolt 

DtJRiNO a short storm in Liverpool this summer, I noticed 
one flash as peculiarly sharp and noisy, and subsequently in the 
correct bearing from my nouse the ground was reported as 
having been struck by a thunderbolt I examined the place, 
which was on the greensward of a like, where the ground woj 
penetrated by a number of fairly clean cut almost vertical holes 
aown which a walking-stick could be thrust People sheltering 
near the lake reported a boll of fire and ■ great splaih up of the 
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water Flic odd circumstance about the damage was lliat it 
occurred on a simple grass slope, about half way lndween a tall 
boat house on the one side and a drinking fountain standing on 
more elevated ground on the other Small trees also were in 
the neighbourhood, and Lhere was no apparent cause why the 
flash should have selected Lhis particular spot , though indeed 
it wns noL Within any of the ordinarily accepted ' areas of 
protection ” A genLleman—Mr llcwitt—proposed digging for 
the meteor, and although fairly convinced that it was nothing 
but an ordinary flash, we thoughL it just possible that an acci¬ 
dental meteorite might have fallen during the thunderstorm , in 
which event a flash down the rarefied air of Us trail would a 
natural consequence It may he just possible that the popular 
belief in thunderbolts has some such foundation 

At any rate the Lxcavition was madt, with the result of 
proving thaL it was nn ordinary flash and that the lightning made 
use of a surface drain pipe, about fum feet deep, to get at the 
water of the lake 

I enclose Mr Hewitt’s u port Oi IVJbR J 1 i>D( l 

During a thunderstorm on tin afternoon of Sunday, July 3, 
1892, what is described as 1 "hall of fire' was seen b) scveril 
persons to descend to the ground, near Lht south end of the lake 
in Sefton i‘aik , and immediately afteiwards a column o( wab r, 
■ liout sixty feeL high, wa-i shoi up from Lht like On examining 
the spot where the hall of (ill was seen to descend, sevi ral cle in 
cut holei were observed, and a sud was also found ol a hi Lie dis¬ 
tance from the spot. 

A few days afterwards an excavation u as ciixfiilly math 
The sod being removed, Lhe holei were tiaced down to a suiface 
drain pipe four feet below lhe suifaLe At this diam 'he holes 
terminated, and the pipe was found shiltrrcd lhe import lilt 
holes were found to be six, the largest hung seven inch's in 
diameter, the others about two mchts No mi leone m ULcr was 
found, but it seems curious that this i_ffect w is An ought about by 
a flash of lightning only 111 111 open spicL of sloping grass, 
when there were treis mid liouses close by 

Aigburth, I iverpool Geur< i H Hrtwri 


extraordinary diiLinctness of the reflection Yours, AN Early 
K lstR September 5 , 1S92 " 

Tnbotheises the reflecting him seems to have been near its 
vanishing point J Edmund Llakk 

Impure Water in Bread 

SumI aceur He answt to the following questions would be 
desirable, in view ol public health 

(1) What bacilli—if any—can survive in the amount and 
duration of the heat of baking in the mLerior of unfermciUed 
bread * 

(2) What ia Lhe further effect of the carbonic acid of fermen- 
laLum ? 

(3) \\ hat is the effect of the water hi ing highly eaibonaLed 
wiLhuut feimentation, in aerated bread? 

W M 1 1 * 


The Comets of Broraen (1846 VII ) and Brooks 

(i8g2 "U ) 

1 HI plenums of Urooks’s comet 41 1S921/,” as computed by 
llcrbcrich from four obsei viLions iutlIc between Align it 31 and 
September 5, heir a strong 11 m. rnblance to those of Ilrorscn s- 
eumet of iSjb, calculated by Oudemans, the figurei bung— 


r 


t 'NIH.I 

T’rur'.ui (i h4r , VII ) 


1 S 46 June 5 479 


Cumrt 

lira t 5 (l J r|_ ,f) 

1K92 Dei 19 727 


U) 

41 

7 

Log q 


2b0 12 50 
2bl 53 12 
29 17 

9 SoibS 


2b9 24 27 
261 2 5s 

27 S7 s 
9 84455 


Hrorscn's comet of 1846 was visible to the naked ryt on May 
14 of th it yeai It w t-. supposed in 1 »l revolving in an elliptical 
orbit, with 1 period ol about 400 ye irs W Jb Dlnnim. 
llristol, SejdembLr 21 


Penpatus Rc-discovered in Jamaica 

Mrs E M Swaiisson has been so fortunate as to find on 
Beacon Mill, near Hath, three specimens of P n/>it/us, winch she 
ha_s sent to Lhe Institute of Jamaica lhe spicici is doubtless 
identical with that found by Go se many years ago at the oilier 
end of the island Of the two speuim ns which we have 
studied, one has 3b pairs of legs, and is (lark pinkish brown, 
with the ends of the anlenn c pure while, in striking contrast , 
the other is smaller and darker, without whiLe ends to the an¬ 
tennae, and with only 29 pairs of legs 1 he third example, 
which we have still alive, is larger, but dark in colour hull 
details will be given elsewhere later on, and it may suffice for 
the present to state that the species is very closely allied to P 
tdwardsu from Venezuela, as described by Sedgwick, hut differs 
in the greater number of kgs and the white Upped antenna of 
certain individuals (probably the females), in the only slightly 
curved (nut hooked) claw*,, in the differentiation of the papilla 
into two distinct kinds on the dorsal surface, and apparently in 
uLher minor matters There is no daik dorsal line The geniLal 
orifice is between the penultimate pair of legs , and the jaws are 
almost precisely as in Edjuu/dm lhe Jamaican species being 
evidently new, it 13 proposed to call it Ptnpatusjatnaueusis 

M Graiuiam 

Septembers T D A Cockerell 

Reflection on Valley Fog 

A LETTER from an observer at the Lick Observatory appeared 
in Nature on August 25, reporting the reflection of mountains 
in a valley fog I was therefore much interested to note the 
following in the Yorkshire ff^edd of September 7 — 

"SIR,—Possibly it may interest your readers to hear of a 
natural phenomenon I noticed this morning before 6am 
Overlooking, from Leyburn, the valley of Wenaleydale, it ap¬ 
peared as Lhough more than half of the dale wu 3 filled with 
water, like a great lake with rising hills on eulier side, and 
theae hiil-iides, above the level of the (apparent) flood, were 
distinctly reflected in it The sun was shining brightly at the 
time, but almost immediately the nnst began to disperse, and 
the mirage faded away What struck me as unusual was the 

NO. II96, VOL 46] 


HO IL OX THE PROG til. S S Oh THE DIOP I RIL 

u :vs a\ used ix lighthouse, illu- 

MIXA TION 

KESNEL, in 1R20, devised And constructed a lens 
for first order lights of 920 inm indius Jt was 
composed of u piano convex lens, with five refracting pi isms 
concentric with it, uul luur segments of 1 ings in the corners 
all gradually decreasing in breadLh as they receded from 
the centre The separate pieces of which these lenses 
were made up were cemented together and mounted in 
metallic frames 30 inches square 

In 1835, the late Mr Alan SLevcnson introduced the 
French apparatus into Great Jlmain In doing so he 
made several improvements, one of which was that he 
increased the height of the lens from 30 to 39 inches, at 
the same lime diminishing the thickness of the glass This 
refractor had eight prisms above and eight prisms below 
the central lens brom Lhat time Alan Stevenson's lens 
was almost universally used until a comparatively recent 
date, when a revolution in Lhe size of lenses took place 
A few years ago inventors were trying to obtain greater 
power by increasing the diameter and volume of the 
flames , but Messrs Stevenson pointed out, in 1869, that 
after a certain point an increase of diameter of the lumi¬ 
nary not accompanied by a corresponding increase of the 
radius of the apparatus was a mistake, as the light be¬ 
came ex-focal ard divergent, and that the proper way to 
secure greater power was to enlarge the diameter of the 
apparatus In 1885 they had a lens made to their design 
of 1330 mm radius, and having a height of 5 feet This 
lens, which was named “ Hyper-radiant,” was tried at 
the South Foreland against other lenses, and with a large 
10-ring gas bflrner it was found to give a light from one 
and a half to twice as intense as the ordinary lenses- 
which were pitted against it, with the same large burners 
in their foci, thus proving conclusively that to get the 
power out of large burners it was imperatively necessary 
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Co increase the diameter of the apparatus In rK»S3 
Messrs Stevenson pot an .offer from Messrs Barbicr for 
a lens of 1S40 mm focal distance 

All refracting lenses from the day uf Alan Stevenson 
weie cylindrical for h\ed lights and plano-convex for re¬ 
volving lights, and no alteration of any moment has been 
made in Lhe mode of their construction until 1SS8, when, 
instead of making the lenses cylindrical or plano-convex, 

1 proposed to give them a spherical form, that is to say, 
circular not only in the honzontal but also in Lhe vertic il 
section This design was earned into practice in the 
apparatus for one of the T air Isle Lighthouses 1 he in¬ 
troduction of the spherical refractoi has made practicable 
the consti uction of very much laiger and consequently 
more powerful apparatus, and occupying much less space 
boLh in the daylight size and diameter of lantern, and, 
hence, diameter of tower It has rendered practicable 
the quadrilateral arringemenL with hyper radiant lenses 
which have already been erected at hair Isle, the lenses 
being cut so as to give two flashes from each side of the 
quadrilateral An experimental lens made for Mr Wig- 
ham is to be tried in Ireland It ia 2111 foe al distance, 
and the spherical refractor is 7 feet 6 inches diameter, 
and will give one flash from each side of Lhe qu idrilateral 
M II irbicr says that in making this lens he was attempt- 
mg to give the most poweiful flash possible, and he 
adopted the spherical refractor In this case, however, 
the spherical refractor has been earned, in my opinion, 
rather fir, except in the view of economy in keeping the 
angles of the whole appaiatus within reasonable limits, 
which 13 only possible (in in apparatus of 4111 diameter) 
by the use of the spherical refrartor, and by its being 
made to subtend a great angle When I proposed this 
foim I pointed out that there was a loss of efficiency if it 
subtended more than 40 , now M Barbier has made the 
spherical portion subtend 64, or 24' farther, and S' 
farther than any spherical refractor yeL made The 
great amount of light which I experimentally found re¬ 



turned from the inner face of the apherical refractor made 
for Fair Isle, however, shows that up to 20°, and perhaps 
farther, it is ample to make up for any loss of light caused 
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by the greater divergence which takes place/*/ the spherical 
refractor, and which would be a small source of loss in 
a revolving light, but would better illuminate the nearer 
sea 111 a fixed arc 

Equiangular Rcfrattor 

To obviate the loss of light at the outer face of the 
lenses, especially those lemote from the focal plane—a 


, F/G 2 

d 

\ 



loss which stops the refraclor being carried with due 
regard to efficiency hirther than 30° to 40° in the 
cylindrical form, and 20 1 in the spherical form—it will 
be found that the most efficient form is a refractor which 
I proposed, with the inner face of each lens doing equal 
work wnh the ouier face, or nearly so--and by a careful 
study of such a refractor it will be found that the locus of 
the centres ol curvature of **ach refracting lens lies out¬ 
side the refractor, and at points below the focal plane, 
and more and more remote from the lens, as the lenses 
are more and more remote from the focal plane, and that 
the inner face of the refractor ought, in fact, to be a 
parabolic curve (Fig 1) This can very closely be 
approximated to by a circular curve with a suitably 
chosen centre on the focal line produced, but the centre 
15 so far distant that when the spherical form and the 
equiangular form are used in combination (Fig 2), the 
inner face of the equiangular prisms above and below it 
may, with sufficient accuracy, be made straight and lean¬ 
ing outwards in place of being vertical as in Fresnel's 
form By the combination of the spherical refractor and 
the equiangular, or a refractor of the equiangular form 
alone, the defect in Fresnel's refractor, namely the loss of 
light at emergence from the lenses, especially those remote 
from the focal plane, is avoided, and the refractor may 
thug be made to subtend aq pngle which has hitherto 
been considered inexpedient, with glass of the ordinary 
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refractive index of i 53 The equiangular prisms cause 
less loss of light by absorption and reflection than either 
the spherical or t rcsnel refractors, and also act on the 
lijfht so that ex-focal light is better dealt with, thereby 
reducing the divergence 

Charles A Stevenson 


MODERN DYNAMICAL METHODS 

A DYNAMICAL system is said to possess a i^iven 
number of degrees of freedom, when it is capable of 
assuming the same number of independent positions 
The position of the system, m any possible configuration, 
is capable of being determined by a definite number of 
independent quantities, which ire equil to the number of 
degrees of freedom of the system I hese quantities are 
called the co-ordinates of the system 

When the system possesses si 1 degrees of freedom, the 
motion may be completely determined by expressing in 
mathematical language a principle which maj* be con¬ 
veniently termed the principle of momentum l hia prin¬ 
ciple is specified hy the following two propositions — 
(1) The rate of change of the component of th< linear 
mominttrm,parallel to an au\ } of any dynatnual sy\/ein f 
is equal to tin tomponen f 1 pai allel to that <n/r, of the mi- 
pres^td /onus 10 huh a< t upon tin system , (11 ) the rate of 
change of the tomponent of the angular momentum about 
any a 1/r, ts equal to the moment of the unpnss<dfonts 
about that Since the motion of the system may be 

referred to any set of fixed or moving rectangular axes, 
the above-mentioned dynamical principle furnishes six 
equations connecting the six co-ordinates, which, when 
integrated, will determine the latter in terms of the time 
and the initial circumstances of the motion 

The various ways of expressing this dynamical prin¬ 
ciple in mathematical language are explained m treatises 
on dynamics and a variety of special forms and par¬ 
ticular cases are obtained, by means of which the solu¬ 
tion of numerous problems can be simplified For 
example, Euler's equations, for determining the motion 
of rotation of a single rigid body about its cenLrc of 
inertia, is a particular case of the second proposition, 
whilst KirchhofFs equations, for determining the motion 
of a single solid in an infinite liquid, 15 a special form of 
both propositions 

When a conservative system possesses seven degrees 
of freedom, the motion may be completely determined by 
means of the principle of momentum combined with the 
principle of energy lhe first principle, as we have 
already shown, furnishes six equations, whilst the second 
furnishes one , hence, we have a sufficient number of 
equations for determining the motion 

When a dynamical s> stem possesses more than seven 
degrees of freedom, the principles of momentum and 
energy are insufficient to determine the motion , and 
under these circumstances, the most convenient method 
to adopt is to use Lagrange’s equations , but inasmuch 
as these equations are double-edged tools, which are apt 
to cut the fingers of the unwary, their employment re¬ 
quires considerable care 

The kinetic energy of a dynamical system can be ex¬ 
pressed in a variety of different forms, but it will only be 
necessary to mention the following three In the first 
form, it is expressed as a homogeneous quadratic function 
of velocities, which are the time variations of the co¬ 
ordinates of the system This form, which will be de¬ 
noted by T, is called the Lagrangian form , it 19 the 
only one which it is permissible to use when employing 
Lagrange's equations, and many mistakes have been 
made by persons who have attempted to use some other 
form. 

In the second form, which Is called the Hamiltonian 
form t the kinetic energy 1* expressed as a homogeneous 
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quadratic function of the momenta of the system If 
p be any co-ordinate, and 0 the generalized momentum 
of type &, it is known that 


3T 

dd 


= e 


(0 


whence 0 is a linear function of the velocities Hence, 
if the velocities be eliminated from the Lagrangian ex¬ 
pression for the kinetic energy by means of (1), it follows 
that the latter will be expressible as a homogeneous 
quadratic function of the momenta 0, which is the 
Hamiltonian form We shall denote this form by ZT 
Lagrange's equations are 


d/d t\ a r _ av 

dA 0d / do d 6 


( 2 ) 


wIiLre V is the potential energy , and if the elimination 
be performed, we shall obtain 

de ,ac av ,_v 

dt + dd - - 96 (,) 


wc h ive also the reciprocal relatton 


ac 

ae 


A 


(4) 


Equations (3) and (4) aic Hamilton's equations of 
motion 

The third form of the expression for the kinetir energy 
is of special nnpoilance in hydrodynamics and other 
branches of physics It sometimes happens that a 
quantity occurs which can be recognized as a momentum, 
or as a quantity in the nature of a momentum, whilst the 
velocity corresponding to tins momentum is either un¬ 
known or would be inconvenient to introduce 1 his 
occurs in problems relating to the motion of perforated 
solids in a liquid, when there is circulation, and is a par¬ 
ticular case of Dr Roulh's theory of the Ignoration of 
Velocities " 1 Wc therefore require a form of Lagrange's 
equations in which certain velocities are eliminated, and 
are replaced by the corresponding momenta 

Let the co-ordinates of Lhe system be divided into two 
groups, 8 and \ , and let k denote the generalized mo¬ 
mentum corresponding Lo ^ 1 hen 


3 T 

9 X 


K 


(5) 


Hy means of (5) all the velocities \ can be eliminated 
from the expression for the kinetic energy , and it is re¬ 
markable, that the result of the elimination does not con¬ 
tain any products of the form kA The expression for T 
may accordingly be written 


T - X + St 


( 6 ) 


where X is a homogeneous quadratic function of the 
velocities A, and At is a similar function of the mo¬ 
menta K 

Equation (6) is therefore a mixed form, which is partly 
Lagrangian and partly Hamiltonian We now require 
the corresponding form of the equations of motion in 
which all the x’ s have been eliminated from Lagrange’s 
equations 

From (1) it follows that the generalized momentum 0 
is a linear function of the velocities A t X * an d the latter 
velocities be eliminated by means of (5), it follows that 0 
is expressible as a linear function of A t * Let the 
portion which is a linear function of the *’s be denoted by 
© , then it can be shown, that if 


L - X + *(0<4) - ft - V 
the equation oF type S is 


(7) 


dd L _ dL 
didd M 

1 HAviojg regard In the object of the theory, 1 thmk the phrue “ Ig- 
nomioa otYclociue* " u better th&a 11 Igaon&koa of Co-ordinate*. * 
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whilst that of type \ is 


Equations (7) to(ii)v\eie first given by myself in a 
paper published in Lhc 1 ‘roL Camb Phil Sor for 1SS7 , 
and it will be observed that they include the equations ot 
Lagiange and Hamilton A form of the modified 


Ligrangian function, which is equivalent Lo (7), was 
given by Hr Kouth a few years previously , but it is not 
of much practical use, owing lo the fact that the elimina¬ 
tion of the velocities \ has not been performed 

It sometimes happens that the to-ot dinatts of the type I 
X do not entei into the expression for the energy of the j 
system, in w hich case they ire t ailed t^nort ti (o-onintate j , J ' 
under these cirrumstances it follows fiom (y), that all 
the momenta k arc absolute currents A top spinning 
about its point under the action of gravity is one of the 
most familiar examples of ignored co-ordinates, and one 
which illustrates several important dynamical theorems 

When theie arc ignored co ordinates, the stc idy moLion 
of the system, and the stability of the steady motion, can 
very easily be investigated For if uc suppose that all 
the co-ordinates 6 have constant vilues, («) reduce s to 

0 fc , 0 V 
M + do - ° 

Lhere aie as many equations of this type as there are 
co ordinates 0 , and an examination of tins system of 
equations v\ ill show whether sLeady motion is possible, 
and if so, will determine the necessary conditions which 
the co ordinates $ and the constant momenta k must 
satisfy 

It can also be shown that the steady motion will 
always be stable when W + V is a minimum (see Proc 
C imb Phil hoc May 1892) 

We have therefore the /ollouing simple rule for deter¬ 
mining the steady motion of a dynamical system when 
there arc ignored co-ordinates Eliminate all the veloci¬ 
ties corresponding to these co ordinates from the expres¬ 
sion for the kinetic energy of the system, so that the 
latter 15 expressed in terms of the velocities d and the 
momenta * Let & and V be that porLion of the total 
energy which does not depend upon the 4 's , then Lhe 
conditions of steady motion are, that ft + V should be 
stationary, and the steady motion will be stable provided 
this quantity is a minimum 

The preceding theorem also enables us to deduce by a 
very concise meLhod all the results connected with the 
steady motion of a liquid ellipsoid, which is rotating 
about a principal axis under the influence of its own 
attraction It also enables us to examine the stability of 
these different cases of steady motion, for disturbances 
which produce an ellipsoidal displacement 

A D Basset 

THE PASSAGE OF GRANITE ROCK* INTO 
FERTILE SOIL 

IJAVING for the last three or four years paid par- 
1 1 ticular attention to the natural formation of soil, 

I venture to believe that a concise accopnt, or rather 

I muat ccmfeftb (hat I do not like the phrjue jfleed ca-orJiMAUs, Inlro 
fluccd by Pi\*£ J J Thom ion, for It oonveyi abaomtely no munmg to my 
mind. I hive no sympathy with the attempts, which hare occasionally 
been made, lo introduce short wotdi or Teutonic onnn into •cientiflc 
nomenclature, u ihe words In question appear to me to be •luulirly 
deficient in point. 7 
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summing up, of the results of my researches, and of the 
mass of my observations—in one Lypicj .1 direction—may 
be of interest to the readers of Naiurf As indicated 
in the heading, the making of soil from granite is the 
only section of a very large subject which will be briefly 
considered in Lhis paper 

The agents concerned with the Lurning of granite (or 
any oLher rock) into a fertile soil mny be shortly classified 
as mechanical, chemical, and vital The fnst-named 
produce lhe largest resuUs in bulk, and the principal 
mechanical agent with which we have to deal is frost 
The second and thud classes of forces aie extremely 
important, ls it is by their actions that the raw material 
of plant-food is prepared, though unfortunately poisons 
also are brought into being thinugh their activity These 
last named classes, however, likewise materially aid the 
action of frosL (or, in tropical countries of var) ing tem- 
peiattires) in the mechanical separation of rocky mallei 
1 0 render my descriptions as little confusing as possible 
I will endeavour, without regard to classification, order, 
or divisions, to trace the histor) of a granite soil as I 
have observed it in many localities in Scotland, from the 
piactically unbroken rock into the condition in which it 
has been made by nature fit Lo bear the most luxuriant 
ciops But first of all I must remind my readers of two 
or three geologic d facts about granite It is a holo- 
ciystallme (it wholl> crystalline) igneous rock, com¬ 
posed essentially of orthoclase, quart/, and mica In its 
most typical condition the last-named mineral is always 
of the biotite or magnesia-mici species Besides these 
essentials we always find (in bcotch granites at least) 
plagiot lase, other species of mica than Lhe essential, 
apatite as an endomorph, it lorkcd up in the mass of 
other mineral-., and magnetite, and almost invariably, if 
noL always, a little pyrites, and more or less hornblcnde r 

A rough mineralogical analysis of Kemnay granite 
taken from the lowest working of the well-known quarr> 
in Aberdeenshire gave the following percentages — 


Orthoclase felspar 

42 00 

< )uarlz 

22 00 

Mmiiie-nuca 

20 00 

PlaginiJase felspar 

9 00 

I hirnblenrle 

3 -5 

Muscovite mica 

2 00 

MagnclilL (and Ilmenite) 

I 00 

Pyrnes 

0 

LO 

0 

Apal lie 

0 25 

Total 

100 00 


The first chinge which comes over granite is the per¬ 
oxidation of some of the iron always present in its mass 
This sets in, and increases to the greatest extent, of course, 
where air and water can most readily enter The surface 
of the rock becomes browned with the hydrated feme 
oxide formed, and brown skins, of a deeper colour than 
the surface generally, coat the walls of the original rock 
joints But in the mass of the rock, away from these 
primary fissures, there are areas which are more permeable 
than others from the surface, and through these, streaks 
of ferric oxide—anhydrous first, afterwards hydrated— 
are produced Those lines of rust are the beginnings of 
a new set of joints, which have not yet been properly 
recognued in geological literature, and which I will here 
call weather joints to distinguish them from the primary 
joints of consolidation and rock movements. The first 
oxidation streaks of the coming weather fissures are 
invisible to the eye, but can be determined under the 
microscope They gradually increase in width above as 
they extend their lines beneath, and they afford passages 
through which water can more readily percolate than in 
the surrounding fresher areas, and as a consequence 
planes along which frost can more powerfully att By 
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the constant multiplying of Lhe weathei joints, which are 
first in'llked out by oxidation as already indicated, and 
afterwards rm.de definite and widened from the most ex¬ 
posed rot k surface inwards by frost, one of the first steps 111 
soil form ition is accomplished As those fissure*, -ire 
inci eased the uppermost portion of the rock is separated 
by them inLo distinct pieces, which latter arc again in 
their turn broken up by the formation of weather joints 
in the same way as the original I he great bulk of a 
soil has been produced in this way 

While the oxidation of the iron, as I have observed, 
is very likely the first change 10 set in in every case, it is 
never left for any lengthened penod to promote, by itself 
alone, the decomposition of the rock Very soon the 
work of carbonation is seen to be progressing alongside 
of it, though at a considerably slower late The car¬ 
bonic acid gas of moist air, dissolved in the penetrating 
water, attacks the felspars, the biotite, and Lhe horn¬ 
blende The way m which it brings about the j steatite or magnesia < lay, to which the greasy feel of 
decomposition of these miner lls is interesting Certain 1 soils is due 

molecules succumb much 11101c easily to lhe actnfnof the i The pytihs of the grimte rock is slow to change, but 
carbonic acid than oihers, and the result is that scattered ; it also is eventually acted on, by waLcr and oxygen par- 
points of weakness fioin the thorough decomposition of ticularly, the latter combining with its substance here and 
these are brought into being in different parts of the there to form a sulphate, which bis a great mission in 
mineral, and those decomposed portions warp round the phy siology of the soil 

about the other and fresher molecules, as shown in the I have said that the apatite occurs as an endomorph 
innexcd diagram, which has been eonstiucted from what It is set free to dissolve slowly without change in ordinary 
I have observed in decomposed felspars carbonated water when the minerals which hold its 

The day of decomposed felspar has great plastic and microscopic needles in their substance are broken up, 
warping power 1 have observed only 15 per cent of mechanically or chemically I he ma^tu ttte and t Intent te 
pure clay in a mass hold tile S5 per cent of other and grains of the granite rock are only altered wiLh provo- 
diffeient constituents together in aplastic union as if the king slowness Their function, however, in the work of 
whole had been pure clay There are two or three the soil is, as far as I can see vet, of no importance 
other hitherto unknown facts connected with the natural Traces at least of another mineral occur very frequently 
decay of felspars which I have ascertained from my re- in granites This is tourmaline, the history of which in 

soils I have been investigating for the last half-a-dozen 
years with some success 

The chemical changes which I have been mentioning 
begin first on the exposed surfaces of the rock and along 
the faces of Lhe primary joinLs Then oxidation occurs 
in streaks and bands through the rock mass, and around 
those areas carbonatum is most active In fact oxida¬ 
tion opens up the rock for further change, chemical as 
well as mechanical 

Frost is the principal agent of disintegration or 
mechanical breaking up in this country, but a relatively 
1 >MgramofkMoinuzrri felspar x zf>o the whole ground mass 19 L'lohn or minute portion of the work is accomplished by heat and 

pui. uky lhe IjkUcs scattered ihrungh Lin>> arc pans of ihe original C o\d. the friction of percolating water, changes in the 
leNpar not yet decomposed . ' , r \ 7 , ' ° . , 

degree of humidity of the atmosphere, the pressure exerted 
searches I have noted two processes of decomposition— by roots, and so on 

that which occurs when the carbonic acid is in excess or No sooner does a fraction of the surface percentage of 
-can obtain free access to the mineral, and that which takes the exposed rock portion undergo chemical change than 
place when either of the opposite conditions prevails In a new element in the making of soil comes into play— 
the first case the felspar — supposing it to be orthoilase — that, namely, of organic matter, first living, and then dead 
has the molecules of its body which are affected com- and living We will deal first with the living matter 
pletely broken up into clav, solid secondary or colloid On the partially decomposed surface of rock, fungal and 
silica, and carbonate of potash In the second case, algal spores (the latter of a lowly type) settle and live and 
where for some reason a sufficient supply of carbonic grow in symbiotic union as lichens There are many 
acid cannot get within u chemical” distance of the fel- different kinds of rock-lichens, but the vegetative 
spar molecules, clay is produced as before- only more physiology of all is identical The surface of the growth 
slowly — but the potash of the molecule is carried off in which lies next the stone is engaged in parts, during moist 
Lwo sections, part as a carbonate, and part as a soluble weather at least, in the imbibition of water, with the ex- 
silicate. 1 From the plagtodase-feX spar the same con- ceedingly meagre amounts of mineral matters dissolved 
ditions produce similar results, except that the soluble m it from the surface of the rock Those absorbing areas 
silica which would be produced here is of course in com- of the under surface appear to be also superficial breath- 
bmation with sodium I have found the soluble silica of mg organs, for they certainly excrete carbonic acid gas, 
soils always in the form either of silicate of potassium or which of course will join with the atmospheric carbonic 
sodium, and very frequently both of these occur mixed acid in helping the work of decomposition of mineral 
together bodies And ft appears to me—though here I am not 

Biotite , by the continued action of carbonic acid, oxy- certain--that these absorbing areas are less generally 
gen, and water, loses magnesia (taken out as carbonate) found over the quartz of the granite, which is not capable 
and iron (removed either as oxide or carbonate) and be- of chemical change, than over the decomposable minerals, 
r s« &fio in ihb connection my article on “ The Action of Lima an CUy The lower absorbing areas of the lichens are in their 
Soil*/’ Natuh, Jm 19, 1B90, functional relations common to internal fungal and algal 
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comes eventually the whiLc or > ellow muscovite variety 
which undergoes no further chemical change In biotile, 
however, the chemical change usually takes place much 
more uniformly through the mineral body than ever 
happens in the case of ilie felspars 

Hot nblt ndt by carbonation, oxidation, and hydration 
yields lime as carbonaLe urtil the whole of that base ia 
t iken out, a trace of magnesia as cai bonate (the bulk of 
this base is almost invariably left in the insoluble residue), 
the chief portion perhaps of its iron as oxide and carbo¬ 
nate, manganese as hydrated oxide, and any trace of 
sodium and potassium which it may contain as carbo¬ 
nates, or partially when conditions are less favourable as 
soluble silicates The residue left after the hornblende 
has lost the above can generally be determined as some 
variety of chlorite (hydrated silnateof magnesia, iron, 
and alumina), which in the course of tune by further loss 
of iron becomes an impure serpentine, and thislatei on a 
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members, and the upper surface of the colony is also a 
common absorbing (and transpiring) tissue, though herL 
it 13 only the atmosphere gaat-s which aic Liken in to the 
interior 'I here is not the slightest doubt but that the 
fungal members utilize the nitrogen of the nr, there is 
none in the rock for them to receive , ind that the algal 
members absorb carbonic acul gas fiom the air taken in, 
and combine it with the elements of water to m ike car¬ 
bonaceous food, for th it agiin is not presented to them 
from the rock , the lichen growth c moot any more than 
is the case with higher plants utilize the carbon of the 
mineral carbonates in the manufacture of carbuhydiate 
or hydrocarbon food 

In reproduction, separate spores of ilgx and fungi are 
produced from the lichen, and some of Lhcse may germi¬ 
nate above the parent community and uniLc to form a fresh 
colony upon the old, or a new colony may be produced 
from foreign spores In any case we find generation afLer 
generation of lichens forming on the same favomable 
spot, but suet eeding generations are parLially parasitic 
and saprophytic in nature, as is shown by the manner in 
which their lower absorbing suifaces or prolongations at t 
on the lu hen growths beneath them By and by, when 
perhaps a score of lichen colonies hive formed one 
above the other —the newer slowly extinguishing the life 
of the older—a vegetable 1 considerably highci in the 
scale of being comes fm ward and caps the last lichen 
This is some vinety of moss Spores of mosses, earned 
to the stone surface, germinate thei e in moisture, .mil if 
upon lichens, the moss plantlet develops into the adult 
Its rhizoids pierce their way through the substance of 
the lichens, and many get down to the decomposing 
stone suiface, while some never leave the lichen bodies 
1'he action of the mo*s rhizoids on living and dead 
lu hens, also, I think, slims that that plmt cm be a 
pamsite and a s iprophyte as well as a normal veget Lble 
feeder , and in this lespect, except in its not utilizing tile 
nitrogen of the air, resembles the later lichen growths 

In this w iy , by the succession of lichens md mosses 
(and afterwards higher plants), the essential organic elc 
merit of soils becomes early incorporated with the me¬ 
chanically and chemically disoi g inizmg rock 

The dead organic matter changes in ditlercnt w lys 
first, very slowly and very indifferently, by the klioh of 
air and water, and second, rapidly, by the spreading 
through its mass, where air has free ai cess, of bat tena 
and other lowly fungi which are saprophytic, butt in also 
assimilaLe nitrogen from the atmosphere, as is shown by 
their increasing, and not simplv maintaining the original 
amounts of nitrogen left by their predecessors By the 
first method of change the organic matter becomes the 
tougher former of humus, and humic and other related 
acids arise from it , by the second the mild, dry, or 
friable humus is produced and little or no humic acid 
A very careful investigation shows that those bacteria 
which have the power of removing from the dead organic 
matter the elements of their nutrition give out by the 
decay (which occurs lapidly) of their bodies when they 
die the nitrogen and other elements in an active state 
The nitrogen of the dead bacteria forms readily nitrate of 
lime or potash by contact with these bases 

Now to give a short summary here Oxidation of iron 
is the first change perceivable in granite, then creation 
and multiplication of weather joints, and carbonation 
follows , next humus is formed by lichens, *and then 
higher plants, following this, fungoid germs, capable of 
assimilating aerial nitrogen, become abundant , finally 
all the three processes! mechanical, chemical, and organic, 
go merrily on together and contribute all in their proper 
shares to the formation of an ever-deepenftig soil, capable 
of supporting the luxuriant life of the highest plants The 
humic acid which is formed by the inorganic decay of 
humus has a certain decomposing action, but it gradually 
changes to carbonic acid, with the action of which, in this 
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connection, we have dready dealt Well, to apportion 
the shares of the work done fuither By disintegration 
or mechanical action, Lhe great rough mass of the soil 
is produced By ovulaiion and carbonation, soluble 
minerals capable of entering the pi 11U ire prepared, and 
insoluble matters like set ondary silica, pure clay, and 
steaLite, are biought into being By the at Lion of living 
matter, rock decomposition is hastened, and nitrogenous 
substance is brought into the sod By the presence and 
.action of dead oigamc matter, rock decomposition is 
also forwarded, and a held lor aend mL ngen- \ssimi- 
liting germs is prepared I he table below gives a list of 
the materials found in the youngest grmiLe sulon which 
nothing higher than rock-mosses aic growing 

(iramte minerals in furly fre h condition Miout So pi r ant 
< la> tnd insoluble SLconil iry silica About J per ccni 

Soluble silica Not determinubli 

Carbonates of potash, soda, lime, mag¬ 
nesia, non, uni phosphate of lime \bout 2 pu tent 
Sulphates of above, except irun Not dcteriTurnbk 

Sulphaii ol lion Mi_rest trace 

PuirU(Jes of iron and mang ine-ie About j per cent 

lluunis 12 per u nt 


Tutnl 100 pei ccnL 

L itci on, is the soil deepens, we find some curious 
changes proceeding, which 1 will briefly indie ite Sul¬ 
phites aie now produced in considerable qumtiLies 
Whcrevei iron-containing 111111 ei ds arc brought, into con 
t*u t with 01 g mic matlei, sulphate o( iron tends to form 
as well as carbon ite (lunnate ?), and possibly other com¬ 
pounds , ami the pyrites which was slow to ch mge at 
ihe beginning now produces sulphate of iron with greatei 
ripidity The dissolved sulphate of iron coming into 
contact wiLli the c irhnn ites of the alkalies and alkaline 
c irilis liberated horn the feUpais, hornblende, Nl , is 
already exp) lined, nuscs a double decomposition lhe 
ferrous sulphite becomes a carbonate, and the carbon¬ 
ates of lime, p Hash, sod i, , become sulphates The 
iron carbonate, where exposed to air, leadily oxidizes 10 
feme oxide, the chief colouring ingredient of the soil 
Now, in the finished soil, which.it must be remenv 
beied, is when produced iron granite a loam, wc have 
the following approximate composition, as f.urly typic il 
of a good grume sod such as ma> be found in the valley 
I of the Don m Aberdeenshire — 


( Bare clay and sLeatuc ; 

Insolubles ! (Juxrt/ and secondary silica 
( \luscoviie 
OrLhoclnsc 
Plagioclase 
Biotitc 

balances Magnetite* 

balances Hornblende 

pa e o Hematite and lunonite (feme 
donnatiun ■, . , , 

oxides) and manganiL oxide 

Pynles 

Humus and animal organic 
\ matter, fungi, &c 
( Humic acid 

□lubleT | £ oluh,e , 

( ferrous sulphate 1 

t Phosphates of lime, magnesia, 

I potash, soda, &.c 
I Sulphates of lime, potash, 

) soda, magnesia, &c, 
i-injurious \ Nitrates of lime, potash, soda, 
olubles magnesia, &c 

Carbonates of lime, potash, 

[ soda, magnesia, &c 
\ Chlorides of above 

Water and air (mechanically held) 111 dry 
summer perhaps about 

1 utal 

1 Mora ihnn o 1 per c«ol 1* injurious 


IVr cen 
about 10 


Substances 
capable of 
transformation 


Injurious 

solubleB 


Non-injurious 

solubles 
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In conclusion I have to point out, as shown by my in¬ 
vestigations commenced four years ago, that farmyard 
manure laid on to the land is only rendered properly 
available to the crops by the action of bacteria as indi¬ 
cated above in connection with the natural humus, The 
inorganic forces have liLtle action upon it, except in pro¬ 
ducing humic acid and other injurious matters 

The most of the soluble mineial substances in a mature 
soil, it may also be mentioned, arc in the form of sul¬ 
phate I hey originate from the primary minerals as 
carbonate, but are soon altered, mainly by the ferrous 
sulphate The sulphate unfortunately is not the most 
suitable form in whit h minerals ran be presented to 
plants for absorption, for the simple retson tli it, being 
ao stable in chemical union, it causes the loss of too much 
of the plant’s energy in the interim of its body before it 
can be decomposed It must be remembered that green 
lants decompose the compounds which enter their system 
efore they utilize their elements or simpler forms in the 
elahor it ion of food At 1 \ YM)F k J('IINSIUNE 

Edinburgh, August 5 


THE IHFERIAL INSTITUTE AI S / 
FEVER SBURu 1 

N November, 18185, some months aftei the publication 
of Pasteur’s discovery for the treatment of hydro¬ 
phobia, an officer of the Russian Guards was bitten by a 
rabid dog This olhrer having been sent to Pans to 
undergo the treatment, his Highness Prince Alexander 
PetrowiLch d’Oldenhurg established, at his own expense, 
a provincial laboratory at St Petersburg, where Pasteur's 
treatment could be duly carried out l his establishment, 
however, soon proved to be too small for scientific inves¬ 
tigations to be properly earned out therein, and it was 
decided to build a large laboratory in which researches 
might be made undei the best possible conditions , 
accordingly Lhe same enlightened nobleman bought a 
piece of ground of 37,464 square metres in extent, on 
which the present Institute is built 

The buildings comprise physiological, pathological, 
chemical, b ictcnological, and epizooLological sections, 
with their laboratories, under the direction of such men 
as Neucki, Winogradsky, and others There is also a 
department where Pasteur’s treatment is earned out, 
togeiher with a small hospital for infectious cases Each 
section is complete in itself, and all the arrangements are 
on the newest principles and 011 a very large scale The 
expenses are defrayed partly by the Prince of Oldenburg 
and partly by public subscription, and the whole Insti¬ 
tute compares favourably with any Institute in France 
or Germany 

The directors of the Institute publish every two or 
three months a volume embodying the scientific results 
obtained in the laboratories, and the first two numbers 
have now been published As might be expected after 
what has just been said, their contents are of wide 
and varied interest Neucki publishes some chemical 
researches on the microbe producing inflammation of the 
mammary glands of milch cows and goats, and his paper 
will specially interest those who in this country have fol¬ 
lowed the remarkable researches of Dr E Klein Wino¬ 
gradsky gives an account of the various nitrifying 
organisms discovered by him in the soil of different 
countries This author quotes the researches of Prof 
and Mrs. Frankland, and of Prof Wanngton, and though 
to some extent contradictory, Winogradsky's researches 
agree with those of the English observers in all essential 
particulars This paper is certainly the most important 
which has as yet appeared on this vexed question The 
results obtained by Pasteur’s treatment in St Petersburg 

1 “ArUiiw* de Science! BioloRiquei publics par l'lnstitut I mpinal da 
H16dean Eip 4 rlmentaJc 6l St F^ieribourg,' Vaf 1, No 1 el a 
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form lhe subject of a paper by Kraiouchkine, and it may 
be mentioned that the treatment appears to have been as 
successful at St Petersburg as in Pm is 

The oilier papers refer Lo the chemical and physio¬ 
logical effects of tuberculin (Bujwid, Helm in), to the 
transformation of nutritive media by the bacillus of 
diphtheria, and tn the ( hemical composition of this 
micro-organism (Dzierzgowski and Rekowski), while 
Blaclistein endeavours to draw a distinction between the 
bacillus coh communis and the bacillus typhi abdomin- 
alis, based on the chemical decompositions produced by 
these organisms in the media in which they grow Lastly, 
Mizerski and L Neucki give a critical n'suntf of the 
mcLhods used to estimate the quantity of hydrochloric 
acid contained in gastric juice 

The researches which form the subjects of these papers 
are varied enough, and whilst congratulating their authors 
we may express the hope ili.it the Institute will have a 
lung ,ind prosperous career Our good wishes must be 
tinged with regret for ourselves—regreL that Llicrc should 
not be a similar Institute in England, and regret also that 
there should be in this country a class of people who will 
oppose the establishment of such an Institute until a 
Bishop or Royal Duke has died of rabies 

M Arm and Ruin hit 


NOTES 

Last week much anxiety was felt as to the health of Sir 
Richard Owen On Monday Ins condition waa better, and lhe 
improvement, was maintained on 1 uesday 

The herbarium of lhe British Museum has acquired, by pre¬ 
sentation from the widow, the very valuable collection of Mus- 
cinefe, made by the late Mr George Daviea, of Brighton It 
comprises upwards of 20,000 specimens of mosses, hepaticx, 
and lichens, partly gathered by Mr Davies in Great Britain and 
on the Continent, partly communicated lo him from New Zealand, 
Samoa, India, the West Indies, and America 

Froi IIiero>ymus has been appointed curator of the Royal 
Botanical Museum at Berlin 

Lhf Exhibition of the Photographic SoucLy of Great Britain 
was opLncd on Monday at the Gallery of the Royal Society of 
Painters in Waterco lours It will remain open LiJI November 10 

We regret to have to record the death of Mr George Groom 
Robertson He was fifty years of age, and only lately, in con 
sequence of ill health, resigned the professorship of Mind ana 
Logic at University College, London, to which he was appointed 
in 1866 Prof Robertson was well known as a brilliant teacher 
of the subjects lo the study of which he devoted his life, and ai 
Lhe editor of Mind lie was associated with Prof Bain in lhe 
editing of Grote s *' Aristotle," and was the author of the volume 
on Hobbes in Blackwood’s scries of "Philosophical Classics 1 
He also contributed to the latest edition of the *' Encyclopaedia 
Brilanmca " 

Dr George Dixon Longstaff died at Wandsworth on 
Friday last in hus ninety-fourth year When a young man he 
was assistant to Dr Hope, Professor of Chemistry at the 
University of Edinburgh, and he is believed to have been the 
first teacher of practical chemistry to medical students In this 
country. He was one of the founders and a vice-president of 
the Chemical Society of London 

Students of folklore wi'l be sorry to hear of the death of 
Rein hold Kohler, librarian at Weimar, where he waa born in 
1830 He died on Auguit 15 Dr. Kohler waa a man of great 
learning, well known aa an authority on theaubjectln which he 
waa chiefly interested. 
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The American Academy of Aria and Sciences has published 
an excellent 11 Memorial" of Joseph Lovering, who was a 
Fellow of the Academy from 1839 to 1892, Corresponding 
Secretary from 1869 to 1873, ViLe-Presidcnt from 1S73 to iSSo, 
and President from 1880 to 1892 Mr Lovering was barn on 
December 25, 1813, and died on January 18, 1S92 The 
" Memorial" consists chiefly of speeches delivered, and letters 
read, At a meeting held for the commemoration of his life and 
services, with a biographical sketch by Prof J P Cooke, 
Secretary of the Council, and a li^t of Prof \ rm-ring's publi¬ 
cations At this meeting the chair was taken by Di \ P 
Peabody, who said that there was a certain fitness in his leading 
the proceedings, as Mr Lovering had been his pupil Speaking 
of Prof Lovering as a teacher of physical science, Prof J P 
Cooke said “He was one of the best lecturers [ have ever 
known, and I have known the greatest masters of my Lime ” 

During the past week the weather has been of a decidedly 
cyclonic type , large disturbances have reached us with consider¬ 
able frequency from the Atfintic, and have mostly pissed to the 
northward of Scotland 1 he winds have been moderate to 
strong from the south west, but have at times attained the force 
of a gale at places in the nmth and west, while on '1 uesday they 
were boisterous mall parts of I lie United Kingdom The rain¬ 
fall has been somewhat heavy in the north and west, but light in 
the southern parts of the kingdom, where, during the first part 
of the pcuod, the wcaLher was generally hne, with occasional 
mist or fog in the mornings I he temperature has, on the 
whole, been mild, the day readings ranging from 6o a to 65 over 
most parts, while in the extreme south they have exceeded 70 
on several occasions The Weekly IVtathn Report published on 
the 24th instant shows that some of the night minimum tem¬ 
peratures during that week were very low for the tune of 
year, the shade Lheimometer falling to 25° in the cast of Scotland, 
and to between 28" and 31 1 in most other parts 

Among Ihe valuable discussions which appear in the 
Repertot turn fin Mett of ologie, issued under the authority of the 
St Petersburg Academy of Sciences, is one in vol xiv , 
by B von Nasackm, on the Storms of the Baltic, being in fact 
a continuation of similar works (by other authors) for the Alack 
and White Seas The data used in the discussion are taken 
chiefly from Iightkeepera' journals and stations on the coast 
The general results show that the yearly frequency of storms 
difters considerably in different years, and the number oT storms 
at individual stations also vanes considerably In the 
western part of the Gulf of Finland and in Lhc south 
of the Haltic storms are much more frequent than in 
the other parts The mean wind direction lies between 
south and west, and the principal storms occur from the same 
direction, and also between west and north The maximum 
number occurs almost everywhere in December, and the 
minimum in August 

Das Wetter for August contains an article by Dr R, 
Assmann on the treatment of persons apparently killed by 
lightning The different effects on persons struck would prove 
that the intensity of the flash is subject to considerable fluctua¬ 
tions, and recent photographs of lightning, in fact, show that 
in addition to the principal flash there are always weaker 
■ones branching out in all directions, like the roots of a 
tree It may therefore well be assumed that the intensity of the 
latter is considerably less than that of the principal current He 
quotes a case near Berlin in the summer of 1891 wtfiere a number 
of soldiers were struck by lightning , among them an officer, and 
a bugler holding his horse, were both struck The officer shortly 
afterwards recovered, while Lhe bugler was to all appearances 
dead, but the officer at once adopted the method of artificial 
NO. 1196, VOL. 46] 


respiration ns applied to the apparently drowned, by which 
means the bugler was gradually brought back to life Dr 
Assoiann states that there can be bllle doubt that jf this method 
were applied soon after ihL tlroke, and continued for ut Iraht a 
quarter of an hour, many of those apparently killed might be 
restored to life 

A VATUAiili paper by Trof L VV Ililgard, on tbe relation 1 ? 
nf soil to Llimate, has been published by the U S Department 
of Agriculture boils being lhc residual product of the auion 
of meteorological agencies upon rocks, it k obvious, as Prof 
Hilgard ^ays, that there must exist a more or less intimate 
relation between the sods of a region and the climatic conditions 
that prevail, or have prevailed, therein Prof Ililgard dis¬ 
cusses, both from a theoretical and from 1 practical point of 
| view, some of the more important phenomena rlepcndt nt on this 
| coirelation, and their effects on tlu, igricultural peculiarities of 
the chief climatic subdivisions 


1 


l 

I 


IDrr K Imi (.11 gives, in the W^/tmne 7 L ttmv^ for 
hcpkmbcr* 12, an intcrtvling account of arch 1 ologaal dis 
eovenes he has made this summer in Lhe island nf KaLmnos, 
near Lhe coast of Asia Minor At a height of about 220 niLtrcs, 
not fir from V mporm, he found the remains of an ancient forties 
which seems to belong to Lhc same class of buildings as those of 
Myccn i ind I iryns *1 he remains, which are comparatively 
well preserved, include Cyclopean walls and a tower A gate¬ 
way (l 1 metre in breadth), the forecourt, a cistern, and a stone 
oil press survive \n lhe valley of Vathy, Herr Flegel came 
upon the remains of wills of an acropolis, which he describes as 
older ill .in the fortress of V mporio 


In the new instalment of (he proceedings of the Liverpool 
CeoloRicil Society (Part 4, Vol VI ), Mr J J Fif*]iHm.k has 
some interesting notes on the Deep Dale Bone Cave near 
Buxton Id a pnpLr read before the society in 1890, Mr 
hitzpalricU called attention to this cave, and described the 
various objects of interest which had been found in n up to that 
Lime In his present paper he gives an account of the results of 
more recent researches carried on by Mr W Millet, of Buxton, 
by whom the* cave was discovered Al lhe entrance is a refuse 
heap, three Let thick at the top, extending ten feet on either side 
of the entrance, and sixty feet down to the stream at the bottom 
of the dale Among Lhe objects found in this refuse heap are 
bones of the horse, stag, Celtic shorthorn {Bos hn^tfrons), dog, 
pig, sheep, goat, wild boar, three flint flakes, a piece of 
bronze with Celtic pattern, fragments of pottery, including 
Samian ware, pseudo-Samian waie, Romano-Bntish ware, coins 
of the Emperor Clxudiug, and female ornaments, including 
fibulie, earrings, brooches, and nngo. At the bottom of the 
heap were found two flint arrow heads. In the second chamber 
of the cave a hole, eight feet deep, has been dug The upper 
bed, three feet thick, is composed of dark clay, with angular 
fragments of limestone The second bed, which is from 
six to sixteen inches thick, consists of broken fragments 
of stalagmite, limestone, and gravel In this a human 
jawbone has been found The third bed, the thickness of 
which has not been ascertained, consists of a stiff yellow clay 
containing large pebbles, two of which have been artificially 
pointed at one end The human jawbone has twelve teeth, 
with the enamel and dentine in an admirable state of preserva¬ 
tion There were originally fourteen Ueth, the two “wisdom 
teeth 1 not having been developed at the lime of the death of 
the person to whom Lhe jawbone belonged The mark of the 
weapon which gave what wu perhaps the death wound 11 dis¬ 
tinctly visible The weapon penetrated deeply into the bone in 
a slanting direction, with an upward inclination, and the blow 
must have been struck from behind Another object found 
in Ihe second chamber is a small bronze box, filled with 
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grev a-hes, supposed to be the ashes of a ciemitcd person 
The lid moulded with the raised zigzag pattern c im noil m 
Roman ornamentation, the hollow parts being kt in with red 
and green enamel In the lower chambers, as stated in Mr 
hil/patnck’s former paper, Lhe following mamnnlian remain* 
have been found —\ skull of the brown bear(f/V.r«r a/itos), 
a skull of the Celtic shorthorn {Bos lom'ijton';), teeth of the 
reindeer (Citrus (nranJui), and of the ri_d detr {Counts 
e/ap/ius), part of the skull of the wifd boar ( 5 /fj strofa), and 
some human bones 

The July number of the Korean Rtposilory opens with an 
article by the Rev Dr Edkin* on the Persians m the l 4 ar East 
He shows from native tiimn.es that at a very early period the 
influence of Persian ideas penetrated into China. lhe wide 
acceptance of these ideas was due in part to the doctrine of a 
fuLure life, but Dr Ldkins aUiibutes even more importance to 
the worship of the god of fire as the special ruler of Lhe hearth 
and Lhe god to be worshipped by newly mirned people This, 
he says, is so adapted to the natives of Eastern countries with 
their strong family instincts, that iL lias easily kept its place and 
still has a firm hold on the popular mind In another article a 
wntei who signs himself " Viator 11 indulges 11 much eiuhusias 
Lie admiration of Korea and the Koieans He is especially 
emphatic in his piaises of the scenery around Seoul, with its 
1 ' grand amphitheatre ofgr mite hills ” “ T lie city wall, " ht says, 
'‘climbing over the most precipitant ndgt s, Lhe sentinel peaks 
of Nam San, with its chcvdurc of fine tree*, and the bold 
Littellated rocks of l*oukan, which on the s nith and north re¬ 
spectively keep guard ovei the capital, with many other points I 
both within and without the walls commanding varied and ex 
tensive views, would alone in any tourist frequented Ian I mike 
beoul a show place of the guide-books " I lie ordinary Korean 
he describes as ‘a docile and happy creature ” 

We learn from La Nature that MNl Oliva, of tieneva, have 
brought out a new system of electric heating applied to conser 
vat ones, which may prove very useful where a motur force is at 
one’s disposal A dynamo, worked by same motor, sends the 
current into receivers of special mcLalliC composition, which be 
come rapidly healed, but without exceeding a certain tempera 
lure A heated air current is set up as with steam-heating 
1 he advantages of the System arc Absence of all unwhulesom^ 
gas or vapour which might injure the plants, simplicity of con¬ 
struction in the parts conveying the energy, perfect safety aa 
regards heat, which can he regulated at will, convenience and 
rapidity in starling and extinction, and cleanlines', 

Mfl A C Macdonald, of the Agricultural Department of 
Cape Colony, refers with much regret (in the official publication 
of the Department) to the senseless way in which the ant bear is 
being exterminated This animal, he says, is one of the few 
indigenous four fooled friends of the Cape farmer “ Its food Is 
the anl, more especially the white ant, an insect which feedi on 
our crops and the succulent herbage of the veld, and which does 
much greater damage than is generally supposed Although the 
ant has numerous enemies (among which is reckoned the koran, 
a bird which I am happy to say is now being preserved on some 
farms solely for this purpose), yet none arc so destructive to Us 
welfare as Lhe ant-bear It nonly when on the surface of Lhe 
ground that the ant mas aay danger from its winged foes, but 
above or below ground it is always within reach of Lhe ant-bear 
But it is not only as a deUroyer of ants that the anl-bcar is of 
value to the farmer A large percentage of the seeds of our 
herbage, after they have dropped off the plant on the hird 
ground, lose their germinating power from being exposed day 
after day to the scorching rays of the sun The ant-bear, as it 
goes scratching about for ants, covers a large number of seeds with 
looae earth, in which congenial bed they will retain their repro- 
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ductive power for a long period, awaiting the moisture from the 
skies to shoot out and propagaLe their kiml And yet this 
animal, harmless in other reflects, is being slowly but surely 
exterminated For its skin, which is valued at about 15s , and 
also for its flesh, which resembles superior park, iL 19 sought 
after by the natives With the wlnLerace 1 sport ' is the induce¬ 
ment, this fun taking the form at Lime* of forcing the poor 
brutes out of iheir holes by flooding wiLh water, or drowning 
them and digging Llieru out afterwards M 

Proi* G C Caldvveli , of Cornell UniversiLy, has been 
making oleomargarin a subject of careful investigation, unit 
presents the results of his researches in a valuable paper in the 
September number of the Journal of the l'ranklin Institute He 
thinks that if made of unsuitable materials oleomargarin may 
conlain germs of disease, and that the process of manufactuic 
ought to lie carefully inspected by cipablc nlflcials , but Lhere is 
no positive pioof, he says, thaL it is now, or ever has been, made 
ot such materials, or that any disease has ever been communi¬ 
cated to man by ib use He is also of opinion that, when pro- 
I perly made from fresh and clean malci ials, it ill IE r* hut slightly in 
healthfulncsq from butter He records, however,uraihersigniticanc 
incident which has recently conic to his knowledge Al an 
asylum for blind children, in Louisville, Ky , where good bulter 
had been supplied, good oleomargarin butler was substituted 
No notice was given of lhe change, and even if the appearance 
of the substitute would have betrayed it, the blind children could 
not have sclo it There was no evidence that they were in any 
way conscious of the change , but it was observed that Lhey 
gradually ale less and less of thi new butter and finally they 
declined it allogelher No bad efkct on iheir health could be 
discerned I hey made no complaint in answer to the in¬ 
quiry as to the reason for not caling lhe butter other than that 
they did not care for it It was as if iL did not adapL itself to 
any need of the system “ This,'’ says Prof Caldwell, "cer¬ 
tainly must he allowed to count against the complete fitness of 
oleomargarin as a substitute for butter " 

A Fieid Naiuralists’ ClU i. wes fanned la,t year in 
Trinidad, and seems likely to do much useful work It pub¬ 
lishes a journal, and in the third number, which wc have 
received, gives reports of its meetings from the beginning Id 
Lhe meeting on January 8 Mr Mule announced that he had 
found a Pen pains Rdwauhti in the bt Ann's Valley , and Mr 
(Jnch staled Lhat he also had found a specimen of the same 
species at Azouca 

The report of the Government Centra 1 Museum, Madras, for 
1891 92, has been published In an interesting appendix Mr, 
II Warth, the officiating superintendent, gives an account, 
among other subjecLs, of the tin district in Burma Flu. 
tin bearing deposits are, he says, of Lwo kinds First, there is 
the tin gravel which ib found in all or most of the valleys, a 
mixture of rough white quartz pebbles with sand, garnet, black 
tourmaline, and grey cassitente The thickness of the gravel 
vanes from 1 to 6 feet, and the yield of cassitente may be put 
down as at least J per cent or 1 pound of cassitente (tin 
dioxide) in 400 pounds of gravel There arc washings going on 
at many places, but some valleys have been more or less ex¬ 
hausted The work suffers also under the disadvantage that the 
greater part of the country is quite uninhabited, that food has Lo 
be brought from a distance, and lhat there is always danger of 
sickness. Chinamen are Lhe chief workers The second kind 
of tin-bearing deposit is the original eruptive rock, which is 
weathered so i*hat it ib possible to wash out the grains of 
whitish cassitente which it contains Mr Warth visited Lhe 
principal deposits of thiB kind near Malewun in July 1891 
He took samples from several excavations and washed them 
The mean 19 a yield of only o 04 per cent, of impure wash Lin. 
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Thus one pound of impure tin dioxide requires 2500 pounds of 
•weathered rock The lock la traversed by a series of parallel 
veins of white quartz indicating the origin of nil the white quartz 
pebbles in the tin-bearing gravels, these gravels being nothing 
but the accumulation, during probably thousands of year 1 *, of 
the washings from the deviled ouLcrops of tin-bearing eruptive 
rock The original tin-bearing deposit of weathered rock has 
been washed during a good many years It requires a very 
good supply of water and very large deposits, otherwise the 
labour would be far too great and such works could not com¬ 
pete will) those in the gravels Among the rock specimens 
of the district are also grey limestones from Mount Tampra, 
three days’ canoe journey fiom Lenya This mountain Mr Wartli 
found fringed with caves which most likely owe their origin 
to the action of the sea As they are now 160 feet above 
the sea, it appears that the land has been raised that much in 
comparatively recent time If so, then thL tune during which 
most of the tin gravels formed was also comparatively limited 

The third part of the tenth annual report of the Bjani of 
Fishery for Scotland has just been issued It deals with the 
scientific investigations earned on during 1891 First there is 
a general statement of the results achieved , then comes a serie s 
of general reports, and these are followed hy papers recording 
biological investigations Tin illy, Dr I Wemyss hulton 
gives ail account of contemporary scientific fishery investigations 
in this and oLher countries The following are the papers 
dealing with biological inveislig ltion^ On the food of fishes, by 
W R Smith , obsurvatioii'i un ihe reproduction, maturity, and 
sexual relations of the food fishes, by Dr I W Fulton , addi¬ 
tions to the fauna of the I irlh of Forth, pin iv , by Thomas 
Scott, coiunbuLions lo the life histories and development of Lhe 
food and other hshes, by Prof McIntosh, F K S , on two large 
tumours in a haddock and a cod, by Prof Prince and Dr J L 
Steven We may note that the volume is enriched wdh many 
admirable plates 

Messrs R Frieui \nder and Son, Berlin, have justissued 
the sixth annual reporL (for 1890) of the ornithological stations 
-of observation in the kingdom of Saxony The report has been 
prepared by A U Meyer and F Helm, who have evidently 
spared no pains to make their work thorough and accurate In 
an appendix observations relating to other animals in Saxony, 
besides birds, are recorded There is also a list of the birds 
which up to the present time have been observed in that country, 
with notes as to their geographical distribution elsewhere 

The Clarendon Press has reprinted Mr J G Baker's “ Sum- 
ana ry of New Ferns discovered or described since 1874 ” 

A WORK on “ The Great Barrier Reef of Australia, its Pro¬ 
ducts and Potentialities," by Mr \V SaviIIe-Kent, is to be 
issued by Messrs W II Allen and Co The barrier reef of 
Australia, represented by a vast rampart of coral origin, extendi 
for no less than twelve hundred miles from Torres Straits to 
Lady Flliot Island on the (Queensland coast Between its outer 
border and the adjacent mainland it encloses a tranquil ocean 
highway for vessels of the heaviest draught To the naturalist, 
and especially to the marine biologist, the entire barrier is 
described os “a perfect Eldorado, its prolific waters teeming 
with animal organisms of myriad forms and hues, representative 
of every marine zoological group.” The author's object 
will be to render an account, in clear and popular language, 
both from a commercial and from a biological standpoint, of 
the most attractive hubjccts connected witS the barrier 
region. There will be suteen plates in chromo lithograph, 
with grouped illustrations produced from original water-colour 
drawings by the author, and forty eight plates in photomeuo- 
type from original negatives 

HO. U96, VOL. 46] 


l me New Zealand Institute has published its Transactions 
anti Proceedings during 1891 (vul xxiv , seventh of new series) 
The volume is edited by Sir James Hector, and contains many 
papers of considerable interest and value 1 lie papers presented 
in the Transactions are grouped under Lhe luadings of Zoology, 
Geology, Botany, and Miscellaneous 1 he Pioceedings include 
those of the Wellington Philosophical Society, the Auckland 
Institute, the Philosophical InsiitutL of Canterbury, the Otago 
Institute, the Westland Institute, the Hawkes Bay Philosophical 
Institute, and the Nelson Philosophical Society 

Tut. Journal of Botany for September gives an account of 
the results of M J Bornmuller’s botanicil exploring expedi¬ 
tion in Persia The flora of the district visiled is a very ahun 
dunt one, but not many new forms were gathered I he moun¬ 
tain sides of Kuh Jupar, at a height of between 2900 and 3000 
metres, were covered wiLh dense forests of an undesenbed 
species of Rphtdra 

The nujnber of the Ocstrr 1 achische Bofam^thc Zettschrijt for 
September is almost entirely devoted to the discussion of the 
question of botanical nomenclature, and Lhe opinion^ on the 
various disputed points, of the leading English and Continental 
botamslH 

Messrs Crusii\ Loi Kyvoou anu Son announce the fol¬ 
lowing works — “ The Mn-roicoue its Construction and Man¬ 
agement,” Gy Dr Henri von Heurck, Director of the Antwerp 
Botanical Gardens, translated from the French by Mr Wynne 
E Baxter, T R M S , " Electric Ship Lighting a Practical 
Handbook for Electrical Engineers and others,” by J W 
Urquhart , “Toothed (rearing a Practical Handbook for 
Office and Workshop,” by a Foreman Pattern Maker, author 
of 11 Pattern Making,” &c , “The Mechanics of Architecture 
a Text-book for SLudenis," by E W 'Tarn, “The Visible 
Universe Chapters on the Origin and Construction of the 
Heavens," by J E Gore, “lhe Health Officers' Pocket 
Book for Medical Officers of Health, Sanitary Inspectors, 
Mtmbers of Simliry Authorities, dc by Edward F Wil 
loughby, M D (Lond ) , 11 The Art and Science of Sail 
Making ” by Samuel B Sadler, practical sail maker, 
“ Tlie Complete Grazier and Farmers’ and Cattle Breeden’ 
Assistant a Compendium of Husbandry, unginally written by 
William 7 malt, thirteenth edition, entirely re-written, consider¬ 
ably enlarged, and brought up lo the present requirements of 
Agricultural Practice,” by William Bream, LL D , “ Farm 
I ive Stock of Great Britain,” by Robert Wallace, professor 
of Agricultuie and Rural Economy in the University of 
Edinburgh, third edition, thoroughly revised and considerably 
enlarged, “Tramways their Construction and Working,” by 
D Kinnear Clark, M Inst C E , new edition, thoroughly 
revised, in one volume , “The Wood worker's Handy Book a 
Practical Manual embracing information on the Tools, Materials, 
and Processes employed in Wo.id-worklng,” by Paul N 
Ilasluck , “The Metal-worker's Handy Book a Practical 
Manual embracing information on the Tools, Materials, and 
Processes employed in MetoJ working,” by Paul N liasluck , 
“TracLical Lessons in Roof Carpeniry," by Geo Collings, 
“The Steam Engine a Practical Manual for Draughts¬ 
men, Designers, and Constructors, translated from the German 
of Herman Haeder, revised and adapted to Y nglish Practice,” 
by H H, P Powles 

Messrs, Bell and Sons are about to publish the following 
books 4 — f 'The Students Hand-book of Phy»ical Geology,” by 
A J Jukes-Brown, with numerous diagrams and illustrations, 
second edition, revised and much enlarged (Duhu’a Scientific 
Library); 11 Sowerby's English Botany,’ Supplement by N E 
Brown, of the Royal Herbarium, Kew (to be completed in eight 
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or nine parts), "Fungus Flora," a classified tent-book of 
Mycology, by George Maasee, author of " The Plant World, 1 ' 
with numerous illustrations, 3 voU , voU 1 and u , "The 
Framework of Chemistry," Part I, by W M Williams 

University Cottkui, Liverpool, has issued its prospectus 
of day classes in arts and science, and of the evening lectures, for 
the session 1892-93 

Part 48 of Cassell’s New Popuhn I'dncato) t with lille-page 
and rontents Lo vol vm , has been issued I he next monthly 
part of the work will form the first part of a leclimul series of 
Cassell’s New Popular I'dncatoi , published under the title of 
Cassell s New Tuhnicai hdmato) 

Messrs DuiauandCo have publish* d a catalogue of works 
on electricity, galvanism, and magnetism—works which the) 
offer for sale 

Four lectures on Cholera will be dclmrcd by Hr L Symes 
Thompson in Gresham College on October 4, 5, 6, and 7, at six 
o'clock p m The lectures will be fiee to the public? 

THE additions to the Zoological Snculy s Gardens during the 
past week include a Rhesus Moiikiy {Macau *r r/nun t J) from 
India, presented hy Mis Tiafford Kiwson , a Green Monkey 
( Cercojithu rrr taHih ii hit* J ) fionii West Africa, presented by 
Mr A de Turcklicim two ligers {/eh r 9) from 

India, presented by the Main. Rina of Oodeypnrc , a Grey 
Ichneumon {J/tf/atts jrrr/r) from Indin, presented by Mr Hugo 
Marshall , a Three striped Pandoxure {PataJoxunisfnvit^a/nr'j 
from Java , presented by Mr Douce , a fackdaw ((wwj tnonc- 
dula) t British, presented by Lt Col R F Darvill, I- Z S a 
Common Fox {Cams sW/m), British, presented by Mr Lucius 
Fitzgerald , an Indian Cobra (Naui t> tpiuham\ an Inclnn Rat 
Snake {Plya\ minonx I from India, presented by Mr Vrthur II 
Cullingford, 1 / S , a Common Boa [Poa lotntruloi) from St 
Lucia, \V I , presented by H L S11 Walter h Hely Hutchin¬ 
son, K C M G , a CoiTiniun C hamelcon {Chawuhon vulgaris) 
from North Africa, presented by Miss Withers , two laranlula 
Spiden ( Mygalc , sp inc ) from Demeran, presented hy Mr II 
Strong, a Black headed Lemur (/,/rtitr btunnnts 9 ) from 
Madagascar, a Duyker Uok (Cefhalophus wupiurj) from 
South Africa, two Demoiselle (_ rancs {Grits virqo) from North 
Africa, four Emus {Dromiru\ hollaitiltce) from Australia, 

deposited , an Indian Chevrotain {Ira"ulus meminjia) from 
India, two Violet Tanagers ( Fuphonta 1 'inform) from Brazil, a J 
Shag {Z'halaerocora \r gracilis) Hritish, purchased, three Wild ! 
Swine ( 5 rtj sirofa) born m the Gardens 


OUR ASTRONOMICAL COLUMN 

iHE \ARIAII0N OF LATITUDF AT PULKOVA — Astto 
rtomische Nachrtchti n, No 3112, contains two communication! 
on the variation of Lhe latitude at Pulkova, the first by Mr B 
Wanach, who discusses some old observations, and the second 
by Mr S Koslinnky, who has continued the former’s recent 
obstitilioni made before July, 189,, Dunn P lhe yea,, 1890 
and 1091, Mr Wanach obtained some very definite results with 
regard to this question by using the large Pulkova transit instru¬ 
ment in the Prime Vertical, and the object of the present dis¬ 
cussion is to find out if any like result can be discovered The 
observations used arc those nf W Struve made between the 
yew 1840-55, O Struve 1858 9. Oom 186. 63, and Nyren 
1079 aa If we employ those made in the years 1840 42 it n at 
once noticed that to satisfy the conditions a variation in the 
height of the pole of±o fl 1 hai to be assumed, while the maxima 
and minima occur at different months of the year, tbe latter on 
September, 1840, May, 1841, March. 1842. and the former on 
January, 1841, September, 1841, and October, 1842 The 
observations from 1843 63 present no direct fluctuations in the 
value of the mean pole height, but show that it remains constant 
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or is proportional to the time during the whole period Taking 
the values of the mean pole height for the years 1879 82, as 
obtained from n similar curve, it is found that a single sinus 
curve is not sufficient for the comparison , secondly, that the 
mean pole height is not the same as it was 111 1841 and 1891, but 
is about o" 15 greater, thirdly, that the chief maximum on 
March, l8Sl coincides with the chief minimum on September, 
1S80, that is, exactly coincides with the phases of the pole 
height It also happens that the senes, whidi take 
more than two years, give only one dislinLt maximum 
and minimum (instead of two, as would be expected) 
Coming now to Mr S Kostinsky’s work, whose observations 
were made by W Struve’s method with the aid of a large transit 
instrument by Rcpsold, Lhe variation of latitude is clearly shown 
With the aid of the curve, which accompanies the paper, 
the maximum of the latitude occur? on October 4, 1891 Owing 
to the observations not being quite complete, the epoch of mini¬ 
mum is uncertain, but the curve shows that it will take place 
somewhere before tbe lik! of the month of May 1892 Corn 
paring this curve with that obtained by Mr Wunch in lhe year 
1891, we have for Lhe dater of the greatesL anil least values of 
the latitude— 

Max in 1890, September 14 — 59 4.G 18 39 

Mm ,, 1891, April 15 17 79 

Max ,, 1891, October 4 *844 

Min ,, 1892, May 20-31 (about) 

Dourlf Star Ouserv ai ions —lhe second part of 
Appendix I to the Uhshut^ton iUmrvauon\ jo) iHKH contains 
the observations of double slais made at Lhe United Stiles 
Nival Obseivatory during lhe period 1SH0-1891, by ITaf 
Asaph Hall 1 liese observations hive been made with the mLen- 
tion of carrying on the work that was bigun with lhe same 
instrument in 1875 The stirs heie observed are mostly known 
binaries Some arc of special interest on account of their short 
periods, while ngain Lhe motion of others will be found to be 
very slow This volume will be welcomed by all double stir 
observers, for in such a work as this a strict comparison of 
observations is needful in such measurements as are here deilL 
with The form in which the observations are printed is Lhe 
same as was lhe case in 1881 'lhe star’s name is first 
given, followed hy Us right ascension and decIinaLion, 
and its magnitude Tn the fir^t column the date of 
observation in years and decimals of a year is given, while in 
parallel columns the sidereal time of observation Lo the first 
decimal of an hour, position angle, distance, and weight of 
observation Hre similarly inserted , in two other columns the 
magnifying power employed and occasional notes are added for 
reference 1 he volume concludes with an index of all tbe stars 

observed The numbers of the stars are for the most pari 

those of the Struves , but Prof Hall, in recording Lhose hunt 
stars in the Pleiades, has referred them to Bessel 1 '- hat of hliy- 
three stars in this group Bessel's stars themselves he lias 
numbered in the order they appeared in the Astrono- 

tntschc Untersuchitftqen, first volume, p 237 

Solar Ohservaiions at Rome —In the August number 
of the Memorie del la Society degh Spcttroscojtsti Itaham , Prof 
Tacchim contributes, in tabulated form, the results of the solar 
observations made at the Royal Observatory during Lhe second 
three months of this year Considering first the faculce, they 
seemed most numerous on the soulhern hemisphere, there being 
an excess of 13 Latitudes 20° Lo io" norLh, and 20° to 30" 
south, were the zones of greatest frequency, the number recorded 
being 49 and 50 respectively Taking the whole numbers lor 
both hemispheres the table shows a distinct increase, the numbers 
for the three months being 71, 75, and 97 With reference to 
the spots, the two hemispheres seein Lo have been evenly dis¬ 
tributed, the numbers seen amounting to 48 and 46 respectively 
The zones of greatest frequency were found to be ± io° ± 20“, 
the number of spolB recorded being 29 and 22 ; but in zone 
— 2O 0 -3o 1 ’ as many as 19 were noted, the number in the cone 
sponding zone of the northern hemisphere amounting only la 
eight The record of eruptions for this period u not very high, 
six only being uen in the northern and three in the southern 
hemisphere , tne zone of maximum frequency for the northern 
hemisphere is + 10’ + 20°, the same as that for bdoLa, the an 
observations occurring In this zone alone, for the southern, 
hemisphere the three eruptions were observed in each of Lhe 
io a zones included between — 10“ and — 40°. 
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GEOGRAPHICAL NOTES 

As the result of recent explorations by Lieutenant Fromm in 
the southern part of German East Africa, it appears probable 
that the difficulties wluLh bescL navigation on the Rufiji and 
Rovunia rivers are not so serious as has hitherto been supposed 
The resources of the country traversed by these rivers are 
reporLed to consist mainly of india-rubber in the forests An 
examination of a coalfield reported by Arabs as existing on a 
tributary of the Kovuma showed Lhal Lhe valuable coal ''earns 
were practically confined to the Portuguese side of the frontier 

In a rcLcnt number of TtU rmann \ Wititihtnqcn, Dr Karl 
(mssinger publishes an interesting investigation of the physical 
conditions of lht_ Weisscnscc in Cannihia The paper is acctnn j 
panied by a bathymetric chart, which shows that the lake belongs 
to the same class as the long, narrow, deep 1 ikes of Scotland, 
and by a remirkable diagram of temperature changes The 
latter is constructed so as to show the diurnal change of tem¬ 
perature Lit all depths from h nir to hour for four consecutive 
days, and is in a high degree interesting and instructive Diurnal 
change of temperature becomes 1111 perceptible at 1 depth of 37 
metres, and the hour oT maximum temperature is retarded as 
the depth increases Thus the surface maximum occuis about 
noon, while that at a depth of 25 metres is not attained until 
S a 111 of tile follow ing d iy 

A RVCPN r official estimate of the coast line of the United 
Stales, including islands, indentations, and estuaries, gave a- the 
total 90,900 miles Of this the Atlantic Ocean accounted for 
36,500 miles, the Gulf of Mexico for 19, loo, the Pacific Ocean for 
Sqoo, and Alaska for 26,400 Considering only Lhe general 
Coast lines, neglecLing esluaries, bays ami islands, the Allinlic 
margin measured 2000 miles, the Gulf of Mexico and Pacific 
Ocean 1H00 each, and Alaska 4S00, a total of 10,400 miles 

M J Gauiiilr has elaborated a system of photographic 
suiveying, which is atuacting considerable Utcnlion in France 
in view of the approaching revision of the cadastral survey of 
that country By mans of a specully mounted camera, a senes 
of twelve view- are taken Irom one p not, so as to comprise tin- 
entire hou^on A set of signals, the position of winch is care 
fully arranged, enable Lhe various plates to be aTteiwardi filled 
together I lie man is subsequently traced out cm waxed linen 
by a sharp point, a faintly printed copy of the photogiaph sei ving 
as a basis 

1 HE uncertainty of communication wnh the Upper Nile 
valley makes it difficult to determine the precise weight to give 
to reports of events happening there But it appears highly 

f irohahle that an expedition from the Congo l-iee State lias it 
ast succeeded in establishing a station at Wadelai, or some 
other point within the British sphere of influence I he natural 
outlet of the region is of course down Lhe Nile, and it is scarcely 
in accordance with the principles of geography lhal a prosperous 
development can ensue with so difficult an outlet ns lhat to the 
Congo I he practicd aspects of the case arc in their presem 
stage more political than physical, and in Lins stage they arc 
likely to remain for some time 

On Tuesday the 'limes printed the following telegram, dated 
September 26, fiom its Calcutta correspondent -Mr Con 
way's mountaineering party, winch left Askoley on fuly 31, 
reached the foot of the Baltoro Glacier after four dayi/ march, 
and proceeded up the glacier for four days They then climbed 
a peak north of it 20,000 feet high, which they named Crystal 
Peak, and hoped to get a view of the great peak " K J ," but it 
was hidden by a neighbouring peak They then went another 
day’s march up the glacier and climbed a pass to the east of 
Crystal Peak 18,000 feet high From this they saw 11 K 3 ,” but 
discovered that the map vs as altogether wrong in Lhe representa¬ 
tion of the neighbourhood of that peak They also found the 
Baltoro Glacier considerably longer than the map makes it A 
high peak not marked on the map stands at the very head of 
the glacier This Mr Conway named the Golden Throne 
They determined to try the ascent, and went on® march further 
up the glacier and then were stopped by a snowstorm, during 
which they sent the coolies down to collect firewood They 
reached the foot of the Golden Throne on August 18, and 
then worked up behind the peak, climbing over 2000 feet 
through a very broken lcefalb It took four days to establish 
and wctual a camp above the ice-fall, at a height of 18,000 
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feet fhey moved next day to a camp 19,000 feet, and the 
day following to one about 20,000 feet nigh Thence, on the 
25th, they started for a real climb, and having reached a point 
over 23,000 feet high, they found they were on a moun¬ 
tain entirely cut off from the Golden Throne, which was still 
2000 fed above them The peak they ascended—which Lhey 
named the Fionctr Peak—commanded a magnificent view, 
especially in the Hunia direction, wlitre Lhey could see to the 
distance of at least 200 miles TIiLy suflucd from the great 
altitude, but not severely, and they could have climbed at 
least a thousand feet higher, and perhaps more lhey sdept 
that m^ht in their camp 20,000 feet above sea level I hey 
weie obliged to descend next day as their provisions were 
exhausted Bad weather commenced on the 27th, and con¬ 
tinued, puLLing an end to climbing for the present season Mr 
Conway has gone to Leh, for Lhe purpose of lumpanng his 
barometer with the standaicl there, anti accurately reckoning 
tilt height of the Pioneer Peak lie expects Lhat the coin 
1 paiisun will show llixL they attained a height at least a 
thousand fed above Sehlaginbwcit’s 22,230 feet in Nepaul, 

| which is the highest climb hilhei to authentically rec jnlcd lie 
will then ixdurn to India 


THE IRON AND STEEL INSTITUTE 

HI autumn meeting of the Iron and Steel Institute was held 
last week in Liverpool, under the presidency of Sir 
Frederick Abel The meeting was fairly successful on the 
whole, although the weather marred sonic of Lhe excursions, and 
I tin last 1 lay’s silting was simply wasted time lhe follow- 

I ing is a list of the papers read —” On the Manufacture of Iron 

J in ils Relations wiLh Agriculture,” by Sir T owthian Bell , “On 
an \ppuratus for Autographically Recording the Temperilure 
of Futnaies,’' by Prof W L Roberts AusLen , 11 On the Alloys 
of fron and Chromium, 1 by R A Hadfiehl (Sheffield) , “ On 

the Liverpool Overhead Railway,” by J II Greatbead , 11 On 

the hngineering laboratories in 1 lverpool,’ by Prof II S 
Utlc Shaw, “On the I allures in the Nerks of Chilled Rolls,” 
by Charles A \\ mder (Sheffield) , “ On a New Process for the 
\ limin xtion of Sulphur, ” by I SanitLr (Wigan), “On the 
Elimination of Sulphur from Iron,” by J F Suad (Middles- 
borough) A paper on the basic Siemens process, by Mr 
Kupclwicser, of Witkowitz, was abo on the list, but was ad¬ 
journed until the Spring MeeLing of next year 

Upon lliL members assembling m Si George’s Hall, on 
lucaday, September 20, they were welcomed by the Mayor of 
Liverpool, and the reception formalities being disposed of, Sir 
I redeiick Abel gave a short address, in the course of which he 
commented on the papers about to be read, and also stated that 
Mr L Windsor Richards, of Low Moor, had been elected by 
the Council to be President of the Institute, ill succession to 
hnnself, during the coming two years during winch the presi¬ 
dential term lasts 

lhe first paper on the list was Sir Lowthian Bell’s contri¬ 
bution, which he read from MS , the paper not having been 
prepared m Lime to be printed l hose who are accustomed to 
attending meetings of this kind know how difficult it is to follow 
the reading of a paper even when they have the help of a printed 
copy, but when one has to depend upon one’s hearing only, in 
a large room and amidst many disturbances, the task is hopeless 
So far as wc could gather, the author treated his subject ah ovo t 
and much of the first part of the paper might be found in various 
elementary text books The main point of interest was a de¬ 
scription of an apparatus which has been devised for arresting 
and securing certain products which are to be extracted from the 
fumes of bla>t furnaces using raw coal The chief of these by¬ 
products is sulphate of ammonia, and Lhe author pointed out how 
necessary u waa to the harmonic working of an economic 
system that this sulphate of ammonia should be collected and 
returned to the earth as a fertilizer Of course, there is no gain¬ 
saying this part of the argument, and, as it is perfectly possible 
to collect the fumes and products of combustion, the question 
resolves itself into one of profit and loss Sir Lowlhitn quoted 
figures which would, in these lean times, make the ironmaker’s 
mouth water, and almost convert the iron itself into a hy-product, 
but unfortunately, as it appeared afterwards during the dis¬ 
cussion, the selling prlcea which the author bad taken were by 
no means those of the present day Mr Snelus spoke of the 
remarkable fertilizing properties of sulphate of ammonia and 
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rutr-UL nf sofh He harl spread one half of a iilw1> sown law n 
wnh a moduli. cunM"ling of one part of sulphur of ammnnu 
to ihiee parts of nitrate of aoda— four cwt to the ane - and 
had grass an inch long, whilst the unspitad part was ejuilc hare 

I he next paper taken wib llmt of Prof Robeiis Austen, in 
which was described a modificxlion of the Lc ( huelur p)io- 
meler, whii.li has been introduced for the jmipnsc of securing 
autographic records of tempi ratuie J lie npparaius was 
exhibited at the counul table, and has been constaitud under 
the directions of the author for Mi I I* Marlin, oT Dmvlais, 
in order that a continuous record might he kept ul the tempera 
lure of the stoves in which the blast is heated for the iron 
smelling furnaces It will, u( nurse, he understood ihat the 
apparatus is suitable for recoicling iLniperaturcs under oilier con 
ditiona, and iL can hardly fail to afford valuable assistance to 
those engaged in man) branches uf manufacturing industry, 
and in the scientific in\cdigiung of prousses, in fact, in 
many branches of lneLallurgu. d inquiry, and also m the 
study of stiam engine economy, there has been no Want more 
widely felt in times past than that of a trustworthy means of 
ascertaining high temperatures The author had previously 
described an apparatus lie had before devised, and Ihxl shown 
was the result of a desire to simplify the design 1 he original 
apparatus consisted of a camera containing a reflecting galvano¬ 
meter of the Deprcl/ and D’Arsomal Lvpe of about 200 ohms 
resistance A thermo junction is connected vwih this gahano- 
meter, and the amplitude of the deflection of a spot of light from 
the mirror nflords the basis in calculating the Umpirature to 
which the thermo junction has been rrised An autographic 
record of the temperature may then be readily obtained if the 
spot of bghL fiom the minor falls into a scnsiti/ul photographic 
plate actuated by an astronomical clock, or by other suitable 
mechanism Such an ippliaiicc as this, though well adapted for 
conducting investigations, is noL sufficiently simple for industrial 
purposes, and the aulhoi (ktirmmed that it was necessary to 
simplify the part which receives and rcconk the spot of light , 
and also to arrange for attaching several thermo junctions, so 
that there would he one for each furnace, and inch might he 
brought in connection with the recording npparaius in turn In 
order to effect these charges Lhc ongmal moving plate was re¬ 
placed by a clockwork revolved cylinder, lu which was attached 
sensitized paper In the apparatus shown provision was made 
for placing nny one of six ctntics of heat, such as hot blast Btoves 
or furnaces, in connection with the galvanometer, and for ohtain 
ing wtihin the penod of the revolution of (lie cylinder a record 
of the lemperatuie of any one, or of all the six sources of heat 
The records will, of course, he mleimiilenl, the duration of the 
lest m any particular case being '■object to the will of the 
operator, or the shifting of the electncal contact fiom furnace 
lo furnace cnuld lie carried on by clockwork I he apparatus 
would then be entirely independent of manual adjustment 

In the di'-cussu n which followed tl t lending ol the paper the 
most important point was ill,it raisid by Dr \V Anderson, the 
Director General of Ordnance b aclorie", who asked what was 
thedmabihly of the iheimo couple, ond whether the intensity 
of the current would dier owing lo changes in the metals afier 
exposure to high temperature It will be ltmemheml that the 
metals used are platinum ami ihodium Mr '1 Parkei also 
asked if the couple was protected Sir Lowlhian Bell, who has 
had Considerable experience with the I c Chalclier pyrometenn 
practical use at ihi_ Cl irence Lon Woiks, said that in regard lo 
durability and constancy of record, the device w as most success¬ 
ful lit had only had to lenew three or four couples, and they 
certainly would gue accurate readings for the space of several 
weeks lie had proved this by comparing new and old couples, 
mid also by letting at known icmpeiutures 1 he author sub¬ 
sequently staled that the couples were put naked in the blast, 
and did noL require protection unless subject to the impact of a 
"bower of metal, in which caae 'hey were placed in a porcelain 
sbenth 

Mr Greathcad next read his paper on the I iverpool Over¬ 
head Railway Hus is a new railv ay which follows the "Line 
of Docks," and extends for a distance of about six miles It 
is composed, lor the whole distance, with the exception of a 
length of a few hundred feel, of an iron viaduct of uniform 
height, and which is continuous from end to end , unless some of 
ihe swing bridges on its course be open The railway itself has 
1 een previously described, but the rolling sLock has not, we 
believe, before been dealt with Electricity will supply Lhc 
motive power, there being a generating station situated about 
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the middle of the line, where there will be four engines working 
up lo joo huiBe power, each driving a separate I'lwell Tarker 
dynamo Ihe current will be carried along ilie line by a steel 
conductor placed on porcelain insulator" Ilmged collector* of 
cast iron, sliding upon thl" conductor, will make the connection 
between the mulnrs on lhc tiain and the generating dynamos 
flu tl will he no separate loLoniotives, Lhe motors being on the 
cais, two cais forming a tram In scat fifty six passengers, the 
total weight being about forty ions 1 he signals will be worked 
by the trnins themselves through an automatic device The total 
cost of the railway is to be £85,000 per mile 

lhc second nay, Wednesday, September 21, was opened by 
tliL leading nl Mr Iladfidd’s paper This is a production of 
the kind Ihat brings despair to the heart of those who prepare 
bnef nolu.es of these meeting" IL consists, wiLh the appendices, 
of over eighty three page", Ixodes numerous sheets of tables, 
diagrams, Ac It begins with V luqiiclin, nnd ends with a biLdto 
grnphy— al> ovo u^que. ad mala , as the authoi himself says , but 
the difficult part of the matter is that throughout Lhe whole 
ire itise there is noL a pan that could well be left out without 
disadvantage to ihe reader Having "aid so much it will be 
evident that we can give but a very faint indication of the con¬ 
tents of Mr Hadfitld’s paper It is well known that he has 
madca special study of the alloys of iron and chromium, generally 
known as chrome steel, and his success a c a praclu.nl sLeel maker 
has been most marked lie has now put lhc results of long 
r< search and experiment at ihe dispo al of all sleel maker*, and 
we cannot dn better than refer those interested in Lhe subject to 
the original work, which will duly appicar in the volume of the 
prucculings of the Institute It is nolewoilhy that chromium 
appi irs noL lo be in itself a h irdener oi steel, but that it net!) 
indirectly by influencing Lhe action of carbon upon the iron 
Some of the photogiaphic reproductions of chromium steel pro¬ 
jectiles attached to the paper arc very interesting, as showing 
what punishment this metal will stand The shells go through 
nine inches of compound aimour nnd tight feet of oak backing 
without apparent damage, the points being as sharply 

< 1 clined as 111 the "hell as it comes from the shops At a range 
of eighty yards two six-inch shells went through the thickness of 
irmour mentioned, the sinking velocity being 1S25 feet per 
second, and the energy 2250 fool tons One projectile altered 
of' in diameter and the second UI3 " One of these 

projectiles was fired through another 9" plate without 

apparent damage A 135'' projectile, also of Iladfield'fl 

make, was fired ot a target consisting of two armour 
plaLcs with 20" of oak between The first plate con¬ 
sisted of 18" of compound armour backed by 6" of wrought iron 
Next came ihe 20" of oak, and then a 10A wrought iron, and 
finally a 2" wrought iron plate This gave a total of 36^ ' of steel 
andiron, l>esides the oak Ihe penetration was complete, but 
the lllustralion "hows lhe projectile to have been broken into 
three parts The striking velocity was 1950 feet per second, 
and the energy on impact 34,280 foot tons 'lhc weapon was a 
63-ton B I gun, 

In the discussion which followed this paper—which the author 
read in abstract, having previously distributed printed copies— 
Prof Huberts Austen pointed out that the author’s researches 
supported the views taken by himself and Osmond as to the dual 
furm in which iron exists This was shown by ihe diagrams 
showing ihe rale of cooling which accompanied lhe report In 
ihehc, when the cooling was fiom a high temperature, 1320° C , 
the curve was continuous throughout, but when the cooling was 
from about a thousand degrees, there was a point of recovery 
indicating recalescence 1 he diagrams formed part of a report 
by Mr Osmond on Hadfield’s chromium sleel, which the author 
had incorporated in his paper Prof Koberts-Austen said he 
had arrived at the same results working independently An¬ 
other point worth recording is that remarked upon by Mr 
Vickers, who dwelt upon the difficulty of deciding whether lhe 
effects noted in the steel were due lo carbon or chromium, as it 
seemed impossible to separate the one from the other, the 
chromium invariably disappearing with the carbon Mr Vickers 
also started the old question of hardening by oil or water, a pro¬ 
cess which ha advocates Dr Anderson put the matter in its 
true light by poInLmg out the danger from un trust worthiness due 
lo the hardening process, defects being sometimes set up of 
which there was no outward indication This, of course, refers 
In inctal m large masses, such as gun hoops, flee Mr F W. 
Webb, the Mechanical Engineer lo the London and North- 
Western Railway, gave high praise to chromium steel, saying 



September 29 , 1892 ] NATURE 527 


lie uvcd it entirely for springs and also wilh advantage /or lyres 
He likewise found H an excellent maLenal fur tool steel 

Mr Winder next read his paper on the failure of dulled rolls 
The breakage of rolK is one ol the most innoyin * of the many 
troubles with which the producer of manufactured lion has to 
contend 1 hia 14 1 matter which his huliLrto rccuved loo 
little attention, it being generally considered to be in tile nature 
of rolls to break, and nuLhing man could rlo would prevent it 
It is as evident as like produces like, that d some rolls will last 
for considerable periods of Lime, others of exactly similar de 
scripfion, and working under the same conditions, would stand 
equally long Sometimes four nr live rolls-—Lhe author in¬ 
stances eleven in ft fortnight—will give out one lifter another, 
until nt last one will he found to accomplish the work Mr 
Winder, as n. roll founder, endeavouis to hung some sort of 
order into tin processor inanufictm c lie points out that when 
a train of rolls is hard at work in Lhe present day they will turn 
out as much ls 1000 tons a vwek, and the pissing of (his great 
weight of rid- rod while hot billets 01 blooms will hi ilino>t 
equal In putting llu lulls into a furnace I he nicks of the mils 
are, howLVu, kept cool by w iler, so that the luluicanl may not 
be burnt oil, and the sudden ending thus caused pr iduei ■» a 
molecular eh mgu in the mtlil which, the mihor coristdeis, ac 
counts for mm h of the mischief III onUr to oveicomc this 
dilficully 1L is recommended that there should not he too 
sudden a reduction of the diuiulir of Lhe body of the loll 
where the neck is formed l hat, in brief, appe irx Lobe the 
author s opinion, and doubtless his advice is good , in fact, it fol 
lows one of tile cardinal laws observed by good null foundei s in the 
tasting ol other ai tides besides rolls A go id practical discus 
sion followed the leading of the paper \\e think that foundry 
practice is a little hi hind in this country, and in this respect wc 
might, with advanl ige, take a hint or two irotii Amine in 
methods, perhaps more espceially in regard to sn aller Listings 
thftn chilled rolls, w/luch often fail unaccountably in the United 
Stabs 1U0 I lie ad^iLL to roll founders to cast with a biggi r 
head should not hi , but ipparenlly is, meessaiy I’rof Tmner’s 
remarks ucic to the point, and it would be ol advantage if he 
would make his n searches in this direction more fully public 

Piof II S licit Shaw was the author of the last papi r read 
on the Wednesday of the meeting The W ilker I aboratories 
form parL of University College, Liverpool, ami arc iniong 
the most recent ind best arrqngcd est ibJishrnrnls of the kind 
They have been erected under Lhe guidance of the authui of the 
paper, w ho occupied the rhair of Lngincuing Sciciilc when tlie 
school waa in afar less magnificent fmm We have not epac e 
to follow the author in his desciipuon uf the buildings, 01 the 
method of instruction The latter appears to be li unn| 111 a 
manner calculated to turn out good engineers, a class which can¬ 
not be too large for the welfare of Lhe country, although com 
plaints arc growing daily that they are already too numerous 
for their own advtntage 

'1 he last day of the meeting w r as Thursday, September 22, 
when two papers were read T he first was the contribution of 
Mr Saniter, and in it he described the process by which he 
proposes to remove sulphur from iron by calcium chloride and 
lime The experiments quoted go to prove that lime alone re¬ 
moves a considerable quantity of sulphur from iron if the contact 
is sufficiently prolonged , and, further, that a mixture of calcium 
chloride and lime completely eliminated the sulphur in the space 
of half nn hour Chloride of calcium is a by-product of the 
manufacture of ammonia, of soda (by Lhe ammonia process), 
and of Weldon’s bleaching process The author slates that the 
production amounts to many thousands of tons, of which only 
ten per cent finds useful employment, the remainder running 
to waste Lhe subject u one of considerable importance, and 
no doubt the process will be freely cnlicnred when it comes up 
again for discussion at the next spring meeting 

Mr J E Stead’s paper on the same subject -the elimination 
of sulphur from iron—was a much more imposing contribution, 
covering 40 pages of the proceedings It dealt broadly with 
the whole question, and forms a moat valuable contribution to 
the literature of the subject At the conclusion of the reading 
of his paper Mr. Stead said that since it had been written he 
had had further light thrown on the matter by experiment and 
otherwise He therefore proceeded to read frortf a MS certain 
fresh maLter, which appeared to occupy as much space 
as the paper itself No doubt Mr Stead will weld the 
original paper and the additions into one harmonious whole, 
which will then form a standard work of reference on a sub- 
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jclI which his Lome lu llu fuic sn imidt within |Jil last year 
01 two We cungnlul.iie Mi Sit 1 l upon his courage in deal 
lug with this mailer in (he wi> In. ha>, and 1 specially upon the 
practical disilaimtr of infillibilily wlndi Llu ipptndix to his 
papi r supplied 

IhcrL was no discussion of thewe pipers, their consideration 
being adjourned until the spung milling of next year lhe 
matter should lie well thrashed out, as qie d i_rs w ill li ive h id an 
opportunity of consulting mthoniu-., mar-didbng facts, ur cvlii 
making fresh expcuments Ti is to hi Imped iliu m the future 
in 01c disillusions will be ai ianged 1 n si mil u lines 

1 lie proceedings closed with the usual unis of lhaTiks to Llinse 
in Liverpool to whom ihc Instil me w is so I ir h t ly in lebted for 
the success of thL meeting 

I here weic seveial excursions (luring lie week l lie chid uf 
these vseie to the Manetirsld Mop l anil tin Vyrusvy \\ it l 1 
Works, the Ianeashue md \nrkshuu engmuring sliups at 
Ilurwkh, the I iveipool Ovcrht ul Kadu ay, md I unis ship- 
y aid \ visit was ilso paid to llu Walki r engine 1 ring lalirn 1- 
loriLS, vvluri l*rol I Tele Shaw h id l iIIlUc d some vciy intu 1 M 
mg models for llie oce ision l lie most eL1 ikmg of thi sc was an 
exceedingly intelligent eh nil making machine w Inch has recently 
come u\ ei to this eouniiy from the l nited States lhe whole 
of the operBlums are automatic, reels nl wne going in at une end 
rd llu ippai Uiii, and coming mu. one 1 ontmu nis length of eh il.n 
at lhe otln r, and this without hum in mb rvenimn id any kind 
l he m n liii e may, in tlic ingenuity of its design, rink with l ay- 
ceuk s hor-ah ur loom, which wt desiidud in conncciion with 
lhe vi it of the Institution of Mcehuncal Engineers to Shelfield 
uf Lwo yi ais igo II is really sui pi isiug to see w li it cumpli 
caled opcialinns mechanism m iy Iil made to perform by means 
of cams, Icvtis, and spungs Mr layeoik’s In nn exlnbiled 
pt rhips a hi_Jirr lnlrlbgcnee ill in tliL » h am m iking mjchini, 
inasmiieli til u it would sileU sun ible hairs from 1 liundh , and 
would lefust ter continue the woik unless the prupLi kind were 
supplied 1 hr chain 111 iking m u lunc oil the other hand, has 
to cled with a more stubborn m ilcn il ami has to umncit e ich 
Jmk Wc do riot know lhe name of thL mvLiilor of this machine, 
but the chain is known is ‘ lriumph Chun 

/ 0 /:L\ AM) Hi UK rst 

l the innual meeting of the Society of (_ hemical Industry 
hr Id in London on fuly 20, Lhe chair w r ns occupied by 
Dr | Lrmieon Reynolds, F K S lie chose, as the subject of 
his presidential addre-x, “ 1 he model n developments in 1 egard 
to fuels ami Lhcir use "—a sublet, is he explained, which hail 
occupied much of Ins allentiun 1 lac id li ess was one of popular, 
as vvedl a, of scienLdic, inteiest 

After some preliminary remark*, Dr Reynolds said -- 

1 lit fuel question is one which concerns those of us who live on 
the western side of SL George's Channel even more seriously 
th in it does you, as our coal bi ds have hc.en washed away in ages 
past, and of native Tuel there is practically none save peaL , hence 
industries w Inch rcquiie large quantities of cheap coal cannot 
flourish 111 Ireland under txisting combtions li is, therefore, our 
interest to watch closely the development of unproved and 
economical methods of tmng milIi fuel as w e can obtain from 
other counLncs, und apply them in the uldi/aliun of our bulky 
but abundant peat ft is evident that no nthei fuels need he con¬ 
sidered save coal, peal, and petroleum , hence, my remark's can 
take somewhat the lorm uf a trilogy, minus the dramatic cle¬ 
ment, precedence being given to Lhe solid fuels, and the first 
place necessarily to coal 

lhe Royal Commission on Coal Supply, which commenced 
its Ridings in July, 1S66, and reported in July, 1S71, after inquir¬ 
ing into all probable sources of coal in Great Britain, arrived at the 
conclusion Lhat not more than 146,4X0 million tons were available 
at depths not exceeding 4000 feet from the surface Therefore, 
at our present rate of increase of population and of coal con¬ 
sumption, our supply would not last for 230 year* Hut Mr 
llall, one of Her M ajesty’s Inspectors of Mines, who has special 
experience of coal mining, forms a much lower estimate of the 
supply practically available wlLhour present means, and con¬ 
siders 170 years os the mure probable duration of our coal hedi 
This estimate is based on fuller information than that joossessed 
by the Royal Commissioners , we are therefore justified in con¬ 
cluding that the inhabitants of (/real Hnlam 170 years hence 
will have little, if any, home raised coal to burn tf we continue 
to use it in our present wasteful fashion 
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It was pointed out by the Royal Commissioners in 1871 
that we t innot suppose ' ihe production of coal could continue 
in lull operation until the last remnant was used,and then suddtn 
ly cease In reality a period of scarcity and dearness would lirst 
be reached "I his would diminish consumption and prolong 
duration , but only l»y checking the prosperity of the 
country 1 1 Much of the coal included in the re¬ 

turns could never be worked except under conditions 
of scarcity and high prices A lime must e\en he an 
ticipated when it will be more economical Lo import p irl 
uf our coal than lo raise the whole of it from oui residual co U- 
heds 1 As the area of coal hearing strata in North America is 
fully seventy times greater than ours, it is easy to sec where our 
future supplies must come from 1 he rate (if inciease in the usl 
of coal has been greater than the Commissioners anticipated in 
1871, and Mr T Foster Brown, C F , President of Section > 
of the British Association at Cardiff last )tar, has placed nn 
record his opinion that at the end of only fifty years from the 
present time the increased cost of cual will be severely felt 
Pessimism is never pleasant , nevertheless wc cinnnt iflord to 
ignore reasonable mfermces from fairly ascertained fads 

I apprehend that there are few ordinary consumer likely to 
he influenced in avoiding waste by the knowledge JiaL we are 
within measurable distance of the end of our store of I J >nlish 
coal, as that calamity may still be some generations off hut 
the case is veiy different with large consumers , the inevitable, 
if gradual, inertasc in the cost of coal has effectually airesled 
the attention of those dntdly concerned in our great industries 
or anxious for the maintenance iff that manufactunng supiemicy 
to which this country Llncfly owes its wealth and power Keen 
international competition in trade has quickened the effort to 
get the utmost work ouL of fuel, and Iheiefore to diminish 
waste 

No such considerations have, however, produced any dfect on 
the domestic conscience A spasmodic inereasr in cost of coal 
stimulates Lhe use of various economical device*, which aie 
almost wholly given up when prices fall back mailylo their 
former level A small rcsidml elkct is left, which, though 
slight, is on the nglu side Put that economy 111 the domestic 
use of coal which could not he cflccted by a paliiolic desire to 
avoid the loo rapid exhaustion of our coal beds, ur by a (ear of 
permanently dear coal, js likely lu lie brought about by the 
growing nuisance of laige towns, namely, fog, lor whose ini reasc 
our ‘hearths and homes' are in a greater degree responsible 
than the much abused lactory chimneys ihc primary con¬ 
sideration in seeking Lo cojil with the fog demon no doubt is lo 
avoid the production of solid particles during the conVhus 
tion oT any fuel we may use, hence that method which 
avoids the formation of smoke at any Lime, and is hnlh 
more convenient and economical, must ultimately 1 hold 
Ihe field ’ As you wdl know, various suggestions have 

been made for the purpose of avoiding the production of smoke, 
and it has even been jjioposed that the use of non filming coal 
should lie made compulsory in all large towns, notwithstanding 
the difficulties known to attend the combustion of anthracite or 
similar substances in open grates Hut even if the fog demon 
could be satisfactorily exorcised by such means, the fact would 
remain that the combustion of any solul fuel in an open grate 
is & most wasteful proceeding On the other hand, closed grates 
ur sloven have noi been popular m these countries How, then, 
cod wc combine economy in the use of coal with smokeless com 
bustion and domestic convenience ? lhe nnswer is sulficiently 
obvious—we must more or less completely ga-sify the coal prior 
to i‘s complete cumbustion 

The late bir William Siemens showed us long ngo how to 
convert coal completely into gas by means of his great ‘pru 
duccr ’ furnaces, and demonstrated the applicability of the 
comparatively pr or 'producer' gas to operations requiring 
very high temperatures as well is to the minor work of steam 
raising Siemens ihowed that when so used one Lon of coal 
can perform as much work as 1 7 tans directly burned, In such 
comparisons the 'producer' gas wa^, of course, burned at a 
short distance from its source and under the regenerative system 
This mode of using coal seems lo be the most economical of 
which we have practical experience , but the gas which is pro¬ 
duced seldom contains lew than 65 per cent of useless nitrogen, 
and therefore is not rich enoygh in Lumbustible matter furgeneral 
distribution 

The Wilson method of gasifying coal and that employed 
by the Leeds forge, permit the production of a richer gas 
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The Wilson process involves the formation of a certain 
proyornen of ‘procurer' gas in raising ihe lempeialure 
of tin, coal up to the point at which 1L can decompose sicano, 
nnd ihtn sfloids a mixture of caibun monoxide and hydrogen, 
or so calltd ‘water gas' The former can be used for steam 
raising or furnace work in the mum diale vicinity of the pro¬ 
ducer, while tin. water gas can be transmitted through mains as 
readily as nidinary town gas, and loses nothing by carriage save 
Us initial htat Ihus one general method afloids two qualities 
of fuel and gasifies the coal in an economical manner. 

'Whether by the Siemens method 111 its modern form or by 
the moie or less complete conversion into rich water gas, a great 
having in coal can now be secured in almost all large opcialions 
requmng the command of high temperatures , and the use of 
suih gaseous fuel is so steadily extending that we may expect in 
tile near future to reach the maximum practicable economy of 
coal in our greater industries and of smoke abatement as. well 
Between the complete conversion of coal into gas and the veiy 
paiin! process included in the production of ordinary illumina¬ 
ting gis is a wide gap which needs to be bridged ovei 111 the 
interests of the small ininufacluicr arid Lhc domestic cuiisumei 
alike before we can secure that economy in (lie use of coal which 
we know to he necessary for it must he granted at once ihaL 
our ordinary lfi candle illuminating gas is seldom an economical 
fuel at an avenige price uf 3^ per iooo cubic feel, though U is 
capable of being so used as lo effect distinct saving under special 
circumstances As an example of Us economical use, even near 
the price stated, I may cite the case of the kitchen uf St jnhu's 
College, Cambridge, whue gas and steam have bern substituted 
for coal, and an annual saving effected amounting to about /80 
HuL in establishments which cannot be systematically combated 
coal gns at J/ is loo expensive a fuel Several solutions of this 
important practical problem have been proposed , one group of 
suggestions involving the supply of two distinct gases, an 
illuminating anil a fuel gas, and therefoie requiring two *»ets of 
strceL mains , but the progress of clcclnc lighting is so rapid 
lhaL gas companies would not he justified in oullay of capital on 
a sc-cond set of mains Another proposal is to supply oik gas 
of high ealorihe value buL low illuminating power at a cheap 
rate, and this gas, when used for lighting, to be charged at the 
point of consumption with vapours of suitable hyelrocubnUs 
Hul the hue solution involves a compromise much on the lines 
along whieh gas managers are at present apparently working 
\ uu are aware that the average produce of 16 candle gas per 
ton of coal is about 9500 cubic feet Uy Lhe introduction of 
stenn to a small extent the volume of gas can be materially in¬ 
creased, but at the expense of the illuminating power Jn order 
to compensate for tins loss, lock or other oils are injected along 
with the steam, and the illuminating power is maintained \n 
objection Lo this practice is that carbon monoxide is present 
in such ga*-, but it is also found in many samples of 
ordinary coal gas, and provided the gas has a strong and cha 
racienslic odour, so that its escape can be readily detected, no 
risk need attend its use lhe supply of the richer bituminous 
coals is steadily diminishing, hence the practice must grow of 
supplying a modified water gas instead of coal gas as we have 
hitherto known it Better far, in the interests of producer and 
consumer alike, that the inevitable change in Lhe character of the 
gas manufacture should be carried out with the full knowledge 
and assent of the public after due Parliamentary inquiry, and in 
such a manner as lo secure the maximum advantage without 
undue interference with the great monopolies enjoyed by the 
gas companies So many satisfactory methods are known by 
which the illuminating power of a gas can be increased at or 
near the burner, and gas as an illuminant is moreover being so 
certainly displaced by the electric light that the objections 
hitherto urged against the supply* of gas of high calorific value 
but low illuminating power have almost ceased to have any 
practical force On the other hand, the supply of a cheap gas 
of the kind l refer to would prove a great boon to email manu 
faclurers ns well as to the domestic consumer, and competent 
gas engineers inform me that no real difficulties lie in the way 
The rapid extension of electric lighting in our large towns 
brings us within measurable distance of some such sweeping 
change in th^ character of gas used, in ita applications, and 
in its mode of employment, while the existing mams would 
serve /or Us conveyance, and comparatively trifling alterations 
in our domestic appliances would only be necessary 

It is in this direction, then, that the best prospect of solving 
a considerable part of the smoke fog difficulty seems to lie, and 
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it is in the same du echon that wt aie to look fir true economy 
in the use of coal '{ he completion of the system of electric 
lighting in towns 1-. therefore to be desired by the community, 
not only on account of its great and obvious advantages for illu 
minaLian, but because it will render possible the provision an L 
distribution of a cheap gas for heating purposes , and the share 
holders in gas companies of such fortunate towns should specially 
rejoice, as herein lies a good prospect not merely of maml aining, 
but of considerably increasing, their dividends bis companies 
would not only become purveyors of heat energy for domestic 
use, but for manufacturing purpjbcs as well, nut excepting the 
production of the electric light 

Hence, our duly to posterity and oui own immediate in¬ 
terests coincide in requiring the use of more economical methods 
of u^ing coal, and that which gives promise of the greitest 1111m 
her of advantages involves the conversion of coal as far as 
possible into gaseous fuel 1 

1 turn now Irom coal to peat, which is, as you know, a much 
less mineralized solid fuel It is obvious Lhat the question of peat 
utilization is one of much importance in Ireland, as nearly one- 
seventh oflhc island is bog About 1,250,000 acres are mountain 
bog, and i,575,o°o acres are occupied by flat hogs, which occur 
over Lhc central limestone plain of the country and stretch away 
to tlie norLli west This sLorc of peat is an asset which may 
become valuable when you shall have exhausted your Loal beds 
some 170 years hence We would naLurally desire to realize a 
portion of our assets at a much earlier date, as nearly all tile 
coal used in Ireland must be brought from the eastern side of 
St George's Channel In this fact I ihmh you have "some ex 
planation of the depressed industrial condition of the country, as 
manufactures involving the use of much fuel can only flourish in 
Ireland if Lhc margin of profit be considerable , where the mar 
gin is small and competition keen (as in the greater industries), 
they must go under in Lhe struggle with manufacturers having 
cheaper fuel at command I grant it once that tins is no 
adequate explanation of the absence of many chemical manu 
factures which do not involve large consumption of fuel, but it 
is the inevitable result in the cases to which my remarks 
apply 

Peat alone, liuwever well prepared, compares very un¬ 
favourably with coal in several particulars — 

It is a very bulky fuel, in its ordinary condition occupy¬ 
ing rather more Lhan five times the space of an equal weight of 
coal 

2 It contains from 15 to 25 per cent of water and seldom 
less than 10 pci cent of ash 

3 At least 2} tons of average peat are required to perform 
the <-ftme work as one ton of average Staffordshire coal 111 ordi 
nary fireplaces or furnaces 

Hence the general use of ordinary peat is attended by the 
disadvantages of requiring much greater storage room than, coal, 
of producing a light and troublesome ash, and requiring more 
Lhan thirteen times the bulk of coal lo produce the same thermal 
effect The last-mentioned consideration practically precludes 
its use in ordinary furnaces where heat of high intensity is re 
qoired 

Now the force of the first objection to the use of peat, that 
of bulk, can be materially diminished by mechanical compres 
Hion Many excellent examples of compressed peat have 1 een 
produced at various times, the most coal like product I have 
seen being that of Mr Hodgson, of DerrylcA, who compres ed, 
thoroughly disintegrated, and dried peal in heated cylinders, and 
by partially carbonizing under pressure secured the cementa on 
of the material Moreover, the aah o( such compressed p.at 
was not so bulky as that of the ordinary fuel 

I need scarcely say that the intensity of ihe heat obtainable 
with compressed peat is greater than with the loose material, 
but the actual thermal effect is not much altered, save in so far 
as the material is drier and therefore less heat is logt in evapo¬ 
rating moisture 

Extended comparative trials of coal and of good dense peat 
in steam engines have shown that the work done by one ton of 
peat was not more than 45 per cent that of one ion of coal , 
hence if coal were i 8 j per ton, peat could not compete with it 
under the most favourable conditions unless delivered at not 
more than 8j per ton Now the peat used in these trials did 
not contain more than 12 per cent of moisture) but u dug from 

‘Since the above wu written I have wen a short & hairnet of Mi Vafon’i 
addreu to the InHtitute of Goi Engineers In which I am triad 10 find that 
he takes a somewhat similar view of the situation to that expreiaed shove 
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lhe bog it seldom contim* le=is than J 5 per cent of water, evLn 
when cut from a comparatively dry bug , it mu^t Lhen be -lacked 
ami air-dried The present price of ordinary lurf delivered at 
Lhc bog is about 71 per Lon , when to ihis 1- added Lhe co-t of 
handling this bulky fuel, and cuang, fur fifty miles, the LOst 
exceeds 45 per cent of tha 1 of coal even at lnlmd town- , hence 
lliLre 1 s no real economy in the usl of peal of the common kind 
in urrlinaiy furnaces and gratis instead of imporli_d 1 ial 

Hut Lhe public are le 1 by pi omnters of peat in inufacturing 
companies, and other- who should know licllcr, to suppose that 
by certain processes of disintegration and cumpn ^mn peat can 
be inadL Lo approu_h very clo dy in fuel viIul to an equal 
weight of coal There is no doubt that 1 hater looking and 
denser product can be obtained by llicsc means and one which 
icqunes less storage room but unle -3 artificially dned as well, 
the actual heating effect of tin. fuel is not materially altered I 
have no doubt that the cost of winning and treating the rough 
peat c mid be much reduced by the use of suitable labour saving 
machinery , but all methods with which I am acquainted uivol 
ving artificial drying as well as mechanical compression, have 
cost so much thal the product could not compae willi cual at 
the ordinary level of prices As / have already said, the Imh 
peat forms » valu ible asset, but one n jt capable of being realized 
Oil any considerable scale at present , al kast when used as fuel 
in Lhc ordinary way as a substitute for coal Hut it is possible 
to so bum peat that it shall compare much morL favourably with 
coal, and thu solution of the problem is obtained by converting 
rough peat into gas 

Yuu doubtless remember that in 1872 ibe cost °f c ‘ ia l ad¬ 
vanced even beyond the panic prices which prevailed for a week 
or two about the beginning of the present year Hut the coal 
famine of 1872 lasted for a considerable Lime, and serious efforts 
were then made in Ireland for the utilization of peat It soon 
became evident that the continuance of dear coal meant the 
suspension of several industries and their probable loss to the 
country , hence, kaving to others the attempts to convert peat 
into 1 suitable fuel for general domestic use, I took up the in 
dustnal side of the problem 

I saw that the best chance for economically applying peat 
for most manufacturing purposes lay in gasifying the material in 
a Siemens furnace, as two special and important advantages 
must obviously be gained thereby —(l) The use of peal in tne 
rough statL without artificial drying , (2) I he avoidance of the 
injurious effects of abundant ash by burning the peat gas at 
some distance from its source, and under such conditions lllaL 
the comparative value of coil and peat should be nearly in the 
proportion of their percentages of carbon I therefore moved 
the Royal Dublin Society to appoint a committee of engineers 
and other scientific men to have the value of peat tested in the 
way proposed The outcome was that lhe directors of the 
Great Southern anil Western Railway of Ireland, acting oil the 
recommendation of the able locomolive engineer, Alexander 
Macdonnell, C E , decided lo erect a complete Siemens regene 
raLive gas furnace for working up semp iron in their engine 
factory at Inchicore This furnace was supplied only with 
rough peat, often containing as much as 38-40 per cent of 
water, but no difficulty was found in keeping the welding chamber 
al a bright white heat for months at a stretJn The average con¬ 
sumption of fuel was 5 09 Lons of peat for each ton of iron forged 
from scrap to finished work Ucfore the Siemens furnace was built 
the ordinary air furnace fed with coal was employed, and the average 
consumption per ton of iron was 4 96 tons of coal I need scarcely 
say that peat is practically useless in such a furnace There 
fore peat used in the gas furnace as compared with coal in the 
ordinary welding furnace not only proved in practice to answer 
extremely well, but performed 97 per cent oT the work done by 
an equal weight of coal As the price of peal was about half 
that of coal at the tune, Mr Macclonnell estimated that a saving 
of £4 7 J 9^ per ton of finished forgings was effected If there¬ 
fore the coal beds were exhausted we have a good substitute in 
peat for operations in which a very high temperature is required, 
provided the fuel is uBed in the gas furnace or according lo some 
similar plan 1 

The above remarks refer to work done twenty years ago 
Now, thanks to the valuable investigations of Mr LudwLgMond r 
F R S i detailed in his Presidential Address of 1889, the pro 


1 Of c nine the companion is more favourable lo coal when Lhe loc^or m 
used in (he Slemeni fli’Tiaoe, a* u In found that a ion of iron required an 
average of three tom of coal, therefore the w rfk done by peat wai about 
Ad per cent. qF that by coal under the flame conditions 
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ilnction oT immoni'i finm peit with g-is according to Ins 

ineilnu.1 will piobably p iv fur gasifying the fuel nn 11 materially 
liuililale ihe ulili/Uicm of pi it 

Mmli In ill) surprise ami regiel this woik ri mains llit sole 
practical oulLoniL of our ettoi Is m the ducclum nl |ui' ulili/i 
tir>n during Lhe fuel famine of 1S72, so far as Iielmd 1^ concerned 
Manufacturers now know hav» tluy can economically uh peat 
for high temperature operations, and Dr Tlindiin Money, h K S , 
lias suggested that peat should be gasified at the bogs nnd 
earned lo convenient centres of industrial activity 1 his could 
undoubtedly be done, especially if instead of ‘producer’ gas a 
fuel were inanufftL'urcd approai lung wattr-gis in composition, 
ami such a gas of good calorific power can be manufactured 
fiompeat 1 hns, as in thL case o( coal, peat could be made 
economically to provide u»ht and hear eiurgv as well for 
domestic use hs foi inanuficiuring purposes Would that we 
could apply even a sill ill portion of Mil energy stored up in peat 
to stimulate those who si ould be most active 111 uniting in the 
best and most economical way the abundant mUcrial almost at 
their doors 1 

If, then, Lherc are many and gical advantages in converting 
our bulky solid fuels into gas nn ! distributing ihcm in that form 
for heaLing pm poses or supply mg pnw er by means of gas engines, 
it vs clear that such ndvaniagcs must he confined for the must 
part to towns or special manufacturing centies unless the gases 
are condensed to the lupud form, ami so nndcied portable Vo 
considerable distances , but nature has already done a great part 
of ibis work for ns in providing ihe wonderful material wc call 
petroleum I do not think ‘wonderful ’ is too strong an adjec 
nve lo apply lo this matuinl, whclhei we consider ils nature, 
speculate as lo iLs probable origin, or attenipi tn measure its 
value in lhe world's work , and in tins, the concluding scdion of 
my addreas, I propose to sketch in broad outline the main points 
of public interest which relate to this, the most important of our 
liquid fuels 

Ihe views of geologists as Lo the nature of the general process 
by which petroleum is formed arc elaborately discussed in the 
eighth report of the United Slates Geological Survey, and the 
conclusions are Lherc carefully summarized (page 50b) In sub 
stance they are as follow —I hat petroleum is derived from 
oiganic matter by a process of slow distillation at comparatively 
low temperatures that the organic matter was not in all cases 
of vegetable origin, but was in some instances derived from 
animal substances in contact wilh limestone, and, finally, that 
the stock of petroleum in the rocks is practically complete It 
follows, of course, that Mic supply is exlmustihle, but geologists 
do not even guess at ils duration 

In control with all this is McndelcelFs view that petroleum 
is not a product from organic material, but is chiefly formed by 
the aclion of water at high temperatures on carbide of iron, 
which he supposes to exist in abundance within or below the 
earth’s crust The cracks and fissures caused by Ihe upheaval 
of mountain chains permiL w ater to reach the heated caibulc at 
great depths, and carbides of hydrogen result in accordance 
with the general equation— 

3 Ve,„C„ + 4 wHjO - jmF e a 0 4 + C 3 rt H B „, 

The hydrocarbides then distil up and condense within the cooler 
sedimentary sirata The occurrence of petroleum in active 
volcanic areas, as ir btcily and Japan, is held to accord with 
this hypothesis, which latter is abo consistent with the remark¬ 
able fact that rock oil is usually found in the vicinity of moun¬ 
tains But my chief reason fur referring to this attractive 
hypothesis is that n permits us to suppose the hydrocarbides are 
still being formed within the earth s shell, especially beneath 
the geologically modern mountain chains, and that the supply 
of petroleum is practically inexhaustible Whether that view 
can be sustained we must leave further evidence to decide, and 
now return after this digression lo the consideration of the 
mAtenal itself. 

The poroui strata saturated with petroleum often be at con 
siderable depths below the surface soil of the district, and 
the oil u in many coses prevented from ruing by a' bed 
or shell of almost impervious material In boring for the 
oU this enclosing shell Is penetrated and the result often vi 
the ejection of a column of liquid ruing as a fountain of 
several hundred feet into the air This violent expulsion of 
petrafeoiB i*» due in great part to the pressure of pent up gases, 
and lhe crude liquid always contains some of these gases in I 
solution Id some instances gas only Issues, and a so-called j 
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‘gas well 1 is obi umd, from which arc emitted enormous 
volumes of mirsh-gas and its lower homologucH, as well as 
ludrogen Some of these Ameucan gaswelh a fiord from 10 to 
I | million cubic feet per day, ilclivcied at a pressure of as 
much as 4CO pounds, lo Lhe inch Such gas is a fuel of high 
vilue and, as you know, hoji been largely utilized for industrial 
and domrslic purposes at such gieal indusinal centres as 
Pittsbuig 

line million cubic ft rt of the natural gas obtained from the 
Iren'nn limestone at Findlay, Ohio, are sud to do the same 
amount of work in healing as about ba tons of Pittsburg coal 
Some of these gas wells have been exhausted, but others have 
continued in full productiveness for several years Although 
this natural gis is compressed and Irunsported in cylinders to 
considerable distances, it evidently must remain uf almost 
exclusively local value , not so the liquid petroleum which 
issues along with it or in its immediate neighbuuihood Ihis is 
the most portahle ufall fuels obtainable 111 nalurc, and therefore 
is the most convtniLnt means by which light and lieftt can be 
transmitted lo all parts of the world—hence it is of greater 
practical interest to us than the natural gas 

You arc aware that the hydroearbules of which the Aineilean 
petroleum consists chiefly belong to Lhe saturated group 
( „H „ | a , whereas those of Russian petroleum are mainly 
bLn/enoid hydrocarbides of the general formula C„II 2I ,, isomeric 
with the olefines, but really hyiiiuge'niz.ed aromatic compounds 
cf the naphthene senes Petroleum fiom both sources affords 
some of the lower homolugues of marsh gas, hence in the pro¬ 
cess of rehning crude petroleum by distillation the first products 
consist largely of butane, pentane, and hexane, which are 
separated and condensed by pressure, the product being used for 
refrigerating purposes, owing to its high volatility Hctwcen 8o“ 
and 1 20° American petroleum affords a spirit of specific gravity 
about o u 75, and above 130 13 Mil illuminating oils are obtained, 
whose gravities vary about o S, while the residue which 
is not vaporized at 300" includes the heavier lubricating oils, 

1 which arc also admirably suited fur use as fuel, and arc cheaper 
than those generally used for lighting purposes During this 
process of rehning by simple distillation there is always more or 
less decomposition in progress, hydrocarbides of high molecular 
weight being resolved into simpler ones at a cumpaiatively high 
temperature , and when crude petroleum or its constituents are 
lapidly heated, this resolution can be earned so far as to convert 
a large proportion of the oil into permanent gas, valuable alike 
for illuminating and healing purposes 1 hus petroleum 13 a 
bill which can be permanently gasified with facility, and is no 
doubt wholly converted into gas just prior to combustion in our 
common lamps. 

bcveral methods are employed for Lhe conversion of oil into 
rich gas, and storing Lhe latter for distribution through tubes in 
the ordinary way In one claims of such processes the oil alone 
is rapidly heated to a temperature of from SocF to iooo 0 in iron 
reLarls, na in the methods of Fintsch and Keith, thoroughly de¬ 
scribed by Dr Armstrong 111 vol 111 of our Journal The yield 
of gas seldom exceeds 130 cubic feet per gallon, as liquid hydro- 
carbides of low boding points are condensed chiefly during the 
compression of the gas into cylinders for use in railway carnages, 

I he gas vs nch m carbon compounds, including methane, 
ethylene, and crotonylene, and its illuminating power, even 
after compression, is seldom less than forty-five candlea. I may 
add that Mr Ivison Macadam has given in vol vi of our 
Journal (p 199) a valuable senes of observations on the gas- 
producing pvower of various oils treated by a process very 
similar in plan Lo that of Pintich 

Another mode of converting petroleum into gas Includes the 
use of steam, as in the process of Messrs Rogers, of Watford, 
who inject the oil into red hot retorts by means of steam, the 
latter appearing to facilitate the permanent change of the 
petroleum without the formation of much carbon monoxide 
The gAi bo produced Is said to amount lo about 140 feet per 
gallon of heavy oil used, and has, according lo Mr, Rowan 
(this Journal, vol vii), the following composition — 


Hydrogen 

Per cent. 
31 6l 

Marsh-gas 

4617 

lllummanif 

16 29 

Carbonic oxide 

0 14 

Nitrogen 

5-06 

Oxygen 

073 
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This gas is mated to have an illuminating power of fully 56 
candles, and tu lose 111Lie eiLher by standing or by l image to 
considerable distances 

As such petroleum gas has about j 5 times the illuminating 
power of 16 candle coal gas, it follows that, so far as illumi 
nating purposes are concerned, the gas producible fruni one 
gallon of oil by this process is equal to some 5 2 5 cuIml h-Ct of 
coal gas of [6 candle value I shall laier on refer to the heat 
ing value of this pelrokum gas IniL I have now justified the 
statement with which tins section commenced, v \7 , that petro¬ 
leum H virtually liquefied gas in a peculiarly portable condition 
Hence in all Elates petroleum can be used as an lllnnumnt as 
well as a fuel, where is coal and peat can only be used as ilhi 
minanlb in so far as they can affurd carburellcd gas 

Let me now proceed to justify the further statement th if 
petroleum is the most conci nlraltd, and, on the whole, the 
most portable of nil the natural fuels inct wnh in considerable 
quantities 

Weight fnrweight the elfieicncy of liquid pctinlcum 111 sit am- 
raising is much greater than that of coal d h<_ esimiilc^ of 
relative value necessarily vary with different portions of the 
crude material used, andwilh the quality of coal employed in 
the comparative trials , hence some of the s atements of 
results nre often rather vague I 1ms M d'Allest found ih u one 
pound of refined peirnb um evaporati d 12 02 pounds of water, 
while only 6 5 pounds w erL evaporated per pound of a riuht r 
pour steam mil The American results with crude petroleum 
and Pillshurg coal g ne lespcci ively 15 and 7 2 pounds of w atei 
per pound of fm_i I’rof Unwin has recently compared 
petroleum with Welsh coal in steam raising, (he oil being 
injected hv a steam |et through a highly heated coil and then 
burned perfectly with ft ilear flame In Ins luals with 1 not 
pai ticulaily 1 I he lent boiler he found that 12 Ib pounds of w.alei 
were evaporated per pound of petroleum, and this icsull lie 
considers about 25 per cent heller than that alTurded by the 
steam coal these results agree with those of M d’ Vilest so 
far as the effect of petroleum is concern! d, but the coals iniu 
pared were diflerent in value for slum raising lienee lor \n 
average coal [he proportion is ntaily three to Iwo , in 01 he r 
words the practical hinting ellkit of one Inn ol coal ean be oh 
tamed by the combustion of only twu-lhirdn of a ton of petrn 
leum, while the c nnpirtson with the lie ivy 01K would probably 
be still more in favour of liquid fuel IMrulcum has anolhtr 
advantage over coal in the nialLi-r of sloiJgc room, is one ton ol 
the liquid occupits only fmu fifths oT the spaee of Lhe same 
weiglu of coal, so LhaL the bulk of the petroleum icquircd In 
perform the same wmk m healing as one ton of average coal is 
liUle more than hdf that of the latter it follows that a steamer 
constructed to eairy 1000 tons of coni Jcnuld, if provided w»lh 
suitable Lanks, carry 1200 tons of petroleum, equal in fuel value 
lo about lQoej Ions of Lunl I11 addition, the liquidity of petio 
Jcurn permits it to be pumped and conveyed long distances by 
grnvilaLion in tubes so that its transpioit 111 bulk ami in detail is 
easy 1 herefore petroleum is not only a mueh more concen 
tr.ated fuel than coal, hut it is eminently portable as wlII and 
convertible with much greitcr facility into permanent gas 
Against these advantages must, however, be set. the mllamma 
bility of petroleum, and consequent gaeaUr risk of lire 

Now we have to consider ihe question of relative cost of 
petroleum used as fuel in liquid or gaseous fomi as compared 
wnh coal the latter being our standard for reference as 111 the 
case of peat We have already seen that about iwo-'birds of a 
tort of petroleum can do the same amount of work in heating as 
one ton of coal , therefore petroleum, when burned directly, 
cannot economically replace ccal unless two-thirds of a ton of 
the liquid can be purchased for le^s than the cost of one ton of 
coal We know the cost of ordinary lamp petroleum in these 
islands is at present far heyond that limiting value , even the 
heavy oils which are not good enough for lamps, and yet are 
too 1 tMn ' for lubricants, only compare favourably with coal 
where the latter has to be carried long distances^and is therefore 
dear However, all practical difficulties hnviDg been overcome 
in the use of these heavy oils for steam raising, a comparatively 
small advance in the general price of coal would at once render 
them economical for industrial use aa fuel 

But when we compare petroleum gas with ordinary coal gas 
the comparison is much more favourable t(* the liquid ftel , 
unlike coal, petroleum is already more than half way on the 
road to conversion mlo gas As you know, one Ion of coal 
affords about 9500 cubic feel ol 16 candle gu On the other 
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hand, one ton of oil of sp gr o ^5 can afford about 2(,ooo 
cubic fLct of gas, having an avenge llluimnaiing power of bo 
candles, or the equis alenl of alvml 70,000 cubic fect of 16 candle 
value, and this rich gis Admits of preparation on the small 
scale suited to country places while the lctorls used in the pro¬ 
duction of the gas nn be lu iti d by puioleum The petroleum 
gas of some 60 Landle puwei is said to be producible at about 
b-, per 1000 culm, feet 11 w l w 1 n to assume tint the calorific 
value of Lhe gas is directly piupurl innal to its illuminating power 
the cost woul l cuir.spoid Lo ib mt 1 ^ 7d per loon uibiL feet 
of ib candle co d gas Hut the fm 's do nuL justify the assump¬ 
tion, is Lhe calorific vilm of mellime is known tu be greater 
than that of the hLivu r eirbidcs lo which th<_ high illuminating 
power is due , hence Lhe t impairs m i> pi ibilily less favourable 
to petroleum gas by about \n r 1 mr , though further experi¬ 
mental evidence is wanting on this point Lin viv^r, even after 
this deduction, petroleum gas is Lhe cheaper fuel as well as 
dlmiiin in’ 

The mccssaiy links bctwtcithe elemi nts of the trilogy on 
coal, pi at, anil p troleum are now, 1 think, sufficiently evident 
If we desiu to use each lud in such a way as to develop most, 
economic dly ami conveniently its store of heat energy, we must 
first parLially or pu fectly gasify it 1 he newest in mber of the 
triad—-pelroleu'ii -is the oik which lends itself most easily ami 
cnmnliwfy to mji h trei'mciat, hi consequence of its physical 
condition and chemical chaiAdt-is It is also the material that 
wi must expect, in (aciUuiU the pmduuion of cheap gaseous 
fuels I rum caal and pea! which shall at the same tun, possess 
snfiiciLnt illuminating pjwer for mill purposes Chemical in¬ 
dustries would piohibly benefit lo igniter extent thin others 
by the supply ol cheap fuel of the kind in question , hence I 
h ivc vcniurid to ia< >olh patience by duelling on this topic in 
your presence to d ly 

Sl r (rAR-LANL liORERs IN IIIL WLS / INDIES 

R III \ N I l T ()R f) S report on siiga- cane borers, pub¬ 
lished in ihc K^v B"Uthn for Julj and August last, 
rit*ser\cs more than 1 passing notue 

lhe report coni nils a plate of the insects in question, which 
will render their idcniilii ation e isy 

lhe Iir^t is a calcipillar and ninth, CJ11I0 r,7c c har liis , the 
secund a weevil, \phmopfi o u\ \a<cha>i but the principal at¬ 
tention in the repoit is paid lo the shot borer, Vj'/uVu/zr per- 
foniHi, a beetle which his lately caused considerable luss to 
growers ol sugar canes in 11 undid These looses have been so 
large that on some estates thirty per emit of the sugar rvop has 
been destroyed, and in some fields fifty per cent , prtsumidly 
by the ilavast uimis of this beeile 

This beetle V pt)f<>>an\ is tu be found over a very large area 
in the tropics , it is Lhe ''line species that has done io much 
damage to wine and beer i_asks , it has been found 111 India, ihc 
Malay Archipel ign, Madi ira, Mauritius, Noith and CenLral 
Amend, Hiazil, C.uiana, Peru, and probably in Australia, so 
that no sugar-producing country can t onsider itself free from the 
fear of its ravaga s 

Mr lllandford’s repoit is interesting and valuable, not only 
for the amount of information it gives relative to this most de¬ 
structive insect , hut also for the way in which he points out 
what remains Klill to be mse^tigatcd on the subjecL , so that it 
not only furnishes valuable mluruialion to the planter in the 
West Indies but also tells him whnt collide his further investiga¬ 
tions should take , and it might well erve as a model to future 
observers in drawing up similai reports 

" Ihe chief subject for investigation," to quote Mr Bland- 
ford, 11 is the relation of the insect's attacks lo tire health and 
condition of the canes, whether it (the shot borer, A' per/bnius) 
13 a true desLroyer, or merely a followcr and manifestation of 
antecedent and more serious injaary ” this question, Mr Hland 
ford aayb, " I do not attempt to solve , it can only be studied in 
all its bearings by observers on the spot , " and he furLher gives 
a list ol definite points which require inquiry and solution 

There is no doubt that the presence of -V pfi/orans is usually 
accompanied by the sugar-boiing caterpillar, C sattharahs l and 
the weevil, A sair/tan, and also wiLh fungoid growths, which 
may of themselves account for the acidification of the juices of 
the cane, which is apparent in canes attacked by the shot borer, 
but whether or not the shot borer attacks healthy canes is a 
question on which there is much diversity of opinion, and wc 
hope that bunging the question before our readers will lead to 
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more observations and experiments to decide this important 
question, ns "while there is no proof, there is a strong pre¬ 
sumption that X ptrforans cannot begin the attack " Still there 
much difference nf opinion, as the Trinidad Commission, 
which investigated the subject, "believes thaL Lhe beetle is the 
primary cause of the disease, and that it is immaterial whether 
the cane is hcnllhy or not , " others believe that it is only cancs 
which are " already physically weakened by other causes which 
are attacked by it 

The Transparent Cane and Caledonia Queen enjoy an entire 
immunity from the attack, "even when growing side by side 
with badly infected Bourbon canes, and varieties raised by sicd 
show no signs of being attacked " It is therefore suggested 
that perhaps the Bourbon cane, enfeebled by long cultivation on 
the same lands and degenerated by careless ways of propig ii ion, 
has become powerless to resist the attacks, and planters in their 
investigation must consider the possibility of attacks "being 
favoured by constitutional weakness which m no way implies 
want of care in cultivation, but perhaps Lhe reverse ” 

The enemies of the shot borer are still to he found 
An important lesson taught by iIns report to the planter is 
the necessity of varying the description of canes grown and the 
great value of the new seed cancs raised in Barbados 

_ ^ N ( 

SOCIETIES AND ACADE\HF\ 
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Academy of Sciences, Sept 19 —M Duchaitre in the 
chair—On the white rainbow, by M Mascart 1 his phe¬ 
nomenon, usually known under the name of UIIoVs circle, is ex- 
lamed not on the untenable assumption of water vesicles, 
ut of very minute drops as constituting the mist upon w hich 
it is seen The diminution of the diameter of the drops causes 
a displacement of Lhe first maximum of the interference fringes 
which produce Lhe supernumerary arcs l he relative intensities 
of the various colours retain equal values long rnnugh to make 
the rainbow appear achromatic, with perhaps a slight red colora¬ 
tion along Lhe outside The radius of such a circle has been 
known as small as 33° 30' —Observations of the new planet 
Wolf (1892, Sept 13), and of tlie planet Borrelly-Wolf (l’tl- 
gone ?), made at the observilory of Paris (west equatorial), by 
M Bigoutdan —On a recurring senes of pentagons inscribed to 
lhe same general ciir\e of the third order, by M Paul Scrret — 
On the production of lhe ^park of the Hertz: oscillator in a 
liquid dielectric instead of air, by MM Sara.sin and De la Rive 
l lie two balls of 3 or 4 cm in diameter between which Lhe 
Kuhmkcrff discharge takes place in the Hertz oscillator, were 
plunged into on insulating fluid This was, in the first place, 
olive oil, contained m a cylindrical vessel, 20 cm in diameter, 
pierced laterally to admit the end branches of Lhe oscillator 
Sparks 1 cm long were obtained, giving a characteristic sound, 
louder than that of a discharge through air The effect on the 
resonator is notably increased by the arrangement, most brilliant 
sparks being produced The interferences of the electric force 
by reflection from a plane metallic surface give the same 
results as in air During the discharge, the oil is 
carbonized and loses its transparency, but without affect¬ 
ing the intensity Similar experiments were made with 
essence or terebenthme and petroleum, but the oil 

proved the West and moat advantageous medium — 
The action of bromine in presence of aluminium bromide on 
the cyclic chain carbon compounds, by M W Markovmkoff 
It has been shown that a small quantity of bromide or chloride 
of aluminium added to the bromine produces a vivid reaction 
with the carbon compounds of the aromatic series, usually 
resulting in substitution products of a crystalline form Further 
experiments show lhe generality of the reaction for all the 
hydrocarbons of the senes which were examined It 

has been studied chiefly as regards the naphthene (hexacarbon) 
series, and may be expressed by the general equation— 

CgHia—nB„ 4- Bn2—n — C a B fl -n 4 - 6HBr 
The rale seems to be that the action of the bromine on the 
naphthenes at the ordinarc temperature takes place principally 
on the hydrogen atoms of the cyclic chain, transforming them 
into bemene nuclei, in which all the hydrogen atoms are re¬ 
placed by bromine, whilst the lateral chains remain intact It 
is found that besides the bodies of the aromatic and naphthene 
senes, the hydrocarbons of the paraffin senes also react easily In 
presence of AIBr, —The rotatory power of fibroin, by M 
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Leo Vignon —Experimental researches on the bulb centre 
of respiration, by MM J Gad sand G Majinesco —In¬ 
fluence of continuous and discontinuous electric light upon Lhe 
structure of trees, hy M Gaston Bonnier Out of three lots of 
plants, one was submitted to a constant electric illumination, 
another to an illumination alternating wiLh twelve hours'dark 
ness, and a third was left to develop in ordinary daylight The 
experiments were earned out in the electric pavilion of the 
Central Markets at Pans The temperature was pretty conslanL 
(beLwten 13^ and 15*) , the light was given by arc lamps in 
shidcs, and the trees—pines, beeches, oaks, and birches—were 
surrounded hy glass, the air being gradually renewed It was 
found that continuous clcctnc light produced considerable modi¬ 
fications of structure in the leaves and shoots of the trees The 
plants breathed, assimilated, and secreted in a continuous 
manner, but they appeared as if encumbered by this continuity, 
and showed a simpler structure The shoots were very green, 
the leaves more open, less firm, and smaller Differentiation 
was less decided in every respect In the specimens exposed to 
intermittent illumination the results were very similar to those 
obtained under normal conditions —On the discovery of the line 
of no declination, by M \V de Konvidle 1 ‘rom an inspection 
of geographical maps preceding or contemporaneous with the 
discovery of America it appears certain that Columbus was Lhe 
first todisco/er the variation of the compass Indeed, it was 
the rapidity with which Lhe observed declination diminished 
which produced consternation among his seamen, whom he could 
only save from a panic by persuading them that the pole star had 
changed its place, while the needle remained a true guide The 
stratagem succeedul, but Columbus suspected that the radius of 
curvature of the earth was different at the Sargasso sea, and that 
the line of no declination represented a natural frontier between 


the territories of Europe and Asia. This natural frontier was 
adopted by the Pope Alexander VI in his division of the new 
world between the rival aspirants Columbus himself found 
that the line did not coincide with a meridian during lus third 
voyage, but the illusion guided even Magellan, and was only 
dispelled by Halley’s magnetic chart in 1700 
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NATURAL \ I.I.h.C TION AN 1 ) ALTERNATIVE 
HYPO THESES 

Animal Colot atton an Account of the Ptnuipal rads 
and T/ttorus rtlatitiif tit the Colon / i and Mailings of 
Ammah By F h Beddard, M A, IKS (Swan 
Sonnenschem &. Co ) 

"'HE iheory of natural ^elet tion has been pre eminent 
for over thirty years as the most generall) arcepted 
explanation of organic evolution It has, and has had 
throughout, many ciitics , but Us position is strengthened 
by the fact that Lhcsc critics invaiiably accept the principle 
as accounting for something, while most of them make it 
clear that they reject all other proposed substitutes, ex¬ 
cept those for whirh they are individually responsible 
Sometimes Lhe attempt to formulate an alternative hypo¬ 
thesis, or to apply it to the facts of natuie, breaks down 
is soon as it is undertaken A curious instance of this is 
to be found in temper’s “ Animal Life,’ tv Inch begins 
with very large anticipations —all the “ popular cant 
of the Dai wmi in is to be “ put out of court as useless " , 
a selective explan ition can never be a real one, but for the 
latter we are to consult the subsequent pagi s But is 
case after case is examined, the authoi is constrained to 
admit that his real explanation is not forthcoming, ind 
that, although lie never will think much of selection, it is 
the only cause he has to offer Semper would appear to 
have wntten his preface before he considered the 
materials from which lie proposed to write his book 

Mr Beddard’s work does not open in this ambitious ■ 
manner, but he is far bolder in offering alternatives to 
natural selet tion, and in appl) mg them Further con¬ 
sideration would probably have brought him to temper’s | 
admission, at least as regards many of his suggestions 
Indeed, the number of these suggestions, and the confi¬ 
dence with which they are brought forward, are clearly 1 
due to haste and want of sufficient letlection, which also 
leave their mark upon the scheme of the volume and the 
number of contradictory statements to be found in it 
Nor is this to be wondered at when the amount and 
variety of work which the author accomplishes is borne 
in mind But the result will be to confuse the beginner 
and the untrained student Principles which are sup¬ 
posed to be refuted in one part, arc subsequently intro¬ 
duced with considerable enthusiasm as the heads of the 
main sections of the work, and are later on again treated 
with scant courtesy In fact some readers will rightly infer 
that the author is a profound sceptic as to the value of 
the scheme he nevertheless adopts- Others may perhaps 
be led to suppose, by the arrangement of the book, that 
the author is sceptical of his own scepticism* Even the 
very fairness of the author in giving the arguments in 
favour of views he rejects, will be, such is the system 
pursued, a cause of confusion to a reader These sources 
of difficulty are not only apparent in the general scheme , 
particular explanations are disputed in one part, and 
adopted a little further on without a word of explanation 
lhe chief value of the book lies in the fact that it is 
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straightforward, and speaks out on points of great diffi¬ 
culty and dispute Arguments of which echoes have been 
already heard, perhaps, in Lhc leport of some conversa¬ 
tion which is supposed to have taken place, or which 
have been crudely stated in the publications of unknown 
wnLcrs, are here met with in .1 form in which they can be 
dealt with tor thus stating the opinions whit h are 
v iguely supposed to be held, perhaps vaguely held, by 
others, every Darwinian owes a debt of gialiLucle to the 
author 

The main aim and purpose of the book would appear 
to be a criticism of natural selection ax applied to the 
explanation of the colours of animals, and the pioposd of 
alternative explanations 

Some of the difficulties which the authoi finds in the 
theoi) of natural selection appear to follow from his 
conception of the process itself Thus, on p 12, he 
speaks of polymorphic species appearing in two or more 
well marked foi ms, and of those extreme cases of varia¬ 
tion known to entomologists as “varieties," and con¬ 
cludes, " In fact, if colouring were really constant for a 
givi n species, there would be no chance for natural 
stlei tion " , Lhus implying that natural selection depends 
upon sm h pronounced divergences, instead of upon those 
minute diffciences which distinguish the individuals of 
evei> species He then continues, “Supposing that a 
maiked variety occurs in a wild species, there is, first 
of all, a considci able chance igainst iLs reaching matu¬ 
rity , secondly, there is a considerable chance against Us 
finding a mate , thirdly, the hereditaiy influences on both 
sides are agamst the perpemation of the variety^ These 
appear Lo be more potent causes of the compaiative fixity of 
colours in wild inimals than lhc unfiLness of the varieties to 
live ” It has already been pointed out that the ££ marked 
variety" is of little importance for natural selection as 
compared with the inclividu.il difference But if lhe ob¬ 
jections urged wcie valid there would appear to be little 
chance of a “ marked variety " existing in any numbers 
and persisting from geneiation to geneiation, side by side 
with the normal form ind vet numbers do persist As Lo 
Lhe first of the alleged objections, the chances arc against 
evtry individual, but not equally so, if Lhere be anything 
in natural selection bo fm from tbis objection being 
v did, it is but the expression ot a fact upon which 
natural selection rests, the fact lhaL many more indi¬ 
viduals of every species are born inLo the world than can 
by any possibility survive Were this not so all selection 
would cease The second difficulty certainly does not 
apply to minute individual differences which occur in 
vast numbers To lake Lhe simplest case, let us suppose 
that the individuals of a species are divided, as regards 
any character, into two equal groups—the one above, 
the other below the mean It is clear that each indi¬ 
vidual would stand as good a chance of mating within 
the limits of its own group as within those of the other 
The third objection does not appear to me to hold in the 
case of “marked varieties'* any more than with indi¬ 
vidual differences The total hereditary influence of the 
varying side, allowing even considerable force for atavism, 
is certainly in favour of the variation Furthermore, 
experience shows us that among the offspring will be 
some that vary even further than their parent Those 
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who accept the Darwinian principle do not expect 
heredity to achieve more than this—to offer the mate¬ 
rials which can be accumulated by natural selection 

Interesting as is the study of such "marked varia¬ 
tions” and the statistics of their occurrence in nature, the 
great principle of natural selection, whether applied to 
the evolution of animal colouring or to any oLher 
character, is not greatly averted thereby, but rather 
demands such exact numerical investigations as hose 
published by Gallon upon man, bv Wallace upon vinous 
animals, by Weldon upon Crangon^ and by Lloyd Morgan 
upon bats 

Another objection to the natural selection irgumcnt 
is given on p 25, and it too turns on the author’s concep¬ 
tion o the mode m which this principle operates Re¬ 
capitulating Weismann's argument that longitudinal 
stripes have been replaced by oblique ones in certain 
lxrvEF, on account of the more perfect concealment 
afforded by the latter, he points out that some species 
11 have, on the contrary, remained at a stage of coloration 
which is, tx hypothesis disadvantageous ” The longitu¬ 
dinal striping was never disadvantageous, but only rela¬ 
tively less advantageous, in certain species, anti under 
certain conditions The failure of a species In take this 
line of evolution may have been due to 111 iny causes, the 
development of other modes of defence, the nature of 
its peculiar environment, or may be solely due to the 
kind of selection exercised by Us foes 

The author sees far-reaching t onclusions against the 
principle of natural selection in the admission that 
pigment as a cause of colour was origin illy non-significant, 
and is so still in many cases (colours of certain lower 
forms, colours of blood, fat, *N_c ) He argues (pp 68-70) 
th it as rolour did not arise by natural selection, it must 
be a normal product of the organization, and its disappear¬ 
ance in cave-dwelling forms cannot be due to the cessation 
of selection, but must follow as the direct effect of sur¬ 
roundings, although he does not even hint at the mode in 
which sucli effects aie supposed to be wrought But 
these conclusions are by no means warranted by the 
original admission I he first appearance of pigment in 
the skin of the ancestor of a group of species which are 
now coloured was certainly a normal product of ihe 
organization , but the fact that this variation subsequently 
spread over all the individuals of the ancestral species, 
and of those to which it gave rise, will be claimed by 
Darwinians as the result of selection And so strong are 
the tendencies of variation in other directions that 
partially or completely albino races can be produced by 
man in a relatively short period of time, while such in¬ 
dividuals are far from uncommon in nature in spite of 
selection Ihe facts support the opposite conclusion 
that the absence of colour from the skin would be the 
normal result of organization for the average individual, 
were it not for the strong and continuous action of selec¬ 
tion There are other instances of the disappearance of 
colour in addition to that which has occurred in caves, 
and in some of these the conclusion appears inevitable 
The whiteness of birds’ eggs laid in dark holes certainly 
cannot be traced to the direct action of surroundings, any 
more than the colour of eggs laid in open nests , and 
natural selection being prevented by man, the colour is 
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disappearing from the eggs of the domestic fowl, just as- 
it is lost in other species when prevented by darkness 

It is certainly true that colour ,f must be there before it 
can be acted upon, and modified in this or that direction 
according to the needs of the animal ” But this objection, 
which has been familiar since the earliest days of natural 
selection, is less formidable than it appears to be Colour 
must have been present in the skin of some individual 
ancestor certainly, but its e\tstence } as well as its modifi¬ 
cation, in the normal individual of the species is to be 
explained b) selection 

It is hardly necessary to point out that this argument 
does not apply to colours which still remain non-signifi¬ 
cant and are excluded from selection, but these an* 
precisely the colours which are unaffected by the changes 
of environment alluded to above , the blood nf cave- 
dwelhng vertebrates remains red like that of others ; 
the yolk of eggs laid in holes does not differ in appear¬ 
ance from that of those laid in open nests 

A similar argument as Lo seasonal change of colour in 
arctic animals may be answered in the same manner. 

The author’s difficulties appear to arise in part from his 
inadequate conceptions of the struggle for existence 
Speaking of certain night feeding caterpillars, he says 
(p 102) " It may be suggested that Lhey prefci to feed 

early in the evening, when their colours, if conspicuous, 
would be readily seen If this is so, it does not much 
matter, for the birds would—the bulk of them at any rate 
-have gone to roost 11 Or speaking of Afimnonetfcs, an 
Amphipod crustacean which bears a remarkable likeness 
to a Medusa well defended by sLings, he objects to at¬ 
tribute any significance to so wonderful and delailed \ 
superficial resemblance, because “ a school of whales or 
a shod of pelagic fish, lushing through the water and 
devouring all befme them, could hardly be supposed to 
stop and analyze carefully the advant iges or disadvant¬ 
ages of selecting or rejecting a given animal as food ” 
On p U5 he remarks 11 If Mr Poulton is right in 
assigning a protective value to the bright-coloured wings 
of butterflies, 1 as a conspicuous mirk easily seized by an 
enemy, and yet readily tearing without much injury to the 
insect/ it seems unnecessary to pay much attention to the 
supposed utility of protective colours, such as are shown 
by the K alii mu or the Green Hairstreak 11 

The author scoffs at natural selection as an “ easy ” 
road to an explanation, as 11 Lhe very simple hypothesis 
of a need for resemblance to Lhe environment” it may 
at any rate be maintained that this method of meeting 
it is very far from profound 

It is only possible to give a very brief account of the 
causes which the author would propose to substitute for 
natural selection The merits of each proposal he in its 
application, and the consideration of this means a dis¬ 
cussion of each particular case 

In support of the “ effects of food upon colour,” a 
number of examples are quoted, many of which are so 
inherently improbable and so imperfectly supported by 
details, that it is impossible to accept them as evidence. 

I am very far from disputing that changes of colour may 
be directly produced by certain foods, although the signifi¬ 
cance of such changes in the evolution of animal colouring 
is a very different matter When the author proceeds to 
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apply this principle he falls into errors which a little 
consideration would have avoided Thus, on p 21, the 
following sentence occurs —“Seeing that pigment has 
been proved m so many cases to be alterable by changes 
in the food, it is not surprising to find that as a rule the 
colours of larvae are totally different from those of the 
adult form , " implying that the difference of diet accounts 
for the difference of colour,—a conviction stated even 
more strongly on the next page II is quite sufficient 
answer to this hasty conclusion to point out that the 
colours of the imago are just as dependent on the larval 
food as the larval colours themselves, and that they have 
made their appearance long before the imago has had 
the opportunity of feeding Again, in speaking of the 
“ strong superficial likeness" of the Drone-fiy {Eristah* 
tenax) to a bee, the author hints it likeness of food as a 
possible explanation (p 232) “It is an mLeresLing fact, 
in connection with the resemblance between this fly and 
a hive bee, that it feeds upon pollen and honey 1 his fact 
may have some significance in relation to the effects of food 
upon form and coloration " But the form and coloration 
of EtiJalis depend upon the food absorbed by its “rat¬ 
tailed " larva, living in putrid mud, under conditions 
utLerly unlike those of the larval bee 

Under the consideration of light as a enuse of colour 
an extremely bad piece of reasoning is adopted from 
Werneburg (p 62), who argues that light has an import¬ 
ant influence on the formation of pigment during the 
pupal period Dy selecting favourable instances and de¬ 
scribing them with an enthusiasm which borders on mac- 
cui acy (e g , speaking of U sambiuarm as “ bright yel¬ 
low 1 ') and by neglecLmg all others, he makes it appear 
that there is something to be said for this view 

In the section on “Variable Protective Resemblance 
in Chrysalids," the results of recent work are given very 
inaccurately , the golden colour of pupae is explained 
as due to “thin films of air or some gas/' and it is even 
suggested that “intense light may cause some gas to be 
given off in greater abundance ” But it was shown years 
ago that the appearance is due to some lowly refracide 
liquid, and, in fact, alcohol answers the purpose very well 
indeed Gases do not appear to have the power of enter¬ 
ing the intervals between the cuticular lamellae, perhaps 
because the latter come together and obliterate the 
chinks on the evaporation of the fluid Again, it is stated 
that “ the pupa was also made to assume a light colour 
upon one half and a dark colour upon the other " As a 
matter of fact the invariable failure of the pupa to do this 
formed the basis of some of the principal conclusions 
reached It was also surely unnecessary to quote an 
ignorant assumption of Elmer’s on the subject—an 
assumption which was not even original, and has been 
disposed of long ago 

In favour of the effects of climate reliance is placed on 
Shudder's conclusion that melanism is only* found in the 
butterflies south of New York, albinism only to the north 
(P 55 ) And yet in Europe melanism is especially preva¬ 
lent among the northern moths, from which we may in¬ 
fer that the American observations, however they are to 
be explained, are not direct effects of climate 

He suggests that the blackness of a lizard on one of 
the Canaries may be due to moisture , but these islands 
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are about as dry as small oceanic islands can be 
the lizards seen by the present writer in Teneriffc and 
Grand Canary, some three or four species, were dark in 
colour and harmonized with die tint of the dark dry 
volcanic rocks on which they were seen, and among 
which they almost invariably escaped when pursued 
One suggestion is very remarkable After giving 
reasons why he does not consider thaL Lhe resemblance of 
Voltntlhi to humble-bees, &c , is to be explained as a case 
of aggressive mimicry, the author suggests (p 228), “ II 
wasps and bees have the same unintelligible liking for 
keeping pets that another group of Hymcnoptera- the 
ants—have, the whole series of facts may prove to have 
a very different meaning, but one which is not qune in 
accord with the theory of mimicry on the part of the 
Voluct'Ila ” The keeping of pets by ants is so very tai 
from being unintelligible in some of the most important 
cases ( Aphides , L)c.jcnici larva?, See ) that we may fairly 
expect an explanation in other instances But even if 
the authors suggestion were valid it would still fail Lo 
account for the very point at issue -the great superficial 
resemblance of Volutella to Hymenoptera 

On p 92 he is quite prepared entirely to dispose of all 
advantages in the struggle for existence in favour of fer¬ 
tility , this alone is enough to prevent extermination. 
Speaking of the wonderful disguise of GeomeLer larvx (and 
if this be not Lhe result of selection it must be admitted 
that the principle fails indeed) he says, “ In the meantime 
the excessive fertility of the parent moths appears to be 
a sufficient guarantee against extinction, apart from any 
subsidiary advantage to be gained by coloui protection ' 
It is sufficient reply to this statement to point out that the 
fertility of these small-bodied moths is very far from ex¬ 
cessive when judged from an insect standard , that if the 
larvre arc offered lo any msect-ealing animals they are 
when detected, devoured with the greatest avidity, buL that 
if offered motionless on their natural food-plant they are 
oficn passed over , that insect eating animals, especially 
when rearing their young, are by no means fed to reple- 
l tion, so as deliberately to refuse the food they evidently 
relish 

| It is very confusing after this candid avowal to read a 
few pages further on (p 97), “ On the whole, it seems 

more profitable to a caterpillar to adopt protective resem¬ 
blance to its surroundings as a means of escaping its 
foes , at any rue, this is what actually occurs 1 The main 
purpose in life of a caterpillar,'says Mr Scudder, 'next 
to feeding, is not to be seen’ " 

Many quite irresponsible suggestions, which it would 
have been wiser 10 have withheld unless accompanied by 
at least some evidence, are made or adopted from other 
writers Of this nature are the remarks of Leydig on the 
colours of Mthx nemorahs, and the author’s suggestion 
that the dark variety of the female Silver-washed Tri- 
tillary may be due to the moisture of wooded districts 
Of some of the author’s suggestions we may use his own 
words, and say, 11 This explanation has an air of reason¬ 
ableness, which might lead to the inference that it 
had been amply tested by actual experiment " (p. 64) 
Others however, including some which have been quoted 
here, certainly appear to lack this “air of reasonable¬ 
ness. 1 ' 
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The author is especially candid and straightforward m 
bringing forward the evidence in favour of an explana¬ 
tion he is about to attack After thus fairly showing 
the strength of the opposed position, he proceeds to 
reject it for reasons which will strike the instructed and 
umnstruclcd reader alike as singularly inadequate 
Fxamples of this method occur continually throughout the 
volume As an example may be selected his treatment 
of the opinion that the light of phosphorescent organs 
enables certain deep sea animals to see lie admits the 
existence of eyes, the prevalence ot phosphorescence, the 
intensity of the light emitted, the existence of “lens-like 
transparent bodies serving to conccntr.itethe rays of light/' 
the fitness of the light to illuminate the prevalent colours 
In spite of all these facts Lhe author believes that all deep- 
sea colours are unseen and meaningless for the following 
remarkable reason —"The presence of well-developed 
eyes, or the total absence of these structures, arp, as has 
been explained, intelligible on the theory of abyssal 
light , not so the existence of eyes in an intermediate 
condition The inevitable conclusion, therefore, from 
lhe*»e facts appears to be that the brilliant and varied 
coloration of deep sea animals is totally devoid of 
meaning , they cannot be of advantage for protective pur¬ 
poses, or as warning colours, for Lhe simple and sufficient 
reason that they a-e not seen r (p 37) The author caf- 
nes this conclusion to its logical end, and, pointing to the 
resemblance of deep-sea forms to their shallow-water 
allies, and the existence of protective resemblances in 
both, he maintains that " if natural selection has been 
the cause in the one case, it ought to be in the other 
The question therefore is pressing need natural 
selection be responsible for the coloration of the shallow- 
water forms ? ” (p 3S) A somewhat large conclusion to 
base on Lhe fact that the eyes of certain deep-sea animals 
are in process of degeneration I The author admits that 
the absente of eyes is no argument for his views , and yet, 
in every such instance, a gradual process of degeneration 
has been passed through He gives us no reasons for re¬ 
jecting the opinion that Lhe cases upon which he bases such 
startling conclusions are merely tending in the same direc¬ 
tion , indeed, elsewhere (p 11) he insists on the probability 
that surh biological changes are still progressing It 
is indeed most probable Lhat light is far from widespread 
or intense on the floor of the ocean, and that, therefore 
eyes to be of use must be unusually efficient, while, unless 
absolutely necessaiy, they are likely to disappear We 
meet, in fact, with a case somewhat parallel to that of 
beetles on oceanic islands in tempestuous zones, where 
selection operates in opposite directions—towards un¬ 
usual powers of flight, when flight is a necessity, and 
towards the total loss of any such capacity when it is un¬ 
necessary Thus, among deep-sea fish we find eyes of 
immense relative size, as well as those whu_h are degene¬ 
rate And the phosphorescent organs of certain fish 
(Ceratias) appear to emit a light which is invisible to the 
degenerate eyes of the possessor, but serves to attract 
other and better endowed fish upon which the Ceratias 
feeds, The frequency of this degeneration among the 
deep-sea Crustacea, which impressed the writer so pro¬ 
foundly, may very probably be due to conditions of life 
which render vision Jess necessary for them than for many 
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other groups, and this is especially probable since many 
shallow-water genera are sightless, as is abundantly 
shown 111 the book itself (p 36) 

On pages 115, 116, the author adopts Prof Weldon’s 
objection to the usually received interpretation of the 
whiteness of certain eggs, and the under-sides of fish, 
porpoises, &c , which are seen from below, on the ground 
that snow-flakes appear almost black when seen from be¬ 
neath Against the bright sky The original suggestion is 
due to neither Mr Wallace nor to the present writer, but 
to Erasmus Darwin, writing very nearly one hundred 
years ago The objection entirely misunderstands the 
hypothesis, at any rate so far as Lhe eggs are concerned 
If an egg, lay exactly over one of the interstices in the 
nest, it would, of course, shut out the sky altogether, 
and when viewed from some distance through the opening 
would appear dark like the nest itself There would be 
no question of its appearing against a back-ground of sky 
As a matter of fact, no such continuous back ground can 
be seen through the nest at all Minute bright points 
are seen through the interstices of the nest, and those of 
the leaves and branches above and below it The hypo¬ 
thesis in question suggests that part of the bright white 
side of an egg, view r ed obliquely from below through an 
interstice, may be mistaken for one of these bright points 
I he hypothesis may be erroneous, but it is not to be set 
on one side by a criticism which fails to understand it 
In the case of the fish, the question is complicated by the 
absorption of light by the layer of water 

The reader who finds that the above-quoted criticism 
is held to be destructive by the author, may be excused 
strong language when he meets with the following sen¬ 
tence only seven pages further on —" Among pelagic 
fish it is common to find the upper surface dark-coloured 
and the lower surface white, so that the animal is incon¬ 
spicuous when seen either from above or below " 

The chapter on Warning Coloration is one of the most 
valuable parts of the book, for in it we meet with a solid 
contribution to the subject in the form of some interesting 
experiments conducted by the author upon the animals in 
the Zoological Gardens Many of the results are of ex¬ 
treme interest, and are a further proof of lhe difficulty of 
the investigation, and the great care with which it must 
be conducted if the conclusions are to be depended upon 
It hds been already suggested that some of the results may 
be perhaps explained by the fact that the insect eating ani¬ 
mals chosen for experiment are restricted to a very mono¬ 
tonous or \ery scarce insect diet, In some rather extensive 
experiments made by the present writer upon a mar¬ 
moset, it appeared that the animal possesses a most keen 
appreciation of the meaning of warning characters, but 
the individual in question was accustomed to be fed on a 
very varied diet The discussion of the details given in 
this chapter cannot now be attempted, but it may be 
safely affirmed that there is nothing which is fatal to the 
theory of warning colours, when we admit, as we are of 
course bound to do, that even unpalatable animals have 
their special enemies, and that the enemies of palatable 
animals are not’indefinitely numerous 
Further criticism of the arguments is rendered impos¬ 
sible on the present occasion by the exigencies of space, 
Certain obvious misstatements call for correction, such as 
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the description of the jet black larva ol the Peacock 
Butterfly as "dusky greenish" (p 21), the assertion that 
the present writer discovered uric acid in the excreta of 
Vanessid imagos (p 41), the implication that leaf-mining 
larva? eat only the deeper tissues of the leaf instead of 
everything between the upper and lower cuticle (p 63), 
the description of "red eye-like markings upon the blue 
underwings " of the Eyed Hawk Moth (p 134), in which 
Ted and blue should of course be transposed 

The book is well printed, misprints such as “ lortorix” 
for 11 Tortrix" (83), 1 freshly-moulded" for "freshly- 
moulted " (67), “ distinction " for “distinctive" (185) being 
fortunately uncommon 

The coloured plates arc good, although it would have 
been a pleasure to see the wings of one of the resting 
Volucella in Plate IV folded one over the other in a 
veiy ch iractenstic attitude 1 he antenna: of the Kalhma 
shown at rest in Plate II would have been concealed, 
and ihe same applies to ihc figures of the Buff tip and 
Lappet Moths The worst figure is that of Lhe Pec 
Hawk Moth on p 245, in which .in entirely wrong notion 
of the opaque border to the wings is conveyed The 
source of the figures is not mentioned 

Ehwahij B Pout TON 


SUNSHINE 

Sunshim By V my Johnson, L L A (London Mac¬ 
millan and Ln , and New York, 1S92 ) 

Illb book is likely to puzzle any one who may by 
chime pick it up and gl nice casuilly over the 
pages, more espot lally if he should happen to first open 
it towards the end and find two ch Lplers he ided 
" lummy’s Ilrcim/' concluding with a conversational 
account of how 11 the nurse puts b.iby into a bath, gcneially 
too hot or too cold, and sciubs iwav as if he were \ 
wooden doll Poor b iby s skm is red all ovci,and he 
screams with pain," £_c On the other hand, in the early 
part of the book, several fumliar figures, such is pictures 
of ice flowers, or diagrams of the action of simple lenses, 
of total reflection, of the rainbow, &c , show that" Sun¬ 
shine" is, in spite of the nursery episode, in reality con¬ 
nected with physical science As a matter of fact the 
authoress has taken a number of easy experi¬ 
ments and every-day observations, and has amplified 
and explained them in a simple and often very charm¬ 
ing manner, adopting for the purpose the conversational 
form as between herself, called teacher, and, judging by 
the number of Christian names of the children addressed, 
a host of youngsters 

The conversational style 15 out of fashion just now, but 
no objection can be taken on that account What is 
of far more importance is the general effect produced 
upon the mind of the child The writer of this notice 
well remembers how the attempt was made to beguile 
him into being interested in conversations between a 
horridly precocious child Willie and his«papa. Willie 
always said the right thing, and always made the right 
mistakes, so that much instruction was to be gathered 
from the answers and corrections of his papa The 
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writer, no doubt, did acquire some general information , 
perhaps he did not resent the attempted deception, but 
he is sure that he would like lo have punched Willie's 
head, or to have made him suffer in some way that 13 
pleasing to the boyish imagination In the present 
instance the risk of arousing open hostility on the part 
of children who may receive instruction from the pages 
of "Sunshine" 13 largely reduced by the fact that the 
conversation is very one-sided , the children are made to 
say very little in these talks—they are not quite lectures, 
but more lectures than conversations Whether " teacher" 
says too much, or in the attempt to appeal to the imagin¬ 
ation rather than the reasoning faculties of her audience 
rambles too far afield, is a question of taste Many 
parts of the book demand the highest praise, though in 
some the authoress seems to have gone beyond reason¬ 
able bounds l 1 or instance after a most clear and excel¬ 
lent illustration of the method by which the distance of 
the moon from the earth is determined, in which the 
children are made to find by folding paper how far it is 
from the table to a ball hanging up in the room, the 
imagination of Lhe reader is stimulated as follows — 

' At the beginning of our 1 talk ' about the moon, I tried 
to impress upon y ou what old travellers you were Ho 
vou remember how far you have been each year ? 

(5 tS5,ooo,cx^o miles) And you, Tom, are- ? " 

"Seven" "What age are you, Percy ? " "Eight" 
"And vou, Minnie?" "Nearly eight J " \ ou shall 
work that sum out for me on vour slates We will neg¬ 
lect the travelling since last birthday Multiply 
58;,000,000 by S, Pen j hour thousand six hundred and 
eighty millions of miles, vou say Have you felt any pain 
01 sickness ? Are you willing then lo accompany me for a 
hltle ‘ out * lo call on our next neighbour, the moon ? It 
is onlv 240,txx) miles, and would take us a little over 
thrci hours and a half at eaith s usual rate of travelling 
Ho you think your mothers would trusL you with me if 
I gu Lranlecd to bring you safely back again 7 Most of 
you sav 1 Yes' What is it that Ethel is saying to you, 

I uc ^ t “ She w uits to know if we are really going, or 
if it’s 1 onlv pretending ’ " That is a question which 

Ethel must deride for herself Those who aie going 
with us must be ready in time, or they will be left behind 
llefoic we make a journey it is usual Lo consider, mu 
merely the distance, but a few other matteis also, such 
as- k What to take with u^/ ‘How long we shall be 
away/ * Where we can get lodgings/ Whether we should 
take shawls, umbrellas, \.c / and so many othei con¬ 
siderations, that I am afraid we can’t go to day Make 
all inquiries at home, and let me know how many of you 
are prepared to go ” 

As has been stated, the imagination rather than the 
reason is being constantly appealed to, and for the 
purpose the most picturesque language is employed 
Perhaps the most striking example is to be found in a 
| chapter headed, “ The Mill with Stained Glass Windows " 
A beam of sunlight is made to pass through a condenser 
and into a slit Then slips of coloured glass, red, green, 
and violet, are placed edge to edge over Lhe sht, and the 
rcd-green-violet line of light is looked at through a scratch 
in a piece of smoked glass The resulting diffraction 
phenomenon is the mill with stained glass windows The 
upper story with violet windows has a greater number 
closer together than the second story with the green 
windows, and there is the same difference between this 
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and lower story with the red windows From this result 
by a simple step the coloured bands seen when white 
light is employed are readily explained Of course, and 
wisely so, no attempt is made to explain why with mono¬ 
chromatic light the windows are seen at all In the same 
manner most of the phenomena described or uhich can 
be observed by following the clear and simple directions are 
stated to be what they are, rather than proved or explained 
The authoress, guided by her own experience as a school- | 
mistress, is probably right in continually pointing out 
fiesh phenomena of interest, which may or may not be 
immediately forgotten, raLher than in wearying the t-hild 
with difficult arguments which could at best be imper¬ 
fectly understood, and which would be sure in many 
cases Lo awaken a feeling of disgusr In short, Sunshine 
is a kindergarten ind not a school 

Simple and homely language is employed with the 
greatest propriety, but occisionally it tends to be vague 
or even to produce a wrong impression One or two 
actual mistakes may be referred torn order lint lhc\ m ly 
be corrected in a future edition 

Thus, it is staled that as a rainbow entirely' vanishes 
when the sun is as much as 42 above the hoiuon we can 
never see one at noon "In the summer” should ob- 
Mously be added The reader is told to spin a lop 
carrying a disk painted half yellow and half blue and he 
will see green There is a confusion here between the 


| the balance I know that it weighs just half an ounce, 
1 so I can mark on the slate-frame with my blue pencil the 
lace where the knitting-needle stops for half an ounce 
see I was not mistaken in what would take your fancy 1 
I will hang it up here You shall make one for your- 
j selves, and spend what time you please with it. You 
will not then easily forget how elastic Lhe film is f) 

Now the surface tension of a soap film is so small that 
if the knitting-needle and pill box weighed nothing the 
slate frame chosen must have been eight or nine feet 
across, and the knitting-needle the same length , or if 
the letter and the pill box weighed nollung the knitting 
needle, if of steel, must have been a great deal finer 
than any in ordinary use Dut even if Lhe experi¬ 
ment were being performed on a minor planet, instead 
of at MamhesLer, where with diminished gravitation 
the half-ounce knitting-needle and pill box would only 
just be sufficient to balance the tension of the soap film, 
the description would give the false impression tint 
like a metal or other spring the tension of the soap 
film increases as the film is streU hed, and so is able to 
rest steadily at some point whit h depends on the stretch¬ 
ing weight ()ne obviously invented experiment described 
with all the circumstance and detail that this is, is 
sufficient to shake one's faith in the genuineness of other 
demonstrations C \ B 


colour obtained by adding two colours as by spinning, 
and that which is the result of mixing pigments As is 
well known, green is not produced under these circum¬ 
stances, but white or nearly white The four chapteis on 
soap bubbles, which contain much that is sure to please, 
are supplemented by some special instructions, which, 
however, are ntn quite correct big 167 is an lllustr ition 
of an experiment purporting to measure the surface- 
tension of a soap bubble by the depression of the water 
level in a quill tube dipping into a glass of water As 
the bubble is drawn much larger than Lhe two hands, the 
pressure within it would not produce anv depression of 
the water below the general level It would not even 
visibly affect the capillary elevation Then it is stated 
that the surface tension of pure water is 1662 giains per 
square inch It is, as a lact, a little over Llirce grains per 
linear inch The confusion becomes greatei in the 
passage, “We know exactly how much energy it (the 
elastic him of water) has—1662 grains per square inch 
A tube of 1 inch bore will lift up j 6 62 grains of water 11 
There la one serious fault in the book Serious because 
an experiment is described as though it were being per¬ 
formed to an audience which is not only impracticable 
and impossible, but which would require in a soap-film a 
property different in kind to that which it possesses A 
school-slate frame with one end removed is hung up so 
that the remaining end is uppermost A knitting needle 
is cut of such a length that it will slide freely in the 
groove made to hold the slate, from the knitting-needle 
a pill-box is hung by threads The object is to weigh a 
letter. A soap-film is spread over the frame as far as the 
knitting-needle. 

" See how the film is stretching, the knitting-needle is 
bringing it down like a blind. Now we place a letter in 
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J STRF.TTON ON 'IHE LOCOMOTIVE 

I The Locomvtive Engine and its Development By 
Clement K Streiton, C E (London Crosby Lock- 
, wood and bon, i8q2 ) 

T HE author of this work is well known to the rail¬ 
way world as one who has long taken a great 
interest in everything pertaining thereto No one 
probably has a better knowledge of the history 
and development of the locomotive It is with 
much pleasure we welcome the volume before u^ "1 lie 
author very properly gives to Trevithick the name of 
" Father of the Locomotive," he having used high-pres¬ 
sure steam, the smooth rail, and the bla^t pipe, some 
years before either Hedley or Stephenson began to ex¬ 
periment It is a pity so many men connected with the 
early progress of the locomotive should have been lost to 
fame, all did their share—the few only have been 
handed down to posterity William James, for instance, 
certainly should not be forgotten, he having had a large 
share of the work in proving the locomotive to be a suit¬ 
able machine for hauling trains, as against the system of 
fixed engines and rope haulage, and to him is largely 
due Stephenson’s success on the Liverpool and Man¬ 
chester Railway. 

Richard Trevithick was born April 13, 1771, in the 
parish of Illogan in Cornwall He was a mechanical 
genius in many ways His first engine was made in the 
year 1803 This engine ran on four wheels, the boiler 
was arranged horizontally and had a wrought iron return 
fire-tube , the cylinder was inches in diameter, and 
the piston had a stroke of 4 feet 6 inches It was ar¬ 
ranged horizontally, the crosshead driving a shaft In front 
of the boiler by means of a return connecting-rod. This 
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shaft carried a heavy flywheel, and was connected to the 
canning wheels of the engine by means of spur gearing 
The exhaust steam was discharged into the chimney, 
ensuring an efficient supply of steam 

In the year 1808 Trevithick laid down a circular rail¬ 
way in a field which now forms the southern half of Euston 
Square, The locomotive exhibited had a verLical cylinder, 
Lhe croashead being coupled direct to the hind pair of 
wheels This engine weighed about ten tons, and ran 
at an approximate speed of ten to twelve miles per 
hour From these data it will be at once seen that 
Trevithick was before either Hedley or Stephenson 
with the invention of the locomotive engine, since both 
Hedley's and Stephenson s experiments date from the 
year 1813 

The volume under notice is full of historical data hav¬ 
ing reference to these early experiments The author 
has taken great pains in arranging the matter 1* urlhcr 
on in Lhe book, chapter m , anoLhcr most interesting sub¬ 
ject is dealt with “ lhe Battle of the Gauges ” will long 
be remembeied by engineers The standard gauge of 
railways in this country is 4 feet 84 inches, measured be¬ 
tween ihe heads of the rails This peculiar dimension 
appears to h ive been originally due Lo Lhe Lramwajs in 
use at the collieries where the original experiments were 
earned out by Stephenson and others, and was idopLed 
for the railways when first projected and locomotives 
used The great exception to this standard was the 
seven-feet gauge of the Great Western Railway This 
railway, when projected by Mr Brunei, was intended 
to eclipse the narrow-gauge of railways, boLh in speed 
and comfort when travelling Ihis competition, how¬ 
ever, is claimed by the author as having been the meam 
of hastening the growth and perfecting the locomotive 
Looking at the quesLion from the present day, the 4 feet 
Scinch, or standard gauge, la certainly too narrow , the 
power of the locomotive has gradually been increasing 
since Stephenson's day, and a point will soon be reached 
when radical changes must be made in locomotive de¬ 
sign, in order to increase the power sLill more. On the 
other hand, the now obsolete seven-feet gauge of Brunei 
was too large The Indian engineers have adopted the 
jjauge of 5 feet 6 inches for the standard of that country 
This dimension appears to be a "happy mean," and one 
with which locomotive engineers may revel in large 
journals and free steam and exhaust ports in locomotives 
fitLed with inside cylinders 

It is amusing to read that American engines commenced 
their competition with the English engine in the year 
1840, when some were imported to work Lhe train3 up 
the Lickey incline of one in thirty-seven on the Birmingham 
and Gloucester Railway These engines were made by 
Messrs Nornsand Co, of Philadelphia, weighing slightly 
under eleven tons The author tcLIs us they thoroughly 
beat the English engine of that day doing tfcis particular 
service. 

Every locomotive engineer knows what the Stephenson 
link motion is—the apprentice in his first year generally 
pndes himself on having mastered its details , yet, for 
all this, the author tells us to call this old friend by another 
Dame I It seems that this gear is really due to Mr 
William Howe, an employ^ of Messrs R, Stephenson 
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and Co , and was adopted by them and first fitted to an 
engine for the NorLh Midland Railway in the year 1842 
It may here be noted that the question of valve gear 
geneially is not sufficiently described or illustrated in this 
volume The index contains severaf references, but these 
are very superficial This becomes all Lhe more apparent 
when the Joy valve gear is fully described and illustrated, 
besides a diagram showing results of working 

The Joy valve gear is in the opinion of many an un¬ 
suitable gear for a locomotive It must be evident that 
any gear which derives its valve motions principally from 
the vertical movements of the connecting-rod cannot gi\e 
a good distribution of steam, for the reason that the 
vertical movements of the connecting rod arc affected 
by those of the driving axle The driving-axle is not 
always in the same position as regards the frames and 
cylinders owing to the undulations of the road, the 
oscillation of the engine, and the varying condition of the 
springs , a movement of half-an-inch above and below 
the normal position of the driving-axle is quite within the 
limits of ai tual practice This movement is sufficient to 
affect the true movement of the valve , indeed, it is 
enough to destroy the lead either on the front or back 
ports as the case may be Besides this objection, the 
Joy gear lias nominally a uniform lead for all degrees of 
expansion, whereas it is usually considered necessary to 
increase the lead for higher grades of expansion and speed 
of engine Some locomotive engineers are willing to risk 
this defective steim distribution in order to take advan¬ 
tage of the undoubted improvements in design the adop¬ 
tion of this valve gear allows These mainly consist in 
the increase in length of Lhe driving-axle bearings for 
engines with inside cylinders, there being no eccentrics 
to find room for between the crank webs The cylinders 
can be consequently placed closer together, and the steam 
chest arranged either above or below the cylinders, as the 
case may be, without the use of rocking shafts or 
intermediate gear 

Chapter IV deals with modern locomotives for main 
line trams. Many well-known engines are illustrated and 
described, and we naturally find the Compound Loco¬ 
motives of Messrs VVorsdell and Webb included in the 
number The author evidently is not enamoured with the 
compound locomotive, saying that "facts" are in 
favour of the simple engine It is here to be noted that 
no locomotive superintendent in this country, excepting 
the patentees of the respective systems, has adopted the 
compound system. What this is due to is uncertain, 
because the two-cylinder type of compound locomotive 
known as the Worsdell system has certainly given good 
results in India and other countries, comparing favourably 
with the simple engine The “Gladstone" locomotive, 
designed by the late Mr. William Stroudley, is among 
those illustrated This raises the interesting question as 
to the wisdom of using large leading coupled wheels for 
express work , many engineers prefer a bogie in front, 
deeming it safer But when the London and South 
Western Railway practically copy Mr Stroudley’s arrange¬ 
ment of wheels in their latest engines for mixed traffic, 
one is apt to be surprised at the change coming from the 
"bogie" head quarters, and to surmise that anything 
will do. There is, however, nothing new in the adoption 
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of large leading 1 coupled wheels , many engines were 
running in India of this design before Mr Stroudley 
adopted it, and the whole question can be narrowed down 
to the comparative life of tyres under different types of 
engines , there can be no doubt that a four-wheeled bogie 
or a Bissel truck in front saves the tyres of the leading 
coupled wheels, a larger mileage being obtained from 
them before Lhey require to be returned 

Chapter V includes a description of the sand blast 
arrangement for sanding the rails to prevent the slipping 
of the driving wheels This apparatus, small as it is, 
has left its mark on the design of express locomotives 
The single engine has again come Lo the front for express 
work with marked success, the latest design of Midland 
and Caledonian engines being examples 

This volume taken as a whole is most interesting, 
and should be of value to all connected with the railway 
system of llus country as a book of reference 

N J Loljoer 


Mitchell from England) was undertaken b> Mr. 
Howard Saunders, and it 13 scarcely necessary to say that 
he has discharged his duty thoroughly He has no per¬ 
sonal connection with Lancashire, but he has had much 
help from local authorities, especially from Mr R J 
Howard, of Blackburn, and wiLh their aid he has 
brought the book, as far practicable, up to date Several 
species have been added to the list, and there is a new 
index 

Borneo Its Otology and Mineral Resources By Theo¬ 
dor Posewitz Translated from the German by 
Frederick H Hatch (London Edward Stanford, 
l% 9 2) 

Thf original work, of which this is a translation, has 
been reviewed in Nature (vol \1 p 49), so that it is un¬ 
necessary now lo do more than record the fact that an 
English rendering of the book has been published 
Hr Hatch has done his work most conscientiously, and 
the translation is likely to be much appreciated by stu¬ 
dents of geology and mineralogy, and by all who have any 
| reason for being specially interested in the material re- 
I sources of Borneo 


OUR BOOK SHELF \ 

Sketches 0/ Brittsh Inset is By Rev W Houghton, 
M A , K L S , M S L (London O Newtnann and 
Co , 1893 ) 

Ii is satisfactory to find that there is sufficient demand 
for elementaly books on entomology to render necessary 
a new edition of Mr Houghton's “ Sketches of British 
Insects and for ihoae who, as dwellers in the country, 
wish to gam some insight into the insect life around them 
few betler books could be found 1 he deferences between 
the several orders of insects and the main distinctions of 
the families arc plainly and intelligibly set forth, though 
m a few instances the definition of terms and sections is 
somewhat faultv , thus, ‘'Arthropod” would be more fitly 
translated li with jointed feet ” instead of " with feet at the 
joints,” and the numerous exceptions are not enough in¬ 
sisted on, there being for instance many insects with 
aquatic respiration and Crustacea with aerial In Lepi- 
doptera the tongue is often completely absent, whilst in 
butterflies the forelegs are never wanting, as stated, 
though in certain families they are rudimentary in both 
sexes or in the male only, and again the two pairs of 
spurs on the hind ubia? are present in the vast majority 
of moths and also in many skippers The insects se¬ 
lected for description are well chosen, either as being 
conspicuous and typical of their families or as illustrating 
by their peculiarities some principle of adaptation to 
surroundings, though m many cases the classification is 
not according to modern ideas , thus, the clearwings 
(Sestet t $cc ) have no affinities with thebeehawks (He/narts), 
which belong to the Sphingis and the snouts ( Hypena ) 
are Noctues not Pyrals The account in the Introduc¬ 
tion of the structure and metamorphoses is especially 
simple and clear, and the small volume is on the whole 
an admirable sketch of British insect life, though the 
coloration of the plates might have been made much 
less crude without adding materially to the cost of pro¬ 
duction. 

The Birds of Lancashire By F S Mitchell Second 
Edition. Revised and Annotated by Howard Saunders 
(London Gurney and Jackson, 1892,) 

WE are glad to welcome a new edition of this book, 
which we reviewed shortly after the publication of the 
first edition Nature, vol xxxn p 241) The task 
of jjfepanng a new edition (in the absence of Mr. 
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LETTERS TO THE EDITOR 

[ Tbt Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 

to return , i?r to correspond with the writers of rejected 
manuscripts intended for this or any other part of Naturr 
No notice ij taken oj anonymous communications ] 

“A New Course of Chemical Instruction ” 

I AM much interested 111 the article in Nature for September 
29, entitled “A New Course of Chemical Instruction/' es¬ 
pecially as the writer, in the culicism of the book in question, 
whilst thinking that the method there advocated has theoreti¬ 
cally more to recommend it than any other, doubts whether 
practically Lhc tune requued is not an insurmountable obstacle 
bur four years I have been able to teach beginners in Chem¬ 
istry on a method very closely allied 10 the one here proposed, 
that is to say, one in which no experiment is performed without 
a definite object in view—Lhc final object being the solution of 
a given problem and no idea being given to the pupil of what 
the result will be, and I am glad to be able lo say that the time 
required is not such a serious drawback as might be supposed, 
whilst the intense interest aroused and the training in scientific 
methods of work amply compensate for the slower acquirement 
of chemical facts 

I have not the advantage of being acquainted with Mr Cas- 
tclI-Evans' book, so that lnm not quite Bure how nearly my work 
would agree wuh his course, but the fundamental principle is 
undoubtedly the same, and is the one laid down by Dr Arm¬ 
strong in the report of the British Association Committee on 
Chemical Teaching, where he advocates the teaching of Chemi¬ 
cal method rather than Chemical facts 

What generally appals the beginner in Chemistry ib the mul¬ 
titude of lads to' be remembered , u '-eema a mere question of 
memory, and in consequence so dull and uninteresting, that the 
explosion or “ burst up " is the one point to be looked forward 
to in the lesson By this new methud the pupili themselves are 
put into the posiiion of discoverers, lhey know why they are at 
work, what it is they want to discover, and as one experiment 
after another adds a new link to the chain of evidence which is 
solving their problem, their interest grows bo rapidly, that I have 
seen at a demonstration lesson a whole class rise to their feet 
with excitement when the final touch was being put to the 
problem which it had taken them three or four leisons to solve 
Facts learned with so much interest are not forgotten and form 
a solid basis which it Is true 11 slowly laid, especially at first, 
but it is Interesting to sec how much more quickly and easily 
later facts are assimilated, each one fitting itself in with the 
knowledge already acquired, and even when rt becomes a quei- 
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Hon of reading the account of work which it 13 impossible for 
the student to repeat for himself, the methods adopted are quickly 
understood and easily remembered, because the general methods 
of analysis and synthesis have, in an easy form, not only been 
used, but discovered by the student himself 

Thu method of course breaks down where an elabhrate ex 
animation syllabus is imposed upon the beginner from the 
outset, and even where this is not the case, every teacher must 
adapt the method to his own conditions, only and always keep 
ing the fundamental principle in view 

For the beginner in Chemistry whether he is later to specialise 
in this subject or not, experience hag convinced me that the 
leaching of facts must give way to the teaching of method if a 
sound basis is to be laid in chemiLal science, whilst the subject 
opens the whole question of ihe value oT Chemistry teaching 
from the educational point of view Grau ' 1 lit \TH 


The Temperature of the Human Body 

There is a problem partly physiological and partly physical 
which I shall be grateful if any reader of Nature Lan throw 
light upon 

1 Ihe physiological —I nm assured by medical opinion in 
which I have confidence that the temperature of the human 
body is invariable from pole to equator of the earth 1 he 
question I want to os'c, assuming this to be true, is this What is 
the action in the body which exactly and everywhere counter¬ 
balances the radiation and conduction of heat in the one case 
from the body and in the other to the body’ I thought at first 
that perspiration might have something to do wnh it, but my 
medical authority assures me that at ihe equator a man who 
perspires freely has exactly the same Icmpeiaiure as one that 
jerspires little, although the former will be in good and the 
aaer in bad health 

2 The physical —Treating the animal as a heal engine, one 
is apt to think of the source of heat as the animal heal engen 
dcred by the combustion going on in his frame, and ihe re 
frigerator as the surrounding air at lower temperature—in the 
experience of most oF us The animal then does work at the 
expense of this heat during its transfer from source In re 
frigerator, as in an ordinary engine On the other hand, the 
animal in equatorial regions must, if the physiological statement 
above be a fact, be often the coldest of surrounding bodies 
Does he also do work n the expense of the heat of combustion 
in his body, and if so is this vital action an exception to the 
second law of ihermodyramics f ] f not, doe^ he do woik at the 
expense of the heat which is conducted into his body from hotter 
surrounding bodies, which heat, when he is duing no external 
work, still does not raise the temperature of his body ? 

Rugby L Cummim 

Comet II 1892 (Denning, March iS) 

TlIIS comet ia still a tolerably easy object in my to inch re¬ 
flector and will doubtless continue to be visible during the 
greater part of the ensuing winter It is now approaching the 
earth, and it* brightness is increasing slightly During the next 
two months it will traverse Orion 

I observed the comet on September 30, when it was in the 
same field os the 6lh mag atarPiazziVl i44(Lalande, 12546) 
By differential observations with Lhat star I found the place of 
the comet to be 

GMT a, a 

h m li m s a 

1892, Sept 30 12 50 6 25 51 +14 li 

The theoretical brightness, as given m Schorr’s ephemera, 
was o'62, but to my eye the comet seemed quite as plain os in 
March last The nucleus was, perhaps, not ao distinct, but the 
surrounding nebulosity appeirea to be more extended than on 
previous occasions 

The comet will be close to ( Orioms (the southernmost slar in 
the bell) about November 14, and passes very near 0 Ononis 
(Kigel) on November 30 W F Denning 

Bristol, October 2 • 

Cirro-stratus 

A rather perfect example of one variety of this doud was 
seen here In the afternoon of September 27 A rapid fall of the 
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barometer unLil 5 am, aci-ompanied by a high wind, had been 
followed by a steady rise, the wind moderating some hours 
later At 2 p in , with a westerly light air, the sheet of cirro- 
atratus which overspread the sky appeared in the form of a 
series of very perfect undulations, stretching nearly north and 
south 1 hese were about fourteen in number, crowded together 
towards the east The lower surface of the sheet was sharply 
defined, and could be followed with ease in its successive rise 
and fall Ihe cloud filaments could be also traced, preserving 
their perpendicularity to the wave fronts and conforming to the 
undulations of the lower surface with a closeness which I had 
not before observed, although sheets of cirro stratus arc common 
here The whole system was drifting slowly to the east 

J Port pr 

Crawford Observatory, Queen's College, Cork 

A New Habitat for Cladonema 

Will you kindly allow me through your columns to note a 
habitat for this genus not given in Allman or Ilincjcs. Several, 
weeks ago I received some sponge from Mr bind, of Jersey, 
and on examining it with a hind-lens detected four polypiles of 
CladonLma, one, at least, of which 19 still alive 

■ Henry Scherrrn 

5 Osborne Road, Stioud Green, N 


70 DRAW A AfERCATOR CHART ON ONE 
SHEET REPRESENTING THE WHOLE OF 
ANY COMPLEXLY CONTINUOUS CLOSED 
SURFACE 

I F a solid is not pierced by any perforation, its surface 
19 called simply continuous, however complicated its 
shape may be If a solid has one or more perforations, 
or tunnels, 1 its whole bounding surface is called “com¬ 
plexly continuous" , duplexly when these is only one 
perforation , (n + i)-plexly when there are n perforations 
Ihe whole surface of a group of n anchor-rings (or 
*'toroids J ’) cemented together in any relative positions 
15 a convenient and easil) understood type of an (/i+l)- 
plexly continuous closed surface 

Let the diagram represent a quadruplexly continuous 
closed surface made of very ilun sheet metal, uniform as 
Lo thickness and homogeneous as to quality throughout 
To prepare for making a Mercator chart of it, cut it open 
between pciforations C and B, B and A, A and outer 

space, in the manner indicated at » and ± Apply 

3 4 

infimteh conductive borders to the two lips separated 
b\ the cut at ±, and apply the electrodes of a voltaic 



battery to these borders Uv aid of movable electrodes 
of a voltmeter trace, on the metallic surface, and a very 
large number (n - I, of equidiflerent equipotential closed 
curves between the + and - borders Divide any one of 
these equipotenlials 4 into parts each equal to the 

1 A “hole ' may mun a deep hollow, mot through wirh two open eml^ 
The word “tunnel" u Inappropriate for the aperture of an anchor ring 
Neither 11 hole " nor ** tunnel *' baling unexceptionallj' available, I am com¬ 
pelled to um ihe I ongnt word 11 perforation " 

J Two sentence! of my previous article (' 1 General I m ion of Mercnhw u 
Projection ’*) In I 3, and In Uu paragraph but -one, nr* manifestly wiom, 
and must b« corrected to agree with thi rule given for dividing into mnm- 
laalmal xqiiarw, In (ha present irxt 
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infinitesimal distance perpendicularly across it to the 
next equipotential on either side of it , and through the 
divisional points draw curves, cutting the equipotentials 
at right angles These curves are the stream lines They 
and the (tj-m) closed equipotentials (including the in¬ 
finitely conductive borders) divide the whole surface into 
n m infinitesimal squares, if m be the number of divisions 
which we found in the equipotential The arrows on 
the diagram show the general direction of the electric 
current in different parts of the complex circuit, each 
arrow representing it for the thin metal shell on 
either far or near side of the ideal section by the paper 

Considering carefully the stream-lines in the neigh¬ 
bourhoods of the four open lips marked in order of the 
stream I, 2, 3, 4, we see tint for each of these Jips there 
is one stream-line which strikes it perpendicularly on one 
side and leaves it perpendicularly on the other, and which 
I call the flux-shed-line (or, for brevity, the flux-shed) 
for the lip to which it belongs The Btream lines infi¬ 
nitely near to the flux-shed, on its two sides, pass 
infinitely close round the two sides of the lip, ard come j 
in infinitely near lo the continuation of the flux-shed on j 
its two sides Let F,, J F 4 (not shown on Lhe j 

diagram) be the points on the -|- terminal lip from which 
the flux-sheds of the lips 1, 2, 3, 4 proceed, and lei ( llP j 
C 3 , o 41 be the points at whicu they fall on Lhe -lip 
Let S,, Tj, S 2 , i &c , denote the points on the four lips | 
at which they are struck and left by their flux shed lines 

Lee p u l Xl p& A, / n /,, p Aj p lt be the differences of 
potential from the -f lip to S,, from S,, to T lP 1 v to 

S 4 to Tj, and I 4 to the —lip Measure these nine 
differences of potential We are now re idy to make the 
Mercator chart We might indeed have done so without 
these elaborate considerations and measurements, simply 
by following the rule of my previous article , but the 
chart so obtained would have infinite contraction at eight 
points, Lhe points corresponding to S,, T tl S 4 , I\ 

This fault is avoided, and a finite chart showing the 
whole surface on a finite scale in every part is obtained 
by the following process 

Take a long cybndric tube of thin sheet metal, of the 
same thickness and conductivity as that of our original 
surface , and on anv circle H round it, mark four points, 
/in A,, h^ t A 4 , at consecutive distances along its circum 
fuence proportional respectively to the numbers of the 
m stream-lines which we find between F, and K, F_, and 
F 3 , and F 4 , F 4 and Fj on the + lip of our original sur¬ 
face Through /t u hto A v h 4 draw lines parallel to the 
axis of the cylinder 

Let now an electric current equal to the total current 
which we had from the + bp to the-lip through the 
original surface be maintained through our present 
cylinder by a voltaic battery with electrodes applied to 
places on the cylinder very far distant on the two sides of 
the circle H Mark on the cylinder eight circles, K 1t K, 

K$, at distances consecutively proportional to / u p t1 

absolutely such that / lt p^Scc 9 are equal to 
the differences of their potentials from one another in 
order 

Bore four small holes in the metal between the circles 
Kj and K 3 , K-i and K 4 , K & and K fl( K ? and K N on the 
parallel straight lines through h l} h v h 3l h K , respectively 
Enlarge these holes and alter their positions, so that the 
altered stream-lines through h Vs h L , A 3 , h K (these points 
•upposed fixed and very distant) shall still be their flux- 
sheds While always maintaining this condition, enlarge 
the holes and alter their positions until the extreme 
differences of potential in their lips become / 4 , / 2 , / 4) 

and the differences of potential between the lips in suc¬ 
cession becomeIn thus continuously changing 
the holes we might change their shapes arbitrarily , but 
to fix our ideas, we may suppose them to be always made 
circular This makes the problem determinate, except 
the distance from the circle H of the hole nearest to it, 
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which may be anything we pleased, provided it is very 
large in proportion to the diameter of the cylinder 

The determinate problem thus proposed is clearly 
ossible, and the solution is clearly unique It is of a 
ighly transcendental character, viewed as a problem for 
mathemetical analysis , but an obvious method of “ trial 
and error u gives its solution by electric measurement, 
with quite a moderate amount of labour if moderate 
accuracy suffices 

When the holes have been finally adjusted to fulfil our 
conditions, draw by aid of the voltmeter and movable 
electrodes, the equipotentials, for p l above the greatest 
potential of lip 1, and for p b below the least potential of 
lip 4 , and between these equipotentials, which we shall 
call f and^ r , draw n-i equiditferenl equipotentials Draw 
the stream-lines, making infinitesimal squares with ihese 
according to the rule given above in the present article 
It will be founi that the number of the stream-lines is //r, 
the same as on our original surface, and the whole num¬ 
ber of infinitesimal squares on the cylinder between J and 
i* is m n Cut the cylinder through at yandjf, cut it 
open by any stream line from f to g, and open it out 
flat We thus have a Mercator chan bounded by four 
curves cutting one another at right angles, and divided 
into in n infinitesimal squares, corresponding individually 
to the m n squares into which we divided the original 
surface by our first electric process In this chart there 
are four circular blanks corresponding to the Lips 1, 2, 3, 4 
of our diagram , and there is exact correipondence of their 
flux-sheds and neighbouring stream lines, and of the 
disturbances, which they produce in the equipotentials, 
with the analogous features at the bps of the original sur¬ 
face as cut for our process The solution of thw geome¬ 
trical problem was a necessity for the dynamical problem 
with which I have been occupied, and this is my excuse 
for working it out, though it might be considered as 
devoid of interest in itself Kelvin. 


THE RECENT ERERTION OF ETNA 1 

HE southern flank of Ltna has been the site of three 
consecutive eruptions, remarkable for the divers iLy 
of Lhe phenomena they presented 

On March 22, 1883, after several violent shocks of 
earthquake, the ground was rent open in a N E and 
S W direction, almost on the continuation of the big rift 
formed in the eruption of 1879, and near Monte Conciho 
a most interesting erupLive apparatus was formed Very 
quickly, however, the eruption was arrested, but the 
eruptive energy had not had sufficient vent, as evidence 
of which were the frequent shocks which followed it and 
persisted, until on March 18, 1886* the ground was again 
split open as a prolongation of the rift of 1883, giving 
rise to an imposing eruption, during which an enormous 
quantity of lava was poured forth This eruption from 
the very beginning manifested a great explosive force 
The fragmentary materials were projected to an extra¬ 
ordinary height from several craterets formed along the 
rift, most of which, however, soon became quiet and 
were buried by Lhe ejectamenta of the others, remaining 
alone the one twin crater now called Monte Gemmellaro 
After this eruption the geodynamic phenomena and the 
volcanic activity at ihe central crater remained exceed¬ 
ingly feeble up to the Last few days, so that this actual 
eruption did not present any grand display of premonitory 
phenomena 

On the evening of July 8, at about 1030, the central 
crater of Etnac began to send up a dense column of 
vapour, charged with dust, lapilli, and large rock frag¬ 
ments, which rose as an imposing mass with the 

1 Thli paper was written in I Lallan, and Mat ai ■ letter to Dr H J 
ohnftton Lavta, who has kindly iraniLaied it for Na.turk, ai requested 
y the author 
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characteristic pine-shape of explosive erupuons, and 
illuminated by lightnings 

After half an hour this phenomenon ceased, and the 
smoke-plume was swept away by the highei curients of 
the atmosphere I was able to ascertain in iny excursion 
to the summit of Etna, in company with Mr Kutller, 
curator of the Museum of Practical Geology of London, 
that the central craler was much modified by the short 
eruption It presented two mouLhs, separated by a par¬ 
tition, whilst its upper edge was much broken down, so 
that it was enlarged "1 he ejected materials were com¬ 
posed of fragments of very much altered lav is that fell 
chiefly to Lhe westward During the night the ground 
was in a state of tremor, and aL 2 45 a m of the Qth, a 
strong shock of eirthquake was felt all over the Ltncan 
region, producing slight damage to the walls of buildings 

1 owaids I 20 p m , without any fuither shock sensible 
in the inhabited regions, the southern flank of Etna was 


winch is to lhe south of the new craters it divided in two- 
puncipal branches and precipitated itself on the plain from 
which rises Monte Gcnmicllaro, forming three cascades 
of living fire It lieie spread out, and Lhe two branches, 
directing their course to the south, threatened NicoJosq 
Helpasso, and Pedaia lhe more easLern ramification, 
when iL reached the neighbourhood of Monte Albano, 
began lo slow down and was already on the 12th advancing 
about two mcties per hour, but increasing the breadth of 
its fiont and its thickness On the other hand the 
western branch, which u'as invading the cultivated land, 
advanced in Lhe sLcepcr ground over fifh metres the 
hour, as I observed in my lust wsit 011 July II 
l his stream was of a bright led rolour, slightly 
covered by scoria Near MonLc Concilio it had Idled up 
a valley, assuming a thickness of Over 40m Prom Monte 
Ardica^zi we had presented lo our view an immense 
expanse of fne from w hich rose crests and hills all in 



l ig i—Taken by big I-^diu on July 17 (No i, 3) are craters No 1 and 2 (No and 4) craters, Nn j and 4 in prorew uf formation — (/;/) Cmenforn 
vent aL ihc north bas« oTcrater No 1 — (rt)jMomc Nero about one km went of the craters 


rent open, and I could observe from Acireale a dense 
curtain of smoke rush up in great vortices, accompanied 
by continual rumblings Towards evening one could see 
that the lava had advanced very rapidly in a southern 
direction At the upper part it was observable lhat 
several jets, arranged in a linear manner, of fragment- I 
ary materials were being shot up to a great height, I 
especially at three main points on the new ^nd great rift 1 
The explosive force of this eruption was much less than 
that of the eruption of 1886, in which the fragmentary ejecta 
were shot up to a height of 1200 metres, whilst in the pre- ] 
sent case the height rarely exceeded 5oc^metres This 
fact depends on the great altitude and the great size of the I 
new fissure, which afforded a free escape for the energy | 
of the volcano, and gave forth a much greater quantity ' 
of lava The lava in less than three days travelled more 
than fo ur kilometres, and having surrounded Monte Neto, ' 
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candescent, divided by deep depressions It appeared 
like the sea in a tempest, the waves of which in their 
fury were suddenly petrified From the crests were 
constantly being detached fresh incandescent masses 
which rolled down and choked the depressions, whilst 
new gushes raised the masses of scoria into new hills of 
fire. Amidst the phonolitic noise of the lava in move¬ 
ment, I noticed gigantic puffings produced by the escape 
of the vapour of II a O, which, accumulating amidst the 
mass of the lava, formed gigantic bubbles which rose and 
burst, allowing the escape of the compressed gas 

The eruption was very active during the following da>s 
with short intervals of diminution or marked increase 
Remarkable phenomena were the blasts which shook the 
doors and windows at Nieolosi, Acireale, and Catania, 
and, at localities nearer the point of eruption, even the 
walls 
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On July 16 1 started again, with my brother Giovanni, to 
approach the site of eruption. From Monte Capnoletto, 
which is about 1200 m distant, we could observe not 
only the three principal craters above mentioned, but 
also two others lower down, which so far had not grown 
to any important size 

Approaching still farther, we stopped at about 300 m 
off on the wesson a plain upon which grows the A r fra^alus 
Siculus f the bushes of which are now covered by large j 
lapilh, and in part are burnt The ciateT, which for 
breviiy we will call No 1, gave forth large and continual 
bursts of dust and scoria from its summit, and also from 
other points on its northern wall at the base of which 
issued a jet of light-grey vapour, which came from a little 
imbutiform crater separated from the main one by a 
partition of small size , from this were ejected a little dust 
and occasionally stones The explosions of No 1 were 
not accompanied by loud noises (fw/j, belloitun\^s) } but 


I Also in this last craterjthe explosions took place from 
several points of its funnel-shaped cavity , and we saw, 

! at about mid-day of the 17th, much of its southern side 
| destroyed by several bursts that took place from that 
j point 

Both of these oaters, already of considerable height, 
had an elliptical base, and specially No i, the maximum 
diameter of which is in the direction of the great nft, 
along which they are distributed 

The third crater, which we will call No 3, adjoining the 
preceding one, presents a large depression to the south It 
gave forth frequent bursts of incandescent lava fragments, 
with a constant noise resembling the constant discharge 
of much musketry, and aaompanied by yellowish-while 
vapours d he emission of dust was rare, and only occurred 
when the eruptive bursts scored the north side of the 
crater The fragments of incandescent lava, which in 
this crater were not accompanied by a trul of dust, often 



Dy Sij Leihu on AugiiM 19, at .nom to lhe north -eajt of the rmler*. (?> Crater of Augu„ 

on July 9 (i)CmterNo 1 


W) Crater in ihc west which win in activity onl> 


&■'"»» and - ont,nual r ° a i'ngs like the sea in a tempe 
Crater No a, more regular in form, gave forth freaue 

InlKlm* ° f dUS r T 1 * 1 many ln «ndescent projectil, 
In the moments ofcalmbetweenone explosion and anothi 
a slight white vapour escaped. The first burst of t 
explosion might be compared to a gigantic wnted 

M™ri1 ed by b ' ack duSt and sand ’ wh,ch rose^uh gre 

»™»t ascensional velwn 
gradually imDeded by the resistance of the ai 
then the column of black smoke charged with dust beg 

whirtfir he ,mtnense v °rtices of compressed vam 
which, always rising, assumed an imposing and charact. 
'Stic aspect. The pieces of scona were followed by a tr! 

S!“t.° th f IC * he,r rl “ and fail - and when they stru. 
the flanks of the mountain as they rolled down, they ra,„ 

acloud of dust and gave forth a characteristic soun 
When they were numerous the mountain became i 
covered by a yellow dust 
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were torn asunder in the air, being reduced to frag- 
menls b 

The discharge of smoke from this crater occurred from 
the highest part, then there was the point at which oc¬ 
curred the numerous explosions of lava, then another jet of 
smoke, in its turn followed by another point lower down, 
from which occurred the explosions of the incandescent 
projectiles that gradually formed a crater, which we will 
distinguish as No. 4 

In general, while we were moving about to the westward 
of the craters on the morning of the 17th, the eruption vai 
exhibiting comparatively little energy Gradually, how¬ 
ever, the explosions increased in violence, and the ejecta 
became more numerous It is worthy of notice that the 
smoke, according to the place whence it issued was white, 
blue, light or dark grey, black, yellow, and even iride¬ 
scent, Approaching nearer the craten, we attempted to 
encircle them on the north, when we found numerous 
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little fissures in the ground in a direction approximately 
parallel to that of the main rift These, often over a 
metre lh breadth, are choked by the loose materials form¬ 
ings the surface, and in part obstructed by the loose 
materials forming their sides Higher up we found a 
wide cleft, which, starting from a higher point, was pro¬ 
longed downwards towards the craters and was lost 
beneath the lava U pon this fissure were arranged a series 
of cratenform elevations, some of which were extinct, 
and others still presenting a httle solfatanc action On 
July 9, at the commencement of the eruption, lava and 
fragmentary ejecta also issued by this cleft, but it 
seems, the same day, to have become obshucted, and the 
tongue of lava which menaced the Casa del Bosco 
stopped, and the eruptive phenomena were diverted to 
the other more eastern fissure 

It is absolutely impossible to arcept the statement that 
this cleft represents the fire vents of the eruption of 1766, 


re-ejected, or are pieces of rock detached from the walls 
of Lhe volcanic chimney Certainly from the last source 
ire derived quartzites, which we collected amongst the 
ejected materials from this crater This quartzite is semi- 
vitreous, \ ery similar to that which we collected from the 
craters of the eruptions of 1883 and 1886 These facts 
evidently showed that all these three eruptions have tra¬ 
versed similar strata and that all have arisen over 
1 the same principal cleft In fact the new eruptive 
apparatus formed at the base of the Montagnola about 
I 1900 m above sea level, lies on the northern prolonga¬ 
tion of the rift of 1886, in a plain gently inclined toward 
the south, and which towards the east presents a marked 
slope, so that the new craters are much higher on their 
eastern side In the great paroxysmal eruptions, and 
when a large rift opens at the surface of the earth, it is 
generally the rule that the eruptive mouth from which 
the lava flows without much explosive force is situated 



Fir. — Tiken by Sij Modn on July 1 iSya, at T50 in to the nnnh we,t of the craters Cr»ten No 1 nnd 2 (<r) Monte Nero 

(#/i) l iLlle northern Lraler 


and that the solfataric phenomena which the cleft now 
exhibits are only due to the near vicinity of the new vol- 1 
came outlet, for—putting aside the fact that in visits ante- , 
nor to the present eruption I had never found any sign of 
such, and this is confirmed by people accustomed to the 
locality—it is easy also to be convinced from the 
nature of the materials composing these craterets These 
materials are so new as to leave no doubt 4s to their 
origin, and consist, those higher up, specially of blocks 
of old lava torn from the sides of tne cleft , lower down | 
they are principally scoria and other loose materials of 
recent formation 

Approaching still nearer, we were able ft) distinguish 
clearly that amongst the ejected materials of No 1, be¬ 
sides the number of fragments of molten lava, there are 
often blocks of a dark grey colour that were already con¬ 
solidated before their final election, which are either pro- 
jeeales that have fallen back in the crater and have been ' 
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at its lowest extremity The higher one goes along the 
fissure the less is the amount of lava that issues, but the 
greater is the explosive action, which higher still itself 
m turn diminishes In the present eruption we have 
good examples of this In fact, the small northern crater 
gave forth only dust, and very few fragments of new lava, 
and with little energy No 1 crater emitted much dust and 
also much lava , No 2 more lava than dust, and Nos 3 
and 4 exclusively lava The materials of the little north¬ 
ern crater (Fig 3) are for the most part fragments of 
ancient lava, which lose their predominance in crater 
No x, and gradually disappear as one descends lower 
and lower At the same time, as the old lava has a light 
bluish-grey colour and the fragments of the newer lava 
are much darker, the different craters exhibit different 
colours. This difference also depends in part upon the 
degree of fineness of the materials that compose the 
craters In fact the northernmost crater at the beginning 
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of the rife had not sufficient power to eject large materials, 
but lifted them up and kept them in continual movement, 
reducing them to fine dust, which was easily carried out 
by the vapour No 3, on the contrary, continually 
ejected large lumps of lava, often shooting them a con¬ 
siderable distance, whilst Nos i and i exhibited inter¬ 
mediate stages, quite confirming what has been said 
above 

Whilst we were there the eruption increased little by 
little The ground commenced to vibrate,and at 3 47 p m we 



Fig a —Taken liy Sir MorhN on Julj iB, 1892, al 300 m to the north Wcht 
of the crater*. (1 and a) cralcrs No 1 and ? (a) Mnnle Nero (d) 

Craters to ihp west whn h were in n< Uvily only on July ij. 


felt .1 strong earthquake shock, followed by other frequent 
oscillations of the ground of less intensity but often very 
perceptible In this new period of great aUivity general 
to all the craters the phenomena exhibited by No 2 
were worthy of remark It no longerejected dust, but pieces 
of hot lava with stronger explosions, which were more 
frequent but of shorter duration Between one explosion 
and another there was slow evolution of white vapour, 
similar to that which rises from the fire-mouths and 



loc 5 Taken by l J ruf Riccn on July ao, weal of ihe tnuerj (i, 3 3 ) 
oilers No i, j, and 3 


our atLenlion when I was with ) ou on btromboli and the 
members of the Geologists Association, 1 would show 
that within crater No 2 there is pasty lava, which is 
pushed up by the vapoui in it , then the magma swells 
up, bursts, and the lava falls ‘ 

In this parasitic crater of Etna, however, the pheno¬ 
mena were on a much larger scale, as also were the smoke 
vortex Tings which we looked down upon when we were 
together at Siromboh Likewise the explosions were far 
louder, reverberating as alow-pitched roar by the echo of 



Fig, 6 —Inker) by Prof Riccu on July ao t lo lha noriK weal of ihe enter 
No 1 , j, and 3 (a) Monio Niro 0 


the valleys, and they weie audible in all the Ltnean region, 
aL Catania, Acireale, Giarre, and farther still for some 
dozens of kilometres from the craters The air-shocks that 
accompanied these reports w ere very interesting 'I hey 
represented a large undulation of the air, spreading 
with great velocity, leaching gieat distances, and con¬ 
temporaneous with the audible \ibrations J While there 
we felt the blow on our bodies, and especially our 
chests and in the ears , at the Casa del liosco we de¬ 
tected Ihe shock against the walls, which trembled, ano 



Fig 7 —Taken by it Flaiojua from ihe north norih-easi or Ihe craters, July 
30, 1B91 (i)CraurNo 1 (r) Craters which were ia activity only go 

July 9 The craters No 0, 3, and 4 are hidden behind crater No. 1 


surface of the running lava This floated above the 
crater, slightly disturbed by the wind, and when an 
explosion occurred it assumed a cunous vibratory move¬ 
ment, rising a little, and then rapidly descending, then 
immediately was seen the first jet of solid materials, which, 
in its' Vertiginous upward course by vortex movement, 
sucked ih the air over the crater edge, and the white 
vapours were drawn down, so looking as if they were 
being reabsorbed. This phenomenon, which attracted 
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farther off at Catania and Acireale we heard the 
rattling of the windows and doors, which, strongly shaken, 

1 G Plaiama ''Siroitiboli e Vulcano, nrl Setiembre dal 1&89 Rlpofcto 
iflfcg " Hue phenomenon 1 hive olltn obser\ed at \ csuvIuh, and 1 quit 
agree wuh Sinner Vlawmia n* Lq In lbuk, ai 1 have been able lo look Is 
Ihe crater and walch ihe whole proceii —Johnilon-Lavi* 

9 J he lava in ihu chk 19 very like ilic boiling up of a vuuqub liquid m • 
tong leil-iube —Johmiun I avm. 

3 1 have ume doubt* about the two mechanical disturbances irwclltng 
exactly at the lame rale When blaali are fired in a long iuqpiI lh« alr- 

Birckc u felt before iha lound.—Johrulon-l^vii 
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give the impression nf ,in earthquake, so that several 
times the people oT these towns have rushed out into the 
streets On July 14 I observed in Acireale that the large 
undulations of the air blows which were propagated 
bevond 333 in per berond, like sonorous vibrations, often 
arrived unaccompanied by noise, and strongly shook doors 
and windows 

These reports, these air-blows, and the abundant ejec¬ 
tion of incandescent lava still further prove that in No 2 
crater there was pasLy lava which swelled and bursL, as 
we deduced from its effect on the white vapours 

This period of great activity, in whu li the thick shower 
of lava fragments projected from the different craters to 
great heights and spread over an area of 50am radius, 
reached its ranimum about inidmghL, and then genLly 
declined a little In the same manner the eruption con¬ 
tinued during the following days with great energy, but 
with a verv gradual diminution in its intensity, inter¬ 
rupted mire or less by strong spasms The lava con¬ 
tinued to advance, but diminished in \elociiy, while it 
extended in breadth and depth The eastern branch very 
soon stopped, and also the western one, after having 
continued its destruction of very fertile ground This 
having crossed the road known as the St Leo, finally 


Monte Lralcr Cnlcr Crater l ralrr 

Nero No 4 No 3 No* Noi 

FlO g —Taken by G Platanon July 30 from the north com of the rrateia. 
No 4 M Null very litlle, but in part hidden behind a prominence uf the 
ground 


stopped, whilst the new lava that continues to issue form 
new ramifications and flows, which pass quite close tt 
the earlier ones, and now actually are in contact wit! 
them, increasing the area covered In the first paroxy9n 
of the eruption the lava issued in great gushes all alonj 
the rift Soon at the upper part commenced the dejec 
tion cones, and lower down the fire vents, and the lav; 
flowed in abundance, and with explosions also in point: 
where now are the craters, as, for example, Nos 3 and 4 
Later, when the explosive force had diminished, the lavi 
issued without explosions, almost silently from difleren 
vents at the south end of the fissure on which are alignec 
the craters These vents, therefore, have during tHe 
eruption varied in number and form Some have assumec 
1 u ^ unc * l0n dejection craters as occurred in Nos 3 and 4 
which gave passage to much lava as a current Others hav< 
ceased to eject scoria, to send forth only torrents of lava 
as, for example, the little mouth to the east of No 4 
the scoria nm of which exists only to the nprth, of abou 
b’ffhj whilst the south nm has been swept away bj 
the current Some of the mouths have been refillea b) 
the lava flows, and whilst some have become extinci 
new ones have been formed 
In tho last week of July, crater No, 2 assumed, foi 
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some days, a new phase Its explosions had become 
rare, long", and very grand, and the large mass of vapour, 
mixed with dust, brought back to my mind the eruption 
of Vulcano when we stood on Lhe crater edge and watched 
and photographed Lhe whole process, and stood our 
ground amidst showers of bombs and other projectiles 
(1888-90) 1 By thi9 it lost the beautiful regular truncated 
cone form that it had at the beginning, and became 
irregular and broken-down towards the north, like No I 

At the commencement of August the eruption already 
seemed much diminished, craters No i and 2 had 
ceased to eject stones little by litLle, gradually becoming 
blocked, and the enclosed lava was slowly cooling In 
fact, on the recommencement of a period of renewed 
energy, the explosive force could no longer find an escape 
by them, so that on August 1 a new crater opened in a 
point higher up where the cleft to the west, which had 
only acted at the commencement of the eruption, joined 
aooLher great rift on which the craters were formed 
I hen on August 9 occurred another violent eruptive 
spasm, \Nthich cnuld not clear away Lhe material that ob¬ 
structed the craters, but opened a new way, always on 
the main cleft, between Nos 1 and 2, and exactly at the 
north base of the last of these craters Here a little 
funnel-shaped depression was formed which for a short 
tune ejected enormous masses Thi* new crater, how¬ 
ever, soon passed into the solfalanc stage as Nos 1, 
2, and 3, and there remained in an energetic state of 
activity only the crater of August r t and No 4 That one 
which on August 21 measured in diameter only about 
50 m, and had a height of about 60 m, later became 
elongated towards the S S W , and its grand and beauti¬ 
ful explosions, which I watched quite closely, in com¬ 
pany with Mr Rudler, on August 29, 30, and 31, 
were specially localized on the southern edge, so that 
they tended all Lhe more to give it an elongated form on 
that more western cleft that was only in activity the firsl 
days of the eruption No 4, meanwhile, which 1 ap¬ 
proached, ascending upon No 3, gave forth frequent 
eruptions of hot lava cakes at regular intervals (about fifty 
per minuLe), accompanied by globes of yellowish vapour, 
and a noise similar to that which accompanies the globes 
of vapour from the locomotive when it commences to 
move 

Uy unanimous consent of all the studious inhabitants 
of Ktna, the new crater^ have been called the Monti Sil- 
vestn, in honour of that well-known vulranologist, the 
lamented Prof Orazio Silvestri, who studied our volcano 
with so much fervom, registered so assiduously every 
slight disturbance, and described its paroxysms so well 
and with such originality, tint his loss has been deeply 
felt by all men of science GaFIaNO Pr ATANIA 

14, Via S Giuseppe, Acireale, 

September 7 


NOTES 

Thu Harveian oration will be delivered by Dr J H 
Bridges at the Royal College of Physicians on Tuesday, 
October 18, at four o’clock 

The Medical Session in London was opened on Monday, ind 
introductory addreaaes were delivered in some of the schools 
attached to hospitals A particularly interesting and suggestive 
address was delivered at the Westminster Hospital by Dr 
Mercier, who dealt with various aspccis of the problems con¬ 
nected with crime, pauperism, and insanity Sir John Lubbock 
addressed the students at St Thomas’s Hospital 

On Friday last Sir George Murray Humphry, F R S , de 
livered an interesting address at the opening of the first session 

* "South Italian Vokanoai,” by Johnson Lavlo, Naples 1891 ,l 1 Pro- 
jailltt Squarciali dl Vulcano,” by G Fialamo, (Kom« 1091 ) 
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of the CJnecn’i Faculty of Medicine in connection wuh Mason 
College, Birmingham The union of the two institutions is 
likely to be of great service bolh to medicine nnd to pure science 
in the Midlands 

A marine biological station has been established at Bergen, 
in Norway, the funds having been raised by private donations 
ind by subscriptions from learned societies, It will be under 
the control of Dr J Brunchorit, and will supply ten places for 
Norwegian and foreign workers 

Wl regret to learn that M Henri Douliot, who had been 
commissioned by the French government with a botanical cx 
pedition to the western coast of Madagascar, has died there of 
fever 

Dr B L, Robinson has been appomled Curator of the 
Herbarium of Harvard University, Cambridge, U b A , in suc¬ 
cession to the late Prof Serrano Watson 

Mr Waltir L Cm MM f, late Assistant Demonstrator in 
Zoology in Si Andrew’s University, has been appointed to the 
vacant Demonstratorship m Zoology and Comparative Anatomy 
and Botany in Mason College, Birmingham 

A C1RCUIAR appeal, dated Septemt>er ( 1892, and signed by 
Mr E C Pickering, Director of the Observatory of Harvard 
College, has been issued, inviting the wealthy to consider the 
opportunity offered for n donor of 200,000 dollars “ to have his 
name permanently attached to a refracting telescope, which, 
besides being the largest in the world, would be more favourably 
situated than almost any other, and would have a field uf work 
comparatively new " "l he telescope in question would be placed 
In the station established by Harvard College Observatory, near 
Arequipa in Peru, at an altitude of more than eight thousand 
feet " During a large part of Lhe year,” says Mr Pickering, 

" the sky of Arequipa is nearly cloudless A telescope station 
having an aperture of thirteen inches hai been erected there, and 
has shown a remarkable degree of steadiness in the atmosphere 
Night nfler night atmospheric conditions prevail which occur 
only nt rare intervals, if ever, in Cambridge Several of the 
diffraction rings surrounding lhe brighter stars are visible, close 
doubles in which the roinponcnts are much less Lhan a second 
anart are readily separated, and powers cun be constantly ein 
ployed which arc so high as to be almost useless in Cambridge 
In many researches the gum is as great as if the aperture of the 
instrument was doubled Another important advantage of this 
station ia that, as it is sixteen degrees south of the equator, the 
southern stars are all visible " The circular continues ‘'The 
planet Mars, when nearest the earth, 19 always far south The 
study of the surface of this and of the other planets Is greatly 
impeded by the unsteadiness of lhe nir at most of the existing 
observatories Even under lhe most favourable circumstances 
startling discoveries—relating, for example, to lhe existence of 
inhabitants in ihe planets—are not to be expected. Sull, it ja 
believed that in no other way are we so likely to add to our 
knowledge of planetary detail as by the plan here proposed '* 
We venture to hope that the wealthy donor for whom Harvard 
la looking will soon be found 

Baron Lj-uin Dt Lhn\Ai, qT Nice, offers a prize of 3,000 
francs to the invenLor of the best application of the principles of 
the microphone in the conslrnclion of a portable apparatus for 
the improvement of hearing m deaf persons Instruments for 
competition should be sent to Prof Adam Pobtzer, or Prof 
Victor von Lang, Vienna, before December 31, 1892 The 
prize will be awarded at the Fifth International Otologtcal 
Congress at Florence id September, 1893 If no instrument 
is judged worthy of the prize, Lhe jury reserve the right of 
announcing another competition, unless Baron I^envm) decides 
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to dispose of the prize otherwise The following are the 
members of the jury —Prof Adam Toller (President), and 
Prof Victory Lang, Vienna; Dr Bunm, W arsaw , Dr Gellc, 
Tans, Prof Urban Pritchard, London , Prof St John Roosa, 
New York , Prof Orazzi, Florence 

The weather during the pist week has been much disturbed 
by several depressions, which have caused heavy rainfalls over 
Ilie whole of the kingdom, with hail and thunderstorms in many 
places On the morning of September 30 the amount of rain 
measured on Ihe south const was an inch and a half, or about 
half ihe average for the month , and on the west coast, 
especially at Liverpool, much damage has been done by floods, 
occasioned by the excessive amount of rain Temperature has 
been low for the season, the daily maxima rarely exceeding 60° 
in any part of the country, while in the north and west the 
readings hive been much lower , frost has been recorded m the 
shade m the east of London, and the nights have been very cold 
generally. For several days a cyclonic area was situated over 
Lhe United Kingdom, and strong winds were experienced on 
some coasts , a temporary improvement, however, occurred on 
Tuesday, although conditions remained very unstable The 
Weekly Weather Ae/wttol the 1st inst shows that the rainfall 
was in excess everywhere In the south west of England |t 
amounted to 1 2 inch , but there was still a deficiency of 74 
inches since the beginning of the year The temperature was 
below its mean value mall districts except the south of England 
and the Channel Islands, the deficiency being greatest in Scot¬ 
land and Ireland 

Some results of seven years' meteorological observations on 
the Pic du Midi, at a height of about 9500 feet, have been 
recently published by M KIcngel The nnnual mean tempera¬ 
ture is — 2 P 2 C The annual variation, 14 3, is only one degree 
less than at 1 arbes on the plain, ind is about that of the Sonn- 
bhek (which is some &00 feet higher lhan the Pic) Apnl 13 
abnormally cold ( — 6 L 2) , Bnd this is attributed to the fact that 
the Pic stands in Van Bebber’s fifth depression-pa'h, which is 
most frequented in that month While Fipis Peak represents 
the extreme continental type of high mountain climates, and 
Etna the oceanic type, in nearly the same latitude, the Soon- 
blick and ihe Pic du Midi represent transition types. The 
maximum zone of precipitation on the Pic lies at about 7700 to 
8000 feet , above this there is marked diminution Ihe results 
in general show that even at a height of nearly two miles the 
distribution of land and water on Lhe earth’s surface has a con- 
hiderahle influence on climate, 

A shock of earthquake, lasting from three to five seconds, 
was felt at Huelva, between twelve and one o'clock on the 
morning of Seplembei 29 According to a Renter telegram, 
three shocks were noticed, the first being weaker than the suc¬ 
ceeding disturbances. The direction of Lhe seismic wave wai 
taken from north to south, and the subterranean rumblings were 
heard very distinctly over a large area The inhabitant! were 
greatly terrified, but nobody was injured Many windawi were 
smashed, but beyond this the damage wu insignificant 

A CURIOUS instance of globular lightning is referred to In the 
Mtttorologuchc Zntichrift for September 1892 On August 7, 
during a thunderstorm at Alienmarkt, near Fiirstcofeld, 
while the priest was administering the sacrament, the church 
was struck by lightning, followed by a loud explosion A panic 
immediately ensued, and the congregation rushed out, notwith¬ 
standing the assurances of the priest that there was no danger 
There was nothing to show how the lightning entered the church, 
but it u supposed it was by the conductor leading from the 
steeple It Is said to have been a large globe, tapering towards 
tbe upper part, and after the explosion It left a strong sulphurous, 
smell The explosion wm very loud and shook the building 
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The Inst number of the Berichte <Ur Dentschen liotamschtn dens, which are a thousand feet above the sea, should be 
6 esellschaft contains an interim report on the progress of the introduced 

negotiations concerning the nomenclature of genera, started by Ar a mccting of the Norfolk and Norwich Naturalist*' 
acommutee of botanists *L Berlin to supplement the decisions Societyj he]i| in the Norwich Museum on September 37, Mr 

of the International Botanical Congress held at Paris in 1867 Southwell exhibited, by permission of Mr T Ground, of Mose- 
The proposals submitted last April to the consideration of 329 | e y ( Birmingham, a Siberian pecLoral sandpipei (Tringa axu- 
German ttQ d Austrian and 377 foreign botanists were the follow m emit a), killed at Yarmouth by that genLleman on August 29, 

—(0 Th e year I 75 2 1 ° be l ft ^cn as the initial date for which he believed to be Lhe first European example of this bird 

priority in name* of genera, and 1753 for the names of species hitherto recorded 


(2) Nomina nuda ami semi nuda to be rejected Drawings and 
dried specimens without diagnoses to establish no claim to 
priority of a genus (3) Similarly sounding generic names to 
be retained, even if differing only in the ending or by a single 
letter (4) The names of the subsequent great or well-known 
genera to be preserved, even if they ought to be rejected by the 
strict rules of priority, especially in ca>es where no change in 
the names used up to the present can be proved 360 replies 
bad been received up to the time of the report, amongst them 
lieing 157 from Germany, Gj from Austria, anil 19 from Great 
HnLain and Ireland The great majority expressed approval, 
at least, of Lhe first three proposals The botanical authorities 
of the British Museum favour the suggestions, those at Kcw are 
againsi them 

M G Trouvi has built a luminous fountain for Mme Patti, 
at her residence at Craig-y Nos, an account of which appears 
in No II of the Comptes retains " The weight of this fountain 
is about 10,000 kgr , and the basin meashtes 6 m in diamctei 
The illuminating power is represented by four incandescent lamps 
of 110 volts, each consuming 6 amperes finis the total electric 
energy amounts to 2640 waits, this gives, at three watts per 
candle, a light intensity uf over 800 candles T. he lamps are 
centred at the focus of four parabolic reflectors grouped under 
the glass chambers whence the water springs As in the chamber 
fountains, the metallic ajutages, which would have cast shadows, 
arc eliminated The water which falls from the upper to the 
lower basin is utilised to drive a small bucket-wheel, which 
governs the rotation of iwo superposed discs, concentric or other¬ 
wise, made of coloured glasses, which turn m the game or in the 
opposite sense, with equal or unequal velocities aj required, 
between the reflectors and the glass This combination of two 
discs with opposite rotations renders possible a variation in the 
play of colours of the liquid sheaves, which succeed each other 
with the unexpectedness of the kaleidoscope The motive power 
can be chosen at pleasure It may be hjdraulic, elecLnc, or by 
clockwork, of forms and dimensions in keeping with the 
character of the decoration These fountains need neither 
expenses of installation nor costs of maintenance, and their price 
depends solely upon their artistic perfection and their import 
ance Hitherto the construction of luminous fountains has only 
been hindered by the impossibility of sufficiently illuminating 
the jets To-day the problem is reversed Since the light can 
be projected without sensible loss to great heights, the only 
difficulty will be to give a sufficiently high pressure to the 
water ” 

The Manchester Field Naturalists’ and Archeologists' So¬ 
ciety closed the out door session by a visit to Buxton on 
Saturday, September 24 The field meetings were well at¬ 
tended during the session, and the Introduction of'in itinerary 
for each excursion, detailing the natural history features of 
the district, wu of service The president, Mr Charles 
Bailey, FLS, usually gave the address upon the botanical 
specimens observed At Buxton, the chairman or the directors 
of the Winter Gardens conducted the party through the 
grounds, and undertook to convey to his colleagues the 
desire of the Society that the county ferns and native pha¬ 
nerogams, so far as they will live at the altitude of the gar 
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The administrative report of the Marine Survey of India for 
the official year 1891-92 has been published Dr A. Alcock, 
Surgeon-Naturalist to the Survey, shows that in his department 
the year has been by no means unproductive He expresses 
his belief, however, that the results would be tenfold greater, 
both from the scientific and from the economic points of view, 
if, in the survey of inhabited coasts, the naturalist could 
follow the ship from camp to camp ashore, visiLing it at short, 
convenient intervals for medical purposes, but otherwise devot¬ 
ing all his "time Lo systematic exploration of the grounds worked 
by the fishermen—grounds of marvellous richness still quite 
unexplored and unappreciated 

Among the animals Dr Alcock has specially observed is the 
red ocypodc crab, which swarms on all the sandy shores of 
India lhe bigger of its two choice, or nippers, bears across 
the “ palm " a long finely-toothed ridge, and on one of the 
basal joints of the “arm,” against which the "palm” can be 
tightly closed, there is a second similar ridge When the 
“palm" is so folded against the base of the “arm," the first 
ridge can be worked across the second, like a bow across a 
fiddle, only in this case the bow is several times larger than the 
fiddle lhe remarkable resemblance of the whole arrangement 
lo lhe stndulaUng appat itus of many insects led Prof Wood 
Mason some time ago to infer a similarity of function , and he 
asked Dr Alcock lo observe the crabs, and to listen for the 
sounds which he supposed them Lo be capable of making Dr 
Alcock is now able to give facts which establish the truth of 
Prof Wood Mason’h idea The sounds can be heard, and their 
effects seen, if one crab, which may be called the intruder, is 
forced into the burrow of another, which may be called the 
rightful owner lhe intruder shows the strongest reluctance 
to enter, and will take all the risks of open flight rather than do 
so, and when forced in he keeps as near the mouth of the 
burrow as possible When the rightful owner discovers the 
intruder he uLlers a few broken tones of remonstrance, on 
hearing which the intruder, if permuted, will at once leave the 
burrow If Lhe intruder be prevented from making his escape, 
the low and broken tones of the rightful owner gradually rue m 
loudness and shrillness and frequency until they become a con¬ 
tinuous low-piLched whirr, or high-pitched growl, the burrow 
acting as a resonator. Dr Alcock concludes that the use of 
Lhe strululating organ appears to be that a crab, when it has 
entered its burrow, may be able, by tbe utterance of warning 
notes, lo prevent other crabs from crowding In on top of it 

Dr Fritz Noetling has been investigating the amber and 
jade mines of Upper Burma, and sets forth the results of hu 
inquiry in Lhe new number or the Records of the Geological 
Survey of India The btrata in which the amber is found 
belong to the tertiary formation, probably to the lower miocene 
Dr Noetling does not think that Burmese amber would be 
received with much favour in Western markets—first, because 
it doe* not include the milky-white, clouded variety which hu 
for a long time been so much appreciated in Europe; second, 
became of it* fluorescence. This 1* the bluish tinge which ap¬ 
pear! when the amber is looked at under a certain angle—a 
tinge which 11 sometime* so strong that fine yellow pieces seem 
to be of an ugly greenish colour 
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Dr Noetling has formed a higher idea of Ihc value of ihe 
jade mines of Burma There are two different groups of jade 
mines—pit and quarry mines The former are situated along the 
bank of the Uni river, beginning at about Sankha village, and 
extending for a distance of about forty miles farther down The 
quarry mines near Tammawvillage are situated eight miles west 
of Lhe Sankha village, on the top of a plaLeuu rising to about 
i,6oo feet above the level or lhe Uru river The Tammaw 
mines afford the best opportunity for the study of the geological 
conditions under which the jade is found It there forms a 
vein of considerable thickness in an igneous rock of blnckish- 
green colour The jade is a purely white crypto crystalline 
mineral, much resembling the finest marble, containing here 
and there green specks of various sires, which form the jade 
proper The jade vein is separated from the black rock by a 
hand of a soft and highly decomposed argillaceous mineral 
The strike of the vein is approximately north to south, and the 
dip at about an angle of zo^, varying considerably towards east 
There are at least 500 men engaged every season in working 
Ihe quarry mines at Tnminaw The mining operations are 
earned on in the rudesL fashion No blasting powder being 
available, the rock is heated by large fires, and, having cooled 
down, is broken in pieces by means of enormous iron hammers 
The operations in the pit mines arc less difficult lhe miner 
simply digs a pit and selects boulders of jade from the stuff dug 
out, Good pieces of jade are sometimes found in the laterite, 
which forms beds of varying thickness along the Uru These 
pieces have superficially undergone a certain discolouring in 
such a way that the original green or white is chaoged under 
the influence of the hydrated oxide of iron into a dark red 
colour Specimens of this kind are generally known as “red 
jade " Dr NoeLling says that the jade mines form a most 
valuable property He has no doubt that besides Lhe Tammaw 
jade vein others will be discovered We know now that jade 
is intimately associated with a dark igneous rock (trap), and 
Burma abounds in rocks of this kind 

Mr Otis T Mason contributes to the latest report of the 
U S National Museum (for 1890) an interesting study of the 
ulu, or woman's knife, of the Eskimo The ulu is found 
throughout the Eskimo region, from Labrador 10 Kadiak, and 
consists of a blade and a handle or grip with or without some 
form of lashing The blade is either a thin piece of slate ground 
to an edge, a bit of cherty or flinty rock chipped Lo an edge, a 
scrap of sLeel nr iron from wrecks of whaling vessels, or good 
blades made and sold to the Eskimo by traders who visit their 
country The handle vanes greatly in material, form, and 
finish Iu form alone the specimens from each typical area are 
unique Some of the ulus in the U S National Museum are 
as coarse as savagery could make them , others are very beauti¬ 
ful The same locality furnishes both and intervening kinds, 
bat Borne areas supply only coarse work The problem has 10 
some extent been complicated by white influence, The ulu has 
survived in civilized countries under two well known forms— 
the saddler’s knife and the kitchen knife The saddler thus 
perpetuates, for cutting leather, an implement designed to be 
used with skins from which the hair has not been removed 
The kitchen chopper is ihe woman's knife deprived of nearly all 
its ancient and primitive offices, consigned to a single one, which 
it scarcely had at the beginning The saddler’s kmfe may be 
seen in the hands of leather-cutters represented on Egyptian 
monuments An excellent aeries of illustrations, grouped in 
accordance with the regions from which the specimens come, 
adds greatly to the interest and value of Mr Mason's paper 

It is a common experience In daily life that milk has in itself 
little or no tendency to putrefaction, and that it may even to 
lome extent preserve certain substances that are readily decora 
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posed, such as meat This property has lately been inves- 
tigated by Heir Winternitz, in Slrasburg Of the three chief 
constituents of milk, viz., casein, fat, and milk sugar, the first 
proved as liable to putrefaction os the meat or pancreas extract 
experimented with , the fat, too, had no preservative influence 
Milk-sugar, on the other hand, in accordance with what 19 known 
regarding the power of carbohydrates to retard putrefaction, 
acted as strongly as cane-sugar Nothing definite was ascer¬ 
tained as to the nature of this action It was proved, however, 
to take place in Lhe alimentary canal as well as outside of the 
system 

Rats at Milnthorpe, Westmoreland, seem to have found a fresh 
outlet for their predatory impulses Mr G Reade, in a letter 
quoted in the new number of the ^oolo^is^ says Lhat the upe 
gooseberries in hi 3 garden there were disappearing very rapidly 
this year, and he supposed that the mischief was being done by 
blackbirds However, his attention was called lo a large rat 
taking the berries off with his mouth and dropping them to other 
rats below Presently another climbed the tree and helped to 
gather the hernes In a little time both came down, each with 
a berry in its mouth, having a curious appearance Mr Reade 
saw the performance several times repeated Then he placed a 
wire cage under the tree, and in three days caught nine of lhe 
intraders 

The electric light seem'* to have an extraordinary attraction 
for lepidoplera On August 19, as he records m the new num¬ 
ber of the Entomologist, Mr D S Stewart had an opporlunily 
of noting this fact At the Eddystone lighthouse exhibited in 
the Botanic Gardens at Old Traflord (the same lighthouse as 
was shown at the Naval Exhibition), he saw great numbers of 
moths Before ascending, he says, one could see them from 
below, flashing in and out of the rays in hundreds , and when 
the top was reached, the place was found to be full of Lhcm— 
“some, apparently dazzled by the light, frantically flying m all 
directions, buzzing and hanging in your face, up your sleeves, 
down your neck, everywhere In every sheltered niche and 
cranny four or five were to be seen together, and especially was 
this so on the staircase, which was strewn with their partially 
cremated remains, the result of their all too successful attempts 
at self immolation ” 

A VALUAPLH paper on the breeding habits, eggs, and young of 
certain snakes, by O P Hay, is printed in the latest volume (xv ) 
of the Proceedings of the U S National Museum, and has also 
been issued separately Mr Hay notes that, although serpents 
have made a deep impression on the human mind, very little 
accurate information has been accumulated concerning some of 
their habits His paper embodies the results of a good deal of 
careful personal observation 

The Nova Scotian Institute of Natural Science has changed 
its name to the Nova Scotian Institute of Science, and has 
secured an Act of Incorporation It has now begun the second 
senes of its “ Proceedings and Transactions," the first part of 
vol i having just been issued Among the papers In this part 
are “Notes on the surface geology of Southwestern Nova 
Scotia,” by Prof. L W Bailey, “ Steam boiler tests as a 
means of determining the calorific value of fuels,” by D W 
Robb , “Analyses of Nova Scotia coals and other minerals,” 
by E Gilpin, jun , “The Magdalene Islands," by the Rev 
Dr G Paterson , “Notes for a Flora of Nova Scotia, 11 Part I 

by Prof G, Lawson 

■ 

Messrs. Williams and Noroate are about to publish a 
work entitled the “Cry of the Children," by 11 Free Lance.” It 
deals with education in a wide sense, but more especially it 
advocates the necessity of a scientific training 
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Pari I of a new work on practical physics, by Prof W F 
Barrett, of the Royal College of Science for Ireland, will shortly 
be published by Messrs Percival and Co It will treat of 
physical processes and measurements, and the properties of 
matter 

The University Correspondence College has issued its 
calendar for 1892 93 1 he Principal, in lus report, shows that 

the college has been in many ways remarkably successful 

Tin* calendar of the Imperial Uni versify of Japan for iSgr 92 
affords ample evidence that the authorities of Lins imporLanL in 
slitutirm are doing everything in their power In secure tli it it 
shall meet the needs of the present ige Wl may note that in 
the college of science Lhe following seven courses, each of wIolIi 
extends over three yeais, hive been established Mathematics, 
astronomy, physics, chemistry, zoology, botany, and geology 

In the last sentence of the fourih paragraph of Cord Kelvin’s 
article on " Generalization of MercaLoi's Projection Perfoimcd 
by aid of Electrical Instruments” (Nature, September 22, 
p 49C, for “ three M read “two " For corrections 111 para¬ 
graph 3, and 111 the last paragraph but one, see article “ lo 
Draw a Mercator Chart, kc ,” in the present issue 

An interesting new compound, the silver salt of the little 
known lmide of sulphuric acid, SOjNAg, has been obtained by 
Dr Wilhelm Trauhe, in the laboratoiy of the University of 
Berlin, and an account of Us properties, together with a con¬ 
siderable Amount of fresh information concerning both the amide 
anil imule of sulphuric acid, are contributed by him to the current 
number of the lit.) uhU Regnuult long ago obtained a solid 
substance, which he regarded as a mixture of the neutral amide 
of sulphuric acid SOj (NII^j with ammonium chloride, by 
leading ammonia gis into a solution of sulphuryl chloride 
SOgCC in ethylene chloride 

bO a C) a + 4 NH 1 SO a (NH,)j + 2 NH 4 C 1 
I he separation of the two substances, howevei, was but imper¬ 
fectly effected, 50 lhaL our knowledge of the amide itself is very 
vague Dr ITaubc now shows that the amide may be isolated 
without difficulty by the following process The sulphuryl 
chloride is dissolved in fifteen times its yuIuitil of chloroform, 
which exerts no chemical action upon it, and dry ammonia gas 
is led Lhrough the liquid until Lhc latter becomes saturated 1 he 
products of the reaction separate during the passage of the gas 
in the form of a white solid I he whole product is then agi¬ 
tated with water until the precipitate dissolves, the aqueous 
solution is separated from the chloroform and afterwards boiled 
,n contact wuh oxide of lead Or silver until all chlorine is re¬ 
moved from it Upon filtering anil evaporating the resulting 
liquid a syrup is eventually obtained, which only crystallizes 
with difficulty and would appear to consist of neutral sulphamide 
So s (NHj), It is an extremely deliquescent substance whose 
solution in water and dilute acids is not precipitated by 
salts of barium or by platinic chloride Only after prolonged 
boiling with hydrochloric acid does decomposition occur with 
the gradual deposition of barium sulphate The effect of boil¬ 
ing !□ the presence of acids would appear to be its conversion 
into ammonium sulphate Sulphamide possesses the power of 
combining with the oxides of mercury, lead, and silver, to form 
white solid suhstances Thus if mercuric nitrate, lead acetate, 
or ammomacal silver nitrate are added to the aqueous solution of 
the amide these white solid compounds are precipitated The 
mercury compound is insoluble in dilute nitric acid, while the 
lead and silver compounds are readily soluble, forming solutions 
which are perfectly indifferent to barium salts. It was from the 
compound containing silver that the interesting silver imide was 
obtained Upon heating the silver compound to the temperature 
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of 170 -i8o J until ammonia ceases to be evolved, and extracting 
the residue with hot water feebly acidified with nitric acid, the 
new compound SO a N \g separates upon cooling in long acicular 
crystals Analyses have proved its composition to be that 
staled, and from us reactions it must be regarded as being the 
silver salt oF sulphimide S0 2 N1I I he crystals arc only soluble 
with difficulty in cold water, but more freely in hot water and 
leaddy in dilute nitric acid The solution is not precipitated 
by barium nitrate Even after removal of the silver by means of 
hydrocfdoric acid barium salts yield no precipitate , indeed, it 
requires long boiling wuh concentrated ami to effect any preci¬ 
pitation It would appear that the solution left after removal 
of the silver coni 11ns sulphimide itself, and T)r Traube is con¬ 
tinuing In*, ixpenmtnls with a view lo the isolation of the latter 
compound 

1 he additions to the Zoological Society's Gardens during the 
pist week include a Gnvet Monkey (Cercopithecus qineo- 
sjrhhs 9 ) from Smith Africa, presented by Mr W. lluward a 

-Lark*( \lauda ciz/ivox) fiom China, presented by Mr Ger- 

vasu F Mathew, U N , 1 ' r S , two Common Kestrels {Tin- 
mtnm’its (itaHifarius)i British, presLnted by Mr l Ucrgassc a 
Herring Gull (/tn us ar iq u/atus), British, presented by Mr II 
II Johnson , a Tuatera I l/ard [SphenoJon punctatus), from New 
Zealand, presented by Capt G Eriksen , four Smooth Snakes 
{Cororulla l.rvis) British, presented by Mr E Tenton, F Z S , 
six American Green Frogs (A 'an<i Haiti tuti), four Noisy 1 rugs 
(A\ in* damata), from Canada, purchased , one Concave casqucd 
I lornbill {Dichoccro r huorni r), from India, received in exchange r 
three Wild Swine (S//J siro/a) born in the Gardens 


OUR ASTRONOMICAL COLUMN 
Comet Brooks ( August 27, 1892) —Astrvnomtsehe Noth- 
rtchtt n, No 3119, contains lhe elements and ephemeris of 
Brooks's comet calculated by 1' Ristenpert, assuming an ellipti¬ 
cal orbit and the unit of brightness on August 31 5 as the unit 
of Br — 

Elements 

f = 1892 Dee 28 2870 M T Berlin 

- 252 4 23 o 
M = 2fi 4 34 45 1 
t = 24 4j 17 1 
log q = 9 99413b 
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This comet on the nth mat will be found situated in the con¬ 
stellation of Cancer It will lie very nearly on a line joining 
Lhe stars h Gemini and ff Cancri, being about a third of the 
distance nearer the former than the latter 

Comet 1892 II (March 18) —The following ephemeris for 
Denning's comet we take from the Astronomische Nachnchten , 
No 3118 — 
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Nova Aurics—I n some further notes that wc have re¬ 
ferring to the brightness and the spectrum of the Nova, wc find 
that most observers estimate the star's magnilude to lie between 
10 and 10 5 Herr Belopolsky, who has examined the star 
spectroscopically, has been able to see one or two lines , a later 
estimation of the brightest gave a wave length of 501, while the 
second line proved too variable in brightness Lo allow of a 
sufficiently correct mea urement 

To Astronomisehe NachnchUn % No 31 18, Mr II Seelmger 
contributes a very important article, in which he suggests an 
hypothesis which may be said to approach that put forward by 
Mr Lockyer some lime ago He assumes (and a very fair 
assumption too) that the cosmos contains innumerable more or 
less elongated forms of very thin and small particles, and that 
the Nova was produced by a body rushing into one of these, 
so to speak, clouds On entering this cosmicul cloud, at once 
there would be a condition for producing heat, and therefore 
light, and we have only to imagine the cloud Lo be of varying 
thicknesses to account for the peculiar fluctuations which attended 
the light of the Nova That such a case should take place seems 
in itself more probable than that of two bodies passing very near 
one onoLher, nnd we already know that such streams qs suggested 
do exist Our November shower, for instance, is such a swarm, 
only on a scale very much smaller than that inferred above 


GEOGRAPHICAL NOTES 

Uniil lecenlly the Samoan calendar corresponded with the 
Australian, but on July 4 la^t a change was made by order of 
King Malieloa Tuesday, July 5, was reckoned a second lime 
as Monday, July 4, thereby coming into harmony wnh the 
Amencan and European reckoning Samoa, lying to the east of 
I«o u , had retained the old system of lime, superseded by the 
gencial acceptance of that meridian as the line at which tile 
date is rectified by vessels at bLn 

Captain Lui ard reached I ondon from Uganda on Sun 
day night It is gratifying to know that his three years’ resi¬ 
dence m equatorial Africa, and the severe strain of recent 
events*, have not told adversely on his hcaUh He will prob¬ 
ably communicate the important geographical results obtained 
by him to a special meeting of the Royal (jeographical Society 
in November 

Thl arrangements for the next session of the Royal Geo 
graphical Society present several new features In addition to 
the ordinary meetings it is proposed lo give 1 special senes of 
Christmas lectures lo young people , to be followed by a 
course of ten weekly educational lectures, specially adapted for 
Leachcrs, by Mr II J Mackinder The ordinary meetings as 
provisionally arranged begin on November 14 by a paper on his 
proposed North Polar expedition by Dr Nansen Mr Joseph 
Thomson will follow with an account of his expedition to Lake 
Bangweolo Captain bower will describe his journey across 
Tibet, and Captain I ugard will recount his discoveries in equa¬ 
torial Africa Prof Milne and Mr Savage LandoT have 
promised papers on Yesso, Major Rundell on the Siyin China, 
Mr If O Forbes on the Chatham Islands, and Captain 
Gallwey on Benin It is hoped that Mr Conway will return 
lo describe his adventures in the Karakoram mountains Apart 
from the records of travel to which the attention af the Society 
in its ordinary meetings has usually been mainly devoted, thefe 
will be papers dealing with the more general and scientific 
aspecta of Geography The Prince of Monaco will probably 
describe his experiments on the Atlantic current*, bir Archibald 
Geikie will lecture on types of scenery, Prof Honney on the 
work of glaciers, Mr J Y Buchanan on the windings of 
riven, and Dr Schlichler on his new photographic method of 
determining longitude 

The last number of Fctcrmann's Aftftnlungin contains an 
important paper by Dr Alois Bludau giving ihe co-ordinate* 
for Lambert’s equivalent area azimulhal projection of the map 
of Africa An outline of the continent on this projection* 
the central point of which i» on the equator in 20° E long,, 
■bowi the remarkable suitability of the map for representing 
Africa, the distortion being inappreciable 
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MAGNETIC INDUCTION 1 

'TTIE lecturer remarked that it was no Jess than forty-five years 
^ since the magnetic properties of materials had formed the 
subject of an evening discourse before the British Association 
At the Oxford meeting in 1847 the lecturer was Michael 
Faraday, who had only a little while before made his great dis¬ 
covery of diamagnetism and been led to the splendid generaliza¬ 
tion that all substances are in one way or other, and in greater 
or less degree, susceptible of magnetic influence And it was 
an interesting coincidence that in the same year, partis indeed 
at that same Oxford meeting of the Association, the foundation 
of the modern mathematical treatment of magneLism had been 
laid by that infant phenomenon, whom in the vigour of his 
maturity we were now learning to call Lord Kelvin Discard¬ 
ing ihe arbitrary hypotheses of earlier theoretical writers. Lord 
Kelvin, then a stripling at Cambridge, had proceeded to gbre 
mathematical expression to the observations and lntuitions'of 
Faraday In recent years ihe science of magnetism had 
advanced fast, keeping pace with the advance of its industrial 
j applications In common with other branches of electricity iL 
had discovered the advantage of being useful The debt which 
I practice owed to science had been repaid with interest In 
other departments of suenceil might be true that there were dc 
votees whose Lhief pride in their work lay in their reflection Lhat 
it could never be of any use to anybody this temper of mind 
was not possible to an electrician The language of elecincians 
had passed with bewildering rapidity into AUs of Parliament and 
provisional orders of the Board of Trade, and the demands of 
[ industry had stimulated discovery and fostered exactness in 
| measurement It was the lu,nchcent reaction of practice on 
] science that had enabled the great work of the Electrical 
Standards Committee of the British Association to be brought 
to a successful issue As a fruit of that work elecLncians were 
in high hope that this Edinburgh meeting would result in an in¬ 
ternational agreement with regard to the electrical units, so that 
whatever the Great Powers might find to differ about they would 
at least be of one mind as to the magnitude of the loll, the 
ampere, and Lhe ohm In the co operation of Prof von Helm 
bullz on the part of Girmany, and of M Mascart on the part 
of frnnee, with Lords Kelvin and Rayleigh and their English 
colleagues, there were surely the elements of a Triple Mltance 
which should secure lo the electrical wuilrl peace, not only with 
honour, but with precision 

The lecture of Faraday in 1847 hud dtalt with the condition 
induced by magnetic force in matter which was not ordinarily 
rmgnetic Subdances were broadly divisible into two classes, 
those which were stmngly susceptible lo magnetic influence and 
j those that were only very feebly susceptible 1 he latter was by 
far the most numerous class, and it was with it lhat Paraday 
I dealt in his lecture Ihe strongly magnetic subsianCcs weie 
J iron and its various derivatives, winch passed by the general 
name of steel, also nickel and cobalt A Teccnt discovery by Prof 
Dewar seemed to require that oxygen, in the liquid slate, should 
be added Lo this list The lecturer proposed to confine hi* 
attention to the phenomena of magnetization which were cx 
hibited by the Btrongly magnetic metals Let any one of these 
metals be submitted to Lhe action of a magnetizing force such 
as would be produced if an electric current were passed through 
a coil of insulated wire surrounding the meta] As Lhe current 
was gradually increased, the magnetization passed through three 
stages It began very gradually , at first, while the current was 
SUIT weak, there was but little magnetism developed Then a 
stage came on in whloh the magnetic state was acquired wnh 
great rapidity ; a small increase in the current now caused an 
enormous gain of magnetism Finally, the proceia passed into 
a third stage, when the magnetism wax again acquired slowly, 
and however much the magnetizing current was increased it wax 
found lo be impossible to force the magneLism 10 exceed a certain 
limiungyalue This vu the phenomenon of magnetic satura¬ 
tion Recent researches had given definiteness to the rather 
vague Idea which used to be expressed by this phrase, and it was 
now known not only that a limit existed, but what its values were 
in lhe seven! magnetic met all The lecturer illustrated the 
Lhree stages in the magnetizing process by means of the lan'ern, 
exhibiting curves which showed the connection between msg- 

1 Abstract of an evening lecture delivered before lhe BmLeh AmocuUod, 
at Edinburgh, August B, 189a, by J A Ewing, M A , Y R S , Professor of 
Mechanism end Applied Methamts, Cambridge University 
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nelistu and magnetizing force, and pointed out that in special 
cases the three stages became extraordinarily distinct Curves 
of the same kind were used to show what happened after a 
monetizing force had been applied, if it were wuhdrawn or 
varied in any way Ihe magnetism in nil coses tended to lag 
behind when the magnetizing force was varied, and lienee these 
curves in any cyclic process became loops enclosing a certain 
area It had been proved that this area served to measure the 
energy expended in carrying the substance Lhrough a cyclic 
magnetizing process, the reason why energy had to be spent 
being the Lendency which the magnetism always had to lag behind 
the force that was operating Lo change it To this tendency he 
had given the name M hysteresis,” a term which was alreidy of 
formidable significance in the ear3 of practical electricians For 
the existence of hysteresis was the chief reason why the trans 
formers which were used in alternate current systems of electrical 
distribution absorbed wasLefully a considerable amount of power 
The iron core of a transformer was being earned through a 
Lyde of magnetization from a positive to a negative value and 


Weber postulated an arbitrary directing force, which tended to 
hold them in their original direction The lecturer proceeded 
to show by means of experiments conducted on the projecting 
table of the lantern, and shown on a large scale on the screen, 
that no arbitrary directing force was necessary The mutual 
actions of the molecular magnets on one another supplied all 
the control that was required It accounted completely for the 
three stages of the magnetizing process and for all the pheno¬ 
mena of nysteresis It accounted also for the effects which 
were found to be produced by mechanical vibration and mechani 
cal strain Experiments were made exhibiting the breaking up 
oF molecular groups, bound together by their mutual forces, 
under the influence of a gradually increased external directing 
force In these experiments models were used, consisting of a 
number of small magnets, pivoted like compass needles on fixed 
I centres, and arranged on the horizontal table of a large pro- 
I jecting lantern A pair of coils placed one on either side of 
the group supplied deflecting force, and as the current in these 
was gradually increased the three stages of the magnetizing 



back again some 80 or 100 or 120 times a second, and every one 
of these periodic reversals of magnetism implied a waste of 
energy, which went on even when no useful current was being 
drawn off It was a question of considerable practical interest, j 
whether the amount of work wasted on the iron of a transformer 
was the flame per cycle at high speeds of reversal such as were 
usual in practice, as it was in the alow speed laboratory experi¬ 
ments, by the help of which these cyclic curves had been drawn 
The lecturer proceeded to give some account of molecular 
theories which had been framed to account for the character¬ 
istics of the magnetizing process It was suggested, originally 
by Weber, that ihe molecules of iron are always little magnets, 
and that when the iron, as a whole, is not magnetized, it is 
because as many of the molecular magnets arc facing one way 
as another According to this view the procesa of magnetization 
consists In turning the molecular magnets round,*o that they 
face, more or less, one way When a very strong magnetising 
force 11 applied, the molecules are forced all to face one way , 
the piece Is then saturated To explain why they did not at once 
turn round completely when any magnetizing force was applied, 
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process and the phenomena of hystersis exhibited themselves in 
the manner in which rearrangement of the elementary magnets 
composing the group took place In some of the models the 
magnets turned under water, so that their vibrations w ere rapidly 
damped out Slides were alio shown which gave some of the 
results of observations recently made in the lecturer’s laboratory 
by Miss Klaaisen, of Newnham College, which demonsirated 
an extraordinarily close agreement between the phenomena 
noticed in the magnetization of actual iron and those presented 
by a model consisting of groupH of little pivoted magnets 
Even the less conspicuous features of the actual process were 
reproduced in the model with a fidelity which went far to con¬ 
firm this molecular theory of magnetism It waj» shown, for 
instance, that the model reproduces a phenomenon familiar in 
real iron, namely, the tendency which magnetic changes exhibit 
to be imperfectly cyclic, under cyclic changes of magnetic force, 
until these ore repeated several times, and also that in the 
| model, just as In real iron, this tendency disappears if a process 
| of demagnetizing by reversals of gradually diminishing magnetic 
force has been previously gone through • 
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The lecturer proceeded to bhow in Action a novel apparatus 
he had devised to exhibit the magnetizing process in actual iron, 
and to lest the magnetic qualities of metals 1 his magnetic 
curve tracer (Fig i) consists of two wires—A A and DU 
tightly stretched in two narrow gaps in the magnets DD and C 
respectively The magnet C consists of a piece of slotted iron 
tube, which is kept constantly magnetized Consequently, 
when a variable current passes along the wire D 13 that wire 
sags out or in, giving azimuthal movement Lo a mirror F 
The variable current which passes through the wire 
B serves to magnetize the electromagnet DD, which 
consists of two bars of the iron to l>e tested, sunk into 
fixed pole pieces and united at the back end by a short 
yoke-piece of soft iron When the magnetism of DD vanes it 

causes the wire A A, which carries a constant current, Lo sag up 
and down, and this gives movement in altitude to the mirror E 
The mirror is pivoted on a single needle point, and has freedom 
Lo respond Lo the motion of both the stretched wires AA and 
BB Since its azimuth movement is proportional to the magne¬ 
tizing current, and its altitude movement is proportional to the 
magnetism acquired by DD, the mirror causes a spot of light 
reflected from it to trace out the ordinary magnetization curve, 
showing Lhe relation of magnetism lo magnetizing* force By 
making the variable current cbnngc continuously from a positive 
to an equal negative value and hack again, a complete cycle of 
magnetization was performed in the bars DD, and in Lhis way 
the magnetic characteristics of the bars could be completely 
determined in a few seconds The lecturer proceeded to test in 
succession a pair of wrought-iran bars, then a pair of hard steel 
bars, and finally a pair of cast iron bars, causing the cyclic curve 
for each material to be automatically drawn cm the screen, on 
a VLry large scale, to exhibit the features of difference 'I he 
nurror and other moving parts of the apparatus were so dead 
bent that it was possible to go through a cycle ten or even 
twenty times a second without experiencing inconvenience from 
the effects of inertia* In that case, however, the iron must be 
laminated to avoid sluggishness in the magnetising process itself 
Using an instrument with a magnet consisting of a split ring of 
iron wire, a process of periodic reversal was performed at a 
speed sufficient to make the curve traced out br lhe light spot 
become a continuously luminous line (Fig 2 ), and the process 



Fig a — Photofixph of UagnatinDoia Curv* trawd by Prof Ewing's 


of demagnetizing by re venal a wax illustrated by making this 
curve gradually contract Itself to zero by slowly reducing the 
strong tn of the current while the rapid periodic reversalswere 
continued. The effect wu also shown of superposing one 
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periodic alternation upon another, by which loops resembling 
those of Fig 3 were drawn The lecturer pointed out that the^e 
experiments went some way towards answering the question 
whether the magnetizing process went on in the same way, and 
involved the same dissipation of energy through hysteresis, at 



I* ig 3 Pholu£rrfi»h of MagnetizTtion Curve with Loopi 


high speeds as at low speeds lie concluded by expressing the 
hope [hat this apparatus would prove of some service to the 
builders of dynamos and transformers by giving them a novel 
means of testing the magnetic properties of their iron wall great 
completeness and in a manner sufficiently simple for workshop 
use 


BOTANICAL PAPERS AT THE BRITISH 
ASSOCIATION 

N our account of the proceedings of Section D of the British 
Association (Nature, August 25, p 403), we promised to 
refer on a later occasion lo some botanical papers which could 
not then be noticed The following are abstracts of several of 
the more important of these papers — 

" Observations on Secondary Tissues in Monocotyledons,” by 
Dr. Scott and Mr Brebner (1) The secondary trachetdes in 
Dracmna and Yucca develop simply by the enormous growth in 
length of single cells, the nuclei remaining undivided, and not by 
cell fusion, as many authors suppose (2) The cambium in the 
roots of many species of Dracrena does not appear in the pen- 
cycle, but in the cortex outside the eododermis The secondary 
growth starts from the insertion of a rootlet, the cambium being 
perlcyclic near, and cortical at a greater distance from, the 
rootlet (3) Description of secondary Lhickening in Indacec 
" On the Simplest Form of Mohs,” by Professor Goebel The 
author stated that previous researches had led him to the Con¬ 
clusion that moues and ferns did not stand in direct genetic 
relationship with each other, but that they are descended from 
simple alga-like forms , in fact the mosses pass through a de¬ 
velopmental stage so alga-like in appearance that it was formerly 
described as an algal genus Protontma If the sexual organs 
of the moss arose not on Lhe item but on the protonema, we 
should have the sexual generation agreeing perfectly with the 
filamentous alge The leaves of the moss would then arise 
originally os protective organs for the anthendiaond arch ego ni a. 
This, up to toe present, hypothetical form, actually occurs In 
Buxbaumia. In this moss the antheridla occur at the end of a 
protonema-brtnch, surrounded, by a mussel-shaped envelope 
The female plant is more highly organised, but is still much 
simpler than In other mooses. These and other observations lead 
Prof. Goebel to th« conclusion that Buxbaumia Is a very 
ancient form which stands In the closest relation to the lower 
olgw. 
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11 On the cause of Physiological Action at a Distance,” hy Prof 
L Errera (Brussels) The author referred to Elfvmg's observation, 
that sporangium bearing filaments of Phycotnycts mtens are at 
traded by iron, zinc, aluminium, and various organic substances, 
biich attractions noL being due to gravitation, light, moisture or 
contact, but to physiological action at a distance, as FUving 
teirtis U 

The author has made numerous experiments winch tend Lo 
show that the attraction is really hydrnlrnpic, the filaments 
being attracted by hygroscopic and repelled by non hygroscopic 
substances, for example — 

Any modification of iron which lessens its capacity of rusting 
at the same time diminishes its attraction on Fhycomyces thus, 
polished steel scarcely attracts, and nickled steel does not do so 
at all 

China clay, which is very hygroscopic, attracts energetically, 
while china exhibits no attraction These experiments succeed 
also in a saturated atmosphere, which shows that hydrotiopism is 
not due, as generally supposed, to difference 1 ! in the hygrometne 
state of (he air 

" Notes on the Morphology of the spore bearing members in 
the Vascular Cryptogams, hy Prof F O Bower The 
author explained by the help of a large senes of diagrams 
his views already laid before the Royal Society, as to the homo 
logy of the fertile frond of Ophioglossum with the sporangium 
of Lycopodium In support of the probability that the former 
may have been derived from some such type as the latter, by a pro 
cess of partial sterilization of the sporogLnous tissues, he adduced 
facts relating Lo Isoetes and Lepidodendron, both of which show 
a sterilization of parts of the potential sporogenous tissue in the 
f orm of trahec.nl r in the sporangium 

Mr C 1 Druery sent in a communication, which was read 
and remarked upon hy Prof Bower ft related to a new ex¬ 
ample of apospory found in a young fern seedling, of which the 
second frond bore upon its margin a number of prothallnid 
growths The occurrence of uposporous development at so 
early a stage in the development of the sporophyie had not 
hitherto been recorded 

11 On the arrangement of buds in \ cmna Minor, 1 ’ hy Mi^s Nina 
F Laynrd The object of a series of observations made on 
budding duckweeds, was to ascertain whether any fixed rule is 
followed, both in the arrangement and order of production of 
the buds 

Prof F bchmitz read a paper on tubercles on the thallus of 
Cystoclonium purpura sictis and other red seaweeds [he 
tubercles arc constantly inhabited hy bacteria, and appear to 
arise in consequence of infection by these oiganmms 

“CaUmostachysBinneyana, Schunp ,” by'1 llick The object 
of the paper is to revise and extend our knowledge of the struc¬ 
ture of this fossil fruit in the light of a number of preparations 
which have not been previously described The central part of Lhe 
axis, formerly described by C arruthers and Williamson as vas¬ 
cular, the author finds to be cellular, thus removing the chief 
ground for Williamson's reference of the spike Lo the Lycopo- 
diacc L c Round the cellular pith there arc (usually) three 
primary vascular bundles, which are leduced to the condition of 
those met with in Equisetum , and the young shoots of Calamites l 
i e to as many cannal canals with annular and spiral vessels 
adhering to the margin 

As to the affinities, the conclusion arrived at is that the fruit 
is that of some form of Catamites —as Carruthers maintained 
long ago—and perhaps that of the type known as Arthropitys 
11 Myeloxylon from the Millstone Gnt and Coal-Measures,” by 
Mr A C Seward Specimens of Myeloxylon (Brong ), 
[Stenrelia (Gnpp ), Myelopteris (Ren )] were described from a 
limestone of Millstone Grit age in North Lancashire, Lhcir 
minute structure being fairly well preserved, and showing 
collateral bundles, gum canals (?), and the hypodermal tissues 
characteristic of the genus A much more perfect example from 
the Binney collection was referred Lo, of coal-mcasure age, in 
which not only the xylem but also lhe phloem elements had 
been mineralised in an unuBual state of perfection 

It was pointed ouL that in the Binney specimen the position of 
lhe Protoxylcm on the Phloem side of the bundles was clearly 
shown both in transverse and longitudinal sections The affinities 
of Myeloxylon with Cycadi and Ferns were briefly discussed, and 
the conclusion arrived at that this extinct genus, although differ¬ 
ing In certain particulars both from Cycads and Ferns, should 
be placed much nearer the former than the latter 
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SCIENTIFIC SERIALS 

The American Meteorological Journal for September con¬ 
tains the conclusion of “Objections to Faye's Theory of 
Cyclones," by W C Moore Only a few of the more easen 
tial characteristics of cyclonic storms have been considered, but 
from these the author concludes that it is evident that the 
generally accepted theory of convectional motion gives a more 
satisfactory explanation of the various phenomena than the 
theory advanced by M Faye —“ Changes of Plane of the Mis¬ 
sissippi River,” by Prof T Russell The author analyses a 
report by Colonel C R Suter, of the Mississippi River Com¬ 
mission relating to Lhe improvement of Lhe river and methods 
of preventing overflow —"Thunderstorms in New England 
during the \ ear 1B&7,” by R de C Ward The difficulty of 
predicting thunderstorms is shown by the fad that in New 
England in 1887 the majority of storms occurred in th~ south 
eastern quadrant of cyclones, while in the previous year the 
majority occurred 111 the southern or south-western quadrant 
Only 40 per cent of the summer thunderstorms of 1887 
occurred in the southern part of cyclonic storms, while in the 
previous year the number was 70 per cent —“ WeaLher fore¬ 
casting at the Signal Office, June 30, 1891,” by Prof II A 
llazen At this date the wealher service was transferred to the 
\gru_uMiiral Department, and the author has given the resulLs 
of his experience by laying down certain fundamental rules 
which would be of service to a beginner in Lhe work, as it has 
sometimes been suggisted that it would be almost impossible for 
a forecaster to imparl his knowledge to another —“ lhe Effect 
of Topography upon Thunderstorms,” by R S Tarr The 
author's observations have led hun to believe that topography 
has j. decided effect upon the path of thunderstorms when they 
arc beginning When, however, the storm has assumed more 
than local proportions, topography has in all probability very 
little effect upon its motion 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, Sept 26 —M Duchartre in the 
^hair —On the white rainbow, by M Mascart A new mathe 
matical treatment of the subject shows that the diameter of 
drops giving the most perfect achromatism is 29 17^1 With 
drops of JOjU the rainbow will appear the whiter, the more the 
apparent diameter of the sun hides the excess of blue inter 
mediate between the achromatised points, as well as all the 
supernumerary arcs, by the superposition of several systems of 
fringes, so that there is only left an exterior border slightly 
tinged with red The same will apply to drops slightly different 
in one sense or the other, but the achromatism persists longer if 
the diameter diminishes The observation of clouds and logs 
has shown Lhat the diameter of the drops varies from 6 Lo IOO/i, 
the last beginning to fall as rain Thus Lhe circumstances 
favouring the production of white rainbows are of very fre¬ 
quent occurrence —Places of origin or emergence of the great 
cholera epidemics, and particularly of the pandemic of 1846-49, 
hy M J D Tholozan From Dr ArnotL's communications to 
the Physico medical Society of Bombay, from the documents of 
the Medical Committee of Bengal, and from the testimony of 
Ferner, who was travelling in Afghanistan at the time, it is 
evident that the cholera epidemic which invaded Europe and 
America in 1847, 1848, and 1849 originated in Bokhara, whence 
it spread to Afghanistan and India, as well aj westward Bok¬ 
hara, Samarkand, Balkh, and Kunduz were attacked at the end 
of the summer of 1844, Herat and Kabul in October, Jellalabad 
at the beginning, and Peshaaur at the end of November 
In the following summer the epidemic proceeded steadily 
eastwards into the “endemic area,” reaching Thelum and 
Lahore in May, 18451 Meerut in August, and Delhi and Agra 
in October, at the same time passing down the Indus to 
Kurrachec, and westwards to Mcshhed, whence it proceeded in 
1S46 to Asterabad, Teheran, Kecht, and Baku A similar 
example of an eastward progress of cholera occurred in 1865, 
when the great epidemic of Mecca t after having invaded 
Mesopotamia and Transcaucasia, spread to Teheran, and took 
the easterly route by Khorassan lhe writer eapreises his firm 
conviction lhat the points of emergence of the choleraic 
epidemics must be considered as their points of origin. The 
laea that the different pandemic manifestations of cholera which 
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have depopulated Europe must have invariably come direct from 
India is no longer tenable For Europe alone, two striking 
examples, in 185a and 1869 respectively, have formally de 
moluncd the theories which regarded only things coming from 
the East as bearing any danger of contamination The epi¬ 
demic of 1852 came from within Poland and Germany That of 
1869 73 repealed ihe same things in Ukraine Nowadays, 
when these facts have taken their place in science, ^ume minds 
seek to diminish their importance by pointing out that these epi¬ 
demics revived some previous epidemics which had their origin 
in India But that which makes the spreading epidemic or the 
pandemic is the revival of the choleraic principle or germ with 
all its original allnbuten Even in India similar revivals per¬ 
petuate the annual endemic,and the epidemics which appear every 
three, four, or five years. This is the main fact ulnrli governs 
the entire history of cholera, and upon which micro biological 
research must proceed What difference of morphology, of 
virulence, or of repioductive faculty is there between the germs 
of the epidemics which die out it their origin, and those of the 
epidemics which revive several times, and can invade the whole 
world without proceeding from India?—Application of a con¬ 
ventional system of rectangular lo ordinates 10 (he Lrmngulation 
of the coast h of Corsica, by M Hatt 1 he trigonometrical net¬ 
work drawn for the hydrographic mapping of the coasts of 
Corsica describes a closed curve The employment of ihe con¬ 
ventional system, which transforms inio rectangular plane 
co ordinates the polar co-ordinates reckoned on the sphere round 
an origin, offers numerous advantages The suppression of the 
sphericity permits the application of processes of calculation 
which have been dealt with in a preceding communication on 
rectangular co ordinates On this account it was interesting to 
test on a larger scale the methods whiLh had only been utilised 
for the determination of secondary [mints I he experiment han 
given satisfactory results, and exhibits the practical advantages of 
the new system of co ordinates and the methods of calculation 
K being the length of the geodetic line joining a point to the 
origin, and Z the angle made by this line with 1 fix* d direction, 
the conventional co ordinates are x = K sin Z and y = K cos Z 
These assumptions permit the rapid and easy calculation of 
tables of corrections —On a new hydro carbon, Miberenc, by 
M W MarkovmkofT —Action of piperidine and pyridine on 
the haloid salts of cadmium, by M I^opold Hugo 

Sydnk\ 

Royal Society of New South Wales, June I —General 
Meeting—Prof Warren, President, in the chair—The follow¬ 
ing papers were Tead —Oceanic philology, by Sidney II Kay , 
a determination of the magnetic dements at the Physical 
Laboratory, University of Sydney, by S Coleridge l'arr, on 
certain geometrical operations, by G Fleurl J analybes of the 
well, spring, mineral, and Artesian waters of New South Wale*, 
and their probable value for irrigation and other purposes, by 
John C H Mingaye , remarks on the large sunspot visible at 
the present time, by H C Russell, F,R S 

|uly 5 —Chemical and Geological Section —Prof Liversidge, 
K R. S , in the chair —The f dlowing papers were read —Micro 
iconic structure of same intrusive rocks in the neighbourhood of 
Sydney, by Rev J Milne Curran , notes on the occurrence of 
platinum and Us associated metals in the Richmond River sands, 
also in lode material in the Broken Hill district, by John C n’ 
Mingaye 

July 6—General meeting Prof Warren, President, in the 
chair —Paper read —On the ventilation of sewers and drains, by 
J M Small 

July 15 —Medical Section —Dr Fnaschi in the chair —Paper 
read —Recent work on the pathology of cancer, by Dr G, E 
Rennie 

August 3 —General Meeting —Prof Warren, President, in 
the chair —The following papers were read —Flying machine 
work, and ihe i I H P steam motor weighing jJ lb , by L 
Hargrave. The pnper described ihe experimental work earned 
out by the author during the past twelve months A compressed- 
air-dnven flying-machine (No 16) had no less than twelve 
triaJi, on one of which it flew 343 feet, the speed being a little 
over ten mile* per hour On the first trial it was fitted with a 
bi plane, whicn was found to be a very stable form Some 
cunoui experiments with a segment of a hollow cylinder were 
r ecorded A description was given of a steam engine and boiler 
for a flying-machine, the total weight of which is 3J lb,, in- 
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eluding fuel and water the indicated horse power developed 
was 169 Nine detail drawings were shown, including those of 
an air pump and ^mall-preisure indicator On the venom of 
the Australian black ‘•nake (Pseadtchis parfihyr\acus) t by C J 
Martin, Demonstrator of Physiology in the University of Sydney, 
and J McGarvie Smith 
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VIVISECTION AT THE CHURCH CONGRESS . 

HE attitude of the Church towards science at the 
present day shows a healthy spirit of tolerance ; 
tt fully recognizes that research in physical science is the 
;ery embodiment of the seeking after truth, and that 
the proper exercise of faith is consonant with an 
ittitude of expectancy This year, however, has seen 
an attempt, led by Bishop Barry, to disturb this har- , 
mony and to create an exception, namely, in the case 
of scientific research in Biology, whether of normal 
structure as physiology, or of abnormal, as pathology 
At the Church Congress last week the following was 
referred for open discussion at the instigation of Bishop 
Barry, who, however, wished, it is stated, to have had 
a much more sweeping theme presented — 

“ Do the interests of mankind require experiments 
on living animals, and, if so, up to what point are they 
justified ? " 

There was here presented to the Congress the twofold 
aspect of the question—utilitarian and moral—the 
obvious desire of the Subjects Committee being that 
they should thus have laid before them on these two 
points the evidence of the usefulness of scientific experi¬ 
ments on living tissues, and the evidence that such 
research is consonant with morality. 

To all scientific men, even if not biologists, there is no 
need of evidence that experiments on living tissues are 
necessary to the progress of physiology and pathology 
As Mr. Horsley showed in his speech, this position is a 
prion established, since the processes of life are chemical 
and physical in nature, and can only therefore be 
advanced by experimental observation whether in the 
laboratory or by the bedside It seems, by the way, to 
have escaped the notice of all the speakers that every 
new clinical fact is as much the outcome of “ experi¬ 
mental 11 observation as any note made in a laboratory 
We would lay Btress on this since not only do some 
dignitaries in the Church but even a few medical men 
seem to think that clinical discoveries are the result of 
inspiration, and not the outcome of trying this or that 
modification of factors and noting the subsequent 
effects. However, if the Church Congress wanted facts 
they were supplied in overwhelming degree! and not 
only facts on the utilitarian side but also many—some 
unexpected to judge by the excitement produced—on the 
moral condition of anti-vivisectionlsts and their beliefs. 
Putting aside for a moment the utilitarian side of the 
question, it is doubtful whether the moral responsibility 
of anti-vlvisectionists has ever been more freely ex¬ 
posed to view After Dr. Wilks had revealed the 
inconsistency of the agitators and their free use of 
animals (without anaesthetics) for their own ends, 
Mr. Horsley probed the consciences of the'blshopa by 
pointing out that “ it has always been a matter of the 
utmost surprise to the medical profession that educated 
men In positions of the gravest moral responsibility like 
NO. II98, VOL. 46] 


bishops should have in this matter descended to receive 
the information they require from sources of notoriously 
tainted character, rather than by seeing for themselves in 
our University laboratories what scientific experiments 
are in reality " 

It is certainly a very fair question to ask of Bishops 
Barry and Moorhouse—What right had they to lend their 
help to any cause, however righteous it may appear to 
Lhem, unless they have made a bona-Jide effort to hear 
both sides ? Has Bishop Barry visited the Physiological 
Laboratory at Oxford, or Bishop Moorhouse that and the 
Pathological Laboratory at Owens College ? And if not, 
why not ? Most especially ought such care to have been 
exercised in the case of anti-vivisectionism, since the 
leaders of that party have attacked not merely individuals, 
but the whole medical profession as “ murderers, 1 
“ torturers,'’ &c , and have accused Lhem of the grossest 
cruelty and self-seeking The bishops referred to have, 
it is to be feared, forgotten that their office is a very 
reverend one, not to be lightly used to help any and every 
alleged reform, and above all not to be used as a 
means of unfounded denunciation of what Mr Horsley 
truly calls an honourable, earnest, and hard-working 
profession 

It is difficult to see on what possible ground Bishop 
Barry can defend his use of the expressions il arrogance, 

11 physiological insolence,” when he applies them, as he 
has done, to the simple statements of fact which have 
been formulated into the following resolutions, the first 
passed at the International Medical Congress of 1881, and 
the second at the recent meeting of the British Medical 
Association at Nottingham 

(1) “ That this Congress records its conviction that ex¬ 
periments on living animals have proved of the utmost 
service to medicine in the past and are indispensable to 
its future progress That accordingly, while strongly 
deprecating the infliction of unnecessary pain, it is 
of opinion, alike in the interests of man and of animals, 
that it is not desirable to restrict competent persons in the 
performance of such experiments ” 

(2) “ That this general meeting of the British Medical 
Association records its opinion that the results of experi¬ 
ments on living animals nave been of inestimable service 
to man and to the lower animals, and that the continu¬ 
ance and extension of such investigations is essential to 
the progress of knowledge, the relief of suffering, and the 
saving of life 13 

We are glad to see that these unanimous resolutions 
were read to the Church Congress and appreciated 
by the audience at their proper value and not accord¬ 
ing to the estimate of Bishop Barry. Similarly, men of 
science may not only ask whether Bishop Barry was a 
moment justified in speaking of physiological research as 
“ cruelty i% and “ demoralization w while ignorant of the 
real facts, but they certainly have the right to demand 
that, should he fail to respond to the challenge offered 
him by Mr. Horsley, and substantiate his grounds for 
making these assertions, he should withdraw from the 
agitation (which has, we suspect, only injured his repu¬ 
tation), and make a free and ample apology. 

In the same manner also we would call upon Canon 
Wilberforce to retreat from the unworthy position into 
which he has been thrown by the force of feeling uncon- 

B B 
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trolled by reason, and not to make the wrong he has 
done to science greater by continuing to persist in 
it regardless of the published demonstration of his 
error 

One curious feature of the whole'popular viewof the anti- 
vivisectionist campaign is the general belief in the good 
faith of Miss Cobbe To men of science her methods have 
been familiar ever since the commencement of the agita¬ 
tion, and more especially since they were clearly dis¬ 
play ed in the published trial of Adams v Coleridge By 
the general public, however, she was regarded as a fanatic, 
but trustworthy After this latter-day exposare at Folke¬ 
stone Lo which she has been subjected we hope that such 
credulity has at last seen its end, for by the production 
of Miss Cobbe’a latest book, 11 The Nine Circles," and by 
comparing it with the originals of the scientific papers 
from which her statements were alleged b> her to be 
taken, Mr Horsley had no difficulty in convincing the 
Congress that her statements of facts can no longer be 
relied upon 

It is an old story that a lie dies hard, but die it does at 
last, and the proceedings of the Church Congress have 
greatly accelerated the end 

Nothing can do this bjtter thin for scientific ] inves¬ 
tigators to patiently instruct the public At the Church 
Congress this heavy ta^k fell on Dr Ritfer, whj by 
nay of answer to the vague “hetoric of the Bishops, 
piled fact upon actual fact unLil his audience {showed 
how they welcomed the state nents of truth as a counter¬ 
poise to Episcopal excommunication 

The painful position of medical men who can be found 
willing ,to sanction such an agitation was well ex¬ 
hibited by the action of Mr Lawson Tait, who having 
publicly charged Church Congress officials with excluding 
him from the meeting, was positively pro\ ed to have with¬ 
drawn himself, the withdrawal being contained in his 
letter read to the Congress by the chairman of the Sub¬ 
jects Committee, the Bishop of Dover 

Lastly, on the broad question of utility, no member of 
the Church would, we are sure, feel justified in contra- 
\emng the view that the general regard shared by all 
tnglishmen, and expressed in the above-mentioned 
resolution of the International Medical Congress, for the 
proper, that is, humane, use of animals, is ample surety 
ih U whether for the sake of food or pursuit of 
knowledge, Lhe object is obtained at a minimum cost of 
pain 

The most extraordinary illogicality was displayed on 
this very point by Bishop Moorhouse, of Manchester, for 
while declaiming against the killing of animals to gain 
knowledge, he clamoured for liberty to destroy any num¬ 
ber to preserve the volume of his voice 4 

But if we were to speak of the illogicality of the 
anti-Yivisectionists there would be no end, seeing that 
as they do not or will not learn the truth, they live in 
a circle of contradictions Suffice it to say, that we 
believe the open discussion of the subject at the Church 
Congress will do more than anything to show the public 
that the feeling exhibited by the anti-vlvisectiomsts is one 
of unmitigated hostility to science, and not one of genuine 
anxiety fot the humane treatment of animals devoted to 
the service of man 
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THE NEW VOLUME OF WE I? MANN 
Essays on Heredity By Dr A Weismann Authorized 
Translation Vol II Edited by E B Poulton, 
F.R.S , and A E Shipley (Oxford Clarendon Press, 

1892 ) 

N this second volume of the new edition of Dr Weis- 
mann's essays there are brought together four essays 
which did not appear in the first edition , they are m a 
convenient form, well translated, and well printed 

Nothing is more curious than the public appreciation 
of Weismann’s essays, for in them is no trim, nicely 
balanced, carefully elaborated statement of his biological 
theories The successive essays appear as they were 
published You have the theories in their making, 
stretching from essay to essay , alive, contradictory, dis¬ 
jointed This historical method of publication is a thing 
to delight the student of biology, but, one had thought, a 
torture to the precisian and caviare to the general , yet 
the public continue to buy, discuss, and no doubt read his 
works 

In “Retrogressive Development in Nature,” Dr Wcis- 
mann describes cases of vestigial organs or rudimentary 
functions To explain the occurrence of these, the trans¬ 
mission and accumulation of degenerate characters pro¬ 
duced by disuse is unnecessary In every organ, as in 
every animal, variations occur , in every generation 
unsuitable variations are weeded out, and so the organ or 
the animal remains adjusted to its environment, or be¬ 
comes more perfectly adapted to it But when a change 
of habit or of environment occurs, as when an eved 
animal takes to living m dark caves, or when an animal 
that has been saving its life by swiftness comes Into a 
region devoid of enemies, the less far-seeing or the less 
swift arc not more quickly killed than their better 
endowed neighbours bo far as sight or swiftness are 
concerned, a condition of panmixia occurs, and the organs 
of sight and flight slowly degenerate 

The argument in “Thoughts on the Musical Sense in 
AmmaJs and Men ” is subtle, ingenious, and less familiar 
In insects and birds males are the musicians, and sexual 
selection is a sufficient explanation , but it is not so in 
man However, in the mammalia the organ of hearing 
is remarkably developed In the auditory organ of a 
rabbit there are structural arrangements for nearly two 
thousand note sensations, while a concert grand piano 
contains only eighty-seven different notes For the needs 
of life, the thousand gradations of sound in the woods 
and the field, of the hunter and the hunted, the mam^ 
malian organ 13 adapted Music itself is an invention, 
and from the rude melodies of primitive man to the art 
of Beethoven and Chopin, It has been progressively 
developed as the intellectual faculties have been 
developed 

The third essay, “ Remarks on certain Problems of the 
Day,” Is specially valuable, as in answer to certain 
criticisms by Prof Vines 1 many doubtful points are ex¬ 
plained Specially to be noted is the clear re-statement 
of Weismann’s contention that the nuclear substance is 
the sole bearer of hereditary tendencies, and the new 
evidence for it contained in the researches of Boven and 
O. Hertwig Equally noteworthy is the admission. In 
" NatVu, October *4, 1B89. 
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reply to Prof Vines' citation of the parLhenogeneLiL fungi, 
that not only sexual forms may vary nuo new species 

It is to Lhe last essay, that on “ Amphimixis, or the 
essential Meaning of Conjugation and Sexual Reproduc¬ 
tion/' that most attention will be directed Here there 
is a full statement with important additions and altera- 
tiotis of the central part of Dr Weismann’s theories 
However they may bulk in public imagining, question-) 
of acquired characters, of retrogressive met unorphnsis, 
and so forth, are side issuer of a search tor the in npho 
logical expression of the processes of variation 

Originally Weismann explained the two successive 
divisions of the nucleus of an unfertilized egg which form 
the two polar bodies as, in the case nf the first an 
extrusion of that nuclear plasm which, having serxed to 
guide the maturation of the egg, became useless when 
ihe egg was mature , and in the case of the second, as a 
halving of the nuclear substance 10 make way lor the 
incoming sperm-plasm 

In parthenogenetic ova, one division and only one wis 
predicted and found It was suggested that parallel 
piocesses occur in spermatogenesis 

Subsequent research by O Hertwig and others has 
brought to light these parallel processes, and Weismann^ 
seeking for a sign, got rather more than he anticipated 
For the processes in spermatogenesis show first i 
doubling of the germ-plasma, and then two successive re¬ 
ducing divisions, and it has been shown that exactly this 
happens in ova also Accordingly, Weismann rejects 
his original explanation of the first polar body as an 
extrusion of ovo-genetic nucleoplasm, and the new 
problem comes to be, what is the cause of that doubling 
of the nucleoplasm which in primitive sperm and germ 
cells precedes the two reducing divisions ? 

Weismann supposes that the ancestral plasms or units 
of heredity, to which he gives the name “ ids,” are 
arranged in “ldants," or nuclear rods 1 lie doubling 
process takes place normally by longitudinal division^ 
and simply doubles the number of idants without altering 
the arrangement of “ ids ” By this method the num_ 
ber of possible combinations is increased wiLhout 
alteration of the ids The process is a mechanical one 
to increase the chances of combinations when the idants 
of sperm and germ cells meet If the idants were 
coloured rods, to be arranged in pairs—say black, white, 
red, and yellow for four sperm idants, and orange, green, 
blue, and crimson for those of the egg-cell—obviously 
only four pairs are possible The black would have to 
unite with one of the four others But if before the 
arrangement m pairs each rod were split in two, there 
could be two combinations for black, and so on for the 
others No doubt in many cases the number of idants 
is far greater than four, and the mechanical arrangement 
for variations correspondingly greater From the large 
number of possible combinations there comt the relative 
few individuals of the next generation, and there is thus 
a basis for the lawless and apparently capricious appear¬ 
ance of varieties Next in importance comes Dr 
Weismann's belief, based on theoretical considerations, 
and supported by experiments on Cypns t conducted for 
seven yean, that in parthenogenetic reproduction 
heritable variations may occur But they are far less 
frequent than in sexual reproduction. But the whole of 
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this essay ib full uf intncite and curious speculation, 
speculation which will ha\e to come before every 
student of biology, and which, whether much or little of 
it becomes incorporated in the body of accepted know¬ 
ledge, will at least nhy a large part in guiding and 
stimulating present research PCM 


LLhMLyiARY LHEMiSIRY 
I In, &* antlat d Com ^ of Elunentaiy Chuntstry By E 

J Cox, F C S Pp 344 (London I clward Arnold.) 
HIS hook consiits of five parLs, which miy be 
obtained separately or bound up in one volume It 
is based upon the syllabus prescribed by the Education 
Department for teaching chemistry as a class or specific 
subject, and professes to lead the beginner from thi_ 
" familiar ,J to the “ less known " by means of " investiga¬ 
tion/’ the teaching thus afforded being regarded as a 
branch of mental education as well as of useful know¬ 
ledge The five parts deal respectively with the pro¬ 
perties of the common gases, the atmosphere, water, 
carbon and non-metallic elements, and with metallic 
bodies, combination, symbols and formula? 

1 he general plan of the book and the manner in which 
the subject is appioached have a good deal to recom¬ 
mend them , the detailed LreaLment contains, however, 
much which could be improved, and unfortunately much 
which the learner will hive Lo forget as he progresses in 
the study of lus science In the opening chapter, 
evidently for the sake of simplicity, the author uses the 
term heat in place of temperature More contusion on 
the subject of heat is made later on by the use of equa¬ 
tions, such as 

“ C/tail j i Lime 

and yield J and 

Heat 1 f L or boon -Lul Gas ’’ 

which appe irs to attribute to heat a material existence , 
and even more unsatisfactory are bald statements to the 
effect that “no heat is produced in the formation of a 
mixture Heat is produced in the formation of a chemical 
compound ” 

Considerable space is n cupied in the comparison ol 
the affinities of the elements Because certain metallic 
oxides, including iron-oxide, are reduced when heated in 
a stream of hydrogen, the affinities of the metals for 
oxygen are said to be weaker than that of hydrogen for 
oxygen In the case of iron and steam the author has to 
note that the inverse change—the oxidation of the metal 
by steam—readily occurs, and that the former statement 
as to the affinities of iron and hydrogen for oxygen, is 
apparently contradicted This contradiction might have 
indicated the futility of attempting to compare affinities 
in a general way and not with reference to the special 
conditions under which the experiments were performed 
The inverse change in the case of iron is said to occur 
when the “ temperature" is favourable,but in reality the 
active masses of the reacting materials determine the 
direction of the change 

Inaccurate statement! are numerous Hydrogen is 
said to form “ one-third part of water by volume,” 11 a 
formula " it stated to "represent a molecule/ 1 and a base 
is given as 11 a compound of a metal with hydrogen and 
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oxygen" More objectionable still are occasional in¬ 
stances of bogus reasoning, the moat striking example 
being an erroneous proof of the conservation of mass 
On three different occasions the indestructibility of matter 
is stated to be a consequence of the law of definite pro¬ 
portions Almost equally bewildering is an attempt to 
show that" a molecule occupies two volumes," an attempt 
which even when correctly carried out might well be ex¬ 
cluded from a book which professes to discourage any¬ 
thing akin to cramming No advance is made in 
familiarizing the learner with accurate conceptions of 
atom and molecule, indeed the need for the latter con¬ 
ception in chemical philosophy is quite overlooked 

Throughout the book the author's mode of expressing 
himself is frequently not the happiest To say that 
'‘air allows all bodies that will to take fire in it," or that 
“ chlorine docs not combine with an excess of hydrogen ” 
is harmless enough perhaps On the other hand to talk 
of the 11 properties of a mixture " being the 11 sum of the 
properties of its constituents," or of the gas being kept 
dissolved in a bottle of soda water "by the pressure of 
the cork, 0 or to say that (C water has weight and exerts 
pressure ’’cannot but be puzzling to Lhe intelligent reader 
To prepare a thoroughly good introduction, of the most 
elementary kind, to the study of chemistry, is a work of 
considerable difficulty, indeed it is one which few of our 
leading chemists seem desirous of undertaking Enough 
we think has been quoted from the book under notice to 
show that the author has by far underrated the difficulty 
of this task J W R 


LIFE AND DEATH 

Essw sur la Vte el la Mori Par Armand Sabatier 
(Pans Babd et Cie ) 

pROF SABATIER’S “ Esaai sur la Vie et la Mort 11 
forms the fourth volume of the " Bibhoth^que Evotu- 
tioniste,” a series of books published under the direction 
of M de Varigny, with the view of expounding in a 
strictly scientific manner the different principles and the 
diverse applications of theltheory of Evolution The 
senes most appropriately begins with a translation of 
Wallace’s "Darwinism,” and it is gratifying to our na¬ 
tional pride to find that the two other works which have 
as yet appeared in the senes, Ball’s “ Treatise on Use 
and Disuse," and Geddes’ and Thomson’s "Evolution of 
Sex," as well as the two others announced as in the press, 
are all by Bntish authors 

The present essay, which extends over 280 pp , is the 
outcome of a senes of lectures delivered at the University 
of Montpellier It is written in a dear, simple style, 
devoid for the most part of all technicalities which appeal 
only to the specialist The problems of life and 
death are dealt with from an exclusively biological 
point of view, and questions of morabty and theology are 
hardly touched upon It is difficult to do justice to the 
views expounded in the book in the short space at our 
disposal, but an attempt may be made to give a short 
account of its contents. The first part deals with life 
the properties of living matter are considered in great 
detail, and Prof Sabatier endeavours to show that the 
attributes of life are found to sortie extent, at any rate, in 
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dead matter According to his views “ la mati6re brute 
cst vivantc aussi,” but the manifestations are 9 low and 
dull To the Professor’s mind living matter and dead 
matter are not absolutely distinct between the two states 
of matter there is only a difference of degree and not of 
kind 11 Da vie done est partout, dans la mature dite 
inamm£e comme dans la mature vivante M The various 
features in which dead matter behaves like living, are 
considered at great length , but, curiously enough, no 
mention is made of Butschli’s remarkable experiments on 
artificial amo-bre, recently described m the “Quarterly 
Journal of Microscopical Science." 

This view being accepted, death in the ordinary sense 
of the word, naturally cannot exist, and the phenomenon 
which we usually call death becomes but another form of 
life—" Ja vie intense ” simply passes into the state of " la 
vie lente " Immortality, according to our author, con¬ 
sists in the indefinite continuity of life ("la vie intense ") 
without arrest or interruption. Like Weismann, he 
maintains that the negation or the contrary of such 
immortality involves the presence of a dead body or 
corpse. Weismann holds that ciliated infusoria are 
immortal if kept under favouiable conditions, these con¬ 
ditions, of course, including frequent opportunities of 
conjugating Sabatier considers that such infusoria are 
only potentially immortal, and that the act of conjuga¬ 
tion converts this potentiality into a real immortality 
In his opinion the primitive protoplasm was immortal, 
and the habit of dying has been acquired by the higher 
organisms in response to two stimuli, one internal and 
one outside themselves The internal cause of death is 
associated with a tendency innate m the living being to 
improve its position in the world, in response to which it 
has become more specialized, and developed new organs 
and powers This specialization has borne with it the 
seeds of deaLh The external cause is the surrounding 
world, which constantly stimulates and promotes the 
organism to new efforts, and in the struggle for the 
mastery death is brought about 

Although we fail to see that Prof Sabatier has thrown 
any new light upon the problems he attempts to solve, 
and although the explanations he advances seem to us 
inadequate, his book is a useful one, inasmuch as he 
gives us a careful summary of the numerous views ad¬ 
vanced by various writers in the last twenty-five years, 
on the subject of life and death, and criticises with con¬ 
siderable ability the theories of Weismann, Goette, 
Mmot, dec In fact, his destructive powers seem greater 
than his constructive. A. E. S. 


OUR BOOK SHELF\ 

Contagious Foot Rot in Sheep By Prof G. T. Brown, 
C B , 16 pp, 8 illustrations, (John Murray) 

HIS pamphlet is a reprint from the second part of 
the current volume of the Royal Agricultural 
Society's Journal A few additional remarks on the pre¬ 
vention of foot rot have been added, and if the in¬ 
structions given were fully carried out, the disease would 
soon cease te be troublesome The preventive suggestions 
are (1) separation from the rest of the flock for one month 
of all animals newly purchased , and (2) isolation of all 
animals affected. 

In discussing the treatment of the disease, Prof. Brown 
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I insists upon the importance of detecting it at an early 
'stage, and in the first part of the pamphlet he explains 
how to do this with certainty 

The pamphlet ought to be read hv everyone interested 
in agriculture and to make it better known the Society 
has printed as a leaflet a few notes upon the subject In 
America the pamphlet would be sent broadcast amongst 
those interested, and ic is to be hoped that Government 
assistance may soon enable our own Agricultural Society 
to disseminate knowledge in a similar way 

W T 

I How to Make Common Things By John A [lower 
(Society for Promoting Christian Knowledge, 1892 ) 

li would be a strange boy who never wanted “ to make 
something" The present little book has been prepared 
for boys who feel this desire very strongly, but do not 
quite know how to set about the fulfilment of their wish 
They will here find ample information on the best way 
of making a vast number of tilings, from a hat-rail to a 
galvanometer, from a pair of stills to a needle telegraph 
The author assumes throughout that those whom lie 
addresses are not being taught by a personal instructor 
m handicrafts, and that they are not the possessors of 
an elaborate array of tools His directions are clear and 
practical, and cannot fail to be appreciated by boys who 
find much to interest them in the exercise of ingenuity 
and manual skill 

The Student's Manual of Deductive Logit , Theory 
and Practice By K R liases (Calcutta b K 
Lallan and Co, 1S92 ) 

This book is intended for the use of students at the 
various Indian colleges, and will be regarded by most 
teachers of the subject as, upon the whole, a very good 
text-book The author has read many of the best 
European writers on logic, and presents clearly a sum¬ 
mary of their results He begins with a definition of 
logic, gives some account of its “branches and parts,' 
and then considers terms, propositions, and inferences 
What he himself describes as “ the distinguishing 
feature" of the book is a collection of problems and 
exercises with solutions, or hints towards solution, in 
close correspondence with the subject-matter of the text 

A Text-Book of Agricultural Entomology By Eleanor 
A Ormerod Second Edition (London Simpkin, 
Marshall and Co 1892) 

The first edition of this book was published about eight 
years ago It consisted of lectures which the author had 
delivered at the Institute of Agriculture of South 
Kensington There was not much demand for it unLil 
last year, when attention was directed to it by the ar¬ 
rangements of the County Councils for the promotion of 
agricultural education The work was then so widely 
appreciated that a new edition was soon called for, and 
there can be no doubt that in its new form it will be more 
popular than ever, lor Miss Ormerod has done every¬ 
thing in her power to make it not only scientifically 
accurate but practically useful. Students will find it of 
peat service in helping them to a knowledge of insect 
fife and of the best remedies for “ infestations ” 


LETTERS TO THE EDITOR, * 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by hu correspondents. Neither eon he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other paft of NATURE 
No notice is taken of anonymous communications, ] 

A Functional Hermaphrodite Aecldlan. 

As of late yean a considerable number of structural her¬ 
maphrodites have been shown to be protogynoui or prot- 
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androufl, or to have some special modification for the purpose of 
preventing self-fertilization, it may be of interest to have on 
record a case of a completely functional hermaphrodue 

1 had living lately in one of my dishes a large Asctdia 
(probably A rubicunda of Hancock) which I observed one 
morning to be expelling eggs from Lhe alrial aperture The 
eggs were emitted in batches of from about twelve to twenty at 
a lime, and immediately after each set of eggs came a little 
white milky jet which hung like a string in the water for a few 
seionris and then spread oul and disappeared On catching 
some of this string in a pipette and examining it with the micro¬ 
scope it was seen to be a mass of active spermatozoa This 
alternating passage of ova and spermatozoa continued for fully 
an hour 

I he ova at first floated at the surface or the water for a short 
Lime and ihen slowly sank to the bottom On examining some 
of tho^e on the bottom of the dish nfter a couple of hours they 
were found to have commenced development, being in various 
stages of segmentation so there can be no doubt that self- 
fertilization had taken place 

Very likely this occurs in some other species also, but anolher 
common Ascidian ( Corclla parallelog> amma) t of which I had 
had several large specimens living a lew weeks before, laid eggs 
in my dishes, and 1 could not detect any spermatozoa being pro¬ 
duced by these individuals. They u ere functionally female 
although sluictuially hermaphrodite 

\V A Hfrdman 

University Colleg e, I iverpool, October 3 

The Present Comcti 

On the 27th ult about 154b G M T comet brooks p, 1892) 
had a l ul io' long, pmnung ai a position-angle of 280° 

At the latter part of last mouth hwift’s comet (it, 1892) was 
still a very conspicuous object in a 4! inch refractor Obser¬ 
vations on several nights showed that it not only still had a very 
faint tail— at position angle 260 on the 24th at S^h, when I 
observed it to be certainly 11' long, and suspected it to 21'—buL 
that also ihere wa* an elongation nearly in lhe opposiie direction , 
while I believe the radius of the head was less towards n than 
1 awards r, but J have not been able to satisfy myself of this- 

Sunderland, October 5 T \Y Backhoi sl 

Women and Musical Instruments 

IN looking over a very large collection of musical instruments 
from the aborigine* of America, I am surprised to find that there 
is not one peculiar to women, and that those of the men are 
never played by the women It is true that the female beat 
lime on various object and may now and then use the rattle 
1 his disappointing fact arrested my attention, and 1 am curious 
to know whether savage women, or any other women for that 
matLer, have ever invented a musical instrument, and whether 
in savagery they even play upon those invented by the men 
1 he composition and Binging of songs might also be inquired 
into, though our American savage women do join In certain 
choruses Otis T Mason 

Washington, USA, September a6 

Determination of g by Means of a Tuning Fork 

Mr C V Boys informs me that for the converse process of 
determining the pitch of a tuning fork, the experiment I de¬ 
scribed recently ta no new one, but has been used by him for the 
last len years in the instruction of students in South Kensington 
I observe, however, that he has not made the same use of the 
trace to eliminate the zero error A. M Worthington 


THE TOTAL ECLIPSE OF THE SUN, 1893 
S 1 have been asked by some astronomers to give a 
desen ption of the general appearance and climate 
of this part of Chile, in which a total eclipse of the sun 
occurs next year, I nave drawn up for publication the 
following account — 

The eclipse takes place on April 16, 1893, at about 
815 am., Chile low time, and will be seen to the 
greatest advantage in this part of the Province of 
Atacama. 




5 6 - 


NA TURE 


[OcTontK 13, 1S9 


At the sea coast the central line of total eclipse passes 
close to LhanaraJ 29' S L This is not the better known 
Chariaral, north of Caldera, but a small place equidistant 
from Coquimbo and Carnzal Rajo The southern limit 
of total eclipse is 29' 50' S L just north of Coquimbo, 
and the northern limit 28' io’, just south of Carnzal 
Hajo 

The band of total phase stretches between these two 
limits in a north-easterly direction, acins-, the country, 
from the coast towards the rising sun Along the central 
line of this band the sun will be hidden by ihe moon for 
nearly three minutes The eclipse will be lullI every¬ 
where within the limits given above, but the total phase 
will be shorter and shorter the neaier those limits are 
approached, and outside of them the eclipse will be 
pai tial 

On the accompanying map of the Carnzal and Cerro 
Blanco and Copiapo Railway s) stems I have marked the 
northern and southern limits, and ihe central line of 
totality 

It will be seen that the port of Carnzal Bajo, 2S 4' 
S L, is just outside the total band, but the railway con¬ 
necting it with \ erba Buen l intersects the cenlral line of 
total eclipse 70 miles inland, and a branch to Merceditas, 
ho miles inland, at an altitude sulticiently high to be 
above the damp and hazy atmosphere of the coast At 
the points of intersection the climate is simply perfect 
for istronomical observations, and is also, during the 
month of April, delightful to li\e in 

The accompanying form \v\s hlled up, \n compliance 
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wiih a request fioui Amheist College Observatory, to 
show ihe cloud conditions in the inland region during 
the month of April this year as an indication of what 
might be expected during the same month next year 
1 had two series of observations made, one at Mina 
Bronces by Mr Martin, chemist to the works (the results 
of which are hereto appended), the oLher atCerro Blanco 
by Senor Miranda, at his mine Both reports are in 
every respect alike The lolh and 27th were cloudy, all 
the other days absolutely clear As the two staLiona are 
some iwenty five miles apart, these reports show that 
ihere is no local weather, and that it is only when a 
general atmospheric disturbance, originating in the Cor¬ 
dillera de los Andes, occurs that the weather 19 affected 
at these high stations 

It will be seen that there was only one day—the 27th 
—out of twenty -one days of observation on which the sun 
was not visible at eight o'clock in the morning, for on the 
other cloudv day—-the 10th —the sun was bright at 
intervals 

C/tMrvafory Stations 

I have marked un ihe imp, along the central line of 
totality, several stations that I think suitable foi observa¬ 
tories , the positions are only approximately correct, for 
I have no means of determining them accurately, but (he 
errors, if any, cannot be great 

Undernoted are heights above sea level of some places 
shown on the map — 


\ eiba Buena railway lermii u 

jHb 7 feet 

Cerro Blanco, noi Lh hdl 

10,000 ,, 

,, south. Peine \ 

Carrizn, in ihe v-illey, a smul fnm 

8000 ,, 

51 * c ,, 

Mercedilas railway station 

2900 ,, 

Cerro del Jote 

6000 ,, 

Cerro del Cobre 

8000 „ 

Cay observatory 

4000 (1 


Let to tie Puneta is part of Cerro Blanco , this Cerro 
Blanco is not part of the Andes, but a detached hill with 
low ground all round, and a clear view to the north¬ 
east It is easily ascended by pack-mules 

Carrizo la not a lull, but a small farm or large garden, 
irrigated by a mountain stream The advantages of this 
station are nearness to the railway, a good road, and 
plenty of small hills of easy ascent to select from 

Cerro del Lobre is a good hill, but probably too far 
south However, there are hills all the way from Merce 
ditas that might be selected (see Mr Martin's letter) 

Serra del Jote , near Merceditas, is accessible 10 pack- 
mules half-way up, higher than which it would not be 
necessary to go Moreover, it is said that the rest of the 
ascent is difficult The three hills, Cerro de Peineta, 
Cerro del Cobre, and Cerro del Jote, can all be seen from 
one another 

Lay Obsematory On April 15 I went to Merceditas 
and stayed overnight, as I wished to find near the rail¬ 
way station a hill on which the sun shone at an early 
hour on the morning of the i6ih, through some opening 
among the sunounding hills, and which would be suitable 
for ordinary lay observers who had no expensive appa¬ 
ratus, but who wished to see the eclipse well through a 
smoked or coloured glass To the south of the railway 
station I found a range of hills eminently suited to the 
purpose ; at a height of 4.000 feet above the sea the sun 
shone over a dent in the Tote at 6 40 a,m The hill is 
much higher than 4000 feet, but I did not go higher 
This 19 an excellent, well-sheltered spot, and would do 
well as a statiop for professional astronomers. I went up 
on horseback in fom minutes, but the ascent, from the 
railway station, could be easily made on foot in an hour 
As 1 could not find any local name fpr this hill, 1 called it 
the Lay Observatory 

Climate —At two o’clock Ih the afternoon of April 15 






October 13, 1892] 


NA TURE 



















5^4 NATURE [October 13, 1892 


the temperature at Merceditas wa* 7S J F , this was the 
hottest time of the day, and it was a warmer day than 
usual, and at 8pm the temperature was 62° F Next 
morning, the loth, I got up at two o'clock to see the 
comet then visible, and found the temperature was 58°, 
at 5 a.m it was 56° 

Everywhere on the coast of Chile, north of Coqmmbo, 
the sun, in the morning, is almost always obscured by a 
thick haze which makes the sky of a dull lead colour 
This haze is sometimes driven away by the sun during 
the forenoon, but just as often it remains all day, especially 
during the months of March, April, and May 

This hazy morning atmosphere extends inland for a 
distance of about 40 miles and up to an elevation above 
the sea of about 2500 feet, beyond this distance and 
height the sky is almost always clear and the air dry 
standing, in the early morning, on a mountain of 3000 to 
4000 feet, or higher, you look down on a great white sea 
of mist covered with whiter ridges like motionless waves, 
and studded here and there with islands, which are the 
mountain tops piercing through This haze is usually 
gone by nine o’clock, except within about five miles of 
the sea 

Accommodation on the Hills —Tents can be quickly 
and cheaply made with " esteros de totora,” that is mats 
made of reeds All the more temporary houses of miners 
and prospectors and of railway track repairers are made 
of these mats, which are seven feet square, and may be 
rolled up and carried from place to place They form an 
article of commerce, and cost eighteen-pence each, or 
from eighty to ninety cents of Chile paper currency 
During all the month of April and part of May it 19 quite 
safe to trust to this kind of tent, but not later than the 
middle of May, for rain or snow sometimes falls in the 
end of that month 

There are no venomous reptiles in Chile, nor are there 
mosquitoes on these hills, and fleas cannot live at an 
altitude of 4000 feet—no slight advantage 

Ram —On the Chilian side of the Andes, in the pro¬ 
vince of Atacama, rain generally falls twice in the year 
the first rain is expected in June, the next in July, each 
rain usually lasting two days, and always accompanied 
with wind from the north As soon as the wind changes 
to its prevailing quarter, the south, there is beautifully 
clear but cold weather From two to three inches of rain 
fall in the year, but sometimes less than one inch On 
Cerro Blanco it usually freezes every night from July till 
the end of August, and some snow lies on the mountain 
till September On the hillsides there are plenty of 
bushes and small trees for firewood, and excellent water 
is found in all the higher valleys 

1 have heard one objection to this district for observing 
the eclipse, which is, that as the eclipse takes place in the 
morning, and the sun is not high in the sky, it would be 
better to go farther east. This objection has no weight, 
on account of the extreme dryness of the atmosphere 
At the mines on Cerro Blanco and the other hills every¬ 
thing gets dried up , Huaico raisins grow hard and rattle 
on one's plate like nuts , agricultural produce, such as 
wheat, beans, and barley, brought from Southern Chile as 
food for man and beast at the mines, loses two per cent 
of its weight every month for several months, office ink 
bottles have to be kept tightly corked or the ink very 
soon ones up, chairs and tables fall to pieces, veneer 
peels off, and a piano soon loses Its tone The sky is 
dark blue, and the sun rises white and dazzling without a 
trace of any other colour. The hills, the rocks, and the 
bushes cast dark shadows, and even every pebble the 
size of a hazel nut casts Its shadow, so that in the early 
morning the gravelly ground seemi half wetted with a 
shower , one side of every pebble is In bright light the 
opposite 1 q deep shadow * 

Although the eclipse woult) be the object of greatest 
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interest to visitors, a few weeks might be profitably spent 
among the copper mines, and if any one wished to become 
a mine owner, plenty of mines are to be had for the ask¬ 
ing Alll the mines belong to the State You have only 
to take up a mine, pay a nominal licence to the Govern¬ 
ment annually, and the mine is yours as long as you 
pay the licence There are no royalties,no surface rents r 
and no export duties The next thing to do is to make 
the mine pay, and this is sometimes done 
There is no sport in April, but after snow falls on the 
I Cordillera, huanacos ana immense flights of turtle-doves 
come down to feed on the lower slopes Life, however, 
is never wanting The region from Cerro Blanco south¬ 
ward as far as Coquimbo 13 the home of the fur chin¬ 
chilla It feeds on the nut of the carbon tree, Cordm 
decandra (Hook et Arn ),and on the pea of the algarrobillo r 
Balsamocarpon brevifoltum (Clos ) This bush, which 
produces the tannin pod of commerce, thrives best far 
inland, on sunny, almost rainless slopes, but it must has e 
one shower in June or July, otherwise it bears no fruit 
If there be no rain for three or four years—as sometimes 
happens—the bushes do not die—they just wait. The 
same thing happens with all the other bushes , sometimes, 
for several successive years, they are without leaves, and 
though the soil seems as dry as dust, whenever rain comes 
they show themselves full of life 

British astronomers—professional and amateur—ought 
not to lose the opportunity of observing under such 
favourable circumstances this great eclipse. I doubt if 
better conditions were ever olTcred before The distance 
to come is long, but the expense is not very great, and 
can be exactly counted beforehand. An expedition might 
leave Liverpool in February, by Straits of Magellan 
steamer, and be home again in June Or, after the 
eclipse, go by steamer to San Francisco or Vancouver, 
and thence by rail to the World’s Fair at Chicago, and 
instead of encountering hardship and danger in some un¬ 
healthy climate, have a pleasant irip all the way 

Though horses and mules can be got here, everyone 
should bring a saddle and bridle 

In conclusion I would impress on the members ofevery 
expedition that may come out, the importance of select¬ 
ing, as observing stations, places at a distance of at least 
60 or 70 miles from the sea On the other hand, the 
advantages of going farther inland are doubtful, and 
as the railways go no farther, travelling would be more 
difficult 

John King, 

British Vice-Consul, Carnzal Bajo, and Engineer 
of the Carnzal and Cerro Blanco Railway 

Carnzal Bajo, Province of Atacama, Chile, 

May 1892 


(Copy of Mil Martin’s Letter) 

Mima Brontes, Jarilla, May 2, 1892 
Dear Sir,— l have now the pleasure of enclosing the form 
which you tent to be filled up Ai I did not receive your letter 
111! April 9, I could not of coonc fill in the first nine 
dayi, but as you will tee by the observations that as the last 
twenty days have been almost invariably dear, I think the 
astronomers could safely decide to come here as far as clear nets 
of sky is concerned 

An observatory could very easily be placed on one of the 
spun of the Cerro del Cobre, to the south of the latter It is 
easily accessible to mules with 250 pounds and affords an unin 
tempted view of the sunrise 

Hoping that the filling up of the form will be found to fulfil 
all requirements. I remain, dear sir, 

1 Y ours sincerely, 

(Signed) William M Martin. 

John King, Eiq , Carrlzal Bajn. X 
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DR MODIGLIANI'S RECENT EXPLORA TIONS 
IN CENTRAL SUMATRA AND ENGANO 

L ITTLE more than two years ago, writing in this 
journal on the results of Dr Elio Modigliani's 
accurate and highly interesting exploration of Nias 
(Nature, vol xli p 587), I made the remark chat our 
joung traveller had shown that he was made of the stuff 1 
of the very best of scientific explorers It is therefore 
with no small pleasure and pardonable satisfaction that I ; 
now have the good fortune to show further proofs that I j 
was not mistaken in thus judging him 

Those who have once tasted the sweets of true ex¬ 
ploration in little-known lands, and who are animated by | 
the smallest spark of fuoco \ncro l have felt and know well | 
that thirst for further travels which goads the late traveller ] 
to new wanderings It was thus with my friend Modi¬ 
gliani, and he had hardly finished seeing Ins book on 
Nias through the press, when he began to long to be 
away again He lir^t thought of taking off the edge of 
his peregrinaLory desire with a visit and collecting tour Lo 
the less-known parts of our new “Eritrea/' but an acci¬ 
dent, which might hue had serious consequences, kept 
him back on the e\ e of departure On regaining his 
health, far from being dis¬ 
couraged, he matured a ___ 

wider and bolder plan—that 
of returning to the \ ast and 
lovely lands of the Malayans, 
and penetrating to the heart 
of bumatra through the 
country of the Toba liattaks 
Dr Modigliani left Flo¬ 
rence in August iSqo Early 
in October he was at Siboga, 
then at Padang bidempuan, 
in Sumatra, where he inter¬ 
viewed Mr van Hasselt, well 
known in connection with 
the big Midden Sumatra 
exploration / however, as the 
sequel proved, not much in¬ 
formation and aid were got 
from Mr van Hasselt and 
his Government , besides, 
war was going on in the 
Toba region, but this did not 
deter Modigliani from his 
object He had secured the 
services of Abdul Kerim, the 
Persian collector and taxider¬ 
mist, who had been with 
Marquis G Dona from 1862 
to 1874, first in Persia, then 
in Borneo and Tunis, and 

finally at the Museo Civico at Genoa, which, under 
Dona's energetic and enlightened direction, has, during 
the last twenty-five years, been one of the most acti\e 
and fertile centres of zoological research in the world 
This was fortunate, for the Javanese hunters and collectors 
engaged at Buitenzorg were not very efficient 

Although he included in his baggage only things that 
were strictly necessary, he had to engage at Siboga 
forty-one earners, mostly Toba Battaks, to convey it 
to the lake That route, hardly practicable twenty 
years ago, is now safe, and the only trouble met with 
was from Dutch convicts engaged in repairing the 
road It was on this road r at Ayer Kotti, that the 
American missionaries, Messrs Munson and Lyman, 
not many years ago, were killed and eaten by the 
Battaks of the neighbouring village, Huta Sakkak, The 
country rise* continually from the coast until the high¬ 
lands of the Toba plateau are reached , it is undulated 
with mountains and broad valleys, such as that of 
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Sihndung, but on the highlands the forests have dis¬ 
appeared, and the watered depressions with dense vege¬ 
tation and the chimps of bamboos surrounding the villages 
are dotted about At Tarutung, the principal village ot 
Sihndung, Modigliani obtained important information on 
the independent Battaks from Mr Welsink, the Dutch 
Assistant-Resident, who had long resided in the Battak 
country, and been some time Controleur at Laguboti on 
Lake Toba, now occupied by the Dutch The Singi 
Manga Rajah, head chief and religious primate of the 
Ilattaks, who had already given so much trouble to the 
Dutch, was again coming to the front, and this time m 
connection with the irrepressible Atchinese from the 
north— an alliance of hereditary foes, for the Battaks hav e 
always lepulsed the Mohammedan Malays against the 
invading whites 

By the middle of October i8yo, Modigliani was aL 
Bahge on the shore of Lake Toba, and on the edge of the 
wild and unexplored Uaitak country, the land of hi** 
dreams He describes the lake as grand and imposing, 
but more like a northern lake, such as Loch Lomond, 
because of its bleak bare mountains and early mists, than 
what might have been expected in the heart of a tropic d 
island Lake Toba is about forty four geographical milc=. 


. r - • *? ms 
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Fin 1 —Sclr* (boaO on Luke Toba 

| in length , a large mountainous peninsula divides it in two 
I —Tao Silalahe on the north, and Tao Balige on the south 
At Balige Modigliani had the use of a good house, once 
j occupied by Mr Welsink. He paid an early visit to the 
Controleur , Mr van Dijk, at Laguboti, who placed at his 
[ disposal the Government boat with its crew, but requested 
to be informed of any excursion on the lake beforehand, 

! as some of the lacustrine villages were hostile Modigliani 
started for a first exploration of Lake Toba on October 
27 An old chieftain, Ompu Rajah Doll, went with 
him, partly as guide, partly as protector He was on his 
, soluy the long swift canoe, excavated from a single tree, with 
which the piratical enterprises on the Jake are so deftly 
performed, this, not one of the largest, was 18 metres 
Jong and 1 metre in width , it was manned by eighteen 
paddlers and one steersman The place of honour is at 
the prow, which U singularly ornamented. At Ade Ade, 
one of the further villages, he secured the good will of the 
powerful chief, Ompu Raiah Hutu, and with him visited 
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the site of Lumban Rajah, the former residence of the 
Singa Manga Rajah, destroyed by the Dutch The chiefs 
and head men of several neighbouring villages had assem¬ 
bled, and many were the questions they put to Modigliani 
Amongst othe-s, they asked him who was his Rajah 
“The Rajah Roma " said he 'I his caused a great dis¬ 
cussion, after which one of the chief* said 11 How is it 
that we, having sent to Rajah Rom (not Roma) presents 
of horses and buflaloes, have nc\er received a return or 
an answer? 1 ’ Modigliani was at Hrst lather embarrassed 
at so direct a question, but replied that the presents had 
not been received, having perhaps been intercepted This 
appeared to convince them, and a Rajah Uti was men¬ 
tioned as apparently the guilty party I have mentioned 
this episode because it turned out to be a most fortunate 



tit i —The guru S-tmulain 


one for our traveller, who got to be known as the envoy 
of Rajah Rom, and even as that mystic personage him¬ 
self It appears that by that name a venerated authority 
is known to the Batraks, and Modigliani thinks it may 
be no less a personage than the Hindu god Rama As 
ihe sequel will show, under the patronage of Rajah Rom, 
Modigliani was able to penetrate into the heart of the 
independent Battak country, where, in all probability, no 
other European would have been able to go ; and many 
were the things he had to promise in Rajah Rom's name, 
and many ihe present! and great the aid he got as his 
envoy The greatest depth found by Modigliani in Lake 
Toba was 450 metres , the temperature of the water was 
24° to 23 0 C, at the surface, and 23° to 22 0 C near the 
bottom Only four species of fish, two of inollu_*s and 
two of crustaceans, appear to live in the lake 
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As a locality better suited for zoological collections, 
Modigliam went in November to live in the forest of Si 
Kambe, where, at an elevation of about 1370 metres, he 
built himself a log hut Here the maximum day tem¬ 
perature ranged from 28 J to 30" C , the minimum night 
temperature from I2 n to 13 C 

It was from his hermitage in Si Ranibe that Modigliani, 
eluding the official impedimenta, started on his adven¬ 
turous and bold journey across Sumatra, right through 
the country of the independent and hostile Battaks Now 
his supposed connection with the legendary Rajah Rom 
did him a right good turn , for the yet more or leas inde¬ 
pendent chiefs sought him out, hoping that through his 
influence Rajah Rom might be induced to redress their 
wrongs Amongst these was a guru , one of their priests, 
wise men, and literati, named Samalain, a staunch friend 
of the Singa Manga Rajah, who not only visited Modi¬ 
gliani but undertook to guide and protect him in hi* 
exploration of the (by Europeans) untrodden Battak 
territory In one of his letters to Marquis Dona, Modi¬ 
gliani gives a vivid description of the savage energy of 
guru Samalain, of his devotion to the Singa Manga Rajah, 
and of his love of independence The guru sent seven 
of his devoted followers 10 act as carriers, and talcing one 
of his Javanese hunters and his interpreter, Si-gu-tala, a 
BaLtak, Modigliani left his encampment in the forest of 
Si Kambe at midnight on December 19, 1890 The 
utmost caution was necessary to cross the frontier line 
without being discovered by the colonial authorities 
After a forced march of ten hours, th c guru having joined 
him on the way, Modigliani reached the village of Lumban 
Bulu, well within the territory of the independent Battaks 
The village chiefs, with amied retainers, and those of 
some neighbouring villages,all fully armed and equipped, 
with spears, llint-Jock muskets plated with silver and 
ornamented with ribbons, and their peculiar swords with 
heavy ivory handles, accompanied and surrounded him 
His reception was far from friendly They would not believe 
that he was not a Dutch emissary, and spoke of sending 
him back , even the energetic protestations of the guru 
Samalain. were received with signs of doubt At this 
juncture our traveller had a happy thought, and drawing 
from a pocket the flag of Italy, he suddenly displayed it, 
exclaiming “This is the flag my Rajah gave me , see, it 
is different from that of the Dutch , but when it is unfurled 
Debata (God) is present—you must rise and uncover your 
heads w The difference was at once noted, and Puttua, 
the chief who had shown himself most hostile, turned to 
Modigliani and said “ 7 'a 6 i } rajahnami J '(“Hail, my chief ") 
The others joined, and then two fowls and a pipe were 
brought to our traveller, and orders given to prepare the 
sirih of welcome and friendship This is done with special 
ingredients, the absence of any of which would do away 
with the sincerity of the offering 

Modigliani was thus allowed to enter the independent 
Battak country The next day he resumed his journey 
towards the east coast He had to pay for passing a 
bridge, The Battaks know well the value of money, and 
use the Spanish dollar divided into 480 doits of copper, 
bearing the date 1804, the British arms, and the in¬ 
scription “ Island of Sumatra "(or the same inscription 
in Arabic), or else simply a fowl 

Amongst the many interesting things he saw, heard, 
and learnt, special mention must be made of ihe magni¬ 
ficent waterfall formed by the emissary of Lake Toba 
Modigliani had some difficulty in visiting it, for it u the 
reputed abode of powerful spirits, or sombaon It is, 
he says, grand beyond description , all the rivers of 
the region joiri the emlasaiy of the lake in the fall, the 
native name of which is Martua Sapuran Si-anmo: the 
result is the River Assahan, which flows into the Eastern 
Sea near T&ngion Balel This li an Important geographi¬ 
cal discovery, and our friend may well be proud of it. He 
succeeded in taking a magnificent photographic view of 


OCTOUER 13, 1892] 


NA TURE 


56 1 


1 

the principal cascade Two Battak villages T.inga and 
Suanan, are on each side of thefall Modigliani managed 
to visit both, though hostile to each other, as he learnt, 
on account of cannibal feats recently committed reci¬ 
procally , thus cannibalism is not yet exLinct amongst the 
Battaks In this trip Modigliani went as far as Bandar 
Pulo, near the east coast , but not wishing to get into 
difficulties with the Lontrohio at Tangiong Ualei, he 
turned back tnwnrds Toba, taking this time a new route 
up the valley of the Qualu or Kuwalu Riier 

The return journey was adventurous, and more than 
once Modigliani and his small parly were m imminent 
danger A war expedition of the 
Dutch had recently been this way, 
and the depredations and looting of 
the so-called friendly chiefs and their 
followers had left behind visible 
traces, and a burning sense of hate 
ind vengeance against the sordado 
of the Cumponi (Dutch), although 
nothing can tie said against the con¬ 
duct of the Dutch colonial troops 
It required all the energetic per¬ 
suasions of guru Sumalain and all 
the calm courage of Modigliani to 
ivoid hostilities At the village of 
Si Buttua, well fortified and in a 
commanding position, as most are, 
admittance was gained with diffi¬ 
culty , and matters went worse at 
the village of Lumban Bailie, where, 
however, finally Modigliani, as Rajah 
Rom, was treated with high honours 
and a dance His last station was 
at Hite r lano, the native village of 
his man Si-gu-tala Here, after 
some delay and hesitation, he was 
treated with friendliness , and to- 
cclebrate the return of Si gu-tala a 
buffalo was killed, a very grand feast 
in the Battak country A good 
tramp of fourteen hours took Modi¬ 
gliani from Hite Tano back to his 
log hut in the forest of Si Rambc 
He had been away a little more than 
a month 

Of course, this adventurous trip of 
Modigliani amongst the mdepenaer t 
Battaks got known, the Dutch au¬ 
thorities informed him that he would 
be expelled if he attempted again to 
cross into the Battak country, and 
he found that all his movements 
were watched and reported by the 
native police {opus') He therefore 
decided to return to Siboga, where 
he was on March 14, 1891 He re¬ 
mained there collecting and taking 
notes until the first days of April, 
when he proceeded to Bencoolen 

The Geographical Society of Bata¬ 
via had invited him to explore the 
island of Engano, and a Government 
steamer was to convey him there Modigliani had ac¬ 
cepted with delight ; but, after waiting some time in vain 
at Bencoolen for the promised steamer, he decided to 
start on his own account, and did so. engaging the prahu 
of a Chinaman. 

Engano, the furthermost of the interesting islands which 
guard the western coast of Sumatra, has up to the present 
date been all but a terra incognita , Crawfurd, in his 
admirable “ Dictionary of the Indian Archipelago,” gives 
scant and partly erroneous information on Engano; whilst 
Vivien de St. Martin, generally so accurate, In his great 
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Geographical Dictionary,” now being issued, says very 
little, and tells us that the natives are Negritos 1 And 5 et 
Rosenberg visited and explored the island not many years 
ago Modigliani, during his stay of over two months, 
made a thorough exploration of Engano, and of the 
ways and customs of its natives, and it is indeed fortunate 
that he went there and gathered such rich ethnological 
and anthropological materials, for the natives of Engano 
are rapidly dying out, like those of other savage islands 
Ten years ago they were about Kooo , now, by the last 
reckoning of the Dutch Agent, they arc reduced to 840 » 
The natives of this island ccitainlv belong to the greaL 


Malayan family On looking over the photographic por¬ 
traits taken by Dr Modigliani, 1 was forcibly reminded of 
the Nicobarese , and Modigliani agreed, with me on ex¬ 
amining the fine series of photographs of natives of 
the Nicobar Islands in my collection, which 1 owe 
to the kindness of my fnend, Mr E H Man, Deputy 
Commissioner of the Andaman and Nicobar Islands, and 
well known for his exhaustive anthropological researches 
in those two interesting groups. 

Modigliani remained in Engano from April 25 to July 
13. 1891 His health, which had hitherto resisted many 
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and various sore trials, was at last uijured by the pesti¬ 
lential miasmatic emanations of the mingroie swamps 
of Engano, and he came away jjsl in time 10 save 
his life At the end of July he embarked at Batavia, 
and by the end of August we had the pleasure of wel¬ 
coming him back to Florence 

He has already given brief accounts of his exploration 
of the Toba country in letters and in two lectures re¬ 
cently delivered at Rome and Florence He is now busy 
working out his ethnological materials , those pertaining to 
zoology have already been partly examined by specialists 
The principal novelties in zoolog) are, as was to be ex¬ 
pected, from Engano Amongst those already published 
I recall the following —Birds (^rauia/uvfnganena\, 
Pcncrocotus modtghanii^Zosttropsimc> /.r, Gtouchhi hu- 
colam<t,Calornis tnganensts, Gtacula t ngam tms, Carpo- 
phaga <vnothora \, and Wmropygia ttiwamomtir, are 
new species from Engano, recently described by 
Count Salvadon , besides, Modigliani has established 
the hitherto unknown habitat of a lovely Parroquet 
{Palerorms modest it) Reptiles Dr tun modit>Iiann^ 
Lyiotoma relict inn } and Coluber enganemr \ are new 
species recently described by Dr Vinciguerra, also from 
Engano 

On the anthropological and ethnological materials col¬ 
lected by Dr Modigliani on this voyage, which are many 
and of great interest, I intend writing a special report, 
which will be published elsewhere l will therefore, in 
concluding this communication, merely draw attention to 
their scientific value, mentioning the more important 
series 

Amongst the Toba Mattaks Modigliani was not suc¬ 
cessful in obtaining human skulls, but, with the help of guru 
SamaJain, he was able to take with rare ability and perfec¬ 
tion a magnificent series of plaster masks of the face 
from life, both of men and women He has made, besides, 
a spltfndid collection of photographs illustrating the people 
and their habits A most extensive and perfect senes of 
actual specimens and carefully constructed models made 
on the spot illustrate completely the houses, wpos t and 
boats, with their ornaments , the agricultural implements, 
house furniture, dress and personal ornaments , food and 
stimulants, with the utensils pertaining thereto , work- 
tools, and weapons offensive and defensive , religion and 
superstitions, witchcraft and literature The carvings on 
the houses, and the patterns of the textile fabrics of the 
Toba Battaks, are indeed remarkable as specimens of 
the finest style of ornamentation Amongst the numer¬ 
ous series illustrating the crude religion and manifold 
superstitions of this singular people, I may mention the 
carved wooden figures, with movable arms and a square 
hole in the chest, in which is the sacred relic (pangulu- 
balang) or talisman containing part of the remains of a 
sacrificed child , these figures, of which Modigliani has 
collected quite a number, are as rudely made as the 
karwars of North-west New Guinea Of the remarkable 
magic staffs, called generically tungal pagnaluan } but 
which appear to have individual names, Modigliani has 
secured seven , they consist of superposed figures, more 
or less conventionalized, hut beautifully carved in a hard 
dark wood in most cases, in which the human figure and 
those of the elephant, buffalo, lizard, and serpent are 
variously entwined Modigliani thinks that each of these 
staffs symbolizes the history of the village or clan to 
which it belongs, in which case they might be compared 
to the genealogical Maori staffs, like the one recording 
the history of the Ngatirangi tribe, now in (he British 
Museum. As samples of the little-known literature of 
the Battaks, Modigliani was fortunate enough to secure 
twenty of their book*, now rare They are ancient-looking 
tomes of various sizes, bound in wooden boards , the 
leaves are of beaten bark, the writing minute,mystic figures 
\hahha) being occasionally intercalated These books, 
written by learned gurus , are of a sacied, medicinal, 
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and encyclopedic nature, and much very valuable infor¬ 
mation on the Battaks will certainly be gained by their 
translation 

At Engano, Modigliani was able to obtain three skulls, 
and took six excellent plaster casts from the living 
His scries of photographs is also hne , but unfortunately 
some of the best were spoiled by the heat I have 
already noted the remarkable resemblance which the 
natives of Engano show with those of the Nicobar 
Islinds There aic amongst them faces which also 
recall Polynesian and especially Mieronesian Lypes 
Thus the photographs taken by nn friend, over a hundred, 
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are of great ethnological value The collections illus¬ 
trating the ethnography of Lhe Engano islanders are, I 
should say, complete besides beautiful models of the 
singular houses and canoes, and actual specimens of 
the ornamented portions, viz doors, cross seats, See , 
the mourning and ceremonial dresses and ornaments, 
house utensils, weapons, &c , are represented by a great 
number of carefully selected specimens 

In conclusion, I can only say that Dr Modigliani has 
done much excellent work, and that we may look for¬ 
ward with pleasure to the publication of the results of 
his investigations, both in zoology and in anthropology 

Henry H Giguoli 


A MODERN REVIVAL OF PRO UTS 
HYPOTHESIS 1 

I T frequently happens in the history of science that the 
line of thought engendered by one branch of study 
proves applicable in a totally distinct field In accord¬ 
ance with this principle a great stimulus is occasionally 
given in tome particular line of research by the encroach- 

1 " On ilu Origin of EUm«ni*rv Subnencei and on aomi Naw Rtliriona 
r'f their Atomic Wilghtu” Bj Henry Wilde, FAS (London . Kegan 
Fml, Trench, Trflbnar, end Co , ilgi ) } 
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ment of an investigator who brings the vitalizing ideas 
derived from his own work to bear upon a new subject 
It was with some such notions as these that we were pre¬ 
disposed to welcome Mr Wilde's attempt to deal with 
the greatest of all the problems presented by modern 
chemistry, but a careful consideration of the author's views 
has, we regret to say, left us in a state of disappointment 
for reasons which we will endeavour to explain to the 
readers of Nature. 

The work under consideration is a quarto pamphlet 
of eighteen pages and a folding table giving the author’s 
and other arrangements of the chemical elements It 
consists of a preface dated May 1892, and a paper re¬ 
printed with additional notes from the Memoirs of the 
Manchester Literary and Philosophical Society for 1883 
and 1887, the results having been hrst made known in 
the Proceedings of the same Society foi April, 1878 
The preface and paper are followed by translations of the 
same into French Everything emanaiing from a recog¬ 
nized authority in a distinct department of science is 
worthy of consideration by chemists, and there are scat¬ 
tered throughout the work many statements which we 
cannot but endorse There are, moreover, a few sugges¬ 
tions here and there which might be fiuitful, and al¬ 
though the general result is disappointing, it is opportune 
that the author should have restated his hypothesis at a 
time when all chemists have more or less assimilated the 
views of Newlands, Mendeldef, Lothar Meyer, and their 
followers It may be stated at the outset that Mr Wilde’s 
theory has nothing to do wiLh an electrical origin of the 
elements as his reputation as an electrician might at first 
lead us to imagine 

In very brief terms the author’s theory is that the 
elements have been evolved from hydrogen by a process 
of nebular condensation In so far as he regards the 
elements aspol>merides (as we might now cxpiess it) of 
hydrogen, there is nothing new in Lhe idea It is Trout’s 
hypothesis pure and simple We are far from asserting 
that this hypothesis his been disproved , there is a fas¬ 
cinating simplicity about it—it 15 so much in harmony 
with the general course of nature that matter should have 
been evolved from some primordial Stull Lhat we should 
like it to be true , but unfoi tunately the most evict deter¬ 
minations of atomic weigh ls have in later times not always 
conformed to the requirements of the hypothesis Mr 
Wilde in effect, if not in words, says taut pis pour Us 
taits f These numbers ought to be whole multiples of 
the atomic weight of hydrogen, and Mr VVildc un¬ 
hesitatingly makes them so. In some cases the dis¬ 
crepancy between the observed atomic weights and those 
calculated from the theory is so great—apart from ihe 
doubling or other manipulation of some of the old numbers 
—that this alone will damage his case in the eyes of those 
who know the scrupulous care taken and the variety of 
methods resorted to in order to secure purily of material 
in such determinations We give a few examples — 



Accepted Atomic 
Wiighi 

Go leu [lied 


\ccdpled Atuiniu 
Weight 

Calculated 

Cu 

63 IS 

62 

Cr 

52 45 

54 

Be 

9 08 

s 

w 

181 6 

186 

he 

43 97 

42 

Si 

28 2 

35 

Ga 

=2 9 

96 

Ni 

53 6 

56 

Y 

So 9 

123 

Co 

S 8 6 

5 6 

In 

113 6 

* 5 ° 

Ir 

192 5 

196 

Ta 

182 

18 5 

Os 

191 12 » 

196 


A large number of atomic weights not given above differ 
by one unit from Lhe experimental results , in fact, more 
than half the existing determinations are in the light of 
the present theory erroneous to a most humiliating extent 
we are not bigoted in our faith respecting the unas¬ 
sailable accuracy of the determinations of these con¬ 
stants ; we all know the enormous difficulties which meet 
the chemist in hLs attempts to obtain his compounds in a 
■Ute of purity. In one part of his paper the author sug- 
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gests “ that slight dilierences in the determinations may 
arise from the latent affinity which some elements have 
for minute quantities of another, 5 which is a reasonable 
supposition in its way, although not very happily ex¬ 
pressed But later he somewhat inconsistently remarks 
“ that these discrepancies are due to some unknown 

cause which prevents their [/ e Cu, /n, &.c ] true atomic 
weights from being ascertained ’ 

From a puiely philosophical standpoint the authors 

f iroposed emendations of the atomic weights are perfectly 
egitnnate If it can be satisfac torily proved lhat these 
constants are the numerical consequences of some 
general law requiring that Lhe relatixe combining weights 
referred to hydrogen should be whole numbers, it is cor¬ 
rect to conclude that our determinations are, through 
experimental error, difficulty of separation, , faulty 
That some such law exists has been surmised again and 
again, but unfortunately the proof has not yet been found 
Now the central idea of Mr Wilde’s paper is that there 
is an analogy beLvveen Body’s law of the planetary dis¬ 
tances and the numerical relationships between the 
atomic weights, and he even attempts to show that this 
analogy is the result of a causal connection between ihe 
phenomena This is the most important suggestion in 
the work, as the whole novelty centres in this idea, and 
lhe subsequent acceptance of his views will turn upon the 
strength of his case in demonstrating these i\*o points 
first, that Bode’s “law" is the expression of a physical 
reality , and, secondly, that the numerical relations 
bcLween the atomic weights are the physical expressions 
of a causal connection between the distances of the 
planets and the condensation of ihe primordial matter 
( J hydrogen ) 

The hist point is purely astronomical, and vve prefer to 
let astronomers speak on the subject Trof Simon New¬ 
comb says (“ Popular Astronomy ") — 

It is true Ihu many ingenious people employ themselves 
from nine to limt in working out numerical relations hetween 
the distances of ihe planels, their misses, their times of rotaLion, 
and so on, and will probably continue to do so , oetxuse the 
number of such relations which can he made to come somewhere 
near to exact nuinhers is very great This, however, does not 
indicate any 1 iw of nature If we take forty or fifty numbers of 
any kind—say the years in which a few persons were born , their 
ages in years, months, and days at some particular event in Lhcir 
lives , the numbers of the houses in which they lived , and so 
on—we should find as many curious relations among the numbers 
as have ever been found among those of the planetary system. 

The author thus gets but Utile support from astronomy 
and it is to be observed that in the list of planetary dis¬ 
tances which he gives he stop** short at Uranus , Neptune 
occupies an awkward position for Bode’s "law" The 
flight which is taken in connecting this “ law " with the 
atomic weights is, however, a bold one and worthy of 
being given in the auLhor's own words After stating the 
nebular hypothesis he says — 

That this gaseous or primordial substance consisted of a 
chaotic mixture of the sixty-five elements known to chemists is 
a notion too absurd 10 be entertained by afiy one possessing the 
faculty of philosophic thinking, os lhe regular gradation of pro¬ 
perties observable in certain senes of elements clearly shows 
that elementary species are not eternal, but have a history, which 
it Is the proper object of physical science to unfold 

With this we most cordially agree, and as the same 
idea has been repeatedly expressed by chemists and 
physicists, we do not imagine that it is likely to be contro¬ 
verted Then he continues ■— 

One of the principal facta which, to my mind, establishes 
the nebular theory of the formation of planetary systems on ■ 
firm bails il Bode’i empirical law of the distances of the mem¬ 
bers of the solar syttem from each other and from the central 
body, as in this law il comprehended the idea of nebular con¬ 
densation in definite proportion* Now, if elementary species 
were created from a homogeneous substance possessing a 
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capacity for change in definite proportions, it is probable that 
the greater number of elements would be formed during or afier 
the irnniilion of the nebular matter from the annular to the 
spheroidal form Moreover, as great cosmic transitions are not 
made ptr salium , it might be expected that some modification 
of the law of nebular condensation into planetary system*, a* 
exhibited in Bode’s law, would be found on the further conden 
sation of the primitive matter into elementary species 

There appears to be a flaw in this chain of reasoning 
which weakens the whole paragraph It is difficult to 
see how a law, which the author himself describes as 
“ empirical/' can establish a theory on a " firm basis ” 
We admit that an empirical law may be of use - Bode’s 
law is a case in point —but surely it must passbejond 
the stage of empiricism before it can establish anything 
on a firm basis The astronomical foundation having 
therefore been shown to be insecure, or, in ihe opinion of 
astronomers, even non-existent, it remains next to con¬ 
sider the second point, with respect to which we shall let 
the author speak for himself - 

One objection raised against the theory which I have pro ( 
pounded on the origin and compound nature of the element') I 
will remark upon, is an alleged want of causal connection he 
tween the aeries oF planetary distances and a senes of atomic 
weighta Now, considering that specific gravities and atomic 
weights are admittedly correlated properties of the elements, 
and that specific gravities are fundamentally correlated with the 
dimensional properties of space, it follows that planetary con¬ 
densations within interplanetary space are correlated directly 
with atomic condensations and atomic weights within that space 
Hence the law that every increase of atomic weight, in a well- 
defined odd or even senes of elements, is attended by an increase 
of specific gravity, is a natural consequence of the ihcory 

This is quoted from the preface , the mechanism of i 
the process is described in the paper as follows — | 

In the present hypothesis it is assumed —(i) That amass j 
of hydrogen, of a curvilinear form, acquired a motion of rotation I 
about ■ central point, which caused u to take a spiral or con¬ 
volute form (2) As each successive spiral or convulution was 
formed, the particles of hydrogen combined with themselves, as 
far ai the septenary combination, to constitute the type of each 
senes of elements—the number of types or series being equal to 
the number of convolutions of the rotating gas According to 
thiH view, the elementary gToupa may be represented as forms of 
Hn, Il2n, Hjn, H411, HJd, H6n, Hyn , the internal convolu¬ 
tions forming the highest type, Il7n, and the outer convolution 
the type Hn (3) That on a further condensation of the ele¬ 
mentary matter a transition from the spiral to the annular form 
occurred, during or after which the senes under each type was 
generated in concentric zones and in the order of their atomic 
weights, until the highest member of each species was formed 
(4) That as the elementary vapours begm to condense, or assume 
the liquid form, their regular stratification would be disturbed 
by eruptions of the imprisoned vapours from the interior of the 
rotating mass The disturbance would be further augmented by 
the subsequent combination of the negative with the positive 
elements, and also by the various solubilities of their newly- 
formed compounds , so that the evidence of such stratification of 
the elementary vapours as I have indicated must necessarily be 
more fragmentary than that of the geological record 

In support of this last statement the author mentions 
the welbknown association of allied elements in minerals 

The idea of an evolution of matter by a process of 
nebular condensation as above set forth is to be found 
under various forms in the writings of Herbert bpencer, 
of Steny Hunt, Lockyer, and others. Also, it may be 
remarked in passing, that the hypothesis of stratification 
in the order of density was applied to the sun by John¬ 
stone Stoney about the year 1867 In fact the general 
notion of elementary evolution is so obvious that it cannot 
fail to present itself again and again to those who think 
over each problems as are here dealt with For the sake 
of chemical philosophy we only wish that this speculation 
could be placed on a firmer basis of observation orexpen- 
ment 1 —if for no other reason in order that the minds of 
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chemists mighL be cleared of this inorganic Urschletm in 
which since the time of Prout they have been compelled 
to wallow 

Reduced to its ultimate terms it will appear, then, that 
Mr Wilde’s view is a combination of the nebular with 
Trout’s hypothesis, the latter being stated with a precision 
and boldness which certainly goes beyond any utterance 
on this subject to be met with in chemical literature since 
the time of its piomulgation Although the author takes 
hydrogen as the first stage in his evolutional series he 
admits, with Prout, that this element "may have been 
evolved from an ethereal substance of much greater 
tenuitv ” Under the seven stages of condensation com¬ 
prised from Hn to Hyn The author arranges all ihe 
chemical elements in a tabular form leaving gaps for un¬ 
known elements, and correcting the atomic weights where 
necessary so as to make them accord with the hypothesis 
borne of the results of this treatment have already been 
alluded to The way m which Bode’s method is applit d 
will be understood by taking one example, viz the first 
series, Hn — 

o o 7 Li — 7 

1 23 - o - Na - 23 

2 23 7 - K 39 

3 23 - 7 = Cu ^ 62 

4 23 7 ^ Rb - 

5 23 - 7 - Ag - 108 

b 23 7 = Cs - 131 

7 23 - 7 = -=154 

* ' 23 - 7 - - - 177 

9 > 2j - 7 -Hg 200 

The rule of construction is multiply the atomic weight 
of the second member (Na = 23 in the above) by the arith¬ 
metical series and subtract the atomic weight of the first 
member (Li = 7 in the above) from the products , the 
results are the atomic weights of the elements of the senes 
This method is applied also to the group Hsn with 
tolerable success, provided the atomic weights are modi- 
pi d to even numbers and that the atomic weight of 
beryllium is made 8 Mr Wilde’s second group is given 
below — 

Be, 8 , Mg, 24 , Ca, 40, Zn, 64 , Sr, 88 , Cd, 112 , Ba, 136 , 
jr, 160 , x, 184 , Pb, 208 

This is presumably one of the new relations between 
the atomic weights referred to in the title of the paper 
In the third group, however (H3n), very considerable 
modifications of the atomic weights have to be made, as 
will be seen from the author’s results — 

C, 12 , AI, 27 , Sc, 42*, Ce, 69* , Ga, 96* , Y, 123* , In, 150* , 
Er, 177*. Tl, 204 ,Th, 231 

The six numbers marked with an asterisk stand for 
44,92 or 141,70,617 or B9 5,75 6 or 113 4 , and 170 6 
respectively A system which necessitates this amount 
of manipulation of experimental results will certainly fail 
to commend itself for adoption by chemists The pro¬ 
posed change of beryllium from 9 2 to 8 is directly opposed 
by the determination of the vapour density of the chloride 
by Nilson and Pettersson, and if adopted would cause 
this element to become still more divergent from the law 
of DuJong and Petit The vapour density of indium 
chlonde as determined by Nilson and Pettersson is in 
accordance with the accepted atomic weight of that ele¬ 
ment and opposed to that given by Mr Wilde* The 
elements associated in the first and second groups re¬ 
spectively, may be allowed to pass as natural allies, but 
the separation of carbon from its analogues, silicon, tita¬ 
nium, &c, and its association in the third group with 
aluminium, scandium, gallium, flee, is a violation of Known 
relationships. The four halogens according to theft 
atomic weights belong to the author's first (Hn) group. 
They are regarded as the negative analogues of the alka¬ 
line metals and are therefore placed In a separate column 



October 13, 1892] 


NATURE 


57i 


id such a wav as to bring out the relation that there is a 
constant difference of 4 between each halogen and iLs 
positive analogue — 

Na f 2 j - 4 = 19, K f K, 39 - 4 = 35, Cl , Rb, 83 - 4 = 81 
Br , Ci, 131 - 4 - 127, 1 

In a similar way the oxygen group is made into a 
negative column having positive analogues in the H211 
group and showing a constant difference of 8 — 

Mg, 24 - 8 = [6, O ; Ca, 40 - 8 — 32 h , Sr, 88 - 8 = So, 
Se , lJa, 136 - 8 = 128, Ta 

Of course chemists have long been familiar with various 
numerical relationships between groups of allied elements, 
but this does not appear as sufficient evidence for altering 
the atomic weights of Br, Cl and Se, unless these re¬ 
lationships can be conclusively shown to be the necessary 
result of a general law 

But apart from such defects as have been pointed out, 
it will be seen that the proposed grouping breaks down 
altogether after the third group The author is hardly 
fair when he says (Preface, p iv ) —“ While the multiple 
relations subsisting among the atomic weights of the 
other senes of elements are highly interesting, they do 
not possess, in the present state of our knowledge, that 
degree of precision which is the distinguishing feature of 
the series Hn and H2n An exception might, however, 
be made in favour of the senes H3n, &c ” 

As a matter of fact it is not a question of “ degree of 
precision " at all, for, as far as we can see, the other 
groups do not lend themselves to the Rodeian method , 
at any rate, not in the form applied to the groups Hn, 
Han, and H3n We give the author’s results as com¬ 
pared with those obtained by the application of his own 
method — 

Group 

x - 16 , a = 32 , Ti =48 , (je - 72 , Zr — 92 , Sn — 116 , 
La ~ 140, 1 164 , D - 18S , U — 240 

The numbers obtained by the rule (1, 2, j, 4, &c X 32, ind 
16 subtracted from each product) are 32, 48, 8o, U2, 144, 176, 
208, 240, &c , which, after I Itanium, do not represent any 
aonm weights in the group till Uranium is reached 

Group //5// 

B = 10 , P — jo , V = 50, As = 75 , Nh = 95 , Sb = 120 , 

x = 140, x — 165 , Ta = 185 , hi = 210 

Calculated (l, 2, 3, 4, &c x 30 and 10 subiracied from ench 
product) the numbers arc —30, 50, 80, no, 140, 170, See 

Group //6m 

jc ~ 18 , X = 36, Cr = 54 , Mo -=> 96 , I -144, W = 186 

Calculated (l| 2, 3, 4, &c x 36 and 18 subtracted from each 
product) the numbers arc —36, 54, 90, 198, &c. 

Group Hin 

N = 14; Si = 35 ; [Fe = 56, Mn = 56 , Ni = 56 , Co = 56]. 

[Pd — 105, Rh = 105 ; Ru = 105 , Da = 105], [Au = 196 , 

Pt = 196 , Ir = 196 , Ob ■ 196] 

Calculated (i, a, 3, 4, Ac., X 35 * Q d 14 subtracted from each 
product) the results are —35, 56, 91, 126, 161, and 196 

The association of nitrogen with silicon and the metals 
of the iron and plAtinum groups is, to say the least of it, 
incomprehensible. We have thought it desirable to give 
this analysis, for no reason is given m the paper for this 
particular grouping after the third senes, beyond the well* 
known chemical relationships of the elements which, as 
W |fi •ometimes violated in a most unaccount- 

ablewab The groups are obviously not constructed by 
the Bodeian method , the atomic weights are modified in 
many cases by one or two units, and the result is a 
classification which differs only from the received classi¬ 
fication on poind which cannot possibly be conceded by 
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chemists The reason why silicon is separated from its 
analogues is as follows — 

Now, if silicon were the true analogue of titanium, the 
oxides of these element! should be isomorphous, whereu the 
crystalline form of quarLz is hexagonal, while rutile, anatase, 
brookite, rircoma, and tinstone (similar oxides of members of 
the aeries Il4n) are tetragonal , consequently, silicon does not 
belong to the senes H411 

This is a point, and out of justice to the author we give 
it for what it is worth, 3 but the atomic weight of silicon 
has been determined by the vapour density of its chloride, 
and the result is fatal to Mr Wilde's classification His 
attempt to justify the atomic weight 35 by an appeal to 
the specific heat is unfortunate, because he takes the old 
determination by Regnault (o 176) instead of the more 
recent determination by Weber (o 203 at 230 J C ) More¬ 
over, he is inconsistent in not allowing the same correction 
for boron and the other elements which deviate from 
Dulong and Petit’s law 

We cannot go much further into the details of this 
paper Enough has been written to justify the dis¬ 
appointment which we expressed at the outset, and it is 
only the intrinsic importance of all questions bearing 
upon the origin of the elements that has warranted such 
extended treatment It appears that the numerical rela¬ 
tions which are brought out by the author's method have 
either long been known or else—as in his application 
of Lhe Bodeian method—they do not exist beyond a 
limited number of groups The results do not take us 
beyond the point at which chemists were left by 
Dobereiner, Pettenkofer, Dumas, and numerous other 
chemists who, for three-quarters qf a century, have 
directed attention to such numerical relationships- In 
some respects—such, for example, as in the exactness 
with which the atomic weight of an element is the arith¬ 
metical mean of the elements above and below it in the 
same senes — Mr W llde’s numbers express the relation¬ 
ship more closely than those of any other author , but 
this agreement is simply brought about by forcing the 
atomic weights into the requirements of the case. The 
increase in density as the odd and even series are ascended, 
is nothing more than an imperfect wav of stating the 
well-known relationship between atomic weight and 
atomic volume, which is so much better shown* by 
Lothar Meyer's curves The table of elements presented 
by Mr Wilde ignores that fundamental principle of 
periodicity or recurrence of properties which is the key¬ 
note of Mendelifeff’s system, and which has led to the 
general adoption of that system by chemists We do not 
pretend that MendefeefT’a classification is faultless , the 
illustrious founder of the Periodic Law would be the fifst 
to admit that his system has certain imperfections Mr 
Wilde has emphasized a few of these in his preface, and 
he somewhat summarily dismisses the 'whole scheme an 
the following words — , u 

From the numerous discrepancies yrhich present themselves 
in the classification of the elements when arranged' in the 
regular order of their atomic weights, it will be obVteui that 
the idea of recurring properties or periodic functions, m terms 
of the vertical series of NewlandB or the horuorUai series of 
MendefeefT, has no more relation to chemical science than (he 
law of lhe increase of population, or ihs laws of variation and 
inheritance in organic species. 

Thu paragraph, penned in the present year, will, per¬ 
haps better than any qther statement that could be repro¬ 
duced from the paper, Enable chemists to form a correct 
estimate of the value of the work and of the authors 
qualifications for dealing' with the question of the origin 
of the chemical elements. - ' R- Meldola. 

1 ‘'Stannicand titanic oildca resemble ulica bolt physically and chemi¬ 
cally they might ha eapectsd 10 form ■nalwcuit compounds, and. 

b* UooiArphouA wilh * as Maripoac (18*9) found “dually 10 ba *ba 
cbm " MendeliefT* 11 Principles of Cnemiilry, vol II p. pj- 
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By the death of Lord Tennyson not only does FngJand lose 
one of her noblest son*;, but the world loses the Poet who, above 
all others who have ever lived, combined the love and knowledge 
of Nature with the unceasing study of the cnuaes of things 
and of Nature's laws When from this point of view we 
compare him with his forerunners, Dante is the only one it 

needful to name ; but although Dante’s knowledge was well 
abreast of his time, he lacked the fulness of Tennyson, for the 
reason that in his day science was restricted within narrow 
limits It u right and fitting that the highest poetry should be 
associated with the highest knowledge, and in the study of 
science, as Tennyson has shown us, we have one of the necessary 
bases of the fullest poetry—a poetry which appeals at the same 
time to the deepest emotions and the highest and broadest in¬ 
tellects of mankind Tennyson, in short, has 'ihown that science 
and poetry, so far from being antagonistic, must for ever advance 
side by ude We are glad to know that the Royal Society, of 
which Lord Tennyson has been for many years a Fellow, was 
fittingly represented at his funeral by its President and officers 

We regret to announce the sudden death of Mr. Robert 
Bullen, the curator of the Glasgow Botanic Gardens He was 
well known as a horticulturist, being especially successful in the 
cultivation of orchids The post vacated by his death is one of 
the best of the kind in the country, and we understand that the 
appointment will rest with the Corporation of Glasgow, who 
took over the management of the Botanic Gardens in 1891 

The death of Dr Leon Poincare, professor in the Faculty of 
Medicine at Nancy, is announced He died on September 15 
at the age of sixty four 

At the meeting of the Linntean Society of New South Wales 
on August 31, Mr H Deane, Vice President, who occupied 
the chair, referred to the 1 nis the Society had sustained by the 
demthofMr R D Fitzgerald, well known for his knowledge, 
and for his artistic delineations, of Australian orchids 

Russia, which already possesses some of the best equipped 
chemical laboratories in Europe, is to have another which is ra 
eclipse all others On September 13/25 the foundation stone of 
the new chemical laboratory of the University of St Petersburg 
was laid with befitting ceremony The new laboratory, which 
is designed by Prof Mentschalkin in collaboration with the 
architect Kra^sowsky, is based upon the best existing models In 
Germany and Austria 

In the Times of the loth inst there is an announcement that 
Surgeon-Major Laune has proved that the fall of blood-pressure 
in animals rendered insensible by chloroform is due to the action 
•f the antithetic on the brain, and not on the heart. When 
blood containing chloroform is allowed to reach the brain only 
all the ordinary phenomena of anesthesia are observed, but 
when such blood is conveyed to every other part of the body 
except the brum, which, by a peculiar arrangement of the ex¬ 
periment, is supplied wnh pure blood, the answthetic effect! of 
chloroform and also Its depressing effects on the circulation are 
not observed We are glad to see that Dr Laurie is still con¬ 
tinuing his experiments on a subject of such vital intereit, and 
we trust that his energy and the generosity of the Nizam, to 
which we owe the elaborate work of the Hyderabad Chloroform 
Commission, will meet an ample reward. 

The British Orniihologiiti’ Union, founded in 1858, consist! 
of upwards of 350 votaries of thu branch of natural history, 
who maintain as their organ the well-known ornithological jour¬ 
nal, Tlu IbiS) now in Its thirty-fourth volume The more artive 
members of the union have just formed themselves into a club, 
and wLU meet together once a month tp read and discuai papers 
and to exhibit ■ peel men 1 The lint meeting of the "British 
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Ornithologists’ Club” will he held on October 19. Mr 
Howard Saunders, F Z S , is the treasurer and secretary 

The university of Padua u about to hold a festival in honour 
of Galileo The seventh of December, 1892, will be the ter¬ 
centenary of the day upon which Galileo ascended the chair of 
mathematics at that university In the words of the letter of 
invitation which the rector, Frof. Carolus Ferrani, has just 
issued to some of the learned societies of Europe, "Ilia emra 
die Ann mdxcu sumrnus acernmusque investigator legum, 
qmbus caelestium terrestnumque rerum natura continetur, hie 
cathedram aacendit eamque voce sua 1 mmortal 1 tali commen- 
davit ” It is to the honour of Padua that it welcomed Galileo 
to this high position the very next year after hs had been publicly 
hissed and obliged to resign his professorship at Pisa The 
festival will extend from the 6th to the 8th of next December 

The Linn x an Society of New South Wales hu just issued 
a second circular with respect to the Macleay Memorial 
Volume by which it appears that only /170 has been contributed 
out of /400 which 11 required for the publication of the 
Memorial Volume The circular calls to mind Sir William 
Macleay'5 contributions to science, in purchasing and fitting out 
at his sole expense the ship Chtvert and exploring the island of 
New Guinea, and in presenting to the University of Sydney his 
entire collection valued at ^23,000, together with /6000 to 
provide salary for a curator Sir William Macleay was also 
the founder of the Linnsan Society of New South Wales, for 
which he erected a suitable building, and which he endowed 
with the ^um of ,£20,000 He further founded a chair of bac 
teriology and four scientific fellowship! at the University of 
Sydney, at a cost altogether of /47,00a The sum of /170 
seems hardly adequate as a recognition of these munificent gifts 
to science, to say nothing of the original researches which Mac 
leay himself conducted 

Mr Thomas Hodgkinb, of Long Island, New York, has 
sent to Lhe Royal Institution no lees than /20,ooo for the pro¬ 
motion of scientific research Not very long ago, as we noted 
at the time, Mr Hodgkins presented ,£40,000 to the Smith¬ 
sonian Institution at Washington 

The Severn Valley Field Club has completed the work of the 
current year It has paid some attention to the glacial deposits 
at Gloppa, near Oswestry, which have recently yielded to Mr. 
A C Nicolson a large senes of fouils The members have 
also visited the Tnassic rocks of the area round Warwick 
Their work concluded with an investigation of the Uricoman 
and Longmyndian formations of Western Shropshire under the 
guidance of the President, Dr. C Calloway 

Dr J M, Macfarlane has been appointed to the chair of 
Biology in the University or Pennsylvania, Philadelphia, He 
formerly held the post of senior assistant in the Botanical De¬ 
partment of the University of Edinburgh. 

An influential association has been formed for the promotion 
of the study of the Hausa language and people, in commemora¬ 
tion of the services of the Rev J. A Robinson, who died last 
year at his work as a missionary in the Niger Territories. Hausa 
11 the lingua franca of the Central Sudan, extending from the 
Sahara to the tribes near the Gulf of Guinea, and from the 
Egyptian Sudan to the French colony of Senegal Mr Robin- 
ton convinced himself that no satisfactory work of any kind 
could be earned on among the races of the Central Sudan with¬ 
out a knowledge of Hausa. The Executive Committee of the 
new Association have decided to endeavour, with the least 
practicable delay, to appoint two 11 Robinson Students,” con- 
venant with Arabic or Hebrew, whose preliminary labours 
would be carried on In the comparatively temperate climate of 
Tripoli, with a view to their proceeding at a Later date to the 
Central 9 udan, where they would make the language and cos- 
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toms of the Hamas subject! of careful study All scientific 
observation*! collected by these students daring their residence 
in Afnqa will be sent to the Association for distribution to the 
appropriate societies 

THE Association of American Agricultural Colleges and 
Experiment Stations will hold its sixth annual convention at 
New Orleans on November 15 The different subject assigned 
to station workers for the Columbian Exhibition will be dis- 
cuaied 

Prof H Marshati Ward, F R S .ofthe Royal Engineering 
College. Cooper’s Hill, will give a course of ten lectures at 
University College, London, on 1 'The Morphology and Physiology 
of Fungi and Schizomycetes n The course will begin on Thurs 
day,October 13, at 3 p m , and be continued at the same time each 
week till Christmas 

A LARi.K plant of Foutcroya is now in flower in the con¬ 
servatory of the Royal Botanic Society The secretary of the 
Society referred to it at the meeting of the Council on Saturday 
last. The plant is sometimes called the century plant, the idea 
being that it flowers only once in a hundred years In reality 
the flower 15 produced only once in the life of the plant, the 
duration or term of life varying considerably, according to the 
treatment the plants individually receive Specimens of the 
Agave Americana, have flowered in the Royal Botanic Society’s 
garden, the ages of them being well authenticated as over 80 
yean ; hut the plant is known to flower in warmer climes before 
twenty years of age The preaent specimen of Fourcroya is 
between twenty and thirty yean old It began on August A 
lut to produce its flower spike, which, although the plant is slow 
growing generally, developed at a rapid pace, so that on Sep¬ 
tember 15 the tip had reached the glass roof A square of glass 
being removed, the flower spike continued its growth, and it is 
now some 3 feet or 4 feet above the ridge, a total of over 30 
feet ID height 1 he leaves vary from 6 feet to 7 feet in length 

In his treatise, “On the Propagation of Electric Force.” 
Prof. Hertz mentions some experiments tending to prove that 
the production of resonance and the period of oscillation in 
resonaton are not influenced by the specific resintance or the 
magnetic properties of the secondary conductor But if the 
phenomena be observed electrometncally, the individual pro¬ 
perties of Lhe metals soon show themselves This method was 
employed by Mr V Bjerknes, of the University of Christiania, 
who gives an account of his reiullsjin No 9 of Wiedemann's 
AnnaJm Experiments made with copper, brass, German 
■liver, platinum, nickel, and iron show that meloli have differ 
ent powen of absorbing the energy of electric waves The rate 
of absorption increases with the resistance and with magnetiza¬ 
tion of the metal Iron and nickel were able to follow the oscll 
lations to a certain extent, which means Lhat their magnetiza 
(ion was actually reverted one hundred million times per second. 

A method of exhibiting the Hertzian oscillations to a large 
audience ii described in the same number by Mr L Zehnder, 
of ihe Unlvenlty of Freiburg The two conducting rodi placed 
in the focal line of the concave mirror are connected with a 
Geliiler tube, within which the ends are placed very closely 
together, but so that a discharge produces not a spark but a 
general luminosity inside the tube The secondary HeVtc effects 
etc too feeble to be visible except at a very short distance and 
in a darkened room. In this case they are augmented by a 
kind of relay. On either side of the terminals of the resonator 
etc two other terminals from a drcu.lt of 600 secondary cells, 
which can be regulated so that the current is just unable to 
treverva the distance between the terminals. As soon, however, 
as the resonator responds to electric oscillations, the relay Is 
brought Into action, and a brilliant discharge takes place, In 
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coses where such o large accumulator is not available, it is po* 
sible to work with another inductorium, or, still better, to ob 
tain the oscillating current from ihe primary coil by bringing 
one end of a wire into its neighbourhood, the other being led 
to earth. By such means it is possible to exhibit the pheno¬ 
mena in question without even darkening the room 

Thf weather during the first part of the po^t week was very 
bonlerouB and inclement over the whole of these islands Be 
tween Thursday, the 6th inst , and Monday lost, two deep 
depressions closely following each other passed over the country 
from off the Atlantic, and heavy gales were experienced in all 
parts of the United Kingdom, accompanied by much rainfall, 
while thunderstorms and hail occurred in many places The sea 
also was exceptionally rough, especially on our north-west cooms, 
and caused much damage on shore Temperature was some 
what low for the Lime of year, the daily maxima rarely reaching 
6o g in any part, while the nightB were very cold As Lhe 
depressions passed to the eastward the weather cleared and the 
temperature decreased considerably, sharp frost occurring on the 
ground over the inland parts of England TowardB the close of 
the period the type of weather was becoming more settled in 
character than it had been for some time past, but on Tuesday 
a depression lay over the Bay of Biscay, which might duturb 
our conditions The Weekly Weaihtr Report of lhe 8lh inst 
■howed lhat during that week the rainfall exceeded the mean 
in all districts except the south of Ireland, and lhat temper¬ 
ature was from 2“ to 4 0 below the mean, the lowest of the 
minima ranging from 32° to 38° The only district in which 
bright sunshine exceeded the mean was the Channel Islands , 
the percentage of the possible duralion amounted there to 40, 
while it was only 8 in the north of Scotland 

The Meteorological Council have published the hourly means 
obtained from their scir-recording innirumenla ai four observe 
tones for the year 1889, for periods of five days, calendar 
months, and for the year, while means of pressure and tempera 
Lure and totals of rainfall are also given for eve.'y day This is 
Lhe third year in which the observations have been published in 
this form, instead of lhe actual hourly values, as formerly, and 
an addition has been made by including the monthly and yearly 
mean values of the daily maximum and minimum temperatures 
for this and the iwo previous years in this volume The work 
contains 112 quarLo pages of very clearly drawn up tables 

Mr H DEVAUxhag been making interesting experiment! on 
Lhe sense of taste in ants Among other mulls he has found 
that Lasiut flavusy while fond of sugar, dislikes saccharine The 
ants swarmed around sugar laid out for them, but turned away 
from saccharine as soon as they tasted It Even sugar became 
unpleasant to them when it was mixed with saccharine It 
seems, therefore, that sweetness is not the only quality which 
attracts them to sugar 

Prof Scott has a note in the new volume or 11 the Transac¬ 
tions and Proceedings" of the New Zealand Institute, on the 
occurrence of cancer id fish The fish afflicted with this disease 
were all specimens of the American brook-trout {Salmo foniina 
/u) kept in confinement in one of the ponds at Opoho belonging 
to the Dancdin Acclimatisation Society Males and females 
were alike affect fed, and the diseased fish never recovered. Prof 
Scott has been able to examine several specimens showing the 
disease in various stages of advancement, and gives in his 
paper a short account of the naked-eye snd microscopic appear¬ 
ances of the growth. The occurrence of cancer in the lower 
animals has been frequently observed of Iste years, and It 11 bv 
no means so rare among them is It wai at one time thought to 
be. Prof, Scott does not, however, know that it has e\er before 
been noted *u fish. 
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In hn report as aurgeon-naturalist of the Marine Survey of 
India, to which ue referred lut week, Dr A Alcock recordi 
some interesting observation! on the little e at a arm e crab Gela- 
nmus The moat obvious structural peculiarity of Gdasimus 
is the enormoua development of one of the chela in the male 
only, the chela in the female being minute The species ob 
served by Dr Alcock waa Gdaumus annHhpcs t Edw This 
species lives in vast swarms In " warrens ” on the muddy tidal 
swamps of the Goddvanand Kistna, each individual having Us 
own burrow, round which it range", and into which it retreats 
when alarmed In the colder months, at any rate, the males far 
outnumber the females In a fully adull male the length of the 
large chela is two-and-a half times the greatest length, and one- 
and-a half limes the greatest breadth, of the whole body, and 
40 percent of the entire weight of the animal, and is coloured a 
beautiful cherry-red fading to a rose pink, the rest of the amma| 
being of a dingy greenish brown colour Dr Alcock has been 
able to observe that, whatever other functions the great chela 
may serve, it also, m the species under consideration, is (i) a 
club used in the contests of rival maleB, and (2) a signal to 
charm and allure the females This last function is particularly 
apparent As one walks across the mud one first becomes aware 
of the presence of these crabs by noticing that the sur'ace of the 
mud is everywhere alive with twinkling object of a brilliant 
pearly-pink colour Carefully watched, these prove Lo be I he 
enormous chelrcof a crowd of males of Gelanmus waving in the 
air, each little crab standing at the mouth of us burrow and 
ceaselessly brandishing its big claw, On closer observation, 
among every ten or so males a small clawless female may be seen 
feeding in apparent unconcern If Lhe female should ap¬ 
proach Lhe burrow of a male, the latler displays the 
greatest eacitement, raising itself on its hindmoat legs, 
dancing and stamping, and frantically waving its beau¬ 
tifully coloured big claw From prolonged waLching, Dr 
Alcock feeli convinced that the waving of the claw by the 
male 11 a signal of entreaty to the female, and he thinks that 
no one can doubt that the claw oT the male has become con¬ 
spicuous and beautiful in order to atlract and charm the female 
lhe second function, os a fighting weapon, becomes apparent 
when In the genenl tournament oae of the rival males approaches 
too dose to another The great claw is then used as a dub 
the little creatures making savage back handed sweeps at each 
other 

An excellent paper on fungous diseases and their remedies 
was read lately by Prof J 1C Humphrey before the Maisa 
chusetls Horticultural Society, and has now been printed One 
of the principles on which he Insists is that the treatment of these 
diseases, lo be efficient, must be preventive raiher than remedial, 
He points out that it ik not enough to take care that plants shall 
have abundant nourishment No practice, he says, is mor e 
common among American fruit growers than to leave in the 
vinery and the orchard, lying on the ground or hanging from the 
branches, the dead fruits of the season, which have been rendered 
worthless by fungi Nothing could produce more unheaithful 
conditions, for these dead fruits commonly furnish to the fungi 
which attack them precisely the most favourable soil for further 
and complete development In the neat spring the air is full of 
the spores of these fungi, which find lodgment on the new leaves 
and fruits of the very plants on which they grew lost year , and 
so thestOTy goes, year after year. "In a word," says Prof 
Humphrey! 11 keep your orchards and gardens and greenhouses 
clean* Allow no rubbish to be about on which fungi can breed. 
Remove and destroy all diseased fruits or plants as scrupulously 
as you preserve saleable ones, and you will have more saleable 
ones to preserve. It is surprising bow far generous culture and 
clean culture will go toward preventing fungous di leases, without 
special treatment." 
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The Marquis de Nadaillay contributes to Science (Sept 23)^ 
an interesting account of the various discoveries which have* 1 
been made in the caves of Baouss^ Rousstr, between Mentone 
and Ventimiglia The caves were found in 1872 by M 
Riviere, who has since vigorously prosecuted his excavations 
These have yielded many human skeletons, all belonging to the 
Cro Magnan race, They are robust, and bespeak an athletic 
constitution and great muscular power The men were re¬ 
markably tall, the crania are dolichocephalic, and the tibias 
platycnemic The bones of all the adults, after lhe total dc 
composition of the llesh, were painted red with the help of per¬ 
oxide of manganese or other substances frequently met with in p 
the caves a custom which the Marquis de Nadalllay believes 
prevails, or till lately prevailed, among some Indian tribes 
Much attention has been devoted to the latest discovery, made 
early in the present year, of three skeletons—a man, a woman, 
and a "young subject, ’ whose wisdom teeth had not been 
developed They were found eight metres below the ground, 
and had been buried on a bed of cinders, broken fragments of 
charcoal, and remains of all sorts, evidently the hearth on which 
the family cooked their victuals The boy wore a necklace 
formed of two rows of lhe vertebrae of a fish and one row of 
small shells At different points hung pendants cut out of the 
canine teeth of stags, decorated with parallel stnee The man 
had also a necklace of fourteen canines of the slag, also 
striated With the skeletons were found stone instruments, 
some of them finely worked, but none of them polished, and ? 
some bone implements of very rude fabrication The man was ^ 
very tall If we judge by the length or his thigh bone, lm 
height must have exceeded six feet six inches The leeih even 
of the boy were very much worn , those of the man were wom 
to the roots The bones of many mammals have been founds 
but none belonging to extinct species, or even to the reindeer 
On lhe other hand, no polished stone implement has been dis¬ 
covered The remains, therefore, must be ascribed to the end 
of the quaternary or the beginning of the neolithic times One 
cave is still unexcavated The Prince of Monaco, whose 
properly it is, haa given orders that the excavations are to begin 
next tpriDg 

Mr C Hedley read before the Linnxan Society of New 
South Wales, on August 31, a paper in which he presented an 
interesting study of ancient geography The immediate subject 
was the range of Placostyltcs He remarked on the essential 
unity of the Placostylus area as a zoological province, embracing 
the archipelagoes of Solomon, Fiji, Hebrides, Loyalty, New 
Caledonia, Norfolk Island (?), Lord Howe, and New Zealand 
a unity explicable only on the Lheory that they form portions of 
a shattered continent, and are connected by shallow banks 
formerly dry land Deep sea soundings, especially those of 
the Challenger in the Coral Sea, further demonstrate the ex¬ 
istence of such a submarine plateau, for which the name of 
" The Melanesian Plateau " is proposed Further, Mr. Hed¬ 
ley contended that the Melanesian Plateau was never connected 
with, nor was ever populated from, Australia , that its fauna 
and flora were originally derived from New Guinea. 

In the Proceedings of the U S National Museum (vol xv ), 
Lieut DIx Bolles calls attention to an Interesting object included 
In a collection of ethnological specimens given by him to the 
museum in 1883-85 This 11 a wooden mask, which has for ns 
eyes two large bronze Chinese coins The grave from which the 
mask was taken Li near the Chilcat village, at the mouth of 
the Chilcat River, Alaska, where stands a row of six grave-, 
houses on a narrow strip of land dose to the river, with a 
swamp behind them. From this particular grave very little 
was obtained by the explorers, Its contents having nearly all 
rotted away, Lieut, Holies 'Was told by the natives that it 
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was the grave of a medicine man who had flourished more 
lhan 200 years before, six successors having filled his office, 
each one living to a good old age Careful questioning failed 
to evoke any other answer When the coins were shown to 
tlie Chilcats, they could not remember having ever seen such 
objects Lieut Holies concludes that the coins probably were 
nenved from a junk driven on the coast about two ecu 
tunes ago " To those/' he says, "who doubt [he advent 
of junks on the west coast at this early date, these facts will 
probably noL be satisfactory, but it will be necessary for 
them to break down by direct evidence such a strong plea ,J 

Messrs II Aiarasier, Gatehouse & Co have now in 
Lhe press, shortly to be issued, a new work, entitled, "Domestic 
Electric Lighting, treated from the Consumer's Standpoint " 
The author is Mr Ed C dc Segundo 

" The El eci kician ” Printing and Publishing Co , Limited, 
have in preparation for their "Electrician” Senes the following 
volumes —"Electromagnetic Theory,” by Oliver Heaviside, 
"Electrical Engineering Formula, dc ”, by W. Geipel and 
11 Kilgour, "Submarine Cable Laying and Repairing,” by 
U D Wilkinson, " Drum Armature Winding and Commutn 
tors in Theory and Practice/' by h M Weymouth , and 
"Electricity as a Motive Power,” by Albion T Snell, M I C F , 
M L 

The first series of lectures given by the Sunday Lecture 
Society begins on Sunday afternoon, October 23, in St George’s 
Hall, Langbam Place, at 4 pm, when Dr Andrew Wilson 
will lecture on "The Distribution of Animals and what iL 
teaches” Lectures will subsequently lie given by Mr Willmolt 
Dixon, Fnncc Kropotkin, Mr R Brundenell Carter, Mr 
Aithur W Claydcn , Prof II Marshall Ward, FRS , and 
Dr E E Klein, FRS 

ANOMItR memoir upon persulphuric acid and the persul 
pliates is contributed by M Llerlhelot to the Annalts dt Chttme 
dt dt Physique As described in our note of vol xhv , p 577, 
the potassium, ammonium, and barium salts of thi^ interesting 
acid were obtained last year by Dr Marshall, of Edinburgh, in 
tolerably large quantity aud in well developed crystals M 
Berlhelot, to whom Lhe honour of the first preparation of per 
sulphuric acid and 11s anhydride is due, now publishes his 
further work upon the subject, fully confirming Dr Marshall's 
results, and adding a few more facts t<j our knowledge of Lhe 
acid and its salts '1 he form of electrolysis apparatus which has 
been found by M Berlhelot to yield the best results consists of 
a double cell, the inner vessel of which is constructed of porous 
porcelain The liquid contents of both the interior and exteno T 
vessels ore cooled by means of glass worms through which a 
constant current of cold water is maintained The inner cell of 
150 c c capacity contains a concentrated solution of potassium 
or ammonium sulphate, according as potassium or ammonium 
persulphate is required, in sulphuric acid diluted with six or 
seven times its volume of water The nearer the composition 
of this liquid approaches to that of a solution of buulphate of 
potassium or ammonium, the greater is the yield of persulphate 
The exterior cell is simply filled with dilute sulphuric acid The 
positive pole in the interior cell is most advantageously formed 
by a stout platinum wire, about one millimetre in diameter, as 
persulphuric add Is found by M Berlhelot to be rapidly decom¬ 
posed in contact with a large surface of platinum* Platinum 
sponge, Iqdeed, instantly decomposes the add or solutions of its 
Holts* The negative pole in the outer cejl may conveniently take 
the form of a large plate of platinum. The current employed 
was one of three amperes derived from accumulators, At the 
expiration of fifteen to twenty hoars the internal cell is found to 
contain Urge quantifies of beautiful crystals of the persulphate 
The usual yield of the potassium salt was 20 2j grams, and of 
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the more soluble ammonium salt aa much as 40-45 grama, in 
one operation M Berlhelot has also obtained potassium per¬ 
sulphate by Lhe direct electrolysis of sulphuric acid and sub¬ 
sequent. addition to the product of a concentrated solution of 
potassium bisulphate, crystals of potassium persulphate, KS 0 4| 
being at once deposited '11ns mode of preparation is not so 
advantageous as the method of production by the electrolysis 
of polonium sulphate as above, but affords interesting proof 
of the formation of free persulphuric acid by the electrolysis of 
oil of vitriol M. Berlhelot has further succeeded in prepanng 
persulphuric acid by the gradual addition of anhydrous barium 
peroxide to concentrated sulphuric acid in a small flask sm 
rounded by ice So npid is the action that if the addition of 
the peroxide is continued until the sulphuric acid is almost 
exhausted, even although the vessel is maintained in pounded 
ice, dense vapours are evolved which possess the remarkable 
odour and other properties of persulphuric anhydride AnoLher 
interesting fact observed by M Berlhelot is that a solution 
of potassium persulphate attacks mercury, even at the ordinary 
temperature, with production of a yellow basic sulphate which 
appears to be identical with the salt known since the times of 
the alchemists as iurpith mineral 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Macacus cyttomolgus) 
from India, presented by Miss F A Hill , two Racoons [Pio- 
tyon lotot) from NorLh America, presented by Captain Sharp , 
a grey Ichneumon {Hrpcstci 1 sens) from India, presented by 
Mrs Wyndham Bewes , a Stanlcyan Chevrotaln (Tragulm 
itanleyamts) from Java, presented by Mr Choi J Noble, a 
Vulpine Phalanger (Phalangista vulpina, 6 ) from Australia, 
presented by Master H H Barret , a While Stork (Ctconta 
alba), European, presented by Sir H Rae-Reid, Dart , F Z S , 
an Ostrich {Struthio tamelus, <J ) from Africa, presented by 
H M the Queen , a Common Chameleon (Ckamcrleon vulgaris) 
from North Africa, presented by Mrs Davidson , three NegTo 
Tamanna {Midas ursulus) from Guiana , a Canarian Laurel 
Pigeon (Columba launvora t 6 ) from the island of Gomera, 
Canary Islands , two Nicobar Pigeons (Cohenas nicobarua ) from 
Lhe Indian Archipelago, deposited , an Indian Muntjac {Cervu- 
lus muntjac , 9 ) from India , four Ringed Plovers [sEgialdis 
hiatuula) and two Dunlins ( Tringa alpina ), British, purchased 


OUR ASTRONOMICAL COLUMN 

Luminous Night Clouds —In an article communicated to 
Ash on om 1 sc he Nachnchten , No 3120, Herren W Foerster 
and O. Jesse invite astronomers and geophysicists both 
here and abroad to make observations of the very interest 
ing phenomena of luminous night clouds, the appearance 
of which has, up till now, been observed more or leas only 
at Berlin. Since the year 1885, the aulhon tell us, these 
appearances have been most noticeable, and it is because they 
are now becoming less so that they wish to have ai many ob 
scrvations made as possible. The phenomenon appears in the 
form of amis clouds, which stand out bright against the twilight 
sky The colour generally noticed u that of a bluish white, and 
when the horizon is approached, gold and red tint! are added 
The best time for observation u said to be just before and after 
sunrue and sunset From photographs taken at Berlin, it has 
been computed that these clouds an at a height of 82 kilo 
metres. Long after the sun haa set they are seen to reflect the 
sunlight, but as soon as they fall within the reach of the earth’s 
shadow they immediately become invisible The observations 
show, so far u may be judged from those already at hand, that 
the movements of thb phenomenon after midnight are directed 
from the north cast ± 40 s , and the authors think it highly 
probable that the resistance of the medium surrounding the 
earth accounts for these movements. This Is to a certain extent 
affirmed by observations made atFunta Arenas and other places, 
the phenomena occurring six months after the conclusion of the 
Berlin observations The authors suggest that eye obsertmtiops 
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(taken every few minutes) should be made in different latitudes, 
to uceuun the apparent height to which these clouds attain 
The determinations of asimuth and altitude should also be 
current to three or four minutes of arc, and the lime to two or 
four minutes Notice should alio be taken of the general state 
of the atmosphere at the time of observation, while photography 
should be employed to record their place and motion The 
paper contains one or two more suggestions, among which is 
the employment of the spectroscope, and concludes with the hope 
that the Importance of this phenomenon in relation to cosmical 
problems will arouse much interest and enlist many observers, 
for, in such a case as this, the observations of one institution 
will not help to solve such a general question as (his 

Nova Auriga —From the communications, in Astronom • 
isehe Naehrxchttn^ No 3120, we make ihe following notes with 
reference to the magnitude and spectroscopic appearance of the 
Nova Aunge 

Dr J Holetschek, of the Vienna Observatory, has examined 
the star with regard to the former, and finds that, if any, an 
increase in brightness has taken place since August 24 The 
following are his figures, N standing for the Nova, and a a 
neighbouring star, the magnitude of which is taken as 9 7 The 
hours refer to Vienna mean tune — 


189a 

h 

N 

in 

August 24 

I 3 J 

0 5a 

9 65 

1. 26 

14 

2a 

9 5 

.. 27 

H 

I Srr 

9 55 

M 28 

12^ 

2 

9 45 

PP 3 ° 

I2j 

2 a 

9 5 

Sept 2 

14 

3 * 

9 4 


Observations made on Sept 15 I2h , Sept 16 11 Ah , ind Sept 
17 la^h showed that N was at leasL four degrees brighter than 
it, and two degrees brighter than the star, 9 5m B D + 
3°° 924 

Using the 30 inch of the Pulkova Observatory, Mr A BlIo- 
pulsky has made some measurements of the brightest line 
visible in the spectrum His measures are — 

W L Mean 

501 2 /i/i 

SOI 1 

(499 5) Soi o 
500 9 
500 7 

Of the other lines there were seen D or D 3 , F, and a dark line 
about wave length 465/1/1 

Minor. Planets — The application of photography to the 
search of minor planets seems to be rewarded with remarkable 
success, for no less than four new ones, 1892, E, F, G, and 
H, have, since Sepiember 23, been discovered The first 
two are due to M Perroiin, while the last two were photo¬ 
graphed by M Wolf A fact worth recording is (hat the plale, 
on which the latter planets were found, contained also two 
other Images, those of the planets (34) Circe, and (184) Dejopeja , 
thus the positions of four planets were obtained with one 
exposure 

Report of Mr Tebbutt's Observatory —In this small 
pamphlet we have a condensed account of the present state of 
ihe observatory buildings, instrumental equipment, &c , together 
with the work done during the year 1891 Although the staff 
is not very great, yet the work earned out shows that all the 
available time has been made the most of The observations 
include forty-six occuhations of stars by the moon, phenomena 
of Jupiter's satellites, transit of Mercury, conjunction of Venus 
and Jupiter, and filar micrometer comparisons of the minor 
planet Ceres, comprising 106 comparisons and four comparison 
stari Several comets were observed with the square bar- 
micrometer, while some Interesting double stars and the two 
variables of Argus and R Connie have slso been worked at 
The 9h a.m meteorological observations have been continued 
with the usual regularity 

Photographic Chart of the Heavens —In a paper read 
on July t, 1891, before the Royal Society of New South Wales, 
Mr. Hi C. Rowell relates many ofhis experiences together wuh 
some of the results obtained daring the preparation of the 
Sydney Obeervatoty for the photographic chart of the heavens. 
The firu difficulty Lhat turned up had Reference to the photo¬ 
graphing of the start of the fourteenth magnitude The two 
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minutes' exposure was found quite long enough for ninth 
magnitude stars, but the thirty minutes was not sufficient to 
record those of the fourteenth. A question Also arose at to 
coloured stars, for in many cases stars visible telescopically were 
not photographed at all Of the many objects photographed 
wiLh the portrait camera, Mr Russell describes very fully the 
beautiful nebula 30 Doradus Thu nebula, as he says, is 
a great spiral structure, of which we see the greatest diameter, 
its thickness measured through in the line of sight being compara¬ 
tively small He has been able also to obtain a very fine photo¬ 
graph of N Argus, a nebula, which, as may be concluded from 
the negative, "covers a much larger area than that of Onon M 
The same photograph also confirms the observations made by 
Mr Russell m 1872 that a conspicuous part of (he nebula which 
Ilerschel drew and described in 1838 has wholly disappeared, 
and that its place is now occupied by a dark round spot What 
this may be is a doubtful question, but as Mr. Russell says "It 
cannot be a solid body, because the stars are there, but a slight 
misty body would hide the nebula and not affect the stars very 
much " The pamphlet concludes with an excellent picture of 
the k Crucis cluster. 


GEOGRAPHICAL NOTES 

Coi onei Bailey, R E .lecturer on Forestry in theUmversity 
of Edinburgh, has been appointed secretary to the Royal Scottish 
Geographical Society, in room of Mr A Silva White, whose 
resignation on account of ill-health we noticed some monLhl ago 

Frof Cherski, whose projected journey in Eastern Siberia 
was mentioned in Geographical Notes for June 30 (p 212) is 
reported to have died near Srcdne Kolymsk, on his way down 
ihe Kolyma river towards Nizhne Kolymsk, where he intended 
ti have passed the wimer Cheiskihos travelled frequently and 
far in Siberia, and has done much to elucidate the geographical 
condition 4 :, and in particular the geology of many parts of 
Northern Asia His great geological map of the Lake Baikal 
district is Lhe work by which he will be best remembered 

The current number of the Scotfish Geographical Magazine 
contains Mrs Bishop's account of her travels in Ladak and the 
adjacent territories, often called Lesser Tibet As a record of 
personal adventure and observation of native character the 
paper ranks worthily with the published records of this traveller's 
earlier and later journeys 

The Proceedings of the Royal Geographical Society for 
October publishes a short statement of the progress of Indian 
surveys during the lost field season In Bengal the Behar de¬ 
tachment completed the traverse survey of 1010 square miles in 
districts Muzanarpur and Champaran In Bombay 2536 square 
miles of detailed survey were completed on the scale of two 
inches to one mile, and 2100 square miles were triangulated in the 
Gujarat and Mahrmlta country Two parties were at work in 
Burma In district Sagaing 1842 square miles of cadastral sur¬ 
vey and 1142 of traverse survey were completed, while 700 
square miles of traverse survey were made in district Shwebo, 
and a topographical survey, on the scale oF one mile to an loch, 
of 106 square miles of the Chlndwln.coalfields There were 
also corned out in districts Amherst, T^voy, aqd Mergm B8i 
square miles of cadastral survey, besides a traverse survey 0/510 
square miles 


THE MICRO-ORGANISMS OF THE SOIL 1 


T HE high office with which you have honoured me entaila Lhe 
delivery of an address, which I keenly feel I cannot give 
in keeping with Lhe standard tel by my distinguished predeces¬ 
sor. 

Fermentation, though observed since pre-histone times, U 
perhaps leas understood than any chemistry has to deal with. 
The exciters of fermentation are rendered exceedingly difficult 
of investigation, because they, like all living things, are subject 
to physiological—or more specially pathological—functions of 
life, they are so sensitive that any abnormal Influence either 
changes iheir whole mode of existence or destroys It altogether ; 
a medium suitable to the life of one special kina Is changed by 

1 AddrcM delivered by Prof Alfred Sprlnasr as Vke-PnsjdeDt of Section 
C il Lhe meeting of the American A—ontlion for the Advancement of 
science. 
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it Into a product which ceases to sustain it, but can nourish a 
lower class of organisms whereby concomitant fermentations 
arise, whose uniLed effects are frequently such as to completely 
modify those produced by each separately , and for this reason 
have the specific actions of some ferments either totally escaped 
observation or have been misconstrued Every succeeding year 
brings additional proof of the important role played by these 
minute organisms, and to such an extent, especially! has tins 
been the case in connection with the rendition of available 
nitrogen, that there are good reasons to believe that a clearer 
comprehension of the action of soil ferments will dissipate all 
the anxiety chemists now entertain as to a gradual diminution of 
this so essential nutrient 

To Hellnegel, Wilfarth, Wollny, Engelmann, Winograwdski, 
Wamngton, and Heraus can be attributed the most noteworthy 
experiments in this special line In order to appreciate the im¬ 
portance of their discoveries, I will, with your kind indulgence, 
first give a brief historical tifsumj of the study of fermentation 
Owing to the extreme age of the use of alcoholic beverages, 
ferments entering Into their production are best known, and this, 
added to the fact of their being larger and thus permitting of 
better examination, has been the determining cause of basing 
investigations and deductions upon their behaviour 

The very fact that the art of cultivating the vine and making 
wme is attributed by the Egyptians to Osins, the Greeks to 
Bacchus, the Israelites to Noah—the brewing of beer to Gim 
bnnus—shows how old these dlscoveriqp must have been The 
effects of fermentation are sufficiently striking to have called the 
attention of primitive man to them The ancient tribes of Asia 
and Africa understood how to ferment not only grape juice, but 
also to obtain alcoholic beverages from substances like starch, 
not directly fermentable They used soured dough or beer- 
yeast as leaven Tor their bread, and knew how to prepare 
vinegar The alchemists were wont to clothe their thoughts 
in such words as to make it difficult for us to decide what precise 
ideas they attached to the expressions of 11 h ermentation and 
Ferments" which are so frequently found in their writings of the 
thirteenth to the fifteenth century They even speak of the 
philosopher’s stone as fermenting unlimited quantities of lead 
and mercury into gold 

In the fifteenth century Basil Valentine in his “Triumphal 
Car of Antimony " claims that yeast employed in the preparation 
of beer communicates to the liquor an internal inflammation, 
thereby causing a purification and separation of the clear parts 
from those which are troubled , but considers alcohol as already 
existing in the decoction of germinated barley In 1648 Van 
Helmont declared fermentation the cause of all chemical action 
and spontaneous generation, going so far as to give directions 
for the production of mice, frogs, eels, &c He clearly observed 
the production of a special gas (gas vinorum) during alcoholic 
fermentation, and stated that something from the ferment posses 
into the fermentable substance, developing therein like a seed in 
the soil, thereby producing fermentation 

Willis, an English physician, In 1659 claimed that all functions 
of life depended upon fermentation, and that diseases were but 
abnormal fermentations Both he and Stahl regarded a ferment 
os a body endowed with a motion peculiar to itself, which it 
imparts to the fermentable matter Stahl in 1697 advanced the 
following theory ; 11 Under the influence of the internal motion 
ex a led by the ferment, the heterogeneous particles are 
separated from each other, recombining so as to form more 
■table compounds. Including the same principles but in different 
proportions. Putrefaction is bat a particular case of fermenta¬ 
tion ” This theory remained unchallenged eighty yean. 

Lavoisier, by applying the new methods of organic analysis 
he had invented, quantitatively ascertained the relations between 
the fermented matter and the products. 

Guy Lustac considered oxygen the sole cause of fermentation, 
putrefaction, and decay, fay transmitting its motion to the fer¬ 
ment and this Imparted Its motion to the loosely combined fer¬ 
mentable roi&s. 

The present theories of fermentation originated with Schwann 
and Pasteur It took a century and a half before the experi¬ 
ments which led up to Schwann's theory found a scientific 
explanation by the work of this chemist Leuwenhoeck had in 
1680 already noticed that beer yeast was composed of small 
Bp hero id g loonies Cogmard de Let our declared yeast a plant 
and the exciter of fermentation 

Schwann's experiments were made to determine the,possi¬ 
bility of spontaneous generation He found that fermentable 
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fluids, when first heated in closed vends in the pretence of 
oxygen, to the temperature of boiling water would not ferment 
This disproved Guy Lussac’s theory that oxygen caused 
fermentation He next showed that purified air or oxygen 
passed into a sterilized fermentable fluid did not induce fer 
mentation , but that this Bet in with the introduction of ordinary 
air He concluded from Lhese experiments that the air was not 
the exciter, but simply the medium containing it, and that in the 
Boating particles of the atmosphere weie organisms capable of 
developing In the fluid , should these be killed by heat, fer 
mentation would not take place In his examination of these 
organisms, although his methods were not absolute, his con 
elusions that alcoholic ferments are of a vegetable nature were 
correct 

Instead of general acceptance, Schwann’s theory received but 
little recognition 

Schultze’s method of first passing the air entering a sterilized 
fermentable fluid through oil of vitriol, and that of SchroedeT and 
Dusch of filtering it through cotton can be regarded as modifica¬ 
tions of Schwann’s experiments All these experiments conclu¬ 
sively show that the particles in the atmosphere are Lhe exciters 
of fermentation but do not render them visible 

Pasteur, spurred on by the same motive as Schwann—namely, 
to determine the question of spontaneous generation—made a 
simple modification of Scbroeder and Dusch's experiment, by 
substituting gun coLton, and achieved most remarkable results 
The gun cotton, containing the particles filtered from the air, 
was dissolved in ether under the microscope, and now for the 
first time the organisms could be thoroughly examined 

Tyndall’s well-known experiments, with the nr light box 
coated with glycerine, demonstrated that gravity alone can 
purify the atmosphere so oj to debar fermentation from selling in 

Pasteur’s theory is that "The chemical act of fermentation is 
essentially a correlative phenomenon of a vital act beginning 
and ending with it, there is never an alcoholic fermentation 
without there being at the same time organization, development, 
multiplication of globules, or the continued consecutive life of 
globules already formed 

The following few examples will serve to show that the 
slightest changes in nutrients may render them worthless as such 
to certain ferments and available to others Organic substances 
showing optical rotation chiefly exist already formed in the 
animal or vegetable organisms, or they can be easily obtained 
from such substances formed during vital processes 

When these substances are made synthetically, they are 
chemically and physically similar to the natural isomers, but 
usually do not rotate the plane of polarized light This lead^ 
to the belief that these synthetical products consist of active and 
inactive molecules in such proportions os 10 neutralize each 
other 

Pasteur 1 verified hts hypothesis by splitting inactive racemic 
acid into dextro-tartanc acid Nentral ammonium racemate in 
a solution to which the proper inorganic salts had been added 
was fermented by means of Ptnicuhum glaucum and beer 
yeast The dextro-tartanc acid was consumed and the loevo 
left 

Lewkowitch 3 took inactive mandelate of ammonia, employing 
either PemcxlUum glaucum or Bacterium termo , in each case at 
the end of several weeks all the fluids showed more or Jess 
dextro rotation Natural mandelic acid from amygdalln is 
lttvo rotary, therefore here, as in Pasteur’s experiment, with 
racemic acid it showed that the organisms consumed the naturally 
produced isomer 

Sac. cllipsoldeus and split fungi consume the dextro and leave 
the Ibvo The dextro has the same positive as the lflevo nega¬ 
tive rotation The melting points and solubility of the right 
and left are the same, yet we see that these substances, chemically 
and physically the same, save In their opposite rotatory powers, 
can serve In one case as nutrients to certain organisms, and the 
other are worth leu as such. 

The Micro-Organisms oj the Soil {SaccAsf). 

These organisms, according to their actions, can be divided 
InLo three groups Those oxidising constituents of the sod 
those reducing or destroying the time ; and lastly those by 
whose activity the soil is ennehed As regards the first group 
the oxidation can take place in two ways—they can either oxi 
disc by assimilating the organic substances of the soil and re- 

' Cr xlvl 613 , IL «B > 6, xvi 1303, 1369 

s Cktm Cent BL , 1089, vol lu 169, 225 
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fUicmg them lo carbonic acid and water, in order to obtain the 
necessary heat and energy , or they can oxidize by C win £ 
oxygen The first may be termed intra cellular, and the second 
evlra cellular acting organisms. Amongst the intra cellular we 
have primarily, the u-ual ferments of decay, which assimilate 
and respire at Lhe expense of the carhun compounds In some 
case* the organisms have accommodated themselves to seemingly 
most remarkable materials for respiration, the combusLiun of 
which affords the necessary heat Thus the Iron Bacteria of 
WinograwdsUi 1 require ferrous carbonate for iheir life and deve¬ 
lopment, oxidizing the same to oxide This can be physiology 
Lilly interpreted os a respiration process, the protoxide of the 
1 expiration material becoming the oxide of respiraLion product 

The Sulphur Bacteria are equally remarkable Iheir cells 
are distinguishable by containing from time lo Lime granules of 
amorphous sulphur These organisms were formerly regarded 
as causing the formation of sulphuiettcd hydrogen in sulphur 
springs, 

Winograwdski 1 claims the reverse to be the case They do 
not produce sulphuretted hydrogen but consume it, burning it 
partially first to sulphur, which deposits m the cell water, then 
completely to sulphuric acid, which passes out and forms sul¬ 
phates from the carbonates of lhe surrounding water When no 
more carbonates are present, lhe combustion of sulphur to sul 
phurlc acid ceases Physiologically this is also a process of re 
spiration directed towards generating heat and energy , sul 
phuretted hydrogen is the respiration material and sulphuric acid 
the respiration product 

(Olivier 3 does not agree wuh Winograwdski and De Key 
Pailhade 4 claims the existence of a substance, philothion, in many 
plants and Animal tissues capable of convertipg sulphur in the 
cold to sulphuretted hydrogen ) 

Certain nitrification ferments can be regarded as intra cellular 
They may lake up ammonia and give it off as nitrates, ihis pr< 
cess ceasing as in lhe case of lhe Sulphur Bacieria, when nu 
more carbonates are piesent 

We now come lo the discussion of two ferments, the concomi¬ 
tant actiona of which have heretofore caused much confusion 
Schloesing and Muntz were the first lo observe nitrifying fer 
ments, but to Warrington and Wmograwdski belongs the credit 
of isolating the nitrous from the mtncfermenL , furthermore, the 
striking discovery of a colourless organism, capable of existing 
and performing its functions, in a medium totally devoid of or¬ 
ganic material, and synthetically producing organic bodies inde¬ 
pendent of sunlight. The importance ofihis discovery cannot 
be over-estimated. 

Warrington D succeeded in obtaining organisms from meadow 
soil, cultivated tn a solution of ammonium chloride and calcium 
carbonate, which oxidized ammonia io nitrous acid, but had no 
effect on nitrates Assimilating the carbon of therarbon dioxide, 
they lequire no organic substance for sustenance They obtain 
from the oxidation heat of ammonia the necessary CDergy to 
dissociate the enrbon'dioxide 

Winograwdiki * obtained the same ferment employing I gr. 
ammonium sulphate, l grm potassium phosphate dissolved in 
I litre Zurich water, to which he added basic magnesium car¬ 
bonate After inoculating the sterilized fluid with the nitrifying 
agent every trace of ammonia disappeared ihe fifteenth day He 
describes this ferment as being an elongated ellipsoid, the 
smaller diameter o g - 1 Mkr , the larger 1 1 — 1 8 Mkr. The 
organisms congregate about a piece of carbonate, cover it with 
their gelatinous mass, and os the carbonate disappears the cells 
take tne shape thereof 

(Although the two investigators do not auitc agree as to the 
morphological attributes of the ferment, Womngion arrived at 
the Mine conclusions os Wmograwdski ) 

Winograwdiki 7 has at last succeeded in isolating the ferment 
which convent the min tea into nitrate* He employed gela¬ 
tinous hydrate of silica, impregnated it with a fluid containing 
the cultivated nitrous ferment. This medium was next inocu¬ 
lated with strongly nitrifying soil Irom Quito , shortly after¬ 
wards two different organisms farmed respective colonies, one 
of these was the one sought for It was composed of irregularly 
shaped rods, dissimilar to the nitrous ferment of the same soil 
He has since found this ferment In many other soils ; it is cap¬ 
able of converting solutions of nitrites into nitrates. 


btrange lo say the isolated ferment from Quito docs not 
oxidize ammonia , U produced neither mimes nor nitrates when 
sowed in ammoniacal fluids, easily mirified by Lhe nitrous 
ferment 

In normal soils the nitrate ferment only produces nitrate') 
even in the presence of a large quantity of ammonia, which does 
not retard the oxidation of the nitrites immediately after their 
formation 

Muniz 1 damns the existence of an ammoniacal ferment in 
the soil which converts organic nitrogen into ammonia, pre 
paratory Lo nitrification 

Extra-C cUitlar 0 \ idatu>n 

In order to oudi/e outside 01 the organism!, oxygen must N 
evolved by an asiimilation process Assimilation a* an oxidizing 
cause, for conditions prevailing in the soil, has heretofore 
received no significance, since ihe evolution of oxygen, according 
to the generally accepted theones, depended upon light and 
chlorophyll, consequently the produced oxidation could only 
occur on the extieme outer surface An exception to this here 
toforc unrestricted rule has been found by 1 ngelmann as well 
as one by Herd.ua According to h ngelmann ,- Bacterium 
photomelncum sharply discriminates between lights of different 
intensity and wave length! The influence of light upon lb** 
bacteria is directly proportionate to the intensity When the 
intensity is suddenly decreased, the bacteria shoot backwards 
with opposite rolation (the author calling ihis a terror motion), 
consequently a well defined illuminated spot in an otherwise 
dark drop serve! as a trap for Lhese bacteria They cannot 
leave, since the terror motion causes them to move back into 
the illuminated field os goon as they come to ihe dark outline 

The mobde forms principally congregnte in the ultra red rays, 

1 e physiologically in darkness, and 111 them as in the viaihle 
parts of the spectrum m places closely corresponding 10 the 
absorption bands of bacteriopurpunn This constant ratio be 
tween absorption and photokinelic action clearly indicates that 
the prime effect of light is equivalent to the carbon dioxide dis 
sociating processes of plants containing chlorophyll 

The baetenopurpunn is a true ehrnmoph)ll, inasmuch as u 
converts the actually absorbed energy of light into potential 
chemical energy When lights of different colour were em 
ployed, the evolution of oxygen increased with the absorption 
oflightbythe Purple bacltm This shows that the power of 
developing oxygen is not lhe specific property of a certain colour¬ 
ing matter, as these organism;) contain no chlorophyll. 

It is not surprising, therefore, that other organisms, either 
coloured or uncoloured, be found to possess the properly of 
assimilating carbon in the absence of light and evolving oxygen 
Such a discovery has now been made—Iiueppe 3 substantiating 
a communication from Heraus that certain colourless bacteria 
produce from humus and carbonates, in the absence of light, a 
body closely resembling cellulose Oxygen 19 liberated, but 
remains unobserved, as it is immediately used to oxidize the 
ammonia to mtnc acid 

The next question is To which extent do the oxidizing organ¬ 
isms partake in the oxidation phenomena actually taking place 
in the soil ? "According to E Wollny 4 the oxidation of carbon- 
dioxide is almoit completely to be attributed to the activity of 
small organisms, of which Adameiz 3 estimated that Lhere arc 
about 51x1,000 to 1 gr soil As in all such experiments, this 
conclusion Is based upon Lhe fact that no evolution of caibon- 
dioxide takes place, or is forced to a minimum, in a sterilized 
soil under otherwise favourable conditions 

Liberation of Combined Nitrogen 

This may take place during putrefaction under the greatest 
possible exclusion of oxygen, or during decay in the pretence of 
oxygen It does not necessarily occur in all cases, or may not 
be observed owing to a reverse concomitant process, \ e , the 
fixation of nitrogen. Nitrogen losses can be expected during 
decay, on account of the action of the produced nitrous acid upon 
the amidJikc dissociation of humous bodies, as well as in the 
formation of easily dissociable ammonium nitrites. A peculiar 
case of the disappearance of available nitrogen exists in the re¬ 
duction of nitrates, as noticed by Springer , 9 Gayon and 
Dupellt, 7 and Dehenia and Morqueone.” 
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Organisms by whose Activity the S;// *j Enriched in Ndio^u 

A distinction must l>e drawn between the higher and lower 
plants It is a well-known fact that most plants cannot asaimi 
late free nitrogen , whereas there are sound reasons for the 
belief that the legumes are exceptions to this rule The expla 
nation has been sought in the tubercles These tuber Jes con 
tain a tissue, consisting of thin walled cells filled with ail 
albuminous substance, consequently they are richer in nitrogen 
than the roots ; Lhcy have been regarded by some as pathogenic 
growths, by others os reserve reservoirs for albumin We may 
now conscientiously assume that these tubercles an-.e through 
exterior infection, and that they are not normal growths 

Hellnegel and Wilfarth, 1 in Lheir great work, stale —"The 
legumes deport themselves quite differently from the non legumi¬ 
nous plants respecting the assimilation of nitrogen, whereas the 
latter are totally dependent for their nitrogen needs upon the 
nitrogen compounds present in the soil, and their development 
proportional to such disposable supply The legumes have, be¬ 
sides, the soil nitrogen, a .second source, from which Lhey can 
abundantly cover any deficiency existing m the first This second 
source is free atmospheric nitrogen The legumes attain this 
power by the co-ope-ation of active living micro-organisms The 
mere presence of low organisms in the soil does not suffice to 
make the free nitrogen serviceable, but it is necessary that certain 
kinds of organisms enter into a symbiotic relationship with the 
legumes 

Lunmes acquire nitrogen like the other legumes They 
starve in a soil free from nitrogen when the presence of low 
organisms is excluded , but when this is not the case their 
growth is normal '1 he experiments were earned on in sand 
containing a suitable nutritive solution home of the pots were 
sterilized , to some infusions from soil were added In all and 
in only those, to which fresh infusions of lupine soil had been 
added the lupines developed normally bearing the well-known 
tubercles on their roots, and contained, when harvested, con¬ 
spicuously larger amounts of nitrogen than the soil and infusion 
could have given them Wherever the infusion had not been 
added, or where it had been sterilized at too or even 70, the 
development remained abnormal, the production scant , tubercles 
remained absent and the harvested plants contained less nitrogen 
lhan had been offered them 

According to Ward, J HreaI, J and Pradmowski, 4 tubercles 
will grow on plants free from them when infected with an 
infusion from tubercles of other planU 

Beyrenick has named the infecting organisms, of which there 
may be many varieties, Bacterium Kadicola With the growth 
of the tubercles the behaviour ol the plant towards nitrogen is 
changed, and the just mentioned independence begins , this has 
been proved by an almost superabundance of experiments 
Still the explanation of the manner in which the nitrogen is 
acquired is not definitely settled The first inference would be 
that the root-inhabiting baclena possess the power of assimilating 
atmospheric nitrogen, and the higher plants as hosts harbouring 
these bacteria in their roots, use the nitrogen compounds so 
produced. Thus there would exist a cose of symbiosis between 
Split Fungi and the higher plants We cannot be too alow in 
accepting this seemingly simple explanation—si ill the difficulty 
of a correct interpretation does not alter the fact that the Legumes 
acquire free nitrogen from the atmosphere, and that the refuse 
of their roots thus enrich the soil They may be called nitrogen 
collectors in contradistinction to the graminaceous nitrogen con¬ 
sumers 

Berthelot a has long contended that the free soil can fixate 
nitrogen , he considers a sandy and clayey nature of the soil 
essential, it must admit of free access of air, must not be too 
moist, be rich id potash and poor in nitrogen Gautier and 
Drouin 7 claim that the presence of humous substances causes 
increase of nitrogen, 

Soils free from organic substances do not fixate nitrogen, or 
the gain is slight The presence of ferric oxide so long cjn- 
udered capable of fixing nitrogen, has no effect Berth Jot, ai 
well ax most investigators in this line, attribute the fixation to 
the activity of nitrogen fixing chlorophyll free bacteria In 
most cases the amount ii much less than that obtained In soils 
with legumes. No Inorganic soil constituents are known to 
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possess lhe pnmer of fixing nitrogen, and it is questionable 
whether humous aohiiancea can directly do this 

In x881 Atwater claimed Lhat peas during their growth 
obtained large quantities of nitrogen from the air Atwater 1 
and Woods marie another senes of eighty-nine experiments , the 
rcauli will be found in their admirable paper in the American 
journal I will quote ihe following " There was in no case 
any large gain without root tubercles , but with them there was 
uniformly more or less gain of nitrogen from the air As a 
rule, the greater the abundance of root tubercles, the larger and 
more vigorous were the plants, and the greater was the amount 
of atmospheric nitrogen acquired The connection between the 
root tubercle* and the acquisition of nitrogen, which was first 
pointed out by Hellnegel, is abundantly confirmed In a 
number of these experiments, there was a loss of nitrogen in- 
| stead of a gain The loss occurred where there were no root 
tubercles , it was especially large with oat and com plants, and 
I largest where they had the most nitrogen at their disposal in the 
form of nitrate* This loss may probably be due to the decora 
position of the seeds and nitrates through the agency of micro 
organisms In brief, the acquisition of large quantities of 
atmospheric nitrogen by leguminous plants, which was first 
demonstrated by experiments here, and has been since confirmed 
I by others is still further confirmed by the experiments herewith 
[ reported These experiments in like manner confirm the ob- 
I nervation of the connection between root tubercles and the 
acquisition of nitrogen There is scarcely room for doubt that 
1 the free nitrogen of the air 11 thm acquired by plants ” 

| Chemists, os a rule, hesitate to accept isolated cell life as 
| modifying and conditioning the action of those more differ 
eniiated , yet it secmB that all circnmstancei point to the fact 
that most reactions taking place between nitrogen and plant* 
are influenced by micro organisms 

Let us hope that chemistry will, in the near future, score its 
greatest agricultural triumph, by unveiling the mysteries which 
still shroud the specific actions of these organisms, thus making 
it possible to supply the demands of a constantly increasing 
population 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —A course of Instruction (Lectures anc^ 
Laboratory work) in sciences bearing upon Agriculture will be 
commenced in Cambridge this term , it will extend over two 
years and will include the following subjects —Agriculture , 
Chemistry, elementary and agricultural , Botany, elementary 
and agricultural , some departments of Physiology and Geology, 
Agnculturol hngineenng, burveying, and Mensuration 
Arrangements will also be made for Instruction in Book-keeping, 
and in Agricultural Law for those who desire it The subjects 
taken this term will be Elementary Chemistry, by Prof 
Liveing , and Elementary Botany, by Mr Seward, of St 
1 John’s College It is hoped that this course will prove useful 
to gentlemen intending to farm, or to manage their own land, 
and to thoie who are likely to become estate agents Further 
information may be obtained from Mr H Robinson, at the 
I University Chemical Laboratory, Cambridge Prof, Foster 
announces a new intermediate course in Physiology, with 
I laboratory work, especially for medical students, to be given by 
I Dr L E, Shore, on Wednesdays and Friday* at ten, during the 
Michaelmas and Lent termi 

I Dr Donald Mocalister, bt John’s, has been appointed Assessor 
to the Regius Professor of Physic. 

Mr S F. Dufton has been elected to a Fellowship at Trinity 
College, and Mr, A Hutchinson of Christ’s has been elected to 
a Fellowship at Pembroke College, In each case for distinc¬ 
tion in Chemistry Both gentlemen took first classes in each 
part of the Natural Sciences Tripos 

Mr J Y. Buchanan, F.R.S, Umveruty Lecturer In Geo- 

S aphy will deliver a course of lectures on Oceanography during 
e present Term m the New Museums, on Tuesdays at 12 
o’clock, commencing on Tuesday, October iS 

Mr. W C. D. Whet ham, B.A., Fellow of Trinity College, has 
been appointed Alois l ant Demons I rotor of Physics in ihe Caven¬ 
dish Laboratory. 

Mr Vf B Haxdy,M A., Junior Demonstrator of Physiology, 
has bfen elected to a Droller Fellowship in Gonnlle and Caius 
College. 
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SOCIETIES AND ACADEMIES 

Paris. 

Academy of Sciences, October 3 M de Lacaze-Duthiers 
id ihe chur —Observations of ihe new planet Borrelly, made at 
the observatory of Algiers (equatorial coud^), by MM Kambaud 
and Sy, communicated hy M Tlsierand —On considerations of 
homogeneity in phyalca, and on a relation between the velocity 
or propagation of a current and the capacity and coefficient of 
sell induction of the line, by M C Clavenad —On the coexis¬ 
tence of dielectric power and electric conductivity A claim of 
priority advanced by Mr E Cohn over M Bouly (see Witde 
mann s Aunalen, vof xxvlll p 454)—Comparative evaporation 
of the solutions of sodium chloride, potassium chloride and of 
pure water, by M Pierre Lesage Within the limns of the ex¬ 
periments, pure water evaporates more rapidly than solutions of 
either chloride, The solutions of KC 1 have, wilh the same 
degree of concentration, a greater rate of evaporation than those 
of NaCl —On a fossil piece of wood containing fluorine, by M 
T L Phlpion 1 his was found in the cretaceoua sandstone of 
the Isle ot Wight, and analysed thirty years ago It yielded 
32 45 per cent of phosphoric acid and 3 90 per cen r of fluorine 
It had a brown colour and a density of 2 71 — Identity of cas- 
carine and rhamnoitanthine, by the same —On a respiratory 
global me contained in the blood of the chitons, 'by M, A B 
Griffiths The yellow blood of the chitons contains a respiratory 
globuline which contains no metal It is colourless, and possesses 
the same properties ol oxygenation and deoxygenalioo as hremo- 
globine, chlorocruonne, and other respiratory suLstances, Its 
empirical formula is 

C«ai ^Hll Nj 7 U SO iaB 

It has been named fl-achrogloblne, to distinguish it from that of 
the P della, which has been called acroglobine—Influence of 
the electric light on the structure of herbaceous plants, by M 
Gaston Bonnier After his researches on rees earned out at 
the electric station of the Paris Central Markets, the writer 
expenm nted upon herbaceous plants under similar conditions 
The plants were placed at distances varying from I 5 to 4m 
from arc lamps, whose light was kept constant for seven months 
The exceia of ultraviolet radiation was intercepted by glaBB 
shades. Under these circumstances, the majority of plants 
exhibited intense activity of assimilation 12 gr, of leaves of 
Ranunculus bolbosus developed I 05 of oxygen in one hour, the 
corresponding figure for diffused daylight being o 52, and for full 
sunlight in midsummer 3 95 A certain proportion of plants 
died off, even in ini rmittent light, especially if no shade was 
used Some plants showed an exuberant vegetation, the leaves 
a deeper green, and the pe als more striking colour* Of 
these, however, the larger number soon began to suffer from 
excessive aui mil at ion Some were able to adapt themselves 
completely, such as bulb plants, grosses raised from seeds, 
arborescent species, and submerged aquatic plants The latter 
ol o showed no difference in structure, whereas the leaves of 
crocuses, anemones, and ranunculi became almost unrecognis¬ 
able owing to anatomical modifications. As a general result, 
if the continuous electric light through glais produces a great 
development in an herbaceous plant accompanied by an intense 
green, the structure of the organs is at first highly differentiated; 
but if the electric light is intense, and prolonged for several 
months without change, the new organs lormcd by the plant, 
which are able to adapt themselves to this kind of illumination, 
present remarkable modifications of structure m their various 
tissues, and are leu differentiated, although always rich In 
chlorophyll further, the direct electric ligntls prejudicial to 
the normal development of the tissues in virtue of its ultra-violet 
rays, even at a diiUnce of more than 3m. 

Gottingen. 

Roval Scientific Society, March to June.—The following 
scientific papers have appeared ib the Nackrichttn — 

March.—Blinjer: Preliminary contributions to a systematic 
account of the Nemertean fauna of the Gulf of Naples. 

April.—Wallach and Mannl 1 New chemical combinations of 
vegetable origin.—Hecht; Contributions to geometrical crystallo¬ 
graphy —Hurwiti 1 On the theory of Abelian functions, general¬ 
ising algebraic functions Into multiplier-functions and stating the 
generalised Roch M theorem.—Schdnfiles 1 Certain rectilinear 
portions of Rlemann surfaces.—Fricke 1 Discontinuous groaps 
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whose substitution-coefficients are integral numbers belonging 
to a quartic 11 Kurper ”—Fricke Modular correspondences.— 
Fncke • On ihe j lunction (2, 3, 7) —Ritter One-valued auto- 
morphic forma of deficiency zero —Linde man n 1 Solution of 
equations by transcendental functions (Second note. See Roy. 
Soc of Gottingen, 1884 ) 

June —Hallwachs Velocity of light in dilute solutions.— 
Klein Real relations in Alielian functions—Bodlander Mole¬ 
cular combinations in solutions —Traube The crystal forms 0/ 
optically uniaxial substances —Drude The theories of light 
tested by practical physics 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Bootes —McUricuLiiion Chemmiry lemple Ormo (Lawrence and Bullen)- 
—Element of Human Phvnolojrv Dr E H Starling (Churchill)—A 
Vertebrate Fauna of Argyll and ihe Inner Hebndei J A. Harvia-Brown 
and 1 E Buckley (Edinburgh, Dougins).—Le Leman Monographic Limo- 
loiruiue , h A Foiel Tome Premier (Lausanne, Rouge)—Epidemic 
Influenza Dr !■ A Dncey (Clarendon Preas)—Das Printographlsche 
Pigment-Verfahren Dr H W Vuge] (Berlin, Oppcnhclm) 

Pamthle rS Ltud* iur la Courmnta et sur la Temperature das ECaux da la 
Mer d ins I’Orrfan Arlanurju* General H Maihloaen (Chmuamx, Lorpent) 
—Jupiter and till Syalem E M Clerka (Stanford). 

Serials Engineering M ago/me, October (N —Contributions from 

ihe U S National Herbarium, vol i No 5 (Washington)—Himmel und 
Erdc, October (Herlin, Paetel) —VerGffenlllchungen ruh dem KOnlghc'ien 
Museum Pur VMkerkunde, 2 Band, V4 Heft (Berlin, Spcmann) 
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FRESNELS THEORY OF DOUBLE 
REFRACTION 

The Optical Indicatrix and the Transmission of Light 
tn Crystals By L Fletcher (Oxford University 
Press Warehouse, 1S92 ) 

R FLETCHER has given us a valuable and most 
interesting book He has attacked some parts 
of the theory of double refraction in a manner which is 
free from many of the objections that may be made to 
the method more usually adopted, and which has the 
advantage of closely resembling that by which Fresnel 
himself made his great discovery 

In dealing with this discovery we must carefully bear 
in mind two facts The result of Fresnel’s theory—the 
determination of the actual form of the wave-surface in a 
biaxal crystal—13 undoubtedly true, the mechanical 
reasoning on which, in his second memoir on double 
refraction, he bases that result, is as undoubtedly false 
In recent times the explanation of the properties of the 
wave-surface has been usually based on the erroneous 
mechanical reasoning Mr Fletcher, following Fresnel 
himself, has shown us how all these properties may be 
deduced from certain experimental results without the 
introduction of the false mechanics In one sense this is a 
backward step, but since the advance had been in the 
wrong direction, it was necessary to retreat, and though 
Mr Fletcher’s book teaches us nothing new of the 
mechanism of double refraction, it puts the kinematics 
of the theory and the geometrical results which it entails 
on a sure foundation, and this is an achievement for 
which the author deserves our warmest thanks 

The history of ihe discovery of the law of double re¬ 
fraction, as given in Fresnel’s own papers, is of the 
deepest interest The formof the wave surface, in a umaxal 
crystal, a sphere and spheroid, had been discovered 
by Huyghens Up to the time at which Fresnel wrote 
it was generally supposed that even in a biaxal crystal 
one ray obeyed the ordinary law of refraction In 1816 
Fresnel and Arago proved that in an isotropic medium 
the direction of the periodic disturbance to which light 
is due is transverse to the ray, and from that time 
Fresnel set himself to investigate the laws of double 
refraction He soon saw that the reasoning which led 
him to expect that in a umaxal crystal the velocity of one 
wave must be constant could not apply to crystals with 
two optic axes, and that in such, contrary to the usual 
belief, there could be no ordinary ray This was 
announced m June 1820. The first memoir on double 
refraction, presented to the Academy November 19, 
1821, but not printed till i860, gives a detailed account 
of the experiments by which this result of his theory was 
verified, and contains the earliest development of the 
theory itaelf. According to Freinel's views at ^hia time 
the ether displacement in a crystal was at right angles 
to the ray—U is noteworthy that the latest develop¬ 
ment of the mechanical theory leads to this same 
result—and the velocity of propagation depended 
on the elasticity of the medium In the direction of dis¬ 
placement. Since, then, for any ray there are two pos- 
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sible velocities there must for that ray be two and only 
two directions of displacement, the light must be po¬ 
larized in one of two directions Since, also, the velo¬ 
cities are different in different directions, in Fresnel’s view 
the elasticity corresponding to a given direction of 
vibration must depend on the direction, and a surface of 
elasticity can be drawn each radius of which shall be 
proportional to the elasticity in its own direction 
When once this surface is known, the rest of the prob¬ 
lem can be readily solved Now, in the memoir we 

are referring to (“ Premier MJmoire sur la Double 
Refraction, CEuvres Complies d’Augustin Fresnel/’ 
T 11 No xxxvm ) Fresnel proved, for the case in which 
the double refraction was not strong, for which therefore 
the distinction between the ray and the wave normal 
might be neglected, that if for a umaxal crystal the 
surface of elasticity were a spheroid of revolution the 
wave surface and the laws of double refraction would be 
those discovered by Huyghens It was an easy step 
from this to generalize and to suppose that in a biaxal 
crystal the surface of elasticity might be an ellipsoid, and 
to examine the results This gave him at once, to the 
same degree of approximation as in the previous case, 
the form of the wave surface known by his name and 
the experimental Jaws of biaxial refraction discovered by 
Brewster and by Biot As yet the result was only ap¬ 
proximate , worked out more completely the theory can 
be shown to lead to the same form of the wave surface 
as that developed by Lord Rayleigh {Phil. Afa% t June, 
1871) Huyghens’ laws and those of Biot and Brewster 
are not accurately obeyed. 

But Fresnel’s mind moved rapidly, and a week later, 
November 26, 1821 ('‘Extrait d’un M^moire sur la 
Double RdfracLion,” CEuvres, Vol 11 , No xxxix ), he 
corrected his first results and announced his complete 
theory The modifications required were not great , in 
his original theory he had supposed the displacement to 
be at right angles to the ray, in the final form it is sup- 
, posed to be at right angles to the wave normal, i.e , in 
the wave front, while the elasticity in any given direction, 
and therefore the corresponding velocily, is given by the 
reciprocal of the radius vector of a certain ellipsoid in¬ 
stead of by the radius vector itself. With these modifi¬ 
cations the wave surface is accurately Fresnel’s surface 
and the experimental laws of double refraction are accur¬ 
ately obeyed To this ellipsoid (of which the inverse is 
Fresnel’s surface of elasticity) Mr Fletcher has given the 
name of the “ Indicatrix” According to Fresnel's theory 
the two possible velocities of wave propagation in any 
direction are the reciprocals of the axes of the section 
of the indicatrix by the wave front This law has been 
verified to a high degree of accuracy by direct measure¬ 
ment, and is thus made by Mr. Fletcher the basis of his 
treatment of the problem. These Memoirs of Fresnel’s 
remained unpublished till 1868 The only printed an¬ 
nouncement of the results was a notiee in the Moniteur , 
December 12, 1821, with a view of claiming priority for 
the discovery, and the Report of the Referees, Fourier, 
Amp^jre, and Ara^o, who (AuguBt 19, 1822) recom¬ 
mended that it should be printed in fuU in the “ Kecuell 
des Savants Etrangers " 

Instead, however, the Second Memoir on Double 
Refraction (CEuvres, tome ii., No. xlvn) was printed 
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(tome vu of the Recueil) in 1827, the year of his death, and 
this is the papsr which contains Fresnel's latest develop¬ 
ments of his theory In It he suppresses entirely his 
method of generalization and develops that mechanical 
theory by which, to quote his biographer Verdet, “ he 
endeavoured to rediscover truths which a profound in¬ 
tuition had first revealed to h\m " The truths remain, 
and though Fresnel’s methods and their historical 
development are clearly given in his collected works and 
in M Verdet's most admirable introduction to them, 
Mr Fletcher has done good service to science in call¬ 
ing fresh attention to these earlier papers and in making 
a modification of this method of hresnel’s the foundation 
of his work 

In h\s note to the first memoir, when discussing the 
inexact reasoning by which Fresnel afterwards supported 
his mechanical theory, Verdet wriLes (“ Chuvres de 
Fresnel,” 11, p 327) — 

u 11 pouvait sembler singulier que le n'sulUt difimtif 
d'un raisonne nent incomplet et inexact en deux points 
fut une des lois de la nature dont lexpcrience a lc mieux 
confirm^ la vc'riid On a vu au contraire que cette loi 
s’&ait manifest^ a Fresnel lomme lc rc'sultat d’une 
generalisation toute semblable aux gc nOalisations qui ont 
amend la plupart dcs grandes dccuuvcries Lots qu’il .1 
voulu ensuite se rendre compte de la loi par une ihdorie 
mdcanique il n'est pas dtonnant qu’il ait, peulttre son 
insu, conduit cette thcorie vers le but qu'il connaissait 
d’avance et qu'il ait dtd determine dans le choix des 
hypotheses auxihaires moms par leur vraisemblance 
mtrmscque que par leur accord avec ce qu'il dtait en 
droit de considdrer commc la vdntd ” 

True though this may be, the fact remains that until 
Lord Kelvin developed his theory of a contractile ether 
a few years ago, no one of the distinguished men who 
hkve followed in Fresnel’s steps had discovered a satis¬ 
factory mechanical basis for Fresnel's great generaliza¬ 
tion But to return to the book before us As has been 
mentioned, Mr Fletcher's method of development differs 
somewhat from that indicated by Fresnel He finds it 
more convenient to work with rays than with wave- 
normals or wave-fronts, and the construction he adopts 
is the following —Draw a normal at any point of the 
ellipsoid of elasticity—the mdicatrix in Mr Fletcher’s 
language From the centre of the ellipsoid draw a line 
perpendicular to this normal, and consider a ray travelling 
in the direction of this perpendicular Then the reci¬ 
procal of the intercept on the normal between the surface 
and the ray measures the velocity of propagation along 
the ray, and the plane of polarization of the ray touches 
the mdicatrix at the point at which the normal is drawn 
According to Fresnel’s theory the radius vector drawn 
from the centre to this point is the direction of vibration 
In the ray, while according to the most recent modifica¬ 
tion of the theory, the motion takes place along the normal 
itself From this simple construction the form of the 
wave-surfaCe and all the known laws of the propagation 
of kght in crystals are deduced in a strict and skilful 
manner At the same time, while giving Mr Fletcher 
the fullest credit for his originality, we are at times in¬ 
clined to wish he had adhered more closely to Fresnel's 
method He admit* of course himself that a single ray 
cannot be propagated through the ether We may hope 
that some of those who read his book will go on to study 
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the mechanical theory of double refraction Then they 
must deal with waves and not with rays, and they would 
find it an advantage to have had the one idea to guide them 
throughout. Again, the new method leads to a multi¬ 
plicity of names for one and the same thing, and this is 
a disadvantage We have ray-surface used for wave- 
surface, although the two are identical, nor is it easy at 
first to recognize the optic bi-normals and the optic 
bi-radials as the optic axes and the lines of single ray 
velocity respectively , but these are small points when 
compared with the main object of the book, which well 
deserves attention and careful study The last chapter 
deals with the problem in a more general way, but space 
forbid* us to follow Mr Fletcher into the questions he 
there raises , it must suffice to call the reader’s attention 
to it, and especially to the fallacy discussed in Section 17 

R I G 


THE PROGRESS OP //OR lICCLTURL 

Contributions to Ifot tu ultural I itt ratine By William 

Paul,’ t L S (Waltham Cross, Herts W Paul and 
Son, 1S92) 

For about half a century Mr Paul has been labouring at 
the work of horticulture alike in the g.irden and at the 
desk As a business man he has not confined himself 
simply to commercial rouLine As an observer and an 
experimenter he has not been hedged in by the dogmas 
and prejudices of any particular school of science, and as 
a writer his aim has always been to record truthfully and 
instruct faithfully It is a matter of congratulation, 
therefore, that the author should have gathered together 
in 1 convenient form some records of a lifetime's work 
Certain portions wc should have eliminated as of past 
or of personal interest only , certain others as of relatively 
minor importance , but Mr Paul is addressing a mixed 
audience with varied sympathies and interests, and it may 
be that the paragraphs we should mark for deletion 
would be those which others would best care to preserve 
Mr Paul groups his writings, as here collected, under 
the three heads of (1) roses, (2) trees and plants, and 
(3) fruit culture and miscellanea They would fall equally 
well under other categories, such as the commercial and 
practical, the xsthetic and the biological In this notice 
we must confine ourselves to Mr Paul’s writings as a 
naturalist Such, however, is the interdependence among 
various branches of inquiry, that it is almost impossible, 
in this connection to isolate any special subject, even tf it 
were desirable to do so From this point of view Mr Paulk 
book is, though undesignedly, an apt representation of 
the present condition of horticulture On the one hand, ihe 
relations of that art to the perception of and to the canons 
of beauty are obvious Equally clear are its bearings on 
routine practice. On the other hand, its connection with 
biological science, in spite of the teaching and example of 
Darwin, is not yet adequately recognized , nor has Lhe 
statesman as yet grasped the truth that progress In 
agriculture must follow to a large extent on the lines 
familiar to horticulturists Of the many remedies pro¬ 
posed to mitigate and clear away the depression under 
which agriculture is suffering, none is more likely 
to be serviceable than the adoption, so far as 
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circumstances permit, of the principles and practice 
of the progressive gardener This is very obvious to 
those conversant with the state of commercial horticul¬ 
ture, as contrasted with the condition of the correspond¬ 
ing department of agriculture, ind it will be brought 
home to the thoughtful reader by the perusal of some of 
Mr Paul’s pages It is interesting, too, to see that mat¬ 
ters at which some minds would still be inclined to scoff 
as unpractical, or which they would regard as mere means 
of affording agreeable recreation, are the very depart 
ments in which the greatest practical successes have 
been achieved in the past, and which are of the best 
augury for progress in the future 

Biologically speaking, Mr Paul has been not only a 
keen observer but a careful experimenter on a very large 
scale, and over a very long period It is true his experi¬ 
ments have not been and could not have been made willi 
the exact accuracy which we expect in the laboratory, but 
they have been made under conditions far more akin to 
those which occur in nature Moreover, they have been 
made, although with a definite aim, yet without leference 
to any particular theory The reader will accordingly 
find in these pages records of work and inferences from 
carefully planned experiments directly bearing on many 
subjects now ittracting the attention of naturalists, such 
as hereditary transmission, variation from seed or from 
bud, selection, fixation, close fertilization, and the various 
degrees of cross-impregnation Incidentally these sub¬ 
jects receive illustration in many chapters of Mr Paul's 
book , but the address on “ The Improvement of Plants/' 
which was read in 1869 before the provincial meeting of 
the Royal Horticultural Society at Manchester, contains 
a summary of Mr Paul's views on these subjects, which 
we strongly commend alike to the notice of naturalists 
and of agriculturists 

It is very interesting to compare what he says about 
Section and variation in plants, such as the Camellia^ 
the Chinese Primrose, or the Hollyhock, which are the off¬ 
spring of what we regard as pure species, with the corre¬ 
sponding processes in the Rose, the Pelargonium, or the 
Chrysanthemum, which are veritable mongrels In this 
connection we may in passing allude to the power which 
the gardener has, of course within limitations, of creating 
new forms The orchid cultivator, for example, inferred 
parentage of certain hybrids met with in a wild state, 
but he has since proved the correctness of his inference 
by actually producing in his orchid-house many of the 
same forms that occur in the forests of the tropics 
Another very striking case (not specially alluded to by 
Mr Paul) is the production and development of what 
are known as tuberous Begonias These have been 
evolved by the art and patience of the gardener within 
the last quarter of a century from repeated crossing 
between certain Andean species of Begonia and their de¬ 
scendants The result is the establishment of a race so 
totally distinct from anything yet known in nature as 
would justify a systematic botanist in forming a separate 
genus for their reception Many an accepted genus is 
based upon less important points of distinction than those 
which characterize the tuberous Begonias, and which, 
indeed, have been gathered together by Fournier under 
the genus Lemoinea The degree of permanence of this 
artificially formed genus is, of course, unknown , but we 

NO. 1199 , VOL. 46] 


do know already that the peculiarities are reproduced 
from seed, and that each year the plants are, as the 
gardeners say, becoming more “ fixed" We have 
alluded to these as illustrations of the kind of work upon 
which Mr Paul has been engaged for half a century 
They may be taken as examples of the material he has 
gathered together in this book, which is not merely pre¬ 
sented for the delectation of the ordinary lover of flowers 
or the profit of trading horticulturists, but is also cal¬ 
culated to increase the productive resources of the coun¬ 
try, as well as to forward the progressive development 
of our knowledge of the natural history of plants 

As a further illustration of Mr Paul’s method we cite 
in conclusion a passage which will, we think, justify us 
for recommending to scientific readers the perusal of a 
book which they might be disposed, from its title, to 
think had little in it to interest them tf My experience 
in selecting, hybridizing, and cross-breeding tells me 
that he who is seeking to improve any class of plants 
should watch nairowly and seize with alacrity any devi¬ 
ation from the fixed character, and the wider the 
deviation Lhe greater are the chances of an important 
issue However unpromising in appearance at lhe outset* 
he knows not what issues may lie concealed in a variation, 
sport, hvbrid, or cross-bred, or what the ground newly 
broken is capable of yielding under careful and assiduous 
cultivation If we would succeed in this field we must 
observe, and think, and work Observation and expen 
ment are the only true sources of knowledge in nature 
and while observing and experimenting we should above 
ill things guard against prejudices " 

Maxwfll T M\S1ER.s 

LIFE IN MOTION 

Life in Motion or, Muscle and Nerve By John Gray 
McKendrick, MD, FRS (Adam and Charles 
Black, 1892 ) 

NDER this title Prof McKendrick gives us the gist 
of six lectures delivered by him during last 
Christmas holidays to a juvenile audience at the Royal 
Institution of Great Britain , and, judging from this little 
work, it is evident that no pains was spared by him to 
render these lectures as instructive and interesting as 
abundant illustrations and experiments could make them. 
In presenting these lectures to the public in book form 
he places us under an obligation gratefully to be acknow¬ 
ledged for professional physiologists standalone amongst 
their colleagues m other departments of science in their 
disdain of any attempt at the production of attractive 
and simple scientific literature In very pleasing sympa¬ 
thetic style the reader is introduced to the world of 
motion and to the special motions of the living muscle 
He is shown how the movements of a muscle are recorded 
by the physiologist, and the apparatus used for its stimu¬ 
lation Artificial tetanus is described, the muscle sound 
and its elasticity referred to, and a perhaps too short 
description given of amoeboid and ciliary motion The 
physiology of the nerve is then discussed, and the pro¬ 
duction of heat in muscle In the fifth lecture is a short 
account of the sources of muscular energy, a comparison 
is drawn between a muscle and the steam engine, and a 
comparatively detailed account of muscle fatigue is given 
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The sixth and fin.il lecture deal 3 with the electrical phe¬ 
nomena of muscle and with a very curious group of fishes 
termed “ electrical ” 

The arrangement of the book is excellent, yet we are 
inclined to think that it shares with many other works on 
physiology one common fault What we all want to 
know more about is the life and activity of the organism, 
and the physiologist very rightly spends much of his 
time in experimenting in every conceivable wa), 
and generally with isolated parts of the organism 
His apparatus is ofLen of the most varied and intri¬ 
cate kind, and hia experiments yield him definite re¬ 
sults Many of these results, however, are at present of 
little value in shedding fight on physiological processes, 
and should not, we think, obtain the prominent position 
they now occupy in the text-books To take an example, 
the experiment to demonstrate the muscle curve, in which 
the muscle is isolated and stimulated electrically, is one 
of the stock experiments minutely described in every 
text hook In this experiment the muscle is separated | 
from its antagonistic muscles, stimulated in quite an un¬ 
natural way, and the result of the experiment is totally 
different from what takes place in a contracting limb 
It is certain that in nearly every text-book the reader will 
find that from this and similar experiments he is apt to 
obtain incorrect and misleading ideas He no doubt 
learn 9 something regarding very interesting electrical ma¬ 
chinery, but very little physiology Of recent years far 
more attention has been bestowed upon the movements of 
muscles in the limbs, and comparative physiology 19 at 
last asserting its influence It is to be hoped that when 
this knowledge finds a more prominent place in text-book 
literature , 11 mu c cle and nerve physiology,’’ in the proper 
sense of the term, will be more satisfactorily taught 

Returning to what more exclusively concerns Prof 
McKendnck’s book, we may point out a slip on page 8r, 
where it would appear that the muscle aound corresponds 
in pitch to the fundamental tone of a body vibrating 
19 5 times a second, instead of to one vibrating at twice 
that rate, and that Prof McKendnck does not inter¬ 
pret this sound on the lines followed by Helmholtz and ] 
others On page 91 the modern view of a 11 cell" 13 | 
represented in a drawing, and the nucleus has inadver¬ 
tently been omitted On page 31 a long and short cir¬ 
cuiting key is 1 epresented, while a simple key is described 
in the accompanying text These, however, are but 
trivial faults to find in an excellent little work, which is 
most admirably got up and beautifully illustrated by 
nearly one hundred excellent figures. 

The reader will, we think, obtain a good insight into a 
department of physiology, and will be stimulated to 
further research in the literature of this interesting sub¬ 
ject. J. B H 


PLUMBING 

Principles and Practice of Plumbing By S Stevens 
Hellyer (London George Bell and Sons, 1891 ) 

HOSE who are acquainted with Mr Hellyer's larger 
book on domestic Sanitation, “ Dulce Doraum," 
will not find much new matter in the present volume, but 
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the subjects are treated less discursively, inti are furly 
well brought down to date 

There is no trade which has been mole discussed m 
recent years than that of plumbing, and if plumbers are 
not impressed with a sense of their responsibilities, it is 
certainly not the fault of the architects and engineers 
who employ them The m inual skill necessary to per¬ 
form the most ordinary operations is m itself so difficult 
that many workmen fail to acquire it, and, on the other 
hand, many experts in the details of the craft are never 
properly educated in the principles of sanitation which 
are necessary Lo make their work effectual from a sanitary 
standpoint It is Lhe combination of bo^h kinds of know¬ 
ledge in the writer which makes Mr Hellyer's books of 
exceptional value It matters little whether it is an archi- 
j tect on one hand, or a working plumber on the other, who 
[ studies them, because they are of equal value and of 
j equal interest to both 1 he present handbook is specially 
valuable in these respects because most of the informa¬ 
tion upon matters of practical workmanship is given con¬ 
currently with the reasons which should control the details 
and the principles which should be in evidence when the 
work is finished 

No one unacquainted with the practical difficulties 
which frequently crop up in sanitary practice can realise 
how much knowledge and experience is necessary to 
overcome them Houses in London often present the 
most puzzling problems, and an intimate acquaintance 
not only with the principles and practice of the subject, 
but also with all the most recent appliances, is required 
j for their successful solution The ventilanon of all the 
different parls of a complicated drainage system, in 
eluding that which is necessary to prevent the syphonage 
of traps, sometimes requires an amount of thought and 
attention which a layman would think was uncalled for 
in the face of its apparent simplicity It is no wonted 
that Lherc are frequently failures to meet the highest 
standard of excellence, especially when incompetent 
persons are employed to design and superintend 
the necessary operations On the other hand, there 
are thousands of houses in London in which no 
such difficulties occur, and in which the drainage 
and plumbing arrangements ought not only to be 
extremely simple in themselves, but intelligible to the 
ordinary householder When such cases are entrusted Lo 
a builder, or an intelligent plumber, the first requisite is 
the manual skill required to carry out the various details, 
and this must be acquired by the workman through ap¬ 
prenticeship, or from his having acted as the assistant 
or "mate 1 ' of a journeyman for several years The next 
requisite is that he should have a clear knowledge of what 
he is going to do and why he does it This may be ac¬ 
quired to a great extent from his being familiar, in his 
capacity as a workman, with the designs of an architect 
or engineer under whose directions he has been employed^ 
and it is to such men that Mr Hellyer’s text-book should 
be specially valuable By studying its pages he will 
avoid many mistakes He will know what sort of joint 
to make, what kind of trap to avoid, how to secure the 
traps from syphonage, and how generally lo complete his- 
work so as to pass the latest standards of excellence We 
can equally recommend it as a text-book for architects 
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who, although the) are unable to acquire any technical 
skill in carr>ing out the opentions themiaelve®, should 
have, nevertheless, an intimate knowledge of the principles 
which they ought to embody 

We think that more space should have been devoted 
to that portion of the book which deals with drainage 
proper While nearly loo pages are given to lead-laying 
and the jointing and bending of pipes, onl) about twenty 
pages are devoted to house drains, and a great part of this 
is occupied with illustrations of appliances Not more 
than one or two pages are given to the subject of cast-iron 
drains, allhough they are strongly recommended, and 
the subject is a very important one We trust, however, 
that the author wdl remedy these deficiencies in the 
future editions which will doubtless be required to supply 
the demand for his excellent Levt-book 


OUR BOOK SHE IF 

A Lecture Course of Elementary Chemistry IIy H T 
Lilley, M A (London Sunpkin, Marshall, Hamilton, 
Kent and Co , 1 892 ) 

The abrupt use of chemical terms, and the condensed 
style adopted by the author in this book, make it evi¬ 
dent that it is not specially designed to smooth down 
the difficulties which confront the unaided learner who 
approaches chemistry for the first time It seems rather 
to be fitted to replace the notes which might be taken 
on a course of lecture instruction Regarded in this light 
it is a useful volume, the knowledge it contains being, 111 
the main, sound and Lo the point 

It deals with the metals as well as with the non metals, 
*ind dovetailed with the ordinary chemical information 
are many instances that the author has tried to keep pace 
with current work, and has attempted to give the student 
all the impoitanL points to be noted in a fairly complete 
-course of elementary chemistry 

A short series of exercises chiefly in chemical arith- 
^Petic are given at the end of the book, and a tabic of 
contents and an index are supplied 

It would be advisable on p 53 to say that ordinary 
sulphur crystallises in the rhombic system To speak of 
the crystalline form as an octohedron tends to create an 
impression common among students, that ordinary sulphur 
belongs to Ihe cubic system Fluorine was not made by 
the electrolysis of liquefied hydrofluoric acid, but of a 
solution of potassium fluoride in the acid , the pure acid 
is a non-electrolyte 

It is hardly correct to state that calcium sulphate and 
hydroxide are the only known examples of solids less 
soluble in hot than in cold water , calci um isobu tyrate and 
one of the thorium sulphates are additional instances 
On p 98 the flame colorations of potassium and sodium 
-are confused, and brass seems to be omitted in treating of 
the alloys of copper and zinc J W R 

Longmans' School Geography for North America Dy 
George G. Chisholm and C H Leete, (New York 
Longmans, Green, and Co) 

Jf Mr Chisholm's well-known geographical text-book 
was to be extensively used in the United States, it was 
inevitable Lhat it should be altered in a wag which would 
adapt it to the special needs of American schools The 
task was undertaken by Mr Leete, and he has accom- 
lished it with much skill and judgment The parts he 
as rewritten are those relating to America in general, 
North America, and the United States To these he 
ffives a prominence which was not necessary or desirable 
■or European students of geography, but which is no 
<loubt essential for learners on the other side of the 
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Atlantic 'Ihe plan of Mr Chisholm’s book and the 
spirit of its execution have both been maintained, and 
the work ought now to be quite as useful in the New 
World as it lias already been in the Old 

Garden Design and Architects' Gardens By W 
Robinson, T L S (London John Murray, 1892 ) 

THE author of this book is firmly convinced Lhat lo clip 
and align trees in order Lhat they may " harmonise" 
with architecture is " barbarous, needless and inartistic ,J 
lie is in love with Nature's methods, and would give 
them in gardens much freer scope than 15 accorded to 
them by persons who like best a certain miriness and 
formality It is to be regretted, perhaps that Mr 
Robinson deals with the subject in so polemical a temper, 
but the cause for which he contends is good, and he 
does excellent service by bringing out prominently what 
has always been the essential principle of the besL and 
most characteristic kind of English landscape gardening 
The value of the essay is greatly increased by a number 
of well-selected dlusLrations 


LETTERS TO THE EDITOR 

[Jhe hihtot does not hold himself responsible for opinions er- 
prustd by his cor respondents Neither can he undertake 

to n(urr 1 or to lornspond with ihe writers of rtjected 
manuscripts tnicndtdtor this or any other part of NATURE. 
No notict rs taken of anonymous communications ] 

The Alleged “ Aggressive Mimicry " of VolucclLe 

IN the course of a rrview (Natijrf, October 6, 1892, p 

535) of ft book, “ Animal Coloration,” by Mr Beddard, Mr 
I'oullon takes occasion to refer [0 a theory professing lo eluci 
dale ihe resemblance of Volueelht lo humble bees, flee This 
reference i« occasioned by the suggestion of a rouniei-hypothrsis 
by Mr Reddaul The view id opted by Mr Boulton (“ Colours 
of Anim-ib,” 1890, p 267) is lhat proposed by Kirby and 
Spence, and subsequently alluded to by Kunckel d'Herculais 
(" Organ et Level des Volucelles," Paris, 1875) and others , 
but as Mr Poulion makes no reference to these authorities he 
may be assumed to accept the full responsibility In the place 
named he says — 11 The boldness of these enemies sometimes 
depends on the perfection of their disguise Thus the larvae of 
flics of the genus Valuerfla live upon the larva; of bees and 
wasps Volucella bombylans occurs in two varieties, which prey 
upon the humble bees Bombus muscorum and B lapidanus , 
and are respectively like these Hyraenoptera The resemblance 
is very perfect, and the flies enter the nests to lay their eggB " 
Mr Beddard (/ c , p 225) criticizes the view lhat the fly 
resembles the bee lhat it mfty with impunity enier the nest, and 
proposes lo look on the prefence of the fly's, larvm in the bees’ 
nests as akin to the presence oTsupposed “ pets ” in the nests of 
ants Ai Poultnn points out, this suggestion leaves the original 
difficulty of the likeness of the fly to the bee uniotichcd 

Having little interest in either of these speculations, which 
seem fantastic and premature, u vs with reluctance that I lake 
part in the discussion The case, however; of V bombylans is 
not only interesting as a striking, and to us in England a most 
accessible instance of the phenomenon of Mimicry, hut as an 
example of Variation it 19 almost unique among animals, while 
among plants perhaps it is paralleled only by Darwin’s famous 
case of ihe peach and the nectarine It is besides a case well 
suited for experiment and close observation The nests of sur¬ 
face budding bees may towards evening be lifted bodily, bees, 
Volucella , and all, with a spit nf earth, and transferred to a box 
This may be taken home and set next morning <*n window sill, 
when on opening the box the bees will go on with their work 
for the rest of the summer If any one Berks an opportunity of 
honestly trying to gel to the bottom of a case of Mimicry, 
instead of speculating about it at large, he cun Ftarcrly find a 
better case than this The need for-such oh ervations is great, 
for the account confidently given by Poultnn, though according 
well with hn hypotheses, accords with the truih less well. 

In these circumstances It may not he out of place to give a 
brief Blatement of the facts as they were established by entomo 
logins long ago The VoluetUa are a small group of flies, con- 
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taming four British species (Verrall, “Cat Brit Dipt ," 1888) , 
of these most if not all resemble various Ilymenoptera The 
commonest and most remarkable is V bombylans , which may 
be seen in any English hedgerow on a sunny day in early sum 
mer This fly exhibits the rare condition of existing in two dis¬ 
tinct forms in both sexes The one form is black with a red- 
tail, in no small degree resembling a small worker of a red 
killed humble-bee such as B fapidarms L or B Du ha melius 
Kirb the other form has a yello ' border to the thorax, yellow 
hairs on the antero-lateral parts of the abdomen, and a grey tail, 
to an equal degree resembling a "small worker of one of the 
several yellow banded humble bees, t if B hottorum L , 
/? terrestns L , or B Scrunch\ranu\ Kirb Both \anelies 
occur in both sexes and are about equally common The prob 
lem of the evolution of these distinct forms is thus one of Lhe 
most complex Some may a*k, If the varieties are thus distinct, 
how are they known to be one specie* ? The evidence of ihis 
is (l) that no point of structure can he found to differcniiate 
them, (2) that males of the one variety have been ieen coupled 
with females of the other and vice vtrsa (Macquart, “Suites h. 
BufT," p 479, Zeller, Stef ent Ztif , 1842, p 66), and 
lastly (3) thai intermediate forms have been found as rarities 
(Enchson, Strt ent Ztg , 1842, p 145) This evidence 
may not ‘•alisfy all, but as regards Mr Poulton the identity of 
the two os one species is not in dispute, for he admits this 
But though the likeness of 1 bomb) fan* L and its var 
my s tact a L. (= plumata de Geer) to the red tailed humble bees 
and to the yellow banded humble-bees respectively, is re illy 
close, neither these forms nor the less common v-\r Immorrhoid 
ahs 7 A present any special likeness to B must arum L , which 
has 1 bright brown thorax and a grey alxlomen It is true that 
Kunckel has spoken of a resemblance between the var mys 
tacea and B musrorwn, but it is hard to set upon what ground, 
for indeed it is much as if one were to liken a tabby cat to 1 
fox As Kunckel himself says, the gieat resemblance of the fly 
is to the yellow banded B hortorum 

To return to Mr Boulton’s statement, lie says that the 
two varieties prey upon “flotnbus muscomm and B fapidattus, 
and are respectively like these Hymenoptcra ” These words 
contain an ambiguity which I cannot believe intentional But 
supposing for a moment that one of the vanUies were like B 
muicorum (which it is not), the sentence must be taken to mean 
that each variety preys upon the species of bee which it most 
resembles, the red-lailed variety on the red tailed bee and the 
yellow variety on the other 1 his is indeed demanded by the 
hypothesis of “Aggressive Mimicry * In this form the state¬ 
ment is often made, though I ne^er met it elsewhere in print 
I invite Mr Poulton to produce observations in supporL of that 
statement If he will eMaMish it he will do a useful work 
When this statement wap written I must believe that Mr Poul- 
lon had not read the several authorities on the subject, many 
of whom relale how both varieties have been reared from the 
nests of each type of bee, both from the red tailed and from 
the yellow-banded (Kunckel, p 58 , Drew^en, Stct ent Ztg , 
1847, p 211 , P Boie, Kioyer's “Naturh, Tlds 1838, 
p 237) It is still possible that both varieties are born of one 
mother, and it is possible, too, that each female does her best 
to choose the nest of a bee like herself, but in support of this 
hypothesis I know no evidence, and indeed Kunckel (p 58), 
after considering this possibility, gives it as his opinion that 
probably lhe varieties of f' bombylans lav indifferently in the 
nesLs of all Bombi From the omission of these facts, which to 
an appreciation of the evidence are vital, we should infer that 
Mr Poulton was not acquainted with Kunckel’s work, were 
it not that he repeats Kunckel’* selection of B. muscomm. as a 
form resembled by one oT the two varieties 

But though Mr Poulton is wrong in saying that either variety 
specially resembles B muscomm, he is right in saying Lhat 
V. bombylans preys on this bee’s nests, for both varieties have 
been bred from them, even from the same nest (Kunckel, p. 
58) In my rooms at thia moment are several nests of B mu r- 
comm , each containing many lirvse of V bom by fan resting 
for (he winter, to emerge in summer, as I hope 1 

There is then evidence that the two varieties, though they 
may breed together, yet remain substantially distinct , and lhat 
though they respectively resemble different species of bees, 
they ere both found together, not only in nests of bees which 
they resemble, but also, and In my own experience, more 
abundantly, in the nests of another bee which they do not 
resemble. 
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Mr Poulton further omits to mention that V pclltntns f 
though in nowise resembling the common wasp, yet lives in its 
nests, together with V mams which does resemble a wasp, and 
V Bonaria which is like a hornet (Kunckel, pp 54 and 55) 
This fact also I commend to Mr Poulton's ingenuity 

The publiLtition of statements like this of Mr Boulton's, 
omitting most salient facts—fat-ts, besides, which, though 
adverse to his speculations, add a ten fold interest to Lhe sub¬ 
ject—is surely unfortunaLe It may be repberi that Mr 
Poulton’s bo ik is of a popular character and docs not aim at 
the completeness of scientific work , but in making choice of 
evidence, even for popular exposition, it is well to remember 
that the value of facts is not to be measured by Lhe ease with 
which Lhey may be momentarily fitted to the sustenance of a 
facile hypothesis William Bateson 

bl John’s College, Cambridge, October y 


Induction and Deduction 

Miss Jones agitates a question that ought not to settle 
down without ha\ing Laused ihaL discussion which its propound¬ 
ing is fit to awaken 

This discussion does not, however, relate to the mutual rela¬ 
tions of Induction and Deduction—aL least, not as the main topic 
thereof It relates to the fragmentary condition of that which 
is usually referred to and accepted as logic We arc so apt to 
take it for granted that our so called logic is tolerably competent 
nnd complete as an account of human reasoning in general, 
that it is of great utility when some one—ns Miss Jones does 
now—raises a question that is adapted to direct our reflections 
towards some one of the several, perhaps many, gaps lhat exist 
in that most important, but too often not understood and mis¬ 
understood, branch of science It 13 with this specially in view 
that I have ventured to write this 

In gnjmetry nothing is more usual than Lo draw a universal 
conclusion from a case that, lo all ordinary ways of apprehen¬ 
sion, seems to be a single instance Indeed, this is one of the 
cardinal failures oT geometrical reasoning Perhaps we might 
well say that it is the most characteristic feature It is this 
feature thai the question that Miss Jones agitates ought lo call 
into prominent nolice 

She selects for her purpose the case of Lhe isosceles triangle, 
and asks, IIow, from premising that the angles at the base of an 
(one) isosceles triangle are equal lo each other, are we logically 
warranted in concluding that that same equality is true of aft* 
isosceles triangles ? 

That we do thus conclude is known to all, is is also the truth 
that such a conclusion is a typical one in geometry Nor have 
we, nor can wl have, the leasL misgiving as to the rigorous 
validity of such conclusions 

It would he a digression for me to point out here the essential 
charnctenslicg of lhat form of reasoning which, properly speak¬ 
ing, is induction It is sufficient for my present purpose to 
remark that tiue induction is utterly unable to yield us any con¬ 
clusion that is more than probable and approximate 

From these characteristics alone we may know that our 
geometrical conclusions in view are not, as Mias Jones take* 
Lhem to be, inductive conclusions 

But since our geometrical conclusions arc natural and valid, 
the question still remains, What sort of conclusions are 
they ? 

If we propose to call them deductive conclusions, then, when 
we revert to the array of syllogisms, categorical, hypothetical, 
disjunctive, dileiumatic, &c , we find none of them, nor any 
combination of them, that can by any means be made applicable 
We have to get not merely from an apparently particular but 
from an apparently absolutely singular proposition to a univer¬ 
sal one To do this deductively, the body of doctrines and 
canons, Lhat is usually called logic, confesses itself wholly 
unable It lays down os one of its cardinal rules, one that it 
declares is 14 founded upon the Laws of Thought," that if any 
premise la particular, then only a particular coDelusion can be 
drawn 

Nevertheless, I am going to submit that the reasoning under 
dlRCUAiion li a true Instance, not of Induction, but of deduction. 

I submit that the reasoning that we do actually follow Is lhat 
which may be formulated thus — 

This isosceles triangle is any isosceles triangle 

The angles at the base of this isosceles triangle are equal to- 
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each other Therefore, ihe angles al the base of any (or every 
or all) iRORceles tnangle are equal to each other 

In order to make the nature of this reasoning plainer, I will 
put the same m symbols 

Put X = the isosceles triangle in general , 

/ = this particular isosceles triangle , 
tz = angles at the base , 
c = equal to each other 

Then our reasoning will appear thus — 

- / m X, 

[/ of / IS c 
a of \ is t 

This looks very much as though we had in hand a case ot the 
logic of relatives 

Wc will all recollect the challenge of Dc Morgan —“ If any 
one will by ordinary syllogism prove Lhut because every man ^ 
an animal, therefore every hend ofa mun is a head of an animal, 

I shall be ready-to set him another question ” This would 

be in symbols— 

All M is A , 
h of M is h of V 

Our case, according to this sort of formulation, would appear— 

Z ib any \ , 
a of Z is ri of \, 
a of Z is t, 
a of X 19 f 

The distinguishing characteristic of our case as compared with 
the case put by De Morgan resides in the different natures of the 
two propositions— 

■VII M is A, 

and Z is any X 

i he former is the usual universal categorical affirmative pro 
position of ordinary logu The latter is a sort of universal cate¬ 
gorical affirmative proposition that certainly exists and is im 
portanl, but which has not yet been recognized, unless it may 
be by the quantifiers of the predicaie in their proposition — 

All A is all B 

It implies rigorously that not only 

7 is any \, 

but that / is every \, 

/ is all \, 

any (or every or all) \ is Z 

,, ) not X is not Z 

11 ( .. 7 „ X 

any X is every Z 
every X is any Z 
every not X 19 any not 7 
any ,, 

&c , &c 

In Lruth, to a superficial notice, it may easily seem to confuse the 
moat important logical distinctions Rut Lhis is only iKcause 
we are bo used to identifying logic in general with the logic of 
extension It is the logic of extension, or 10 olher words, 
metric logic, that has been persistently tendered to us as the only 
logic worthy of study, if nol indeed aa the only logic practicable 
or pcrbips possible Yet we can now, I think, see that 
geometry at least makes great use of a logic Lhat is not the 
logic of exteUBion, and lhat the existence of geometry is an 
earnest that that other logic may he developed and formulated, 
if not completely at least to some very useful extent 
The proposition, 

Z is any X, 

u, as I conceive, a proposition of the logic of intension It 
applies not to things, or to concepts in connection with things, 
but to pure abstract concepts like geometrical figures, whose 
marks are exhaustively specified, or, if any are not specified, 
the same depend upon and are implied by those that are 
specified 

One point more remains to be explained 
We must not from the recognition that Z is any X, and the 
Tigorouily following proposition that whatever is true of either 
X or Z la true of the other, conclude lhat these propositions 
-abouM If valid hold for marki that are accidental to Z, or to 
Any single Instance of X, If we fall to keep clearly in mind the 
intensive scope of our propositions, we may discredit them, or 
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one of Lhem,hy observing lhat although wc have laid down lhat 
whalever is true of Z is true of any X, yet nevertheless il duel 
nol follow lhat Z is any X, as regards say the size of Z or any 
single insiance of X Size may not he any necessary mark of 
either, and if 50 it 1a for all logical purjH)ses impertinent to the 
propositions in question, and must be altogether ignored 

1 will conclude by saying that the inference actually made in 
(he Lase put by Miss Joins is a deduction, because it necessarily 
follows from ibe premises laid down Logic has no connection 
with ihe truth of premises , it only says what certain proposi 
tions enlail If in an intensive sense this isosceles triangle is 
any i^osclIcn tnnngle, then any isosceles triangle is this isosceles 
triangle, and every isosceles Liiangle h lhis isosceles triangle, 
and nil isosceles Lriangles are this isosceles triangle, and if Lhe 
angles at the base of lhis isosceles triangle arc equal to each 
olher, it follows necessarily that lhe angles at the base of all 
isosceles triangles are equal to each other 

Chicago, August 16 Francis C Ku^mi 

By lhe courtesy of the h dilor of Nature I have been allowed 
to read Mr Francis C Russell's very interesting remarks with 
reference to my note on “Induction and Deduction " in Nature 
of July 28 (p 2QJ) 

I I agree with Mr Russell as to the validity and certainty of an 
j inference from equably of angles 111 on* isosceles triangle tr 
1 equably of angles in all isosceles triangles But while I re- 
l gard this inference aa a "true induction' 1 because it is an in 
lerence Lo a general proposition on the strength of a particular 
instance, Mr Rus>ell denies Lhat it is an induction because he 
holds lhat induction can give only approximate and pmbable 
conclusions, and considers that the certainty which he allows 
to belong to the geometrical conclusion in question is due 
to lhe fact that the inference is not from a particular in¬ 
stance, blit is really and truly from universal to universal—the 
one isosceles triangle from which the argument starts being a 
kind of " pure ahstiact concept," so lhat we can tay— 

/hi\ o/n isosceles triangle is any isosceles triangle , there¬ 
fore evtty iso celes triangle is this isosceles triangle, &c 

This appears Lo me to be entirely inadmissible How can 
this triangle BE that and tin other inangle ? To say that it is, 
is lo lose sight of lhe distinction beLween identity of ind ■ 
vidualily, and similarity 0/ characterise r And Lhat the asser¬ 
tion (//in triangle is tvety mangle) is untenable appears also 
from Mr Russell’s own admission further on, when he says that 
, "we must not, from the recognition that Z is any \, and the 
rigorously following proposition, that whatever is true of X or 
Z is true of lhe other, conclude lhat these propositions should, 
if valid, hold for marks thaL are accidental 10 Z or to any single 
inst ince of \ ” If / i\ any \, how can anv \ have marks 
which / has nol, or Z have marks which any X has not? We 
cannot get out of the difficulty by reference lo extension and 
intension, for this reason, that every calcgoncnl proposition, lo 
j he significant, must be read both in "intension' and in "ex¬ 
tension"— lhat is, affirmatives must be understood as asserting 
identity of extension (application) in diversity of intension 
(signification), while negatives itny identity "This isosceles 
triangle 15 any isosceles triangle ” can have a useful signification 
only if it is interpreted to mean— 

This triangle [not is but) is similar (in so far as isosceles) to 
any isosceles triangle —Lhat is, all are similar m respect of the 
characteristics which arc inseparable from equality of sides 
Hence (as I said in my letter, July 28) "in all cases equality of 
angles at lhe base is inseparable from equality of sides ’ 

1 am not clear what precise meaning cun be attached lo the 
expression 11 pure abstract concept,” eUH leas how a geometrical 
figuic can be an abstract concept I am, moreover, disappointed 
lhat Mr Russell makes no examination whatever of my own 
atLempt Lo formulate the process from Particular to General 
With reference lo Mr Russell’s symbolical argument— 

Z IB X, 
ti of Z U e, 
a of X is r, 

I think that it may be logically described as a process either 
(l) of Substitution (Jevons)—a kind of Immediate Inference 
dependent on identity of application—thus — 

ZiaX; 

X may be substituted for Z 
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Id a of Z is e 

substitute X for Z, 

and we have a of X is t 

Or (2) a combination of what Jevons calls Immeliate Inference 
by Complex Conception (which I should like to class with some 
other Immediate Inferences as Extroversion, which is largely 
used in mathematics) and Mediate Inference , thus— 



Z 19 X 

0 ) 


, a of Z is a of X 

- m 

But 

a of L is e 

(0 


a of X is c 

w 


{ 6 ) is Inference by Complex Conception from (a) , {b) and (<) are 
the premisses which give (d) as Lheir (syllogistic) cuncl lsion 
Cambridge, October 11 K E Constance Jone;* 


The Temperature of the Human Body 

Mr CumMINg’s second or “physical ” query will, I think, 
require no answer if his first or “ phy-uo logical" question is 
replied to If an isolated muscle from which evaporation was 
prevented could go on working in a heat enclosure, and always 
remain at a lower temperature than the enclosure (which it could 
only do by transferring heat from itself to its surroundings), we 
should have 10 a&k in good earnest how this was consistent with 
the Second Law of Thermodynamics We are quite certain, 
however, that the temperature of the working muscle would 
always, when a steady state of things had been reached, be above 
that of the enclosure 

The temperature of an isolated muscle during activity 
(assuming that it could be kept alive and evaporation prevented) 
would, of course, not only be very much higher * 1 at the equator " 
than "at the pole," but also somewhat above that of the sur¬ 
rounding bodies in either latitude The intact homoiothermal 
animal, even when the temperature of the air is greater than that 
of its blood, Is on the whole, within thehmil 9 which can be borne, 
always losing more heat to its surroundings than it receives from 
them For heat Is still becoming latent at the evaporating 
surfaces of the body, the skin and the respiratory mucous mem¬ 
brane, even when the balance of gam and lo 9 s hy radiation, &c , 
u telling the other wa\ , and, indeed, in general more evnpura 
tion than usual is going on when this is the case The tem¬ 
perature of these surfaces is always kept below that of the blood 
which comes 10 them The blood, therefore, always loses heat 
here, and gains it from the muscles, which accordingly transfer 
heat to a medium colder than themselves, even when the external 
temperature is higher than that of enher. 

If, of two similar and similarly situated men, A and B (I ask 

f iardon for degrading an austere geometrical phra*c to such 
oose and vulgar application), exposed to the same high tem 
pcraLurc (above that of the blood, say), A sweats little and B 
much, while ihe blood-temperature of both remains constant, 
A must either produce leas Ineat than H or lose more in other 
ways than evaporation of sweat He may produce less either 
became he works less than B, or because even at rest his 
metabolism is noi so active Or an extra loss of water-vapour 
from the lungs may make up for the diminished loss from ihe 
■kin For example, in the dog, which has but few sweat- 
glands, nearly ihe whole of ihe evaporation takes place 
id the respiratory tract Of course much water is evapor¬ 
ated from the skin which never appears as vtsihle sweat , 
and it is possible that some persons give off a greater pro¬ 
portion of the total perspiration in this way than others do, 
ihe quiet vteady iweatcr, if one may be allowed ihe expression 
getting through aa much work on the whole as the steaming 
paroxysmal kind of fellow who breaks out into dewdrops on ihe 
smallest provocation Hut it should be clearly recognized that 
an air tempenuune equal to or above that of the blood u 
occasional, and not permanent In any latitude, and that men, 
and even animals, adopt expedients to avoid such extremes and 
to tide them over 

Any good recent text-hook of physiology will give the in¬ 
formation asked for as to what n known of the mechanism by 
which the temperature of warm-blooded animals ts kept approxi¬ 
mately cposiant It is too wide a subject to be enterea Into 
here In man Ihe regulation of the heat lou seems to be fir 
more important than any regulation of the production of heat 
The former is, of course, largely voluntary, but the quantity of 
blood going through the ikm, an important fador In more than 
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one way, is greatly influenced by reflex nervous impulses II i B 
doubtful whether the very considerable heat capacity of the 
bodies of large animals has been sufficiently taken into account 
in its hearing on the steadiness of Lhc blood temperature This 
in itself prevents any sudden change In some animals, and 
apparently more especially in small animals —t g , the rabbit and 
guinea pig —Ihe production of heat, as well as ihe loss, is very 
distinctly under the control of the nervous system, and is 
increased when Lhe external temperature is lowered, and 
dimim-hed when it is raised 

Of course, as your correspondent is doubtless aware, vre do 
not really know what kind of a machine a muscle i§, except that it 
is a machine by means of which the potennal energy of the food 
is partly transformed into mechanical work and to a much greater 
extent into heat Up to a certain limit the work and the heat 
inertast togetker, although le^s heat is given uff by an active 
muscle which is allowed on the whole to do external work than 
hy the same muscle when it constantly undoes its own work 

Cr N Stkwart 

New Museums, Cambridge, October n 


The following brief account of the working of the heat 
mechanism of the human body will, I hope, help to make clear 
to Mr Gumming the prohlems of which he seeks the explana¬ 
tion 

The temperature of a man at the equator is within a degree 
Centigrade the same as that in the arctic regions This is 
because, in the first place, in the arctic regions the losi of heat 
from the body is very slight, and in the tropics it is very great r 
for (n) in the tropics more perspiration is secreted by the skin, 
and this, in consequence of the high temperature of lhe air, 
evaporates very quickly, and hence the body is kept cool It Is 
true, as Mr Camming says, that in the tropics people may not 
be observed to perspire freely, but that is simply because aa fast 
as the perspiration ts secreted it is evaporated It is what ia 
called insensible perspiration ( b) More water is secreted by 

the bronchial mucous membranes in the tropics, and in con¬ 
sequence of the higher temperature of the air H, like the per¬ 
spiration, evaporates very quickly The excessive accrelion of 
moisture by tne body when the temperalurc of ihe air is high, 
is shown in a T urkish bath, and leads, in a bath of about two 
hours’ duration, to a loss of weight amounting with some 
persons to three pounds, and to a great diminution in the 
quantity of urine secreted (r) In Ihe iropics the vessels of the 
skin are more widely dilated than in the arctic regions, hence 
there is more binod in it, and therefore heat 19 more readily 
radiated and conducted from the skin to the external atmosphere 
(d) The specific heat of the body is very high, and so it cools 
very slowly in the arctic regions Judging from some experi¬ 
ments I have made on animata, it is, al the usual temperature of 
the human body, well over 1 o. (e) The above facts are cer- 
tmn, but in aildmon, for all we know to lhe contrary, the skin 
may, under different conditions, have different radiating powers 
quite apart from Lhe quantity of blood in it 

In the second place, although 11 has not been calorimetncally 
proved, it 11 very highly probable that in the arctic regions the 
quantity of heat produced by the body is much greater than in 
the tiopics 

With regard to the second query of Mr Gumming, no doubt, 
as he says, the human body in the tropics must often be the 
coolest of surrounding objects , in this case it cannot lose any¬ 
thing by radiation or conduction, but it is kept cool by the 
rapid evaporation of perspiration (usually insensible) and fluid 
secreted by the bronchial mucous membrane Whether or not 
a man in the tropica produces any heat under such circumstances 
has not been demonstrated but probably, although the produc 
tion of heat falls very low, it does not entirely cease 
$5 Harley-itreet, W W HaleWhiie 

Photographic Dry Plates 

I HA\E found great difficulty in obtaining fresh photographic 
dry platei of whatever maker, from dealers, who frequently pass 
off upon the purchasers pockets of plates which have been in 
stock for a long lime, and consequently unfit for use It has 
therefore occurred to me that this trouble might be avoided by 
the makers bating every packet aa issued hy them, thus following 
the ciuLom of the Pladootype Company with their tins of paper.. 
By such a system the purchaser would be able to protect himself,. 
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and many makers’ plates would be found much more satis 
factory 

T shall eiteem it a favour if you will allow this letter to nppear 
in your journal Enclosing my card, I subscn\>e myself, 
October 17 Prkvj-n i ion 


INVITATION TO OBSERVE THE LUMINOUS 
NIGHT CLOUDS 1 

*C INCE the year 1885 a very remarkable phenomenon 
has been noticed in the sky in our latitudes, which 
well deserves to excue the interest of astronomers and 
geophysicists The following is the substance of what 
has so far become known regarding the so-called lumi¬ 
nous night-clouds 

In the latitude of Berlin the phenomenon shows itself 
only during a comparatively short period of the year 
from May 23 to August 11 While in the first years it 
was §een pretty frequently even before midnight, it has, 
during the last four y ears, rarely appeared e\cept afLer 
midnight The phenomenon appears in the lorrn of 
cirrus clouds, which come out bright on the twilight sky 
I his especially distinguishes them from the ordinary 
cirrus-clouds, which, with the depths of the sun in which 
the luminous clouds are seen at present, come out dark 
on the light twilight sky The colour of the pheno¬ 
menon is generally a bluish white, which becomes yel¬ 
lowish and reddish in close proximity to the horizon 
Often repeated photographs which have been taken 
simultaneously at various points in the neighbourhood of 
Berlin, show that the altitude of the luminous clouds is 
constant and exceedingly great—82 kilometres In con¬ 
sequence of this great altitude, they receive light from 
the sun standing below the horizon, which makes them 
appear light on the twilight sky They are visible only 
so long as the sun shines on them , as soon as the sha- | 
dow of the earth passes over them they become invisible 
As a rule they begin in the morning, shortly before twi¬ 
light, and they disappear as soon as the sun stands 
higher than 8 Q to 10 2 below the horizon 

Of late years these clouds have been seldom seen 
Wilhin the period above stated, they occurred this year 
only about ten times, while in the first years they were 
very frequent Their appearance is subject to great 
changes , while they frequently exist only in a few little 
luminous stripes or patches, at times they appear in 
greater accumulations and with a more intense light 
Especially in the last days of the period, from August 2 
until 6, their light seems to be considerable in our lati¬ 
tudes Generally they are observed in the proximity of 
the horizon- over that part of it under which the sun is 
Frequent observations of the movements of the pheno¬ 
mena, which, after midnight, are always from the direc¬ 
tion of N.E i 40", render it probable that the movements 
are caused principally through the resisting medium of 
the mundane space In accordance with this is the fact 
that in the half-year after its appearance in this country, 
the phenomenon has been observed repeatedly in the 
southern latitudes of 53° by the meteorological observer, 
Mr. Stubenrauch, in Punta Arenas, as well as several 
times by ship-captains 

Other observations confirm the assumption of an 
annual wandering of this kind For instance,in Graham's- 
town under 33° S lat the phenomenon was observed on 
October 27, 1890,* and in Haverford under 40° N lat , 
according to written information it was observed on 
May 17, 1892 These dates, taken in association with the 
time of the appearance in this country, directly indicate 
a wandering of the phenomenon from N to S and 
back. 

The luminous night-clouds decrease yeAr after year | 
in respect to tbe frequency of their appearance as well as 

1 Scientific jounuli on rcqu«>l>d 10 reproduce thU article 

1 Losip*jri Aatr Neckr, No 300! 
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to their extent and to their intensity of light The phe¬ 
nomenon therefore will entirely disappear within a few 
years It seems, however, that during the next two years 
observations will still be possible, which may give us 
information regarding several questions of extraordinary 
importance 

Measurements of the apparent altitude of the upper 
limits of the luminous clouds, mainly in the tune in 
which the upper limit of the twilight-segment has the 
comparatively small altitude of, say, 1 to io 1 , would be 
of great value Such measurements will serve to decide 
the question whether the altitude of the clouds varies 
under different geographical latitudes, piovulmg that the 
measurements always refer to sut h points as lie within 
the upper limits of the clouds, produced by the shadow 
of the earth 

During the last few years the whole twilight-segment 
has been comparatively seldom filled out by the luminous 
night-clouds, and it may therefore frequently remain 
doubLful whether the highest point of the phenomenon 
really lies in the limit of the earth shadow In order to 
make sure that the measurements are adapted 1 to 
their purpose, they must be repeated as often as possible 
in intervals of a few minutes In the evening this limit 
is generally recognized by the fact that wilhin iL parts of 
the phenomenon disappear from above, while towards 
morning new parts always become visible within the 
limit upwards The distance of the zenith of the upper 
limit of the luminous clouds in the vertical of the sun for 
the latitude oT Berlin, presuming that the phenomenon 
stretches over the whole of the twilight-segment, may be 
seen from the following statement — 


Depth of lhe 

Zenith dulance 

sun below 

of lhe upper 

lhe horizon 

mon linm 

12 O 

80 

12 5 

83 

! 3 0 

85 

13 5 

86 

14 0 

87 


Moreovei, as by means of a telescope the upper limit 
of the phenomenon is generally seen a little higher than 
wuh the naked eye, it is desirable that the telescope 
should always be adjusted to the limit-line seen with tne 
naked eye A comparison of the appearance seen with 
the naked eye with the one seen through the telescope, 
will enable the observer to discover easily the line 
corresponding to the one seen with the naked eye The 
exactitude of these measurements must be about 3' to 6', 
with respect to the azimuth and to Lhe altitude, while the 
time should be exact within two to four seconds 

The employment of photographic apparatus is of 
advantage for the indication of the place, as well as of 
the movements, of the phenomenon But only those 
kinds of apparatus are suitable in which the proportion of 
the diameter of the opening to the focal distance is at 
least 1 4 or greater If the proportion is smaller, the 

duration of lighting will last too long, and conse¬ 
quently, on account of the quick changings of the 
phenomenon, the details will get lost With an 
apparatus of which the proportion of the aperture- 
diameter to the focal distance is I , 3, the duration of 
lighting for the various depths of the sun below the 
horizon, on condition that the phenomenon is light 
in some degree, is as follows — 

Depth of the Sun below Duration ot 

the Horixoo Lighting 


9 

10 

11 

12 
13 
>4 
IS 


16 

21 

27 

35 

46 

72 

122 



NATURE 


590 

Generally at the same time stars become visible on the 
photographic plate, through which, in association with 
the lime of photographing, the direction of adjustment of 
the apparatus is ascertained (that is to say, the position 
of the axle of the apparatus is ascertained) 

With regard to equatorial regions, it is of great import¬ 
ance that the exact time in which luminous night-clouds 
pass through them should be determined According to 
the observations hitherto made, the passing through the 
equator may take place in the time between the beginning 
of September and the end of October, and the return 
between the beginning of March and the end of April 
Under ao 3 S lat, the time of passing through will, in that 
case, be from the middle of September until the middle o/ 
November, and from the middle of February until the 
middle of Apnl, and under 20 J N lat from about the 
middle of March until the middle of M ay, and from the 
middle of August until the middle of October In con 
sequence of the daily rotation of the earth round its axis 
together with the distinct movements of the earth, 
atmosphere, it may be that the passing through the 
equator docs not take place in the simple manner here 
described It does not seem to be unlikely that the 
periods are not limited as exacLly as stated 

Moreover, it is probable that the luminous night-clouds 
consist of a gas winch is condensed in consequence of 
the lower temperature prevailing in the altitude of 82 
kilometres On the question relating to the nature of this 
gas depend several other cosmic.al questions for instance, 
with respect to the temperature of the air of the mundane 
space and the temperature of the atmosphere at the 
altitude of 82 kilometres, which will be answered through 
comparing experiments in the laboratory For this 
reason, spectrographs of the sunlight at low altitudes of 
the sun, in Lhe season in whirh the phenomenon of the 
luminous night clouds is seen, are of great value Such 
spectrographs should be taken in the evening shortly 
before sunset, and in the morning shortly after sunrise 
It appears that in the northern regions of the earth, in 
about 70' latitude, in the period from the middle of June 
until the middle of July, an especially great accumulation 
of clouds takes place, which, however, on account of the 
sun standing constantly above the horizon during this 
period, will be hardly visible It will, therefore, be of 
special advantage for these regions to take spectrographs 
of the sunlight at low positions of the sun 
These short remarks regarding the importance of the 
phenomenon with reference to cosmical problems may 
serve to show that the observations necessary for the ex 
ploration of the subject are well within the sphere of as¬ 
tronomers and geophysicists There can be no doubt 
that the observations necessary for the solving of these 
questions are far beyond Lhe capacity of a single mstitu- 
tioa Those who take interest in the furtherance of the 
questions we have indicated are therefore requested to 
assist through one or other of the kinds of observation 
above noted m the investigation of the luminous night- 
clouds 1 

W Foerster 
0 Jesse. 

Berlin Royal Observatory, September 1892 


SOME OPTICAL ILLUSIONS' 


A STRIKING illusion, first described by Zollnt 
some thirty years ago, and usually called by h 
name, appears in Fig 1 Of the four main lines eac 


1 A publication," Dio leuchtwiden Nnchlwollwn/'by 0 Juu, which may 
be expected within the naitiDonlhi, will conlftin deedlira girding the enure 
preiimt position of Lhcee queiuofu. 

3 Abstract of a paper on "A Study of Zftllner'a Flgurei ud other Re¬ 
lated Illusion*," by Joseph Jastrew, Ph D. (with the utiuanca of Helen 
West), being a pare of ‘'Studici from the laboratory of Experimental 
Psychology of uu University of Wl*con*m ' — hnencan Journal of 
Ptyekology t rol It- No. 3. 
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adjoining pair seems to converge at one end, aid to 
diverge at the other, whereas in reality the lines are all 
parallel The first step in an explanation of the illusion 
would be the determination of its essential factors, of its 
various forms, and of some general principle embracing 
under one formula its several varieties The next step 
would be to correlate this formulation with some recog¬ 
nized psychological principle The generalization is found 
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in the Statement, that the duection of the sides of art 
angle are deviated toward the direction of the angle f and 
may be illustrated by reference lo Fig 2 In this figure 
the continqation of the left horizontal line seems to fall 
below the right horizontal line, and the continuation of 
the latter above the former, in reality the two are con¬ 
tinuous Slrpilatly, if the continuations of the oblique 
lines be added, they will not seem continuous, but diver- 
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gent slightly to one side or the other If now we call the 
direction of an angle the direction of the line that bisects 
it, then the deviation is what would result from a draw¬ 
ing up of the sides of the angle towards this central 
bisecting line, the left end of the left horizontal line 
would be drawn up, and the right end of the right hori¬ 
zontal line would be drawn down, and thus the two seem 
discontinuous The same would happen, though to a less 



Fig 3 . 


degree, if either oblique line were omitted. There are 
many other ways of illustrating this fact Instead of 
drawing the right line horizontal, we may incline its right 
end downwards slightly, and then it will seem continuous 
with the left horizontal Line. We may apparently Incline 
both lines bo that they would converge towards a point 
between and below them, as in Fig 3 and the like. Two 
further points or corollaries should be noted (1) that the 
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larger the angle the greater the deviation Similar figures 
with acute angles substituted for the obtuse ones would 
show a scarcely perceptible illusion (2) When obtuse 



hi ^ 

angles are combined with acute angles, the deviating 
effects of the former outweigh those of the latter In 
Fig 4 the effect of the angle acd would be to make the 
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line AR if continued fall below \ 1,, while the ertect of 
rcd would be to make ah fall above re , the former 
outweighs the lattei, and the illusion jppeais as directed 
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angles formed by lines a ind t with the vertical lines re¬ 
spectively, deviate the lines a and c towards the direction 
of the angles sufficiently to bring them in line with one 
another Fig 6 adds the further complication—explicable 
upon the same principles—that the line is deviated once 
in one direction and then in the rc\erse direction 

We have next to show thrit the illusion of deviation from 
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parallelism is similar to that from continuity If the right- 
hand portion of tig 3 be rotated through i8o" and placed 
below the left-hand portion, we have Fig 7, in which we 
observe a tendency for the two horizontal lines to diverge 
on the left and converge on Lhe right, this is just what 
our dictum demands To strengthen this illusion we add 
more oblique lines, and thus more angles, the obtuse 



by the angle At r> lhe angle dlh reinforces At n, while 
ACE reinforces urn Angles greater than i8cT do not 
come into consideration When all lhe angles about a 


tiu a 


point are equal, 1 are right angles, the illusion disap- 
pears. Fijjs 5 and 6 furnish other illustrations of the 
some principles. In Fig 5 the line a seems continuous 
with t while it is so with b , and this because the obtuse 
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angles in all cases outweighing the acute ones—Fig 8 
We have now only to draw two figures like Fig 8, side 
by side, and draw the oblique lines across the vertical ones 
(thus keeping the figure compact) to obtain Fig 1, with 
which we set out lhe possibilities of illusion do not 
stop here by drawing the oblique lines in one direction on 



one side, and m the other direction on the other side, we 
can deviate the two halves of the same pair of parallel 
lines in opposite directions, as is done in Fig _9 , while 
most striking of all is the elaborate design of Fig 10, in 
which it is difficult to realne that the four main lines are 
all straight and parallel If the page be viewed with one 
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€)e, and held horizontal nearly on a level with the eve, the 
true relations will appear Fig. 11 is valuable for its con¬ 
clusive demonstration that the deviation is proportional 
to the angle, the increasing angles gradually bend the 
straight lines away from one another, and give them 
the gradual change of direction of curves These and 
other forms of illusion are all included in the generaliza¬ 
tion that the sides of an angle are deviated towards the 
direction of that angle 1 

The psychological principle with which this general- 
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ization may be correlated is the law of relativity This 
law emphasizes the fact that a sense-impression is not 
the same when presented alone and when in connection 
with other related sense-impressiois We cannot judge 
the direction of lines independently of that of the angles 
whose sides they form As a further illustration of this 
principle it may be shown that angles will affect the 
apparent lengths of lines as well as their apparent direc¬ 
tions If in Fig 1 2 we compare the horizontal portion 
of the uppermost figure with that of the lowest, it is 




almost impossible to believe that they are of equal length. 
The intermediate horizontal lines seem intermediate in 
length, and thus illustrate the fact that the apparent length 
of the horizontal lines is directly proportional to the size of 
the angles at their extremities The illusion would persist 
if we converted these figures into truncated pyramids by 
adding a line parallel to the honzontaJ line, and would 

1 Ttw rudar is, refer rad to t^e original paper for further illustration of 
<hli dictum, at well ai for explanation of apparent exception! and a dn 
cuidon of tn« condition! affecting il 
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then illustrate the fact that equal lines may be made to 
appear unequal by the effect of the areas whose contours 
they help to form A converse effect is illustrated in 
Fig 13 Here the upper figure seems larger than the 
lower, because its larger parallel side is brought into 
juxtaposition with the smoller parallel side of the lower 
figure This illusion and others show especially well 
when cut out of piper and held against suiiahlo back¬ 
grounds As the figures are moved about one another 
the upper constantly becomes the larger More than 
Lwo figures may be used, and a variety of such contrasts 
may be formed 

The subject is by no means fully considered in these 
illustrations nor is the explanation offered as final or 
adequate If it seems to direct investigation into fruitful 
paths its chief purpose will be accomplished 

1 HE MEW SA TEEL/ 1 E OF JUPITER 

HF new number of the Astronomical Journal con¬ 
tains Mr Barnard’s account of his discovery of this 
additional member 0/ our system We make the follow¬ 
ing extracts Nothing of special importance was 
encountered until the night of September 9, when, in 
carefully examining the immediate region of the planet 
Jupiter, I delected an exceedingly small star close to the 
planet, and near the Lhird satellite 1 at once suspected 
this to be a new satellite 1 at once measured the dis¬ 
tance and position-angle of the object with reference to 
satellite ihree I then tried to get measures referred to 
Jupiter, but found thal one of the wires had got broken 
out and Lhe oilier loosened Before anything further 
could be done the object disappeared in the glare about 
Jupiter Though I was positive the object was a new 
satellite, I had only the one set of measures, which was 
hardly proof enough for announcement I replaced the 
wires the next morning The next night with the great 
telescope being Prof Schaeberle’s, he very kindly gave 
the instrument up to me, and I had the pleasure of veri¬ 
fying the discovery and secured a good set of measures 
at elongation In these observations, and those of the 
succeeding night, only distances from the following limb 
of J upiter could be measured These were observed with 
the wires set perpendicular to the belts The planet was 
thrown outside the field the satellite bisected, and then 
the limb brought in and bisected also This method 
would not permit any measures from the poles of the 
planet for latitude On the 13ih 1 inserted a strip of 
mica, carefully smoked, in front of the field-lens, for 
occulting the planet This served admirably, permitting 
the satellite and planet to be both seen at once, and 
measures from the polar limbs could be made with great 
ease The observations of the satellite from the 12th 
were all thus made 

11 To avoid any personal equation I have on each night 
measured the diameters of the planet, for use in reducing 
the observations to the centre of Jupiter Since the 12th, 
these have been measured through Lhe smoked nnca, so 
as to avoid introducing any error from the reduced 
brightness of the planet The diameters were measured 
by the method of double distances Just what the mag¬ 
nitude of the satellite is, it is at present quite impossible 
to tell Taking into consideration its position, however, 
in Lhe glare of Jupiter, it would, perhaps, not be fainter 
than Lhe thirteenth magnitude It will only be possible 
to settle this question with any certainty by waiting until 
some small star of the same magnitude 15 seen close to 
Jupiter, and then after determining its magnitude when 
away from the planet In general Lhe satellite has been 
faint—much more difficult than the satellites of Mars 
On the 13th lost, however, when the air was very clear, 
it was quite easy, 

11 It 11 scarcely probable that this satellite will be seen 
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with anything less than twenty-six inches, and only with 
that under first clas9 conditions 1 give here the observa 
tron 5 that I have so far obtained, and defer any sugges¬ 
tions as tu a name until a later paper It certainly 
should not disturb the present harmony existing in the 
Roman numerds already applied to the salellnes 

11 It is so wholly dilTerent liomanyof the other moons in 
physical aspect, that it ought, in a sense, to be considered 
independent of them, and simply be called, say, the fifth 
satellite, with a suitable mythological name 

“ It will be seen that on three of the dates of obser¬ 
vation the east elongation is well covered in the 
measures ” 

PlotLing the observations at elongation, the following 
values of tne distance were obtained — 


Fnjm Jupiter s centre 
Mile* 

September 10 (apparent) 6l" 04 log R - 7 08267 112250 j 
*2 ,, 61" 55 „ 708452112750 ! 

,, la ,, 61" 60 ,, 708324112400 , 

From these the following periods result, using the | 
well-known formula - I 




*2 R* 
M i- 1 


September 10 period 

11 

471> 

*2 ,, 

11 

52 J 

„ 14 .. 

11 

49 0 

Mean 

11 

49 6j 


and printed in the Times on Saturday last It is as follows — 
"Having already expressed our view*, i^ersonally or by letter, 
to the Church Congress, we decline to enter into any furlhc r 
public discussion on the question of ro called * vivisection, 1 for 
the following reasons, ihe slalement of which we make solely 
because we think it is due to your readers —1'irstly, after full 
consideration, we are Ratified that ihe scientific aspect of this 
question cannot receive adequate and just trealmrnt In the 
columns of a newspaper Secondly, localise it is hardly possible 
for us to name any progress of importance in medicine, surgery, 
or midwifery which has not been due to, or promoted by, this 
method of inquiry ” 

PkOF Virchow was invested, on Saturday last, wnh ihe in¬ 
signia of office as Rector of the University of Berlin, He chose 
" Learning and Research " as the subject of his address 
He acknowledged that study had contributed greatly to 
create a mutual basis of understanding and a common edu¬ 
cational foundation for the peoples of Europe, strengthening 
at the same time the idea of consanguinity That state of 
things, however, was, he Iboughl, entirely changed, and he 
contended Lhal the turning-point in the supremacy of ihe clas¬ 
sical languagea had been reached "A grammatical education 
is not the means for progressive development demanded by our 
yuulh Mathematics, philosophy, and Ihe natural sciences gne 
young minds so firm an intellectual preparation that they can 
easily make themselves at home in any department of learning ,f 


The observations, all made in standard Pacific tune 
(eighL hours slow of Greenwich) are given at length in 
the Journal 

The latitude measures show that the satellite's orbit 
lies in the plane of Jupiter’s equator, and Mr Barnard 
holds that it is consequently a very old member of J upiter’s 
family, “ since it would doubtless take ages for the orbit 
to be so adjusted ” W L 


NOTES 

The ordinary general meeting of the Institution uf Mechanical 
Engineer* will beheld on Wednesday evening, Octolicr 26, and 
Thursday evening, October 27, at 25, Great George Street, 
Westminster The chair will be taken at half-past seven p m 
on each evening by the President, Dr William Anderson, 
E R S The ballot lists for the election of new members, 
associates, and graduates having been previously opened by the 
Council, ihe names of those elected will be announced to the 
meeting The nomination of officer! for election at ihe next 
annual general meeting will lake place The following papers 
will be read and discussed, as far as tune permits —Second 
Report of Lhe Research Committee on the value of the steam- 
lacket, by Mr Henry Davey, Chairman (Wednesday) , and ex¬ 
periments on Lhe arrangement of ihe surface of a screw propeller, 
by Mr William George Walker, of Bristol (Thursday) 

We are asked to intimate that the late Prof Adams has left 
L number of separate copies of certain of his mathematical and 
utTonomical papers, and that Mrs Adams will be happy to 
iiitrlbute them to scientific friends who make application for 
hem by letter addressed to her at 4, Brook side, Cambridge 

The Harveian oration was delivered on Tuesday aft erfloon by 
3 r J H Bridges He presented an able and most Interesting 
iketch of the scientific influences amid which Harvey’s work was 
lone, and ihe relation of his great discovery to laLer research 

The controversy as to vivisection is aiili going on in the 
For the present, therefore, it may be enough for us to 
vproduce Uke letter which was signed by Sir Andrew Clark, 
lir Janies Paget, Dr Samuel Wilks, and Sir George Humphry, 
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Fkok Bhrg hag succeeded lhe lale Dr Hurmci^ler as director 
of lhe National Museum in Buenos Ayre« 

Dr G v Lagerhj im, aL present director of lhe B name 
Garden at Ouito, Ecuador, has been appointed curator of the 
museum at Tromso, Norway 

Mr W G KlDFWoor, B Sc , of lhe Royal College of 
Science, boulh Kensington, Assistant lo lhe Director of lhe 
Natural History Museum, has been appointed Lecturer in 
Biology lo the St Mary’s Hospital Medical School 

1 HE October number of the Knv Bulletin opens with a sec¬ 
tion giving some interesting information a* 10 Lao tea borne 
lime ago a singular method of using the leaves of what has since 
been proved to be the Assam lea plant of commerce {Camellia 
theijcra) was brought before the Society of Ans hy Mr Ernest 
Mason Satow Amongst lhe Laos, a people inhabiting a district 
of Siam, in the neighbourhood of Chicngunai, the tea leaver are 
not used for making an infusion as in other countries, but are 
prepared wholly for the purpose of chewing The leaves are 
firat steamed and then tied up in bundles and buried in the 
ground for a period of shout fifteen day** leaves thus prepared, 
called locally "mieng," are BSid lo keep for iwo yean or more 
The habit of chewing '‘mieng” is almost universal among the 
Laos, and to men engaged in hard work, such a* paling or 
rowing, it ii said to be almost indispensable The Bulletin 
prints a correspondence in which ihe result of an inquiry made 
by Kew In regard to the plant yielding "aueng" and lhe 
method of preparation is detailed. 

The other sections In the October number of the Krw Buildm 
deal with Chinese silkworm gut , mingrove bark and exuau, 
Burmese black nee ; Mauritius Lea , potato disease in Fuuna , 
British North Borneo , and Allouya tubers There are also some 
miscellaneous notes 

We learn from the Journal of Botany that Dr H Trimeu, 
F R S , the Director of lhe Botanic Gardens at Paradeniya 
Ceylon, has received the aanction of the Government to proceed 
with Lhe publication of the flora of that island The work will 
be published in parts by Messrs DolauandCo,, and will form two 
voli. octavo, together with a quarto atlas of 100 coloured plaies, 
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drawn by Ihe native Cingalese artists attached to the gardens 
The first part is now in the press The book is more especially 
designed for use in the colony, and will enter into more local 
detail than has been hitherto the practice in the Colonial floras 
published by the Government 

Mr G Hogben delivered an excellent address lately before 
the Canterbury College Science Society, New Zealand, on 
earthquakes In the course of his remarks he described the 
system which, for the last three years, has been in force in New 
Zealand for the ohsenation of earthquake phenomena and the 
telegraphing of the results to a central station This system 
has been adopted in Victoria, New South W ales, South 
Australia, and Tasmania, and will probably be shortly adopted 
in Queensland The various colonies exchange reports with 
New Zealand, and it is proposed that the system shall be further 
extended, so that the colomes may be brought into communica¬ 
tion with the islands of the Tacific and America and Japan 

A Reuter telegram despatched from Vienna on October 14 
announced that reports had reached ihat city of the occurrence 
of violent earthquake shocks in Eastern Europe The vibra¬ 
tions were strongest in Roumami, being felt at Bucharest, 
where they lasted 15 seconds, and at Galatz during 30 seconds 
At t Mlenizza the shock lasted fully 90 seconds, and did consider 
able damage in the town A shock was felt at Sofia on October 
14, ru seven o’clock A M , and also at Philippopolis, \ arna, and 
RuMchuk The seismic wave passed from south to north, the 
vihruion lasting several seconds, and being accompanied by 
subterranean rumbling 

The depression over the Bay of Biscay referred to in our last 
issue took a very unusual route, the track being almost circular, 
moving first in ,an easterly and north easterly direction towards 
the north of France, and then recurving by the south west of 
F ngland back to the Bay of Biscay, when it again travelled to 
the eastward The disturbance caused to the weather in this 
countr) was very great and the rains were very heavy, with 
serious florxls, especially in Wales and the midland and northern 
countie a In Yorkshire it rained almost incessantly from 
Thursday to Saturday, a fall of ij inch being measured in one 
day T he weather was siill further disturbed by an area of low 
pressure lying over the north of Germany between Sunday and 
Mondaj, which caused disastrous gales and further heavy rains 
in the eastern part of the country. The temperature has been 
vtriy low for the season, the daily maxima scarcely reaching 55 
in any part of the kingdom, owing to the persistent northerly 
and north easterly winds Towards the close of the period 
temperature fell several degrees lower, with sharp day frosts in 
Ireland, under the influence of an anti-cyclone, which spread 
over the counLry from the Atlantic, while hail and deet showers 
fell in places The Weekly \\eathtr Report of the 15th inst 
showed that the temperature of the post week was everywhere 
below the mean, being u much a a 4° In the south-west of 
England and 5 0 in the south of Ireland The rainfall greatly 
exceeded the average over the north and east of England 

An anemometer by M Timchenco of a novel construction u 
described by Prof Kio&sovsky, of the Odessa Observatory, by 
which both the wind direction and velocity are marked on a 
cylinder by one symbol The recording apparatus u moved by 
clockwork and the indications are made by electrical contacts 
The duration of the confect depends upon the velocity of the 
wind, a light wind producing a contact of longer duration than 
a strong one The indications are by means of arrows printed 
on the paper covering the cylinder, which show the direction of 
the wind, and the number of arrows marked on a length of paper 
co ires ponding to one hour furnishes data for finding the velocity 
by an empirical scale determined by comparison with a Robin¬ 
son’s anemometer The apparatus only requires to be adjusted 
twice a month, or in some instruments only once a month, and 
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calls Tor no attention in the meantime A battery cell is 
sufficient to produce the contact, for most of the work is done 
by means of weights 

The 4 mniaue of the Municipal Observatory of Montsouris for 
iheyears 1892 93 contains, in addition to Ihe usual tallies showing 
niter aim ihe extremes of temperature at Pans since 1699 and 
the monthly rainfall values since 1690, much useful information 
with reference to tilt climate and the microscopic examination 
of the quality of the air Although it does not fait within the 
province of the observatory to issue weather forecasts, applica¬ 
tions for such information are sometimes received and answered, 
in the interest of agriculture The opinion 15 expressed that by 
basing the calculations on the general methods adopted by 
Laplace in his memoir entitled " Probabilite des causes d'apres 
les evLnements, 'it is not impossible to give a long forecast which 
may be at times of much use Some interesting remarks are 
also made as to the possibility of foreseeing the character of the 
summer from the weather experienced in the early spring, based 
chiefly on the lime of the appearance of ihe north cast winds, 
and the differences ip their usual strength and physical qualities, 
in connection wuh the transparency of the air The results of 
the analysis of the air show that the minimum amount of car¬ 
bonic acid occurs between May and September, and that thi. 
amount at night is greater than during the day 

The new University of Chicago has decided that its work 
shall go on all the year through, including the summer months 
According to the New York Nation, the calendar year is diwded 
into four quarters of twelve weeks each, beginning respectively 
on the first days of October, January, April, nod July , and nt 
the end of each quarter thcrL is to be a recess of one week 
Each quarter consists of two terms of six weeks No student 
is to be held to an attendance of more than Lhrec quarters, 01 
six term 1 ?, in each year, so that the normal academic year is no 
loDgei than at other colleges Each sLudent is to begin his 
academic year whenever he is ready, and to take his quarter’s 
vacation whenever it suits hi«* convenience He may even take 
his two terms of vacation in different quarters 

An investigation of the phenomena exhibited at the negative 
poles of vacuum tubes appears in vol xl of the Sitzungsberuhtc 
of the Prussian Academy Professor E Goldstein considers 
that the term stratification ” as applied to the light at the 
cathode is a misnomer, since two at least of the strata can be 
shown to pervade the entire region of luminosity The light 
nearest the cathode is yellowish, and about r cm (hick Next 
comes Crookes' "dark space," which in reality shines with l 
faint blue light. Then follows the third and most highly lumi¬ 
nous layer, whose colour changes from a blue to a violet as the 
exhaustion is corned further The first layer was shown to be 
a separate phenomenon on a previous occasion The so called 
second layer shows the peculiarity of rectilinear propagation 
It is emitted from the electrode normally to its surface, or very 
slightly divergent, whereas that of the third layer spreads 
throughout the bulb and even passes round comers. The se¬ 
cond layer is best shown by concave poles, which concentrate 
Lhe light at the centre of curvature If obseived through a bine 
gloss, which cuts off the third layer, it is seen to diverge from 
the focus and impinge upon the wall of the bulb. The phos¬ 
phorescence observed in the gloss where it hi struck by the 
“radiant matter" is due to Lhls part of the light only, and not 
to the third layer It Is this also which produces the well-known 
phenomena of shadows. A glaji rod laid in its path, casts a 
shadow through the blue space, which is, however, relieved by 
the purple luminosity of the third layer The forraor is aiso the 
only light deflected by a second cathode It U to tfe (Concluded 
that the light at the negative pole of a vacuum tul^ consists of 
three different spec In, each pervading the othefe* bat having 
distinct and characteristic properties of its own ** 
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In the current number of the “Annals of Scottish Natural 
History," Mr E P Rouble/ discusses the question whether 
legislative protection is required for wild birds' eggs. He sug¬ 
gests that the most practicable plan might be for Parliament to 
grant powers to the County Councils from time to Lime, and a_s 
necessity arose, to place certain porlions of a district, such as 
mountains, commons, waste places, lakes and meres, or por 
tiona of cliffs or foreshores, under an Act for specified months in 
the year—say, from April 1 to June 30 What, however, is 
most urgently wanted, as Mr Knubley says, is that landlords 
and occupier® shall, as far as possible, protect birds breeding 
on their property or “occupation ,J 

Mr Ernkst Ynulrson recently read before the Field 
Naturalists' Club of Victoria an interesting paper on some 
Victorian Lepicloptera He said that a great charm accom¬ 
panied the rearing out of the Victorian species, because the 
results were very frequently of a moit unlooked for character 
The Victorian forms followed Lhe same rule as many plants and 
animals in having characteristics and habits purely Australian , 
and not only so, but they helped to bridge over the sharply 
defined divisions known in Europe, and merged the various 
groups so imperceptibly into each other that it was hard to say 
where one ended and another began. Speaking of the proces 
sional caterpillars (7 eara me la no stic Aj), Mr Yndcrson described 
how a female laid some ova in a small box and covered them 
very thickly with yellow down Very shortly afterwards a 
thread like structure was visible, which dose examination 
revealed to be composed of newly-hatched caterpillars in Indian 
file, each having ita head close up to the tail of its forerunner, 
and the whole line moving simultaneously with mathematical 
precision 

The use of gas engines docs not seem tobL nearly so common 
in the United States as in Great Britain According to the 
Ratltoad and Engtnea mg Journal^ they are generally regarded 
in America as of service for light work only, an l it is with some 
surprise that our contemporary has noted Lhe advertisement of 
an English firm, which keeps all sizes up to forty horse power 
in stock, and offers to furnish single engines of any size up to 
two-hundred and-fifty-horse power This much exceeds the 
capacity of any gas engine built until very recently 

1'ilF U S Department of Agriculture has published a valu¬ 
able account, by Harvey W Wiley, of experiments with sugar- 
beets in 1891 The experiments were divided into three classes , 
(l) culture of the sugar beet conducted by farmers in different 
purls of the country , (2) culture of the sugar-beet conducted 
by the agricultural experiment station of Wisconsin and nume¬ 
rous farmers in Wisconsin, under the direction of the agricul¬ 
tural experiment station of that State, by authority of the Secre¬ 
tary of Agriculture , (3) experiments conducted at the beet 
sugar experiment station of the Department at Schuyler, 
Nebraska 

Wk learn from the American Naturalist for October that 
the vertebrate fossils collected by Prof Marsh, to which we 
lately referred, are not likely, after all, to be soon exhibited in 
the National Museum at Washington Our contemporary says 
11 ^ ne *»de of a small room is the only space at present occu¬ 
pied by the material In question, and it is safe to say lhat no 
other space hu been yet provided As the National Maieum 
committed the error at Its establishment of attempting an exhibit 
of modem human Industries, aa we pointed out at the time, the 
space for scientific exhibits is necessarily greatly curtailed, The 
necetsities of this deportment require the erection of a new 
building, and until that ia done it is safe to say that the verte¬ 
brate collections of the U S. Geological Survey will not be 
exhibited." 
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Sleep is one of the least understood of physiological phe¬ 
nomena A new theory of it (we learn from the Revue Scientifyque) 
has been offered by Herr Rosenbaum lie supposes the essential 
fact in the faligueof the nervous system leading to sleep to be a 
hydratation of the nerve-cells, an increase of their water-content 
The greater the hydratation, the le^s the irritability This 
hydratation arises through chemical change of the nervous suhs 
tance during activity A small part of the water escapes by day 
through the lungs, but the greater part is eliminated during 
sleep Its passage into the blood takes place by virtue of lhe 
laws of diffusion, and depends on the quantity and density of Lhe 
blood, its amount of fixed principles, its speed of (low, &c 
Elimination of the expired air takes place according to the laws 
of diffusion of gases The assimilable substances of Lhe body 
lake the place of the water eliminated in sleep The repair of llu. 
physical and mental forces through sleep is due to this Llimination 
and replacement Intelligence is in inverse ratio of the propor 
Lion of water in the brain, and may be measured by this proportion, 
at least in the child It may be doubted whether this theory ex¬ 
plains the sleep of hibernating animals, or that caused by 
opium and marsthelics 

D J Madison Taylor has been elaborately investigating 
the various problems relating to physical exercise in health and 
as a remedy, and sonic of the results are set forth in the fournal 
oj the Irankhn Institute for September and October One 
conclusion is, he says, uniformly prominent in the instances of 
damage from boat and other racing Always the training has 
been 'either insufficient or bad, or both 

In one of the papers contributed to the third number of the 
Trinidad Field Club's Journal, Mr J Edward Tanner describes 
some interesting observations of the habits of the Parasol or 
Leaf Cutting Ants Two nests of these ants were on his table 
at the lime when his paper was being prepared He begins by 
noting that all in Trinidad who are interested in such subjects 
know the hurried manner in which a parasol ant returns to her 
nest (all leaf cutting workers are females), bearing erect in her 
mandibles the portion of leaf she has herself just cut off, and 
apparently running home with it in triumph These foragers, for 
they are the ones who supply the household, carry their portion of a 
leaf wed into the nest, drop it, and return for another piece, nor 
do they cease doing so till the supply is more than those m the 
nest require Mr Tanner could not induce the ants in one of 
his neats to carry any leaf whatsoever into the nest, till one day 
he coaxed a small worker to do so As she entered she was 
cmesaed by those m the nest, who stroked and patted her with 
their antenm The small piece of leaf she had brought was at 
once taken by one of the larger workers, to go through Its various 
processes, while she returned for more, and she continued to 
bring in pieces till late in the evening Strange to say, none of 
the others followed her example Even four weeks later only 
two or three earned in any portions of leaf Mr Tanner sug¬ 
gests that this may have been due to the fact that the queen was 
accidentally killed while the nest was being taken. The other 
nest had a queen, and with it there wai no trouble, for the ant* 
kept themselves well supplied from whatever was offered to them 
on their feeding ground, whether rose leaves, plumbago, or 
quti-qoalis. “Each forager," says Mr. Tanner, “drops her 
portion of leaf in lhe nest, which is taken np as required by Lhe 
small worker?, and earned to a clear space in the nest to be 
cleaned. This is done with their marbles, and if considered 
too large It 10 cut into smaller pieces. It u then taken in hand 
by the larger workers, who lick it with their tongues. Then 
comes the most important part, which almost always is done by 
the Larger workers, who manipulate it between their mandibles, 
mostly standing on three legs. The portion of leaf is turned 
round and round between the mandibles, the ant using her palpi, 
tongue, her three legs, and her antennx while doing so It 
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now becomes a smell, almost black ball, varying in size from a 
mustard Reed to the finest dust shot, according to the size of the 
piece of leaf that had been manipulated. The size of the piece 
of leaf if from an J by J of an inch, by 4 by of an inch I do 
not wish it to be understood that only one class of workers 
manipulate the leaf, for all seem to take to it very kindly on 
emsrgency Even the smallest workers will bring their liny ball 
to where the fungus bed is being prepared These balls, really 
pulp, are built on to an edge of the fungus bed by ihe larger 
workers, and are slightly smoothed down as the work proceeds 
The new surface w then planted by the smaller workers, by slips 
of the fungus hrought from the older parts of the nest Each 
plant ia planted separately and they know exactly how far apart 
the plants should be. It sometimes looks as if the plants had 
been put in too scantily in places, yet in about forty hours, if 
the humidity has been properly regulated, it is all evenly covered 
with a mantle, as if of very fine snow It is this fungus they eat, 
and with small portions of it the workers feed the larva " 

Mlt. O P Hay records in the latest volume of the Proceed¬ 
ings of the U S National Museum a curious habit of horned 
toads. Some years ago two boys from Texas, whose family had 
moved into hu neighbourhood, showed him a few lizards 
belonging to the genus Phrynosoma, and popularly called homed 
Loads The boys declared that these little animals, when teased, 
would sometimes squirt blood out of their eyes Mr, Hay did 
not think much about the matter at the time, but was lately 
vividly reminded of it in the department of reptiles in the 
National Museum Near his desk there was a specimen of 
Phrynosoma coronatum % which had been sent from California by 
a member of Ur Mcmam's exploring parly About August 1 
it was shedding its outer skin, and the process appeared to be a 
difficult one, since the skin was dried and adhered closely One 
day it occurred to Mr Hay that it might facilitate matters if he 
gave the animal a wetting, so, taking it up, he carried it to a 
wash-basin of water near by and suddenly tossed the lizard into 
ihe water, "The first surprise," says Mr Hay, "was probably 
experienced by the Phrynosoma, but the next surprise was my 
own, for on one side of the basin there suddenly appeared a 
number of spots of red fluid, which resembled blood " He 
immediately recalled what the boys had told him of the ability 
of horned toads to squirt blood, and he concluded that this was 
a good tune to settle the question whether this fluid waj blood 
or not A microscope wos soon procured and an examination 
was made, which immediately showed that the matter ejected 
was really blood A day or two afterwards Mr Hay waj hold¬ 
ing Ihe lizard between his thumb and middle finger, and 
stroking its horns with hu forefinger All at once a quantity 
of blood was thrown out against his fingers, and a portion of it 
ran down on the animal's ne and this blood came directly out 
of the right eye Mr Hay has since found that the phenomenon 
has been noticed by other observers, and, while he was pre 
paring hu paper, his attention wai called to the fact that more 
than twenty years ago Mr A R Wallace read before the 
Zoological Society of London letten from a correspondent in 
California, who described this creature ai squirting from one of 
its eyes " a jet of bright red liquid very much like blood ” 

Massac Percivalahd Co anz*unce the following works 
" Geometrical Drawing,” by A. J Presiland , "Lessons on 
Air,” by A. E. Hawkins } M The School Euclid,” an edition of 
Euclid, Books 1 -vl, with Notes and Exercises, by Daniel 
Brent; and a senes of elementary text-books entitled 11 The 
Beginner's Text-books of Science,” of which Mr G. Stallard Is 
the general editor, 

Mamas. Gioagi Bell and Sons have published a second 
edition of ftfr. A, J Jukes-Browne’s 11 Student's Handbook of 
Physical Qeology M The anthor explains that in preparing this 
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edition he hat spared no pains to make it a trustworthy hand- 
book for those branches of the science to which it relates 

Messrs, Whittaker and Co have issued for the benefit 
of amateur coil-makers a practical manual on "Induction 
Coils,” by G E Bonncy The author's object ha9 been to 
place in the hands of his readers "a cheap and handy volume 
giving a general insight into the construction of ordinary spark 
coils, medical coils, and batteries for working them ” There 
are more than a hundred illustrations 

Messrs Longmans, Green, and Co have issued a new 
edition, revised and largely re-wntten, of the well-known 
" Outlines of Psychology,” by Prof James Sully 

Messrs, Chapman and Hall will shortly publish a work 
by Rev H N Hutchinson, entitled " Extinct Monster* ” It will 
be illustrated by Mr J Snut, who has made twenty-four restart 
tioni of antediluvian animals The book is not intended for 
geologists only, but for all who are interested in the study of 
animal life Dr Henry Woodward, F K b , keeper of 
geology, Na tural History Museum, contributes a preface 

The new number of Pecordi of the 4 ustiahan Afuseum 
(Vol III , No 2) opens wuh a paper, by Mr J Douglas 
Ogilby, on some undesenbed reptiles and fishes from Australia 
To the same number Mr C Hcdley contributes! paper on the 
Structure and affinities of Panda Atomata, Gray Mr, A North 
has a note on Manucodta comm , SJater 

The University College of North Wales has published its 
calendar for the year 1892 93 

Glycol aIdehyde,C 11,011 CHO.the hitherto almost unknown 
first aldehyde derived from glycol, forms the subject of a com¬ 
munication to the current number of the BtnchU by Prof Emil 
Fischer and Dr Landsteiner. This substance acquire! uddi 
tional interest when the ordinary sugars are defined as aldehyde- 
or ketone-alcohols, for it then becomes ihe first member of the 
senes. Prof Fischer now shows how glycol aldehyde may 
readily be obtained, discusses its properties, and point* out that 
by iU polymerisation a new sugar is obtained, tclroac, the first 
synthetical sugar containing four atoms of carbon The only 
evidence hitherto published of Lhe existence of glycol aldehyde 
is that afforded by the work of Abeljanz and Pinner The 
former chemist considered that he had obtained it by heating 
di-ehlor ether with water, and by the action of sulphuric acid 
upon mono chlbr-hydroxy -ether, But upon repealing the work 
of Abeljanz, Prof Fischer finds that the substance considered, 
upon very slight evidence, to be glycol aldehyde is another com¬ 
pound altogether. Pinner afterwards attempted to obtain it by 
decomposition of a substance discovered by him, glycol acetal, 
with acids, but Prof. Fischer finds that this reaction only ocean 
under condit ions such that the glycol aldehyde u itself also de 
composed. In view of the formation of glyceryl aldehyde by the 
action of baryta upon acrolein dibromide, a reaction now of his¬ 
torical importance ax being the one which led Prof Fischer to the 
first synthesis of grape sugar. It was thought probable that glycol 
aldehyde might be similarly obtained by the action of baryta 
upon the mono-bromine derivative of aldehyde, CH,Br CHO- 
Mono-brom-aldehyde, however, had never been hitherto ob¬ 
tained, so Prof. Fischer and Dr Landstciner first sought a 
method for Its preparation. They eventually obtained It, as a 
viscid colourless liquid of powerful tear-cxdtlng odoiuy by 

/OC.H, 

heating mono-brom-acetal, CH,Br CH; , with anhy- 

drooi oxalic add. When the mono-brom-aldehyde thna 
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obtained was mixed with water containing barium hydrate 
partly m solution and partly m suspension, and Lhe whole main- 
Lamed for hair an hour at o u , the odour of lhe brom aldehyde 
disappeared almost completely Upon removal oT the baryta 
by sulphuric acid and the hydrobromit and sulphuric acids by 
lead carbonate, the filtered liquid was found to contain glycol 
aldehyde, which could lie concentrated by evaporation over oil 
of vitriol in vatuo lhe solution of glycol aldrhydc reduces 
Fehling's solution with great energy at the ordinary Lempern. 
ture When warmed with a solution of phenylhydrazlnc in 
acetic acid crystals of an osazone are deposited, just as hap 
pens in the case of other members of the series of sugars 
Glycol aldehyde is readily oxidized by bromine water to glycollic 
acid, CtijOll COUH, When treaLed with a dilute solution of 
sodium hydrate polymerization occurs, a sugar of Lhe compo¬ 
sition C 4 U h 0 4 , the first synthetical Letrose, being formed, 
which is readily isolated in the form of ns osazonc (phenyl 
hydrazine compound) lhis osazonc appears to be identical 
with one obtained by Prof Fischer from one of Lhe oxidation 
products of natural eryLhrile 1 he preparation of glycol alde¬ 
hyde completes Lhe synthesis of the whole of Lhe membcis of 
the series of sugars, horn the first member up to the sugars 
containing nine atoms of carbon, with the exception of pentose 
This latter sugar Prof Fischer hopes shortly to obtain from the 
telrose above described 

1 he addition! to the Zoological Society’s Gardens during the 
past Week include a Gnvet Monkey {tercoft/Ju^ta ueo vtr1- 
dts 9 ) from Zanzibar, a Bengal box {Cants ben^alensts) from 

Pondicherry, presented by Lhe Rev J W Scarlett , a- 

Monkey {Let copithuus s/> ine ) fiom the Zambesi, presen’ed by 
Mr Joseph A Moloney , a Punnet Monkey ( Maun us stmeui) 
from India, a White Slurk [Cuoma alba), European, presented 
by ihe Rev Sidney Vaichcr , a Mona Monkey {Getarpithcitis 
mono.) from West Africa, presented by Mis-, Synge , a Hairy 
Armadillo (Dnsypus villosus) from South America, presented by 
Mr J H Hamilton lienn , a Common Badger ( 1 /e/es ln.\us), 

British, presented by Mr. W Butler, a - Galago (Cra/ago 

sp tnc ) from EasL Africa, presented by Mr Thomas E C 

Remington, , an - Ichneumon ( - -— ), a Purple crested 

Touracou {CotytAaix porphyreolophus), two Black. Gallinules 
{Lxmnocot ax Mi^fTffJpRTambuurine Pigeon ( 7 ympamstt ta bxcolor), 
an Emerald Dow (Chalcopdia a/tr), four Half collared Doves 

(Turtur semitorquntus), a- t nut Pigeon ( // iron sp xnc ), four 

- Tree Yxogi {Hyiambates maiula/us), seven Smooth clawed 

Frogs (Xcno/us fievts) from Last Africa, presented by General 
Mathews, three Mitred Guinea fowls {Numida mttrata), a 

- Snake ( Philothamnus scmnaiugatus) from East Africa, 

presented by Mr. W Hall Buxton MacDonald, M D , a - 

Pratincole {Gtarcola sp tnc ), a Half-cullared Dove ( /urtur 
semitorqua/us), a Nilotic Crocodile (tjouufilns mloticus) from 

Eut Africa, presented by Mr R MacAllisUr, two - 

Francolins (Francoltnus -), a - Coucal (Ccntropus -^), 

five Half cellared Doves (Turtur semito> quaius) Irom East 
Africa, a black tailed Hawfinch Coccothraustcs mclanurus) { rom 
Japan, presented by Mr F Pordigc , a flap necked Chameleon 
(C Kama Icon dtlept j), two Square marked Toads {Bufo regulans) 
from East Africa, presented by Mr E Millar , a Galeated 

Pentonyx {Pelomtdusa galtaia), two-Skinks ( Ocrrhosau ms 

major), five - Geckos (/UmidactyJus mabouia), three - 

Lizards [Afabuia striata) from Eait Africa, preserved by Mr 
Frank Finn, FZ S , i Common Quail ( Coturmx communis ), 
captured at sea, presented by Mr A Tome , a Honey Buzzard 
{Butco apxvorus) from France, prcienled by M S A Pichot 
C.M.Z S , a Burrowing Owl {Spcotyto cuntcularta) from South 
America, presented by Mr R. B Shipway , two Common Boas 
(Boa constrictor) from Trinidad, presented by Messrs Mole and 
Uri^h 1 a Black-headed Lemur (Lemur brunneus ) from Mada- 
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gascar, a Yellow tailed Rat Sulke (Spdotcs lorais) from Lnnidad, 
deposited, an African Wild \ss {Rquus Gctuoptis), born in the 
Gardens 


OUR ASLRONOMILAL COLUMN 

A New Comet —A telegram from Kid announces Lhe dis¬ 
covery of a new comet by Prof Barnard on October 12 last, at 
17b 12 2m mean Lick lime lhe position, as therein slated, 

was R \ 293° 29', and Declination + 12' 33' As this new 
comet is termed "very dim/' as seen with Lhe large Lick re¬ 
fractor, it is needless to say lhaL few instruments can at present 
observe it 

Oltr bl/N's llmofU —The question of “flow our bun 
commenced to gruw hoi," is the subject of an article by I ord 
Kelvin in the October number of L'Astronomi- In Lhese few 
pages he deal-, with various questions, among which may be 
mentioned What is the temperature of the Sun ? Is it increas¬ 
ing or diminishing? What was the slate of ihe matter consti¬ 
tuting our Sun before it was united into a single mass and began 
to grow hot ? The ans« er lo the lad question lead* hitu into the 
method of construction of our solar system in considering the 

? iuestion of the encounter between two bodies as the origin, he 
mds that the probability of such an encounter between two 
neighbouring stars belonging Lo a large number of bodies, 
attracting one another mutually, and scattered in space, is much 
greater if they are at rest than if they arc moving, even if their 
velocities are grealer than those acquired in falling from rest 
As an explanation of this Lord Kelvin lakes Lhe case of two 
solid and cold bodies of diameters equal to half ihat of the sun, 
ami of mean densities equal to Lhat of the earth, and supposes 
them at rest, the mean distance between each other being liiat 
j of the earth from the sun The collision caused by mutual 
attraction will transform the bodies into a fluid, incandescent 
mass, and he desenbes how this mass will arrange itself round 
I this surfnee of collision 1 he next case he takes is similar lo 
| the one above, only the bodies have originally considerable 
| velocities Further on, as a **pccial instance, he assumes the 
1 presence of 29 millions of guild cold globes, each having a 
| mass equal lo lhaL of our moon, and the total masse’, of which 
1 are equivalent to that of our sun these bodies, absolutely at 
j rest, are supposed to be disseminated uniformly on the surface 
of a sphere (radius = ifrresLnal orbit), and allowed to fall towards 
the centre of the sphere by attraction The result, lo stale 
briefly, is a mi'S ol highly healed vapour, which afterwards 
expands end contracts consecutively, forming a gaseous nebula, 
measuring forLy Limes the radius of the terrestrial orbit By 
1 supposing that, instead of absolute rest at the commencement, 
thes™ moons have a ctriam movement, Lhe total sum of which 
represents a moment of roialiun round a certain axis, equal to 
the moment of rotation of Lhe solar system, this nebula would 
be a more or less facsimile of our solnr system in its earlier stage, 
as figured out by La Place for his nebular theory "I lius lh h 
theory, " founded by La Place on the history of Lhe sidereal uni 
ver^e such as Herschel observed, and completed in its derails by 
his profound dynamical judgment and imaginative genius, appears 
to day a truth demonstrated by thermodynamics " For the 
theoiy oT the sun, I ord Kelvin says in conclusion that the 
antecedents immediately before incandescence cannot be 
definitely slated, since the latter may have been caused by large 
and few bodies, or by agglomerations of such bodies ts 
meteorites 

S11 veiling Glass Mirrors — Mr. Common, m the 
Observatory for October, gives a brief account or various pro¬ 
cesses and methods for producing good reflecting surfaces. In 
the short historical sketch wc find Lhat Lhe modern process is 
due to an observation of Baron Liebig, who, In 1835, found 
that on healing aldehyde with an ammoniacal solution of silver 
in a glass vessel a brilliant deposit of metallic silver was de 
posited on the surface of Lhe glass. In all Lhe methods used up 
till quite recently the surface to be silvered had 10 be sus 
pended over the bath, owing to the formation of mud which 
seLLles down and prevents the proper deposition of silver , 
thus really large surfaces could noi be dealt with This was 
the case with Mr Common's 3 foot, a pneumatic arrangement 
being made Lo hold the mirror by the back In dealing with 
the 5 foot, this method could not be so easily applied, and 
experiments were mode lo hnd some means by which this 
"mud" could be entirely eliminated. This was successfully 
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done by omit ling the potash from Lhe bath One curious fact of 
observation is that the mirrors experimented on never seemed to 
take the first application of the silvering solution, but on being 
recleaned with nitric acid the second was always successful 
Why this should be so does not seem to be easily explained, for 
Mr Common only commits himself to the statement that " the 
nature of the liquid other than distilled water last in contact 
with the surface of the mirror seems to be the determining 
thing ” 

Ihmmel und ErJc —In this magazine for October there 
is a most interesting set of articles, of which we mention the 
following —" Meteorology as the Physics of the Atmosphere," 
by Herr Wilhelm von Bezold This comprises a general sum¬ 
mary of the proceedings of the German Meteorological Society, 
which met in Braunschweig on June 7 last --"Astronomy of 
the InviMble," by Herr Dr Schemer This is the first of a 
series of articles, and deals, as far as it goes, with the discovery 
of Neptune by Ad aim and Le Verrier , it contains also a trans¬ 
lation of the letter which Lc Verner wrote to Dr Galle, who 
was then an assistant at the Berlin Observatory, telling him the 
results he had obtained, and asking him to make a search for 
Lhe unknown planet As a matter of interest we will give the 
elements of Neptune ns obtained b) I c Verner and Adams, 
together uith the true ones afterwards determined, for Lhe re¬ 
sults of such a piece of work will always be looked upon with 
interest 

I c Vomer Adnmi t me elements 
Half major axis 36 15 37 25 30 05 

Eccentricity o 1076 o 1206 00090 

Longitude of Perihelion 285' 299^ 46 

Maxs (bun = i) 0 0001 o 00015 o 00C05 

Inclination o° i° 8 

In the notes two excellent illustrations of parts of the moon are 
inserted, one being a reproduction of a photograph taken at the 
Lick Observalory on August 31, 1890, and the other displaying 
the region to the north ofHyginus, showing these curious river 
like appearances as first remarked by Prof Weinek of Prague 
Other notes deal with lire astronomical reasons of the Ice Vge, 
observations of Mars during the period lSSj-88, polanscope 
observation of the surface of Venus, &c 


GEOGRAPHICAL NOTES 

Mount Ori/aua, or Citlaltepetl, in Mexico, has been 
measured Lngonometncally by Mr J T Scovell, with the 
result that its height is fixed aa 18,314 feet Popocatepetl ia 
about 700 feet lower, and unleaa Mount St Elias is found to 
considerably exceed Russel’s estimate of 18, loo feet, Orizaba 
must be considered the highest summit in North America 

The pumping of brine from the North German salt mines and 
the consequent subsidence of the land, is the cause of a some¬ 
what interesting change in lhe small lakes near Mansfeld The j 
Salzigcn See, as observed by Dr Ule, of Halle, had a maximum 1 
depth of thirty metres on June l8, and of no less than forty two 
metres on June 28, the subsidence of the boltom having taken 
place at the average rate of more than one metre a day, 

Following the death of Dr Theodor Menkc (see p 302) 
we have to notice the loss of hia fellow-worker, Dr Karl 
Spruner von Merz, at the age of eighty-nine He died on 
August 24, 1892 After a military career of some distinction, 
he retired from the army in 1886, His attention was early 
attracted to historical geography, and his famous 11 Historical 
Allas 1 (1837-1852) has made ms memory imperishable It 
was in preparing lhe third edition of this atlas that he was firit 
associated with Mcnke 

The camels which were introduced into German South-West 
Africa last year, have, according to lhe Deutsches KolomalbtaU , 
proved a great success. They are employed in keeping up com 
mnnication between Walfisch Bay and Windhoek, and for 
journeys into the interior Their power of travelling for a week 
at a time without food or water has frequently been put to Lhe 
teat on the borders of the Kalahari desert The climate does 
not seem to affect them unfavourably, and they have proved 
exempt from the many fatal diseases which attack horses and 
even oxen in Namaquafand 

A LKCTUBE on "Regions and Races" was delivered on 
Monday evening in the Regent's Square Hall by Dr. H R Mill, 
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The object of the lecture was to demonstrate the continuity of 
geography with Lhe physical sciences which account for the 
growth of the surface features of the globe, and with the natural 
sciences which explain the forms of plant and animal life on its 
surface, The mleraclionB between man and bis environment 
were discussed as the hue basis of the higher geography 

M J Tuoulet has this summer been engaged in an occa.no 
graphical study of the Basin of Arcachon, and publishes in the 
last number of lhe Comptts Rendus an interesting epitome of 
his preliminary results This lagoon forms a valuable oyster 
preserve, and the researches into the action of the tides 
on the enclosed water has practical as well as scientific 
bearings 1 he investigation will he continued, so as to include 
the other lagoons along the coast enclosed by sand dunes, and 
more or less cut oil from the sea 


THE COMPARATIVE PHYSIOLOGY OF 
RESPIRA TION 1 

A MONO the very first of lhe physiological aUs observed weic 
^ those of respiration The regular movements of breath 
inp, from the first feeble efforts of the new-born babe until the 
sigh ill the last breath of Lhe dying—after which is silence, cold, 
and dissolution have commanded the attention and claimed the 
interest of every one, Lhe thoughlful and the thoughtless alike 
And one cornea to feel that in some mysterious way "the 
breath is the life " But in what way does breathing suhserve 
life or render it possible? Anslotle and the naturalists of the 
olden time supposed that it was to cool the blood that the air 
was taken into the lungs, and, as they supposed, also into the 
arteries With Lhe hnu'cd knowledge of anatomy m those early 
dnys, and Lhe fact that after death the arteries are wholly or 
almost wholly devoid of blood, while the veins arc filled with u, 
what could be more natural than to suppose lhat the arteries 
i were vessels for lhe cooling air i If one supposes ihat he 
has entirely outgrown this view of Anslotle, leL him think for a 
moment how he would express the fact that an individual is de 
scended from the Puritan*., Tor example In expressing it even 
the physiologist could hardly bring himself to say oLher than 
“he has the blond of the Puritans in hii veins " Would he 
say “ he has the blood of the Puritans in his arteries 11 ? 

As observation increased lhe cold-blooded animals were more 
carefully studied and found to possess also a respiration , they 
certainly do not need it to cool the blood Then there are the 
insects and Lhe other myriads of Jiving forms that teem in the 
oceans, lakes, rivers, and even in the wayside pools Do these, 
too, have a breath ? And the plants on the land and in the 
water, is the air vital to them ? Aristotle and the older natural¬ 
ists could not answer these questions To them, on the respira¬ 
tory side at least, all life was not in any seme the same It was 
not til] chemistry and physics were considerably developed, not 
until the air-pump, the balance, and the burette weie perfected 
lhat it was possible to give more than a tentative answer ft 
was not, until the mictoscope could increase the range of the eye 
into the fields of the infinitely little, possible to form even 
an approximately correct conception The first glimmerings of 
the real significance of respiration for all living things was in the 
observation that the air which would not support a flame, ul 
though it might be breathed, could not support life That 
is, there must be something in the transparent air that feeds the 
flame and becomes the breath of life, Lhe real pabulum the 
merely mechanical action of the air not being sufficient 

Since the experiments on insects and other animals by Boyle 
(1670) with the air pump, by Bemouilli, on subjecting fishes to 
water out of which all the air had been boded, and those of 
Mayow(i674), became more and more evident lhat respiration 
was not confined to the higher forma, but was a universal fact 
in the organic world Then came the most fruitful discoveries 
of all, made by the immortal Priestley (1775^6), viz , lhat the 
air is not an element, but composed of two constituents— 
nitrogen, which is inert In respiration, and oxygen, which 11 the 
real vital substance of the air, the substance which supports 
the flame of Lhe burning candle and the life or the animal as 
well 

'What would seem more simple at this stage of knowledge 

1 Address delivered, In Auguit, i9ga at the meeting of the American 
Association for iho Advancement of Science, by Prof Simon Henry Gage, 
of Cornell Univeruly, Ithaca, N V, Vice President of the Biological 
Section 
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than that the parallel between the burning candle and the living 
organism should be thought to represent truly the real con 
ditions ? That as the candle consumes the oxygen, burns, and 
gives out carbon dioxide, so ihe living thing breathe-* in oxygen, 
and gives out in plate of that consumi-d carbon dioxide Anti 
as in each ea-.e heat is produced, what would be more natural 
than to look upon respiration as a simple combustion ? This 
was the generalization of Lavoisier (1780-89) As he saw it, 
the oxygen enLered the lungs, reached the blood, and burned the 
carbonaceous waste there found, and was immediately given 
out in connection with the carbon with which it had united, 
and as the gas given uff in a burning candle makes clear lime 
water turbid, so the breath produces a like lurbidity 

BuL here, as in many of the processes of nature, the. end pro 
ducts or acts were alone apparent, and while the fundamental 
idea is probably true that respiration is, in its essential process, 
a kind of combustion or oxidation, yet the scat of this action is 
not the lungs or blood If the myriads of microscopic forms 
are considered, these have no lungs, no blood, and many of 
them even no organs , they are, as has been well said, urginless 
organisms, and yet every investigation since the time of Vinci 
and Von Ilclrnont, Boyle and Mayow, has rendered it more 
and more certain that every living thing must in some way be 
supplied with the vital air nr oxygen, and that this 19 in some 
way deteriorated by use, and the nearer investigation approaches 
to the real life stuff or protoplasm, it alone is found to be the 
true brealher, the true respirer, as was shown long ago by Spal¬ 
lanzani (1803-7) If one of the higher animals, as a frog, 
is decapitated and some of Us muscle or other tissue exposed in 
a moist place, it will continue to take up oxygen and gm out 
carbon dioxide, thus apparently showing that the tissues of the 
highly organized frog, may, under favourable conditions, absorb 
oxygen directly from the surrounding medium, and return to it 
directly Lhe waste carlwm dioxide This shows conclusively 
that it is the living substance that breathes, and the elaborate 
machinery of lungs, heart, and blood-vessels, me only to make 
sure that ihu living matter, far removed from the external air, 
shall not be suffocated Still more strange, it has been found 
that if some of the living tissue is placed in in atmosphere of 
hydrogen or nitrogen entirely devoid of oxygen, it will perform 
ill, vital functions for a while, and although no oxygen can be 
obtained, u will give off carbon dioxide as in the ordinary air 
If it is asked, "how can these things be ? ” the answer is appar¬ 
ently plain and direct Not as the oxygen unites directly with 
the carbon in the burning candle docs it net in lhe living sub¬ 
stance lhe oxidations ire not direct in living matter, as in 
the candle , but the living matter hrst takes the oxygen and 
makes it an integral part of itaelf, as it does the carbon and 
nitrogen and other elements , and, finally, when energy is to be 
liberated, the oxidation occurs, and the carbon dioxide appears 
as a waste product 

The oxygen that is breathed to day, like the carbon or lhe 
nitrogen that is eaten, may be stored away and represent only 
so much potential energy to be used at some future time in 
mental or physical action 

So far only living animal substance has been discussed If 
plants are considered, what can be said of their relations to the air? 
The answer was given in part by Priestley (1771), who found that 
air which had Iteen vitiated by animal respiration became pure 
and respirable again by the action of green plants He thus 
discovered the harmonizing and mutual action of animals and 
plants upon the atmosphere , and there u no more beautiful 
harmony in nature Animals use the oxygen of the air and give 
to u carbon dioxide, which soon renders it unfit for respiration , 
but Lhe green plants take the carbon dioxide, retain the carbon 
as food and return the oxygen to the air as a waste product 
This U da thoroughly established u any fact m plant physio¬ 
logy , and yet, in his experiments, Priestley had some of what he 
called 11 bad experiments M , for instead of the plants giving out 
oxygen and thu9 purifying the air, they ooraetimes gave off car¬ 
bon dioxide, and thus rendered it more impure, after the manner 
of an animal What investigator cannot sympathize with 
Priestley when he calls these 11 bad experiments ” ; they appeared 
bo rudely to put discord into his discovered harmony of Nature 
But Nature is infinitely greater than man dreams The “bad 
experiments" were among the most fruitful in the history of 
scientific discovery. Ingenluuu (1787) followed them up, care¬ 
fully observing all the conditions, and found that it was only m 
Might that green plants gave out oxygen , In darkness or in¬ 
sufficient light they conducted themselves like animals, taking np 
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oxygen and giving out carbon dioxide Finally it was proved 
by Saussure (1804) and other-, that for green plants, and those 
without green, like the mushroom, oxygen is as necessary for 
life as for animals It thus became evident that this use of oxy 
gen and excretion of carbon dioxide w as a property of living 
matler, anil that Lhe very energy that set fri_e Lhe oxygen of the 
carbon dioxide wx* derived from oudalions in the green plant 
compaiable wiLh those giving rise to energy in animals Further 
that the purification of the air by green plants in light is a 
separate function—a chlorophyll function as it has been happily 
termed by Bernard—and resembles somewhat digestion in 
animals, the oxygen being discarded as a waste product In 
deed so powerful is the effort made to obtain ovygen for the life 
processes by some of the lowest plants—the so called organized 
ferments—that some of the mosi useful and some of ihe most 
deleterious products are due to their respiratory activity In 
alcoholic fermentation, as clearly pointed out by Pasteur and 
Bernard, the living ferment is removed from all sources of frcL 
oxygen, and in the effort for re piration Uil molecules of the 
sugar are decomposed or rearranged and a certain amount of 
oxygen set free 

It has been found that the molile power of some bacteria like 
Raetmum ter mo depends on the presence of free oxygen in ihe 
liquid containing them When this is absent, they become 
quiescent This fact hg, been utilized by Lngelrnxnn and 
others in the study of the evolution of oxygen by green and other 
coloured water plants I he bacteria serving as the most delicate 
imaginable oxygen test, so that when the minutest green plani is 
illuminated by sufficient daylight, the previously quiescent bac 
term move with great vigour and surround it in swarms Out 
of Lhe range of Lhe plam, the bacteria are ^'llJ, or move very 
slowly, as if to conserve the minute energy developing substance 
Lhey have in store until it can be used to the best advantage 

May we not now approach the problem directly, and answer 
for the whole organic living world the question, 11 What is re¬ 
spiration "> ' by saying it 19 the taking up of oxygen and the giving 
out of carbon dioxide by living matter? 1 his is the universal 
and essential fact with all living things, whether they are animals 
or plants, whether they live in lhe water or on land But the 
ways by which Lius fundamental life process is made possible, 
the mechanisms employed to bring the oxygen in contact with 
Lhe living maLter, and to remove the carbon dioxide from it, are 
almost as varied as I hi groups of animals, each group seeming to 
havi woiked out the problem in accordanci with its special needs 
It i> po sihle, howevir, in tracing out these complex and varied 
methods and mechanisms, to discover two great methods—the 
ihnet and the Indirect 

In the first, Lht a is the direcL assumption of oxygen Irom the 
surrounding medium, and the cxcielion of carbon dioxide 
directly into it The bc^t examples of this are presented 
by unicellular forms like the amu ba, where the living aub-.tn.nce 
is small in amount, and everywhere laved by the respiratory 
medium But as higher and higher forms are destined to appear, 
evidently the minuLe, organless aimrha could not in lUelf 
realize the great aim toward which Nature was moving There 
must be an aggregation of xmrebxs, some of Lhem serving for 
one purpose and some for another Like human society, as 
civilization advances, each individual does fewer things, becomes 
in some ways less independent, but in a narrow sphere acquires 
a marvellous proficiency Or, to use the technical language of 
science, in order to advance there must be aggregation of mass, 
differentiation of structure, and specialization of function 
Evidently, however, if there is an aggregation of mass, some of 
the mass is liable to be so far removed from the supply of 
oxygen, and the space into which carbon dioxide can be elimi¬ 
nated, that it is liable to be starsed for the one and poisoned by 
the oLher Nature adopted two simple ways to obviate thu-^ 
first to form its aggregated masses in the form of a network or 
sponge, with intervening channels through which a constant 
stream of fresh water may be made to circulate, so that each 
individual cell of the mass could take Us oxygen and eliminate 
its carbon dioxide with the same directness os its simple proto¬ 
type, the amoeba 

But in the course of evolution forms appeared with aerial 
respiration, and the insects, among these, solved the mechanical 
difficulty of respiration by a moit marvellous system of air-tubes, 
or trachee, extending from the free surface, and therefore from 
the luiroundlng air, to every organ and tissue By means of 
this intricate network, air Is carried and supplied almost direcLly 
to every particle of living matter The respiration is not quite 
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direct wiih the iniecti, however, for the oxygen and carboi 
dioxide m ut pus through the membranous will of th. air tub: 
before reaching or leaving the living subs'ance 

In ihs neat and hnal xlep, the step Laken by the highest 
forma, the living material is masked, Riving rise not only to 
animals of mo Urate sue, hut to the huge creature* tint swarm 
in the seas or w\lk the earth, lik: the elephint With all of 
the3e the step in the differentiation nf the rtspiralory mechanism 
consists in the great perfection of lung-, or Rills, and in the 
addition of a complicated circulatory system with a respiratory 
blood, one of the main purpo-.es being, as the mine indicates, 
to subserve in respiration by c\rr>ing Lo cich individual cell in 
the most remote aid hid len part of the body the vital air, and , 
in the same journey rem wing the poisonous carbon dioxide j 

This lin b:en called Indirect Respiration, because the living 
matter of the holy does n n Lake its oxygen directly either fiom 
air or water, but is supplied by a middleman, so Lo speak 

The complicated movements hy which watei n forced over the 
gills, or by which the lungs are filled ami emptied, and the great 
currents of blood arc mimtaincd - hat is, the sLnking and easily | 
observed phenomena of respiration are thus seen to be only 
superficial and accessory, only serve as agents by which the real 
and the essential processes, that go on in silence and obscuruy, 
are made possible , 

So far I have attempted to give a brief rhunii of the views 
on respiration that have been slowly and laboriously evolved by 
many generations of physiologists, each adding some new fact 
or correcting some miSLonc plion , and I trust that this brief 
sketch has recalled to your mind* the salient facts in our know 
ledge of respnation, and Lhat it will give a just perspective, and 
enable me, if I may he permuted, to briefly describe what I 
lielicve lo be my own c jntribuLion to Lhe ever accumulating 
knowledge of this subject 

In 1876-77, Prof Wilder, who may be said to have inherited 
his interest m the ganoid hshes directly from Im friend and 
teacher, Agassi7, who first recognized and named the group, 
was investigating the respiration of the forma Amu and 
Lepidosleu^, common in the great lakes and the western river* 

As his as-iL-Uan' it was my privilege Lo aid in the researches, and 
to acquire the spirit and methods as in no other way is it so 
readily possible, by following out, fro n the beginning to its 
cloBe, of an investigation earned on by a master The remits 
of that investigation were reporied to this section in 1877, and 
formed a part of the proceeding* for ihat year From that time 
nil the present the problems of respiration in the living world 
have had an ever increasing fascination for me, and no oppor¬ 
tunity has been lost to invcsiigate the subject The interest 
wai greatly increased by the discovery that a reptile—the soft- 
shelled turtle—Jid not conform to the generalizations in all the 
treatises aad compendium^ of zoology, which state with the 1 
greatest definiteness that all reptiles, without exception, are 
purely air-breaLhing, and throughout their whole life obtain 
their oxygen from the air and never from Lhe water The | 
American sift shelled turtles, at least, do not conform to thu 
generalization, but on lhe contrary, naturally and regularly 
breathe water like a fish, as well as air like an ordinary reptile, 
bird, or mammal 

In carrying on the investigation of the respiration of the 
turtle, there appeared for solution the general problem, which, 
briefly s'ated, 1* an follows In case an animal breathes both air 
and water, or more accurately, hag both an aerial and an 
aquatic respiration, like the ganoid fishes, Anna and Lepidosteua, 
like the soft shelled turtles, the tadpoles, and many other 
forms, what part of the respiratory process is subservea by the 
aquoous and what by the aerial part of the respiration ? So 
far as I am aware this problem had not been previously con 
■idered It wai apparently assumed that there were in these 
fortunate animals two independent mechanism*, boih doing 
precisely the same kind of work—that is, each serving lo supply 
the blood with oxygen and to relieve it of carbon dioxide, as 
though the other was absent Tnat was a natural inference, for 
with many forms the respiration is wholly aquitic, all lhe oxygen 
employed being taken from the witer, and all Lhe carbon 
dioxide excreted into it On the other hand, in the ex¬ 
clusively air-breathing animals, as birds and mammals, the 
res uraiion is exclusively aerial 

This natural lupp isuion was followed in the first investigations 
on the respiration of the soft shelled turtles, and while it wai 
proved with Incontestable certainty that they take oxygen from 
Lhe water like an ordinary fish—that is, have a true aquatic 
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respiration, in addition to their acnal respiration—there was 
altogether too much carbon dioxide in the water to be accounted 
for by the oxygen uken from it Fuilhcnnore, upon analyzing 
the air from Lhe lungs of a lurLle that had been submerged some 
lime the oxygen had nenly all disappeared, and but very litlle 
carbon dioxide was found in its place, while, ns compared with 
human lcspirnlion, f>r ivimple, a quantity of carbon dioxide 
nearly as great as that of the ox j gen which had disappeared 
should have been returned to the lungs Likewise in Professor 
Wilder's exj>erimcnts with Anna, to use his own words 
" Kntncr more than one per cent oT carbon dioxide is found in 
the normal breath of the Anna, but much more of the oxygen 
has disappeared than can be accounted for by the amount of 
carbon dioxide ” Everything thus appeared anomalous in this 
mixed respiration, and instead of a clear, consistent, and in 
lelligiblc understanding of it, there seemed only confusion and 
ambiguity Truly these ‘■eemed like “ bad experiments " 

It became perfectly evident that the first step necessary in 
clearing the obsciuity was lo separate completely the two 
respinLory processes, lo see exactly the contribution of each 
mecham-m to the total respiration Hut ibis was no easy thing 
Lo do In the first place, the animal must he confined in a 
so 1 ewliat narrow space in order that air and water, which are 
known to have been aflected by its respiration, mny be tested to 
show the changes produced in n by the respiratory process , in 
the second place, lhe w aier has so great a dissolving power 
upon carbon dioxide that even if it were breathid out into the 
air it would be liable lo be absorbed by the water Then some 
means must be devised lo prevenL the escape of the gases from 
the watei as their tension becomes changed , and, finally, the 
animal in the water must be able m reach lhe air A diaphragm 
must be devised which would prevent the passage of gases 
beiween the air and the water, and at the same Lime offer no 
hindrance to the animal in projecting its head above the water 
As a liquid diaphragm must be used, it occurred to me that 
some oil would serve the purpose, lull lhe oil must be of peculiar 
nature It must not allow any gases lo pass from air lo water, 
or lhe reverse , it must not he in the least harmful or irritating 
lo the animal under experimentation, and, finally, ll must itself 
add nothing lo cuher air or water Olive oil was thought of, 
and later the liquid paraffins The latter were found practically 
impervious to oxygen and fulfilled all lhe other requirements, 
but unfortunately they absorb a considerable quantity of carbon 
dioxide Turc olive oil was finally settled upon as furnishing 
the nearest approximation lo the perfect diaphragm sought 1 
lhe composition of the air being known, and a careful de¬ 
termination of the dissolved gases in lhe water having been 
made, the animal was introduced into the jir and the water 
covered with a layer of olive oil from ten lo fifteen unbundles 
thick The Lop of the jar was then vaselined, and a piece of 
plate glass pressed down upon it, thus sealing it hermetically 
Two tubes penet/ale ihis plale glass over, one conncclmg with 
the overlying air-chamber and the other extending into the water 
nearly to the bottom of Lhe jar As the water and air are 
limited in quantity, the shorter the lime in which the animal 
remained in the jar the more nearly normal would be the 1 
respiratory changes, the experiment was continued on’y so long 
—one or two hours—ax was found necessary lo produce sufficient 
change in the air and the dissolved gases of the water Lo render 
Lhe analyses unmistakable 

Proceeding with the method just described, the results given 
in the following table were obtained — 

Table of Mixed Respiration, showing the number of cubic anti 
metres of oxygen removed from air and water, and the amount 
of carbon dioxide added to the air and the water 


Oxygen 
from 


Cuban Dioxide 


Ganoid Fish (Anna calva) . 65 

Tadpoles ( Larval fiairachta) 70 

Soft shelled 1 urtle {Amyda mutica) 31 
Bull Frog {Rana catesbiana) 183 


from 

water 

to mr 

lo wai 

IO 

22 

S3 

5 

24 

Si 

8 

IO 

29 

4 

no 

77 


Note — The crjgcn firm both ihc wnier and ihe ur. and lhe carbon dioxide 
in ihe air, Here dtlei mined wuh ejuaniks in all iho experiments but 
owing to lhe fin lure uf some hit j * m the uirui.un Tor ihe carbi n dioxide in 
lhe waier, lhe figures given for the Amm nnd lhe Bt fi-htrlltd tuitlc arc ihe 
calculated resu.ia, aeiuminp ihcu lhe rnpiraiory quotient it one, ai ibaL in 
ihe rrlai inn fund by aj >1) Blh in ’ he other cases. 


1 See W m rhdmer on ihe use of olive cul Joi the prevention of the sb 
■orptlon of car bun dioxide Repertonum der analyiitclieD Chcmle. 1 B 69 , 
PP- *3 >7 
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Tt requires but a glance at the figures m this table to sec that 
the aerial differs markedly from the aquatic pari oT iIil respiration 
Even Ln the frog, m whit_h the skin form-* the only aquiuc 
respiratory organ, the tendency is marked J he law appc irs to 
be unmistakably this, viz that in combined aquilic and airial 
respiration, the m_nal part is mainly for ihe supply of nxygm ami 
the aquatic part largely for the excretion of carlmn dioxide 
This law, which I stated in 18S6, has been confirmed by the 
repetition of old experiments and by many new ones made during 
the present summer It is also confirmed by lhe experiments 
made on LepidoMeus in a different way by Or E L Mark, and 
published in 1890, I therefore fee] that this is the expression 
of a general law in nature 

From the standpoint of evolution we must suppose that all 
forms originated from aquatic ancestors, ancestors whose only 
source of oxygen waa that dissolved in the water As the water is 
everywhere covered with the limitless supply of oxygen in the air, 
there being 209 parts of oxygen in 1000 parts of air as contrasted 
with the 6 parts of oxygen dissolved in 1000 parts of water, it is 
not difficult to conceive that in the infinite years the animals 
found by necessity and experience that the needed oxygen was 
more abundant in the overlying air, and that some at least 
would try more and more to make use of it Aiul as any thin 
membrane with a plentiful blood supply may serve as a respir 
atory organ to supply the blood with oxygen, it is not impossible 
to suppose that such a membrane, as in the throat, could 
modify itself little by little with ever increasing efficiency , and 
that a part might become especially folded to form a gill sntl 
anothcrmight become saculnr or lung-like to contain air While 
I am no believer in the purely mechanical physiology which 
sees no need of more than physics and chemistry to render pos 
sible and explain nil the phenomena of life, yet it is patent to 
every one that, although vital energy is something above and 
beyond the energies of physics and chemistry, still it makes use 
of these , and certainly deal matter forms the material from 
which living is huilt. So given a living thing, U, in most cases, 
moves along lines of least, rather ihnn of greatest, resistance , 
therefore if practically a limitless supply of oxygen may be 
obtained from the air and only n limited amount from the water, 
if anything that might serve ns a lung is present, most naturally 
it (the animal) will take the oxygen from the air where it is in 
greatest abundance and most easily obtained On the other 
htnd, carbon dioxide is so soluble in water that practically a 
limitless amount may be excaeled into it , and as it is apparently 
somewhat easier, other things being equal, for it to pngs from 
the liquid blood to ihe water than to the air, it seems likewise 
natural that the gills should serve largely for the excretion of 
the carbon dioxide inlo the water This is the actual condition 
before us in these, and I believe in all other cases, of mixed or 
of combined aerial and aquatic respiration And I believe, as 
stated above, that it may be laid down as a fundamental 1 iw in 
respiration that wherever both water and air are used with cor¬ 
responding organs—gills for one and lungs for the other—that 
the aerial part of the respiration is mainly for the supply ofoxy 
gen, and the aquauc part largely for the getting rid of carbon 
dioxide 

It is not difficult to see m an actual case like that of the 
Ganoid Fishes (Amia and Lepidosleus) the logical steps in us 
evolution, by which this most favourable condition has been 
reached A condition rendering these fishes capable of living 
in waters of almost all degrees of purity, and thus giving them a 
great advantage in the struggle for existence But what can be 
said of the soft-shelled turtles, animals belonging to a group in 
which purely aerial respiration 11 almost exclusively ihe rule? 
Standing alone, this might be exceedingly difficult or impossible 
of explanation The Batrachia (frogs, loads, salamanders, &c ) 
ail have gills in their early or larval stage, and most of them 
develop in the water, and are in the beginning purely aquatic 
animals. The adults must therefore, in most cases, repair to 
the water at the spawning season and frequently in laying the 
e BE> they must remain under the water for considerable intervals 
Being under the water, and the need of oxygen becoming 
pressing, there seems to be, by a sort oF organic Memory, a 
revival of the knowledge of the way in which respiration was 
accomplished, when, larva, their natuml element was water, 
and they take water into the mouth and throat This may be 
done by as highly a specialised and purely serial form as the 
little brown tree-frog ( Hyta pfcfar%n\p.i) or the yellow spotted 
salamander ( Ambtyttoma punctatum) Another very Interesting 
form, the vermilion-spotted newt [Dumyctylu j), after two or 
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three )enrs of purely nurial existence goe<-. lo the water nn 
reaching malunly and remains there ihe n si of ils life, regularly 
breathing Ixilh by its lungs and by liking \nla into its rnnulh 
and ihrt at A slill mnre slrd ing onnip e is given by Prof 
Cope Ihe young siren almost cniirely loms Us gills, and Inter 
regmns them, becoming flgain almost completely Jqualic in its 
habits as in the larval stage 

Willi ihese examples, which nuyhesem by any one cadi 
recurring year, is 11 impossible or difTii ult in conceive, that in the 
struggle lor existence the soft shelled luillcs found the •■ciicity 
of food, the dangers and hardships on ihe land grealer than 
those in ihe water? Or, remaining constantly in the water, and 
advanlngentisly submerged for nion of the miu, it gradually 
reacquired the power of making use of its pharyngeal mernhiane 
for obtaining oxygen from the water and ex ere Ling cai bon dioxide 
into it as had its remote ancestors Anil furiher,is n not intelligible 
that wi'h capacious lungs, which it can till at intervals with nr 
containing so large c supply of oxjgpn that it, like the oilur 
double or mixed breathers, should use us lungs to supply mo 4 
of the oxygen and its Lhroat to get rid of much of tile carbon 
dioxide ? 

Indeed it seems lo me that if the evolution doctrine is a (rue 
expression of the mode of creation, then development may he in 
iny direction that proves advaningeous lo an organism, even if 
the development is a reacquirement of long di L Carded structures 
and functions 

In closing may I be permitted to say to the older biologists— 
to those familiar with the encouragements and inspirations (hat 
come wiih original investigation, that I trust they will pardon 
wlml lo them is unnecessary personality or excess of detail in this 
address, for the sake of ihe younger ones among us, to whom the 
uphill road of research is less familiar Judging from my own 
experience in listening to similar addresses hy my honoured pre 
decessors, it is hrlpful to know, when one is beginning, some¬ 
thing of the 11 dead u oik," the difficulties and discouragements, 
t U> well as the triumphs, in the advancement of science 


MINES AND MINING AT THE CHICAGO 
t KHIIHTION 

'['HE exhibition of objects relating to mines and mining at 
the “World’s hair” promises to be one of exceptional 
interest and importance The following details about it were 
given by Mr George F Kunz in a paper read before ihe recent 
meeting of the American Association for the Advancement of 
Science — 

The budding of mines and mining, which is entirely com¬ 
plete 1, is 700 feet long and 350 feet wide, at an elevation of 
25 feet above the main floor On both sides is a gallcry-6o feet 
wide, running the entire length of the building Up to the 
present nmc there have applied for space in this building 26 
foreign Governments and 36 Stale*, these exhibits to be sup¬ 
plemented by other State and f.ovemmenl exhibits, such as 
that of Sweden in the Swedish building, the East Indian In the 
East Indian court, Illinois in their State building, Ac 

1 here will be a scientific collection of all the known elements, 
and with them a complete collection of all the known alloys of 
gold, silver, copper, zinc, un, Ac , such as electrum, German 
silver, Babhits metal, fusible metal, and the ihmsand and one 
other, common and rare, used in the arts and industries In the 
name of the Lake Superior copper mines, Prof Alex Agassiz 
has piomised a complete exposition of ores, rocks, and pro¬ 
cesses, illustrating the occurrence mining, metallurgy of copper 
There is now in preparation a coal collection lo contain all 
varieties of coal, from every known occurrence in ihe United 
Stales Petroleum will be shown os it never has been at any 
exhibition The subject of abrasive* of all kinds will form a 
special exhihit under the charge of Mr T Dunkin Pare!, who 
has devoted his entire life to this tubiect, and is now making a 
special European trip to enlist tne eo operation of foreign 
manufacturer* and investigators to supplement the American 
exhibit 

The De Beers Mining Company of South Africa, who own 
and control moie than 95 per cent of the entire diamond* 
output, will make first a full and compiehensive exposition of 
diamond mining and the original blue stuff, a decomposed 
peridotite, enclosing carbonaceous shale, the matrix of the 
diamond, in great quantities They will show it passing through 
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the various washing machines, and every process separating the 
diamond from the main*, in which exists a ]>ercentagc of 1 
carat 205 milligrams in a load of 1600 pounds There will he 
a cas»e containing over 10,000 carats of diamonds of all colours 
and of the various qualities, with a full senes of the associated 
minerals and rocks Every stage of the cutting and polishing 
of the diamond will be represented 

Nearly every mineral dealer in the United States Ins applied 
for space, and from the foreign trips and other preparations it 
is very evident that inihe line of cabinet specimens and edu¬ 
cational minerals the assembled collections will exceed those of 
any other exposition in importance 

One of the large gallery halls will contain a reference library 
for the use of visitors This it is hoped will be a very compre¬ 
hensive exposition of the literature of the subject of mines, 
mining, geology, and mineralogy This is to be supplemented 
by historical portraits, documents, and other allied material 

An early history of mining and mining processes will be 
shown, starting with stone hammers and other aboriginal imple¬ 
ments found in the copper mines of Lake Superior and the tur¬ 
quoise mines of New Mexico, the old Mexican l’ateo, to the 
mofct improved modem methods, and the remarkable sectional 
and glass models of mines, prepared by eminent mining en 
gineers, used in the great mining lawsuits to prove their argu¬ 
ments 

One of the large corridor rooms in the gallery has been 
offered to the American Institute of Mining Engineers for their 
own use as a headquarters during the Exposition They in turn 
may extend the courtesy to mechanical and civil engineers, as well 
as ihe English, German, French, and other foreign engineers 
whose hospitality Lhey enjoyed in 1889 There is every reason 
to believe that at least from 800 to 1000 foreign engineers will 
visit the Exposition 

If only three fourths of the promised exhibits are received, 
and there is every assurance that there will be many more 
coming, it may be safely said, even now, Lhil the mining, 
metallurgical, geological, and mineralogical exhibits of the 
Columbian World's Fair will exceed in scientific importance 
and in extent the combined exhihits of the Centennial, ine 1878, 
1889, the Paris and the Vienna Expositions, at least two fold 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRIDGE —Lord Walsinghiuti, the High Steward of the 
University, has expressed his wish to give annually for three 
years a gold medal for the best monograph or essay giving 
evidence of original research in any subject coming under the 
cognizance of the Special Board for Biology and Geology The 
oner having been accepted and ihe regulations for the medal 
having been approved, the Special Board for Biology and 
Geology give notice lhat the medal is offered for competition for 
the second time during the ensuing academical year The 
essays are to be sent to the chairman of ihe Special Board (Prof 
Newton, Magdalene College) not later than October I, 1&93 
The regulations fr r ihe medal are published in the Cambridge 
University Reporter , No 908 (November 17, 1891), p I&6 
Sir K S Ball, Loundean Professor, will give his inaugural 
lecture in the Anatomical Theatre on Friday, October 21, at 
noon 

Dr Cayley, Sadlenan Professor of Mathematics, resigns his 
place on the Council of the Senate on October 25 

The Council of the Senate recommend lhat the University of 
the Cape of Go »d Hope should be affiliated to Cambridge, on 
the same terms as those granted Lo New Zealand 

London —Four lectures upon ''The Sun in its Relation to 
the Universe of Stars " will be delivpred in Gresham College, at 
six p m on the evenings of October 25, 26, 27, and 28, 1892, 
by the Rev Edmond Ledger 


SCIENTIFIC SERIALS 

The Journal of the Royal Agricultural Socuty of England\ 
3rd Senes, V<d in , pt 3 —Allotments and Small Holdings, 
by Sir J B Lives and Dr Gilbert The authors have col¬ 
lected siaiistict relating to Allotments and Small Holdings In 
Great Britain They point out that "within the present cen 
tury there baa been a great reduction in the number both of 
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owners and of occupiers of farms not exceeding 50 acres in area, 
such as it seems to be the object of Lhe promoters of Ihe Small 
Holdings Act of 1S92 greatly to increase " After noticing the 
Rothamstead Allotments they proceed to discuss the conditions 
essential to the success of small holdings, and they conclude 
that ordinary rotation farming is much les^ suitable for small 
holdings than dairy farming, the production of poultry and eggs, 
and market gardening when favourable conditions exist , the 
authors do not believe, however, that the system of small hold 
ings will materially check the influx of agricultural labourers 
into the towns This number of the Journal also contains a 
short article by W H Hall on Small Holdings in France 
Mr Hall is "convinced that small holders (in England) have 
a great future before them as soon as they can be educated up 
to producing such articles as reauire to be consumed fresh, and 
will not bear long carnage " This last clause contains the key 
of the whole matter —On the Vermin of the Farm, pt, 11 , by 
J E Harting In this paper the aulhorhas much to say in de 
fence of the mole [talf 1 euiof,ea) t and of the weasel [mnstcla 
vulgaris) , there is little but condemnation, however, for the 
hedgehog, the stoat, and the polecat , the la*t mentioned ani¬ 
mal is now hardly known lo most people, though the domesti¬ 
cated variety (the ferret) is common -The Warwick Meeting 
of 1892, by Dr Fream, Official Reporter This report shows 
the meeting to have been a good average one, except in the 
attendance of visitors on the last two days Judge's reports 
show that in many cases the quality of Lhe exhibits of live stock 
was far above the average,—Miscellaneous Implements Exhi 
bited at Warwick, by T H Thursfield —The Farm Prize 
Competition of 1892, by T B Fills —Among the shorter 
articles is one deserving of careful attention, entitled New 
Modes of Disposing of Fruit and Vegetables, by Chas White 
head, in which are discussed Lhe “evaporating'’ and the " can¬ 
ning " of fruit, methods already in use in (Queensland are de¬ 
scribed and discussed with reference to their adoption in this 
couniry when prices for fresh fruit are low —Dr J W Leather 
contributes a short article upon his method of delecting and eati 
mating 11 castor-oil seeds in cattle foods ” A weighed quantity 
of the suspected food is digested with hot dilute sulphuric acid 
(or HCI, about 2 pc.) for half an hour, washed free from acid, 
re-digested with a hot dilute solution of caustic soda, washed, ami 
then finally treated with a quantity of bleaching powder The 
husks of all seeds other than castor oil seeds are bleached by 
this treatment, and any unbleached husks can be picked out and 
weighed 

IVifdemati's .tnnalen der Physik and Ckemie , No q — The 
principle of least effect in electrodynamics, by H von Helmholtz 
—On the differences of potential of chains with dry solid electro¬ 
lytes, by W Negbaur—On the reciprocity of electric osmose 
and flow currents, by U Saien —Resonance phenomena and 
absorptive capacities of metals for the energy of electric waves, 
by V Bjerknes —Objective presentation of the Hertzian experi¬ 
ments with rays of electric Jorcc, by L Zehnder —Dispersion 
and absorption of light according to the electrical theory of light, 
by D A Goldhammer —On the measurement of high temper 
aturcs, by L Hoi born and W Wien The apparatus was a 
modification of Le Chatelier’e thermo element, consisting of a 
combination of platinum and a platinum-rhodium alloy This 
was calibrated by placing it inside the porcelain vessel of an air- 
thermometer and compairing the readings, different thermo cou¬ 
ples were compared by exposing together In short porcelain tubes, 
two branches being welded together The following fusing 
temperatures were deduced gold 1072", silver 968", copper 
1082° —On the expansion of gases at low pressures, by G Me 
lander Working with pressures ranging from 770 to 4mm, 
and temperatures from o°to loo a , the gases being kept at constant 
volume, the supposed law of constant decrease of coefficient of 
expansion with decreasing preaaure was found not to hold good. 
That of air decreases down to 232mm, where it u o 003659, 
and then increases, That of carbon dioxide decreases down to 
76mm, after which it Increases, whilst that of hydrogen increases 
steadily —Specific gravity and heat of fusion of ice, by J v 
Zakrzevaki The apparatus waa a very delicate form of Bunsen’a 
Ice calorimeter The specific gravity of ice at-o7oi a C was 
found to be o 916710 The cubical coefficient of expansion at 
that temperature waa o 000077, which gives for the sp gr of Ice 
at 0° C the value o 916660 —On the theoretical conceptions of 
Georg Simon Ohm, by K, Von dei Mdhll —Variation of the 
specific volume of sulphur with the temperature, by M Toepler, 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, June 16 —" Thermal Radiation in Abso 
late Measure " By Dr J T Boltomley, M A, F R S 

The paper contains an account of an experimental investiga¬ 
tion by the author in continuation of researches on the i^amc 
subject which have been already published (Roy Soc Proc , 
1884, and Phil Trans , 1887) In the earlier experiments 
metallic wires heated hy an electric current were used The 
loss of heat from a heated hody, however, depends to some 
extent on the form and dimensions of the body , and it seemed 
important to experiment on the loss of heat from bodies differ¬ 
ing in form from the wires already used, and larger in dimen¬ 
sions 

Accordingly, two copper globes used by Mr D Macfarlane 
in 1872 ( Roy boc Proc, 1872, p 93) were employed for a new 
senes of experiments 

After preliminary experiments (using the same enclosure which 
Macfarlane employed and with the surfaces of Maofarlane's 
globes prepared in four different ways) ni_w apparatus was con¬ 
structed The object was to experiment both with full air pres¬ 
sure and with different amounts of exhaustion of the air, and 
Macfarlane’s enclosure is unsuitable for this purpose 

In the arrangement adopted, the heated globes were hung at 
the centre of a hollow metallic sphere, which was connected 
with tne Sprengcl pump and surrounded with cold water, and 
%sere allowed to cool The lempeialure of the cooling globe 
was read off at equal intervals of time by means of a thermo¬ 
electric junction , and from these readings the absolute loss of 
heal per unit of cooling surface, per unit difference of tem¬ 
peratures oF surface and surroundings, per unit of time, is 
calculated 

The details of the apparatus and method of experimenting arc 
given in the paper Jt is enough to say here that the globes 
were used with their surfaces in two different conditions —(1) 
Thinly coated with lamp-black, and (2) silvered and brightly 
polished , and in both conditions the absolute loss of heat, both 
in air and in vacuum more or less complete, was determined 
The tables and curves attached to the paper give the details of 
the results 

*1 o quote one or two examples —With the sooted surface a 
total loss of heat by convection and radiation of 3 42 x id” 4 c g s 
units per square centimetre, per second, per 1° C of difference 
of temperatures of globe and surroundings, was observed with a 
difference of temperatures of loo C , and with the surroundings 
at about 14“ C Under similar circumstances the radiation in 
vacuum of (half-a millionth of atmospheric pressure of noo- 
collapsihle gas) wax about 1 40 x 10" 4 

Taking a silvered and brightly-polished surface under the 
‘‘ime circumstances, the loss in. full air wax 2 30 x to" 4 c g s , 
and with the highest vacuum and brightest polish obtained, it 
was reduced 1 80 x to~ r ', with In this case a difference of tem¬ 
peratures of 180 0 C The loss with loo’ C difference would be 
considerably leas, but is not known experimentally at present 

The author returns thanks to Mr James H Gray, M.A , 
B,Sc , for excellent assistance given , and expresses himself 
most deeply indebted, both for assistance in experimenting and 
calculating of the results, and for most valuable and ingenious 
aid of various kinds during the course of this work, to his friend 
Mr A Tanakadate, now Professor in Tokio, Japan 

Entomological Society, October 5 Henry John Elwes, 
vice-president, in the chair —Mr C O. Waterhouse exhibited 
a specimen of / atndius nodifer feeding on a fungua, Tncho - 
sponum roseum —Mr McLachlan, F R S , exhibited a male 
specimen of Eltnchus tenuico* ms, Kirby, taken by the Rev A 
E baton, on August 22 last, at Stoney Stoke, near bhepion 
Montague, Somerset, and described by him in the Entomologut's 
Monthly Maganne, October 1892, pp. 250-253 Mr MaLschlan 
stated that another specimen of this species had been caught 
about the same date in Claygate Lane, near Surbiton, by Mr 
Edward Saunders, who discovered that it was parasitic on a 
homopterous insect of the genus Lxhurnia, and had also described 
it In tne Entomologist's Monthly Magaaine — Mr 7 M Adye 
exhibited, for Mr. McRae, a large collection of Cottas edusa, C 
tdusa var Juliet, and C hyalc, all taken in the course of five 
days 1 collecting in the neighb iurh >od of Bournemouth and 
Christchurch, Hants. There were twenty-six specimens of Jultce, 
tome of which were remarkable both in size and colour He 
stated that Mr McRae estimated the proportion of the variety 
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helue to the type of the females as one in fifty Mr, Adye alsu 
exhibited two specimens of Dciopcui pulchtUa , recently taken 
near Chnsichurdi Mr Hanbury, Mr Jcnner Weir, and Mr 
Mernfield commented on the interesting nature of the exhibition 
and on thereccnt extraordinary abundance of C edusa and the var 
hehee, which was probably not exceeded in 1877 —Mr Dillas 
Beeching exhibited four specimens of Pltma moneta, lately taken 
in the neighbourhood of 1 unbridge Well* —Mr II Goss ex¬ 
hibited, for Mr Gervase F Mathew, two Plusia moticta and 
their cocoons, which were found at Frinsted, Kent, on Sep¬ 
tember 3 last It was stated that Mr Mathew had found seven 
cocoons on the under side of the leaves of monkshood, but that 
the icnagos had emerged from five of them —Mr Rye exhibited 
a specimen of Zygctta fihptnduLr var chry r antJumi } and two 
varieties of Aictia villu J, taken at Lancing, Sussex , also varieties 
of Coctintlla oceflata nnd C ohlongcgutlai* from Oxshott —Mr 
A H Jones exhibited specimens of Argynms pale* var uj r, and 
var, at 'ilathc, the females of which showed a tendency to melan 
ism, rtcenlly taken in the Upper Engadine, also melanic fornix 
of Eubui mc/ampus, and a specimen of Erebia n t n>n —Mr 
Elwes exhibited specimens of typical Ertlna mclas, taken by 
himself m the Western Tyrol, on July 25 last, at an elevation of 
7000 feet alio specimens of the same species from Hungary, Greece, 
and the Eastern and Central Pyrenees He stated that the absence 
of this species from the Alps, which had seemed to be such a 
curious /act in geographical distribution, had been first disproved 
by Mrs Nicholl, who discoveied it at Campiglio two years 
ago 11c also exhibited fresh specimens of h reluct sn ntn, taken 
at Riva, on the lake of Garda, at an elevation of ahouL 500 feet , 
also specimens of the same species, taken aL the kame lime, at 
an ekialion of about 5000 feet, in cool forest glades , and re¬ 
marked that the great difference of elevation and climate did not 
appear to have pioduced any appreciable variation in ibis species 
—Mr O T Pomtt exhibited 1 wo varieties of Ah rt 1 1 vgrm\ttlari 
ata, bred during the»past summer from York lai va_ Also a cunou> 
Noclua taken on the sandhills at St Anne's on Sea on August 
20 last, and concerning which a difference of opinion existed as 
to whether it was a melanic form of .lg>oti\ cm n/tia or of Cam 
drina cubutilans Also a small dark form of Orgyia anttgua, 
which had occurred in some numbers aL Longridgc, nearPresion 
—Mr A Eland Shaw exhibited a specimen of MnosUtlitt\ 
grosstts, Linn , taken lately at Irstead, in the Norfolk-broad 
district He stated that this was the first recorded capture of 
tins species in Britain since 1884 —Mr C G. Barrett exhibited 
a specimen of Syricthm alveus, caught in Norfolk about the year 
i860, a beautiful variety of Argynms euphrasy ne , caught this 
year near Godaiming , and a senes of varieties of Pnnomo^ 
angulana, bred from a female taken at Nunhead Mr P 
Crowley exhibited a specimen of Zygtrrta fiTipenduhc var 
chtysant/iemi , taken la>t August at Riddlesdown, near Croydon 
— Lord WaUingham, K R S, sent for exhibition several 
specimens of larvec of Sphinx pinas(n t preserved by himself, 
which were intended for presentation to the British Museum 
The larva had been sent to him by Lord Rendlesham, who 
of tamed them from ova laid by a female captured in Suffolk last 
August —M de Nic^ville communicated a paper entitled “ On 
the variation of some Indian Eu pi a, as of the subgenus Stictophva " 
and Captain E Y Watson exhibited, on behalf of M dc 
Nic^ville, the specimens referred to in this paper Colonel 
Swinhoe, Mr Hampson, Mr E B Poulton, E R S , and ihe 
chairman took part in the discussion whieh ensued —Mr W 
Bateson read a paper entitled " On the Variation in the Colours 
of Cocoons and Pupse of Lepidoptera , further Experiments."— 
Mr Poulton read a paper entitled " Further Experiments upon 
the Colour relation between certain Lepidoptera and their 
Surroundings ”—Miss Lilian J Gould read a paper entitled 
"Experiments on the Colour-relation between certain Lcpi 
doptcrouslarvB and their surroundings, together with observations 
on Lepidopteroua larvte ” A long discussion ensued, in whioh 
Mr Jenner Weir, Dr Sharp, F R.S., Mr Mernfield, Mr 
Poulton, and the chairman took part 

Paris 

Academy of Sciences, October 10 M Duchartre in the 
chair. M Emile Picard presented to the Academy the second 
volume of his "Traill d analyse "—The University of Padun 
invited representatives of the Academy at the forthcoming ter¬ 
centenary celebration of Galileo’s accession to his chair aL that 
University.—A decisive blow to the theory of centripetal and 
ascending motion In cyclones, by M H Faye —Tne move- 
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menls of the heart, studied by chronophotography, by M 
Marey The heart of a tortoise was removed and mounted ao 
that r funnel led into an auricle, and a bent tube out of the 
ventricle and upwards to the mouth of the funnel The funnel 
wai filled with dehbnnated blood, which passed into the auricle 
and thence into the ventricle When the latter was full, an 
automatic systole projected the blood upwards through Lhe tube 
and back into the funnel This process wa^ repeated for several 
hours after death. It was more minutely studied by taking a 
senes of instantaneoui photographs in rapid succession (repro¬ 
duced). which show the details of the process with great 
accuracy For actinic purposes, the heart was painted while 
with water colour The hypothesis of an active diastole of the 
ventricle was proved to be unfounded—The inhibitory 
phenomena of the nervous shock, by M H Roger—On the 
transform at ion of the equations of Lagrange, by M Paul 
Painleve —On a class of curves and surfaces, by M A Pellet 
On the motion of a thread in space, by M G Floquet —On 
internal reflection in crystals, by M Bernard lirunhes —A new 
method of preparation and photometry of the phosphorescent 
sulphide of zinc, by M Charles Henry It is possible to ob¬ 
tain several pounds aL a time of a fine phosphorescent zinc 
Bulphide by the following process Add ammonia to a perfectly 
neutral solution of pure zinc chloride , redissolve the precipitate 
in an excess of ammonia , precipilale completely, but without 
the slightest excess, the ammoniacil oxide of zinc by sul¬ 
phuretted hydrogen , heat to a white heat in a crucible of 
refractory earth placed inside a graphite crucible, after having 
well washed and dried the amorphous sulphide to the exclusion 
of all impurities. By Ma^cart's photometer, the intensity of 
light emitted by a sample of the sulphide in candle metres afier 
saturation was 0*000215 But this value is probably too small 
— On the antimomtes of pyrogallol, by MM H Causse and C 
Bayard —On the tartaric ethers, by M P Freundler —Volu¬ 
metric determination of the alkaloids, by M L Uarlhe —On a 
new method of brick manufacture, used in certain parts of 
Central Asia, by M Edouard Blanc This mode of manu¬ 
facture is practised by the tribes in Western Mongolia, on the 
frontier of Siberia The exlremes of temperature render a 
bnck of great durability a necessity of life This is attained by 
the use of steam The oven is cylindrical and surmounted by 
a hemispherical cap, which is kept open for the first three days 
The bricks, about 7000 at a lime, are baked by means of a fire 
fed by about 7000 kgr of an annual ligneous plant, the Alha^t 
Camelcrum On the third day, the opening is closed with fell, 
which 11 kept constantly wetted, so that the bricks arc enclosed 
in a steam bath, while kept at a red heat Under these cir¬ 
cumstances, some novel chemical reactions appear to lake place 
The hncks, red after the fint period, appear dark grey after the 
second part of the process Their structure appears porous , 
they become sonordus and acquire a great hardness They show 
a striking resemblance to certain trachytes Made from the 
same clay as our bricks, they resist weathering very much 
better, and have an extraordinary hardness and cohesion —A 
process for testing the purity of coprah oils and palm oils, by 
M Ernest Milliau —On the part played by spermine in mtra- 
organic oxidations, by M Alexandre Poehl —On the respiration, 
transpiration, and dry weight of leaves developed in sunlight 
and in the shade, by M L. Geneau de Lamarli^re —On the 
structure of the assimilating tissue of the branches in Mediter¬ 
ranean plants, by M William Russell —Experimental study of 
the action of the humidity of the sod on the structure of branchei 
■nd leaves, by M Auguste Oger —Contributions to the strati¬ 
graphy of the Pyrenees, by MM Roussel and De Grossouvre — 
On lome bombs of Etna, from the eruptions of 1886 and 1892, 
by MM L Daparc and L, Mrazee.—Meteoric iron recently 
fallen at Hassi Iekna, in Algiers, by M Stanislas Meunler 
—Oceanographic observations relating to Lhe bum of Arcachon 
(Gironde), by M J Thoulet —Vegcation of the likes of the 
jura mountains, by M G Rambault Ant Magnin —M 
Bischoffiheim, on behalf of Prof Welneck, Director of the 
Prague Observatory, presented a photograph of Lhe lunar crater 
Vendelinui 
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POLAND'S “ FUR-REARING ANIMALS" 
Fur-bearing Animats in Nature and Commerce By 
Henry Poland, FZS, i vol, Svo (London Gurney 
and Jackson, 1892) 

LTHOUGH, as civilization spreads with ever-quick- 
ening progress over all parts of the world's surface, 
wild animals necessarily diminish in numbers year by 
} ear, few people have any idea of the enormous quanti¬ 
ties of furs and pelts still annually imported into the 
United Kingdom, and of the extent of the commerce 111 
such commodities still carried on Mr Poland's useful 
treatise on Fur-bearing Animals will afford us much in¬ 
formation on this subject In the introduction to his 
volume full statistics about the past and present condi- | 
tion of the fur-trade are given, and it is stated that at the 
great fur sales now held at the College Hill sale-rooms in 
London the annual value of all classes of fur-skins sold 
is little short of £i f 000,000 

But it lswiLh the main portion of the present work that 
naturalists will be most interested, as, so far as we know, 
lhi 3 is the first occasion on which a large amount of 
practical knowledge of the subject has been combined 
with a certain amount of scientific information Mr 
Poland takes the fur-beanng animals systematically, 
mostly, it appears, according to the order and nomen¬ 
clature employed in the list of animals in the Zoological 
Society’s Gardens, and gives us under each head particu¬ 
lars as to their localities, distribution, coloration, and 
varieties, together with information as to the quantities 
of skins imported and the uses to which they are 
devoted 

Beginning with the Quadrumana, we find that the skins 
of about twenty five Monkeys and Lemurs are used in 
commerce Of these the most abundant is the <c Black 
Monkey ” of Western Africa (Colobus vellerosus and other 
allied species), of which some 90,000 are imported every 
year Another species of Colobus, the Guereza of 
Abyssinia and Eastern Africa, also furnishes a "rare and 
much esteemed skin," of which the value is from ioj to 
15J We may remark that the Tcheli Monkey (Macacus 
tcheltensis) 13 not from Cochin China, as staled by Mr 
Poland, but from Mantchuria, north of Pekin, where it 
ranges further north than any other Monkey now existing 
There is a fine example of thia species at present living 
in the Zoological Society’s Gardens The 11 China Grey 
Monkey,” described as having a '‘long white tail,” is 
evidently of quite a different species, the Tcheli Monkey 
having only a very short caudal appendage 

The Carnivora, which next follow, take up the greater 
part of Mr Poland’s volume, nearly 150 species of this 
extensive group supplying pelts which are mpre or less 
useful to mankind Commencing with the larger Cats, 
our author calls attention to the great difference between 
the Bengal Tiger and ihe Mongolian or Chinese variety 
of the same animal, in which the fur is very thick, often 
from li to a inches in length, and makes a long fringe 
round the face Skins of the Chinese Tiger are much 
esteemed on this account, and fetch from £\o to £40 
each, according to quality ; whereas a good Bengal Tiger 
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skin may be purchased at about £4. or £5 The Lynx is 
another of the true Cat-tribe which furnishes a rather 
important article of trade, the quantity of Lynx-skins 
imported by the Hudson’s Bay Company ranging up to 
40,000, and in exceptional years reaching even to 70,000 
Coming to the Musteline Carnivora or Weasels, we find 
the Mink (1 fustela inson) an animal of still greater 
importance in trade In 1890 upwards of 360,000 skins 
of the Mink from North America were sold in London, 
and converted mostly into muffs On the other hand, an 
allied species of the same genus, the Ermine {A/ erminea ), 
formerly so much esteemed, and regarded as a princely 
fur to be devoted exclusively to royalty, is going quite 
out of fashion “It has become very much neglected 
and a few years ago was practically unsaleable ” 

The fur of the Skunk, Mephiits mephttua , many persons 
will be surprised to hear, in spite of its 44 powerful scent,” 
which “cannot be entirely got rid of,” is largely used In 
1891 nearly 700,000 skins of it were imported, and worked 
up into muffs and capes But the prince of furs of this 
division of the Carnivora is that of the Sea-otter, Enhydra 
lutris , of the north-west coast of America, an animal 
generally supposed to be almost extinct in consequence 
of long ages of persecution But 2369 Sea-otter skins 
were imported by the Alaska Commeicial Company and 
other traders in 1891, and sold at an average price of 
£57 apiece “ The fur is principally consumed in 
Russia, where it is used for collars of noblemen's coats ” 

Horn the Sea-otter we pass by an easy transition to 
the t ur-seals—a gToup still of sufficient importance to have 
brought three of the greatest nations of the world nearly to 
loggerheads, but in bygone years much more abundant 
than now From South Georgia in the Antarctic Seas 
one million two hundred thousand Fur-seal-skins are said 
to have been taken soon after its discovery, and nearly 
an equal quantity from Kerguelen Island, but Lhe natural 
consequence has followed that the animal has become 
practically extinct in the Antarctic seas. The only species 
of Otaria that still yields its skin year by year to supply 
the ladies of Europe and America with 41 sealskin jackets ’* 
is the Alaska Fur seal, Otaria ursina , which, owing to 
lhe stringent regulations enforced for its preservation, is 
still abundant in certain parts of the North Pacific Ac¬ 
cording to the best authorities about 4,500,000 of this Fur- 
seal resort to the Pribylov Islands every breeding season, 
and until 1890, when the number to be slaughtered was 
reduced, 100,000 were lulled every year. Smaller quan¬ 
tities are obtained from other parts of the North Pacific 
We need not bare go into further details upon this animal 
which has lately been the subject of so much discussion, 
except to tay that unless even more severe regulations 
are made for its preservation than those now existing, 
the Alaska Fur-seal will indubitably share the fate of its 
Antarctic brethren, and cease to furnish an article of 
commerce 

Of the order Insectivora, which follows the Carnivora, 
Mr. Poland only mentions two species as supplying fur 
for the use of mankind These are the Common Mole 
(Talpa europaa) and the Russian Musk-rat or Desman 
(Myogalt mosekata) The skin of the Mole is so small 
as to be of little value, but several thousands are col¬ 
lected annually and converted into those most comfort¬ 
able of garment!, moleskin waistcoats The fur of the 
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Russian Desman (. Myogale moschatd) is somcLimea used 
in this country for mantle-trimmings, but is more appre¬ 
ciated in America. The Desman of the Pyrenees (Af 
pyrenatca ) p which Mr Poland confounds with that of 
Russia, 13 a much smaller and quite different animal 

We now come to the great group of Rodents, many of 
which supply their skins in enormous quantities for the 
benefit of mankind Mr Poland’s list contains thirty-rhree 
species of this Order The Beaver, formerly of such pre¬ 
eminent importance,is now much reduced in numbers, but 
63,419 Beaver-skins were sold by the Hudson’s Bay Com¬ 
pany in 1891 Another Canadian Rodent, Lhe Musquash 
{Fiber ztbethtcus\ still ranges over the “north-west” in 
enormous armies, from three to four millions of their skins 
being obtained every year In 18gr the Hudson’s Bay 
Company alone sold 554,104 of them Another much 
appreciated little animal of the Rodent order is the Chin¬ 
chilla from the highlands of Chili and Bolivia Its fur, 
which is remarkably soft and delicate, is principally used 
in England, France, and America Several allied species 
of the peculiar South American family Chtnehillida' are 
also called by the general name of “ Chinchilla” 

Of the Lepondce or Hare family, which concludes the 
Rodents, the Polar Hare and the Common Rabbit supply 
the largest numbers of useful skins Of the Russian or 
Polar Hare {Lepus glacialts)— one of the best-known deni 
zens of Arctic latitudes—from 2,000,000 to 5,000,000 
skins are said to be collected annually, mostly in their 
thick white winter coats But Rabbit-skins are employed 
in much more enormous quantities Since the great in¬ 
crease of this Rodent in Australia and New Zealand, 
where, as is well known, the Rabbit has become an awful 
pest, the number of ns skins sent to London for sale 
from those colonies has increased year by year, until, 
according to Mr Poland’s calculations, from fifteen to 
twenty millions aie now imported Very large numbers 
of Rabbit skins are also brought to England from 
France, Germany, and other countries, mostly taken 
from domestic varieties 

The American “ Buffalo ” (more correctly “ Bison ”) is 
extinct as regards trade purposes, so Lhat we need not go 
into the quantities of* Buffalo-robes” formerly imported, 
which in Catlin’s time reached 200,000 in the year ; nor 
will the oihei species oF the orddr Ungulata, of which 
Mr Poland gives forty-six in his list as affording skins 
more or less used in commerce, detain us long The most 
important 0/ them are the different varieties of the do¬ 
mestic Sheep and Goat, which are spread all over the world 
and supply mankind with every variety of clothing- 
mitenals The extent of this commerce is enormous 
Of tanned GoaLskins alone 7,259,212 were imported into 
.this country in 1891, and 5,613,996 skins of “ East Indian 
Sheep ’’ were sold in London 

The Edentates, Marsupials, and Monolremes, with 
which Mr Poland concludes his volume, are of small 
importance after the preceding orders “Australian 
Opossum,” however, under which common name are 
included skins of several different species and varieties 
of the genus Phaiangnta , forms an exception, as the 
annual supply of thi 9 article exceeds two million skins, 
which are much appreciated for their “cheapness, light 
weight, pretty colour, and general usefulness n Of Kan¬ 
garoos of all sorts over 120,000 skins were imported in 
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1891, so that, what with these and the Phalangers and 
its twenty million Rabbit-skins, Australia has a fair share 
of this lucrative commerce But altogether, no doubt, 
the Dominion of Canada and adjoining district of Alaska 
still get the lion’s share of the traffic in M furs and pelts ” 
In concluding our somewhat lengthy notice of Mr 
Poland’s volume we may say that it is replete with in¬ 
formation that a zoologist cannot obtain elsewhere in a 
convenient form, but at the same time contains many 
errors in the identification of the species, some of which 
we have pointed out In a second edition, which will 
doubtless be called for, the author should obtain the 
assistance of a scientific expert He would also do well 
to cut out of his list some of the less important species 
(such as the Dingo, Great Anteater, and Echidna), 
which are not really used for trade purposes, and to bring 
up his statistical information under every head to the 
most recent date 


SPIRAL NERVE—IMPULSES AND ELECTRO¬ 
MOTIVE cm a Noes 

The Structure and Eunctions of the Bratn and Spinal 
Cord By Vic Lor Ilorsley, BS, FRCS, F R S 
(Griffin and Co , J892 ) 

A S sLaLcd in the preface, the present volume (being 
the Fullenan Lectures for 1891) discusses the 
spinal cord and ganglia alone, and is to be followed by 
two others, dealing respectively with the brain and with 
physiological psychology 

Most books of this character have to be considered in 
their relation to two classes of readers—those who arc 
experts in its subject-matter and those who are not—a 
distinction that applies with special force to the outcome 
of Royal Institution lectures We shall therefore take 
two readings of the volume before us 

The table of contents and a cursory glance at the text 
very soon bear out the author's modest remark that 
these lectures have no pretensions to form .1 monograph 
upon lhe subject of which they treat Nor are they an 
elementary review of it (in the ordinary sense of these 
words), but rather a series of vignettes—historical, zoo¬ 
logical, and speculative—relating to the nervous sjstem 
The historical lecture is interesting, the curious and 
hideous figure on p 13, from a twelfth century manu. 
script in the Bodleian Library, very aptly fulfils its 
purpose, viz , to demonstrate that no advance is there 
apparent upon the ideas of Aristotle Prof Horsley 
avoids plainly asserting that Sir Charles Bell discovered 
the sensory and motor functions of the nerve-roots , the 
statement is implied, not made , at first reading we think 
it is made, on second reading we recognize that it is 
not made, on third reading that it is positively 
implied It is evident that Prof Horsley has 
read Bell’s original pamphlet, “ Idea of a New 
Anatomy of the Brain” (1811) ; l he does not, however, go 

1 Not an easy mailer—we only know of one copy in London, that at 
tha Biuilh Hu'eura quid tied 180a—nor a aupernuou* mailtr, ti anyone 
Wnowi who hai compared tha “reprint! " of iBa4 and of 1BJ0 with the 
original p*per in the Phil Trim of iBai no the nerve* of the face. Correct 
mrlnu of Belt 1 '* fint paper have been publuhed la " Document! and Datea 
of Modem Dlwavariea in tha Nervous Syirem/' (? by A Walker). London, 
1839, and in the "Journal of Anatomy and Phyalolofy" for iB 0 g, by A 
Shaw 
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on to say that Dell’s two roots (before 1S24) were an 
anterior “ cerebral " root, subserving motion and sensa 
tion, and a posterior “ cerebellar’' root serving to govern 
vital actions The principle of localization in nerve- 
roota, far more clearly stated by Walker in 1R09 and the 
facts demonstrated by Majendie in 1822, are not alluded 
to In the second lecture Kleincnberg's cells are figured 
and described, and on the next page admitted to be 
mythical , thus Prof Horsley is enabled legitimately 
enough to uLili2e this time-honoured if anatomically in¬ 
correct illustration to enforce the essentially correct 
principle of differentiation I ecture III treats of jelly¬ 
fish, star fish, and cray-fish, with rcfeience to rhythm, 
“localization " and ro ordination of movements “ I ncal- 
lzation ” is used as a term to denote a physiological pro¬ 
perty or function (pp 48-49) , / e , as used by psycholo¬ 
gists to denote an act of the subject, rather than as used 
by physiologists to indicate observed relations between 
parts and functions This use of the word is perfectly 
legitimate, but it is rather apt to create confusion of 
thought “ Localization ” is sometimes used in a similar 
sense in relation to brain-function, and with a similar 
inconvenience “localization" by the biain in a ps\etio¬ 
logical sense is properly localization by the subject, 
localization m the brain is an object of physiologic il 
experiment No doubt it may be said that psychology il 
localization rests upon physiological differentiation 
and localization , none the less the use of the 
term to denote a physiological property or function 
is not advisable without very careful definition 
Lecture IV deals with vertebrates nerve-fibres, gullet 
theory of canalis centralis, spinal cord, and nerve-roots 
Leclure V with ganglia Here we must criticise Look¬ 
ing to the class of readers addressed, Fig 26 may be 
misleading as regards the anatomy of anterior and pos¬ 
terior roots Fig 28 (altered from Hirschfeld and 
Leveilfe) is very confusing, and the anatomy of the 
brachial and lumbai plexuses is strange A reader who 
should gather his notions of the functions of spinal 
ganglia from pp 110-113 would have a very wrong idea 
of the state of nur physiological knowledge , nor does 
the odd expression, ,f the immense discovery by Claude 
Bernard, of the so-called vaso-motor system of nerves/' 
possess much justification as regards historical accuracy 1 

The four last lectures contain—necessarily mingled 
with familiar elementary considerations—a statement of 
the results arrived at by Professors Gotch and Horsley 
from their electrical investigation of nerve-impulses in 
afferent and efferent nerve-channels, and to the expert 
form the most important part of the book We begin, 
therefore, to read more closely, still bearing in mind, 
as indeed is suggested by the style, the requirements of 
non-expert readers Nothing arrests attention on the first 

I In point of t me Brown S£]unrdiB ihe Irue discoverer of mso motor 

narroH. Bernnrd » rxpenmenls were made subsequently, and interpreted 
otherwise ’ 

II D apr&a cea expfirienceB, II n eit done po_s poMibls d expliquer le 
rtchau foment den ponies pur tine pretenduc paralyse del ari&res, qm, \ 
ration d un darffiswiliem pa4*if, ImuHeraicm circular une plus grande quart- * 
tui de Banf 

“Si alor* [(,« rn galvun yinl] Ich arifcrrs romme let verne**, k rewbrent 
at revicDneoi BUrellcs mfi nes ^ela tient i ce qu il n y a plus de Banff pour 
lei dlstandro, musec n'eit paa du tout I effet d un n-aaerre merit acuf dea 

vaiueaux 

11 il ne peut venir ft 1’idio da pemnm de pen«r it rapparter [!c 
pbdoomfcna crculaioire qnl auccbda & la Section du nerf sympathique] k une 
panlyde pure et wimple des a rib re a * Bernard, Annates des Sciences 
NntnrtlUs, 1B34, p iqB ) 
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two pages On p 129 we pause at this sentence 
“ It is very interesting to sec that the protoplasm of a- 
nerve conductor has a distinctly longitudinal arrange¬ 
ment, which, it is not going too far to suggest may, by 
virLue of this fact, be more adapted for the polarization 
of its molecules for the better transmission of nerve-im- 
pulses " Having dissected out the possible meaning of 
this sentence we proceed Two pages further we are 
stopped for a moment by a confusion belwcen the local 
excitability of nerve and its conductivity On the next 
page (p 132) we demur to the assertion that “ secondary 
tenUnus depends upon the electrotonic state of the first 
preparation ” On page 138 we find no reason to accept 
the distinction that* “ no doubt may reasonably exist that 
active nerve yields products of oxidation, which doubt 
certainly exists as to the acidification of nerve" Both 
facts are possible but unproven , no proof whatever has 
been attempted of the first , the second has been investi- 
! gated with positive and wiLh negative results Page 146 
] includes a figure m which the current is not shown as an 
| action current, but the reverse , moreover, with the 
I instillment figured (capillary electrometer), no currents 
| under observation 

But these twenty pages are enough, and we shall have 
but little space to discuss what forms the mam positive 
differentia between Prof Horsley’s book and other books 
of the same class, 1 e , the conclusions derived from 
electnral data 

Ihe conditions ofcnticism in this connection are alto¬ 
gether different, and we need not stop to examine into the 
accuracy of elementary points. Prof Horsley is now 
addressing himself to an expert audience , his reasoning 
and his data have yet to pass through the refining fires 
of doubt and of objection, with, it is to be hoped, ultimate 
confirmation The principle of the method of investi¬ 
gation is a well-established one , we know that electrical 
variations are indicators of functional variation^ , in the 
spinal cord, as elsewhere, functional activity may there¬ 
fore be roughly gauged by galvanometer or by electro¬ 
meter Gotch and Horsley did this as regards efferent 
channels and afferent channels, as regards the first they 
found by the electrometer that the character of discharge 
in the pyramidal tract does not differ from Us charactei 
in motor nerves , as regards the afferent tract they find 
that impulses pa^s up the cord chiefly in the postenoi 
column of the same side These conclusions may b t 
admitted without imprudence But the conclusions tha 
may not safely be admitted without further experimenta 
elaboration, are those relating to the functional dis 
charges (inferred from electrical discharges) up and dowi 
the anterior and posterior roots, and to the quantilativi 
distribution of centripetal impulses in the various column: 
of the cord As regards this second point the physica 
conditions are not sufficiently analyzed (either in thn 
volume or in the original paper) for us to admit, eg , tha 
average galvanometnc swings of 60 and 20 indicate e 
passage of afferent impulses in the proportions 60 anc 
20 per cent in the posterior and in the lateral column: 
respectively That the deflection was proportional tc 
the number of fibres excited, is an assumption requiring 
proof (p 212, c/ also pp 145, 59 , 160) 

As regards the first point, it waj found that electrical 
discharges pass easily down as well as up the poslerioi 
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root, bat are 11 blocked ” up the anterior root, and 
diminished down that root But in the inferences qua 
functional impulses derived from these data, two con¬ 
siderations appear to have been insufficiently borne in 
mind—(i) The rapid death of interrupting grey miLter as 
compared with the endurance of white matter, and (2) 
the disproportionate magnitude of negative variations by 
electrical excitation as compared with negative variations 
by functional excitation The contrast between inter¬ 
rupted and non-interrupted tracts, as regards the 
transmission, gauged electrically, may have been in 
part due to the first cause, and an adequate recog¬ 
nition of the second fact would have withheld 
Prof Horsley from expressing astonishment if a reve¬ 
lation to us n is his phrase—at finding the elec¬ 
trical variation in a nerve eight or ten times as great by 
direct electrical excitation as by discharge of a nerve 
centre Du Bois-Reymond's analogous deflections 
obtained on strychmmzed frogs were i° to 4° versus 40° by 
direct electrical excitation A functional discharge doivn 
posterior roots, if proved to occur, is a new and sur¬ 
prising phenomenon , but its existence is not at present 
proved by the existence of an electrical discharge , elec¬ 
trical effects by electrical excitation are tainted evidence, 
electrical effects down the posterior roots by functional 
excitations above, although incidentally touched upon, 
were not exhaustively examined, and considering the 
recognized dangers of experimental fallacy, we may not 
admit as proved that nervous impulses are discharged 
down afferent channels Prof Horsley infers unre¬ 
servedly that functional discharge occurs down the 
posterior roots, and that centripetal impulses up the 
anterior roots are blocked at the cord This he 
regards as sinking evidence of the truth of the kines¬ 
thetic doctrine (/ e , that nerve action starts from the 
afferent or sensory side of the nerve centre, p 170) , 
but the connection between this presumed functional 
downflow in afferent channels and km^sthesis is not 
made apparent , up-flow in afferent channels is matter of 
common knowledge ; up flow by efferent channels has (so 
far as we know) been contended for by no one since 
Lewes But as regards these last points, they may be 
expected to receive fuller and more precise analysis in 
the promised volumes on the brain and on physiological 
psychology A D W 


ELECTROTECHNICAL TRAINING 
Electrical Engineering as a Profession and How to Enter 
It, By A D Southam. (London Whittaker and 
Co, 1892 ) 

HIS book consists of a collection of extracts from 
the notices of various firms regarding apprentices 
and articled pupils, and from the prospectuses of colleges 
which give an education in electrical engineering It 
reminds us of the gorgeous but depressing volumes one 
has met so often in one's summer outing, containing par¬ 
ticulars of hotels id Aden, hotels in Algiers, hotels in 
Andenroatt, See, each hotel possessing, at least so it Is 
said in the giJt-edged page advertisement, every possible 
attraction— a magnificent view, a first-rate cuisine, electric 
light, aicenscur, and all the other dreariness of a 
bandboxy barrack. 
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First we thought that the length of description which 
the author had given to a particular technical educational 
establishment was a measure of its goodness, but that 
idea we dismissed when we found that only three pages 
of description were given to that technical college 1 n 
South Kensington, regarding which the authot says 
“ This institution deservedly stands at the head of all the 
technical institutions in this country " Next it occurred 
to us that the author might have acted on the “ good wine 
needs no bush" principle, but that hypothesis had to 
follow the other, for we feel sure that the Walker 
Engineering Laboratory at Liverpool 1* not bad, and 
yet it requires fifteen pages of talking about Then 
we wondered whether each professor had been asked 
to write as much as he liked, so that the length of 
the description of a particular set of laboratories was in 
proportion to the leisure of the writer , and lastly, we have 
been speculating whether the likeness to the (i Hotels of 
the World 11 book might not be quite complete, and the 
length of the description was a measure of the length 
of the purse of the advertiser 

Howe\er, be the plan of the compilation what it may, 
the book contains a good deal of information, also some 
salutary advice with which we quite agree — 11 Un¬ 
doubtedly the best training for a young man entering the 
electrical profession is to go through the course at one of 
the technical schools or colleges, and then when 
thoroughly grounded in the theory and having a general 
idea of the practice of his profession, to be articled for 
some months to a good firm of electrical engineers, where 
he will be able to acquaint himself with the practical part 
of his business as actually carried out on commercial 
principles , " and again, M if he then goes to both a Tech¬ 
nical College and is also articled, it is advisable that the 
former should precede the latter, for the reason that when 
he is placed in the workshop his previous technical train¬ 
ing will enable him to appreciate and see the importance 
of much which he would otherwise have overlooked ,J 
For the fathers who desire to place their sons direct!) 
in a works on leaving school, there is given a long list 
of engineering firms who are willing to receive ^300 and 
the lad , some are willing to take only one hundred anl 
twenty guineas a year, from year to year, or even as little 
as £\oo a year—and the lad In many cases a month's trial 
is allowed, but judging from the ignorance of elementary 
mathematics and science displayed by many articled 
pupils in works, we presume that either these subjects 
are not required, or a month is not a long enough time for 
this astonishing ignorance to be discovered Naturally 
enough these firms do not bind themselves to provide 
work for these articled pupils when their term is finished , 
indeed we know of a firm with over 100 articled pupils 
which is applying elsewhere for an assistant 

When will the parental idea die out that a lad who is 
pitchforked into a works must turn out an engineer? No 
doubt manv of our successful engineers never received 
any education in a technical college ; so many of our 
battles were won by men armed only with bows and 
arrows, but that is no reaion for confining the equipment 
of a modern regiment to these primitive weapons. Either 
the teaching given at a technical college materially helps 
the lad in his subsequent practice in the works, or it Is a 
fraud and ought to be stamped out If it affords real help 
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to the lad, then why, we ask, do not the firms insist on 
their pupils obtaining it before they enter the works ? 

Mere evening instruction for a lad who has been 
hammering, say, from 6 a m to 6 p m is well-nigh useless, 
and at the best ought to be regarded only as a makeshift 
for those who are compelled to spend the day earning 
their living To place a lad .it a technical college for 
two years, and then for two years at a works would cost, 
as far as fees and premium are concerned, about ^250 
To article him for three years at the works about ^300 
When will parents see that the cheaper course is far the 
better, and when will firms refuse to take an nrtu led pupil 
unless he has already acquired that theoretical knowledge 
which is necessary to enablehim to benefithy a works train¬ 
ing ' The father who arucles his son to an engineering 
firm immediately the lad leaves school and expects hun 
to pick up his technical education at odd moments, may be 
more liberal in his money, but certainly is no more 
liberal in his ideas than the parents who sent their sons 
to receive their practical training at Dotheboy's Hall 
“ Now, then, where’s the fiist boy p " “ Please, sir, he's 

cleaning the b \ck parlour window" “So he is, to be 
sure," rejoined Squeers 14 We go upon llie practical mode 
of teaching, \icklcby C 1 -c-a-n, clean, veib active, 

to make bright, to srour W i-n, win, d-e r, dcr, winder, 
a casement When a boy knows this out of a bonk he 
goes and docs it " V l) 


HYGIENE AND PUBLIC HEALTH 

A Treatist on Hygiene and Public Health I dited by T 
Stevenson, M D , F ICC P (Official Analyst to the 
Home Office), and Shirley Murphy (Medical Officer of 
Health of the Administrative County of London) 
Vo! I 

r Hl2> is a treatise consisting of various contribu¬ 
tions from different writers In the selection of 
authors it has been wisely decided not to limit the choice 
to members of the medical profession, and the wisdom of 
this decision has been exemplified in the acquisition of 
two of the very best articles which the book contains, 1 c 
that by r Gordon Smith, F R I B A , and Keith V 
Young, F R I B,A , entitled “ The Dwelling,” and 
that by W N Shaw, F R S , headed “ Warming and 
Ventilation " 

There are at present several excellent small works upon 
hygiene and public health, but these of necessity treat of 
the subject in far too cursory a manner—indeed, they are 
designed more to meet the repuirements of candidates for 
the Public Health Diplomas now granted by many 
examining Boards This work is evidently intended as a 
book of reference, and there is no doubt that it will be of 
great value to those from whom a special knowledge of 
public health work is demanded While, then, the last 
year or two have been remarkably fruitful in the produc¬ 
tion of works upon the subject here treated of, the volume 
before us will not be one jot the less appreciated on this 
account, for it meets a want which must long have been 
felt among those who desire a better and more inclusive 
knowledge of public health matters than was hitherto 
Accessible In a collective form 

It Is needless to insist that the work is all well done, 
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and that any shortcomings must, of necessity, be faults 
of omission rather than of commission, for the list of 
contributors includes those who occupy some of the fore¬ 
most positions as authorities upon the subjects of which 
they treat It is not an easy task—and one is conscious 
of running great risk of appearing arrogant—to single out 
those sections especially deserving of praise If this is 
permissible in such a work, we should point to the two 
articles already mentioned as occupying a foremost place 
—indeed, the article upon " Warming and Ventilation " 
is a little too exhaustive and technical in its physical 
aspect, and deals too briefly and sparingly with the 
commoner provisions now used for both the purposes of 
warming and \entiIation -a shortcoming which has the 
effect of somewhat sacrificing the practical uLihty of the 
article to its bulk, when viewed from the health officer’s 
standpoint It would not be easy to speak in terms too 
high of the all-round excellence of the article upon “ Dis¬ 
posal of Refuse," by Prof W H Corfield, M A , M D , and 
Louib C Parkes, M D , I) I* H , and the work of com¬ 
piling this section could not have been entrusted to more 
capable hands 41 Water, 1 ’ by T Stevenson, M D , 13 a 
capital article, but one would like to have seen in it more 
about the methods of collecting w ater and distributing it, 
and of the risks which the water runs of pollution in and 
around dwellings 

I11 the preface we read that “it has been the desire of 
the editors that the several papers which these volumes 
contain should-present a fair account of the knowledge, 
so far as obtainable, of the subjects of which they 
treat", and this is invariably achieved, for wheie the 
account is not an excellent one, it is always more than a 
“ fair one 

'1 he contribution upon “ Air, ’ by Prof J Lane Notter, 
M A,M D ,is too short,and docs not neatly include all the 
material given in his edition of Edmund Parke’s work , 
and the same fault may be found with the articles upon 
“ Hospital Hygiene, 1 by II G llowse, M S , and “ The 
Inspection of Meat," by E W Hope, M D , D Sc 

“Systematic Physical Education"—a subject which 
lias been all too little studied in this country—is well and 
spiritedly treated of by F Treves, F R C S 

The articles upon 44 Baths," by H Hale White, M D , 
41 Clothing," by G Y r Poore, M D , 4< Pood," by Sidney 
Martin, M D , “ Soil,’ 1 by S M Copeman, M A , M D , 
DP H , 44 Meteorology," by G T Symons, FRS , 

“ The Influence of Climate upon Health," by C T 
Williams, M A, MD , “ Offensive and Noxious Busi¬ 
nesses," by 1 W Hime, D A , M D , and 14 Slaughter 
Houses and their Administration," by E W Hope, M D , 
D Sc , are all good, though some of them might have 
been fuller The article upon “The Influence of Climate 
upon Health' might with advantage have considered 
much moie fully the reasons why the various climatic con¬ 
ditions influence the health of man in the way they do 
The contribution upon 11 Meteorology,' which is capitally 
illustrated, and one of the most useful in the book, 
might also have considered the physical causes which 
affect the readings of the various instruments, and dealt 
more fully with the principles upon which these are 
constructed. The article upon "Food" is excellent in 
some respects, but an attempt to convey to the reader, in 
an abstract form, the methods of food analysis fails—a 9 
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it always does when such a subject is treated of in brief 
space- to be of great assistance to the reader 

The index is good, and the book is a valuable addition 
to Public Health literature. 


OUR BOOK SHELF 

I^hrbuth der Botamk muh dem gcgtnwartig* n 
^iand der IVissenschaft Hearbeitct von Dr A B 
Frank Erater Band Zellcnlehre, Anatomic und 
Physiologie 8vo 670 Seiten, mit 227 Abbildungen in 
Holzschmtt (Leipzig Wilhelm Lngelmann, 1892 ) 

THIS is essentially a fifth edition of Sachs’s renowned 
11 Lehrbuch der Botamk/ 5 the fourth and list Herman 
edition of which appeared as Jong ago as 1874 An 
English edition, emended and augmented by the irms- ; 
lator, Dr S H Vines, was published in 1882 Now, , 
ten years later, Dr Frank has written a complete!) new 
work As the author tells us in his preface, he was 
requested in 1890 to prepare a new edition of Sachs’s j 
book , bm he has adopted the wiser course of making 
himself responsible for the whole Nevertheless, free use 
has been made of Sachs’s excellent illustrations, upwards 
of ninety out of the two hundred and twenLy-seven having 
been taken from that source, 11 because the author could 
not replace them by better ones ’’ About sixty arc bor¬ 
rowed from other authors, and about seventy of them vre 
original, or at least Dr Frank’s own, for some of them | 
have appeared elsewhere A number of them are reduced 
from Fr.ink and 1 schirch’a 11 Wandtafeln ” Certainly 
the book is admirably illustrated In the limitation and 
arrangementof theinaterial the author has followed Sachs 
in a general way, though he has separated the physiology 
and anatomy from morphology and classification The 
two latter branches are to be dealt with in a second 
volume, promised early next year So far as the present 
volume is concerned, we can strongly recommend it to the 
student familiar with the German language It is 
written in a clear, succinct style , and, so /ar as we have 
been able to test it, it is well up to dvtc Dr Fiank is 
well known as a writer and teacher of botiny, and 
especially for his researches and experiments relating to 
the nutrition of plants The sources of the nitrogen of 
plants and symbiosis are two subjects to which the author 
has devoted much attention, and they are discussed in 
some detail from his own standpoint We are glad to 
see that copious and complete references are given to the 
books and articles of the principal writers on the various 
subjects, whose views are discussed or adopted Un¬ 
fortunately there is no index, and it is not easy to find 
one’s way through the table of contents True, a “ 1 are- 
fully prepared ” index is promised with the second volume, 
but a separate one to each volume would be far more 
convenient and time-saving It is not as though the 
second volume was a continuation of the first , and it ig 
to be hoped that the author and publisher will even yet 
see their way to provide this facility for using the work 

Arithmetical Chemistry Part II Book B By C T 
Woodward, B Sc (London Simpkin, Marshall 
Hamilton, Kent, and Co Birmingham Cornish 
Bros, 1892) 

The student will find in the present edition of this work 
what is practically a new book, as the author has enlarged 
and entirely rewritten the original publication The 
opening lessons treat of analyses, the formula of minerals 
Dalton 7 ! Jaw of partial pressures, gas analysis, &c , and 
are on the whole satisfactory The introductory portions 
of the lessons, which embody the principles involved in 
the exercises, and contain typical examples fully worked 
out, are clear, as a rule, and the exercises themselves are 
both suggestive and useful. The same may be said of 
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the concluding part of the book, wherein are briefly dis¬ 
cussed atomic weight determinations, and the various 
means of controlling atomic weights, calorific power and 
intensity, heats of formation, dissociation, and gaseous 
phenomena, comprising the kinetic theoiy, diffusion, and 
absorption by water 

The intermediate lessons on molecular weights arc, 
however, not up to the standard of the others It is not 
I made plain when discussing Avogadro’s law that a 
vapour density observation, when possible,is the decisive 
j inode of fixing the molecular weight of a compound 
I he vague description of ihe apparatus used in measuring 
osmotic pressure can only confuse the reader, and loose 
statements such as M solutions behave as gases,” p 5U 
must have the same effect The relationships established 
in connection with the vapour pressures of solutions 
only hold if the dissolved substance is practically non¬ 
volatile, this point is omitted, and the definition given of 
equimolemlar solutions is not the one in common use. 
Indeed, the enLire treatment of Lhe properties of solutions 
as applied to molecular weight observations, although it 
may perhaps enable the student to solve problems, is 
much too fragmentary and loosely put together to give 
him an adequate idea of what is Known on Lhe subject 
It may also be pointed out as somewhat late in the day 
to give a few of Kopp’s conclusions as an account of 
specific volume 

Among minor corrections it may be noted that on p 6, 
in the first erratum, solvent should be solution, vapour- 
tension might often be replaced by vapour-pressure, 
xylol should be xylene, and amyl benzoat should be amyl 
benzoate, on p 48 “ Ostwald’s Solutions " might be in¬ 

cluded in the list of Lnglish works to which the student 
is referred 

The book contains an index, a list of answers, and a 
collection of the questions in arithmetical chemistry set 
at the Honours examinations of the Science and Art De¬ 
partment, and at the II be examinations of London 
University A portion ol the author’s ABC hive figure 
logarithms is presented with this edition J W K 

lessons in Heat and Light Bv D E Jones, H Sc 
(London Macmillan and Co, 1892) 

Ihe success of a previous work on tl Heat, Light, and 
Sound,” has led Prof Joneg to extend the two former 
parts, and publish them separately for the use of schools 
and junior classes in colleges As an introduction to the 
study of experimental physics, the book cannot fail to be 
of great value The principles of the subjects are very 
clearly stated, and the experiments from which they have 
been deduced are fully described Most of the experi¬ 
ments may be easily performed by students, the instruc¬ 
tions being sufficiently clear to guarantee success 
Numerous arithmetical examples, partly selected from 
the author’s *' Examples in Physics,” are added at the 
ends of the various chapters The physiographic bear¬ 
ings of the subject of heat have been brought well to the 
front , thus the origin of ihe Gulf Stream, trade winds, 
and the formation of rain and snow are explained. Many 
of the diagrams have been carefully drawn to scale, in 
order to give the student an idea of the dimensions of 
the apparatus which may be conveniently employed in 
performing the experiments 

Elements of Magnetism and Electricity By John Angell, 

F C S , F I C (London , Collins, Sons, and Co,, 
1892.) 

This is a new edition of one of the best known text¬ 
books for use m connection with the classes under the 
control of the Science and Art Department The book 
calls for no special remark , but the fact that a hundred 
thousand copies have already been disposed of seems to 
demonstrate its usefulness Experiments and illustrations 
are its special features 
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LETTERS TO THE EDITOR 

\'Jhe Editor does not hold himulf responsible for opinions re¬ 
pressed by his correspondent* Neithcr can he undertake 

to return, or to correspond ivtth the 7o> iter \ of, rejected 
manuscript r intended for this or any other par t 0 / Na 1 UK* 
No nolue is taken of anonymous eommunueUtons ] 

Further Notes on a recent Volcanic Island In the 
Pacific 

THf volcnriL island—Falcon Island—in the 1 orign. group in 
ihe Pacific, of the receni appcaraiiLe of which an account i-> 
given in NAiiikt, Vol xh , p 276, ha? retenlly been passed 
by a French vcbsil of war, the PitchaffaitU , which reports that 
the island is nnl now moie Lhnn25 feel high 

In October, 1889, when examined by Commander Oldham, 
lL was 153 feeL high, and a little over a mile long Nearly 
entirely composed of ashes, lL was rapidly washing away, anil by 
the account above, it would seem that more than one half the 
island must now have disappeared W J I Wuariun 

October 20 


Earth fractures and Mars 11 Canals " 

ON seeing the figure of the so called “ canals ’’ of Mars, pub¬ 
lished in NaiI/KI- uf ft few weeks bad , I w as at um.c reminded 
of Lhe pattern assumed by ihe cracks of gla^s broken by torsion, 
as in DaubrtVs well-known geological experiment 

f enclose a photograph ol part of a large slab of glass broken 
m this way in a cla'.s experiment of my ow n, and although other 
slabs, which have unfortunately not been preserved, exhibited, if 
I remember nghil), sijJI more Martial-looking network*, I think 
that the general 1 csemblnnce is obvious enough in ibis case 
It may perhaps be well tq explain to non-geological readers of 
Natuki 1 hat I)auhiLtf s glass-breaking 1 is regarded by many as 
reproducing in miniature, the kind of fractures winch are found 
to occur in those portions of the earih’s crust with which we are 
acquainted, and that by torsion only has it proved possible to 
imitate the peculiar pattern assumed by such fractures, whether 



they be joints or dislocations It is further held by many that 
such lineB of fracture in such patterns are a necessary result of the 
shrinking of the outer coat of a planet in course of cooling 

Mere fractures, such as we meet with in our own planet, 
could, of course, not be seen from any considerable distance, 
and tf the circumstances of denudation were the same in Mars 
as with us, the "canals" could certainly noL be the representa¬ 
tives of our usually hidden and featureless earth-cracks There 
seems, however, to exist, in the extraordinarily rapid melting of 
gigantic ice-fields described by Prof Norman Lockver, some 
evidence of denuding power in Mars on a scale enornfously larger 
than is the case with us Earth-fractures—and for the matter of 
that Mars fractures too—must many of them be lines of weakness 
along which denudation acts more freely than elsewhere, and 
if Lhis denudation he phenomenal and cataclysmic, as appears 
to be likely in Mars, wide valleys or channels capable of being 
distinguished at great distances would soon be scoured out along 
them, 

1 Not ''/c^-breaklna" aa a mistranslation of the word "k’xcc" lim earned 
it to bo described In some Envluh text-books. 
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I would wish especially to draw attention to the three follow¬ 
ing points observable in the phoiugraph, viz , the two marked 
directions in which the crack lines run, one set crossing the others 
often at, or very nearly at, right angles , Lheir occasional 
doubling and rough parallelism for some distance , and their 
fiequent sudden stoppage—three of the features mosL noticeable 
in lhe Mars lints G A Lejjour 

Durham Coll Science, Newcastle, October 13 


A Wave of Wasp-Life 

Mu Hudson’*, charming work on “ The Naturalist in La 
l J lala M reminds me of a very interesting wave of wa^p life which 
appeared in Wisconsin in the summer of iHhb We were living 
at ihe time in our summer house at Fine Lake, and were 
making ohseivalions on the halms of the different animals in Lhe 
neighbomhood 

In the laiLer part of July we suddenly found ourselves sur¬ 
rounded by large numbers of yellow jackets and hornets 
I vtrywherc through Lhe woods and field*, a veritable plague of 
wasps seemed to have descended upon the earth During all 
iIil month of August we heard the same report from summer 
residents wiihin a radius oT twelve or fifLeen miles of Pine Lake 
In our immediate neighbouihuud we knew of forty seven nests 
Allowing 1500 wasps to a nest—a very low estimate for that 
season of the year—this gave us over 7 °iO°° wasps Plates of 
meat and bones that were set outside for the cuts were 
lmmediatrly coveied with them, and in spite of screens in doors 
and windows Lliey even entered the hruse, alighting on the food 
at ihe dinner-table, or darting about and catching flies 

1 lie tau^e of this sudden increase in the numl>er of wasps was 
evidently a general one, since it acted in Lhe same way upon 
ilneL species—/ \ r fa vidua , V marulata and l r i^^tmanica 
An examination of the Signal Service statistics does not show 
anything unusual in the preceding winter and spring, but either 
lht weather must have been especially fivourablc, lessening the 
oidinary death rate oT Lhe queens, or there must have been a 
marked decrease in the parasites or other enemies whKh 
oidinarily keep these speuies in check 

The durntiun of the favourable conditions proved brief 
mough It is piobahle that every one of our forty seven nests 
furnished, at the very lowest estimate, one hundred developed 
and fertilized queens to start forty seven hundred new nests in 
ihe following jtar , yet lhe increase in the checks to the loo 
gieat ascendency oi these species more (ban counter balanced 
ihe ahnurmnl inert isc The winter of i8§6 87 was not especially 
severe, but in llie following summer Ihe most careful search 
on 0 ir part, and on lhe part of others, whose efforts were slimu 
laicd by the after of rewards, only gave us four nests in our 
neighbourhood, and on r 11 sides we were ineL by the inquiry 
1 What has become of the wasps?" 

G W rEC k. It AM 

Milwaukee, Wisconsin, October [2 


Note on the Occurrence of m. Freshwater Nemertlne 
in England, 

A I bW days after reading M. de Guernc’s "History of 
h reshwater Nemcrlcans/'published in the August number of 
ihe Annah, I happened upon a specimen of the group amongst 
the roots of some water plants, which I collected in the river 
Cherwell, close to Oxford I was ftt lhe time, searching for 
the cocoons of a new Khtnodnlid worm, of which a description 
will ghorily appear The gathered roots, with the cocoons, 
were placed in a bottle of water, in order that the worms might 
hatch out On examining the bottle two days laLer, namely, on 
September 5, I noLiced a small bright orange animal, about half 
nn inch long when extended, creeping amongn the cocoons 
Further observation with the microscope showed that it was 
a species of Tetrastemma Unfortunately the animal was 
crushed before I had done more than sketch the general ap¬ 
pearance and make some few observations, and I have not yet 
succeeded in finding more specimens , so that I am unable to 
stnte bow far it agrees with or differs from lhe previously known 
freshwater forms enumerated by M de Guerne, most of which 
are included by Silliman and later authors under the title 
Tetrastemma aquarum dulcmm 
In one or iwo points, however, my sketches show certain 
differences from Lhose of Silhman — 




612 


NA TURE 


[October 27 , 1 892 


(it) The colour (orange) is due to pigment in the akin, and 
not to the red colour of the nervous system , I may 
mention that Dugcs’ species, “Prostoma c!r/>sitiotifis, ,i was 
yellow ochre, and ** Pr lumbnecndeum" was yellow 
marbled with Ted ; whilst Lcidy'fi xx hmta ruhra" was 
yellowish flesh-coloured (probably due to the hicmoglohin 
in the nervous system) 

[b) The anterior pair of eye-spots h further from the 
prostomiam than in Silliraan'a drawing , I found no third 
pair of eye spots, which, however, it is slated, is absent 
in the young 

(r) The ciliated pits are further forward, being midway 
between the brain and the anterior end of the body 
(rf) The proboscis and its retractor muscle are much more 
undulating, when withdrawn into the body, than Silliman 
shows 

The proboscidial spine, with its groups of accessory spines, 
agrees very closely with the figures given by Sdlirnan 

I can say nothing about the generative organs For the 
present, then, I must leave undecided Lhe specific narm. of this 
British Tctrastcmma W BlAXiANl) Benham 

Anatomical Department, Museum, Oxford, 

Oct 12 

Protective Mimicry 

Mr Bateson’s letter on “Aggressive Mimicry' (Nature, 
October 20) recalls to my mind a curious case of protective 
mimicry which came under my notice last August on Dart 
moor I arge patches of the heath hail been burnt, a common 
practice on the moorlands to ensure a fresh young growth 
for the sheep The whole ground was alive with a common 
species of orthoptera (Locustina), the small green gnsshupper 
with short antenna? 1 hey leapL aside at ever) step in the short 
grass and scrubby heath , upon 1 lie burnt patches they were 
equally numerous, but with this difference—all, without excep¬ 
tion, were coal hhek on abdomen, thorax, and head, whilst the 
wings were of an ashen hue bo much did the colour adapia 
lion resemble the blackened turf and heath they hopped amongst 
it was almost impossible Lo follow Lhem with the eye , we made 
many amusing attempts, but were nearly always defeated I 
measured one of these burnt pitches, and found it to be from 
thirty to forty yards square A yard or two from this, on the 
untouched herbage all the Locuslina were bright green I found 
one specimen on the borderland in a transition state, not dull 
all over as I had expected, buL in spots and patches of bright 
green and black One enemy at least of these insecLs 
abounded on the moor, namely, the common lizard ( Zoohca 
vn'ipara)i for I have observed there is no food lizards will eat 
more greedily than grasshoppers I have seen some that I 
have in captivity swallow twenty or thirl) in two or three 
minutes, even after Ihcir usual meal of worms lhey always 
beeame greatly excited, if one may apply so warm an expression 
to such cold blooded animals, and rushed about lhe case when 
a collection of live grasshoppers were thrown to them Certainly 
I was much struck by the rapid action of the power possessed 
by these Locustina on Dartmoor of assimilation to environ¬ 
ment, and did not doubt bat lhat this colour adaptation was for 
the purpose of protection, the eye producing by reflex action the 
change in the pigment cells Rose Haig Thomas 


S 1 ELLAR PARALLAX' 

'T'HE Delegates of the University Press have recently 
A published the results of Prof Pritchard’s 
systematic investigations into the parallax of those stars I 
of the second magnitude whose North declination per¬ 
mits the inquiry to be made with facility and advantage 
in these latitudes Our first feeling on glancing over the 
contents of this brochure must be one of hearty con¬ 
gratulation to the distinguished professor that he has 
been permitted to see the full outcome of a protracted 
inquiry, conducted at a period in his Life when a lens 
energetic astronomer would have felt himself justified in 
withdrawing from active participation in scientific research 

1 " Ruurchcs in Stellar Parallax by the aid ol Photography " By 
Chxrlej Pritchard, D D , F R H , Savilian Frofewor of Aiironoiny in 
Oxford 
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Prof Pritchard might well have been content to rest on 
the laurels he had won, and to have staked his reputation 
upon that career of acknowledged utility which has 
marked his direction of the Oxford University Obser¬ 
vatory 

Immediately on the completion of the photometncal 
examination of Argelander's Uranomeina, and with a 
zeal that admitted of no delay, Professor Pritchard 
busied himself with this inquiry into the parallax of 
stars of the second magnitude But if the inquiry was 
undertaken with eagerness, and pursued with ardour and 
resolution, it was not characterized by hurry, or its suc¬ 
cess imperilled by incompleteness Confident himself 
that photographic methods possessed the requisite 
accuracy to make lhe research successful and trust¬ 
worthy, the Savilian Professor set to work lo establish the 
reliable character of measurements made on sensitized 
films, and not till lhat confidence was demonstrated did 
he embark upon the larger work now under notice These 
preliminary inquiries have been published in a senes of 
papers in the proceedings of lhe Royal and Roval 
Astronomical bocietie-*, and Llie confidence gradually 
acquired by enlarged experience induced him to 
proceed with the determination of Lhe parallax 
of 61 Cygm, the results of which are puhhshed 
in det ill in the third fasciculus of the Annils 
of the UrmersiLy Observatory In this case he selected 
four stars in the immediate neighbourhood of the princi¬ 
pal star, and sought the difference of parallax btLween 
each of the components and of the four stars of compari¬ 
son This long research may be regarded by some as a 
work of supererogation, inasmuch as the labours of 
Ilessel and that of many later astronomers hive satis¬ 
factorily settled the parallax of this star within very 
approximate limits But if wc properly understand lhe 
motives of Prof Pritchard, his intention was not so much 
to seek anew Lhe parallax ol that system, as to discover 
with what degree of accuracy the method of photography, 
hitherto unapplied in this direction, represented the work, 
of others made directly in the field of the telescope Nor 
was this his only view By selecting four stars in the 
immediate neighbourhood of 61 Cygni and seeking the 
difference of parallax between these stars of comparison 
and each of the components of the system, he instituted 
a very severe inquiry as to the trustworthiness of that 
method, which he had imagined as capable of dealing 
with the delicate question of stellar parallax The 
seventy of Lhe test consists in deducing the same 
value of the parallax (eight in all) from each set of 
measures, and as a matter of fact the accordance, infer 
st between these several determinations is as close as^ 
could have been anticipated, and likewise in satisfactory 
unison with the work of other astronomers 

The completeness of this inquiry and the publication of 
it in detail have had two happy results In the first 
place, ProF Pritchard has, m the present instance, been 
able to confine the printing within very narrow limits, so 
narrow, indeed, as possibly not to have done himself 
justice The details of his process, the mutual agreement 
of his measures, and his method of discussion having all 
been fully set out m his previous work, he has not felt 
himself obliged to enter into these mmuLe particulars,, 
but has contented himself with presenting the results 
This method of arrangement, no doubt suggested in the 
first place by economical motives, has afforded op¬ 
portunity for adding a very interesting history of 
the processes and results lhat have hitherto been 
followed with more or less success by others, and 
also the exhibition in a concise form of the different 
values of the more trustworthy determinations, derived 
by previous observers. The second advantage, imme¬ 
diately arising from tbe earlier investigations, is, that an 
examination of those results has shown that no increase 
of accuracy (commensurate with the increased labour at 
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least) was obtained by continuing the observations of the 
stars throughout the whole of the year, that is, to secure 
observations in all positions of the parallactic ellipse If 
the measures were confined to those epochs when the 
parallactic displacements were greatest, and a sufficient 
number of observations secured at those critical times, a 
determination of parallax could be relied upon to within 
about one thirtieth of a second of arc This is approxi¬ 
mately the limit of accuracy that Professor PnLchard 
hoped to reach, and in this selection he appears to have 
been guided by the conviction, that in the present condi¬ 
tion of cosnucal inquiries, io which stellar parallax bears 
the closest relation, it is of more importance to know within 
very narrow limits Lhe parallaxes of many stars than 
seek with the utmost accuracy the parallax of a very few 
And in this respect there can be no doubt but that Prof 
Pritchard’s judgment is correct The former is the view 
of a philosopher , the latter that of a conscientious and 
painstaking observer Guided by the broader view, the 
result of his work lias been to enrich the data at the com¬ 
mand of students of cosmical science by assigning the 
approximate distance to some thirty stars, a number which 
bears no inconsiderable proportion to Lhe total number of 
separate determinations made by all other astronomers 
combined 

Prof Pritchard s view of the history of stellar parallax 
is that of a scientific struggle, a continual and severe 
wrestle on the part of tha astronomer with Lhe inevitable 
inaccuracy of observation and imperfect instruments, in 
which sometimes one opponent, sometimes the other, has 
the masLery lie passes m his historic survey rapidly 
over those days when from various obvious causes the 
detecuon of stellar pirallax was scarcely possible, moved 
however to admuation by, and induced to linger over, 
the sut cess that attended the early observations of 
Molyneux in the case of y Dracoms wherj discussed, 
a century later, by Auwers, a success that later observers 
havestruggled io repeat ineffectually He brings before us, 
but touches with a light and kindly hand, the dispute 
that embiLtercd the lies of Brinkley and of Pond, but it 
13 not difficult in reading a little between the lines to see 
with whom his sympathies rest Later on in the history 
of the research, Henderson meets with his deserts, as a 
clear-sighted astronomer of distinguished ability, cautious 
and persevering, and one who in lhe struggle after accu¬ 
racy obtained an undoubted measure of success This 
historical introduction will we think be read with pleasure 
by many whom ly have no particularinterest in this special 
subject of inquiry The comments of one who has en¬ 
countered and overcome many similar difficulties, and 
has kindly sympathy with all who have travelled along 
the same path, cannot but be of interest and of value, and 
we could have wished that this portion of the book had 
been considerably extended. How many astronomers 
are now acquainted, with any degree of adequacy, with 
the serious difficulties that attended the early application 
of the heliometer in this department of research, and 
with the dispute that raged long and dubiously around 
the names of Wichmann and of Schluter'’ All are 
willing to admit that in the hands of many com¬ 
petent observers—it would be insidious to mention 
any without naming all—the heliometer is doing splendid 
work, but the difficulties with which the early masters 
had to cope are now all but forgotten, and it is certainly 
wise 10 treasure a sympathetic remembrance for the 
earlier exponents of the improved and successful methods 
now in vogue 

The last portion of Prof Pritchard’s history is occu¬ 
pied with the bearing of stellar parallax on the problem 
of the construction of the stellar universe He seems 
to have hAd before his mind two questions, which, 
long hovering in an unexpressed form, were first for¬ 
mally enunciated by Dr Gill The first question is, 
What are the average parallaxes of stars of the first, 
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second, third, and fourth magnitude respectively com¬ 
pared with those of fainter magnitude ? To this ques¬ 
tion the Savilian Professor replies very cautiously The 
researches of Dr Elkin on stars of the first magnitude 
point to an average parallax of o" 089 for stars of that 
class, and just as certainly Prof Pritchard’s researches 
point to an average parallax of o" 056 for stars of 
the second magnitude But he pertinently asks what can 
be understood by an average of distances (as indicated by 
parallaxes) in cases where the separate elements vary 
from actual zero to half a second, and where moreover 
many of the brighter members are the furthest removed 
from us? Notwithstanding these exceptional cases, which 
challenge attention, the fact remains and it is apparently 
the only conclusion which can be drawn with any cer¬ 
tainty, that the stars of the first magnitude aie on the 
whole nearer to us than those of the second, and that 
these again are as a whole nearer to us than the faint 
stars with which they have been compared With con¬ 
clusions of this sort it would seem thu astronomer^ will 
have to content themselves for some lime to come 

The second question which Dr Gill suggested or for¬ 
mulated was—What connection does there exist between 
the parallax of a stai and the amount and direction ol 
its proper motion J —or can it be proved that there is no 
such connection or relation ? The answer given to this 
second query is even less satisfactory than to the former 
Prof Pritchard contents himself by exhibiting in a tabular 
form the parallax and the proper motion of all stars that 
have been successfully handled, and the only conclusion 
drawn or warranted, is a suggestion that there is at least 
quite as close a connection between the apparent proper 
motion ol a star and its distance from us, as there is be¬ 
tween its distance and its magnitude 

If we examine or attempt to trace any connection 
between the mass, the brilliancy and the distance of a 
star, we are baffled by the same kind of uncertainty, aris¬ 
ing in some measure from the paucity of instances in 
which it is possible to make the inquiry, and we are 
reluctantly forced to admit that such investigations are 
premature At least that would be the conclusion of an 
ordinary m nd, but here it is that Prof Pritchard sees his 
opportunity for future efforts and renewed vigour With 
an energy Lhat must be the admiration of his friends, he 
selects for further investigation two subjects, either of 
which might fully occupy the time and the hands of a 
younger man He proposes in the first place to determine 
the parallaxes of several stars of the Pleiades, a few of the 
brighter as well as a few of the fainter, with the view of 
discovering whether the faint and the bright are indis¬ 
criminately mixed at that distance. The second subject 
of h is proposed inquiry is not less interesting It con¬ 
sists in the investigation of the distances of some of the 
binary systems from our sun , and from a more complete 
knowledge of the masses, the mutual distances, and the 
parallaxes of these systems, Prof Pritchard thinks it not 
unlikely that many interesting and possibly unexpected 
associations may reasonably be anticipated, thereby 
affording us some further insight into the constitution and 
the mechanism of the Stellar Universe. We can only 
hope that Prof Pritchard’s health and strength may be 
spared to witness the completion of this programme, but 
in that case we are assured he would immediately sketch 
out for himself some new field of inquiry, and court even 
longer and more protracted labour 


CONTRIBUTIONS TO THE STUDY OF 
DISINFECTION' 

PROFESSOR J MASCHEK, whose name is already 
familiar to us through his investigations on water 
bacteria, has brought together in pamphlet-form a large 

1 " Biltrfin lur Th«me und Prmxii der D«iinreciion ? van Prof J 
Muchak ” lm Salbsiwriif 0 dea Varfauers, La 11 mam* 
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number of experiments on the relative value of various 
disinfectants and disinfectant processes Since the 
introduction of Koch’s methods, the stud) of the 
subject of disinfection has been immensely assisted, 
and it is now possible to take a more accurate measure of 
the extent to which micro-organisms are affected by 
different treatment, whether chemical or mechanical 
The stimulus which it has thus received lias not un¬ 
naturally drawn a large number of workers into this par¬ 
ticular held of inquiry, and the litei alurt is already very 
unwieldy 

One of the principal difficulties which surround the 
study of micro organisms is their individuality, their 
apparent idiosyncrasies, and this is not confined to closely 
allied varieties, but is found amongst members of one 
and the same species Thus, the previous histoiy of a 
micro-organism, the nature of the culture material used, 
the temperature at which the cultiv ition lias been kept, 
Lhe age of the growth, lU’, are all ponu-s which have to 
be taken into consideration as likcl) tn influence the be¬ 
haviour of the particular specimen under observation 
This sensitiveness of bacteria may possibly to some 
extent account for the discrepant results which have been 
obtained by different investigators, although working in 
similar directions, which has rendered the accurate ap¬ 
preciation of the value of these results a by no means 
easy task Again, what succeeds in a laboratory is not 
necessarily equally successful when carried out on a large 
scale, and it is this difficulty which has so frequently led 
to such disappointing results in actual practice 

Prof Maschek has endeavoured b) a series of most 
arduous and painstaking experiment'! to throw a little more 
light on some of the problems of disinfection, and in 
gathering up his work has wisely abstained from attempt¬ 
ing an exhaustive survey of Lhe general literature, re¬ 
stricting himself to a brief introduction and particular 
reference to those investigations with which lie has been 
more closely concerned In the majority of the experi¬ 
ments the author employed Koch's well-known method 
of sterilized silk threads, each of which was subsequently 
impregnated with pure cultivations of a number of differ¬ 
ent pathogenic micro-organisms These weie distributed 
in various parts of a room about jy-ft long, 13-ft wide, 
and 15i-ft high, on the ceiling, walls, corners, floor, Sec , 
whilst in some cases they were wrapped up in differ¬ 
ent materials, such as hlter-paper, muslin, linen, in 
order to imitate as nearly as possible the actual condi¬ 
tions under which the organisms might be supposed to 
be present in an infected room In each case, after 
the application of the disinfectants under observation, 
these silk threads were submitted to plate-cultivation, 
and in some instances their pathogenic properties were 
also tested by inoculation into animals 

The first elaborate series of experiments was made 
with the vapour of corrosive sublimate, which some 
authorities have recommended as an effective germicidal 
agent, but quite apart from the difficulty of getting rid of 
the poisonous crystals of corrosive sublimate which 
remained attached to various parts of the room, Prof 
Maschek was not able to obtain satisfactory results 
although every precaution was taken to ensure success* 
In this respect his experiments differ from those of Komg 
who confidently recommended its use for disinfection 
purposes The effect of chlorine gas was next tested and 
applied both in the dry and damp state The results 
were, however, far from encouraging, for even when 
employed in the damp stale the spores were not de¬ 
stroyed In connection with these experiments a very 
instructive instance is giv;n of ths signal failure which 
accompanied the use of chlorine in the Alexander Hos¬ 
pital in St Petersburg, which was designed for receiving 
different infectious illnesses. Suspicion as to its efficacy 
was first aroused after its use in the disinfection of a 
ward m which diphtheria pitients had been treated 
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This ward was afterwards used for scarlet fever cases, 
and subsequently complications with dipht end. made 
their appearance, in consequence of which the ward was 
closed and disinfected with chlorine (A ward of 900 
cubic metres capacity being subjected to the chlorine gas 
evolved in treating 50 kilos of chloride of lime with 65 
kilos of hydrochloric aud ) After Lhe disinfection was 
completed, the ward was thoroughly cleansed and venti¬ 
lated, and allowed to remain empty for seven months 
On us being re-opened for Lhe reception of measles cases 
complications with diphtheria again arose, although the 
patients when taken into the ward were wholly free from 
diphtheria The measles patients were therefore re¬ 
moved, and the ward was again disinfected with chlorine, 
only Lhis time a much larger quantity was employed (135 
kilos of chloride of lane with 148 5 kilos of hydrochloric. 
acid) after which it stood empty for another seven 
months Later on cases of smallpox were received into 
Lins ward, but diphtheria agun appeared, the physician, 
two nurses, and an attendant being amongst those 
attacked, whilst complications with diphLhena again 
occurred amongst the patients In consequence of this 
the unfortunate ward was once more closed and thoroughly 
disinfected with chlorine, and was reopened for typhoid 
fever patients , but all children’s cases were rigorously 
excluded, in consequence of their particular susceptibility 
to diphtheria After the adoption of this special precau¬ 
tion no Anther attacks of diphtheria were met with It 
might, however, be urged that as regards the infection of 
patients suffering from measles with diphtheria, the 
disease was possibly introduced from outside, and did not 
necessarily arise in the ward itself, were it not for the fact 
that there were three other wards in the hospital in which 
cases of measles were being treated at the same nine, and 
no single attack of diphtheria occurred Krupin, who is 
the authority for these facts, conhrunngthc valuelessness of 
chlorine for dismfecLing purposes, found that the spores 
of anthrax were not destroyed in a hospital ward after 
being exposed to the action of this gas for more than 40 
hours 

A large number of experiments were made with a 
view to determining the number of micro-organisms 
present on the walls of a room For this purpose a small 
sterilized bit of sponge cut in the shape ot a cube (of 
about half-inch side) was used to rub down a measured 
portion (about 4 square inches) of the wall The sponge 
was afterward*, placed in a tube containing sterile melted 
gelatine and rotated gently, so as Lo disengage all the 
organisms on its surface lhe gelatine was then allowed 
to congeal on the sides of the tube, and after suitable 
incubation the colonies made their appearance, and were 
estimated in due course It was found that the numbers 
present on the walla and ceiling respectively varied con¬ 
siderably Near the floor the number was much greater 
than on the middle ol the nail, whilst here again they 
were more abundant than on the ceiling For example, 
on one of the walls, at a distance of rather more than 
an inch from the ground, as many as 2,871 microbes were 
found, whilst on the ceiling over a similar area only S5 
were discovered It was also noticed that those portions 
of the wall or ceiling which were exposed to currents of 
air from either the window or door exhibited generally a 
smaller number of bacteria than did places which were 
shielded from such draughts Prof Maschek further 
found that one rubbing was wholly insufficient to remove 
all the organisms from a given surface, and U was only 
after the process had been repeated five times that all 
bacteria] life could be banished with certainty Although 
the figures thus obtained are of interest by way of com¬ 
parison, yet it is difficult to believe that they represent 
Lhe actual numbers present, The accuracy of this method, 
originally devised by Esmarch, rests on the assump¬ 
tion that on placing the sponge in the tube of melted 
gelatine and rotating it genLly (for if [fils were done 



October 27, 1892] 


NA TURE 


6i 5 


violently the gelatine would froth, and the surface become 
covered with small bubbles, which would greatly inter¬ 
fere later with the counting of the colonies) all the organ¬ 
isms attached to the surface of the sponge would he 
removed Now the sponge being left in the tube must 
necessarily obscure part of the gelatine surface , more¬ 
over, the interstices becoming soaked with gelatine, 
colonies would certainly develop within the sponge itself 
and escape detection, whilst it is quite inconceivable 
that gentle rotation would suffice to deLacli even all those 
organisms which are adherent even to the surficc of the 
sponge 

Wall surfaces deprived of micro-organisms in the 
manner desrnbed above were subsequently spnycd 
with distilled wiLcr infected with different pathogenic 
bictena, and after sufficient time had elapsed for these 
surf ices to dry, the elfert of various disinfectants was 
tried Numeious investigations are also recorded of Lhc 
use of creolin, carbolic acid, and mixtures of Lhe latter 
with solutions of corrosive sublimate The effect of ex¬ 
posure to high temperatures, in apparatus specially con- 
stiucted fur the purpose, has also becu tried, whilst the 
disinfection of sewage matters with lime is also carefully 
considered, ind 1 large number of experiments lecorded 
with the t> phoid ind cholera organisms 

I'he following interesting account is given as an illus¬ 
tration of the success which ran be achieved in disinfec¬ 
tion on a large scale An epidemic of diphtheria broke 
out in a sm ill village in (.erminy and proved pai ticularly 
fital amongst the ( hddren, indeed so alarming was its 
progress, that the Burgomaster was led to suggest 
the disinfection of the whole village A public meeting 
was held and the inhabitants wire instructed as to the 
nature of the epidemic, and the possibility of checking 
it by the combined action of eveiy household Public 
funds were devoted to the purchase and distribution 
of the requisite disinfectants, and during three days 
the whole plicc is described as smelling of carbolic, 
whilst in ill directions windows and doors were to be 
seen wide open, i very unusual sight in the country, and 
more especially in the month of February when this 
occurred I'he work of disinfection wis earned on most 
systematically, every article which could not be either 
washed or hiked was treated with a 5 per cent solution 
of carbolic acid In short, no efforts were spared to 
thoroughly disinfect ever}thing, and the result was that 
although the epidemic before the commencement of this 
disinfecting crusade was steadily gaining ground, it sud¬ 
denly stopped This must be considered as a tribute to 
the sagaciLy and energy of the inhabitants , for, as Prof 
Maschek points out, experience teaches us to expect a 
gradual decline, due to the possible weakening of the 
virus, so Lhat towards the end of an epidemic the 
number of bad cases is lessened and recoveries are more 
frequent 

In conclusion the words of M Uuclaux may be 
appropriately quoted “ Les dtudes sur les antiseptiques 
nont gagrn^ que de s’encombrer de rdsultata qui se 
contredisent les uns les autres, ct entre lesquels on ne 
peut faire un choix, pr( 5 cis< 5 ment parcequ’ils ont i 5 ti! 
souvent obtenus en dehors des conditions d'une i 5 tude 
precise 11 faut done abandonner cette m/thode, scruter 
avec de plus en plus de soin la phdnoin^ne, faire de la 
science, rn un mot " This ** faite de la science " is pre¬ 
cisely the spirit in which Prof Maschek has,earned out 
hia experiments , the immense care with which they have 
been conducted, the ungrudging labour bestowed upon 
them should render his results a most valuable contri¬ 
bution to the subject of disinfection It is only to be 
regretted that they are not published in a form in which 
they would be more likely to become known and appre¬ 
ciated. 

Grace C Frankland 
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AN El 1INOC, A’ J/’/// lAL SURVEY OF THE 
UNI I LI) KINGDOM 

CIRCULAR letter, which wl have been asked to 
print, has just been issued on behilf of the Coin- 
mitLee appointed by the Hruish Association to organize 
an ethnographical survey of the United Kingdom The 
Committee consists of V ranus (iilton, 1 KS, J G Gar- 
son, M D and 1 W Brabronk, h S \ , representing the 
Anthropologu al Institute, Cdw ird Clodd, G L Goinme, 
F b A , and Joseph Jacobs, M A representing the Folk¬ 
lore Society , II S Mdman Director S A , George 
Payne, FS A, and Genenl Put Rivers, F R S , repiesent- 
ing the Society ot Antiquaries of London , |ostphAnder 
soil, LL l) , Set rctary of the Society of Anhquaries of 
Scotland , and A L H addon, M A , Piofcssorof /oology 
it the Royal College of Science of Dublin the following 
is the circular letter — 

Sir,— lhe above-named Committee, in puisuante of 
the object for which they have been deleg iled by the 
Society of Antiquaries of London, the folk-lore Society, 
and Lhe Anthropological Institute, and appointed by the 
lJntish Association, propose toictord for certain L> piral 
vdJages and the neighbouring dismets— 

(1) Physical I ypes of the Inhabitants 

(2) Cui lent Traditions and Beliefs 

(3) Peculiarities of Dulcet 

(4) Monuments .ind other Remains of Ancient Cul¬ 
ture , and 

(5) Historical evidence as to Continuity of Race 

As a hrst step, the Committee desire to form 1 list ot 
such villiges in the l lined Kingdom as appear especially 
to deserve ethnographic study, out of winch a selection 
might aftenvardsbc made for lhe Suivcy The villages 
suitable for entry on the list arc such as contim not less 
than a hundred adults, Lhe large majority of whose fore¬ 
fathers have lived there so far back as can be traced, and 
of whom Lhe desired physical measurements, with photo¬ 
graphs, might be obtained 

It is believed by the Committee that such vdlages may 
exist in the districts with which you are acquainted, and, 
as you are eminently capable of affording help in this 
preliminary search, we have to request that you will do 
so by kindly furnishing the names of any that may occur 
to you, wiLh a brief accnunL of their se\ cral characteristics , 
mentioning at the same time the addresses of such of 
their residents as would be likely to support the Committee 
in pursuing their inquiry 

They would also be glad to be favoured with the names 
of any peisons known to you ir other districts to whom 
this circular letter might with propriety be addiessed 

We are, Sir, 

Yours faithfully, 

Francis Gaiton, than man 
k \V BradROOK, Stuetary 

All communications should be addressed to The 
Secretary of the Lthnographic Survey, British As¬ 
sociation, Burlington House, London, W " 


NOTES 

Tht Board of Trinity College, Dublin, on October 22 
elected Dr Arthur A Rambaut, M A , Royal Astronomer of 
Ireland, on the foundation of Dr Francis Andrews, The election 
wai made under the provisions of Letter Patent 3a George III , 
dated In 1793 The new Professor of Astronomy in the 
University of Dublin, graduated in 1BS1 as a Senior Moderator 
and Gold Medallist in Mathematics, since which period he has 
acted until now ai Assistant at the Observatory at Dunsink 
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He is the author of several astronomical papers published in 
the Transactions of the Royal Irish Academy and of the Royal 
Dublin Society 

Ii is proposed that a portrait medal of M Hermite, the 
eminent mathematician, shall be struck in commemoration of 
his approaching seventieth birthday The circular asking for 
subscriptions is signed by a number of well known mathe¬ 
maticians 

The following nominations have been made fur the Council 
of the London Mathematical Society for the session 1S92-3, The 
ballot will be taken on November ro bor President, A 13 
Kempe, Y R b , Vice Presidents, A Ft Basset, F R S , E B 
Elliott, FRb, Prof Greenhill, F R S , Treasurer, Dr J 
Larmor , Hon Secs , Messrs M Jenkins and R Tucker , 

other members, Mr II F Hiker, Dr Forsyth, F R S , Dr 

Glaiaher, FRS, Mr T Hammond, Prof M J M Hill, Dr 

Hobson, Mr A E H Lave, Major Macmahon, F R S , and 

Mr J J Walker, F R S After the election of the Council 
Prof Greenhill will read his Presidential Address 

In consequence of the alterations in the rooms of the 
Chemical Society, the first ordinary meeting of the Society will 
be held on Thursday, November 17, at 8 p m 

The late Dr C A Dohrn left his magnificent entomological 
collections, with ihe library connected with them, in trust to his 
son, Dr H Dohrn, who was directed to use them ai the nucleus 
for the formation of a natural history museum in Stettin Dr 
H Dohrn has now not only earned out his father s wishes, but 
has presented to his native town his own conchological collec 
lions and library 

The Geologists' Association will hold a conversazione on 
Friday, November 4, in the Library of University College, 
Gower Street Among the exhibits will be a senes of photo¬ 
graphs of the recent eruption of Mount Ftna. These will be 
shown by Mr F W Rudler 

Mr M C Potter has been appointed to the Chair of 
Botany at the College of Science, Newcastle an-Tyne 

TiU annual meeting and conversazione of the Fostal Micro 
ficopical Society took place at the Holborn Restaurant on the 
20th in st There was a good attendance, and many microscop¬ 
ical specimens were displayed An address on polarized 
light was delivered by Mr G H Bryan, the president 

The following lectures will be given at the Royal Victoria 
Hall on Tuesday evenings during the coming month —Nov i, 
Prof A H Green, "Cord, what it is and how it was made ," 
Nov 8, W D Halliburton, M D., F R S,, “ The history of 
some famous epidemics,” Nov 15, Hermann H Hoffert, 
D Sc., 11 Electric sparks and lightning Bashes,” Nov 22, 
Prof Hall Griffin, “Among the hills of Asolo on illustrated 
account of the poem * Pippa Passes 1 " 

Naturalists who visit the Zoological bociety’s Gardens 
should not fail to go to the Insect House and see the Pratincole, 
which has lately been received, and is kept in a cage in this 
building So far as we know, It is the first example of thu 
caxiom form of plover that has ever been seen m captivity The 
specimen in question does not, however, belong to the Pratincole 
of the south of Europe (Glartala torguata), which has sometimes 
occurred in this country, but to an allied African species—the 
Madagascar Pratincole (G/areo/a ocularis). The bird was 
•obtained near Mombasa, in Eajtem Africa, and presented to the 
society by Mr. R. MacAlli^ter. It was carefully brought home, 
along wuh many other interesting specimens, from Zanzibar and 
the adjoining mainland by Mr Frank Finn, F.Z.S., -on his 
return from his recent expedition to that country 
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A CORRESPONDENT from Tangier writes that during the 
recent mission to Fez of Sir Euan Smith, Mr. Walter H 
Hams and Mr, Carleton, the interpreter, were informed by a 
chenf from Tafilelt, cousin of the Sultan, and Governor over an 
extensive district, that there is no question as to the existence of 
dwarf tribes down the Dra, where they arc very numerous Sir 
Euan Smith was told of this statement, and probably had a talk 
with him Mr Harns intended to have taken a trip down the 
Dra lo Akka, but was convinced from what he heard that such a 
trip would be an act of suicide He however believes that he can 
get full information as lo the dwarfs, and perhaps photographs, 
without going so far, and he has just left for a trip to Lhe interior 
for two months Herr E G Donncnberg, who has been for some 
years engaged in pushing German trade in Morocco, and every 
year visits the principal cities, says that a year ago he saw In 
Morocco city from half a dozen to a dozen dwarfs, one of whom 
was accompanied by a dwarf wife They were about 4 ft 
high, and robust and well made, and were certainly not Moors 
who had been dwarfed by rickets, as they differed from the 
ordiQary population of Marocco in appearance Herr Donnen- 
berg’s address is Tangier, and he sLates that he is ready to 
answer any queries that may be sent to him, hut that he cannot 
add anything Lo what is here stated, as he did not uk any 
questions as to the dwarfs, noL knowing that they were of 
interest lie goes to Marocco city before long, and will make 
it a point to find out all he can respecting them 

DuhiNT. the latter part of last week a depression lay over the 
North Sea, which spread boLh in size and intensity, causing strong 
northerly winds all over this country, with heavy gales and snow¬ 
fall in Scotland and the east uf England, while in the southern 
districts the weather was fine and bright T he temperature was 
unusually low for the time of year, the mean Lemperature having 
m fact been considerably below the average on each day since 
the beginning of lhe month The daily maxima have varied from 
40° in the north to 52° in the south, with sharp frosts at night 
On Sunday night the grass thermometer in London fell to 20°, 
while 25° in the shade were registered the next night in the 
north and west During the early part of the present week, the 
area of high pressure in the west gave place to a depression, 
which arrived from off the Atlantic, causing cold easterly winds 
in the south with very henvy Tains in Lhe south-west of England , 
the weather over Scotland improved, although somq snow 
showers continued to fall on the cast coast The Weekly 
Weather Jxepo )/, issued on the 22nd instant, showed that the 
temperature of that week was much below the mean, the deficit 
ranging from 5 0 to 7* Rainfall exceeded the mean in the east 
and north-east of England, but in all other districts there was a 
deficit In the south west of England there was still a deficit of 
about eight inches since the beginning of the year. 

We recently drew attention to a new meteorological journal 
published in Pans , we now note the appearance of a similar 
publication at Vilafraoca del Panades, in Spam It is published 
on the 15th of each month, and contains a senes of shorL ele¬ 
mentary articles and notes, occupying only twelve small octavo 
pages We hardly expect U to find many readers in this 
country, but hope it may awaken more interest in the subject in 
Spam, where practical meteorology 11 not at present on the 
same level as in other European countries, 

The Director of the Lyons Observatory, M C. Andr£, has 
published, under the title, “Relations des Phtaom&nei 
M&eorologiqoes ddduUea de leurs Variations Dlurnes et 
Annuelles," the results of the meteorological observations taken 
there for ten years ending 1890 The text and plates together 
occupy one hundred and sixty-eight large octavo pages, and, 
this volume will be found to be full of interest and instruction, 
to any one wishing either to take observations or to work up 
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the results The title is well chosen, for the work treats of 
the relations which connect the different phenomena , it also 
gives all necessary precautions for ensuring the accuracy of the 
observations Particular attention is paid to the important sub 
ject of diurnal and annual variations of the different elements, 
and to the various points to be noted, while the different theories 
of atmospherical electricity are explained at considerable length 

A beautiful and instructive lecture experiment, illustrative 
of the conditions of the heated atmosphere which give rise to the 
mirage, is described by MM J Mace de Lepinay and A Perot, 
in their “Etude du Mirage,” which appears in the Annalts dc 
Chimicct dc Physique Water is poured into a long rectangular 
trough with gla-,9 slide-., an 1 covered with a layer of alcohol 
ahout 2 cm thick, containing a trace of fluorescene After a few 
hours, during which the alcohol diffuses slowly through the 
water, a flat beam of light is sent through the mixture at a very 
slight inclination to the horizon Under these conditions a 
kind of garland of light is seen to traverse the liquid, due to a 
senes of curvilinear deflections or “ mirages ” in the less highly 
refractive water below and total reflections at the upper surface 
of the alcohol 

Prof W Crookes and Prof W Odling, in their report on 
the London Water Supply for the month of September, are able 
to give an excellent account of the 182 samples which they 
analyzed All were found to he perfectly cleir, bright, and 
well filtered In respect to the smallness of the proportion of 
organic matter present, the character of the water furnished hy 
the seven companies continued to be entirely satisfactory, the 
mean amount of organic carbon in the Thames derived supply, 
for example, being 118 part, and the maximum amount in -my 
single sample examined being but 145 part,in 100,000 parts of the 
water—numbers practically identical with those of the previous 
month, or 115 part for the mean, and I 52 part for the maxi 
mum, amount The average of the past six months, in the case 
of the Thames derived supply, has amounted only to I [6 part of 
organic carbon in 100,000 parts of the water, with a maximum, 
twice met with, of 152 part in any individual sample The 
authors of the report do not expecL that with the coming on of 
autumn and winter this low average will be much longer sus 
tamed They note that the water supply to London is habitually 
at it> best during the hot season, when a high quality of the 
supply is more especially called for 

An interesting report on the Congress of Ihe Library Asso¬ 
ciation of Great Britain, held at Pans last month, was read on 
Tuesday before the Salford Royal Museum and Free Libraries’ 
Committee It was prepared by Mr Alderman W II Bailey, 
who had naturally a good deal to say about the Paris Free 
Libraries. The governing bodies of almost all these institutions 
coniidcr that there are many reasons why the libraries should 
be closed in the daytime when respectable artizans are engaged 
in earning their living Books are therefore given out for 
two hours every evening of week days, generally from eight to 
ten o’clock, and also for two hours every Sunday morning Mr 
Bailey and the other members of the Congress were delighted 
with the Pans Libraries of Industrial Art, to which they de¬ 
voted much attention These Libraries—which, like the Free 
Libraries, are under municipal control—are in the artizan dis¬ 
tricts of Paris Books, patterns, prints, drawings, and photo¬ 
graphs are lent out 11 Not only do house decorators,' 1 says 
Mr Bailey, “find designs and books relating to work, but fan 
painters, porcelain modellers, designers of iron and bronze gales, 
medieval metal workers, cabinet makers, builders, and all workers 
in the constructive as well as the decorative arts may here find 
stimulus and draw inspiration from the wealth of examples on 
ths shelves and walls " Free lectures are delivered In the winter 
00 Industrial art and science, and on the designs, books, and 
models in the Libraries 
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Various experiments which are being made in France with 
a view to the improvement of the potato have attracted a good 
deal of attention in Australia According to a statement recorded 
in the Agricultural Gazette of Nnv South \Vales % no fewer than 
110 growers have obtained from a variety known as “Richter’s 
Imperator,” from twelve to twenty tons per acre, while the 
nverage is over fourteen tons to the acre The Minister of 
Agriculture in New South Wales has approved of one hundred¬ 
weight each of this and any other three sorts highly reputed in 
France being imported for experimental purposes 

Ar a recent meeting of a society of French agriculturists, it 
was stated by Baron Bertrand-Geslin, that ten or twelve years 
ago a disease appeared among the chestnut trees in central and 
north western France, and destroyed them in great numbers 
1 he wood, moreover, could not be utilized for heating purposes 
At this juncture an enterprising person appeared, who bought 
up large quantities of Lhis dead wood and sent it by canal to 
Nantes, where he had works established for utilizing it in the 
tanning of leather Chestnut wood contains, in fact, 5 to 6 
per cent of tannic principles, whereas oak contains only 3 or 4 
By the means adopled in these works the principles are con¬ 
centrated in a sirupy liquid of great strength This establish¬ 
ment has become very important , it absorbs annually thirty Lo 
thirty-five million kilogrammes of wood of these dead cheBtnuts 
from three departments traversed by the canal from Nantes to 
Bred, and expends about 120,000 francs per annum, a consider¬ 
able reduction of the loss sustained by the landowners. It was 
mentioned, however, by M Paul BtLqucrcl, in reply to a 
question as to competition of the new extracts with bark, 
that those extr icts, which are products allied to tan, do not give 
the same results, or leather of such good quality, and many 
tanners who have used them have returned to the old methods of 
tanning 

Dr R Munro contributed to the Time r of Monday a long 
and most interesting account of the recent discovery of an 
ancient lake-village in Somersetshire The 9ite is about a mile 
north of Glastonbury Before excavatiois were began, there 
were sixty or seventy low mounds, rising from one to two feet 
above the surrounding soil and measuring from twenty to thirty 
feet across That the mounds were of archaeological interest 
was first suspected by Mr Arthur Bulleid, who began to ex¬ 
cavate some of Lliem during the present summer, and was soon 
rewarded by making striking discoveries Woodwork corre¬ 
sponding to that of the ciannogs of Scotland and Ireland has 
been exposed, and among the objects which have been recovered 
are some of bronze, a few of iron, and \ariou* specimens of 
pottery Mr Bulleid has also dug ou' 11 a splendid canoe 
neatly formed out of the trunk of a tree " This was found about 
a quarter of a mile from the settlement It would seem lhai 
the inhabitants, after a period of long occupnney, indicated by 
a succession of superimposed hearths, were flooded out of their 
homes, for an accumulation of flood soil now covers the whole 
meadow to the extent of 12 inches to 18 inches in depth The 
surrounding district is richly cultivated, but, in looking over an 
old map of the date of 1668, Dr, Munro found that it contained 
a lake called the "Mearc Poole, 11 into which three streams 
debouched, and from which the site or the present discovery 
could not be far distant He suggests that this lake had 
larger dimensions in earlier tunes, and that when the settle¬ 
ment was founded the locality was a shallow lake or 
marsh The old map represents the district lying imme¬ 
diately gn the north-west borders of the “ Meare Poole M 
as Inhabited by the Beige Dr Munro ia strongly inclined to 
think that the settlement belongs to the so-called Late Celtic 
period This he would simply call the Celtic period, for there 
is no evidence, he believe*, of earlier Celtic remsins in Britain 
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than those known as Late Celtic, "The style of art,” he 
says, "which controlled the manufacture oF Late Celtic objects 
involves such an enormous advance in metallurgical skill over 
that of the Bronie Age, that it is impossible to suppose the two 
are connected by any evolutionary stages in this country From 
the standpoint of archeological research this interval, or rather 
hiatus, can only be bridged over by the supposition that the 
people who owned Late Celtic remains were newcomers and 
conquerors in Britain " Much light wi'l no doubt be thrown 
on the question by the further exploration of these remarkable 
mounds 

A lively correspondence on the subject of birds versus in 
sects has been going on m the Malta papers According to the 
Mediterranean Naturalist, the enormous increase of msectife- 
rous pests during the last few years has caused the agricultural 
industries to decline to an alarming exteDt, and it i« urged that 
the evil has now increased so much as to call for legislation In 
the Maltese Islands there are no laws for the protection of birds, 
and, the lower classes of the Maltese being keen sportsmen, no 
opportunities are allowed to either the migratory or the indi¬ 
genous species of increasing 

It wan observed by Prof Voit that when dogs were fed ex 
cluflively on bread they daily lost albumen, though not weight , 
Lhe body becoming more watery and the hemoglobin of the 
blood diminishing This matLcr has been recently further in¬ 
vestigated in his laboratory by HerrTsuboi Of three rabbits, 
one was fed with milk, rolls, and some hay, another with much 
hay, the third with potatoes The last had more water in 
muscles and blood, and less hamoglobin than the first In 
another experiment (with like results) one of two cats was fed 
with meal and fat, another with bread and some meat extract, 
Again, three rabbits were fed with potatoes, the first with iron 
added, the second with serum, the third with blood The last 
was found to have moat solid matters in muscles and hlood, and 
most heemoglobin It is not (the author points out) the amount 
of food by itself alone that determines the result, otherwise, in 
the Costing stole, the haemoglobin would be least, whereas it is 
the same as with good feeding It is rather lhe insufficient 
composition of the food, the too small amount of albumen, 
with excess of starch-dour that has the injurious effect 

The phosphoroseope of Recquerelisa well-known instrument, 
enabling one to observe the phosphorescence of some substance 
when the exciting light is gone It is designed to be used wuh 
sunlight M Lcnard has devised an instrument (La Nature) 
for me with the electric spark To the armature of a Foucault 
interrupter in an induction coil, is attached a light wooden rod, 
having at its end a piece of blackened pasteboard, which is 
thus driven up and down before a spark-interval between two 
bras* knobs connected with the coil and a condenser (added to 
Intensify the spark) The body to be examined is placed close 
behind the interval, so that it is uncovered very qmckly after the 
spark passes Some curious phenomena are observed. The 
short duration of the spark makes the screen seem at Teat, and 
some thousandths of a second after one sees a luminous body 
behind where it was , so that at first sight one might think the 
screen opaque to the spark, but transparent for the phosphor¬ 
escent light, an illusion due to the persistence of luminous im¬ 
pressions. Some bodies, inch as various carbonates of lime, 
behave very much alike in this apparatus and in BecquereL’B , 
some an flavoured In the latter, and on the other hand, crystals 
of amgonlte, which are invisible after solar illumination, give a 
fk*nt reddish light after the spark Various experiments are 
described. The most curious results are furnished by the re¬ 
markable substance, asaron. In a Crookes tube this givei a 
bright light. It gives also a distinct glow in the ultraviolet spec- 
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trum of the spark , but in the phosphoroseope it is absolutely 
dark The vibratory movement, ceases immediately with the 
excitation 

Thk new number of the Internationales A* thru Jur Ethno - 
grafhie (Band v , Heft 4) consists mainly of the first part of 
what promises Lo be an elaborate paper (in German) on the in¬ 
habitants of the Nicobar Islands, by Dr W Svoboda In 
October, 1886, while the German corvette, Aurora, lay in the 
harbour of Nangcaun, Dr Svoboda had many opportunities of 
seeing the natives, and Mr F II Man gave him facilities for 
the thorough study of a splendid collection of ethnographical 
objects from various parts of the group Afterwards he extended 
his knowledge of the subject by reading books which dealt with 
it, and by visiting the ethnographical museums of Berlin and 
Vienna, The results he is now bringing togeLher, and those of 
them embodied in the present contribution show that he 10 not 
only a good observer but that he knows how to slate facts clearly 
and concisely. The paper is illustrated wiLh coloured plates 
and woodcuts 

The British Institute of Tublic Health has now an ulliual 
quarterly journal, called The Journal oj State Medicine It is 
published by Charles Griffin and Co The second number has 
appeared, and contains original papers on the following subjects 
— lead in articles of food, by I J rof, William R Smith , points 
m the aetiology of typhoid fever, by Ldmund J McWeeney , 
chemical bacteriology of sewage, by W L Adeney , and new 
method of sewage purification, by W Kaje Parry 

A new and revised edition of the late Prof Moseleys well- 
known "Notes by a Naturalist on II M S Challenge*, ' has 
been issued by Mr John Murray It includes an excellent 
portrait, which vividly reminds us of the great loss inflicted on 
science bv his premature death 

Messrs Whittaker and Co have published the first part 
of o work entitled " Dissectiors Illustrated A Graphic Hand¬ 
book for Smdents of Human Anatomy,” by C Gordon Brodie 
lhe plates are drawn and lithographed by Percy Highley The 
work will be completed in four parts "1 he present part deils 
with the upper limb, and includes seventeen coloured plates 

A spcond edition of “A bhort Manual of Inorganic 
Chemistry,” by Dr A Dupre and Dr U W, Hake (Charles 
Griffin and Co ), has been issued 1 he authors have endeavoured 
to bring the statement of facts up to date without inci casing 
the bulk of the work, and Lo remove those errors lo which their 
attention has been drawn 

A RE-DEtermination of the mechanical equivalent ol heat 
has been made by M C, Miculescu at the Sorbonne An 
account of the method appears in the Annates d L Chintic et de 
Physique for October The method was that of water friction 
at constant temperature The liquid was enclosed in a cylindrical 
vessel with three envelopes Water was kept circulating round 
the innermost one at such a rate that the difference of temperature 
of the water at entrance and exit was constant as measured by a 
thermopile The heat thus derived from the water inside could 
be estimated by the quaniiLy of water passed through The 
water inside was stirred by vanes mounted on an axial shaft kept 
rotating by a gramme machine of I horse power running at 
J200 revolutions per minute The expenditure of work was 
measured by making the whole apparatus Us own dynamometer 
It wai suspended so as to turn round the common axis of the 
■lirrer and the motor The resistance met with by the former 
tended to turn the apparatus in the direction of revolution of 
the latter It was kept stationary by a weight attached to an 
■Tin exerting a measurable couple The mean of 31 values 
ranging from 42b '21 to 427 12 vu 426 70 in kilogram-me Uea 
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per calorie, or 4 1857 -< to 7 ergs For the normal scale of the 
hydrogen thermometer this would be 426 84 

A new and very convenient method of preparing acetylene 
gas is described by M Maquenne m the current numoer of the 
Complex Rcndui A short time ago ihe same chemist suc¬ 
ceeded in preparing a comparatively stable compound of carbon 
with the metal barium, BaC a , by heating powdered retorL- 
charcoal with barium amalgam in a current of hydrogen Upon 
bringing this compound in contact with water a violent action 
was found to occur with evolution of almost pure acetylene 
gas On account, however, of the troublesome nature of the 
operations of procuung barium amalgam and preparing from 
it the new compound, together Willi the very small quantities of 
the latter eventually ohLained, this mode of preparing acetylene 
was only of theoretical interest, and not suitable as a laboratory 
method of preparation M »Miquenne now describes a ntw 
process for preparing barium carbide, by means of which large 
quantities may very readily be procured in a few minutes, and 
from which correspondingly large volumes of acetylene may he 
derived The principle of the method consists in reducing 
banum carbonaLe by metallic magnesium in presence of carbon 
An intimate mixture is first made of barium carbonate prepared 
by precipitation, powdered metallic magnesium, and calcined 
retort-carbon Convenient amounts are twenty six grams of 
barium carbonate, ten and a half grams of magnesium, and 
four grams of charcoal 1'his mixture is then introduced into 
an iron bottle uf about seven hundred cubic centimetres 
capacity, furnished with a tube, also of iron, thirty centimetres 
long and two ccnLinietres internal diameter Ihe iron bottle 
is then heated in 1 gas furnace which has previously been raised 
to a red heat At the expiration of about four minutes an 
energetic reaction occurs, accompanied by the projection of 
brilliant sparks from Lhc mouth of the tube 1 he appaiatus 
should Lhen at once he lemoved from the furnace, the end of 
the lube stopped, and the bottle and contents rapidly cooled 
by the external application ot cold water The product may 
then be extracted, when it is found to consist of a mixture of 
magnesia with 38 per ci_m of carbide of barium, a little excess 
of carbon, and a trace of cyanide formed at the expense of the 
atmospheric nitrogen lhc ieaction accords very closely with 
the equation — 

BaCO a 1 jMg b C -= BaCj + 3 MgO 

Carbide of barium may be preserved for an indefinite time in a 
dry atmosphere, It is a grey, porous, and very friable substance 
When heated to redness in the air it burns with a vivid incan¬ 
descence It is also capable of combustion m chlorine, hydro¬ 
chloric acid gas, and vapour of sulphur In order to prepare 
acetylene from it the powder is most conveniently placed in a 
small flask fitted with a doubly-bored caoutchouc Rtoppcr, 
carrying a dropping funnel containing water, and a deli /cry 
tube, The moment water 19 allowed to drop the equivalent 
quantity of acetylene gas is evolved in accordance with the 
equation — 

BaCj + 2H a O = Ba(OH), + C.H,. 

The delivery of the acetylene may be regulated with great 
nicety by suitable adjustment of the stopcock of the dropping 
funnel The acetylene thus prepared possesses the further 
advantage of being remarkably pure, containing 98 per cent of 
CgHf It is interesting to learn that by allowing a stream of 
this pure acetylene to pass through a Jong heated glass tube 
for a few hours several grams of synthetical benzene have been 
accumulated by M Maquenne, 

The addition! to the Zoological Society’s Gardena during the 
put week Include a Macaque Monkey (Afaeaeus cynomolgus ? j 
from India, presented by Mr W, F Faulding , a Buffon' 
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Touracou ( Corythaix buffont) from West Africa, presented by 
Mr A. L. Jones; two Double banded Sand Grouse \Pterochs 
bictnetns £ 9 ) from Senegal, presented by Mr H H, Sharland. 
F Z S , a Gannet (Sitfri bassana ), British, presented by Dr 
Davis, a Roseate Cockatoo (Cacatua rosticapilla), a King Par- 
rakeet ( Aprotmictus scapulatus 9 ) from Australia, presented by 
Mrs Addiscott , four Alligators (Alligator misstssippunsts) 
from the Mississippi, presented by Mr John Terry, two Thick 
billed beed-ea>ers ( Oryzoborits crassiradJis)* a Tropical Seed 
Finch (Oryzoborus torridus) } a Saffron Finch ( Scyeahs JiavcoIa) t 
a Bluish Finch ( Spcrmopkila cctrulescenl) from South America, 
a l’uff Adder ( Vipera a/ietans) from West Africa, deposited 


OUR ASTRONOMICAL COLUMN 

Com¥T Barnard (Octoufr 12) —An Astrononuschc Nach 
ruhten circular note gives the following elements and ephemeng, 
computed from observations made on ihe l6th, 17th, and 18th 
of this month — 

Elements 

T = 1892 Nov 12 745 Berlin M T 

u> — 168 49 
a = 220 50 
t — 21 39 

log q — O 03669 

Ephemeris Berlin. Midnight 
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6 
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A* the brightness at the lime of discovery is taken as unity, it 
will be noticed that the comet is quickly gaining in intensity, 
the value for November 8 being 2 08 Br Its position on the 
list lies in the southernmost part of the Constellation of the 
Dolphin, forming very nearly an equilateral triangle with 
a AquilrE and £ Delphiili 

Discovery of Thrfe New Planets by Photography — 
M Perrotin has communicated to the French Academy an 
account of the discovery of three small planets by M 
Ch'irlois, of the Nice Observatory, by the aid of photography 
The apparatus employed consisted of an Hermagis portrait lens 
of 15 cm aperture and 80 cm focal length, mounted pro¬ 
visionally on M Locwy’s equatorial coudJ The instrument 
was being employed for the photography of the region of the 
ecliptic With exposures ranging from two hours and a half to 
three hours, the eight negatives obtained since Seplembei 12 
cover a region 80° long and io° broad, and show all the slars 
visible through the 38 cm refractor A careful examination of 
the plates reveals the presence of rhree unknown and eight 
known planets The former, now known under the names 
1892, D, E, and F, are all of about the twelfth magnitude. 

Rutherfurd Measures of Stsrs about £ Cygni — 
Mr Harold Jacoby, in No 4 of the Contributions from the 
Observatory of Columbia College* New York , presents us with 
the reduced results of the measures of the plates containing 
the group of stars surrounding £ Cygni The method of 
measurement was exactly the same as that employed in the 
case of the Pleiades plates, hut that of reduction has received 
some slight modification For instance, the measures of the 
eastern and we>tern impressions have not been separately 
dealt with, but their mean has been taken, and the reduction 
continued, u^ing this mean as a single observation. As the 
accuracy of these measurements depend on the exactitude of 
the scale value determinations to a very considerable extent, 
it is satisfactory to hear that this value has remained mate- 
rUlly the same for a very long period The largest and 
smallest values recorded in ihe Pleiades plates were afl" 0167 
and l8 w 0066, the mean value amounting to 28" 0124, and it is 
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his last-mentioned value that has been used in the above re¬ 
ductions 1 he probable error of these determinations is 
Lhen ±o" 00071, which corresponds to ±0" 025 per 1000" But 
Mr Jacoby does not think that the average uncertainly of the 
final places exceeds o" 15 on account of scale value While 
comparing the Rulherfurd stars with those of Argelander, he 
found that four stars from the latter were lacking, while they 
were recorded on the original negatives of the former Ob¬ 
servations made this year showed that three wer visible, while 
the fourth (No 20 ), which was quite close to No 27 on the 
Kutherfurd negatives, was this year “only a sort of elongation 
of No 27 " On the other hand, the following of Argelander’s stars 
were absent from the plates — 

B n +27 3395 Mag S 8 
+ 273414 „ 90 

+ *7 3417 .. 9 0 

and perhaps 

+ 27 3435 1 * 8 5 

+ 20 3343 .. 9 0 

A New Variahlf Star —In Astronomisthe Nachnchtcn , 
No, 3124, Prof Pickering announces the discovery of a new 
variable star in Aries by Prof Schiebcrle The fact of this star 
being a variable was fir^t noted when, on an examination of 
two plates taken December 18 and January 24, 1891, it was 
found that on the former it appeared of the 9 5 magnitude, while 
on the latter it was absent altogether Recent visual observations 
have shown, however, a star of the eleventh magnitude in the 
exact position of the suspected variable, and this lias been con¬ 
firmed by means of photographs From photographs of the 
same region, taken since October 31, 1890, the magnitudes 
recorded have been 96, 10 2, 11 o, le>.s than 11 7, 10 I, 10 o, 
to 4, ro 3, and 10 9 The itnr s position for 1900 is given as 

R A jh 55m Dccl + I4"24' 


JuriTtnS Fri'TH Saikilitk —II hardly ever happens that, 
after a discovery of any lmporlnncc has been made, there are 
not a few “ claimants ” who wish to annex it as their own This 
is the case with Prof Uarnard'ii discovery of the fifth moon to 
Jupiter, but the advantage he possesses over these said 
" claimants " is, w e might say, infinite, for it is only with such an 
instrument as that at the Lick Observatory that this " mite ” of 
a satellite can he observed with success One of Lhe despatches in 
which one “ claimant’s ” views were pul forth, had the audacity 
to insinuate that Prof Barnard was directly inspired to this 
discovery by information contained in n letter sent to the 
Observatory We are glad to see that Prof Barnard deals with 
these '‘claimants” as they deserve, and we hope it may be a 
lesson to others who wish to asieri their priority without good 
and sufficient reasons for doing so 

an illustration of the difficulty of observing this satellite, 
we may mention that Prof Young, in a letter to Prof Barnard, 
says that although he has used a 23 inch Clark, which is an in 
strumenL os nearly perfect as cun be made, he was not rewarded 
wuh success, 


The Spectrum u> Nova Auriga —Herr E von Gothard, 
of lhe Observatory at Hertny, has taken a very successful 
photograph of the Nova spectrum, the results of which he com¬ 
municates to Aitronomuche Nachnchten , No 3122 The in¬ 
strument used was a lo^-inch reflector with a 10-inch objective 
pri^ni, and the exposure given amounted to 45 minutes The 
-pectrum shows six lines, and a comparison with the spectrum 
ol the ring nebula and the Wolf-Kayet stars presented a re¬ 
markable concordance, the first fading only in the second Nova 
line, and the second differing only with regard to the intensity 
of the individual hoes The following table shows this some¬ 
what more clearly — 


Nova 

G, C 4964 
Ring nebula 


I II 

6 ] 

8 a 

8 , — 


111 

10 

10 

5 


IV 

5 

6 

2 


V 

3 

6 

7 


vr vn 
4 — 

8 — 

6 10 


The wave lengths of the lmoj are, we are sorry to say, not in- 
nerted. 


“Jupiter and His System” is the title of a small book 
recenlly published by Mr .Stanford, and written by Miss E M 
Clarke. The authoress has brought -this book out at a ume 
when this planet is receiving most attention, for was it not In 
opposition, shining with exceeding brightness, on the 1 3th of 
this month? One great point about this little monograph 11 
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that facts throughout have been stncLly adhered to, so that the 
reader is presented with the true stale of the planet aq we know 
it The information is well up to date, as for example the 
mention of the new satellite, and the book is written in a popu¬ 
lar yet accurate style One thing that calls for attention is ihe 
pnee (one shilling), which could doubtless have been halved 


GEOGRAPHICAL NOTES 

Mr J Y BucIiavan, F R S , is this term delivering a 
course of lectures on Oceanography in Cambridge University It 
is satisfactory to know that Lhe lectures are better attended than 
has been the case since the foundation of the Geography 
lectureship, and that the greater number of those present ihis 
term are undergraduates 

Mr Josvph Thomson has submitted to the British Souih 
Africa C ompany the report of his journey to the Lake Bangweola 
region, made last year, which il) health has prevented him from 
preparing sooner He speaks of Northern Zimbesia generally 
as a region of great possibilities It I 1 -, a plateau rarely less ihan 
3500 feet high, with a climate in which Europeans should find 
no difficulty in living for several years at a lime It 1a well suited 
for caille reai mg and for planting, and there is an appearance 
of mineral wealth Like the rest of tropical Africa, Lhe land 
must be occupied and cultivated, and the natives must be trained 
to industry before commercial results of any importance can be 
obtained 

Thk special meeting of the Royal Geographical Society to 
hear Captain Lugard 5 paper on Uganda will beheld on Thurs 
day, Nov 3, at 8 30 pm On account of the great popular 
interest at preseni being manifested in the region of the Equa¬ 
torial lakes, no extra tickets can be issued by the Society, as 
the attendance of Fellows and their friends will probably more 
than fill the hall 

The new number of PeUrmanH s Mitleilungcn contains some 
articles of considerable interest Dr \V Ruge, son of the well- 
known geographer, Dr Sophus Ruge, contributes a short but 
learned treatise on the geography of \sia Minor, which com 
bines literary research with personal exploration Dr Ernst H 
I. Krause produces an interesting map of North Germany, show¬ 
ing the distribution of forests and the most common species of 
trees during the Middle Ages This work is accomplished 
mainly by the consultation of old records, and the examina¬ 
tion of the remains ol old forests and very ancient trees The 
study of history is greatly helped by such a map, and the in 
fluence of increasing density of population and extending 
cultivation of farm crop*' is brought out strikingly by com¬ 
parison vith a map of the VLgetalion at the present day. Dr 
Karl tapper’s description of Lake Yzabal in Guatemala is also 
worthy of note 


GEIKIELITE AND BADDhLh YITE } TWO 
NE W MIN ERA I. SPECIES 

TTARIOUS pebbles were lately brought to this country by 
v Mr. Joseph Baddeley, who has hcen acting as manager 
of a Gem and Mining Company in Ceylon They had been 
picked up by him in the neighbourhood of Rnkwana (Rack- 
wanne) at various times, and had then attracted his special 
attention by reason of their high specific gravity Their real 
nature not being evident on inspection, Mr Uaddeley, when 
invalided, brought them home to England for identification 
One kind of pebble, kindly analyzed for him by Mr Claudet, 
was found to be essentially a tanlalate of yttrium 

Pebbles of another kind were taken to the Museum of Prac 
lical Geology in Jermyn Street for examination The external 
characters being found by Mr, Pringle insufficient for the deter 
miaalion of the species, the pebbles were handed over to Mr 
Allan Dick for chemical investigation Quantitative analysis 
proved the mineral to be essentially magnesium Utanate 
(MgTiO,) and chemically analogous 10 Berofskite, calcium 
titanaie (CaTiO B ) To Inis interesting Dew species Mr Dick, 
in a paper read before the Mmeialogical Society in June, gave 
the name Geikielite, in honour of Sir Archibald Geikie, F R.S , 
Director General of the Geological Survey, in whose laboratory 
the analysis had been made. 

As described by Mr Dick, Geikielite has a specific gravity 
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3 9B its hardness (6 5) is between that of quartz and felspar 
It has a perfect cleavage, with a splendent metallic lustre, and an 
imperfect cleavage nearly at right angles to the former The peb 
hies themselves show no remains of crystal-faces, are bluish-black 
in colour, and opaque , but thin cleavage-flakes, when seen in the 
microscope, have a peculiar purplish red tint, and in convergent 
polarized light show a uniaxal figure, of which the axis is just 
outside the field of vision When digested with hot strong 
hydrochloric acid the finely powdered mineral is slowly decom¬ 
posed, and the titanic acid separates out In strong hydro¬ 
fluoric acid complete solution takes place in a few hours 1 he 
mineral 19 infusible with the blowpipe fused wuh microcosmic 
salt it gives the characteristic reaction of liinnic acid, notwith¬ 
standing the presence of a small propoTlion of oxide of iron 
Shortly after Mr Dick’s paper had been read, Mr Baddeley 
courteously offered to allow me to select a single pebble for the 
British Museum Collection out of his small store of the mineral, 
the remaining ones being required by him for sending as sim 
pies 10 be used by searchers in Ceylon But this store, small 
though it was, consisted of more than one kind of pebble, the 
close similarity of aspect being due to friction against a bit of 
graphite which was with them On this heterogeneity being 
pointed out, Mr Baddeley allowed ine to take not only the 
promised pebble of Geikielile, but also thoae three pebbles 
which, not being Geikiehte, were useless a* samples of ihaL 
mineral One of the three fragments pmved to b«_ garnet a 
second was ilmenile—both of them common minerals— but the 
third, a fragment of n crystal still relaimng some of its faces, 
presented characters which give it unusual interest 

1 he fragment, which weighs just over three grains, is black 
and opaque, and has the general aspect of columbilc , its ex 
tremely high specific gravity (6 02) and its hardness (6 5) ire 
also suggestive of that mineral In microscopic fragments it 
transmits lifjhi and is dichroic, changing from agrremsb yellow 
to brown with the plane of polarization of the light , the flag 
menls, when examined in convergent polaiized light, show a 
hiax&l figure, the apparent axial angle being large (near 70 ) , 
the character of the double refraction is negative There is only 
one well developed /ooe of crystal faces remaining on the 
fragment , it consists of two rectangular pairs of parallel faces 
(ptnakuids) and of four prism faces (w), the faces of one pinakoul 
(0) being much larger than those of the olhci (/j) , the angle 
ant, as determined by means of reflection, is about 44°, hut the 
images of the signal are multiple and wanting in definition , 
the disperMon of the optic axes indicates that the system of 
crystallization is mono symmetric l'wo other faces form a re¬ 
entrant edge parallel to the larger pinaknid, and inclined to 
the edges of the well developed zone, but whether this is really 
due to twinning or not 13 far from evident 

The above set oT external characters suggested that the frag 
ment does not belong to /any of the known species, and it became 
necessary to determine its chemical behaviour, but on account of 
the necessity of preserving the natural faces of what might 
possibly be an unique fragment, this was a process demanding 
great caution , fortunately, the behaviour was such that it was 
practicable to determine the precise chemical nature of the 
mineral without interference with the crystal faces, or, indeed, 
any appreciable destruction of material It will be sufficient to 
state nere the result, namely, that the material is no other than 
crystallized zirconia , the technical details relative to both this 
mineral and Geikielite will be given in the next number of the 
Mineralogtcal Magazine It is remarkable that, notwithstanding 
the wide prevalence of zircon itself (silicate of zirconium), the 
natural occurrence of the oxide of zirconium has not previously 
been noticed For this new species I heg to suggest the name 
Baddeleyite, In recognition of the services of Mr Baddeley to 
mlneralogical science , but for his close scrutiny of the mineral 
products of Rakwana, the existence of the above remarkable 
species would doubtless have long remained unknown 

L. Fletuifr 


NEW BRITISH EARTHWORMS 

'"THE additions which I have been able to make tn our list of 
A indigenous Annelids during the past two years fall naturally 
Into two groups. There are, first, two species which are new to 
science, and are therefore at present known only u DriLlsb 
■pedes. In addition to these there are several species which, 
while they have been recorded for various Continental stations, 
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have never been found in England till I discovered Lhcm among 
the gleanings which I have passed under review from nearly 
every part of the country I shall first of all give a description 
of the new species 

I J umbrtLns iub(\tcnS' ap nov 
d his is a genuine Lumbncus 111 the strictest sense of the w ord, 
as it is understood by all those who adopt Fisen's analysis of 
this group of worms published in 1873 The lip furms a 
perfect “ mortise and tenon,” wilh the first ring or pcnstomium, 
and the girdle consists of six segments, four of which bear the 
titbercuL 1 pitberlatts I first discovered iL in Yorkshire in 1891, 

and havL since then taken it myself at Hornsey in Middlesex, 
Tunbridge Wells, and Dalbngton in Sussex, while more recently 
I have received it from Avonmouth in Gloucestershire 

In general appearance it resembles the common earthworm 
{L ffrres/ns, L ), ns recently defined and differentiated It is 
slightly smaller in size, but frequents similar haunta, and might 
in most respects easily be mistaken for the type It has the 
male pores on segment 15 on raised, pale papillae , but the 
girdle invariably commences on segment 34, and extends to the 
39th, while Lhe band which forms the tubacula pubotatis 
extends over 35 to 38 Its general form and appearancL will 
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be best understood by the study of the woodcut (Fig l) In¬ 
ternally it does not differ from lhe oLher Lumbrici, but the 
dorsal pores commence between J This makes the fourth true 
Lumbncus found in Lhe British Ides, and it may be a conveni¬ 
ence to collectors if I append a tabular statement of the features 
by which each is distinguished from the other 

( ha) t of the (Lnus Lumbncus 




Segment* m copied by lhe 


Lumbncus 

Girdle 

luber- . F,r,, ip >n 
, la dorsal Pap.ll< , 

i pure | 

- 

Spermn 

tuphorcs 1 

1 

1 "' Eth | »>>< 

J_ 

TcrreslnN, Linn 
Hube^ceiii, Friend 
R Li bell in, HofTiru 
i'urpurcus, bisen 

32—37 

m — 'y 

*7—3* 
JS— JI 

1 n — 3 ° 2 > 5 . 

3 S — 30 J »5 30 1 

aft— ji t n ne | 

29—32 1 i»(u) 

1 

1 33 , 33 

e; inches j i5T^2o< 
4 inches 120—15c 
3 inches mo—14c 
1 inches late— iik 


It will be seen thit there is now a regular senes in relation to 
the first dorsal pore, fl , J, £, (, as well as in the matter of length 
from a to 5 inches and upwards, and number of segments from 
100 to 200 or thereabouts These points arc worthy of note in 
the study of the evolution of woims. 

2 Allolobophora cambric a , ip nov 
This species, which I have since found in several parts of 
England, first came to my notice as a new species from Wales 
Hence the specific name I had previously assigned it to one 
or other of the related species, hut eventually found on dissection 
that it was quite distinct from every other worm of u htch I have 
been able to obtain any description 

At first sight A cambnca has all the appearance of the mucous 
worm (A mucosa Risen) Its average length in spirits is about 
2 inches, but when living, and moderately extended, it measures 
three inches It is of a fleshy colour, with a somewhat trans¬ 
parent skin, bo that the blood vessels can be well observed 
between the girdle and the head The dorsal pores are con 
■picuous in specimens which have been placed in methylated 
spirits, the first occurring between segments 4 and 5 The 

1 Vejdnvtky and Olhen mention the occurrence of SpermetopHiei on 
these ipeaii, but do not slete lhe position 'lhe pomt is one winch should 
not be ignored 
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seta? are in four couples, the individuals of winch are near each 
other The girdle covers segments 29 to 37, while 31 33 35 

bear each a pair of tuberculea (Fig 2) as in ihe green worm 



Fit 2 —Dngnun of girdle nf A cani/'ni/t, Friend, sliou mg tubercuD on 
Vflniml surfaLe 

(A cfi/oioitLci) There are two pairs of spermalhecre in seg¬ 
ments 10 and II, opening anteriorly , the male pore on segment 
15 is borne on prominent papilla?, which cause the adjoining 
segments to appear swollen (Fig 3) It is a very clean worm, 
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exudes but little mucus ns compared with the green worm , the 
tall is much longer than in that species, which, m the matter of 
girdle and tubercules, it most nearly rtse nble^ It will be well 
to tabulate the points in which this worm resembles and differs 
from its nearest allies 


AUolobvphof a iambi tut resembles 


A/Iff. €k lot otic a 

in position and appearance of 
male pore, girdle, and tuba 1 ula 
pnbaiahs 


Alio mu(o\a 

in colour, shape, size, activity, 
position of first dorsal pore, 
and appearance of male pore 


IL differs 


in mucus, transparent:), length 
and shape of (ail, and number 
of spermatheex 


in position and shape of girdle, 
position of tubcnula pttba 
tatu, and general ourlme 


ring The type of this group is Dcndrobana Becc/ctt, Eisen, 
which has been the subject of endless confusion The true 
species, following the diagnosis of Eisen, is very rare in Eng¬ 
land, and I have found it nowhere but in Airedale and Wharf- 
dale, > orkshire I believe all the other records which have 
been given by other writers should be assigned to the much 
more common and widely distributed species known a aAIfofobo* 
f/tota tubi ubiruHi/a, Eisen Thu worm belongs to the same 
group, but lives among vegetable dlbrts as well as beneath the 
bark of decaying trees Anolhrr species ( / arborea , Eisen) 
is found only in dead timber I have specimens from Cumber¬ 
land, OlouceMersh] re, Yorks, and Sussex It is one of the prettiest 
and neatest worms indigenous to this country Nearly related 
to this is another (A crllua % Rosa), which, while it prefers trees, 
will thrive among decaying vegetable matter, I first found it 
at Langholm, N U , some two years ago, but since then I have 
taken it plentifully in Carlisle, Morecambc, and Tunbridge 
W ells, besides receiving it fiom Sussex, Devonshire, Gloucester¬ 
shire, Northanls, and elsewhere It bears spermatophores 
during \hr spring months 

When I was in the south of England m the early months of 
Lhisyeai, I discovered a couple of specimens of a new British 
tree worm (4 constrain, Kosn) This species seems tome to 
belong to the south, just as D Bcuc/ti belongs to the north 
I run making notes on the distribution of these species in order 
if possible to nserrtam their limits A very anomalous worm 
(Lumbiuus hutni, Levinscn) belongs to this group, though it 
has certain Lumbricus affinities It is far from being a true 
Lumbricus, since it possesses neither fufanula pubertatu, nor 
spcrniaLbcca Its girdle, too, is abnormal, for, whereas in the 
genuine Lumbricus the girdle invaiiably covers mv segments, in 
this worm it extends over eight or nine At present it does not 
fit in to any known genus, and should probably be made the 
l)pe of a new genus I have found it in Carlisle, Gloucester¬ 
shire, and Sussex Ko'-a h.os obtained it in Italy, and Levinsen 
in Copenhagen , so that it appears to be very widely distributed 
On the Continent one or two further species belonging to this 
group are on record On 'iceount of their habits, size, and 
affinities I place them in the subgenus Dendrohscna, which may 
be presented in tabular form a« follows — 

Tabular Vtau oj Submenus Jh ndrolxrna 


TubtAat J’trtv 

Segments ucciipiul by iKl 


Allolobo 

phora 

Girdle 

riiberrula 

Chlorotic,) 

29-38 j 

3 » 

11 jii 

Mucojib 

1 

26—32 | 

a 9 

1° 31 

Cambrlca 

29-37 

3 i 

33 33 


First 

dnrsal 

pore 


Sperma 

ihecx 


9 ip n 



(icneral oLstrvanun*. 


Dirty preen, np^ne, 
sluggish, and grub 
like, exudeH muih 
mucin 

Flesh 1 olnured acDVe, 
with iramtparcni *pi 
dermis Itllle mucin 
Closely resembling 7 
mtuasa in general 
features 


When our knowledge of the hybrldity of worms is more per 
feet, it is possible that some new light will he thrown upon such 
coincidences as these I have received the worm from, or col 
lecled it in, Nottinghamshire, Hertfordshire, Yorkshire, and 
Montgomeryshire I believe I have also found it in Westmor¬ 
land and elsewhere, but entered it either under one or the other 
of the two species which it so closely resembles 

Next, we have to note the worms which arc new to Britain, 
though not new to science These all fall under ihe genus 
AMolobophora, and several of them are so well marked lW I 
have, in some recent articles on this subject, revived Ellen's 
■ubgenenc term Dendrobeena, and placed under it about half a- 
dozen ipecies of tree-worms which are more or less widely du 
tnbuted in this country 

The tree-worms are small, hardy, and active , the lip is usually 
very delicate, and appears to be used, not only as a sucker and 
boring agent, but also as a Lusue dissolver, probably by the use 
of a special saliva. The set® are usually m eight almost equi 
distant rows, and the lip cuts more or less deeply into the brat 
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Segments occupied 
by the 


Dciidr^liO-ilFi 


l Curdle 


lioecku, F isen 1 2y—33 
SubruhicundH, Em I 26—31 
Arl-urea, risen ( 37—31 
Ei*eni Levinien 24—32 
Conslriita, Robb 36—31 
Cel lira, Ron a I 30 —36 


1 uber 
cuta- 


, First ' 
dnrsal { 
pore . 


Colour 


1 


3 * 3 J 31 
20 2Q 3 n 
29 3D 


J3 14 — 


0 aqut Cuia J pen Dark brown 
dlmnnt slumium | 

4 wide Luis one Roje red, 

pair* , half | fleshy 

4 wide Cuia one Red brown, 

pain | half | lndejicenl 

4 close Cuts the, Violaceous 

pair* whole | iridescent 

4 paint ^Ula one Ro»e red, 


half 

4 wide Cuts one 
! Vnin | 


half 


fleshy 
Violaceous, 
ruddy 


Another group of worms belonging to the genus Allolo- 
bophora, with features more or leas similar to those of the 
typical earthworm, has recently been enlarged by the addition 
of two or three species The first (A profuga, Kosa) seems to 
be generally distributed throughout England, as 1 have re 
ceived it from several localities Its synonymy, however, is at 
present somewhat uncertain The long worm (A longa, Ude) 
is Ihe moat ubiquitous of all our native species, and has for 
years past been confused with the common earthworm. The 
other species must for the present be entered u A, camplanata 
(Dugea) The Continental authorities differ in their judgment 
respecting the Identity and synonymy of this worm, and 1 have 
hitherto been unable to disentangle the complications Certain 
it is that we have a species which corresponds in part with the 
worm described imperfectly by Dugts, and I hope in a little 
lime to be able to determine its exact relationship 

I append a list of all those species of British earthworms 
which I have personally collected, examined, and Identified, in 
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each instance referring to the original memoir, and collating the 
worm with the author's description 

A List of Krunon British Larthivorna 


Lumdkilus 

1 Terroalns 

2 Kubrllu 1 ) 

3 Purpureti s 

4 Rubeeccna 

ALLOLnfWlJ HO K A 

1 r Lmnbnconjra. 

5 Longu 

ft ProfugT. 

7 Complnnata 

S j Murids 
B khlorulica 

9. I ri|M- 70 iilca 

iu lurjfida 
11 Ftc Lida 

1 a MllLO< I 

13 L TiiibriL* 

M 1 rirndrolurim, 

14 Hui-lUii 

15 ^ubrubiLunda 

16 Arborea 

17 KiM-m 

ib ('jusinita 

ig Celuca 

ALLI NU'i 
au luraeilru> 

a 1 luieui 


Author , Ililc 


I IN lliCLII 

175 h 

HufTmeisier 1 

■ p 45 

Liscn 

jH 7 n 

l 1 ricnd 

i B ji 

Ude 

1 Hi*i 

Ko^a 

i S 9 4 

DllfiLS 

itJj 7 

Savigny 

iEj6 

Duge 1 

iB 37 

y isen 

1 1H73 

S'lvigNy 

1 B-ai 

lusen 

1 *073 

1 * rieiul 

1 10 ) J 

| 

biNen 

1B73 

t 15C11 

107 1 

EkUl | 

i «7 3 

Lcvioscn | 

.fit), 

Rush 1 

1EB4 

Rina 

iB 3 A 

Savjgny 

1 3 jE 

Eiven 

187(1 


Mrmoir 


I “ Sy^t Nti eel x , lom 1 , 
1S47 

1 limlie ilt^rR ryrmv ill inrr ” 
Of” af A lit Ud ti 

f inntBn bin Iriy iSg_ 


1 /ntsihuft f If as /1 >[>/ 

I 1 1 I uiubrimli dtl Pic 

| lllDllIc 

Inn dt s Si An/ sudscr , 
\ ill 

Luv ‘'Hist des I’rug Si 

Nat , 11 

Inn dt s S l \ ii * , _nd nr 
v 111 

Oft tniff af A I rt I At id 
Luv f Hm L*r Si Nai 

Loin iv 

iftiru^/aft A J~ti 1/ad 
NatuIiK, mrient 1 sue 


Oft” t rsift aft h Vit I And 

• 1 ■» 

* S3 si ijcopr Overs over 
ck Nor,I An 

1 Lmubnudi del Pie 
monte 

Jlolfttina dft Must 1 dt / to 
ni Unit 

Cuvier "Hial dts I’ruk 

1 >m iv , J 1 17 

Oft en,£t nft A Vet U id 


When Darwin wrote his work on “ Vegetable Mould," he iv- 
sumed the existence of cighL or ten specks of earthworm in 
Great Britain Wc non find a score uf well defined species, to 
which I have no doubt we slnll lie able to add a few others 
when the montane and out of-the way hilutais have been c\ 
plored I shall be happy to receive consignments of living 
worms from any part of the kingdom, picked in tin boxes lightly 
filled with soft moss, and addressed The Grove, [die, Bradford 

I III UP RIC 1 RIENIJ 


THE PROBLEM OP MARINE BIOLOGY 1 

TN common with the other branches of biological science, the 
A study of marine life has made wonderful advances in thr 
past half century, and we now begin to get a proper conception 
of ihe vastness and importance of this realm of nature 

The study of marine life has been compared by senoua diffi¬ 
culties , on shipboard it is impossible to examine in the living 
condition the enormous quantity and endless variety of forms 
brought up at a single haul of the net or dredge , and the old 
method of merely dropping the specimens into vials of alcohol 
resulted in viols of wrath to the naturalisL who later studied the 
creatures in hopes of gaining from the distorted relics some 
knowledge of the normal appearance and anatomy Now all 
this is changed, and by aid of certain chemical reagents most 
animals can be killed and preserved in a manner very satisfac¬ 
tory for study of their gross and microscopical anatomy, and 
hence the material collected can be examined at leisure in per 
manent laboratories with results corresponding to the better 
facilities There has, too, been a great lack o£ suitable and 
accurate collecting apparatus The early method was to scoop 
up a quantity of sea water and then tediously examine it in small 
quantities under the microscope In [845 Johannes Midler, the 
preat pioneer of marine biology, conceived the idea of condens¬ 
ing into a small volume of water the forms which would be found 
In a very great area, Thu resulted in the invention of the 
“Muller Net," a small gauze net which is drawn through the 
watcr f entangling in Ui meshes the very minute and delicate or- 

1 Reprinted from the American Naturalist for October, iBgi 
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ganisins For a long time Muller nnd his students pursued the 
study of marine forms, and at length came the discovery that the 
mai ine fauna and flora was directly comparable to the terminal 
Yet little is known of the laws of the clistnbuiion of marine 
life 1 he laws of the distribution of the teriesinal fauna and 
flora have been formulated for animals in Lin, classical works 
of \Vallace nnd for plants by Griesbach lhe famous Chal- 
Ln^tr expedition (1873 1876), undi_r the direction of Sir 
Wyville Ihompson and Dr fohn Murray, has given us the 
largest conception of the wealth of marine life, and has laid the 
foundations for the study of the marine forms both it Lhe surface 
and in the diplhsof the ocean Dr Murray in Ins preliminary 
leport called particular attention to the enormous wealth of or 
g inic life not only at the surface, but also many hundred fathoms 
below lie sajs that when living forms were scarce on the 
surfni e Ihe tow ml usually disclosed very numerous forms he 
low, even to a depth of 1000 fathoms nr more In ihe North 
Pacific Ocean, lh<. discovery was made that zones of definite 
depth ire characterized by animals and planLs peculiar to them 
1 he tow nets sunk to 500, looo, or 2000 fathoms brought up 
firms never found within 100 fathoms of the surface The am 
mals characteristic of these different depths are, fur the most 
part, of the class of Kndiolanans those microscopic organisms 
who^e silicons skeletons form much nf the soft ooze which car¬ 
pels the bottom of the deep sea Prof Haeckel, by study of 
this mateual, was led, in Ins monumental work on the Radio 
Inna, which forms a part of the 11 Report of the Challenger," to 
the lecogmiinn nl thri.e groups, (a) pelagic, swimming at the 
surface of llm calm sea , (l>) zonary, swimming in definite zones 
of depth (to a depth of more than 20,000 feet) , (r) profound (or 
abyssal) animals swimming immediately over the bottom ol the 
deep sea In general the different chiractcristic forms corre 
sponil to the diflerenl znnts (up to 27,000 feet) 

I he iMstcncc of this intermediate pelagic fauna was called in 
question by Alexander Agassiz, on the ground of the liability 
of error in using the ordinary open net instead of one which 
could be closed at a definite depih and then drawn up , and 
more particularly upon the ground of his own experiments made 
in 1878 on the Bole expedition lie believes that the 
great bulk of the ocean conlnins no organic life at all, Lhat the 
surface fauna of the sea is limned to a relatively thin layer, and 
that there is no mlei mediate layer, so to speak, of animal life 
between the fauna of the bottom of lhe deep sea and of the 
surface 

Apassi/k results are contradicted by those of Chierchia on 
the Italian corvette l el/ot Poant With the closablc net 
invented by Palumko lie brought up an astonishing quantity 
and variety of forms of life from different depths, even up to 
4000 metres Prof Cirl Chun, with an improved double ner, 
studied the marine fauna and flora of the Gulf of Naples He 
formulates his results ai follows (1) That part of the Medltcr- 
ranem investigated shows a rich peligtc life even to a depth 
of 1400 metres, as well as at the surface (2) Pelagic animals, 
which during the winter nnd spring appear at the surface, at 
the beginning of summer seek the depths (3) \i greater 
depths pelagic animals occur, which hitherto have seldom or 
not nt all been observed at the surface (4) A number of 
pelagic animals during the summer remain al the surface and 
nevrr go into the depths From his observations upon the 
vertical distribution of marine life he was led to remark that the 
surface fauna was apparently only the advance guard of the vast 
army below Hia conclusions were confirmed by observations 
made during a trip to the Canary Islands, and agree with those 
made by Prof Ilacckel twenLy year** before 

Prof Hcnsen, of Kiel, has for several years past been study¬ 
ing the phenomena of pelagic life with a view of ascertaining 
its relations la the fisheries question He has proposed the 
term Plankton (from irAdvo/ia*, to wander) to designate this 
world of marine life Prof Haeckel agrees with this and adds 
Planktology, that branch of biology which deals with the study 
of the Plankton Prof llensen hopes to gain valuable infor¬ 
mation upon the phenomena of marine life by a careful mathe¬ 
matical estimation of the number of individuals in a gRen bulk 
oT water Presumably from this and oLher data some knowledge 
may be gained of the quantity of life which any definite area of 
the sea is capable of sustaining 

Prof Ernst Haeckel, of Jena, has lately published an admir¬ 
able rhumt of our knowledge of pelagic life, nnd has made a 
very distinct advance by formulating some of the laws which 
govern its distribution He ha* probably done more than any 
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one man to advance nur knowledge on this line liver since 
1854, when, as he tells us, he accompanied the great Johannes 
Muller lo Heligoland and was ihere introduced by his master 
to the marine wonderland* he has almost continuously pursued 
the study of the Plankton He believes that aquatic life in its 
broadest features shows conditions oF diilnhuiion similar 10 
those of terrestrial life, and th it we may for the former us Well 
as for the latter distinguish five great geographiLiI provinces, 
each represented by characteri-ilic forms of animals and plants 
(1) the Arctic Ocean, (2) ihe Atlantic, [3! the Indian, (4) 
the Pacific , (5) the Antarctic 

All aquatic organic forms fall into two great divisions (l) 
Those which live free in the water, either swimming actively or 
passively floating at the mercy of currents and \Mnds These 
compose the Plankton The Plankton thin includes the widest 
ran^e of organic size and form, from the minutest microscopic 
organisms to the gigantic cetacean'- (2) 1 ho-e forms which 
live upon the se* bottom, either fixed or creeping about To 
the-e the term Benthos (rJ fferfor, the bottom of ihe ocean) is 
applied The variety of forms living near the shore is known 
to vary with the depth, while the forms chnrici euslic of the 
comparatively shallow waters of the coasts are widely diHerent 
from those which inhabit the b ittoin of the deep sea 

The number and the kind of forms composing the Plankton 
are found to differ with the quality of the waier, 1 1 fresh or 
salt Jn the ocean there is a marked difference which is con¬ 
ditioned by the distance from the shores, cither of continents or 
islands Iheie are many species of animals, particularly 
certain coelenteratei, echinoderms, and warin'., which pass only 
part of their life as frCi* swimming annuals , for the remainder, 
they are bottom dwellers Such speues are not usually found 
far from the coast, and hence Lhe true oceanic Plankton is made 
up of forms which pass their enure life as free swimming 
organisms By the prc-enci- or absence of these bottom dwell 
mg species the Planktologist can determine apprnxim itely the 
region where the forms were caplu r ed 

A mere li-t of the genera, not to mention the species, of 
plants and animals un to the preuent found to take part in lhe 1 
constitution of the Plankton would be very for uni able The : 
range m size is enormous , from the exceedingly minute uni¬ 
cellular algx. j’f, nr, of an inch in diameter to the huge bulk of j 
many fishes and cetacean'- The mu rostopic forma constitute j 
the fundamental food supply m the cycle of irnrine life 1 hey I 
are capable of exceedingly rapid multiplication, and furnish i 
nourishment fm the myriads of large animals, which in tune arc I 
preyed upon by the still higher fornix Ihe \ nconceivable 
number of individuals of the smaller species is demonstrated by 
Prof Hensen's determination of the number of individuals in 
about two uthic yards of HiLic bca water This was found lo - 
contain 5,700,000 distinct organism-, of these only about 
150,000 were visible to the unaided eye But very often 
microscopic farms become no numerous as to form a slime upon 
the surface of the water for a considerable area Ships fre¬ 
quently sail for mile?, through water coloured by Lhe*e micro 
scopic organism-, r ^, the so called “black water" of the 
Arctic and Antarctic ‘aeas, is a slime qf diatoms, which serve 
as food for the shoals of minnie Crustacea and mollusca 
tPteropods, sea butterflies, and Cephalopods, squid, cntllefish) 
upon which the walrus and whales feed In the warm regions 
the inconceivably enormous quantity of diatoms are replaced 
by another kind of alga-, lhe O cillatonzc, which often for an 
area many miles in exLerit colour Lhe sea a dark red or yellowish 
brown The Red Sea received its name from the abundance of 
one of these alga;, r f ichodcsrmunL ttyi/trattm, which, according 
to Ehrenberg, coloured the water along the shore a blood-red, 
In the warm regi »n also arc found the huge floating banks of 
Sarga&sum, or gulfweed, forming the bo called Sargasso Seas of 
th- Atlantic and Pacific Oceans These areas are found to have 
a marine fauna and flora peculiar to themselves, but approxi 
mating in character to that of the coast waters 

The simplest forms of animal life of the Plankton belong to 
the groups of Infusoria and Khi/opodj, to the Utter belong 
those minute animals, the Foramlmfera and Radiolarians, which 
occur in such enormous quantities that their calcareous and 
siliceous sheila form the “deep sea ooze" which carpets the 
bottom of the deep see. It Is the sheila of these animals, too, 
which have built the vast chalk beds in various parts of the 
world. Among the multicellular animals which take a pro¬ 
minent part in this marine world are many species of medusa: 
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(jelly fish) and the closely related Siphonophore#, of which the 
beautiful Portuguese man-o’-war is the most familiar represen 
tnlive The cU&b of worms is represented by many fiee- 
swimming species , hut in the number of individuals It is far 
surpassed by the molluscs, chiefly represented by the squids, 
ihe pearly and paper nautilus, and the huge cntllefish, and by 
lhe minute and delicately beautiful sea butterflies (Pteropods), 
which occur in vast schools in the polar seas Often, too, in 
\ery considerable number are found the frec-swimitlng larvae of 
Echinoderms, as also many worm larvre, which, like the former, 
pass their adult life upon the bottom Every haul of the gauze 
net is certain to contain some representatives of the great class 
of Crustacea, often great numbers of species, as well as of 
individuals In distribution these seem to be subject lo pretty 
definite laws, and a careful study of the phenomena would be 
of great interest 1 here are found also certain Tumcates, n 
group interesting because many investigators believe that here 
we hnd the transition from the inveiiebrale ancestor to the 
higher plane of life of which man is at present the highest 
representative 

lhe vertebrates of the Plankton embrace the great group of 
fishes, and in addition the marine bird*?, the seals and walrus, 
and finally the cetaceans In this connection, too, the enor 
mous number of fish eggs floating at the sur/ace of the ocean, 
as well as the transparent, newly-hatched fry must he mentioned 
Prof Ilensen hopes to get an idea of the npproximaLe number 
of fish of a given species in a certain area, computing the number 
of eggs and fry of that species within that area 

The phenomenon of marine phosphorescence is very widely 
known with admiration and wumler Its cause is chiefly or 
solely bound up wilh oiganic life The majority of pelagic 
animals display the phosphorescent light in different degrees 
la some the entire living animal is brightly luminous , in other 
the light is limited Lo special oigans Hut much of the 
phosphorescence of lhe ocean appears to he caused by the frag 
ments of dead oigamsms, and is connected wuh the presence of 
bacteria 

bince many chlorophyll bearing organisms nre found at depths 
unpenetrated by sunlight, it has been suggested that the light 
necessary for their growLh is furnished by the phosphorescent 
organisms 

The composition of the Plankton is exceedingly irregular, 
both in qualitative and in quantitative relations , its distribution 
in the ocean is also very irregular, both in Lime and in place 
1 he variations occur near the shore as well as lar out ai sea. 
Very often Lhe greater part of the mass of Plankton 19 made up 
of organisms belonging 10 a single group Sometimes unicellular 
alga make up nearly the whole bulk, at another tuedusK, Alpha- 
nophorcs or clenophores , indeed, almost any group of marine 
organisms may occur in such quantities as to compose more than 
one half of the total bulk of the Plankton, it that time and place 
Lhe fundamental causes of variation in the quantity and quality 
of the Plankton appears to be conditioned by time, climate, 
and currents 

lempomi Difftraiies — For a satisfactory determination of 
these more complete observations are needed Reliable data 
can be furnished by lhe observations at the numerous marine 
laboratories and zoological sinuous now springing up in different 
parts of the world The causes which underlie these yearly, 
monthly, dally, and hourly variations are manifold , in part 
meteorological, in part biological They are comparable to the 
corresponding oscillations of the terrestrial fauna and flora, and 
depend on the one aide upon climatic and meteorological condi¬ 
tions, and on the other upon Lhe varying mode of life, particu¬ 
larly upon conditions of reproduction and development Juat 
ai the annual development of most land plants is bound up with 
a definite time of year, as the nme of budding and leafing, of 
blooming and fruiting, have in the “ struggle for existence 11 be¬ 
come adapted to Lhe meteorological conditions, the Lime of year, 
and other conditions of exiitence, to too the annual development 
of most marine animals is conditioned by definite habits, which 
have become fixed by heredity The yearly variations may be 
compared lo the good and bad fruit yean. This yearly varii 
lion has been noted by many observers in case of many marine 
animals Our attention is often called to an example of It in 
the unusual abundance or scarcity of the catch of certain food 
fishes, 

Many marine animals, particularly certain medusae, ilphono- 
phores, clenophores, molluscs, and tunicates, ore found at the 
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surface only periodically, in ona or a few months of the year 
This 19 probably dependent upon conditions of reproduction and 
development, as well as upon the temperature oT the season 
The daily variations are conditioned by Lhe weather, and par¬ 
ticularly by the wind and rain A shower will very quickly 
reduce the specific gravity of the surface water and thus drive 
the surface-dwelling animals below Many animals rise to the 
surface only at a definite lime of day, iomc in the morning, 
others at noon, and yet others only towards evening 

Climatic Difference —Prof Haeckel thinks that the quantity 
of the Plankton 1^ very little dependent upon the climatic 
difference of ihc z me'i, but that the quality is greatly so, and 
indeed in this way, that the number of component species 
diminishes from the equator to Lhe poles 1 hese condition-), 
he believes, are directly referable to the influence of the sun, 
the omnipotent creator, 1 ' whose more direct ray* bring ab mt 
an acceleration in the processes which make up the cycle oT life 
As this is true of the terrestrial fauna and Mora so it is true of 
the marine 

Currentic Differences —Conspicuous differences are also 
brought about by the numberless currents, great and small, by 
the little known deep sea ^oceanic currents as well as by lhe 
better known great surface currents, the Gulf SLream, the halk 
land Stream, the Guinea Stream and other*, These currents 
play a great rJV in lhe distribution of many forms of life More 
local influences are exerted by the small currents whose causes 
are found in the climatic and geographical conditions of the ad 
jacent coast The relations of Plankton life to currents is lilllc 
known, and needs investigation, but first abetter knowledge of 
the currents themselves is necessary 

Almost every one who has seen the surface of the ocean in a 
calm has noticed the glassy areas of irregular shape I hese are 
found on lhe high seal as well as in sheltered bays and harbours, 
and are of very special interest to the student of marine life 
So far as made ouL they are extremely irregular in time and 
place of appearance, and the c mdmona governing them have 
not been carefully studied They are in a measure influ¬ 
enced by winds and currents, by the ebb and flow of the tide 
Here, into a limited space, are crowded great numbers of organic 
formB , this space 11 readily distinguiihed from the surrounding 
water in which there is comparatively little life 1 hese pheno¬ 
mena have been noticed by seafaring men and have many differ¬ 
ent names in different countries 

A word in conclusion as to the hearing and importance of the 
Plankton m human economy in the near future When Malthus 
promulgated his famous doctrine he failed to consider the final 
element which enters into lhe problem of human population, 
the human mind The ingenuity of the human mind has 
brought about a decreased efficiency in the natural checks to un¬ 
due increase, and thus an artificial increase in the food supply 
is rendered necessary for the crowding population 'I his food 
supply is now mainly derived from the cultivaiion of the land 
A still further increase of population will necessitate a levy upon 
marine life As soon as man to any great degree becomes a 
factor in the Plankton conditions by drawing from it large quan¬ 
tities of food, particularly in Lhe form of mature animals, the 
equilibrium of oceanic life will be disturbed, and must be adjusted 
by artificial means But further, a study of the phenomena 
of marine life shows that the water as well os the land, through 
cultivation, is capable of producing a greatly increased food supply 
for man The necessity of cultivating the marine resources is 
even now apparent, and many governments have already begun 
to cope with the question by the establishment of commissions 
of fisheries Of these commissions that of the United States 
standi 111 lhe front rank by virtue of its positive Te*ults But 10 
Lhe near future in bvidual attention must lit; turned to supple 
meeting the terrestrial resources, Lhe wheat fields, the cattle and 
sheep ranches, by an increasing utilization and development of 
Lhe possibilities of manna farming , by fish propagation, by plan¬ 
tations of oysters, clams, quahaugs and scallops, by raising herds 
of lobsLers and crabs Improved breed of fish, of lobsters will 
result The possibilities are well-nigh limitless , and by culli 
vation of the sea and sea bottom, as well as or the land, man will 
postpone indefinitely the fulfilment of the Malthusian prophecy. 

But conditioning all advance In the possibilities of marine cul¬ 
tivation m the knowledge of the Plankton, of its distribution, 
and ol the fundaments! bain of marine life the microscopic 
marine organisms In the ocean. 

Georqi W. Field 
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OPTICAL PROJELTIOX 1 

IIL intention of this leclure is to give a general survey of the 
1 subject of Optical Projection, which now Likes its position ir 

science, and to present examples uf whaL may be done by thi! 
method It would he difficult to determine which subject claim 1 
' a hrst place Some scientists ^ay the microscope should have the 
I preference, while otheri lake a different view For my own 
[ part, I think the microscope and polanscope stand foremost, or 
account of the facility with which these branches of science may 
be pursued for the benefit of a large number, without multiply¬ 
ing expensive apparatus, also because of lhe convenience in 
saving the eyes from undue strain Indeed, to many persons, 
looking nt objects in the lable microscope is little short of a 
painful operation, and consequently the study of small objects 
hecomes to them impossible lhe projection method immedi¬ 
ately brings the required relief 

For general instruction, projection methods arc invaluable, 
such as, for instance, showing diagrams, photographs, and othei 
slides, upon the screen , as well as for spectrum analysis In 
fad, the subjects which can be illustrated by means of optical 
projection are innumerable , but time will allow me to present 
only a few examples, and I trust that, when I approach the end 
of luy lecture, my view ot the importance of this subject will be 
held in equal estimation by you 

Probably lhe only people in the world that benefit by the 
experience of their predecessors are those who pursue the study 
of science They are free from the accusation of robbing the 
brains of other men, when they take up methods or apparatus 
nlieady known and improve upon them or employ them for their 
own work In such cases, however, it is always understood 
that honour should be given where honour is due, and accord¬ 
ingly I have no wish to represent to you any piece of apparatus 
as of my own devising, when in reality it belongs to anolner 
bew men have had a larger experience, and altained greater 
success in optical projection, than has Mr Lewi* Wnghi, who 
has embodied in Ins most recent forms of apparatus all that was 
good in designs existing until his tune I have, therefore, 
Marled from his models making such modifications as 1 thought 
to be desirable Mr Wright does not appear—if I may say so 
—to have had much experience with lhe electric arc light as a 
radiant, and I found, at a very early stage, that great difficulties 
had to Vie encountered when ihis light was used, chiefly because 
Lhe radiant approaches more nearly to what theory requires 
I hat which was easy with the lime light hecame almost im¬ 
possible with the arc lamp, and these difficulties hAd to be 
conquered 

Many scientific men are dissatisfied with the projection micro 
scope, on the ground that very high magnification does not give 
that resolution and that sharpness which is found in the usual 
methods of observation This want 1 fully admit Ai the same 
time it is scarcely right to condemn a particular method became 
you try to apply it to an unsuitable purpose Hundreds of 
thousands of subjects may be shown with the projection micro 
scope with far greater profit to the student than wax possible in 
the old way The very fact thaL Lhe professor can place his 
pointer upon any part of the picture on the screen is invaluable 
to the students l shall, therefore, attempt to show you only 
a senes of microscopical subjects suitable for projection, and 
shall not employ very high magnification 

In regard to some substances very high powers may be used 
with advantage, but much time would l>e lost in getting them 
into the field and focussing them upon the screen These, con¬ 
sequently, 1 omit, bo that a large number of subjects may be 
illustrated 

It is fair to state that most of the apparatus used to night has 
been constructed by Messrs Newton, of Fleet street, and the 
luminous pointer by Messrs Steward, of the Strand The arc 
lamp Is a Brockie's projector Messrs Baker, Watson, and 
others have also come to my assistance 

I will first show, on Lhe screen, a picture of the lantern carry¬ 
ing its various apparatus , and then a few systems of lenses, 
which may be employed for the projection microscope, as well as 
a diagram of the microscope itself 

Sub-slage con den sen and objective! are, as a rule, made Lo 
suit the tame microscope When projecting, by means of an 
objective alone, In consequence of the screen distance being very 

1 Friday mnlni dlacotirie delivered bj Sir David Salomuni ai the Royal 
lastliutiOD, on February 
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great—or, in other words, the microscope tube being exceed¬ 
ingly Jong a.* compared with the table instrument—the objective 
has to be approached very close to the slide p in fact, with the 
higher powers, closer than Lhe cover-glass will allow I his close 
working distance renders necessary special sub stage condensers, 
and in many cases a special one is required for every screen 
distance with each objective This requisite would seem Lo be 
a complete stumbling block lo microscope projection work. 
With Lne lime light the difficulty does not enter in the same 
degree as with the arc light, and as we are now dealing with 
the latter, further reference need not he made lo the oxy- 
hydrogen light There are two ways of surmounting 

the difficulty, one by the use of piano concave lenses, 
introduced in such a way as to he equivalent to greatly 
lengthening the focus of the objective on the screen side, 
while it enables, as n consequence, the objective to be slightly 
further removed from the slide, 1 e , giving what is termed a 
greater working distance The objection to ihis method is that, 
even when these plano-concave lenses are corrected, the result, 
though greatly improved, is not perfect The second way, 
which is a perfect one, is (hat of introducing an eye piece In 
both these methods, that the best results may be ohtained, the 
objective is made to occupy a position not very different from 
that which it would do if employed on the table microscope 

In the eye-piece method almost the exact conditions can be 
Complied with for which the objective was made I propose, 
therefore, to show the subjects by the eyc-piece method The 
only objectives which will be used are (1) Zeiss's 35 millimetre 
projection objective, with a sub stage condenser, 4 inches focal 
leDgth placed a considerable distance from the slide , (2) New¬ 
ton'* I inch projection objective, the sub-stage condenser as in 
the first case , and (3) Zeiss 3 \ inch achromatic objective, the 
sub stage condenser being Prof Abbe's three-lens condenser 
with thc^lront lens removed In all three cases the eye pieces 
used are Zeiss lluyghens No 2 and No 3 

In each instance I will mention the magnification in diameters, 
as well as the number of times when reckoned by area, for the 
appreciation of those who estimate by area , and T will also give 
the size to which a penny postage stamp would be increased, 
supposing it to be made of india rubber, and stretchable to any 
extent in all directions In presenting these figures I do not 
pretend that they are absolutely correct, but as they have been 
ascertained under conditions similar lo those now existing the 
errors will not be very great 

In consequence of the field not being quite flat, and the sec¬ 
tions having a certain thickness, although extremely thin in 
moat cases, lhe whole of the object cannot be in tfocue upon the 
screen at the same time By shifting the focussing screw slightly 
all pans may he brought into focus successively bo called 
greater depth of focus is obtained by using an increased working 
distance , and for projection work over correction for flatness 
can alone give a shdrp picture all over with very considerable 
depth of focus , Lhe difficulty of over correction being that, un¬ 
less extreme care is taken, certain forms of distortion may be 
introduced By stopping down the objective greater flatness of 
lield may be secured, hut at the expense of light There is thus 
a choice of difficulties, and the least one shoufd be taken 

Turning now to the polanscope Polarized light teaches us 
i great deal enneerning the structure of matter , it is also a 
means of confirming the undulatory theory of light This sub 
ject is *o large that no attempt can be made to give even a 
general idea of the field it covers, and the experiments, which 
will be shown In the polanscope, may be taken simply as a few 
Illustration! of the subject and nothing more , but they will, at 
any rate, be sugfleHlive of the large field to which this method 
of analysis can be applied A vast amount of mathematical 
proof can be illustrated graphically by various experiments with 
polarized light I will show on the screen a diagram of the 
polanscope (Shown ) 

With reference to showing the spectrum The method of pro¬ 
jecting a spectrum, I think, is new, as I have not seen it de¬ 
scribed anywhere It give* practically a direct spectrum with an 
ordinary prnra, without turning the lantern round to an angle 
with the screen , and here is a dLa/ram of Lhe method 

The detail" of the apparatus, aj well as those of the methods 
of working, I have modified in almost every Instance, for five 
reasons That more certain results may be ensured , (2) 

that rapidity may be obtained ; (3) that only one operator may 
be needed , (4) that, as far as possible, all parts of the apparatus 
may be interchangeable ; and (5) that loose screws and pieces 
may be dispensed with 
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There were then shown by projection a number of slides illus¬ 
trating various microscopic optical systems, and a number of 
microscopic slides, followed by a senes of general j>olariscopic 
projections, some of them to illustrate the strains existing in 
many forms of inaLler , also a spectrum by a carbon disulphide 
prism, in conjunction witn a reflecting prism and with a mirror, 
which, apart from any other result, demonstrates that the loss of 
light wuh a reflecting prism is less than with an ordinary glass 
mirror Slides and other projections were also thrown upon 
the screen 

The details are as follows — 

I he Microscope —Screen distance, 21 feet First 35 milli¬ 
metres Zeiss projection objective, 4 inch Bub-stage condenser, 
Zeiss lluyghens eye piece 2 , 500 diameters = 250,000 times = 
penny stamp stretched to cover about 147 square yards Subjects 
shown proboscis of blowfly p permanent molar displacing milk- 
tooth (kitten) , human scalp, vertical , human scalp, surface , 
fossil ammonites and belemnite Second, I inch Newton's pro¬ 
jection objective, 4 ini-h sub-stage condenser, Zeiss Iluyghen's 
cyc-piece 2 1,000 diameters — 1,000,000 Limes = stnmp stretched 

to about 588 square yards Objects shown proboscis of blow¬ 
fly , foot of a caterpillar, section of human skin, showing the 
sweat ducts , phylloxera vaalatnx of the vine Third, i-inch 
Newton’s projection objective, 4-inch sub stage condenser, 
Zeiss lluyghens eyepiece 3 , 1,300 diameters = 1,690,000 

times =stamp stretched to about one fifth of an acre Slides 
shown proboscis of iduw-fly , wings of bee (showing hooklets 
and ndge) , sting of bee (showing the two stings, sheath, and 
poison sack), sting of wasp (showing same a* last slide) , eye of 
beetle (showing the facets) Fourth, ^ inch Zeiss's achromatic 
objective Abba’s 3 lens sub stage condenser, with lop lens re¬ 
moved , Zeis> lluyghens eye piece 3 , 4,500 diameters = 
20,250,000 limes —stamp extended to nearly 2} acres Slides 
shuwn proboscis of blow fly , hair of reindeer (showing cell 
structure) , hair of Indian bat (showing the peculiar funnel-like 
structure), sting of bee (showing the barbs) , foot of spider , 
stage of Lhe micrometer (the closest lines ruled to thousandth oi 
an inch, which measure 4J inches apart under Lhi! magnifica¬ 
tion) , a wave length 40 A 01I inch, therefore, on screen measures 
about | inch 

The Polanscope —Shown with parallel light plain glass , 
glass under pressure , chilled glass (round, oval, and waved pefi 
phenes) , Prince Rupert's drop (hroken in lhe field) , horn , 
selenites (over lapped) , butterfly (selenite) , bunch of grapes 
(selenite) , bi-quartz, wiLh 1-wave plate (the ^ wave plate in 
this experiment produces the same effect upon the biquartz as 
if a column, 20 centimetres long, of a 7J per cent solution of 
cane sugar were placed between the polarizing mtol and the bi- 
quartz The analyser has to be rotated about io u ), a piece of 
sapphire to show astensm Shown with convergent light , 
hemilropc (cut in a plane, not at right angles to ihe axis) 
topaz , grape sugar (diabetic), cane sugar , quartz , sap^mBStt 
right and left handed quartz (spirals) , calcite and phcfe||S| 
superposed (showing transition from negative to po-otive kNKuk 
passing through the apopholite stage) 

The Sohdiscope —New form of apparatus for showing solldr, 
and consisting of two reflecting pusms and suitable projecting 
lenses With this instrument were shown —Barton a button, 
the works of a watch, a coin 

Spectrum Analysts —Spectrum thrown by means of a disul¬ 
phide prism combined with a reflecting prism , the result being 
that a good spectrum is ihnwn upon Lhe screen direct without 
turning the lantern There were sho#IV —1 he' spectrum , 
absorption hands of chlorophyll, &c. , efletls prodadt&tby pass¬ 
ing the hgjhl through coloured gelatine films " 

Projection of Slides —Decomposition of water; expansion of 
a wire by mean* of heat , combination of colours to form white 
light, various diagrams, coloured photographs of a workshop, 
&c_ As an extra experiment there was shown, id the polons- 
cope, wlih a convergent light, Mitbcherliscb’s experiment (lllus 
trating the changes which take place in 1 selenite under the 
influence of heal) 

There are hut few who would disagree with me In Lhe opinion 
that Lhe microscopic world, as regards its design and its mole 
cular structure, u quite as wonderful u the great works around 
us seen with the unuded eye A magnifying glass of low power 
opens up a world far larger than that which we are accustomed 
to see At the present time, even with the most perfect appa 
™tus that exut, only a small portion of the universe U known to 
us 
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Scientific study should be pursued by all m a greater or less 
degree It teaches more important lessons than the mosit 1 in 
pressive discourse ever preached During the investigati »n of 
what is generally termed the invisible world, men should al 
time pause to reflect, and ask themselves such questions a.s these 
What is the meaning of, and to what endia, creation? Is it all 
mere chance? Were such wonderful designs and properties 
created at the beginning? Was there in matter at the begin¬ 
ning an inherent, or implanted, power of development? Simple 
as these questions may seem, man in the flesh will never be able 
to find the true answers 'the extraordinary design and slruc 
tore which have existed in the unseen world for millions of 
earB, or possibly in all past time, and even at Lhc present day 
Down to 30 few, demonstrate at least that the great Tower has 
bestowed the same care upon whai appear to us the most msig 
nificant portions of creation, a s upon what we think are ihe 
greatest works in the universe, These silent sermons mu^L 
surely influence the mind, and set it thinking of the super¬ 
natural and of our duties durmg life 

It may now with truth be said that science gives us means, 
such as never before existed, of appreciating I lie greatness of 
the Supreme Spirit, by enabling ua to read fresh chapters in the 
book of nature 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Prof Darwin has been appointed to represent 
the University at the approaching tercentenary of GaldeiA 
appointment to a chair in the University of Padua The celc 
bration will take place in Padua at the beginning of December 
Prof Green, ol Oxford, ia appointed an Elector to the 
Harkness University Scholarship in Geology in the place of the 
late Mr T Roberts, assistant to the Woodwardian Professor 
The discussion in the Senate of the proposal to found a 
mechanical sciences tripos for engineering students was unex¬ 
pectedly favourable, in marked contrast to the reception accorded 
to former schemes Prof Ewing is to be congratulated on the 
skill with which the new plan has been framed, and the success 
with which he has met and conciliated tile original opposition 
of the more mathematical members of the Senate *1 he grnnis 
for the approval of the plan have been sanctioned by the Council, 
and it is not likely that they will now be opposed Some fifteen 
students are already at work in the engineering laboralary in 
preparation for the new tripos, which bids fair to take a good 
place among the honours schools, and cannot fail lo stimulate 
the growth of the engineering department under its present 
energetic head 

Dublin —At the meeting of Council of the Royal College of 
Science, Dublin, held on the 5th inst , a letter was read from 
H M Commissioners for the Exhibition of 1851, announcing that 
they had been pleased to place at the disposal of the College a 
science scholarship of the annual value of ^150 for the year 
189 3u These scholarships are specially instituted for the en¬ 
couragement of scientific research and are tenable for two years, 
and one of them has already been nominated to by [he Council 
of the College for the year 1891 92 


SCIENTIFIC SERIALS 

American Journal of Scunce, October —On a colour system, by 
O N Rood —An olireliie-beanng phase of a metamorphic con¬ 
glomerate in the Green Mountains, by C L Whittle —The age 
coaling in incandescent lamps, by R L Nichols The 
diminution of efficiency in incandescent lamps is due to three 
causes, viz , loss of vacuum, increase of re utance due lo the 
the disintegration of the filament, and finally the deposition of 
disintegrated carbon upon the inner surface of the lamp-bulb 
This deposition gives rise to what is called the age-coating It 
appears that the rate of deposit of the coaliQg in incandescent 
lamp-bulbs is greatest in the early part of the life oT Lhc lamp 
For example, in the case of a lamp which luted Boo hoars, more 
than half the coaling was deposited during the first 200 hours 
The loss of brightness due lo the absorbing power of the age- 
coating is a variable part of the total loss, being greatest in 
lamps of high initial efficiency The coating doe« not appreciably 
modify the character of the light transmitted, u shown by ■ 
■erica*of photo-spectroscopic measurements The distribution of 
the coating within the bulb is nearly uniform. No marked differ- 
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ence between treated and untreated filaments Appears to exist as 
regards the coating produced from them It has been pointed 
out, however, Lhai in the ca^e of lamps exhausted without the 
aid of mercury the age-coaling is scarcely perceptible —Mica- 
pendotite from Kentucky, by J S Oilier —Glaciation in the 
Finger Lake region of New York, by 1) F Lincoln —Certain 
points in the interaction of potassium permanganate and sul¬ 
phuric acid, by F A Gooch and E W Danner When these 
Iwo bodies are brought into solution together there is developed 
a tendency towards reduction on the part of the permanganate, 
which is the greater as the strength of the icid ix increased, as 
the temperature is raised, and as the duration of the action is 
extended At first, the oxygen lost to the permanganate is 
liberated, whereas in the later stages manganrsc is precipitated 
in the form of a higher oxide or retained in solution in the form 
of a higher sulphate —Crystallography of the crosium mercuric 
halides, by S L Pcnfield —Silver henmulphate, by M C Lea 
—Restorations of Claosaurus and Centosaurus, by O C Marsh 
-Restoration oi Mastodon Amencanu\ (Cuvier), by the same 

The number of the ATuozhi GiornaU Rotamco Itahano for Octo¬ 
ber 1-1 entirely occupied by the continuation of Sig Nicolia’s 
Statistics of the Flora of Sicily 

American Journal of Mathematics, vol xiv , No 3 (Balti¬ 
more, the John Hopkins Tress, 1H92) —The title of Prof 
Cayley's communication, “ Corrected Seminomiant tables for 
the Weights 11 and 12 " (pp 195-200) explains it&elf It con¬ 
tains a belter form of tables, which were given in a previous 
volume (vn , pp 59—73) Weierstrass, in his memoir " 7 ur 
Funkiionenlehre,” called attention to certain functions, which 
offer special singularities “ Au lieu de presenter un nombre 
fini 011 mfim de points singuliers essenlitls tsolls elles oflrentdes 
lignes singuberes essentielles ou mCme ties espaces lacunatres \ 
TinUrieur de^quels elles cessent d’exiMer By Tequest of Mr 
Hermit, M II Toincart discusses the subject m an article 11 Sur 
les functions i espaccs lacunaires ’ (pp 2QJ 221)—J C Field, 
wnlcs on “ Transformation of a System of Independent 
Vanahle9 ” (pp 2 jo-236) —Mansfield Merriman discusses ‘ 1 The 
deduction of final formulas for ihe Algebraic Solution of the 
Quarlic Equation 1 ' (pp 237-245), and I S Hulburt in 
remarks on 11 A class of new theorems on the number and arrange¬ 
ment of the real hranches ol plane Algebraic Curves ” (pp 246- 
250), follows up recent work, in ihe same direction, by Messrc 
Harnack and Hilbert ”—" The Symbolic notation of Aronhold 
and Clebsch " tpp 251-261) has for its object the exposition of 
tins notation, " so well adapted to the expression of functional 
invariants," in an English form ihe same writer, W F 
Qqgood, also contributes a note on 11 the ^y*tem of two simul¬ 
taneous Ternary Quadratic forms ,, (pp 262-273) This, like¬ 
wise, is a simplification for the benefit of English readers It 
contains an account of Gordon’s method, and employs the 
notation of the preceding Article —H S While communicates 
notes “on generating systems of Ternary and Quaternary Linear 
transformations" (pp 274-282), and “a Symbolic demonstra¬ 
tion of Hilbert’s method for deriving Invariants and Covanants 
of given Ternary forms ” (pp 283-290) This latter paper also 
uses the symbolic notation of Aronhold and Clebsch in a sim¬ 
plified statement of recent results developed in Hilbert’s notable 
paper 11 Ucber die Theorteder Algebraischen Karmen " (Math - 
Aca , vol 36, pp 524-6), The only paper, m the present 
number, which was read before the New York Mathematical 
Society 19 one by the President, Emory McChntock, " Onthe 
Computation of Covariants by Transveclion ” (pp 222-229) 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, October 17 —M Duchartre in the 
chair —On Mr Barnard’s discovery of the filth satellite of 
Jupiter, by M F Tiwerand —On the application of certain 
methods oT successive approximation to ordinary differential 
equations, by M Emile Picard — On a reaction alleged to be 
peculiar to spermine, by M Duclaux,—Observations of Lhree 
new imall planets discovered at the Nice observatory by means 
of photography, by M Chariots ; report by M Perrolin (see 
Astronomical Column) —On Lhe coexistence of dielectric power 
and electrolytic conductivity, by M E Bouty A vindication 
of priority,—On the polarization of light of various colours by 
the atmosphere, by M N PillscMkoff There is a well marked 
difference between the intensity of polarisation of blue light and 
that of red In the atmosphere The Intensities measured by 
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me ana of a Cornu photo polanmeter I'he eye-end of this instru¬ 
ment is covered with a cobalt glaSS, the quantity of polarized 
light from the chosen poinL in the sky 19 measured, the blue glass 
replaced by a ruby glass, and the determination repealed for the 
latter Generally, the intensity of polarization for blue light is 
sensibly greater than that of the red This h not favourable to 
Uallcmand’s theory of the blue colour of the sky as a phenomenon 
of fluorescence The difference of polarization is, however, not 
constant, but depends upon the direction of the wind A series 
of observations made at Kharkoff between April and September, 
lS92, show 1 maximum difference with a souLh easterly wind, 
diminishing symmetrically on boLh sides, and even becoming 
negative at W N W, The amount of polarization of the 
blue shows the opposite distribution, so that when the pulanza 
lion nf the atmosphere rises or falls, the effect is greater in the 
)e^ refrangible radiations than in the others i here is also a 
notable relation between polarization and atmospheric moisture 
The S,E brings Lhegreatestamount of precipitation,lhe northerly 
winds the least It is also probable that dust and diy fogs 
exert a considerable influence, as shown by the circumstance 
that the greatest differences have heen obtained in high winds, 
when the whole town was covered with dust -On a new way of 
preparing acetylene, by M I Maqucnnc (see Notes) —On Lhe 
analysis of mixtures of ammonia and melhylamines, by M H 
Quanlin —On the nervous tissues of some invertebrates, ny M, 
A U Griffith* —Examination of some rocks collected by Prince 
Henry ol Orleans on the lower Black River in Tonkin, by M, 
Stanislas Meumer —Note on the miocLne formations nf western 
Algeria, by M Jules WeKih The miocene formations occur 
In normal succession near llamman Riva, where they rest on the 
Cretaceous It appears certain that the last upheaval of lhe 
Allas did not take place aL the end of the Helvetian epoch 
(middle miocene), as hitherto believed It was post Tortoman, 
and look place at the end of the upper miocene For the forma¬ 
tions of Gontas, Ben Ghicao, Mascara, &c , are Tortoman , they 
are within lhe block of the Atlas Mountains, and have been 
lifted to heights of Boo, 1000, and even 1700 metres This 
result tends lo confirm the general idea worked out within the 
lasl-few years that the zones of folding are nearer lhe equator in 
proportion as they are more recent 

AMSl ERDAM 

Royal Academy of Sciences, September 24, Prof Van 
de Sande BakhuyseD in the chair —Mr II A Lorenu dealt 
with the reflection of lijjht hy moving bodies In a former 
paper (“Arch neerlandaises," t xxv p 363) lhe author con¬ 
sidered the propagation of light through a p inderable dielectric 
which has a movement of translation, hut leaves at rest the 
inclosed ether The equations then arrived at may be wriUen 
in the form — 

div I) = o. div H = o, 
curl E — - H, curl ^ vect (F/) ^ 4 * 0 , 

4wV a D = n 1 E -+- vect (H/), 

the vectors H, I\ E, and / representing lhe magnetic force, the 
dielectric displacement, the electric force, and the velocity of 
the ponderable matter The signs “ div " and “curl" have 
the aame meaning aa in Heaviside’s formula {Phil Mag , 
5 l M® r V °I * X|1 P H8), and Vect (E/) indicates the vector 
product Finally, V U the velocity of light in vacuum, and n 
the index of refraction At lhe boundary of two media, 
possessing a common translation, there will be continuity of the 
normal component! of D and H, and of the tangential com¬ 
ponents of E and £ H + J- vecc(E/)j Ifi and r are the 

anglea of incidence and refraction for the relative rays (“ Arch 
n-<frian allies ,'* t ai f pp 129-134), Fresnel’s expressions for 
the amplitude of the reflected ray— 

-_r) and '/Ar ± 

sin {1 + r) tg (1 + r) 

have to be multiplied by 

2/, c os X 

* ~ v "* ’ 

where Wj relates to the first medium, and p x is the velocity, in 

the direction of l/ie normal, with which the reflecting sur face 
recedes. This result may be shown to be consilient with the 
conservation of energy, provided (hat the pressure exerted, 
according to MaiwefJ, by the vibratory motion, be taken Into 
account.— M ran Bemmelen made a second communication on 
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the existence of the crystalline hydrate of Fe,O r He obtained 
lhe ferrite of sodium (Fe a 0 |Na, 0 ) in different crystal forms 
Under certain circumstances this form waa a hexagonal plate 
These crystals could be metamorphosed by Lhe acLion of water 
in the hydrate of Fe g O„ without loss of their optical properties 
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THE UNIVERSITY COMMISSION 

HE University Commission is sitting frequently and 
has heard witnesses representing nearly every 
interest and every shade of opinion which have a right 
to be represented before it We have no knowledge of 
the efleet which the evidence laid before them has pro¬ 
duced upon the minds of ihe Commissioners , but we 
are sure that it must largely depend on the view which 
they have adopted as to the nature of their duties 1 hey 
may regard themselves as entrusted with the task of 
finding the terms on which 1 heterogeneous crowd of 
colleges and mechanics 1 institutes may be huddled to¬ 
gether, called a university, and allowed to confer degrees 
on such conditions as the rivalries of competing institu 
tions may permit when tempered by the moderating 
influence of Crown nominees, county councillors, repre¬ 
sentatives of the School Board and of the learned socie¬ 
ties, and any other assessors whom fancy may suggest 
Such a solution might no doubt secure peace in the 
sense that, weaned out by Long debate and hopeless of a 
satisfactory [solution, those who are most nearly inter¬ 
ested in the question might at last be compelled to 
make the best of a bad job 

This, however, must be urged against it That almost 
every teacher of eminence in London, together with a 
large number of those best qualified to represent the 
educational views of the provinces, have declared a prion 
that it would be unsatisfactory 

The other viewivhich the Commissioners may take is 
that they are charged with the responsible task of de¬ 
fining the ideal system which would best provide for the 
supply of the higher education in London That having 
defined this ideal they are then to proceed t<? show by 
what means the closest approximation to it which pre¬ 
sent circumstances will allow can be made, and so to 
fashion the constitution of the University as to ensure 
in the future a closer approximation still That this is the 
wider and more statesmanlike view is beyond question, 
and we sincerely hope that the Commission will adopt it 
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We may further hope that they will remember that 
although the n:w University should be able and willing 
to undertake all the multifarious duties which modern 
Universities have accepted as their own, the provision of 
the highest education and the doing all that in it lies for 
the advancement of learning must after all be the first 
and the highest duty of a University worthy of the name 
As to the means which would best realize these ideals 
there cannot be a doubt The present educational chaos 
must be reduced to order, the unwholesome rivalry 
between the London Colleges must be checked 

On this paint Prof Rucker, in an address recently 
delivered at the Yorkshire College in Leeds, made some 
remarks which we cannot do better than quote in full — 

“ The great provincial colleges are grouping them¬ 
selves into greater Universities In the north Manchester, 
Liverpool, and Leeds have concluded a formal alliance. 
Negotiations are already in progress for the establish¬ 
ment of a similar confederation in Wales The Midlands 
will no douht follow suit But if these afford, if in 
particular the north of England affords in the Victoria 
University, one of the happiest illustrations of the advan¬ 
tage of allowing Tree play to the tendencies which make 
for union no less than to those which encourage separa¬ 
tion, we have, unfortunately, in London a striking instance 
of the harm which follows if the action of either the one 
or oiher is artificially restrained 
14 The northern colleges were indeed happy in that the 
tendency to union was called into play while they were 
still in a sufficiently early and plastic stage of their his¬ 
tory to yield easily to its influence. In London difficul¬ 
ties, which seemed far more serious half a century ago 
than they do to moat of us now, have unfortunately 
retarded all centralizing action, till the sentiment and 
traditions which accumulate round institutions that have 
long moved independently, have enormously increased 
the inertia which tends to keep them in their separate 
paths 

11 This is the more unfortunate, as if a new University 
of London is to be a really great teaching university, 
the relationsbetween the London colleges must ultimately 
be closer than those which obtain between Manchester, 
Liverpool, and Leeds The principle ofrecognizing as col¬ 
leges of the University institutions for the leaching and 
management of which ine University is not responsible, has 
worked and is working admirably in the north of England 
It does not follow that it would succeed in London There 
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is indeed a fundamental difference between the two cases 
The colleges of the Victoria University are widely 
separated, and appeal to the strong local feeling of 
powerful and independent districts A generous rivalry 
may therefore exist between them without ill result, 
Each should be left, as they have been left, to work out 
their own success with as little external interference as 
possible. 

11 It is sometimes argued that because the population 
of London largely exceeds that even of such districts as 
Lancashire or the West Riding, there ought to be room 
within it for the separate and independent institutions in 
which teaching of the highest type could be provided 
This view ignores the importance of geographical 
separation, and unduly exalts that of the numerical 
magnitude of the population whose wants are to 
be met If Manchester and Leeds were on 

opposite sides of the Irwcll or Lhe Aire, if Lhey 
were connected by an elaborate system of over¬ 
ground and underground railways, then it would be more 
economical to concentrate, in one or the other, the higher 
teaching which must now perforce be given in both 
The loss of time to the students in reaching the scene of 
their daily labours would be but imperceptibly increased, 
while the prestige of the colleges, great as it already is, 
their claims on the State, strong as they already are, would 1 
be enhanced in a proportion greater than that calculated 
by merely adding their separate reputations and resources 
In a city of the size of London it is desirable to multiply 
institutions in which preparatory work of all sorts is un- j 
dertaken, but I think it may be assumed as almost axio^ 
matic that it is impossible, at present at all events, to 
create in one town more than one institution in which la¬ 
boratories and lecture rooms and the other machinery of 
scientific instruction shall be provided on the large scale 
which the elaboration of the highest modern scientific 
teaching demands In London, then, the Leachers in 
almost all existing institutions feel the necessity for 
a combination of forces. They have expressed them¬ 
selves as willing to be formed into battalions and 
regiments rather than to be left to carry on their work 
as isolated companies I will not dwell on the fact that 
this desire could only be declared by men who were will¬ 
ing to risk their personal position for the public good, but 
I want you to observe how in this case also Lhe work of 
decentralization, which began with the foundation of Uni¬ 
versity College, London, has been followed and would 
have been far more effective had it been accompanied by 
a corresponding manifestation of centralizing force ” 

With these views we heartily agree, 

If ever we are to have in London laboratories such as | 
those which are to be found in Germany, it can only be 
if the higher teaching in each subject is concentrated in 1 
somejone great central institution, and if rival colleges are * 
allowed to combine their forces for the public good, instead 
of being compelled as at present to fritter them in sui¬ 
cidal competition 

Taking it for granted that all will admit that such an 
ideal would be the best if it could be realized, we believe 


It need hardly be said that such a statement is a 
parody of the views of men who have had at least as 
much experience as their critics [of the tone of mind 
of the governing bodies of great educational 
institutions, and who therefore would be the first to 
anticipate the difficulties which such demands would 
inevitably cause 

No responsible body has, as far as we are aware, 
advocated more than the establishment of a University 
on a basis which would permit the union of the various 
colleges, in whosebuildings the University teaching might 
at first be earned on, if the colleges were themselves 
willing Jhat such a union should be effected The 
advocates of union have all along been striving, not to 
attain an immediate and complete realizution of their 
ideal University of London, but to prevent the Charter 
being drawn so as to make that realization impossible 
It cannot be beyond the limits of human skill to frame 
a scheme which shall offer every inducement to the 
London colleges to effect an immediate fusion, and 
shall further provide that any approximation which 
may at first take place shall easily become closer m 
the future, 

The V ictoria University does not consist of competing 
colleges A federal University of London would consist 
of colleges which from their mere local proximity would, 
whether they willed it or no, be necessarily antagonistic 
I Unless the Commissioners fairly grasp this fact and 
realize that they have it in their power to lay down the 
lines on which a great institution shall be founded in 
close connection with the State, which shall concentrate 
under one central directing power all the educational 
efforts which are at present partly wasted through wa't 
of joint action, they will have failed to make the most of 
a great opportunity, and will have frittered the forces 
which, if allowed free play, are competent to do for the 
higher education of London all that the best friends of 
London can desire 


THE STUDY OF ANIMAL LIFE 

The Study of Animal Life By J Arthu Thomson, 
MA, ERSE "University Extension Manuals 5 ' 
(London Murray, 1892) 

HE chief aim of an “Extension Manual" as of 
14 Extension lectures ” is to stimulate interest and to 
Bpread information In natural science, at any rate, it is 
impracticable through the medium of either Extension 
lectures or Extension manuals, to give that training which 
the student, be he specialist or generalist, can obtain only 



that the possibility of its realization is chiefly doubted on 
two grounds, to neither of which any real importance is to 
be attached. 

It has supposed, in the first place, that those 
who advocate a policy Jof union among the London 
colleges think that this union must be earned out in 
all particulars immediately ; and secondly that in order 
to secure this end it must be carried out by compulsion, 
even if the practical confiscation of the property of the 
existing colleges were necessary. 

NO. 1201. VOL. 47l 


by practical work, aided by practical instruc tion But 
there are a great number of people, some already busily 
engaged, others on the threshold of their life's work, who 
possess some interest in, and some information about, 
those matters, with the study of which scientific men are 
occupied For them Extension lectures and manuals 
are a great boon , and to them Mr Thomson's work on 
“The SLudy of Animal Life" may be cordially recom¬ 
mended We trust it will stimulate them, as he would 
desire, to become themselves observers. 
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The work is divided into four paris, of which the 
first, entitled l£ The Everyday Life of Animals," deals with 
the wealth of life, the web of life, the struggle of life, the 
shifts for a living, the social life of animals, the 
domestic life of animals, and the industries of animals 
The second part, on “ The Powers of Life," contributed 
by Mr Norman Wyld, treats of vitality, the divided 
labours of the body, and instinct I he third par 
describes “The T ornis of Animal Life'' and includes 
chapters on the hfe-history of animaK, and their past 
history as read in the geological record The fourth 
and last part treats of “ I he Evolution of Animal Life " 
and, besides a discussion of the influence of habits and 
surroundings, and of heredity, gives a sketch of the 
evolution of evolution theories Appendices on the 
relation of animal life to human life, and on some of the 
best books on animal life bring the work to a conclusion 

"1 lie general arrangement of the subjei t-matter is, as will 
be seen by the above summary, well and carefully thought 
out, and the facts given in elucidation of the varied ten¬ 
dencies of organic development are skilfully marshalled 
and are derived from the most trustworthy sources The 
information given is therefore accurate and up to date 
The only suggestion wc have to offer in this connection 
is that a liLtle more selective elimination might have been 
exercised Some facts are given in so teise and con¬ 
densed a form that no one but a zoologist could appre¬ 
ciate their value If a considerable number of these had 
been struck out and the space thus gained had been 
utilized in expanding those that remained, the Extensionee 
would have been the gainer “ The Zoological Summary 
of the Animal Kingdom" (pp 210-272) might by some 
such process have been replaced by a sketch with more 
life and go in it As it stands it will, by many readers, be 
gracefully skipped 

In such a work style is an important element Here 
Mr Thomson is often exceedingly happy lie has ima¬ 
gination and a feeling for the poetic aspect of nature 
But his imagination and poetry need at times just a little 
chastening When he tells us that in birds “ the breath¬ 
ing powers are perfected and economized by a set of bal¬ 
loons around the lungs" and that their brains “ are not 
wrinkled with thought like that of mammals ” , when he 
speaks of the sponge as 11 a Venne-hke city of alls'* t 
when he describes the ciliated cells of the windpipe 
as " lashed cells," or the embryonic membranes as bttfh- 
robes" and when he says that in ponds subject to drought 
the organism often " sweats off a protective sheath which 
is not a shroud , and waits until the rain refreshes the 
pools'', in these and sundry other cases of which these 
are samples, one may question whether the expressions 
which we have underlined are justified either by special 
elegancy or by real helpfulness to a beginner And this 
we say in no spirit of hypercnticism, but as desirous of 
aiding the author in what is by no means an easy 
task » 

Somewhat deeper would be our criticism of sundry ex¬ 
pressions which are of essentially human implication and 
which in our opinion should not lightly be applied to 
animal activities. Much is said of the “ love " of animals 
for their mates when some such phrase as 11 sexual 
appetence ” would be more appropriate. For example, 
concerning ants we read ■— H After this midsummer day's 
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delight of love death aw aits many, and sometimes most.” 
And in the analysis of the forms of struggle for existence, 
we have the 11 struggle between rivals in love" Again, 
of the cuckoo it is said that, “ in spite of the poets, the 
role of this 1 blessed bird' must be regarded as sugges¬ 
tive of sin 11 1 And again, 11 It is not quite correct to say 
that the cuckoo-mother is immoral because she shirks 
the duties of maternity , it is rather that she puts her 
young out to nurse because she is immoral’ It is true 
that Mr Thomson adds this footnote — 11 The student 
will notice that I have occasionally used words which 
are not strictly accurate I may therefore say definitely 
that 1 do not believe that we are warranted in crediting 
animals with moral, esthetic, or, indeed, any concep¬ 
tions " Wc are glad to be thus assured Iiut why im¬ 
plant notions in the text which have to be eradicated in 
a footnote ? Does not Mr Thomson know how easy it 
is to sow tares and how difficult to root them out? 

Mr Norman Wyld’s chapter on “Instinct" is short, 
but quite to the point We hope that he may further 
observe and experiment in the field of comparative 
psychology, for he is fully alive to the peculiar difficulties 
of the subject, and there is a wide field before him in 
which the scientific workers are none too many In 
criticizing Mr Lloyd Morgan’s definition of instincts as 
“oft-recurring or essential to the continuance of the 
species," Mr Wyld says —“ This is not quite satis¬ 
factory, for many actions that are instinctive are not oft- 
recurring, and many are not necessary to the preserva¬ 
tion of the speciesHe does not show that Lhere are 
any such actions which are neither the one nor the other 
Wc have reason for supposing that he understood 
Mr Lloyd Morgan to say that instinctive actions were 
“ oft-recurring and essential to the continuance of the 
species " But this he did not say 

In conclusion we may repeat that “ The Study of Am 
mal Life," though by no means faultless, may be recommen¬ 
ded to Extension students and the general reader as, in the 
main, accurate, readable, and suggesLive 

C LlM 


VECTOR ALGEBRA 

Ftmaples of the Algebra of Vectors By A Macfar- 
lane, M A , D Sc, LL D , F R S Edin., Professor of 
Physics in the University of Texas Reprint from the 
Proceedings of the American Association for the 
Advancement of Science, Vol XL, 1891, pp 65-117 
(Salem Press, Salem, Mass, 1891), 

'T^HIS is a very suggestive contribution to the founda. 

L tions of the Algebra of Vectors as recently so 
strongly advocated in America by Prof Willard Gibbs, 
and in this country by Mr Oliver Heaviside 

The extensive use of quaternions among physicists 
has been prevented by the fact that the meaning of a 
product of vectors has been made to depend on the 
use of a vector as a quadruntal versor, and by the fact 
that this method leads to the square of a vector being 
negative. The advocates of the new algebra define a 
product of vectors independently and m such way that 
the square of a vector Is positive Rotations are ex¬ 
pressed by means of dyadic*, or ratios between vectors 
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and the quaternion notion of a vector being also a quad- 
rantal versor not entertained at all 

The author of this pamphlet devotes a portion of it to 
the consideration of quaternions, which he holds 
should form a distinct algebra by themselves, and he 
suggests a special notation for them He restricts a 
quaternion proper to a pure number (a stretching factor) 
combined with a certain amount of turning A vector, on 
the contrary, may be a quantity of any dimensions, 
possessing direction, with no suggestion of turning 
attached to it 

He clearly shows that the objectionable minus 
which occurs in scalar products in quaternions arises 
from the attempt to use the same symbol both for a 
quadrantal versor and for a vector, so that the laws 
established for dealing with one set of quantities may 
hold also for the other set, or for a combination of the 
two 

It may be worth while to notice that this minus sign of 
the quaternionists would disappear as an explicit 
symbol if they considered the second vector as being 
drawn from the end of the first, as AB, DC, and then 
took the angle ABC as being the angle between the 
vectors—that is to say, if, in a polygon of vectors, they 
were to define the angles between the successive vectors 
to be the internal angles of the polygon Indeed, by 
many the interna] angles of a polygon (or triangle) are 
considered as being the angles between the sides, though 
there 19 loss of real naturalness and of symmetry caused 
by 90 considering them for instance, the connection 
between A, B, C and a, b, c in a spherical triangle would 
be greatly simplified if A, D, C were to denote the external 
angles However, if we consider these internal angles 
to be the angles considered by the quaternionists, the 
reason for the square of a vector being negative appears 
at once , for if a be the quantitative part (freed from the 
notion of direction) of a vector A, we have A A = a 2 cos 
[8o°, A and A being consecutive sides of the polygon 
which have straightened out till the internal angle 
between them ib i8o° 

It may therefore be contended that the quaLcrnionists 1 
minus is not quite irrational in vector algebra (though it 
cannot be said not to be inconvenient there), and that 
the advantage of being able to treat a vector as a quad¬ 
rantal versor without having to establish a new set of 
formula far more than compensates for the Joss of sym¬ 
metry On the other hand, the advocates of vector 
algebra without the minus would probably reply that they 
have to deal with vectors which are not in any sense the 
same as quadrantal or any other kind of versors, and that 
the imaginary completeness gained does not in any degree 
whatever compensate for the loss of naturalness and loss 
of symmetry involved in the minus 

The author differs from Prof Gibbs and Mr Heaviside 
in the mode in which he defines the product of two 
vectors, as he considers the compute product formed on 
the understanding that the multiplication shall obey the 
distributive law. He then finds that this complete pro¬ 
duct consists of a non-directed part, and of a directed or 
vector part, the former consisting of the product of the 
two quantities into the cosine of the angle between them, 
and the latter of the product of the two quantities into 
the une of the same angle, having as axis the normal to 
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the plane containing the two vectors The angle Is the 
angle through which the first vector (occurring on the' 
left-hand side of the product) would have to turn to make 
its direction coincide with that of the second 

Prof Gibbs and Mr Heaviside, on the contrary, define 
the scalar product and the vector product as if they were 
entirely distinct and independent quantities Finally the 
same result is attained, but Prof Macfarlane's mode 
of introducing these partial products as arising naturally 
from applying the distributive law of multiplication would 
seem to have an advantage from the point of view of a 
student. 

Prof Macfarlane dwells emphatically on the importance 
of considering dimensions of vectors, as well as their 
direction, and to emphasize this he separates his vector, 
not into tensor and unit-vector , but into quantity and 
direction Thu9 in the equation X = av, v is the quan¬ 
tity, and 1 denotes the axis Ilencc the equation jk = 1 
is not a violation of dimensions, but is merely a conven¬ 
tion as to the interpretation of a composite direction, a 
convention, moreover, which could only be adopted in 
space of three dimensions, and is the statement that the 
plane in which / and l lie has its orientation sufficiently 
indicated by the normal direction 1, with the further 
convention that the angle from j to k shall be considered 
positive 

The auLhor’s notation is novel, and forms a very im¬ 
portant feature in hia treatment of the subject The 
scalar product of AB, which is ab cos (rf<£),he calls cos ( AB) 
and the vector product he calls Sin AB, its magnitude, 
irrespective of direction, being denoted by sin AB 
Possibly an improvement in this latter would be to denote 
it by smab , and then the capital letter in the complete 
vector would become unnecessary 

The particular symbol used to denote a scalar or a 
vector product is a matter of secondary importance, but 
is a matter which must sooner or later be settled if vector- 
algebra is to come into general use Lord Kelvin is of 
opinion that a function-symbol should be written with not 
less than three letters, and Prof. Macfarlane's notation 
obeys that law, and is moreover easy to work with, but 
is incomplete, being applicable to products of two 
vectors only Mr Heaviside uses no prefix at all to a 
scalar product, but considers that AB means the scalar * 
product. He uses the quaterniomc expression V AB for 
the vector product Prof. Gibbs uses no prefix for either, 
but denotes the scalar product by A B, and the vector 
product by AxB The three-lettered prefix seems the 
clearest in both cases to denote the special product 
intended, and the symbols cos and sin are more or less 
suggestive 

In forming a product of three vectors, Prof Macfarlane 
makes the convention that ABC shall mean (AB)O, the 
combination commencing on the left. In his notation 
this product expands into 

(cos AB + Sin AB C 

= cob (cot AB C + Sid AB - C) + Sin (cos AB • 0 + Sin AB . 0 ) 

= coi (Sin AB • 0 ) + Sin (cos AB C) + Sin (Sin AB ■ C) 

*»vol ABO + C . cos AB + Sin(Sin AB - C) 

which finally becomes 

= vol ABC+ 0 cos AB+BcosAC- AcosBC ; 
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•where vol (ABC) denotes the volume of the parallelopiped 
of which ABC are three adjacent edges The only ob¬ 
jection to this name lies in its suggesting that A, B, C 
are linear vectors 

Here appears the defect in the author's cos and sin 
notation, in that it cannot be applied to the products of 
three vectors, or at least that the special reason for its 
use has disappeared, and the author does not suggest 
so applying it 

But Lhere is a certain perspicuity attained by this very 
limitation of the cos and r/// notation to the products of 
only two vectors, inasmuch as there can be no ambiguity 
in the meaning of an expression in which they occur, even 
if brackets are omitted or placed diflerenLly Indeed, 
instead of cos (bin AB C) the author writes cos (Sin AB)C, 
which seems a curious use of Lhe bracket But 
cos Sin AB C, or preferably cos C Sin AB , is just as 
explicit, and even cos Sin ABC, though wrong to write as 
being puzzling, can only have the same meaning 

The author concludes with short sections on dyads and 
matrices, on scalar- and vector-differentiation, including 
scalar-di/Terentiation of a quaternion On the last page 
are a senes of propositions relating to the addition of 
scalar and vector quantities situate at, or passing through, 
specified points 

The pamphlet 13 confined solely to statements of 
principles and the section devoted to dyads and matrices 
is very condensed, so that it is not in any sense a text¬ 
book for students It is rather a synopsis of the subject, 
with the introduction of a special notation which the 
author has found useful A text-book of vector algebra, 
with examples showing its application to problems in 
geometry, mechanics, and general physics, and contrast¬ 
ing the method with the Cartesian method of treating the 
same problems, is much needed, as many physicists are 
becoming interested in the new algebra, owing in great 
measure to Mr O Heaviside's able exposition of its 
principles and applications in Lhe Eleitrutan and else¬ 
where. 

THE LAKE OF GENEVA 

Le Ldman Monographic I-jmnologiquc F A Forel 

Tome Premier. (Lausanne F Rouge, 189.) 

ROF FOREL has been for some years occupied in 
studying the Lake of Geneva, and has now published 
the first instalment of the fruits of his labours 1 he work, 
when finished, is intended to be a complete monograph of 
the history of a single lake, and will be a most important 
contribution toaninterestingbranchofphysical geography 
In the present volume the geography, the hydrography, 
the geology, the climatology, and the hydrology of Lake 
Ldman are discussed, after some introductory matter 
relating to the instruments employed in sounding with 
other preliminaries. But, though only a single^volume, 
the work embraces so many questions that we must, for 
want of space, confine our notice mainly to one, which, 
of late years, has attracted the most attention, at any rate 
in this country, viz. What has been the origin of the 
lake basin? Was it formed by the old Rhone glacier or 
in some other way ? The especial value of Prof Ford’s 
memoir is the number of new facts which it brings to 
beir on the problem thus propounded 
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The Lake of Geneva, however it may have been 
caused, is more modern than the middle of the Miocene 
period " Le lac n’existait pas encore, la vallde du Ldman 
nVtait pas mcme indiqude quand la mer helvdtienne 
dcposait les mollasses d'Epalinges et du Mont ” Its 
slopes, and almost certainly its bed, are covered with 
glacial deposits, of later date than the formation of its 
basin terraces around its shore indicate that its waters 
once reached a higher level, the greatest elevation which 
can be identified with certainty, being about 30m above the 
present surface l he next pause was at lorn . after that 
the lake sank (the fall always being rapid) to its present 
level Traces of still higher terraces are to be found on 
the north shore, buL as these neither can be identified on 
the opposite side, nor correspond with any natural bar¬ 
rier in the course of the Rhone below the Jake Prof 
Forel doubts whether they indicate old levels of its waters. 

Lake Ldman consists of two basins The first and 
larger extends from the embouchure of the Rhone to the 
n n row of Promenthoux A t the east end the slope of the 
cone of alluvium deposited by the Rhone in no part ex¬ 
ceeds 2> J First comes a zone of very shallow water 
oft' the actual shore line , to this succeeds a more rapid 
slope, which gradually eases off as it descendg lhe 
cunent of the Rhone has made and maintains a well- 
marked channel in Lhis mass of detritus, and the contour 
lines are atfected down to 250m At the embouchure of 
the Dranse, on the south shore, another alluvial conchas 
been deposited This, however, is rather steeper, but it 
is much smaller, and does not perceptibly affect the 
course of the subaqueous contour lines below about 2 "om 
On the norih side of the basin the slope vanes Under 
the walls of Chillon the descent is rapid, amounting to 
137 in 100 , it is nearly the same near St Gingolph on the 
opposite shore, doubtless indicating submerged crags , 
buL it is generally more moderate West of Vevay it is 
about one in four, whence it changes gradually to one in 
ten opposite to Ouchy 

West of this port the descent is still more gentle, and 
so it continues round the western end of the basin, the 
lip of the latter being 75m below the surface- The con¬ 
tours of ihe south side correspond generally with those of 
the north, and the form of the basin is evidently related 
to Lhe geology of the district, being narrower and steeper 
among Lhe harder rocks at the eastern end The deepest 
part is a large rudely triangular area, the apex pointing 
towards the west, and the base lying roughly north and 
south, extending from almost opposite to the embouchure 
of the Dranse to near Lutry All this area is an almost 
level plain, for it is wholly below the 300m. contour line, 
but the greatest depth obtained was only 309 7m, 

The Petit Lac may be described as a comparatively 
nan-ow and shallow trough, rising very slowly from a 
depth of about 70 to 50 metres, and then gradually 
mounting to the embouchure of the Rhone, Us bed being 
slightly interrupted by five small shallow basins, which 
roughly speaking, have a linear arrangement, but their 
floors only sink four or six yards at most below the 
general level 

The lake to some extent is still held up by the huge 
mass of gravel brought down by the Arve, through which 
the two rivers have now cut their channels on either side 
of Lhe plateau of La BAtie below Geneva. But it is 
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in the main a true rock basin, though its bed no doubt 
is concealed beneath glacial deposits and the finer mud 
brought down by rivers This alluvium has been studied 
by Prof Forel, but into the matter we are unable to 
enter 

Both the origin of lake basins in general and of that of 
L£man in particular are carefully discussed by Prof Forel 
He examines, only to reject as attended by insuperable 
difficulties, the hypothesis that it was excavated by the 
old glacier of the Rhone He shows that the subaqueous 
portion corresponds in its general features with a river 
valley, and is only a prolongation of that of the Rhone 
This valley was first defined at a very early period in the 
uprising of the Alps f ns excavation progressed with their 
growth , it was practically completed at a Lime when they 
were higher, perhaps by some 1000 m , than at present 
Then the lake was formed by a general subsidence of 
the mountain region, the lowland remaining compara¬ 
tively unaffected The movements of the parts depressed 
may have been to some extent differential , but this, in 
Prof Ford's opinion, is not a necessary assumption To 
us, however, it appears that it would be veiy difficult to 
explain the rock barrier at St Maurice between the upper 
and lower plains without some amount of differential 
movement Prof Forel's view, of course, m not novel , 
for it has been long maintained in England as a general 
explanation of the greater Alpine lakes by a few geolo¬ 
gists, who never bowed the knee to the glacial Baal 
With their writings, however, Prof Forel does not appear 
to be acquainted, though they appeared m publications 
generally accessible 

The remainder of the present volume is occupied by a 
discussion of the temperature, rairfall, and general hydro¬ 
logy of the Lake L^inan region It is full of interesting 
facts and discussions, which we would gladly notice did 
space permit The book is well printed, and contains 
many illustrations, together with a large map of the lake 
on which the subaqueous contours are depicLed If the 
book were less diffuse its scientific value would have been 
greater, but Prof Forel pleads in excuse that he aimed at 
writing a volume which would be also acceptable to the 
general public, or in other words, would combine meat 
for men with milk for babes As a comprehensive 
history of a Lake is a great desideratum, it would be un¬ 
gracious to find fault with Prof Forel's very natural 
desire to secure a large number of readers and of 
purchasers. T G Bonney 


OUR BOOK SHELF 

Horn Measurements and Weights of the Great Game 
of the Worldj being a Record for the use of Sportsmen 
and Naturalists By Rowland Ward, F Z S (London 
Published by the Author, 1 S 92 ) 

In these davs, when every one is striving to “beat the 
record/* It Is only right that sportsmen should have 
clearly put before them the results already arrived at as 
regards the sue of the trophies and the weight of 

f ame-animals already obtained by their brother Nlmrods. 
Jo one is in so good a position to do this as Mr Rowland 
Word, to whose well-known “jungle" in Piccadilly all 
the leading shooters of the present day send their 
“ heads *' to be mounted and their 11 skins * to be stuffed 
It fa, however, much to be regretted that Mr Ward did 
not take into hit councils some brother “ F Z.S " more 
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versed 111 scientific knowledge than himself when he pre¬ 
pared this volume, or at any rate did not have the proof 
sheets revised by some loologist with a good knowledge 
of the Mammalia The consequence of this want of fore¬ 
sight is that the nomenclature and localities upon which 
the importance of ihe records entirely depends are in a 
very confused state, and in many cases quite erroneous 
1 ake the Deer (Cervids), for instance Of this family 
a very correct and accessible list, drawn up by the late 
Sir Victor Brooke, has been published in tne “Proceed¬ 
ings " of the Zoological Society for 1878, which Mr Ward 
would hive done well to follow But we find under the 
Sambur ( Cervus anstotehs) a head from "Java," where 
this species certainly does not occur, recorded in the list 
Next to this (p 10) comes the “ Central and South Indian 
Sambur, Rush htppelaphus ” (whatever this may be), but 
three out of the four specimens assigned to it are from 
Nepal 1 On the other hand, several heads from Java are 
attributed (p 22) to Cervus rusa } which is merely a 
synonym ot Ceti>u\ htppelaphus 

The heads of the large Deer of the Caucasus obtained 
by Mr St George Littiedale are assigned (p 28) lo the 
Ked Deer (Lervtt\ e/aphus) But we have good reason 
to know that they really belong to the Persian Deer (C 
moral), quite a different species 

Looking over Lhe list of Antelopes, we find similar 
errors pievalent, though perhaps not quite to so great an 
extent the specimens of the Chiru (Punthalops 
hodgsom) are .assigned lo *' Indi i, J ' u liereas this Antelope 
is only met with in the snow-field-, of Ladakh and Tibet 
Nor can the “Takin" (Bitdorm r taxuolot) be properly 
stated to be from “ India " It orcui't only in the Mishmi 
Hills on the frontiers of Assam 

These vnd many like mistakes are the moie serious as 
Mr Wards volume is well got up, nicely illustrated, and 
likely to be frequently used by the sporting naturalist 
But the statements cont.unel in it cannot be relied upon 
for scientific accuiacy 

Der Piloponttis Vltsul/i tine* Landeskundt auf 
ideologist he* UrundUi^c Von Dr Alfred Philippson 
(Berlin R l riedl.tnder and Son, 1891-1892) 

GRihci- has hitherto been interesting mainly to 
scholars, archaeologists, and lovers of art , and no doubt 
it is from their various poinLs of view that the country 
will always be most eagerly studied The subject, 
however, has also elements of attraction for students of 
natural science, and it is to these elements, so far as the 
Peloponnese is concerned, that Dr Philippson ha9 sought 
to do justice in the present work His results have been 
obtained by direct personal observation, and are set forth 
with admirable clearness The book is divided into two 
parts, the first of which is called “ special/ 1 the second 
“general " In the “special " part the author deals with 
particular regions of the Peloponnese , in the “general" 
part he presents an account of the peninsula as a whole 
Dr Philippson is a careful and accomplished geologist, 
and has been remarkably successful not only m throwing 
fresh light on the geological phenomena of the country, 
but in showing their relation to the various orders of 
facts which come more especially within the province of 
the geographer He has also excellent chapters on the 
forms and phenomena of the surface, on climate, on vege¬ 
tation, on the animal world, and on the population In 
dealing with the last of these subjecti he has much that 
is valuable to say about productive industry, means of 
communication, density of population, and towns, villages, 
and other settlements. The interest of the work is greatly 
increased by maps and profile sketches 

Traiti Encycloptfdsque de Photographte By Charles 
Fabre (Paris; Gautler-Villars and Sons, 1892.) 

IN a previous number of Nature (vol xlvl p 4(4) we 
noticed the first part of the supplement which M. Fabre 
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proposes to brm^ out triennially The present two volumes 
form a continuation, and extend as far as § 5 of the second 
chapter in the second book, The author proceeds on the 
same lines as formerly, and places before Lhe reader 
in a concise way all the new methods of development, 
measuring lenses, apparatus, &c , from the particulars 
of constitution which characterize developers down to 
the latest form of kodak or tie camera Not only is 
each subject treated with the greatest care, but 
illustrations are numeiously distributed That which 
will add great value Lo the work as a whole is the inser¬ 
tion of references, for what, after all, is more annoying 
than having to wade Lhrough a great quantity of literature 
when the presence of one or two words uould have 
eliminated all trouble > W 

The Reliquary Quarterly At thaoloqical Journal amt 
Rtvieiu Vol VI (New Senes) (London Bcmrose 
and Sons, 1892 ) 

This \olume consists nf the four numbers of I he AVz- 
quary which have appeared during the present year 
The contents include many things which do not quite 
come within the scope of Naiurf , but it is satisfactory 
to be able to note that the writers, speaking generally, 
have done their work in a thoroughly scientific spirit 
Mr J Lewis Andre contributes an interesting and well- 
illustrated paper on leather in the useful and ornamental 
arts, and a clear account is given by the editor of a part 
of an early dial, bearing runes, which he was lucky enough 
to find some months ago in the churchyard of Skelton, 
Cleveland An illustration gives a good impression of 
the general character of the stone, the rune 1 ) on which, 
according to Canon Browne, are " Danish ' Among the 
other papers are two articles, by Mr D A Walter, on 
ancient woodwork, and a discussion, by the Kev A 
Donovan, of some of the problems connected with the 
career of Columbus 


LETTERS TO 1 /IE EDITOR 

Uhc Etti/oi does not \\o l d himself rtsponsihU for opinions rr- 
/' tsiul by /ns cpi / ti/Hfiidcntr Neither tan he unde) take 
to return, or to toirtspond with the writes s of ) ejected 
man usu tp/s intended tor thw or any other part of Nature 
Ah? notice is taken of anonymous cornmuuuations ] 

Nova Auriga 

On October 5 the Nova Auriga: was again observed under 
favourable circumstances, and the observation as to precautions 
in focussing necessary on account of chromatic abriranon of 
the refractor wu amply verified [Nature, September 22, p 489, 
in which note two corrections should be made eighth line, for 
41 varying 11 read "ranging," and fourteenth line, for "(’F)" 
read "(PG)"] The line near C waB distinctly seen *it times, 
but the blue and violet lines observed on September 1 \ were 
not seen ; the three green lines were very distinct 

On October 14 Lhe red line was much fainter, but there was 
an obvious bright line in the yellow, which may be lhe line 
which Dr Copeland estimated ns 580 I on August 28 (NATURE, 
September 15), or may be that nhich has been measured several 
times at the Lick Observatory [Astrophysics, October, p 717), 
and appears to hare a wave length of about 575 It had escaped 
my notice before, but I was induced to look most carefully in 
the yellow by considerations arising out of on attempt to recon¬ 
cile Mr, Barnard's observations of apparent nebulosity+turroumj- 
ing the Nova, as seen in the 36 inch refractor at Mount 
Hamilton, with my own observations of September 14 Mr 
Barnard’i "stellar nucleus " was the difficulty I here appears 
to be no doubt that the Nova ii emitting a spectrum similar to 
that of a planetary nebula, but ft seems to me necessary to have 
further spectroscopic evidence before it Is established that 
neboioua •* tension can be seen , if ft is to be seen with a simple 
eyepiece, ft most be looked for In a reflecting telescope, as the 
following considerations wilt show. 

Prtf, Keeler's study of the chromatic correction of the Lick 
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Kefr&clor shows ("Pub Asf See Pacific," Vol 11 . p 164) 
ihal the circle of aberration of F light on the focal plane for the 
D line has a diameter which is in Leims of the focal length 
CQ00349 We may lake this diameter as very nearly that of the 
circle oi aberration of D light on the focal plane for the F line 
ihus if a star emus only D and F light, and the F light is 
focussed, then the L) light will fill a cucle nearly 7" in diameter, 
and lhe star will look like a planetary nebula with a stellar 
nucleus If the star (mils light of wave lengths 500 and 575, 
then interpolation based on Keeler’s measurements bhowB that 
round a stellar nucleus in the focus for wave length 500 there 
must be a circle of aberration of nearly 4" diameter 

Mr Campbell found lines ol wave lengths 500 and 575 in the 
spectrum of Nova Aurics wnh respective intensities 10 and 1 
Mr Harnard describes tne appearance of nebulosity as "prelly 
bright and dense/' and as measuring 3" diameter My own 
inability lo see enher the circle of aberration for the yellow line 
when the jjreen was focussed, or the alleged nebulosity, may be 
explained in several wayi (eg smaller aperture of objeLt glass, 
climalic conditions, &c ) i be speclioscope could probably 
decide the question at Mount Hamilton by showing whether 
the minimum length of any of the lineB is that corresponding 
with 3" diameter on the slit I have not been able to do more 
ihiin observe that the yellow line is not visible when the 500 
line is focussed on the slit of a spectroscope having an effective 
dispersion of two 6o° prisms H F Newall 

Observatory, Cambridge, October 14 

Formation of Lunar Volcanoes 

While we have, on the lunar surface, a aeries of markings 
‘io evidently volcanic that no one thinks of applying any other 
term to them, we have on the other hand no explanation of 
their mode of formation which will stand examination The 
explanation given by Messrs Nasmyth and Carpenter in their 
splendid work on the moon, founded upon explosive expulsion 
of lava, fails to sausfy the mind when applied to wide craters 
with a low wall such as Shickard or Grimaldi, or which there 
are so many on the moon, and which look more like some dis¬ 
turbance in a semi-liquid surface than an accumulation of 
volcanic ctebns 

1 he umbrella like eruption figured in Messrs Nasmyth and 
Carp* nter's book does not represent any phenomenon within our 
experience, as the erupted material (unless light trough lo be 
driven by wind) Invariably falls back ini o the neighbourhood of 



Lhe vent, and we could not conceive of its being shot neatly 
out twenty-five miles on every side to form the familiar ring 
An explanation of the mode of formation founded upon lunar 
tidal mol ion occurred to me about seventeen yean ago, from 
observations on a cooling ilig, but until the recent publication 
of Mr Darwin's w ork on the history of the tides I was doubtful 
if that force were sufficient ta account for observed result p 
I had noticed that the rise and /all of a fused slag through 
holes in Us solidifying crust, formed enters exactly like tboseln 
the noon , and I enclose a photograph of a piece of tBat jlsg 
in which li reproduced ail the Baiicnt features of the lunar 
surface 

The mode of formation u aa as follows — 

The fused JJqukl (which was potash "black ash’" containing 
a mixture of lubslauces of very varied melting point) was aim 
giving off some gas, which escaped os at a in Fig 1, building up 
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a miniature crater a* at 6 , c, rf But the crater vent becoming 
intermittently choked, the accumulation of gu beneath the crust 
caused the liquid " lava " to rise through any neighbouring holes 
as at t,f giving rue to a ring crater The pressure of the ac¬ 
cumulated gas now drove out the obstruction in a , when the 
liquid lava receded in e aj at g This intermittent action went 
on till the crater 1 was built up—entirely by 11 rise and fall" (as 
of a tide), no gas escaping at thfj hole 

In the cue of the moon the use and fall would be caused by 
the tidal motion of the still liquid interior, The solid crust 
would resist (he periodic rise of the liquid interior, and the 
liquid would well through the crust ana recede again as the 
wave passed 

When the crust wu thin, and the lava very liquid, the large 
ring structures would be formed, as the lava would flow far, but 
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as the crust got thicker and the lava more vucid, the more 
striking craters like Copernicus would be built up. When the 
vent was very small, or the lava very viscid, the exuded Java 
would build up mountain ranges, or peaks like Pico, as it could 
not flow far, and would be cooled too much to allow of its flow- 
Jngback with the ebb tide. 

The existence of the cause proposed by Messrs Nasmyth and 
Carpenter, via., expansion on solidification, Is very doubtful 
The proof they adduced was that a piece of solid slag would 
float on liquid slag. But when slag solidifies it becomes filled 
with small cracks, which doubtless contain air, and so aid in the 
flotation When I was working at this subject I had some slag 
poured into an Iron mould kept cool by Immersion In water, 
When the slag bad cooled a distinct depression was seen on the 
upper free urnace, showing that the slag had contracted during 
solidification. No doubt its contraction or expansion will de¬ 
pend upon Its cotnpodlipn, and we do not know the composition 
of the moon's surface, bat we need not depend upon a doubtful 
property for an explanation when a set of conditions have 
existed which must nave yielded an ample force for the pro¬ 
duction of the observed renlti. 

In Ihe photograph marked Fig. a, at a can be seen a enter 
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with a raised floor and a central cone, at b a crater filled to the. 
lip like 11 Wargentm," while on ihe plain near t>, and round the 
open craters, will be seen numerous minute craters, as on the 
moon's surface in the neighbourhood of ** Aristotle" or 
11 Copernicus," while in other photographs are seen walled 

} >lains like the "Mare Cnsium/' so that all the important 
eitures of lunar topography are reproduced in this slag, and 
there are many minor points of agreement which cannot be gone 
mio in the limns of a fetter. 

Although I have always considered the tides the cause of the 
wonderful lunar configuration, I was not satisfied that that cause 
alone was of sufficient magnitude, till ihe work of Mr Darwin 
placed the matter in such a clear light that I now venture to 
submit the Idea to your readers as a feasible explanation of the 
familiar lunar features J B Hannay, 

On the Need of a New Geometrical Term—"Conjugate 
, Angles 11 

r In geometrical discussions, such as arise out of a great 
variety of physical problems, it is frequently necessary to refer 
to an acute or obtuse angle A as being equal to another acute 
or obtuse angle B, because contained by two straight lines 
which ore respectively perpendicular 10 those containing the 
angle B Such a statement of the reason of the equality is, 
however, cumbrous Sometimes, indeed, such angles when 
acute might be described as equal because they are the comple¬ 
ments of equal (because vertically opposite) angles , but it will 
often happen that the figure doc*» not show the vertically oppo¬ 
site angles that would be referred to 

1 should be glad to know whether there is any term express 
ing the relation in question in use among either English or 
foreign writers, and, in default of such, would suggest that such 
angles be called conjugate, or if greater precision is required, 
rectangularly eenjugate, the general term conjugate to be used 
when we wish to refer to an angle A as equal to an angle B 
because contained by sides whose directions are the directions of 
the sides of B, after each has experienced nn equal and similar 
rotation in ihe plane of the diagram, whether the rotation is 
through a right angle or not 

The shorter inclusive term conjugate could always be used for 
the less general but longer term rectangularly conjugate, when 
brevity waa aimed at AM Worthington 

RNE College, Devonport, October 30 


Printing Mathematics 

The mam features of mathematical work ihnt give trouble in 
printing are three the expressing of (l) fractions, (a) powers, 
(3) rools 

(1) To simplify the expression of fractions we have the oolidus 
suggested by Sir G Stokes. But the solidus has been hitherto 
much less used than it might be, on account of the uncertainty 
as to how fax its influence rcachcB in any expression more com¬ 
plicated than the simplest fractions This uncertainty can easily 
be removed, and the usefulness of the solidus greatly extended 
by defining more definitely its exact meaning. This 11 done in 
the simple conventions proposed below. 

(2) To express the process of involution, the sign suggested 
by Mr C T Mitchell in the Electrician , is more concise and 
clearer Lhan that mentioned by Prof S P Thompson in 
Nature And Mr. Mitchell’s sign, if defined by conventions 
similar to those applied below to the solidus, is capable of a like 
extensive application, 

(3) To express roots we have the sign si But, when accom¬ 
panied by a horizontal line above to show the extent of its 
influence, tbu sign also requires special spacing But it can be 
brought into line with the rest by the use of tne same conven¬ 
tions. 

Taking then for 

a. the sign of division " / 

0. , ,, involution . . \ 

y. „ M evolution si 

wa may use each of these signs In either of two ways 1— 

L Simply as a sign of operation, In which case it can influence 
only the quantities Immediately adjacent to it 

II In a double capacity— 

(1) As a sign of operation. 
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12) As one end of a bracket, of which the other end is | 
Thi* bracketing influence may be directed either forwards or 
backwards, or both ways at once 


a Division 


Examples 


; P + d = | a + bjt + d, 
j = a + b(c + d\ , 

;-*= \* + t/c + d\, 

- ah/cd, a —. = abjcd \ , 
cd 

. {d + ,) = a/{6 + c){d + '), 


+ i)[d + e) 


= a/[b + c)[J + *) | 


= s.n «/», » 9 


I sin 8 /n 


Continued fractions also can readily be brought into one line 
by this notation — 

i\ d + , + g = \ alb + W + '» ^rl. 

Involution 

il & = a\£, =a a\-£, 

(a + b) c + d = | a + 4- d, 

a + <T ,rf - a + b v + d\ , 

(rt + 4 )' +i = | a + 4 \i + d | , 

r+d 

(a + !>)'+/ = | a + | r + d/e + f\ 

a b 

a\b/c and a/b\c rue ambiguous, but | a\b/e = be¬ 
cause | being unnecessary for \ in this case, can apply only 
(o + h) c 

to/- 4 is || 0 + i$\c/ d y two vertical lines being required* 
Similarly | a/b\e - (^j, n/b\c | - a\b/c | = a*’ 


«W\rf= a , 

y Evolution— 

Va + b + c = | r fs /a + i + c | , 

“^A + = 1 ° H l, 'J c+d l. 

^ + rf = i“ + ^ + * 

<* + * Vf + ~rf~= a + 4 + d \ , 

a + \jc + rf = a + + 

Id some cases lines of differing thickness might be advisable , 
for instance— 

There ore many other ways in which this notation might be 
used \ but the above will suffice to lllaitrate the advantages of 
it. And these advantages are substantial. It enables the work 
to be printed In the same space as ordinary letterpress, and thus 
avoids the special spacing, from which nine tenths of the troubles 
In mathematical printing arise. It requires no new types, except, 
perhaps, \, and each of the signi used is suggestive of the 
original mode of writing for which it is a substitute It can be 
am without confusion In conjunction with all ordinary brackets 
How for this notation would suit very complicated expressions, 
is a point that would have to be determined by experience j but 
for printing mathematics of ordinary complexity it would be 
aseful in economising ipace and dim!making the risk of 
{winters 1 errors without any sacrifice of clearness* 

Cambridge, October 27. W. Camj e. 
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" SunBhine " 

In acknowledging the courteous criticism and the kind re¬ 
marks which " C, V R ” has been pleased to make about my 
little book, may I be permitted to comment on one or two poinLs, 
which I think he has imperfectly understood from the text We 
all know that when "C V R "undertakes to review a book, 
he does his work in a thorough and searching manner, and from 
his critique it is evident that "Sunshine 1 ’ has been well read 
Notwithstanding this, In one or two of the instances selected for 
criticism the meaning, at once simple and obvious to a little 
child, who neither knows nor suspects any other, seems to have 
missed him, presumably because he knows all the bearings of 
the subject Thus it is sometimes a disadvantage to be learned 
Of this I propose presently to give an instance in the order which 
it occurs 

After poking fun at me, because, the " Sunshine ” course being 
ended, Tommy meets King Sol face to face and "has it out 
with him," my critic proceeds to discuss the limits within which 
the imagination may be appealed to as a factor in scientific 
education, and while I agree wiLh him in the mam, I am templed 
in passing to remind him or what Tyndall terms 11 the scientific 
use of the imagination," to which the clearness and (to me) Lhe 
charm of his own lectures is largely due Be that as it may, in 
one of " Nature’s Story Book 9 ” I feel fully justified in employ¬ 
ing, 71 nthtn the limits oj scientific accuracy any or all of the 
powers of the mind, which shall help children and others to realize 
the relation they bear to their surroundings, assured that in • 
course based upon some hundreds of experiments synthetically 
worked out and deductions made—a course whose main object 
is to lead children to ^0 direct to Nature, via experiment, for 
Lheir knowledge, there 11 little danger that the imagination be 
cultivated at Lhe expentc of the reasoning faculties The ex¬ 
perience of the writer is that the children attending the lectures 
became extremely critical—a state of mind which, although of 
inestimable value m acquiring knowledge, is not one of Lhe 
happiest in other respects Therefore it was thought desirable 
to provide them with some necessary ballast, and this is mydefence 
of the hypnotic visit to the moon, and the o^her two chapters to 
which the cntic alludes, 

Natural science apart, it seems 10 me that the tendency of the 
school teaching of to-day Is calculated rather to make children 
hard and matter of fact For this reason I have endeavoured 
in these Sunshine Stones to interest children in the poetiy of 
their common lives, myself playing somewhat the role of an 
optical instrument, presenting Images sometimes real, some¬ 
times virtual of those physical beauties which touch them at 
every point The fact that " C V B n recognises in M Sun 
shine” the realism which the "picturesque language” was in¬ 
tended to convey, disposes of the case of my Cape Town 
reviewer, who mildly insinuates Lhat I have been guilty of some- 
frattd upon little children in calling "Sunshine” a story-book 
Therefore I am the more glad that " C V B " agrees with me 
that the mathematical side of these questions should not be 
obtruded, There are so many excellent text-boolu which 
supply that information for older pupils. I need not say 
that I shall be most happy to aad the exception in the 
case of the rainbow I thank him aloo for pointing out a 
passage In the notes where an additional clausa is necessary, 
owing to the transposition of a paragraph Bui I lake excep¬ 
tion to the statement about the top, for it is evident that the 
experiment 11 not made under the tame conditions as that which 
"C V B ” has in romd, because my boys get green and he 
gets (he says) white, or nearly white The home experiment 
reads "lam giving each of you squares of coloured paper to 
take home , then you may have the papers to put on your 
tops—, cover half blue and half yellow, spin the top and 
you will see green ’’ A note on page 341 refers to the kind of 
paper Now it seems to me from the expression "pointed 
disc,” which " C V B." has made use of, that possibly ne may 
have bad Clerk Maxwell’s top in mind when he wrote 

When I say to a boy, 1 * Here are two squares of paper, one blue 
and one yellow ; when you’ve done so and so, you can have the 
paper to keep—cover your top, half yellow, half blue, &c the 
lad understands me, and when I am not there he takes out his 
halfpenny Whip-top, tears a pieoe of the blue paper, and 
rendering it slightly adhesive hammen it down on the top with 
his right fist, ne tears a similar piece and treats It In the same 
way, and so on until he has covered half Then he takes the 
yellow paper and coven the other half with irregular patches oi 
yeHow* He spins the top and sees green. 
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How different is this from Clerk Maxwell's top Clerk Max¬ 
well selected for hla top the purest of paper and pigment' He 
endeavoured to match the spectral colours (considerably diluted) 
He selected a scarlet red with a tinge of orange like orange-red 
vermilion, lying In the spectrum one-third the way towards D, 
between the lines C and D His green was one fourth the dis¬ 
tance from E, between E and F, and resemhled emerald green 
He also selected a blue violet midway between F and t>, 
which was imitated by that pumt of colours—ultramarine Now 
let us try the given experiment under the favourable conditions 
guaranteed by Maxwell’s discs, viz , the purest of colours 
painted on Whatman's paper Taking up a disc of ultramarine 
and another of pale (not orange) chromo yellow, and conceal¬ 
ing half of one disc behind the other, on rotating the compound 
disc so that the eye shall receive simultaneously blue and yellow 
Light, the result la not white or even practically while, but a 
gr¥y t ttngfd with yellow By a careful adjustment, hiding more 
of the yellow and exposing more of ihe hlue (thereby altering 
the proportions of the text), it 19 possible to get rid nf this 
yellowness and to obtain an absolutely neutral grey which it 
might be possible to persuade some gro^n up people repre¬ 
sented while, but which on analysis yields 71 j per cent black 
to 28^ per cent white This may be proved by revolving a 
disc of black and white sectors in the above proportions, the 
results in each case being identical But even this result, un¬ 
satisfactory as it is, does not apply to the passage quoted in 
the taxi, in which no special conditions are observed, I main¬ 
tain whnt is easily proved by experiment in less time than it lakes 
to write it, that when ordinary colours, eg, gamboge and 
Prussian blue, are used, the residual light is green 1 

T fenr that already this letter is too long, and since I do 
not wish to monopolize the space kindly placed at the dis¬ 
posal of your correspondents, I must defer the coD9ideration 
of (he annotations on soap films The other points are dealt 
with In the preface Amy Johnson 

5a Lower Sloane Street, S W , OcLober 12 


arranged equal intervals of lime In front of the moving plate a 
frog’s heart was placed in a slit on a screen , at each break a 
shadow of the heart was thrown on to Lhe plate by means of the 
induced spark By this means thirty positions of ihe heart were 
registered , the pictures were all sharp and clear I have also 
used the same method for photographing the movements of In¬ 
sects 

Since these experiments which I showed during the University 
Extension Meeting in Oxford this year, I have made several 
attempts to get spark photographs of the front view of objects 
(not their shadows) In my first experiments the objects were 
illuminated by an electric spark, the image being received on a 
plate in an ordinary camera I found that so much useful light 
was shut off by the lenses that only a dim picture could be 
produced A quartz lens was next tried and the result! were 
rather better I then determined to use nolens, but m its place 
a silvered mirror A concave reflector made by silvering a con¬ 
cave lens of about 10 c, m diameter was so placed that it reflected 
the image of a white paper star 7 c 111 diameter, revolving about 
60 times in a second, on to an ordinary photographic plate, the 
total length traversed by the light being 80 c m The star was 
illuminated with a spark exactly similar to that used in r he 
previous experiment , on development a good picture ofthe star 
came out The reflector was neither well made nor well silvered 
1 he idea was suggested by observing some spark photographs I 
obtained of waves on the surface of mercury reflecting light 
When a steady light is used a photograph of any object is 
readily obtained hy reflection from a suitable mirror Prob¬ 
ably a steel surface u ould be best The mirror and plate 
were placed in a long box provided with a hole at one 
end through which the light reflected from the object passed 
A few experiment! made on living objects 10 test (he time of 
exposuie in Reflection Photography showed that 111 order to 
avoid over-exposdre, a very rapid shutter must be used 

Frederick J Smith 

Trinity College, Oxford, October 25 


I do not think that the observations on my review of M Sun¬ 
shine" reauire more than a very short answer 

I considered that the authoress had not by any means cleared 
the confusion which usually exists as to the meaning of the 
expression ‘ 1 mixing of colours ” It la applied both to the cue 
where two or more colours are seen superposed, rj by spin¬ 
ning coloured paper where the resultant tint is due to the sum 
of the separate colour! in the constituents, and to the case of 
mixed pigments where Lhe resultant tint ih that which 11 com¬ 
mon 10 the constituents. Now-as lhe common “paint box 1 ’ 
rule say* that blue and yellow make green, that is that blue 
and yellow pigments mixed produce a green pigment, it seem 1 
to me very misleading to say “Cover half fof your top) blue 
and half yellow add you will sec green " Of course it may 
happen that the abght departure from white which will be ob¬ 
served may be in a greenish direction, but it may also be inclined 
towards pink, or, for anything I know, toward! any other 
colour The one thing it will not do, however, is to make 
a green such ai is obtained by mixing the pigments, and inch 
u L fancy from the context any one would expect C V B 


The Photography of an Image by Reflection 

The great utility of spark photography for obtaining time 
records of auickly-movmg object* muM he apparent to all 
who know the experiments of Mr C Bell, Prof Boys, and 
Lord Rayleigh. By means of spark photography the shadow of 
any object such as a jet of water, a flying bullet, or a broken soap 
film can be produced with perfect definition The shadow of 
the moving object illuminated by an electric spark is thrown on 
to a sensitive plate In a dark rood), and the plale is developed 
in the usual manner The process of spsrk shadow photography 
will be found, I believe, of great service In physiological research 
With a view to try this I attached a long sensitive plate to the 
(ravening carriage of a chronograph ; the moving carriage closed 
and opened the primary dremt of an induction coil at pre- 


1 Tbs purport of the apirlaMSt will be beat understood If I iut« that it 
rollowi a unu of chapters 00 colour, vis the rainbow, the spectrum. Its 
«6om posit loo by refraction and by refaction , while the Iasi chiptw dU- 
‘ ' lL i ta ped me a ts, the question of spectral lights rtrtni 

tutsco popen, which the chUdreo an dally in (.be 
nalysad by tbs prism, and found to be aoyihtaf but 


cittjMtJJid Mgtalw, 

nOHt of using, an then anal 
monochromatic 
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Induction and Deduction 

As your correspondent invitea discussion on this subject I hope 
you will allow me to repeat in anew form the views I expressed 
upon it in your columns some months ago I quite agree with 
Mr Russel in maintaining lhal M true induction 11 utterly un¬ 
able to yield us any conclusion that is more than probable and 
approximate," understanding by induction inference from one 
or more special cases tp a more general nils But qn the other 
hand it appears to me that Mias Jones’s criticism is quite de¬ 
structive of Mr Russel's interpretation of geometncaLeosonmg 
T he point which both have missed I believe to be this, that a 
proposition stated in given words, such 01 the enunciation of 
Euclid's pons asinorum does not always and to everyone con¬ 
vey the same information , and if it is meant in one sense its 
degree of reliability, and the method by which it must be 
proved, will be quite different from what they would be if It 
were meant in another There are at least three different kinds 
of Interpretation which may thus be put upon the proposition 
It may mean (1) the triangle used to illustrate this proposition 
has equal sides , therefore it has equal angles , or (2) I have con¬ 
ceived a triangle which bos equal sides, therefore I have con¬ 
ceived one which has equal angles , or(3) Lhe connotation ascribed 
by the adjective “isosceles" 1mplies the connotation “having 
equal sides " 

It is not necessary for me here to dwell upon the distinction 
between the first two interpretations , but the difference be 
tween either of them and the third is that this latter gives us no 
information about any real thing or concept, but only about 
what is Implied by using certain terms Ana this latter kind of 
information clearly does not require to be based upon any real 
knowledge of things, but may be based solely ou definitions of 
words, Arguments with propositions interpreted only In 
this sente are what I call symbolic arguments ; and symbolic 
conclusions therefore give no real Information unleu they can 
be interpreted bv the aid of real ouerUons, such as “I can 
conceive, or 11 There sctually exist, things possessing IhA 
connotations ascribed to these terms by their definitions " 

If (his distinction hu not before been recognised, It is because 
In most logical discussions we can In this way give a real mean¬ 
ing to our arguments In elementary geometry, for example, 
We can—with more or less effort—conceive things, or even 
actually draw them, Which ■ tower to our definitions with 
sufficient seen racy. And, indeed, the reason Why “Euclid 1 ' 
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and “ Newton ” are generally considered to yield a more valuable 
mental training than such subject! u analytical geometry Is that 
the older authors, perhaps because they were a bit afraid of 
purely symbolic argument, tried constantly to keep real pictures 
and ideas before the minds of their readers But even so our con* 
vjction of the truth of any but the simplest theorems of geometry 
depends chiefly on the symbolic argument, not on the realisation 
in succession of the actuality of the relations and operations 
discussed in the course of the proof This is perhaps sufficiently 
obvious in the higher branches of even Euclidian geometry, but 
it becomes absolutely indisputable when we reach such theorems 
as “ Any two conics in one plane intersect in four points " Not 
only may some of the-e points he at an infinite distance, but 
some, or all, may be what is called, on the Iwus a non lucendo 
principle, “ imaginary " , that is, they may be such that they 
cannot be imagined by anybody, much less actually drawn 

Accordingly l cannot admit that the theorems of geometry 
are established by induction at all If they are interpreted in 
either of the fir*a two ways I have described, they are only 
particular propositions, ana the inference from them to a general 
proposition would no more yield a ‘' mathematical certainty " in 
this case than in any other And though the third way of 
looking at the proposition may be paraphrased into a form 
which appears general (<• ^ r , anything which may fairly be called 
“an isosceles triangle” may also be aaid “to have two equal 
angles”), it is really only a particular proposition about the 
words 11 isosceles triangle/ 1 and so on Its wide applicability I 
find usefulness depends on the fact that we can, and do, often 
find things which can fairly be called isosceles triangles , but it 
must be admitted that the assertion that, on any given occasion, 
we have found such a thing,—is not a mathematical certainly If 
the triangle in question is an objective one, we can only say that 
it is probably, or approximately, isosceles , and though perhaps 
we may subjectively conceive | erfectly isosceles triangles, and 
so regard the pons astnorum as a subjective necessary truth, it 
must be doubtful whether we could do so in the case of a more 
complex proposition such ns Pascal's Theorem, and it is quite 
certain that we could not d i so in ihe case of such theorems as 
that about the intersections of two conics 

It is to be hoped, therefore, that logicians will come to 
recognize the importance of symbolic reasoning, as mathe¬ 
maticians have already done And when they do so we may 
hope for this further advantage, that they in turn will Leach 
mathematicians and others not to confuse a purely symbolic with 
a real conclusion—not to nssurae that, because they have 
correclly proved a conclusion symbolically, that it therefore 
necessarily gives any information about real things, or even real 
concepts Ldward T Di\o\ 

Tnn Colb, Cambs , October 22 


Bell’s Idea of a new Anatomy of the Brain 

In Nature of October 27 the writer of the review of Mr 
Horsley*! “Structure and Functions of the Brain,” speakmgof the 
rarity of the above book, stales that he only knows of one Copy 
in London, viz , that in the British Museum It may be useful 
to some of your readers to know that there is a very interesting 
copy in the library of the Royal College of Surgeons It is the 
presentation copy to Dr Roget “ from Mr C Bell, 34, Soho 
Square ” . by I)r Roget it was given to Lady Bell, who pre 
tented It to the Royal College of Surgeons through Mr Alex¬ 
ander Shaw 

Mr, Shaw has added in MS a copy of Lho letter received 
from the printers fixing the original date of publication, and also 
the list of persons to whom presentation copies were sent. The 
letter and Lne list ore both published In Mr Shaw's reprint of the 
Tract in the Journal of Anatomy , ^ol ul , 1869. 

Jas B Bailey, 

October 27 Librarian Roy Coll. Surgeoni 


Photographic Dry Plates. 

In reference to “ Prevention's '* note on Photographic Dry 
Plates, one cannot bat agree with him that packets should be 
dated when Issued from tne factory. 

I would venture, however, to suggest that good makers’ plates 
do not deteriorate within a reasonable length of time. 

As an Illustration of my experience 1 may mention that In 
April this year I opened a box of plates (i plate Extra Rapid) 
wtkh I Wugbt in July 18 S& 
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I had carried them on a three months 1 tour in the Mediter¬ 
ranean in 1888 and had taken no special care of them since 
They proved in every way os good as new, both in Sensitive¬ 
ness, ana perfection and evenness of film 

Arthur E Browv 


THE GENUS SPHENOPHYLL UAf 


N otwithstanding the small sue and compara¬ 
tive scarcity of the plants belonging to this Palaeo¬ 
zoic genus, they have long attracted a rather unusual 
amount of attention This has been partly due to their 
peculiar external forms, which suggested e\en to the 
cirhest observers the idea of resemblances to the Marsi- 
li«, but the interest they have excited has been further 
increased of late years by discoveries respecting Lhe 
peculiar organizations of their stems In 1822 Adolph 
Brongmart assigned to them the name of “ bpenophyl- 
lites, ari ^ ln 1S23 Sternberg figured some of them 
under the generic title of “ Rotulana " l Sternberg's 
figures appealed in his 1 Versuch einer (icognostisch- 
Botanischen Darstellung der Flora der Vorwelt/’ 
which work is now best known through the French 
translation of it by Comte de Bray To Lhe first of his 
specimens figured (Jot tit , tab xxvi , figs 4 a and b\ 
Sternberg gave the name of Rotulana pustlla } and the 
example so designated is very characteristic of the 
simpler type of the group, in which we have a somewhat 
branched stem, with verticils of wedge-shaped leaves 
at each node A second form was figured on a latei plate 
of the same work It is interesting to note that Stern¬ 
berg associated wuh these figures the obseivation, 
‘‘ Plants orgamsatione fohorum Marsileis, forma caolis 
Hippuri Mantimce ” lhe generic name thus given by 
this author represents the Totaie arrangements ot the 
leaves in each verticil, as the wedge-shaped contour of 
each separate leaf is further indicated by Brongmart’s 
generic term, “ Sphcnophylhtes * J In 1S20 Von bchlot- 
heim had also included similar examples in his too com¬ 
prehensive genus, “ Palmacites “ ” 

In 1828 Brongmart published his classic |( Prodrome 
d’une Histoire dea Vdgdtaux Fossiles, 11 in which work 
we find the generic name of these plants changed to 
Sphenophyllum, which name they have retained to the 
present time In this work Brongmart examines in some 
detail the probable affinities of these plants, which even 
in 1822 he inclined to regard as having some affinities 
with the Marsile* He defines them as having six, 
eight, ten, or twelve leaves in each nodal verticil, each 
leaf being wedge-shaped , sometimes entire, truncated at 
its apex, which 15 denticulate In some others these 
leaves are bilobed, and m other species they are not only 
profoundly bifid, but each of these lobes is either divided 
into two, or their ends are lacmiated Lastly, in some 
cases the lobes become narrow and linear Brongmart 
here compares these leaves with those of Ceratophyllum 
and Manulea, concluding with the statement, “ We 
cannot for the moment decide between these two rela¬ 
tionships u At this dAte the fructification uas wholly 
unknown 

In his introduction to "the" Natural System of Botany/ 
p 37, Brongmart again reverts to the Idea that Sphe- 
nophyllum had Marsileaceoua affinities. 

In 1831 the authors of the u Fossil Flora of Great 
Britain" commenced their publication of that work, 
and ht one of its early numbers they figured and 
described under the name of Sptnopkyllum crosum 
what appears to be identical with the first 
figure published by Sternberg. When discussing 
the relationships of this plant, Lindley and Hutton 


1 Th«M fixura vn pfrtoded In iyop b V * 

1 hli “ KvUiun DJontnan “ (Lomui aad Kick* Monograph!* o«i 
nufihmm |*utff«n Siaodpmwte," 
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reject Brongniart’s idea of its possible affinity to the 
Marsilex, inclining to the belief that it approached nearer 
10 the Conifene, and especially to Salisburia. This 
impression they retained when, at a later date, they 
described a second species of the same genus * 

In his 11 Tableau des Genres de Vdgdtaux Fossiles,” 
published in 1849, Brongmart returns to the subject He 
here calls attention to the readiness with which Spheno- 
phyllum may be confounded with the genus AsterO- 
phylhtes, which some forms of the former genus closely 
resemble, but he again repeats that the two can be dis¬ 
tinguished by the fact that in the former genus the leaves 
never exceed ten in number, whilst their form is triangular 
with a truncated summit He again dwells upon the 
fact that in some Sphenophylla the leaves become so 
deeply lobed, narrow, and linear, as to be easily mis¬ 
taken for those of Asterophyllites He now affirms that 
the fructification is closely related to that of Astero- 
phyllites 

As to the affinities of Sphenophyllum, Brongmart now 
asks, “ Does the plant combine the leaves of a Marsilea 
with the verticillate of an Equiselum, or is it a Gymno- 
spermous Phanerogam, the leaves of which approach those 
of the Gingko He does not answer the question, but 
concludes that this cannot be done until the fructification 
of the plant is better understood 

In 1864 a monograph on the species of the genus was 
published by M Eugene Coemans and M J Kickz , but 
the authors make no serious effort to solve the vexed 
question of the affinities of the genus 

We now enter upon a new stage in the history of the 
genus In 1870, M Renault presented an important 
memoir to the French Academy of Science, which, for 
the first time, threw light upon the internal organization, 
especially of the stems, of Sphenophyllum He described 
two examples, one from Autun and the other from St 
Etienne, both of which exhibited a structure wholly 
diflerent from that of any plant previously known, recent 
or fossil In the centre of each stem was a primary 
vascular bundle, the transverse section of which was a 
triangle with three concave sides and three prolonged, 
narrow, intermediate arms, This axial organ underwent 
no subsequent growth after its first formation But it 
was invested by a secondary zone, which was deposited 
upon the primary triangle layer after layer like a 
secondary xylem, producing a circular axis, which en¬ 
larged as the plant advanced in age But this secondary 
growth did not consist of layers of vessels, but of 
vertical columns of thick-walled cubical cells The 
cortex also exhibited spenally distinctive features These 
■discoveries made it clear that Sphenophyllum constituted, 
not only a very distinct genus, but a type of plant far 
removed from everything previously described 

It fell to my lot to make the next advances in our 
knowledge of this genus. In 1871 I described in the 
memoirs of the Literary and Philosophical Society of 
Manchester a new fructification, to which further refer¬ 
ence will be made later on. In 1872 I obtained from the 
Oldham deposits some new stems which obviously be¬ 
longed to toe same type as those discovered by M. 
Renault, but from which they differed in important points 
of detail. These were described in my Memoir, Part V , 
published In the Philosophical Transactions for 1874. 
Transverse sections of these closely resembled m their 
•dominant features M. Renault’s corresponding ones, but 
with two differences. When my plants attained to a 
certain stage of their exogenous growth, a, well-defined 
circular boundary marked a temporary arrest of that 
growth, but which started afresh from a zone of much 
smaller vessels (loc. cit PL II., Figs 11 and 12), that 
increased in size as the diameter of the axis In¬ 
creased, 1 as they had previously done in the more 
internal series Still greater and more important differ¬ 
ences presented themselves in the longitudinal sections. 
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The zones of secondary or exogenously developed xylem, 
which in M Renault’s examples consisted solely of verti- 
columns of thick-walled, cubical cells, were composed, 
in mine, of true tracheidal vessels with reticulated (not 
with bordered pits) walls , presumably a higher stage of 
development Another new and more advanced feature 
than characterise Renault's cells, seen best in tangential 
sections of this zone (loc cit L Fig 13), was the 
existence, between contiguous tracheids, of vertical, 
but interrupted, scries of small cells, which I can 
only regard as rudimentary medullary rays In the 
same memoir {loc, cit PI IV ) a still more distinct form 
from the Burntisland deposits in Fifeshire was figured 
and described M Renault and Count holms Laubach 
refuse to recognize a Sphenophyllum in this type, but 
they have not yet convinced me that I am in error on 
the point The fact is that, though widely aberrant 
from the form described above, it scarcely differs 
more from that form than the latter does from 
M Renault’s examples 

But my Oldham specimens raiBed another debated 
question When the Memoir V was published, all 
authorities agreed that the maximum number of true 
leaves in each verticil was ten or twelve , that, however 
deeply subdivided, their outline was a sphenoid one, and 
not linear, and that they were multinerved But I am 
still convinced that in my specimens there were more 
than twenty such leaves, that they were linear in 
outline, and had a single median nerve It followed 
that, continuing to accept the existing definitions of the 
genus Sphenophyllum, my plam was Asterophylloid 
rather than Sphenophylloid I am now prepared to 
admit that it is a Sphenophyllum , but only on the con¬ 
dition that we alter our definitions of the latter genus, 
and admit the possibility that some of the forms may 
possess twenty or more undivided and linear leaves. 
The accumulating evidence that the foliage of at least 
some of the Sphenophylla was dimorphic makes the 
acceptance of my proposition a matter of necessity 

Yet more Tecent researches have revealed new and 
important facts connected with the history of these 
plants I have already alluded to the new fructification 
which I described in 1871, and to which 1 gave the name 
of Volkmanma Dawsoni M Renault's memoir already 
noticed was laid before the French Academy in May 
1870, and noticed in the Comptes Rtndus of that date, 
but owing to accidents growing out of the Siege of Pans, 
it was not published until three years later Mean¬ 
while my memoir on Volkmanma Dawsoni was 
published, and a copy of it forwarded to M. Brongmart. 
After giving details of the structure of the strobilus 
I arrived at the conclusion that " it is the fruit 
either of Asterophyllites or of Sphenophyllum " 

Two years later M Renault's memoir of 1870 was 
combined with a second one on the same subject, and pub¬ 
lished It contained a note by M Brongmart, referring 
to my memoir of 187 r, in which note he says, “ This work 
agrees in many important points with the results obtained 
a year previously by M Renault, though Mr Williamson 
was unacquainted with the article in the Comftcs Rcndus 
of May 30, 1870 The fossil plant studied by Mr. William¬ 
son, and named by him Volkmanma Dawsoni , doubtless 
differs, at least specifically, from that described by M 
Renault, by the form of the central vascular bundle, and 
by the absence of the rones of quadrangular cells which 
surround it in the French specimens , cells which in 
consequence of the thickness of their walls would not be 
readily destroyed B1 

1 U Brongnlnrl hu hers ffclUd to oomprahond ui Important point The 
ceflf, the ibiem of which ho notices, really belon|«a to tba nandftry 
Xylan of tba older item, vhjch did not become developed Id the youngest 
iwlgL Bat it vu only upon these twigs ihnt the Trustifications were 
Corned, end of which they were but eiteaiLoae. Heqoe their ebnade «u 
merely e consequence of dlflferao* a t Age, ud not a CsAhu* of specific 
mlue 
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In 1890 I figured in my Memoir XVIII (Phil Trans 
1890) a transverse section of what was obviously a stem 
of Bowmanites Dawsont^ in which the primary triangular 
axis of the strobilus was invested by a thick 7one of 
the secondary xylem So far as the arrangement of 
its tissues 19 concerned this stem is constructed on 
exactly the same plan as appears in M Renault’s and my 
own Sphenophylla. In describing it I further said, "We 
must unite Sphenophyllum with some forms of Astero- 
phylhtes in the same genus It is equally clear that 
Bowmanites, though its peculiar fuictification demon¬ 
strates that it constitutes a perfectly distinct genus, has 
strongly marked features of affinity in the structure of 
its stem to the Sphenophylloid type ” 

The above reference to differences between the fructifi¬ 
cation of Bowmanites and of Sphenophyllum were based 
upon the minute description of the fruiLs of the latter 
plant, published by M Renault (“ Etudes sur le Terrain 
Houiller de Commcntry,” pp 481-2) Those descriptions 
differ widely from what exists in my Bowmanites, but M 
Renault distinctly identifies them with the fructification 
of Sphenophyllum I obtained additional and impor¬ 
tant specimens of Bowmanites in 1890, which threw 
much new light upon its organization, and which were 
recorded in my Memoir XVIII (LMul Trans 1891) 

In July last an important communication was laid 
before the Academy of Sciences by my friend M Zeiller, 
the distinguished director of the Superior National 
School of Mines at Paris In it he records his identi¬ 
fication of a fructification of a Sphenophyllum of the 
type of pusillum of Sternberg and 6* crosutn of Lindley 
and Hutton, with my Bowmamtes Deny sow If this 
determination is correct, and I see no reason for doubting 
that it is so, we now have some more definite facts than 
we have hitherto possessed, guiding us alike in identifying 
the true fructification of Sphenophyllum and in deter¬ 
mining its position in the vegetable kingdom 

Before explaining M Zeiller’s observations more in 
detail, a few words explanatory of the structure of 
Bowmanites will make M Zeiller’s views more intelligible 
to the reader 

The accompanying diagram represents two nodes and 



one Internode from a vertical section of this/ruit, with 
the sporangia and three sporting ioph ore a in situ . 

So far as external contours are concerned, it is undis- 
tlngulshable from many of the ttue Calamanan forms of 
fructification It is only when cut into sections that its 
characteristics can be discovered. Its central axis (n) 
hat nodes ( 4 ) at short and regular intervals, and at each 
node is a verticil of from 16 to 20 sporophylles or 
fertile bracts (r). At their basal portions &ese bracts are 
^oileaced into a lenticular disk (</), from the margin of 
which the thinner and narrowing bracts extend upwards, 
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overlapping from two to three internodes. From the 
upper surface of the disk numerous slender sporangio- 
phorea ( \e ) spring, each one proceeding upwards and 
outwards, to become attached to the upper or distal 
extremity of a large oval sporangium (/) Each of these 
sporangiophores has running through it a small bundle 
of barred tracheids, which terminate at the point of 
attachment to the sporangium Each tracheal 
bundle is a prolongation of one of a circle of similar ones 
that ascend from the central axis into the disks These 
fructifications, besides being manifestly eusporangiate, 
are extremely characteristic of the plant, nothing iden¬ 
tical with them having been observed by any of the 
authors who have investigated the Carboniferous strobib 
After these illustrations l will allow M Zeiller to explain 
his views in his own words After referring to the 
details given in my Memoir XVIII , M Zeiller says - 
11 L’aspect de ces sporanges, ainsi attaches au bout 
de ces p< 5 dicclles ircourbds, est exactement, h part les 
dimensions maindres celui de sporocarpes de Marsilea 
L’analogieparait du resten’tftre pas purement superficielle, 
M Williamson a reconnu en effet, dans le pddicelle de 
chaque sporange, un cordon vasculaire bien caractdns^, 
qui prouve qu’on n’a pas affaire la kune simple formation 
cpidermique, comme pour les sporanges de Foug^res ou 
dc Ljcopodin^es II faut, kce qu’il semble, regarder ces 
pedicel les comme repri 5 sentant des lobes ventraux des 
bractZes, analogues au lobe fertile des frondes d'Ophio- 
glosstfes, ou k ceux. des Marsihac^es , seulement lls portent 
X leur extr^miiZ non pas une sene de sporanges comme 
chcz les premieres, ou plusieurs sores comme chcz ces 
dernikres, mais un sporange unique k paroi form^e 
d’une seule assise de cellules ” 

" De cette constitution des epis du Sphtn cuntifohum 1 
il report que, si les Sphenophyllum rappeUent les 
Lycopodindes par la structure de leur axe, lls a’en t 5 loi- 
gnent notablement par la disposition toute spdciale de 
leur appared fruclificalcur, qui tend k les rapprocher 
plutot des RhizocarpZes, et qu’ils doivent done bien 
d( 5 cidi 5 ment ctre considt 5 r <5 comme formant une classe 
distincte panm les Cryptogames vasculaires. ,,a Agree¬ 
ing thoroughly with these conclusions further comments 
are needless Wm Crawford Willi\mson 


DENDRITIC FORMS . 

'THE curious appearances presented by certain native 
^ specimens of silica have been obsened for so long, 
that it ia somewhat surprising that so little 19 known 
about their real constitution and mode of formation. 

Rock-crystal is frequently found to contain bubbles of 
liquid, usually either water, carbon dioxide, or petroleum, 
or crystals such as scales of mica, forming aventunne, and 
fibres, such as asbestos, forming cat’s eye. More rarely, 
however, forms of apparently vegetable origin are seen , 
one of the most remarkable specimens is a prolate 
spheroid, about five inches long and four inches across, 
cut from a clear colourless rock-crystal, in which are 
embedded numerous fragments about the size of a large 
pea, presenting the exact appearance of club-moss. 

Agate is frequently found with distinct coloured layers, 
either flat or distorted, and usually milk-white, red, brown, 
or black It is then known as ortyx. 

More rarely, agates are found with markings like moss 
or foliage distributed through them , they are then known 
as mo 93 -agates, or Mocha stones 

In 1814, Dr J. MacCulloch described some cryptogamic 

forms in the agatfe* of Dunglas (Geological Trans , 11 , 

1 Tha ipacki of SphonophyUum 10 which M Zmdlar'a airobUl worm 
attached. . _ , 

a Comp ft* Hindu* dc* Sfmmc rx d* T AimJtmi* det Sctencct, Fatu. 
July 1 r, iRga. 
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iv , 398) It is stated that the Earl of Powys possesses an 
onyx containing the chrysalis of a moth 

It seems to be generally assumed, without any strong 
evidence, that rock-crystal and agate have been formed 
from solution in water, possibly superheated, and lhat 
in such cases as those mentioned above, various erystaP- 
line or fibrous minerals and low forms of plant life have 
been inclosed pairing the process of solidification 

Though this explanation is very possibly true in many 
cases, it does not account for all the appearances seen in 
moss-agates , and another possible mode of formation 
• iay be suggested by a brief account of some experiments 
made more than twenty years ago 
Ordinary cryytals of ferrous sulphate dissolve readily 
in cold water , but if they are placed in a dilute solution 
of an alkaline silicate, an entirely new senes of phenomena 
are produced, which were first described by J D Heaton, 
M D , in a paper ** On certain Simulations of Vegetable 
Growths by Mineral Substances" (Bnt. Assoc Report, 
1867, p 83) On immersing crystals of ferrous sulphate 
in a solution of sodium silicate of the density i 065, very 
beautiful arborizations will soon begin to shoot perpen¬ 
dicularly Upwards, attaining the height of three or four 
inches in a few hours In a weaker solution roots can 
be caused to shoot downwards from a suspended crystal 
The fibres contain silica and iron (less the weaker the 
solution) , they are brittle, and more dense than the liquid 
in which they are formed hxamined by the microscope, 
the ultimate ramifications are cylindrical, tapering tubes, 
the walls of which are granular, showing no sign of crys¬ 
tallization The roots are more abrupt and occasionally 
club-shaped in their terminations 1 he growth is inter¬ 
stitial like lhat of organized living tissue 11 Supposing 
such purely mineral substances to have been formed in 
by gone geological eras, and to have been accidentally 
fossilized in some primary or other ancient rock, they 
would very probably, when discovered by recent investi¬ 
gation, be pronounced to be an evidence of organized 
beings having existed contemporaneously with the forma¬ 
tion of such rock " 

In the following ) ear a similar observation was made 
by Prof W C Roberts-Austen (J C S, 1868, xxi, 274) 

A solution containing 49 per cent of silica, when 
allowed to gelatinize, and dried for two days over sul¬ 
phuric acid, left a solid residue similar to opal from 
Zimapan, but containing 21 4 per cent of water All the 
specimens of jelly dried in air contained dendritic forms, 
varying in size from 02 to o 5 mm When magnified 
90 times they appeared as radiating fibres , when the 
power was increased to 700 times linear, each fibre re¬ 
solved itself into a senes of elongated beaded cells with 
clusters of circular cells at intervals Mr Slack indicated 
their remarkable analogy to common blue mould or 
mildew The cells appeared to be hollow, and did not 
blacken with sulphuric acid 

A few years later I repeated Dr Heaton's experiments, 
and made some additional ones, a brief account of which 
may induce some one with better means at his disposal 
to investigate an interesting and somewhat neglected 
aubject. 

If a crystal of copper sulphate be suspended in a solu¬ 
tion of potassium silicate, which has been carefully 
neutralized and has a density of 1 065, in the course of 
a few minutes a hollow green column will be seen to run 
down from the crystal to the bottom of the beaker. 
Sodium silicate may be used instead of potassium sili¬ 
cate, but the appearance and rapidity of the growth u 
somewhat changed The solution may be neutralized 
with hydrogen sulphate, chloride, or acetate, but hydrogen 
flponde appears to prevent all growth. If the solution 
has a density less than 1 06, no growth occurs, and the 
crystals generally dissolve ; the weaker the solution down 
to this limit the more rapid the growth. If the solution 
be stronger, the time required for the growth to com- 
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mence may be lengthened from minutes to many days 
If the density be above 1 25 , no growth takes place 

Copper sulphate gives the best results, but It may be 
replaced by ferrous, manganous, or nickel sulphate , with 
changes in the shape, and of course in the colour, of the 
growths The growths take place most readily from a 
clean sharp crystal, and always from £n angle or edge F 
an edge obtained by cleavage requires more time Other 
salts besides the sulphates may be mod, but do not act 
so rapidly, probably owing to less perfect crystallization 
of the specimens used 

In a neutral or very feebly alkaline solution the growths 
are comparatively rapid, and consist of long, branching, 
tapering fibres, not unlike the roots of a tree They 
grow rather more rapidly downw ards than upwards If 
the solutions be decidedly alkaline, the growths are much 
slower, and consist of fine stalks with comparatively large 
lumps at the extremities 

The tubes seem to be composed of silica with a small 
proportion of the metal used , they differ much in colour, 
are more dense than the liquid in which they grow, ana 
are insoluble in water or dilute acids When magnified 
100 times, the substance of the tube shows no appearance 
of crystalline form, but seems to consist of concretions 
of ovoid granules In Lhis particular it differs from the 
substance of lead or silver trees, and from the curious 
fibres of potassium, iodide, and chloride described by 
Mr Wanngton (J C S , v , 1 36, vm , 31) 

It is generally assumed that the formauon of onyx is 
due to the successive deposition of layers of silica 
coloured by different substances, but the following ex¬ 
periment suggests another possible method of formation, 
especially when the extreme permeability of gelatinous 
silica by liquids is remembered So readil) are even 
the hardest agates permeated by hot aqueous solutions 
of salts, that “staining" is a common commercial 
process 

A httle too much sulphuric acid was accidentally added 
to a moderately strong solution of potassium silicate in 
which some crystals of copper sulphate were lying The 
copper sulphate dissolved, and the solution set to a 
uniform blue jelly After standing for about a week, the 
blue colour at the top of the jelly had separated into a 
senes of thin parallel coloured plates, leaving the jelly 
between them colourleis This curious separation of the 
colouring-matter gradually proceeded downwards, and 
reached the bottom of the precipitating glass in about a 
month The jelly gradually shrank, dried, and hardened, 
forming fragments consisting of blue bands in a white 
mass Sydney Lupton 


NOTES 

There will be a memorial celebration for A W von Hof¬ 
mann on November 12, arranged by the Deutiche Chemiiche 
Geflellachaft, at Berlin on the 25th anniversary or its foundation 
The Empress Frederick and many German and foreign cele¬ 
brities have been invited to be present The proceedings, which 
will lake place at the Berlin Town Hall, will include speeches 
on the history of the Society and on Hofmann, a review of pro¬ 
gress in chemical science by Hr Wisllccntu, and choral music, 
performed by the members of the cathedral choir. 

We regret to have to record the death of Mr. Robert Grant, 
F R.S., Professor of Practical Astronomy at the University of 
Glasgow He died at Gran town on-Spey, hu native place, at 
the age of seventy-eight 

The death of Dr. Ltiwenhen, director of the Imperial 
Physical Intitule, Berlin, has been announced. He died at 
Berlin on Sunday last 

Paof Virchow bos been appointed an honorary member 
of the Imperial Russian NMitral Philosophy Society 
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An International ethnographical exhibition is to be held next 
year m St Petersburg It will be organized by the Russian 
Geographical Society 

Tlia American Microscopical Society offers prizes for the en¬ 
couragement of microscopical research, two of the value of 50 
dollars each, and two of the value of 25 dollars each, for the best 
papers which shall give the results of an original investigation 
made with the miafrscope, and relating to animal and plant life 
respectively, also two of the value of 30 and ij dollars reapcc 
tivcly for the best six photomicrographs in some subject of 
animal or vegetable histology , and two of the same value for | 
the heBt collections of six mounted slides illustrating some one | 
biological subject | 

In a letter to the Times on scientific titles and their abuse [ 
Prof Tilden has opened a subject of considerable interest to I 
men of science It is well known that the letters indicating j 
membership of a society are someLimes used by persons who 
have no right to use them, and Prof Tilden notes lhat an effort 
is to be made lo deal with this evil by getting a Hill before 
Parliament “for the purpose of securing to the respective | 
Mjcielica ihe copyright of these letters ” Thin, however, m a j 
comparatively unimportant aspect of the question Ihe real 
difficulty is that membership of scientific societies is frequently 
11 represented in courts of law or by candidates for public 
appointments as evidence of professional trustworthiness,” 
whereas in very many Lascs it does not at all necessarily imply 
any extensive or accurate knowledge of the subjects in which 
the societies are especially interested " Fellowship of the 
Royal Society indicated by the letters F R S ," says Prof 
Tilden, " is a real distinction which is justly prized Rut what 
is the public to understand regarding such alliterations as 
J r BS,FCS,FES,FGS 1 FLS l FSS,FZS 1 and 
ofFSA.MRI.FRAS.f RM S,F RGS.FRSE, 
&c 1 WiLh the exception of one or two of the societies repre¬ 
sented here, admission is to be gamed by almost any one who is 
willing to pay the customary contribution to the funds of the 
society, and who can get two or more members of the society to 
testify to his fitness for admission, which generally means re¬ 
spectability and a profession of interest in the subject, the cul 
tivfttlon of which is the object of Lhe Hociely ” He adds that 
if the public knew all about the societies no harm would arise , 
but "judges and barristers, and county councillors and town 
councillors cannot be expected to have this knowledge ” Prof 
Tilden thinks that 11 the only chance for a better state of things 
is for every member of these societies who respects himself lo 
abandon the use or these unmeaning letters altogether” , but 
he fears that there is very little prospect of such a general reform 
while "an Institute having for its president no less a person 
than lhe Heir Apparent to Lhe throne condescends to bait its 
advertisements for subscribers with the offer of more letters The 
Tunes t discussing the subject in a leading article, expresses the 
opinion that in the main “we mast trust, imperfect though the 
wurity is, to the ability of grown-up men and women to pro¬ 
tect themselves against a form of deception which has most hold 
over those who themselves covet the meaningless letters to 
which they blindly pin their faith." 

The weather during the post week has been characterised by 
a maiked Increase of temperature and excessive rainfall, aecom 
panled by strong southerly winds and gales Between Wednes¬ 
day the a6th and Friday the a8th October, the temperature In 
parti of England increased upwards pf 30*. while the air becami 
*wy )ramJd and unpleasant The continuance of comparatively 
high temperature, during which the thermometer reached 60’ in 
tha central and southern parts of the kingdom, was d ue to the 
trick of the depressions, causing a continual Indraught of warm 
w from off the Atlantic, On Thursday the 97th alt, about 1} 
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inch of niD was measured in the West of Ireland, and heavy 
falls occurred on the following days in the Midland counties A 
further downpour, amounting lo l& inch in the Channel 
Islands, and to I 3 inch in London, occurred on Sunday night, 
and lhe amounL which haB fallen on the east coast of Norfolk 
during lhe month of October is about equal to three times the 
average During the first part of the present week, the dis 
turbance which caused the heavy rainfall passed away, and a 
small area of high pressure temporarily advanced over the 
United Kingdom from the Atlantic, while the temperature fell 
several degrees, with mi^t or fog in places „ but conditions were 
very unsettled, and a change of wind to the sou lb-eastward in 
Ireland gave indications of probable further disturbances 
During the week ended the 29th ultimo, the amount of bright 
sunshine exceeded the mean in neirly all districts 

Tllk Meteorological Council have recently issued a summary of 
the Weekly l Teat her Repo* £ l or the quarter ending September 1893 
which showi the rainfall and mean temperature in each district for 
each similar quarter for the twenty-seven years 1866-92, grouped 
in five yearly averages, and also the means for individual years 
from 1881 lhe average rainfall of Lhe quarter To# the whole 
of Lhe British Islands was 10 2 inches, or only o 7 inch in excess 
of the mean for the whole period This result is almost entirely 
due lo an exces 3 in the grazing or western districts, amounting 
to l 5 inch, while in the wheat producing or eastern districts 
the fall for the quarter is slightly below he mean The tempera¬ 
ture for the quarter hag been below the mean generally , for 
the whole of the country the deficiency amounted to i° 8, and 
was l° 7 in Lhe grazing districts and i° 9 in the wheat-producing 
dislncts Similar returns show that the excess of rainfall 
amounted to I 5 int h in ihe -ame quarter of 1891, prior to 
which there had been a series of seven dry quarters, while the 
temperature has been uniformly below the mean for six corre¬ 
sponding quarters The coldest quarter was in 1888, when the 
deficiency amounted to 2 U 5, this being, in fact, Lhe coldest cor¬ 
responding quarter during the last twenty seven years 

The laic Mr George Grote, the historian ol Greece, ex¬ 
pressed in writing, eight years before his death, a desire that 
after his decease bis cranium should be opened and his brain 
weighed and examined The task was undertaken by the late 
Prof John Marshall, and Lhe results of hn observations are set 
forth in a full report printed in the current number of the Journal 
of Anatomy ami Physiology . The entire encephalon was some¬ 
what above the average id size, if compared with the adult male 
brain at all ages If allowance be made for the effects of senile 
wasting, it must be regarded as a rather large brain, but not as 
an actually or especially large one 1 here can be no doubt, 
however, that it was, at death, further diminished in size and 
weight through the effects of disease, as shown by its marked 
deviation from Lhe ordinary ratio as compared with the body- 
weight. As tested by the standard of macrocephaly adopted 
by Wclcker, its utmost allowable weight wax below that 
standard , and as contrasted with the encephala of certain other 
eminent men, it would find its place about one-third up from 
the lowes end of the list The general form of the cranium was 
rather or nearly brachycephalic, but U was decidedly higher 
than usual The cerebrum Itself was, in accordance with the 
shape of the cranium, short, broad, and deep The cerebral 
convolutions were very moaaive, being not only broad and deep, 
but well folded, and marked with secondary sulci This con¬ 
dition was observable all over the cerebrum, but chiefly re¬ 
markable In tbe frontal and parietal regions Studied in refer¬ 
ence to Dr. Fender's researches into the localization of function 
in the brain, the relative site or certain convolutions or groups 
of convolutions suggested some reflections as lo individual 
peculiarities, but these reflections did not seem Lo Prof MnnhaH 
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to be quite trustworthy. From the size and richness of the 
convolutions, the sufficiency of the grey matter both on the 
surface and in the interior of the hemispheres, and from the 
remarkable number of the white fibres, especially of the trans- 
verse commissural ones, the brain of Mr Grote is pronounced 
to have been of very perfect and high organization 

The method of gleaning mercury adopted at the Physikalisch- 
technuche Relchsanitalt at Berlin is described in the ZeUschrtft 
fur Instrument enkund* The raw material is brought in iron 
bottles from Idria It is filtered and dried, and twice distilled in a 
vacuum to get rid of the heavy metals Great care is taken to 
eliminate fatty vapours derived from greased valves and cocks, 
which m accomplished by means of a mercury pump working 
without a stopcock Finally, the electro-positive metals, such 
aa one and the alkalies, arc separated by electrolysis The 
mercury is precipitated from a solution of mercurous nitrate ob¬ 
tained by the action of mine acid on excess of mercury The 
solution, together with the impure mercury acting as an anode, 
u contained in an outside glass vessel, into which a current from 
a Gulcher thermopile is conducted by an insulated platinum 
rod, The cathode rod dips into an interior shallow glass vessel, 
in which the pure mercury is collected On careful analysis It 
was found that no perceptible non-volati'e residue was left by 
300 gTammes of the purified metal Thus the mercury is well 
fit for use m standard barometers and resistances. 

With regard to the revival of animals after exposure to great 
cold, Hen* Kochs (in the Biologisehes Ccntralblatt) points out 
two things which retard formation of ice in the animal body 
First, the body does not contain pure water, but salt and albumen 
solutions, which only freeze under zero C Then capillarity and 
adhesion hinder freezing. Herr Kochs states that water m a 
glass tube of o 3 to o 4 mm. diameter may be cooled to - 7 0 and 
even — lo°C without freezing. With a diameter of oniyo I to 
o a mm. the water is not frozen, even though the end of the 
tube be put in freezing liquid Thin liquid sheets between two 
glass plates behave in the same way If a salt solution freezes, 
the salts are excluded , and pure water, in freezing, gets nd of 
its absorbed gas. Fresh blood, according to the author's ex¬ 
periments, freezes only after being strongly cooled to — 15X., 
and after complete elimination of gases and salt3 The blood 
corpuscles axe dissolved and the blood loses colour. The same 
elimination doubtless occurs In freezing of protoplasm Ex¬ 
periments cited to show the possibility of 11 anabiosis 11 may 
probably be explained by the decomposition process not having 
gone so far as to bring life completely to a standstill Similar 
results were obtained in experiments on drying of seeds and 
various animals It was shown with what tenacity many 
animals, under most unfavourable circumstances, retain the 
moisture necessary to life. 

The very destructive American disease of the vine known as 
tbe 11 Black rot" has, for spine years past, made its appearance 
Id Europe, and its life-history has now been thoroughly Investi¬ 
gated by Viola, Rathay, and others The ravages of the disease 
have been traced to a parasitic fungus, Lastadvt Btdwdlu , the 
mycele of which develops In tbe interior of the organ attacked, 
chiefly the young branches and berries, and produces iper- 
mogones and pycnids in the coarse of the summer, It is especially 
by the pycnospores that the fungus is disseminated. Towards tbe 
end of the period of vegetation tclerotes are formed, usually within 
the pycnids, and the cooidiophore* spring from these. Peritheces 
are also formed in May and June on the fallen and Infected 
berrlee of the previous year. Until recently tbe ravages of this 

Lneyardt, but it has 
The most effectual 

remedy for it is salts of copper- 
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The results obtained from the botanical work done at the 
various experiment stations in the United States will In future be 
published in the form of an 11 Experiment Station Record/ 1 issued 
by the Department of Agriculture, under the editorship of Mr. 
Walter H Evans 

Anglo INDIAN papers record the presentailon of an interest¬ 
ing " piece of architecture *’ to the Madras Central Museum by 
Lord Weulock It is a hornets' nest, belon^ng probably to the 
species Vespa cincta It is conical in shape, and is constructed 
of a material resembling rough paper or cardboard composed of 
woody portions of plants gummed up by the insects, and brought 
into the condition of paste by means of a viscid salivary secretion. 
The combs are placed in tiers and attached to each other by 
small columns of the same paper like material of which the nest 
is composed It 13 two feet in height, and about the same in 
circumference at the base It was obtained in the course of one 
of His Excellency’s tours 

M dr Nadaillac, in the current number of Li 1 Nature , 
discusses the significance of Borne of the facts which have 
been brought to light by the recent excavations of mounds in 
the Ohio Valley The mound builders knew how to construct 
earth fortifications, which were of considerable extent and always 
remarkably adapted to the sites chosen They buried their 
dead under tumuli of astonishing dimensions Copper was the 
only metal they could work, and they undertook long journeys 
in search of it. Their weapons and implements were of Slone 
They made vases of pottery, and were able to produce repre 
sentationa of the human figure and of animals, both by sculp¬ 
turing them in stone and by modelling them in clay. At least 
ID some districts they were sedentary, and, like all sedentary 
populations, they had to obtain the means of subsistence in part 
by cultivation of the soil They were often engaged in fighting, 
and numerous burials in which the bodies are crowded together 
bear witness to the fury of their struggles Whence did they 
come and who are their descendants ? M de Nadaillac thinks 
that these questions can never be definitely answered unless 
investigators discover some traces of the language of the mound - 
builders 

An interesting and valuable paper on the auociatlon of 
shipping disasters with colour-hlmd and defective far-sighted 
sailori, read by Dr T FL Bickerton before the section of 
Ophthalmology at the last annual meeting of the British Medical 
Association, has been reprinted for the author from the British 
Medical ^Journal Dr. Bickerton takes anything but a hopeful 
view of the prospects of legislation on this important question. 
He greatly fears that “many a shipping disaster will occur 
before the Royal Society's suggestions become part of the law of 
the land/' Accordingly he urges all who interest themselves in 
the subject to abate not a tittle of their endeavours. “There 
are Done,"he sayi, “so difficult to convince as those who will 
not beljeve, and the men who hare had the framing of the rules 
of the road at sea are the very men who hitherto have turned 
from all suggestions on the eyesight question with contempt. 
True it is that their language, judged from examples to be found 
in tbe Nautical Magaune, is becoming moderate, and even 
polite, but they lick knowledge of this subject, and they will 
■till require our best attention " Meanwhile, Dr. Bickerton 
presses on the attention of the public the following facts .—that 
4 per cent, of the whole male population are colour blind, that 
about 8 per cent, more have marked Impairment of sight from 
refractive errors j that there is no official test whatever aa to a 
tailor’s eyesight; that a man may be the subject of any of the forma 
of eye disease, may have any degree of blindness, or may be so 
short-sighted as to be unable to see distinctly more than a few 
inches in front of his noee, and yet be at perfect liberty to be a 
sailor and to become an offioar j and that, although there k a 


pest in Europe were confined to the French v 
recently been detected in Austria and in Italy, 
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compulsory colour examination (in many caws a most inefficient 
one) to be passed before a sailor can become an officer, there is 
do check to a colour blind man being a sailor, or to bis remain¬ 
ing one to his life’s end 

The Rev T A Marshall describes in the November number 
of the Entomologist's Monthly Magazine a new genus and 
species of Belytids from New Zealand The paper 19 accom¬ 
panied by representations of two insects in fine condition Mr 
Marshall abstains from giving tedious details, as the figures 
will, he believes, convey a better idea of these creatures than 
many words, and he thinks they will now be unmistakable, 
at least until other species of the same genus shall be discovered 
He hu not taken any characters from the under-aide, the 
specimens being carded , hence the oral organs could not be 
described, but they may be pretty safely assumed to resemble 
those of Belyta t Atuctata, &c , and their details would have 
been of little value 

A CORRESPONDENT of the New York journal Ehctncity , 
writing from Fans, describes some clectncal peculiarities which 
he has seen in a cat This cat, called Michon, is a half wild 
animal, and dislikes handling It belongs to the household of 
Dame Gils, whose residence on the Carmer Mount, near 
Monte Carlo, looks directly down on the noted gambling casino 
and its botanical reservation On some of Lhe c jld and very 
dry nights common to Monte Carlo in the winter, Michon, 
while in the dark, is quite a spectacle Every movement of its 
body sends off hundreds of minute bluish sparks, something like 
those thrown off by ill-adjusted brushes, though not so pro¬ 
nounced in colour They make a noise on a small scale, like 
the crackling of burning furze Stroking the cat increases the 
■parking, and rufHing its fur the reverse way produces a minia¬ 
ture pyrotechnic display quite remarkable The cat itself does 
not seem to mind the sparking, but, like all cats, dislikes to have 
its fur nibbed in a wrong direction The writer ha*! never seen 
the electric element 10 abundant in a cat, and many who have 
■eea the coruscations that have given notoriety to 
Michon, confirm him in Lhe opinion that the cat is an 
clectncal curiosity 

A useful account of "Biological Teaching in the Colleges 
of the United States," by Prof John A Campbell, of the 
UniveruLy of Georgia, has been issued by the United States 
Bureau of Education The writer's object is to present the actual 
extent and scope of Lhe biological courses offered by the colleges 
of the United States, together with the methods of teaching 
employed. He also aims at presenting as fully as possible an 
account of the equipment and facilities for teaching which the 
various colleges possets The statements he makes are there¬ 
fore baaed largely upon the printed accounts found in the college 
catalogues, supplemented in many cases by letters containing 
additional Information These have usually been re-written, 
but where they arc In suitable form they are quoted directly 
Prof Campbell notes that many of the colleges announce more 
In their catalogues than they can possibly do thoroughly with the 
teaching force employed. This Is often perfectly apparent, but 
in more than one letter received the statement has been made 
that certain courses have no existence save on paper Prof 
Campbell, however, thinks that it 11 worth while to record the 
vlewi of the professors in charge Id regard to the nature and 
aims of such work, and the Ideals towards which they are 
striving. 

Tin 11 Treatise on Hygiene and Public Health/ 1 edited by 
Dr. T. Stevenson and Mr. Shirley Morphy, and reviewed in 
Naturi last week, is published by Messrs. J. and A 
ChurohilL 
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Messrs J and A. Churchill are publishing a second 
edition, revised and enlarged, of "Commercial Organic 
Analysis," by Alfred H Allen The second part of the third 
volume has just appeared The third part of the same volume 
will be usued as soon as possible, and will complete the work 
In the second part he has sought to describe fully and accurately 
such of the organic bases as have any practical interest, and to 
give trustworthy information as to their sources 

The new number of Natural Science includes articles on the 
evolution of consciousness, by C Lloyd Morgan ; primaeval 
man a palaeolithic floor near Dunstable, by W G Smith , 
the evolution of sharks’ teeth, by A S Woodward , the walk of 
arthropods, by G H Carpenter , the falling of leaves, by A 
B Rendle , and Norwich Castle as a museum, by II Wood¬ 
ward 

A revised edition of “London Birds and London Insects," 
by Mr T Digby Pigott, has been issued by Mr H Porter 
Along with the essays on these subjects have been printed 
several other bright and attractive sketches 

An elaborate index to the genera and species described in the 
" Paljeontologia Indica," up to the year 1891, by W Theobald, 
lias just been issued It is included among the Memoirs of the 
Geological Survey of India, Mr Theobald has also pre¬ 
pared “Contents and Index of the Memoirs of the Geological 
Survey of India, 1859 to 1883 " 

A second edition of Dr F II Hatch's “Text-book of 
Petrology ' has been issued by Messrs, bwan Sonnenschem 
and Co. The author explains that he has taken advantage of 
this opportunity to revise the book thoroughly, while largely 
increasing its scope 

The Society for Promoting Christian Knowledge has pub¬ 
lished a second edition of Klein’s “ Star Atlas " Mr E. 
McClure, the translator of Dr Klein's explanatory text, has 
sought to bring up to date lhe German writer's descriptions of 
the more interesting fixed stars, star clusters, and nebular 

Messrs Robert Grant and Son, Edinburgh, and 
Messrs Williams and Norgate, London, have issued Parts II. 
and III of Vol XXXVI of the Transactions of the Royal 
Society of Edinburgh The following are the subjects of some 
of the papers ■—the foundations of the kinetic theory of gases 
(IV ), by Prof Tail , the solid and liquid particles in clouds, 
by J. Ailken , Lhe development of the carapace of the chelonia, 
by J B Haycraft , th“ composition of oceanic and littoral 
manganese nodules, by J Y Buchanan , the winds of Ben 
Nevis, by R. T Omond and A Rankin , and Lhe Clyde sea 
area, by H R Mill 

The University College of Wales, AberysLwith, has issued 
its calendar for its twenty-Ant session, 1892-3 

The Ctly and Guilds of London Institute has iasued its pro¬ 
gramme of technological examinations for the session 1892-93. 

Messrs George Philip and Son announce that a work on 
“ British New Guinea,” by Mr J P. Thomson, Hon Sec. to 
the Brisbane Branch of the Royal Geographical Society of Aus¬ 
tralasia, is almost ready for publication. An appendix will con¬ 
tain contributions to the geology, fauna, flora, Ac., by Sir 
WiUiam Macgiegor, K C M.G , Baron Ferdinand von Mueller, 
Profeasor Llvemdge, FRS, and others. The proof sheets 
haft been revised by Dr H Rdbtrt Mill and Dr. Bowdier 
Sharpe. 

ANOTHER and apparently much more convenient mode of 
preparing glycol aldehyde, CH,OH CHO, the Ant member of 
tho series of aldehyde-alcoholi, is described in the current 
nambn of the BmthU, by Dn. Merelrweld end ElKoger, of 
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Berlin It may be remembered that In our note of a fortnight 
ago (vol 46, p 596), it wu announced that Prof Emil Fischer 
and Dr Landatemer had succeeded for the first time in pre¬ 
paring- this Interesting substance in a state of tolerable punty by 
a reaction analogous to that of barium hydrate upon acrolein 
dibromide, the reaction which yielded the first synthetical glu 
cose They first prepared the mono-bromine, derivative of common 
aldehyde, CII,Br CHO, and subsequently reacted upon this new 
substance, a liquid possessing an intolerably sharp odour, with 
baryta water After removal of the baryta by sulphuric acid, 
and the hydrobromic and sulphuric acids by meins of carbonate 
of lead, a liquid was obtained which possessed the properties o! 
a dilute solution of glycol aldehyde Some time ago Pinner 
obtained a derivative of this aldehyde which bore the same rela¬ 
tion to glycol aldehyde, that the compound known as acetal, 
/OCJI, 

CH a CH<^ , bears to common aldehyde This substance, 

X OC,H s 

/OC a lJ D 

glycol acetal, C H a OH Cl , Pinner attempted to de- 

Ndc.ii, 

compose, by thr action of mineral acids, into ethyl alcohol- 
find glycol aldehyde The attempt, however, did not succeed, 
inasmuch as the decomposition went further, any glycol alde¬ 
hyde that may have been formed during the first stage of the 
reaction being subsequently broken up Drs Marckwald and 
Ellinger now find that the reaction succeeds admirably, pro¬ 
vided the acid employed is extremely dilute, and as glycol 
acetal is a substance very easily prepared, they show that the 
reaction affords a very convenient and advantageous method 
of preparing large quantities of glycol aldehyde The glycol 
acetal is added to an equal volume of water acidified with only 
a few drops of sulphuric acid. The liquid !>, then heated to 
boding After a short time the two liquids mix, and the reaction 
is completed when upon the addition of water to a few drops 
or it no separation of oil occurs Upon distilling the liquid 
product, alcohol first passes over, then there distils a mixture 
of water and glycol aldehyde until decomposition of the residue 
commences Glycol aldehyde, els thus obtained in a tolerably 
concentrated form, appears to be much more volatile in steam 
Lhan was observed by Prof Fischer and Dr Landsteiner, in 
case of their more dilute solutions From a few cubic centi¬ 
metres of the distillate Drs. Marckwald and Ellmger obtained 
a very considerable quantity of Prof Fischer's phenylhydrazine 
compound, and confirm in every detail the other properties of 
glycol aldehyde described in our previous note above referred 
to The chemistry of Lhis first member of the senes which in¬ 
cludes the sugars is now, therefore, fairly complete, and the 
difficulties in the way of its preparation surmounted 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Afaeacus rhesus 6 ) from 
India, presented by Mr Pascoe Grenfell, FZS , a 
Philanlomba Antelope {Cephalophn r max wel It) from West 
Africa, three Gambian Pouched Rats {Cncetomys gambianus) 
from West Africa , a Ground Rat {AulacoHus swindernianus) 
from West Africa , and aWhite-faced Tree Duck (Dendrocygna 
mduata) from West Africa, presented by Mr, C B, Mitford ; 
u Martial Hawk-Eagle (Spuaetus bclhcosus) from South Africa, 
presented by Mr T. White , two Weaver Birds (ffypkantorms 
ep. me.) from South Africa, presented by Mr A W Arrow- 
imlth f two Silver Pheasants (Euploeamus nycthemems J < 5 ) 
from China, presented by Mr. E Mitchenor, a Common 
Chameleon (Chamaleon vulgaris) from North Alnca, presented 
by Mias Kate Higgins j a Thick-tailed Opossum (Didtlpkys 
craiTteaudaia) from South America, a Garden's Night-Heron 
{Nyehcorar gardmi ); and two Saracura Rails {Aramides 
sarcasm) from South America, purchased , and a Squirrel 
Monkey (Chrysothnx seiuria) from Guiana, deposited 
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OUR ASTRONOMICAL COLUMN. 

Comet Brooks (August 28) —The following ephemtrifl, 
which we lake from Aitronomische Nachrukten t No 3135, 
gives the apparent Right Ascensions and Declinations of Comet 
Brooks, which is brightening very rapidly — 
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Lying in the extreme northern corner of the constellation of 
Sextans, and nearly midway between p Leonis and « Hydra:, 
it will not be an easy object for observation owing to its very 
late rising 

Comft Barnard (October 12) —Prof R Schorr, of 
Hamburg, communicates to Asiionomssrhe Nachnchtctti No 
3125, the elements and ephemens of Comet Barnard, deduced 
from observaiionB made on October 16, 18, and 20, at Vienna, 
Hamburg, and Pulkowa respectively As this ephemens differs 
rather considerably from the one we gave last week, the follow¬ 
ing places may prove of service to observers — 
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This comet will still be found to form approximately an equilateral 
triangle wiLh a Aquilae and B.Delphim on November 5 

Tabuiar History of Astronomy to the Year 
1500 A D —Dr Felix Muller, of Berlin, has just completed 1 
small volume entitled “ Zeittafeln zur Geschichte der Malhe- 
railhik, Phmk und Aslronomie bis rum Jahre 1500,” which 
will be welcomed by all interested in the very early history of 
the exact sciences. The book is arranged chronologically and 
gives a short account of the chief workers in these branches of 
science up to the year 1500 At the end of each reference a 
list of the literature likely to be needed is added The work La 
published by Messrs. B G Teubner, Leipzig 

A Large Telescope —The Americans seem to have made 
up their minds to be the possessors of the largest telescopes in 
existence, for in spite of their owning the great Lick Refractor 
(36-inch) we hear now that the University of Chicago are about 
to have 11 the largest and most powerful telescope in the world ” 
This instrument will be the gift of Mr Charles Jerkes, and will 
cost half a million dollars The object gloss will have a diameter 
of 45 inches and will be made by Messrs. Alvan Clark, of 
Cambridge, Mass. 

The Atmospheres of Planets —Of all the planets that 
revolve round our sun, Jupiter affords the most suitable of them 
for the study of atmospheric circulation That his circulation 
will not be exactly like ours will be at once evident, for Dot only 
does the sun pour his rays on hii vast surface, but he poueaiei 
himself heat, as Ls suggested by the rapid changes which these 
cloud miuei undergo A recent hypothesis, explaining the 
various movements Jn this planet's atmosphere, has been put 
forward by Mr Manden Man son, in the fifth Dumber (vol fa.) 
of the 11 Transactions of the Technical Society of the Pacific 
Coast," Sod Francisco. The chief element which produces 
th«se movements is the action or the sun, and It is on th(s reason¬ 
ing that he attempts to unravel the laws underlying the circu¬ 
lation in Jupiter's atmosphere In this pamphlet he first brings 
together some of the f*cts relating to our own wind system, 
which are generally conceded, together with the important 
multi that were gathered from the path taken by the Krakotoa 
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dust-cloud The spots observed on Jupiter’s surface are next 
dealt with, a table of their rotation periods and latitudes 
being Included From ihe latter he deduces that the mean 
periods of rotation of matter in the following latitudes are 1 — 

Lai h m ■ 

12° N from 17 N Temp spots 9 55 3649 

4" N ,, 5 N Equar ,, 9 $ ) 40 06 

8 * 5 21 S Equat ,, 9 50 22 4 

30* S „ 3 ipots 9 SS f 7 1 

In treating of the spots themselves, he suggests that those which 
are of a white appearance arc gyrating uprushes of warm air 
from the lower regions, while Lhe dark ones are simply descend¬ 
ing columns of cool air, " the two forming parts of the system of 
vertical circulation " The red spot, he suggests, is caused hy a 
local escape of internal heat, the repellent force it appears to 
possess beingdue to the “ spreading of the healed currents as they 
rise ” He explains the retardaiion and nccelerati >n of ns period 
of revolution by the increasing force of (he west winds, brought 
about by the exposure of lhe southern hemisphere during |upiier’s 
half-year (5 93 of our years) , in this way the sipot 11 sometimes 
situated over and sometimes to one side of Lhe source of heat 
underneath The author also deals with other spots in a similar 
manner 


GEOGRAPHICAL NOTES 

Mr Sv E.N Hedin's account of his ascent of Mount Oemivend 
is published in the Inst number of the Vtrhati liuft-oi oT lhe 
Berlin Geographical Society Demavend is a volcanic peak 
rising abruptly from the s-dimentary rocks of the parallel Elburz 
chains. Starting from the village of Ranah on the smith 
eastern slope with two guides on July lo, 1890, Hedin reached 
the summit on the afternoon of the next day On the summit a 
large elliptical crater was found , the edgei of which were s:rewri 
with blocks of porphyrmc lava and sulphur After discussing 
the aneroid and boding point observations, Mr lied in arrived 
at 5465 metres (17,930 feet) ns the height of the summit Tin-, 
is lower than any of twelve earlier esLimates which nre ciLed, the 
highest of them being 6559 melrei 

The Italian possession of Eritrea on the coisi of lhe R j d Sea 
gives some promise of becoming useful agriculturally Severil 
■ mall settlements of Italians an the plateau have succeeded in 
growing large crops of wheat and barley, nnd only the unsettled 
state of the surrounding natives threatens Lhe prosperity of lhe 
farmers The districts of Ocule Cu?ai and Guro are already 
fully cultivated, and barat, as yet almost unoccupied, has fertile 
land and plenty of room for colonists The Italians are able to 
work in climatic conditions which would rapidly exhaust the 
natives of northern Europe, 

The general summary oT Mr Conway’s expedition in the 
Karakoram range telegraphed from India (p 525) has now been 
supplemented by a full narrative, written lo the secretaries of 
Lhe Royal Geographical Societv Rom a camp on the Baltoro 
Glacier on Auguit 29, with a postscript added at Skardo, on Lhe 
way to Leh, on September 12 The difficulties of the pre¬ 
liminary journey were very great, not the least being the fording 
of several swollen glacier streams by a parly numbering four 
Europeans, four sepoys, seventy coolies, an indefinite numoer of 
followers, and flocks of goats and sheep The moraines on the 
Baltoro glacier were of almost incredible extent, for two thirds of 
its entire length the iceiaenLLrelyconcealedbyi’ones, except where 
crevasses or lakes occur, and the irregularity of the surface made 
travelling extremely slow Mr Conway limits the name 
of Godwin-Austen to the highest peak of " KV* giving 
to the whole mountain the somewhat cumbrous title 
of the Watch Tower of India One branch of the 
Baltoro Glacier results from the union of seven glaciers 
from this mass ; the larger branch descends from Lhe 
■now swathed, throne shaped mountain, hitherto unmapped, 
for which the auriferous quartz found in its refeki suggested 
tha name of The Golden Throne This was fixed upon as the 
goal to be attained. The first attempt landed the Europeans 
*Qd Gboorkaj, who made excellent climbers, on Crystal Peak, 
30,000 feet In elevation, a peak u hard to climb as the Matter 
horn, and isolated from the surrounding higher summits No 
Inconvenience was felt from the rarity of the air, and the party 
remained on the summit for an hour and a quarter In the 
gnnd attempt on the Golden Throne serious difficulty was en- 
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countered from lhe lernble extremes of heat and cold The 
last few thousand feet proved 1 cry exhausting, one of the 
Ghoorkas had lo be left behind, buffering from mountain sick 
ness Every step had lo be cut in hard ice Finally the summit 
was reached at an elevation of 23,000 feet , but lhe Golden 
Throne Htood revealed much higher, and separated by a deep 
depression From the summit of Pioneer Peak, probably the 
highest yet reached by mnn, a series oT photographic views was 
obtained and prismatic compass bearings taken (a the surround¬ 
ing features Ah long as the pany were at rest they felt no 
discomfoti, but the aphjgmegrjph shuwed that the hcarl’a 
action was very laboured A stay of an hour and a quarter 
was marie on the summit, the view from which baffied descrip¬ 
tion The dcscenL was safely made, but fatigue and bad weather 
stopped further exploration 


TILL INSTITUTION OF MECHANICAL 
ENGINEERS 

N the evenings of Wednesday and Thursday of last week, the 
z6ih and 27th ill I , an ordinary general meeting of the Insti¬ 
tution of Mechanical Engineers was held in the iheaLre of the In¬ 
stitution of Civil Engineers, by permission of the council of the 
lailer S iciely The President, Dr William Anderson, occu 
pied ihu chair during the proceedings 

1 here were iwo papers on the agenda The firsL was the 
report of the Institution's commiltee appointed lo enquire into 
! the value of lliLsleam pckei Mr llenry Davey is Lhe chair 
mnn of this commulee, mid he had prepared the report , 
winch is a bare record of facts without comment, and 111 this 
j respect is, we think, defective Nuniherless experiments have 
been made in lime past as lo the value of the steam jacket, and 
those now addt_d hy lhe labours of the committee do not largely 
riilfer from many that have gone before We lake it that the 
! general opinion of competent engineers is Lhat an advantage in 
ifficii ncy in 10 be obtained by jacketing engine cylinder* in an 
efficient manner, and cases in whmh the jacket has not been 
proved efficient are those in which it has not been properly ap 
plied What was wanted, therefore, was guidance as lo the 
proper method of application, and it is significant that Lhe 
most help m this direction came, during the discussion, from 
those who were not members of the committee Timidity in ex¬ 
pressing opinion will be excusably construed as indicating some¬ 
thing of incompetence, and if the members are not capable of 
expressing opinion they are not suitable persons lo form a research 
commiltee of an important institution We frame our remarks 
hypothetically, because, with such nnmesas Unwin, Fryan Don¬ 
kin, and Mair-Rumley on the title page, there can be no doubt 
that the power to afford guidance was present, and for this 
rrason the decision (ogive only bare fact is the more to be re 
gretled 1 he general conclusion to be drawn from the 
experiments, as quoted, is that “lhe expenditure of a quantity 
of steam in an efficient jacket produces a saving of a 
greater quantity 10 the cylinder " It does not follow 
from Ibis that the jacket is always desirable, as the saving may 
be bo small as not to justify the additional complication and 
increased outlay at first cost That, however, 13 a matter 
upon which atcani users must themselves decide upon a com¬ 
mercial ba^iH , and is, of course, oulude the province of the 
committee, but what would have been valued would have been 
some critical remarks giving guidance ai to what goes to con 
Eiiiute the “ effluent jacket/’ what fresh engineering practice 11 
opened up by the use of the efficient-jacket, and under what con¬ 
ditions it may be most effectually applied 

The first series of experiments quoted were carried out by 
Mr J G Mair-Kumley, of the firm of James Simpson and Co , 
of Fimlico, upon a compound jet condensing beam pumping- 
engine. The diameters of the cylinders are 29 inches and 
47 5 inches, with strokes of 65 I and 96 inches respectively 
Only the body of each cylinder Is jacketed, the steam being 
supplied direct from the boiler at a pressure of 49lbs per square 
inch above atmosphere Experiments were made boih with 
and without sleim in the jackets The tolal feed water per 
indicated horfie power per hour when Ihe jackets were not in 
use was 18 20 lbs , with the jackets in use lhe corresponding 
figures were 16 64 lbs , thus showing a percentage of leu steam 
U*ed due lo the jackets of 8 6 The quantity of jacket water 
condensed was 1 20 Ihs, per I H P per hour The boiler pressure 
here was not high, 49 7 lbs without and 49 lbs with jackets 
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The number of revolutions were also low, 14 S without jackets 
and 15 7S with jackets. This was evidently an engine which 
should pay for jacketing We next come to an experiment of 
a different nature, carried out by Mr, Davey and Mr W B 
Bryan The engine la triple expansion surface-condensing 
engine of the inverted direct acting marine type, and is placed 
in ihe Waltham Abbey pumping station of the East London 
Water Works The cylinders were 18", 30 5", and 51" in 
diameter, by 36 inches stroke There is a Meyer expansion 
valve to the high pressure cylinder, by means of which the speed 
of the engine was regulated during the experiment The bodies 
and both ends of all three cylinders are steam-jacketed The 
jacket steam of the high pressure cylinder is at full 
boiler pressure, but the other two cylinders have the 
pressure reduced to a little above that nf their steam cheats by 
means of reducing valves Each cylinder is therefore jacketed 
with stelm a little above Us own initial pressure Without the 
jackets 111 use the amount of feed water per I H P per hour 
was 17 22 lbs, and with the jackets in use 15 45 lbs, showing a 
percentage of less steam used owing tn die jacket of 10 3 1 he 

total jacket water was I 72 lb** perl II P per hour 1 he coal 
consumption is given in these experiments, being 2 09 lbs per 
I H P per hour without the jackets, and I 79 lbs wiLh The , 
amount of coal burnt is not, of course, neccssardy a measure of I 
economy of the engine, but possibly the steam-generating plant j 
—which included an economizer—was practically constant in its ! 
duty during both trials, and if so Ihe commercial gam by the 
use of the jacket is quite an appreciable quantity The boiler 
pressure here was 130 I In above atmosphere, the number of 
expansions without the jacket 22, and with the jacket 30 The 
revolutions were 23 per minute, so that the jacket had again a 
favourable chanre 

The next series of experiments were carried out by Colonel 1 
English, Mr Davey, and Mr Ury-in Donkin, and in these we 
reach a much higher piston speed, so that the results stand on a | 
somewhat different footing in Lhis respect to those before quoted 
We have no positive know ledge of this engine beyond Lhal given 
in the report, but H would be desirable to know something 
more of us working before accepting the very high percentage of 
gain 10 steam used—19 o per cent —as that due to a steam 
jacket used on a good engine The feed used per I H P per | 
hour was 24 68 lhs without the jacket, and with the jacket in 
use the quantity was 20 lbs The following are the particulars 
of this tnal ,—Horizontal surface condensing compound engine, 
with intermediate receiver cylinders, 18 and 32 ins by 48 ins 
stroke The ends of the cylinders are not jacketed, and the 
receiver jacket was not in use during the experiment The 
boiler procure was 50 lbs , the revolutions 57 06 without jackets, 
and 63 62 with, the feed water supply as stated, and the jacket 
water condensed per I H P per hour I 13 lbs, The coal used 
without jackets was 3 26 lbs per I H P per hour, and with 
jackets 2 66 lbs 

The last set of experiments we shall quote were made by Prof 
Unwin, upon the experimental engine 1 at the City and Guilds 
of London Central Institution, South Kensington It is a two- 
cylinder horizontal surface condensing engine, and can be worked 
either simple or compound. The cylinders ore 8 73 inch and 
15 76 in diameter, by 22" stroke The high pressure cylinder 
is fitted with Hartnell expansion gear, and the low pressure with 
Meyer expansion gear Only the bodies and the back ends of 
the cylinders arc covered We will first give results of trials 
working the engine with the low pressure cylinder only The 
pressure was 60 lbs above atmosphere, the jacket pressure being 
taken direct from the boiler. The revolutions without the 
jacket were 11240, and with the jacket 101 73 The feed 
water per I H P per hour without the jacket was 32 14 
lb*., and with the jacket 26 69 lbs This gives a saving 
of 17 per cent working simple. It will be seen presently that 
when the engine was working compound, the saving was 7 3 per 
cent The jacket-water per I H P, per hour was I 88 ibi 
We will now take the records of the compound trial The boiler 
pressure was 66*73 lha. without the cylinders, and 67 80 lbs 
with the jackets. The revolutions were 93 66 without the 
jacket, and 9611 with The feed water used per I H,P 
per hopr wai 21 06 Iba. without the jackets In use, and [9 52 
lbs. with. The saving, as slated, made by the use of the jseket 

1 This tnfIn* Is staled In tbc rtport io have bwn fully lllustraied and 
described in Enfinttring of November 16, iflftff The triple txpenifoo 
engine oi Waltham Abbey is also sold to have bean illuilrated and described 
Id ibe issue of Aaguil 0, 1891, of ihe tame publication 
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was therefore 7 3 per cent The jacket water used per 
I H P per hour was 2*40 lbs We regret we are not able to 
give all the interesting details which Prof Unwin includes in 
his instructive report, but for these we muBt refer our readers to 
the original paper 

Probably Prof Unwin's 7 3 per cent saving in steam used is 
a far better measure of the value of the jacket than the inflated 
promise of 19 per cent in Major English’s trial It should be 
remembered that the jacket is more effective in small than in 
large engines, the area of cylinder will be in a higher ratio to the 
contained steam in the former than in the latter case The number 
of expansions in the South Kensington engine working without 
jackets was 7 23, and with jackets 9 29 The corresponding 
figures in the case of the Woolwich engine were 9 4 and 12 6 
The boiler pressure with the Woolwich engine was, however, 
16 to 17 lbs higher than in the other case The revolutions 
were 57 06 and 63 62 lespectively in the two trials at Woolwich, 
whilst at South Kensington they were 9366 and 96 11 It 
would have been instructive if the committee had had the 
courage to attempt some balance of these figures, and then have 
endeavoured to account for the large difference which we believe 
would have remained still to be accounted for 
1 Ihe next experiments quoted comprise a senes made by Mr 
I Hryan Donkin, junr , at ihe works of his firm at Bermondsey 
j Air Donkin’s labours in this field are well known, and engin- 
i eering science is largely indebted to him for the contributions he 
has made lo its lore One most valuable feature in connection 
with these investigations is the means he has used to ascertain 
the temperature of the walls oT the cylinder at various distances 
from the surface In this lies the essence of the problem If 
the Jackets ( ommiltee would give us minute and trustworthy 
information on this point we could evolve the rest from existing 
1 data If we do not quote Donkin’s figures in full it is 
partly because lm experiments arc not yet complete and partly 
i because they have been dealt with more fully in 11 another 
place,” namely, the Proceedings of a Society other than tha 
with which we are now dealing 1 We may state, however, 
lhal in one case when the steam in the jacket space was 298° 
Fahr the cylinder walls averaged 290° Kahr , whilst at O 06 in 
from the piston Lhe temperature of the cylinder wall was 284" 
Fahr These temperatures were ascertained by thermometers 
placed in holes drilled in the cylinder Other instances are 
given, but the matter is far Loo interesting lo deal wuh in a 
cursory manner, such rs a report of this nature alone warrants 
The difhculiy that suggests itself is the fact that a thermometer 
itself lias a very appreciable thickness, and the record will be 
but a mean of the temperature due to that thickness It u pos¬ 
sible that Mr Donkin gets over this difficulty in some way 
Perhaps the thermo-couple as used by Lc ChaLeher might 
afford a solution, although this [apparatus is not so useful 
for recording small differences at low temperatures, being 
rather adapted for such work as hot blast stoves and other 
metallurgical purposes Mr Bryan Donkin’s experiments are 
the moit suggestive in the report, as might be anticipated 
Trials were made with steam at various rates of expansion to 
determine Lhe effects of the steam jacket on Lhe speed of engine 
and temperature of the cylinder walls, and on superheating 
The engine used was a small one (6" x 8"), but it was specialty 
constructed and arranged for the work We again repeat Mr 
Donkin's investigations are well worthy of the study of all 
interested In these matter? 

J he report concludes with a valuable appendix in the shape of 
suggestions for the use of those desirous of experimenting in 
Ibis field. 

The discussion on this paper was of a protracted nature, but 
wiB not of a kind altogether worthy of the leading mechanical 
institution of the country Mr Morrison, of H aril spool, made 
the most weighty contribution amongst the speakers. He pointed 
out the difficulty of maintaining a good circulation of steam in 
ihe jacket—one of the most important points to which the 
designer of jacketed engines should turn his attention—and 
illustrated a simple method by which he had teemed this end. 
Hu arrangement consisted oft series of diaphragms, by means 
of which tne steam was made to take a devious coarse through 
the jacket Mr. Schonbeyder pointed out a mistake the com¬ 
mittee had made In placing an air cock on the lop of the jacket, 
when it was reqairea to draw off air from the steam. Of course, 
this Is one of those little slips which Ihe wisest are apt to make^ 
for it would be absurd to suppose such authorities as those en- 
1 Bu Proc—dings lost CWU Englnon. 
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gaged did not know that air is heavier than steam One might 
as well say one’s grocer did not know sand from sugar 

The Jackets Committee has not yet concluded its labours, and 
another report will be forthcoming in due course Mr Aspinall 
has offered a locomotive for trial, and we heard lhat Mr Yarrow 
will put a torpedo boat at the disposal of the committee, and 
has even promised to cast special cylinders for experimental pur¬ 
poses The locomotive will afford an interesting held of rtbearch, 
running aa it docs 10 largely linked up The torpedo boat I 
experiments will be no less interesting, especially in view of the j 
great number of revolutions the engines of these craft make 111 a 
given time 

On the second day of the meeting the paper by Mr Walker I 
of Bristol on the screw propeller lhis paper gives the details 
of some experiments made by the author on a form of screw 
propeller invented by the late Mr II Dickinson It would be 
in vain for us to attempt to condense this papei withm Lhe 
limits at our disposal With regard to the merits of the 
Dickinson propeller we have nothing to say It consists 
essentially of two narrow blades in place of one, and reminds I 
us strongly of a Mangin propeller with one blade set somewhat 
back on the shaft Mr Walker contends that his researches 
prove the advantages of long narrow blades, but he did not 
appear to have converted the high authorities present, including 
Mr Froude, Mr Thorneycrofl, and Mr Barnaby—the three 
best-known names in connection with the subject - to his views 
It is difficult to see wherein the value of the pnper exists Prof 
Kennedy in the discussion stated that the generally received ! 
opinion aa to the increase of the friction of the load was 
erroneous, and that Lhe power absorbed in this way does not 
increase in the manner slated, a fact which he illustrated by 
means of a diagram Mr Thorneycroft pointed out lhat “life 
was not long enough " for the larger trials proposed by the author, 1 
but that he might decide one point if he would confine him elf j 
to models. Mr Barnaby stated that a broad bladcd propeller | 
should not be a uniform pitch Mr Froude’s speech was a luud 
criticism of the author's paper, the speaker poinLing out in a 
kindly but convincing manner that the conclusions arrived at 
by the author might be subject to revision Mr Dunell, 
whose previous experiments the author had quoted, added to 
the information given by putting forward some oLher experiments 
he hod made upon screw propellers fitted to a torpedo boat, in 
this case lhe results being opposed to those claimed by the 
author, inasmuch as the shorter and hroader blade had proved 
the more advantageous Mr Shield, of Liverpool, described a 
form of propeller which has been in use on the Mersey, and 
appears to offer some advantages The blades arc attached to 
the boss in two parts, and arc joined in a loop aL the lop 
According to Mr Shield’s statement, the arrangement gives 
great advantages in towing, and also increased steadiness in 
running The latter we can accept as a fact, but the great 
increase in towing capacity seems almost loo good to he 
accepted literally Twenty five per cent additional efficiency 
is a very large gain without further expenditure than an 
exchange of screws , but this is what the propeller in question 
La said to realize, 

The meeting concluded with the usual votes of thanks 


INTERNATIONAL COMMITTEE OF WEIGHTS 
AND MEASURES 

T R E InternationalCommittee of Weights and Measures, which 
wai established in consequence of the Metric Convention 
°f *873. hoi recently issued it! fifteenth annual report to the 
Governments represented at thaL Convention 1 The committee 
have also lately published the minutes of their proceedings 
(rroct«-Ve{£>aux des Stances Tang, 1892 1 vol 8vo) at 

the annual kneeling held at Pans in September, 1891 It appears 
to be hardly poulble that the proceedings of the committee at 
their meeting which was held last month may be issued before 
next year, but from the above publications, as well as from a 
recent volume of their " Travaux et Memoirea,” we gather that 
they continue to carry on their investigations with all despatch 
In their last report the committee deplore the death of their 
n ett ^ Ue ' J®* 11 Servai* Stas, whose analyses of the platinum 
aUoyanavc, together with those of St. Claire Deville ana George 

* Rapport du Cotnlid iQisnuilouiL Gsuihltr-VUlsii, Pans* 1 VoL 
1 ° PP 1 169a 
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Mftlthey, so largely helped forward the principal work of Lhe 
committee , the metallurgical studies of Stas are indeed recog¬ 
nized as veritable models of classical research in this particular 
field 

The new instruments added to the Bureau at Sevres during 
the last year include a normal barometer ( 1 c Barom^lre Fuess) 
and manometer, originally verified for reference a* an inter 
national standard in accordance with the decisions of the 
Meteorological Conferences, particularly that at Munich Iasi 
year The committee have also obtained a new apparatus for 
determining the noimnl Ihermomelric “boiling point," or the 
temperature of too u Centigrade, as it has been found lhat lhe 
form of appiratus used by Regnault was unreliable for this pur¬ 
pose In the reading of ihe standard manometer it would ap 
pear that higher accuracy has been obtained by raising the 
surface of the mercury up to a fixed point, the image of the 
point in the mercury being observed at the same Lime by means 
of a microscope The Wikl-Pcrnet barometer ha* been re 
mounted, and the Bureau are now prepared to undertake Lhe 
verification of any standard barometer 

The readings of all mercurial thermometers are given at the 
Bureau in lerma of the hydrogen thermometer , and a 30 
litre holder for methyl chloride, or liquid carbonic acid, has been 
made by Bngunnct and Navile The low temperature experi 
ments have been continued by M Chappuis down to—75 0 Cent , 
and toluol and alcohol thermometers have been compared wilh 
the hydropen thermometer It has been found lhat 11 toluol M is 
more sensitive and reliable for low Lemperalures than alcohol 

Wc note that the meteorological work of the committee has 
largely developed itself, and that, as in geodetic research, 
the Bureau at bevres 13 now recognized as a central and inter¬ 
national station of reference Standard thermometer! have 
been verified, for instance during 1892, for the Governments of 
Russia, France, and Roumama , for the Universities of Rome, 
St Petersburg, and Odessa, for Owens College] Mancheitcr , 
and for several recognized meteorological observatoi les Great 
Britain has also been supplied by the committee with standard 
thermometers similar to those supplied to other contracting 
Stales 

Besides the standard metre and kilogramme already delivered 
to this country, the Buieau is undertaking the construction of a 
further standard metre for Lhe Board of Trade, at a cost of 
12,588 francs The new standard appears to have been nearly 
two years in construction, but its verification is now promised 
this year 

There are twenty one different governments who have joined 
the Convention and who contribute annually towards the 
expenses of the Bureau (the annual budget of which ia 75,000 
francs), sums varying from 134 francs (Denmark) to 9482 franca 
(Germany) lhe annual contribution of Great Britain and Ireland 
for 1892 being stated at 4699 francs, or nearly ^188 , olid that 
of the United States at 8471 francs 

At the instance of Dr B A Gould the committee are now also 
undertaking an inquiry affecting measurement by light waves 
By the u^e of the “ Kefractomeier ” Dr MichelBon found 
{Philosophical Magazine t April, 1891, and September, 189a) 
that accuracy of measurement by light waves may be increased 
to a high degree of accuracy. By tile best speclraacopic Instru¬ 
ments now in use ll has been slated lobe difficult to " resolve" 
lines as close together as the component* of the yellow sodium 
lines, but lhat if the width of the lines themselves be less than 
their distances apart, then there is no limit to their accuracy of 
measurement by the " Kefractomeier " We shall look forward 
with interest to ihc publication or Dr Michelson\ further results, 
in the next volume of the “Travaux et Memoires ” of this 
committee. 

The new instrument designed by M Gustave Tresca, of the 
Conservatoire deB Arts et Metiers at Pans, for the adjustment 
and polishing of the terminal surfaces of end measures of length 
appears also to b*better than anything yet adopted in England 

The committee not only underiakes the verification of stan¬ 
dard! and instruments for the High Contracting Governments 
(who have lhe right to demand such verification^), but they also 
verify for any scientific authorities or persons To those of our 
readen, therefore, who may dcBlre to have standards or instru¬ 
ments verified by the committee, the following information may 
be useful i— 

Applications for the verification of instruments should first be 
made to M le Directeur du Bureau International (Dr Rend- 
Beaolt), au Pavilion do Breleuil, Sivres, pr&i de Paris. 
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Standard* may be sent to Sevrei by post or railway (at the 
cost and mk of the owner) , or Kill belter, they may be delivered 
and removed from the Bureau by the owner or his agent. A. 
certificate of verification will be given when the standards are 
ready for removal In any application to (he director the de> 
nomination of the standard, or the description of the instrument, 
should be stated, and the nature and extent of the verification 
demanded 

1 he committee will verify metric standards of length of one, 
two, three, and four metres or subdivisions of Lhe standard 
metre, if made in metal or some durable stone I me measures 
should have their graduations so fine as to be well observed 
with a microscopic power of sixty diameters , and end measures 
should have their lermlnal surfaces sufficiently adjusted and 
polished so QB accurately to define the length of the bar 
Measures or ma^s may be made also of metal or some durable 
alone, but each must be in one piece without handles, grooves 
or adjusting holes Tor thermometers and barometers special 
regulations are issued, winch may lie obtained at a small charge 
from MM Gauthier Villais, 55, Quai dcs Grand Augustins, 
Pans 

The fees on verification nf measures of length vary from 60 
10 400 francs according, of course, lo the extent of the venfica 
lion demanded , for metric weights from 20 to 120 francs , and 
for thermometers and baiomelers from ro to 80 francs 

What should be the true equivalent length of the yard 
measure in lerms of the metre, may appear to some (o be 
almost a trifling matter - beenuse the measurement in dispute, 
or probable error of lhe equivalent nl present adopted in this 
country, amounts only 10 00008 inch It is, hr.we\cr, a fact 
that so small a difference as □ 0008 in this equivalent would 
not only be felt in scientific researches but also in practical work 
Messrs Comstock and Tiltman, of the United Coast Survey, 
as well as Dr Pelers, of Germany, and the D.rccmr of the Inter¬ 
national Committee, have found that the equivalent length of 
the metre (^9 3708 inches'} as ascertained by Kaier and Arago, 
in 1818, is inaccurate, to the extent of o 0008 inch, and that 
the true equivalent ought to be nearly 39 3700 inches This 
latter value will, we have no doubt, be ultimately recognized in 
scientific work 

In the field of electrical measurements, we find that Dr 
Guillaume is continuing his investigations as to the measure¬ 
ment of temperature by electrical methods , and as 10 the 
variations of mercurial standards of resistance, a work origi¬ 
nally bggun at the Bureau, by Dr Benoit, in connection with 
the stnnaard ohm It would not appear that mercurial ther¬ 
mometers can be superseded for ordinary measurements of 
temperature, but that measurement by resistances may afford 
useful results in determining the temperature of a given mass 
or space, as the whole length of a column of mercury Dr 
Guillaume gives an account of his work on mercurial standard! 
in the Procea-Verbaux recently issued (page iflj) 

During the past year Commandant Defforges, of the Geo¬ 
graphical service of the French army, haa been undertaking at 
the Bureau an inquiry into the effect of the force of gravity at 
the latitude of Breteuil, by meana of n seconds pendulum and 
apparaiu* constructed by Brunner M Defforgea found that at 
Breleull (longitude east of Paris o° 131, latitude north 54 260, 
and altitude 70 4 metres) G = 9 80991 m 

We cannot conclude thu plance at the recent work of the 
International Committee without expre s iing an opinion that 
the scientific success of their work and the accuracy of its re¬ 
cord, owe much 10 the energy snd watchful care of the new 
president, Dr Foersler, snd the secretary of the committee, Dr, 
A. Hirsch. 


NOTES ON SOME ANCIENT DYES' 

E fragments of ancient dyed fabrics which 1 have examined 
I owe to the kindness of Mr K D Darhuhire They ire 
specimens from a lot found by Mr, Flinders Petrie in a tomb at 
Garob, Lower Egypt, supposed to date from 400-500 a d 
They were used apparently for filling Lhe mummy coses where 
required, not strictly speaking as grate clothes My object in 
examining them was to ascertain, if possible, what were the 
materials employed In producing the various colours seen on 

1 ft a printed frctm " Memoir* and Proceed loxa of the Manchester Literary 
fgd Philosophical 5 od*iy,” 1891-91 (Fourth Seda, vol 5, No. ■> 
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them The fabrics examined consisted almost entirely of wool 
Here and there in the warp of some of the specimens were 
threads, conspicuous for difference In colour, consisting of linen 
The following colouri could be distinguished 1—blue, yellow, 
preen, red, maroon, purple or claret, black I will take (hem 
in the order named 

Blur —The colour of the fabric was a dull medium blue On 
treatment with hot caustic lye a great part of the wool dissolved 
T he residue, which was dark blue, having been filtered off, 
cashed and dried, was treated with boiling aniline, to which 
it communicated a bright blue colour The blue solution 
having been filtered boiling, deposited on cooling a quantity 
of blue crystalline scales, which, after beinjj filtered off, washed 
with alcohol and dried, were found to consist of indigo blue On 
being treated in a lube they gave a sublimate of regular crystals, 
blue by transmitted, copper-coloured by reflected, light , they 
dissolved in concentrated sulphuric acid, giving a blue solution, 
and lhe solution in aniline showed the absorption spectrum of 
indigo blue It is evident, therefore, that Indigo in some form 
or other was the material used in dyeing this colour 

Ytllou —The colour of the patches dyed yellow was so evi¬ 
dently faded, and showed so little intensity, as to make it very 
uncertain whether analysis would lead to any precise result , the 
examination was therefore omiLted 

Green —Of the material dyed this colour, I had but a small 
qmnlity, but it was sufficient to allow of some conclusion regard¬ 
ing the means whereby the colour wan produced On being 
treated for some days with dilute hydrochloric acid it Imparted 
to the latter a deep yellow colour The portion left by the aud, 
after being washed and dried, yielded indigo blue on treatment 
with boiling aniline It n prohable, therefore, that the colour 
was produced by first dyeing the fabric with indigo, then treat¬ 
ing with some mordant, such as alum, and, lastly, dyeing with 
■omt yellow colounng matter, most likely of vegetable origin 
With the small quantity of material at my disposal, I found it 
impossible to ascertain the nature of the yellow colouring matter 
employed 

Rnl —This mbs the most pronounced, and at the same lime 
the most interesting, of the colours examined The colour of 
lhe fabric was a full deep red It might be called a Turkey 
red , the dye, in fact, proved on examination to be a kind 
of 1 urkey red as having the characteristic properties of that 
dye 

On being burnt, the fabric left a considerable quantity of ash, 
consisting of calcium sulphate, alumina, aluminium phosphate, 
ferric oxide, and siliLa A large portion of this a^h no doubt 
represents the mordant employed in producing the colour On 
treatment with hot dilute hydrochloric acid, the fabric lost its red 
colour and became yellow After removal of tbe acid by wash¬ 
ing with water, and pressing between blotting paper, treatment 
with boiling alcohol deprived the wool of the greater part of the 
yellow colour, a faint tinge only being left. The deep yellow 
alcoholic liquid obtained left on evaporation a reddish-brown 
amorphous residue This, on being treated with a boiling solu¬ 
tion of alum, dissolved in part, yielding a pink fluorescent 
liquid, which had exactly the same colour, and showed precisely 
the name absorption bands as a solution of purpunn from madder 
in alum liquor On adding hydrochloric acid to the pink solu¬ 
tion and heating, the colouring matter was precipitated in 
orange-coloured flocks, the liquid becoming almost colourless 
The flocks after being filtered off and washed with water dis¬ 
solved easily in boiling alcohol, yielding a yellow solution, 
which, on spontaneous evsporetion, lelt aauantity of dork yellow 
needles arranged in rosettes These needles dissolved in caustic 
alkali, giving a cherry red solution, which showed the absorption 
hands of purpurin. The solution, on exposure to air and fight, 
became colourless 

Some of the precipitated colouring matter, on b^pg employed 
in the usual way ror dyeing a bit of calico to which various 
mordants had been applied, yielded colouri exactly like those 
obtained with purpurin from maddqr, i r . the alumina mordant 
ive a bright red, the iron mordant dull purplp to black tints 

he matter left undlssolved, offer repealed treatment with 
boiling alum liquor, was still highly coloured. It dissolved 
easily id alcohol, the solution leaving on evaporation a brown 
amorphous residue, which remained soft even after king stand¬ 
ing. This residue consisted for tbe most part of felly matter, 
but it also oontslued some colouring matter insoluble In alum 
liquor. That this colouring matter was alizarin seemed pro¬ 
bable, since the colour which lhe mixture imparted to oiks- 
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line lye resembled that of an alkaline solution of impure 
alizarin 

These experiments lead to ihe conclusion that the red colour 
of the fabric was produced by dyeing with some kind of madder, 
either wild or cultivated, the fabric having been previously 
treated with a mixed aluminous and ferric mordant, and then 
probably oiled—that it was, in fact really a kind of Turkey 
red 

Maroon —The dull chestnut colour of this fabric presented a 
striking conlrast to ihe bright red of the preceding Its const! 
tulion was, however, similar Having treated it in the same 
way as Ihe other, I found that the colouring mailer mimt have 
been derived from madder , fatty matter was also present, but 
ihe mordant contained a larger proportion of ferric oxide, a 
fact which sufficiently explains the brown lint of the d)td 
fabric 

Purple —The fabric in which this colour was seen was made 
up of a pale yellow warp, and a weft of a dull purple or chrct 
colour The latter colour was found to be due to an intimate 
mixture of red and blue, for the threads, on examination undei 
the microscope, were seen to consist partly of red, partly nf 
blue fihres, the former predominating The two sets of fibres 
had, nf course, been mixed before spinning The blue fibres 
were certainly dyed with indigo, the red probably with maddei 

Black —The colour of the black fabric, like that of the green, 
was a compound of two colours, one overlying the olhei 
Under the microscope the individual threads appeared grey 
On treatment with a mixture of alcohol and hydrochloric acid 
they changed colour, a )e)low liquid being obtained, while llie 
fabric itself now appeared blue, and after washing and drying 
yielded indigo by appropriate treatment The yellow alcoholic 
liquid was found to contain purpunn. The colour may be sup 
posed to liavr been produced in Lhe following manner —-The 
woollen fabric having first been dyed blue was mordanled. In 
use a modern phrase, and then dyed with madder, the two 
colours together producing the effect of black 

Edward Sciiunlk 


SCIENTIFIC SERIALS 

In the Rot amt al Gazette for July, August, and 'seplembei, 
there are several papers of general interest Mr (i A Rex 
presents a further contribution to our knowledge of the Myxo- 
mycetes in an account of the genus Linbladia — Mr 1 ) V 
McDougal gives a detailed account of the morpbolog) and 
anatomy of the tendrils of Pas si flora cum lea —Mr M U 
Thomas describes and figures an apparatus for determining the 
periodicity of root pressure in plants —Mr C L Iloltzman has 
a short paper on the Apical growth of the stem and the develop¬ 
ment of the sporenge in Botrychium vir^tmanum, his obser¬ 
vations favouring the view that the Ophmglossacea are a more 
primitive form than the typical Filices —Mr A F. Foerste con¬ 
tinues his observations on the Relation of autumn to spring 
blossoming plants —Mr Charles Robertson gives a further 
instalment of his series of papers on Flowers and insects —A 
brief report is given of the botanical papers read at the recent 
meeting of the American Association (or the Advancement of 
Science 

In the Journal of Botany for September and October, no less 
than four new species are added to the British flora and to 
science — Huracium hxbrrmcum , II durtceps , and H Btead 
albanense, by Mr F J Han bury , and Ranunculus pctxolans 
(sect, Flsmmula) by Rev E S Marshall —Rev W Moyle 
Rogen continues hli Essay at a key to British Rubi , Mr E G 
Baker hli Synopsis of genera and species of Malveae , and Mr 
W. A. Claret his Fint Records of British Flowering Plants 

Bulletin of the New York Mathematical Society Vol 11 
No. i, October, 189a. (New York )—Prof Cajon opens this 
number with a& Interesting note on the evolution ( of criteria of 
convergence (pp 1-10), in which he discusses some special and 
general criteria furnished in the wntlnga of Gauss, Cauchy, 
Abel, DeMorgan, Bertrand, Rummer, and others, and notices 
specially the remarkable advance msde by Pringsheira {Math 
Ann. vol uxv.),—Dr. A Martin calls attention (pp. 10-11) to 
* slip In Bfll's M -Short History of Mathematics 11 (p, ioa), the 
probable origin of which is accounted for by*Mr Ball,—There 
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1* a slight review of Chapman’s "Elementary Course in the 
Theory of Equations ,J (pp n-12), and the rest of the issue 15 
taken up with ihe usual list of new publications and notes In 
these lost Dr Martin points out a curious error in lhe Royal 
Society “ Catalogue oT Scientific Papers," vol ix ( 874-1883), 
where, of the papers accredited, on p 790, to Ezekiel Biown 
Elliott, Nos 5 if, 14— 17 should be assigned to Mr Edwin 
Bailey Elliott, of Oxford, and not lo ihe late Mr Ezekiel Brown 
1 ‘lliott, of America, to whom Nog 4, 12, 13 are rightly 
attributed 

In the BnlletUno of the botanical Society of Italy, we find 
in addition to paper* nf more local interest, a further com 
municalion from Sig Maccluati on the Cultivation of diatoms, 
in which he slates that the presence of infusoria and of diatom*- 
in the water is mutually beneficial to one another, while ihe 
most destructive enemies of the latter are bacteria —A papci 
by Sig Piccioli on the Biological relations between plants and 
snails, ig chiefly devoted to the pmtcclive contrivances found it 
the former against the attacks of the latter, the most importan! 
of which are of a chemical nature—tannin, latex, oleifernu' 
glands, and poisonous salts such as calcium oxalate mechanica 
means of protection, such as hairs and a comparatively ihicl 
cuticle, play a subordinate part —In a further communication bj 
Prof Arcangeli on the Cultivation of Cynomonum coccineum 
he stales that he does not find such an intimate parasitism will 
iLs host as is the case with the Rafllesiacex and the Balano 
phoraceae, 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, October 24, —M de LacAze 
Duihier'. in the chair —Researches on the fixaii-m of almo 
spheric nitrogen by microbes, by M Berthclot The mvesuga 
lion was made in order to elucidate the mechanism of th< 
fixation of atmospheric nitrogen It nppears that the presenct 
of green vegetable material is not essential to the process The 
colourless bacteria are able lo absorb nitrogen when supplier! 
with humic acid only as nutriment The assimilation takci 
place more readily with natural than with artificial humic acid 
probably because Lhe former contain* more nitrogen- Ir 
experiments wilh hermetically sealed cultivations it was found 
that the gain of nitrogen by the organic material under cultiva¬ 
tion was 6 or 9 per cent in excess of that supplied by th< 
humic qcuI , the difference being derived from the enclosed air 
With an occasional stream of dust laden air this was brought Uf 
to 30 per cent —Coloured photographs of the spectrum or 
albumen and bichromalcd gelaLine, by M G Lippmann 
Albumenized and gelatinized plates soaked in bichromate of pot 
ash may he employed for photographing in colours They are used 
like silver salt plate*, being placed so that the mercury Is ir 
contact with the film The colours will appear immediatel] 
after immersion in water, which develops and also fixes the 
image It disappears on drying, but reappears as soon u lh< 
plate Is soaked The colours are very brilliant, and visible ai 
all angles Those of gelatine plates are brought out by umph 
breathing The theory is analogous lo that of silver plates, th< 
maxima and minima of interference producing hygroscopic anc 
non hygroscopic layers with varying refractive indices —Thi 
irrigation canals of the Rhone, by M Charabrclent —A new 
apparatus, the Bchiseophone, serving Lhe purpose of explorin| 
the internal structure of metallic masses by means of an electro 
mechanical process, by M de Place, The apparatus consult 
of a microphone and an Induction sonometer To the micro 
phone is attached a rod of hard steel, kept oscillating once 01 
twice per second, and striking each lime against the Lasting 01 
other mail of metal under Investigation The sonometer, con¬ 
sisting of two coils movable towarda or away from each other 
along a divided scale, with a telephone connected with one ol 
the colli, is placed In another room, and Joined by wires to Ihe 
microphone. The coils being so adjusted that the tapping Is 
scarcely perceptible at the sonometer, the csstlng Is moved so 
as to expose variou* portions 10 the impacts. If the thickness 
be uniform, any flaw or fissure will be at once Indicated by a 
change in the sound —Observations of the comet Barnard 
(D 109a), made at the Paris Observatory, by M G Blgourdan 
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— Elements of the comet Barnard, of October 12, 1892, by M. L 
Schulhof —On the algebraic integral* of the differential equation 
of the first order, by M. L Autonoe —On centres of geodesic 
curvature, by M Tb. Caronnet —On Pfaffs problem, by 
MAJ Stodolkievita —Sunspots and magnetic disturbances in 
1892, by M Ricco.—On considerations of homogeneity in 
physics, reply to M Clavenad, by M Vaschy —Verification of 
parallelism of optic axes in uniaxial crystalline plates, by M 
Bernard Brunhes —On a pholoptometric photometer, for the 
measurement of feeble illuminations, by M Charles Henry 
Hus is based upon the constancy of the phosphorescent sulphide 
of zinc. Its law of loss of brilliance being determined, It may 
be used for measuring very feeble illuminations, such as distant 
artificial light or the general luminosity of the sky due to Lhc 
■tars. The decrease of light after the first 900 seconds being 
given by 1 0 B (f — 18 5) = const , it is easy to calculate the 
luminosity at any instant In the instrument in question there 
are two screens of ground glais, one of which is illuminated by 
the phosphorescent sulphide, brought to its maximum glow at 
a certain time by burning magnesium ribbon, the other 
exposed to the source of light It 13 then only necessary 
to wait till both the screens are equally illuminated, and 
10 note the lime —On the dissociation of chrome alum, 
by MM H Bauoigny and E Pechard —On Lhe tempera¬ 
tures of maximum density of aqueous solutions, by M L 
de Coppet —On some double halts of quinine, by M E 
Gnmaux.—On the thermal value of the three functions of 
orthophosphonc acid, and on its constitution, by M de Forcrand 
—Preparation and properties of fibroine, by M Leo Vignon — 
Regeneration of the so-called sporangial form in the diatoms, 
by M P Miquel —On the hematozoann of cold-blooded 
vertebrates, by M Alphonse Labhe —Influence of coloured 
light on the development of animal*, by M E, Yung —On the 
mode of fixation of lhe hexapod parasitic larva; of the acarians, 
by M S Jourdain —The cavern of Brassempouy, by M hdouard 
Piette —Discovery of a skeleton of klephas nuriJion alts in the 
basaltic ashes of the volcano of Seneze, by M Marcelhn Boule 
—Vegetable prints of the Dover boring, by M R Zeiller 

Berlin 

Meteorological Society, October 11—Prof von Bezold, 
president, in the chair —Dr Berson reported on an interesting 
relationship which he had discovered between insolation and 
temperature Since Jt has not yet been possible to determine 
accurately the absorption due to the atmosphere, the speaker 
had calculated the insolation at the external limit of the atmo¬ 
sphere, which admits of rigid mathematical treatment, both for 
the whole year and for the months of January and July The 
mean of insolation for the whole year was found to lie at the 
thirtieth degrees of northerly and southerly latitude, so that the 
rone between these parallels, or about 60 per cent of the whole 
external surface, receives more insolation than the mean, whereas 
the Lwo polar caps, or the remaining 40 per cent , receive less 
A similar calculation of the annual temperature gave the mean 
as at latitude 38“ N and 35° S , giving as before 60 per cent of 
the surface with the temperature above the mean, and 40 per cent 
below In |aauary6l 35 per cent of the surface experienced an 
insolation above the mean and 60 per cent a temperature above 
the mean, while in July the percentages were respectively 61 37 
#nd 61 33.—Dr Zenker gave a short account of a research on the 
Yelatlonsnip between temperature and insolation on the earth's 
surface He had accurately calculated the relationship both for 
regions comprising land only and water only, and arrived at 
some interesting conclusions as to the theoretical temperatures 
at vinous latitudes of continents and oceans 

Physical Society, October at — Prof Kundt, president, In 
the chair —Dr Jager gave an account of the measurements he 
had made, in conjunction with Dr Kreischgauer, of the tem¬ 
perature-coefficient of electric conductivity of mercury. Dr 
Arons demonstrated an arc light between mercurial electrodes 
in vacuo It yielded a dazzling white light, which was steady 
at the anode bat flickered and jumped at the caLhode Us 
intensity approximated to that of an ordinary carbon arc- 
light. The beat given off by It was but slight so that the tube 
could be held in the hand ; Lhe temperature was highest at the 
cathode Attempts were made to determine the resistance of 
the arc, bat without result. It wu found by the use of a tele¬ 
phone that the current is discontinuous. A spectroscopic 
investigation of the light revealed a lime-spectrum snowing very 
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brilliantly a yellow, a green, and a blue line In addition to 
Lhe ordinary lines due to mercury some twenty new lines were 
observed No satisfactory results were obtained by using 
amalgams instead of mercury, with the one exception of 
sodium amalgam It is proposed to make further experiments 
with fluid amalgams of sodium and potassium. 
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EXPERIMENTAL BIOLOGY 

Experimental Evolution By Henry de Vangny, D Sc* 

(London Macmillan, 1892 ) 

R HENRY DE VARIGNY has enriched the 
literature of biology by publishing in the " Nature 
ienes ” the lectures on “Experimental Evolution ” de- 
ivered by him in 1891 to the Summer School of Art and 
science in Edinburgh. This school, as is well known, 
ias been doing good work on Extension lines in Edin- 
)urgh, and Prof Geddes is to be congratulated on having 
■ccured the co-operation of so able a biologist and so 
ucid an exponent of the special aspects of biology with 
vhich he has identified himself as M de Vangny The 
ectures are well worthy of publication, for they contain 
1 rich, well-ordered, and, for the most part, well sifted 
□ndy of facts collected from many sources, and especially 
rom the publications of French naturalists But the 
mthor is more than a collector of facts recorded by other 
vorkers , he is himself a worker in this special field of 
biological science And some of the most valuable of 
he observations contained in the work are the result of 
lisown careful and exact investigations 

Experimental biology is still in its infancy It ia true 
hat our domesticated animals and plants are the result of 
much experimental work in the past, but the experiments 
vere not planned with the object of explaining organic 
lature, and were therefore not biological in their aim 
1 here is pressing need at the present time for experi¬ 
ments with such definite scientific aim , for experiments, 
hat is to say, carried out with the express object of 
lesting the truth of biological principles And that this 
*ork be well done there is pressing need for organization 
We have only to look at the results which have been 
eached by well-planned and well-directed marine 
stations in extending our biological knowledge, faunal, 
norphological, and embryological, to see what may be 
done by organization of research. What Dr de Vangny 
eloquently pleads for, and what our own countryman, 
Dr Romanes, is also pleading for, is an experimental 
institute, well planned and adequately supported, the 
purpose of which shall be to carry otit extensive experi¬ 
ments for testing evolution hypotheses in all their 
bearings 

“It appears to me," saysDr.de Varigny, “that this 
institution should comprise the following essential ele¬ 
ments ;—Rather extensive grounds, a farm with men 
experienced in breeding, agriculture, and horticulture , 
some greenhouses, and a laboratory with the common 
appliances of chemistry, physiology, and histology Of 
course this must be located in the country. It 1 b very 
important to have experienced farm hands, an<J a good 
chemist and histologist are necessary m the staff of the 
institution. As to the general management, it seems 
advisable to have a director with a board of competent 
men, whose functions would be to decide, after careful 
investigation and exchange of views, what are the funda¬ 
mental experiments to be performed These experi¬ 
ments, when once decided upon, should be pursued 
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during a long period of years, and nothing should be 
altered in their execution unless considered advisable by 
the board, or unless the experiment should be found use¬ 
less, or devoid of chance of success The mam thing 
should be to provide for the duration of the experiment, 
whether the onginators were living or dead, and to follow 
it out for a long time Time is an indispensable element 
in such investigations, and experiments of this sort will 
surely exceed the normal duration of human lifetime " 

A special branch of the work of such an institute should 
be experimental investigations in comparative psychology 
Of this there is nowadays some need Speaking of the 
transmission of acquired characters, Dr de Vangny 
says, " Psychology affords similar instances A kitten 
which has never seen a dog is afraid from the first 
moment it perceives one , young birds of many species 
instinctively fear the hawk and other birds of prey, 
while remaining unaffected by the presence of other 
birds Are not these psychological ‘attitudes' due to 
environment (acting on the mens of ancestors) which 
have been transmitted by inheritance , are these not 
acquired characters*” From observations of my own 
I am prepared to say that it is by no means universally 
true that a kitten which has never seen a dog is afraid 
from the first moment it perceives one Mr SpalcJjng 
does indeed describe how the smell of his hand with 
which he had been fondling a dog set four blind kittens 
puffing and spitting in a most comical fashion But a 
careful observer, Mr Mann Jones, writes to me that a 
young kitten with which he experimented 11 took 
eight days to connect the smell or odour of 
his hand with the thing—dog” And my own obser¬ 
vations are confirmatory of those of Mr Mann Jones. 
Mr Hudson, in a very interesting chapter of the “ Natural¬ 
ist in La Plata,” gives observations which tend to show 
that young birds afford little evidence of instinctive 
fear of particular enemies , and my own experi¬ 
ments with young chicks lead me to believe 
that they have no instinctive knowledge of the 
thmg9 of this world Any unusual and sharp sound [eg t 
a chord on the violin), any large approaching object [eg . 9 
a ball rolled towards them), causes alarm There is no 
evidence of instinctive particularization of alarming ob¬ 
jects Such observations lead me to look with suspicion 
on any arguments for the transmission of acquired 
characters based on supposed instinctive knowledge of 
things And ihey show the need of further research in 
comparative psychology such as could be CAmed out at 
the Institute of Experimental Biology 

It may be said that the central hypothesis of modem 
evolution, that of natural selection, stands in no need of 
experimental verification. But it Will presumably be ad¬ 
mitted, even by those who are firm in their belief, among 
whom I count myBelf, that further experimental support 
will be of the utmost value There are many who assume 
a sceptical attitudfc, and who say—We tyrant the in¬ 
exorable logic of your conclusions if your premisses 
be established More individuals are burn than can or do 
survive , the devil devours the hindmOMj , and a beneficent 
selection rewards the survivors with the privilege of pro¬ 
creation . hence, progress towards in reused adaptation 
A very pretty piece of logic But now, they say, show us the 
devil at work. We pretend to no particular knowledge 
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of these matters, but we are quite ready to be convinced 
by proven facts. Prove to us this devil's work, and we 
acquiesce in your conclusion But do not put us off with 
a logical 11 must be," the recognised symbol of an assump¬ 
tion Do not tell us that since a hundred were bom and 
only two survive, the ninety-eight must be m some way 
and for some reason unfit This is just the very fact of 
which we require definite and indubitable evidence. 

Now what solid and umimpeachable body of evidence 
have we wherewith to conclusively refute this scepticism? 
If animals or plants removed to a new environment 
assume a new habit, in how many cases is it clearly 
proved that this is due to the elimination of all those who 
failed to vary in the direction of this habit? It behoves 
us to be careful that the very strength of the natural 
selection hypothesis be not a source of weakness, by 
leading u9 to neglect the duty of experimental verification 
That there should be a central institute or institutes for 
the purpose of such experimental verification, is what 
Dr de Vangny and Dr Romanes are pleading for It 
would produce a salutary organization of research , for 
the institute would have carefully selected correspondents 
in all parts of the world who would carry out their ex¬ 
periments in concert It would bnng scattered energies 
to a focus It would by its journal show individual 
woiVers where research is specially needed It is 
bound to come sooner or later We hope to see it an 
established fact before the close of the present century. 
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BRITISH FUNGUS FLORA 
British Fungus-Flora y a Classified Text-Book of Mycology 
By George Massee In 3 vols VoL I (London and 
New York George Bell and Sons, 1892 ) 

T was in 1836 that Berkeley published his “British 
Fungi v as a part of Hooker's “ British F lora," and for 
about a quarter of a century this was the standard work 
In i860 appeared Berkeley's 11 Outlines of British Fun- 
gology,” which from the first was disappointing, inasmuch 
as it was only a barren catalogue for all except the large 
and conspicuous species , and even the latter were so 
compressed in description, by the exigencies of confining 
the book within narrow and definite limits, that it did 
not wholly supersede the use of the old “ British Fungi*' 
In 1871 an effort was made to repair the error by the 
publication of Cooke's “Handbook of British Fungi," 
which brought the whole subject up to date, and ga\e a 
new impetus to British mycology On account of the 
considerable acquisition of species, new to the British 
flora, it was deemed fitting in 1871 to produce a new 
work which should include these additions, and then 
Stevenson’s 11 British Fungi" appeared. This new work 
only included the “ Hymenomycetes,” or, in effect, part 
of the first volume of Cooke’s “ Handbook," leaving aJl 
the rest untouched, In order to remedy this deficiency 
in part, Cooke’s “ Myxomycetes ” was issued in 1877, and 
Phillips’ “Manual of British Discomycetes” in 1887. 
Meanwhile a second edition of a portion of Cooke’s 
<f Handbook” was being issued as a supplement to 
“ GreviUca,” but confined exclusively to the Agartcmi, 
With the exception of Plowright’s 11 British Uipdineee " 
published in 1889, all the rest of the orders contained m 
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the “ Handbook” remained as they were in 1871 The 
unrevised portions included the Pyrenomycetes , or 
Sphaenaceous fungi, the Sphcrropstde(E y or imperfect 
Fyrenomycetes , and the Hyphomycetes, or moulds. 
Hence the announcement of a complete work which should 
include all the British fungi, of whatever denomination, 
brought up to date, did not come as a surprise 

The volume before us consists of 430 pages, and pro¬ 
fesses to be the first of three volumes, which are to con¬ 
tain the whole 11 British Fungus Flora” in full, and upon 
the same plan as this first volume We have heard of 
wonderful feats of l< strong men,” but these will be 
nothing in comparison to the feat which is ostensibly 
promised on the title-page, when it is accomplished In 
our simplicity we should have calculated six volumes as 
nearer the minimum If the result proves to be less, we 
shall be content to bear the odium of a false prophet 
We may premise that the author who has undertaken the 
preseut work is eminently fitted to carry it out success¬ 
fully, inasmuch as he is a practical field naturalist, with 
independent views, and by no means afraid of hard work 

To return to the volume in question, we must recognize 
clearness of typography, anddistinctness in the isolation of 
species, which will facilitate reference and increase its 
practical utility. The illustrations are rather rough out¬ 
lines, but quite sufficient for practical purposes, and will 
exhibit the distinctions between the several genera as far 
as illustrations can do it Of the systematic arrangement 
we are not prepared to speak so highly, but perhaps some 
may consider this a maLter of detail The contents may 
be summarized thus, in the order of their appearance 
The Gastromycetes , or puff-ball fungi, commencing with 
the subterranean species, followed by the Sclerodermea 
and the Nidularten^ then the Lycoperdece, concluding with 
the Phalloidccr These are succeeded by the Hymeno- 
mycctes , in like manner inverted, commencing with the 
Tronelltnccp , and backwards through the other families to 
the Aganctni , which are commenced in the last 120 
pages, but not half completed We imagine that half 
another volume will be required to complete the Basidto- 
mycetes 

Under ordinary circumstances, when we take up a 
flora, we are accustomed to meet with the adoption of 
either one of two methods The one consists of a regular 
sequence, from what the author regards as the highest 
developments in hli congeries to the lowest, the other an 
equally regular sequence from the lowest to the highest 
This is conventional, but the present book is not conven¬ 
tional. In one sense there undoubtedly ib a regular 
sequence from the lowest forms to the highest m the 
Basidiomycetes , which this volume contains ; but we must 
not infer that Mr, Massee regards the Basidiomycetes as 
the lowest order of Fungi, or that he commences with the 
simplest organisms, proceeding upwards by regular 
gradations to the most complex, when he starts with the 
Gastromycetes . Undoubtedly our author has not made 
a special study of the puff balls m order to degrade them 
to the lowest rank. Hence we can only arrive at one 
conclusion, and that is, that such portions of the work 
have now been printed as were ready for the press, and 
no conclusions are to be drawn from the sequence 
adopted as a convenience, as If it were adopted by pre¬ 
meditation 
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Continental mycologists have now for some time 
accepted the genera of the Aganemt as defined by 
Fries, with the exception of the large genus Agaritus , 
which Fries himself subdivided into numerous smaller 
groups as subgenera , but they have elevated all these 
smaller groups to the rank of genera, and placed them 
upon an equality with the other veritable genera of 
Agaruim Against this metamorphosis we feel bound 
to contend, on the ground that the distinctions, although 
sufficient for the subdivision of a genus, are not of generic 
value, and that the genera so constituted are unneces¬ 
sary, and of unequal value, with the old genera beside 
which they are placed For instance, Amamtopsis differs 
only from Amanttce m the absence of a ring , and 
Annellarta differs only from Panaolus in the presence 
of a ring Let any one of practice and experience com¬ 
pare these pseudo-genera wdh Copnnus , Cantkaretlus s 
or S chtsophyllum t and judge of what we say b or the 
first time these pseudo-genera now find a place in a 
British flora, and, although not of overwhelming import¬ 
ance, we cannot permit them to pass without protest 
Spore measurements are a recent addition to the 
diagnoses of Hy me nomycetes } and, although we contend 
that they should be employed with caution and dis¬ 
crimination, it is very satisfactory that so much attention 
should have been given to them in this work Not only 
does the spore vary in size in a given species in different 
seasons, but at different pencils in the same year This 
is certainly true in some species which have been tested, 
and should lead us to accept spore measurements as 
approximate rather than absolute 

In conclusion, we are bound to remark that this is a 
student's book, written with a full appreciation of the 
wants of a student, and giving all the information which 
a student might require In all cases, whether under 
families, genera, or species, will be found just the details 
which the novice will be most anxious to obtain, and, 
although the study of these interesting but rather difficult 
plants has been of late somewhat upon the decline, we 
doubt not that it will revive and prosper by the aid of 
the new H British Fungus Flora,” which will become the 
“ text-book of British mycology,” M, C C 


SOUTH AFRICAN SHELLS 

Marine Shells of South Africa A Catalogue of all the 
Known Species, with References to Figures in Various 
Works, Descriptions of New Species, and Figures of 
such i.s are new, little known, or hitherto unfigured 
By G D. Sowerby, FLS., F Z S Pp 89, 5 pis 
[drawn by the author] (London, 1892 ) 

INCE 1848, when Krauss published his well-known 
work, entitled 41 Die Sudafnkamschen Mollusken,” 
no such list as the one before us dealing with the 
Molluscan Fauna of this interesting and important 
marine province has appeared. ¥ 

Krausi, who included the non-manne forms of the 
South African region in his work, recorded 403 marine 
species, of which 213 were considered to be peculiar to 
the province. Many other species have been subse¬ 
quently cited or described as coming from that quarter, 
notably by E. von Martens and by our present author. 
Conchologlsti undoubtedly owe much to Mr. Sowerby 
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for thus bringing together within the small compass of 
this single volume, the scope and aim of which are suffi¬ 
ciently indicated in its title, the scattered records of the 
various species as known to him , but they will equally 
regret that the author did not include the whole molluscan 
fauna instead of confining himself to the testaceous forms, 
and thereby raise the work from the level of a mere shell- 
collector’s catalogue to the rank of a work of reference of 
real scientific value 

Mr Sowerby enumerates 740 species, and estimates that 
323 of these are confined to South Africa, whilst 67 also 
occur in European seas, and 340 have been found on other 
coasts Unfortunately, it is our disagreeable duty to point 
out that this record does not include “ all the known 
species,” and hence is not what the author fully intended 
it to be, viz , 11 as complete as possible " An important 
paper by Von Martens 1 appears to have been over¬ 
looked, for there are about thirty species named in it, in¬ 
cluding some which were then new, not mentioned by 
Mr Sowerby Still more remarkable is the omission of 
the new forms described by Mr Watson m his report 
upon the Scaphopoda and Gastropoda, obtained during 
the voyage of the Challenger Davidson’s “ Monograph 
of recent Brachiopoda,” had it been more closely scanned, 
would have yielded not only two species reputed to have 
come from the Cape, but also Terebratuhna Davidjont^ 
King, the type specimens of which, dredged on the 
Agulhas Bank, were passed on to their desenber by Mr 
G B Sowerby (the elder, we presume) in 1871 

A number of species have been recorded by Mr K A 
Smith in an appendix to a 41 Report on the Marine Mol¬ 
luscan Fauna of the Island of St Helena,”- as found 
there on what is locally known as “Sea-horn ” This sub¬ 
stance appears to consist of portions of a large species 
of Tangle, probably Echlonta bucnnahs % which occurs at 
the Cape, whence it drifts to St Helena Some allusion 
should have been made to these forms Hints might also 
have been gleaned from the same report, which deserves 
to be more widely known than seemingly it is, of un¬ 
doubted South \fncan [species whose names do not 
appear in Mr Sowtrby's catalogue 

The presence of a good index, while it obviates the 
necessity, does not abolish the desirability of a good clas¬ 
sification, and, in the present state of our knowledge 
in matters conchological, that of Woodward’s Manual is 
hardly up to date , it is somewhat late in the day to find 
Dentahum still in its old place in the Gastropoda 

Some few changes in nomenclature are made in defe¬ 
rence to the law of priority, and Lhese are set forth at the 
end of the preface Amongst them is Qvula , Brugui^re, 
1789= Ovulum, Sowerby, &c, though, according to 
some, Qvula is itself a synonym for Amphiperas , Grono- 
vius, 1781 , Calhostoma is erroneously attributed to 
Brugui£re instead of Swainson. 

There are also some oversights in the text, as, for in¬ 
stance, a Columbella ccrcahs , Menke (Butcinum), Krauss 
— C. Krausstii Sowerby,” where, Since Menke'sname 
was given merely in MS , Sowerby'* name stands, having 
four years' priority over Krauss's , Trtfons is treated as 
though of the masculine gender , whilst the references to 
11 figures in various works ” require careful checking 

1 "Uibu alnln i BdifrikuU clw MollunJun naeh der Simniliini von Dr 
G Frliaafc." Jahrb. Dounch, MaUh. 0 «m 1 L 16741FP 

3 Free Z00L Soc iB^ pp f4f-3>7. 
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As regards the figures that accompany the work ileeff, 
it 19 a matter for regret that they cannot be commended. 
Few objects are more difficult to draw or require more 
skill in their delineation than do the shells of niollusea, 
and Lhe amateur is rarely able to do them justice The 
want of finish in the present instance is all the more 
noticeable from the contrast they afford to the rest of the 
H get up ” of the work, which is admirable 

These shortcomings are not thus dwelt on in any cap¬ 
tious spirit, but are pointed out in the friendly hope that 
a future edition of the work may shortly be forthcoming, 
in which the defects of the present one, compiled under 
great difficulties and at much disadvantage, may be 
made good and a really complete catalogue result 

(B V) a , 


OUR BOOK SHELF 

The Framework of Chemistry Part I Dy W M 
Williams, M A, (London George Bell and Sons, 
1892) 

This is the first part of a book which has been specially 
written as a supplement to the oral lessons and experi¬ 
mental demonstrations given by a teacher It is 
Intended to contain nolhing but what is absolutely neces¬ 
sary- to give definite and precise impressions regarding 
the salient points of the lessons, all details relating to 
laboratory manipulation being omitted The more im¬ 
portant introductory facts, divested of theoretical con¬ 
siderations. are first discussed, then come “ atoms and 
molecules/ treated in an elementary fashion and leading 
the way'to the explanation of the U3e of svmbols and 
formulae 

How the system adopted by the author will work out 
can only be ascertained when the other parts are to hand 
So far as the information in the present volume goes, it 
is to a great extent useful and clearly stated 

Objection may be taken to the classification of solutions 
u mechanical and chemical, for, were it for no other 
reason, it is still a disputed point whether any solution 
may be considered a mixture 
The concise style of the book lends itself to incomplete 
statements For instance, to say that one of the oxides 
of carbon “ contains exactly twice as much oxygen as the 
other," is hardly accurate , a constant quantity of carbon 
is essential to the accurate conception of the facts The 
most serious blunder made by the author lies in the 
confusion of force and energy This is manifest in state¬ 
ments involving the conversion of “chemical force " into 
an 11 equivalent amount of heat” or of “electrical force," 
and culminates in the assertion that “ Force, like matter, 
cannot be destroyed. 11 

The Beauties of Nature , and the Wonders of the World 
•we Live In By the Right Hon Sir John Lubbock, Bart. 
M P, F RS (London Macmillan and Co, 1892.) 

So many writers of the present day adopt a pessimistic 
tone that a pleasant impression is alwajs produced by 
Sir John Lubbock’s f eniaJ and imperturbable optimism 
In the present volume he undertakes to show how many 
sources of interest men might find in the world around 
them, if they would only take the trouble to train them¬ 
selves to appreciate the scientific significance of ordinary 
facts. He begins with a study of animal life, and has 
much that is fresh and suggestive to say about various 
AhpectM of the subject Then there are chapters on plant 
life, woods and fields, mountains, water, rivers and 
lakes, the sea, and the starnr heavens The volume is 
written in the clear, frank style with which all readers of 
Sir John Lubbock^ books are familiar, and it ought 
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I to do much to foster among the class to which he appeals 
habits of careful and exact observation Hia readers have 
the satisfaction of knowing that of the many things they 
may learn from hnn none will afterwards have to be 
unlearned 

Algebra for Beginaers By H S Hnll and S R Knight 
(London Macmillan & Co 189:) 

This work is intended as an "easy introduction " to the 
author's 11 Elementary Algebra for Schools/' and, besides 
being treated on lines similar to those of the last-mentioned 
book, is published in a cheaper form The idea throughout 
seems to have been to present the beginner with the 
practical side of the subject, and with this intention the 
examples are made as interesting as such examples can 
be The usual sequence has not here been strictly 
adhered lo , but a beginner will find that he will still be 
able to reach the “as far as quadratic equations" limit 
Jt is needless to say that the explanations are stated in 
clear and simple language, while Lhe examples are all 
new That this book will be widely used is undoubted, 
for it will form an excellent forerunner to the more ad¬ 
vanced one referred to above 

Introduction to Physiological Psychology By Dr. 
Theodor Ziehen Translated by C C vanLiewandDr 
Otto Beyer (London Swan Sonnenschetn and Co 
1892 ) 

In reviewing the book of which this is a translation 
(Naiure, vol xliv p 145), we pointed out that such a 
book was badly wanted in English We are glad, there¬ 
fore, to welcome a translation of Dr Ziehen's work, which 
will serve well aa an introduction to the new science of 
physiological psychology 


I LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for ofimons ex 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE 
No notice u taken of anonymous communications ] 

The Voluctlla as Examples of Aggressive Mimicry 

An interesting point in the Volucel Ar ns examples of aggressive 
mimicry is the fact ihat they were firm usea to support the 
teleological theories of an earlier day, and were subsequently 
claimed by natural selection. 1 hus Me tan Kirby and b pence 
speak of them (Second Edition, 1817, '°l ii , p 333) at 
affording " a beautiful instance of the wisdom of Providence in 
adapting meant to their end , ” and after describing the resetn 
blance of the flies lo the bees, they continue, 41 Thus hu the 
Author of nature provided that they may enter these nests and 
deposit their eggs undiscovered Did these Intruders venture 
themselves amongst the humble bees In a less kindred form, 
their lives would probably pay the forfeit of their presumption " 
In this theory of Providence It is hard to see uhere the bees 
come in In 1867* A. R. Wallace published an article on 
11 Mimicry and other Protective Resemblances among Animals, 11 
which wu in 1875 republished in hu 41 Essays on Natural 
Selection " In this essay (p 75 of the volume) he spoke of 
this interpretation as the only case In which an example of 
mimicry had been 41 thought lo be useful, and to have been de¬ 
signed as a means to a definite and intelligible purpose " He 
accepts it as a product of natural selection, and since that time 
it has been constantly used a a a well-known example of this 
principle, so well known, Indeed, that the history of it became 
unnecessary Id any publication where space was an object. 

I neither originated the principle or aggressive mimicry nor 
the Voluctlla as examples of It, although I accepted, ana still 
accept, both. Under these circumstances I must, injustice to 
Kirby and Spence aud A R. Wallace, repudiate the discovery 
of a significance I should have been proud to have made, but 
which wu made, u a matter of fact, about half a century before 
1 wu born. It is only fair to these writers to say this, for Mr. 
Baloon, although mentioning Kirby and Spence, seems 
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throughout to give me the 9 ole, or, at ahy Tate, the chief, re 
sponsTblhty for both hypothesis and examples 

In writing my hook I made great use of a very interesting 
senes of specimens in the Museum of the Royal College of Sur 
geoni, lalely brought together by Prof Stewart The aggressive 
mimicry of the Polucella was illustrated in one of these cases,, 
and I briefly described the contents of the case in the passage 
Mr Dnteson quotes I was glad to give a few more details 
than those supplied by Mr Wallace, and aL the same time to 
mention examples which could be actually seen by readers, 
fori referred to the collection more than once I was, however, 
anxious to obtain confirmation from one who had sLudied the 
Hymennptera and their parasites much more minutely than I 
had, 10 I referred the prooh to Mr R C L Perkins, a most oh- 
bervant naturalist, specially interested in these insects He made 
some valuable suggestions, but did not modify the account of 
the case in the Royal College of Surgeons I ihink I may 
claim, therefore, that I took all reasonable precautions to avoid 
error in a part of the Kuhject u hich had not then come under my 
own personal observation Prof Lloyd Morgan, 111 his interest¬ 
ing 11 Animal Life and Intelligence, 11 has also mentioned this 
example, and figures the Volute I la and Rambus muscorum fie 
tells me that his figures were copied from a case in the Natural 
History Museum, so that my selection appears to be supported 
by the two great biological museums of London 

Within a few weeks of the appearance of my book, I had 
found out the omission of the other banded humble bees olso 
mimicked hy the mystacea vanetv of Volucella bombylans, and 
I showed one of these (I think R Apr forum) at a lecture given 
to the British Association at Leeds in 1H90 I had intended, 
and intend, to repair the omission in any reprint that may be 
required 

lliere is, however, nothing inaccurate in the statement that 
3 muscorum is mimicked We require something more than 
dogmatic assertions and question begging metaphor of tabby-cat 
and fox to establish this as an error ot the two museums and the 
two volumes which have followed them in this respect Mr 
Bateson appears to have been studying Lhe literature of Volu- 
telLe rather carefully , if he now extends his investigations to 
the perfect insects themselves, and compares the individuals in 
a series of moderate length, he will find that the mystaica variety 
differs much in the demarcation of its rings or tones, and also 
that the appearance of each individual vanes with the direction 
from which it u observed. The less sharply-marked appear¬ 
ances resemble 3 muscorum , the likeness being increased by 
a slight indication of zoning 10 be seen in the latier 

On July 7 of the present year I captured, in a wood near 
Newbury, a pair of the variety mystacca in copula The 
male, the larger insect, was unusually indistinctly zoned I 
have submitted the specimens to Mr Verrall who kindly 
tells me that the large male is certainly the variety mystacea 
and he evidently thinks there is nothing remarkable about it 
On the other hand, the female, which was unusually small, is 
more Interesting, being somewhat an intermediale variety As, 
Mr Verrall informs me, Rnndani has made about a score of 
intermediate species, this little capture of mine may turn out to 
be of interest, and it is comforting in a controversy of this kind 
to be able to add one fresh observation which may be of some 
use, if only in the way of confirmation 

Now ay to the statement, in which no ambiguity was Intended, 
that the two varieties lay in the nests of lhe bees they respec 
lively mimic. This was, as Mr Bateson says, a v?ry gen< ral 
impression, the impression of naturalist* who knew these insects 
far better than I did, an impression which had already been 
expressed in the case at the College oTSurgeonn IT I was mis¬ 
taken in adopting it, was it not well that I made the mistake, 
if bv !(■ means the general impression should be corrected, 
having in my book assumed a tangible shape? What man who 
cares Tor the advance of science more than for his own advance¬ 
ment woald regret to have made a mistake under such circum- 
ataocei? 

But 1 am not yet satisfied that the impression U not substan- 
i tally correct. I do not regard the dimorphism of V bombylam 
as the unique phenomenon It appears to be in the opinion of 
Mr, Bsteson I fall Lo see any easenilal biological difference 
between it and the dimorphism ofraany LepIdopLcrous laxvs—a 
dimorphism which extends into the pupal stage of most species 
of the genua Ephyra —or between It and the distinct types into 
odiioh certain butterflies of the genus Kalhma can be divided 
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■Ccottftng to the colouring of the under sides of lhe wings, or 
Certain moths of lhe genus Tnfhana according^to that of Lhe 
upper sides of the upper wings But we know that in those caaes 
which have been tested, while the majority of the offspring re¬ 
semble the variety to which the parents belonged, a certain pro 
portion follow the other variety, and when the parents belong to 
different varieties the offspring are more equally divided L is 
therefore only to be expected, bo far as our present knowledge 
goes, that both varieties should emerge from Lhe same neat. The 
important thing to be ascertained, from the point of view of the 
theory of aggressive mimicry, is not the colour of the off¬ 
spring which emerge, although this 19 of high interest on other 
accounts, but the cohur of the parents which enter It might be 
supposed that Mr Bateson would have understood this, but it 
is perhaps too much to expect from a cntic who is ao aggress¬ 
ively uninterested. 

It would be interesting to know the grounds upon which Mr 
Bateson considers the dimorphism of V bombylans Lo be almost 
unique At present he contentB himaelf with assertions If we 
were ever to return to the regime of authority and dogmatism in 
place of reason and experiment, Mr Bateson's scientific position 
would be indeed assured 

Years ago I was satisfied that Lhe evidence for the statement 
in my book was insufficient, and this, too, I had intended to 
modify when the op|x>rtunuy occurred In lecturing I have 
often alluded to the investigation as an interesting one, and only 
a fortnight ago suggested it to the members of the Natural His¬ 
tory Society at Marlborough College Two yean ago I en¬ 
deavoured to hreed Volucelhr in the manner described by Mf 
Bateson, I am sorry to say without success I may therefore 
claim lhat the statement quoted by Mr Bateson had produced 
no paralysis nf effort on my part either ai regards my own work 
or that which I have been able to suggest to oLhen. 

I may add that the upshot of this inquiry—even if it lead to 
the conclusion that both varieties lay indiscriminately in Lhe nuts 
of all the species Lhey resemble—would not, in my opinion, 
remove the Vo/ucel/a from their place as examples of aggressive 
mimicry, but the working of the principle would be more 
complex I do not, however, propose lo render myself liable 

10 furiher sneers about "ingenuity” by discussing it on the 
present occasion 

Mr Bateson’s letter appropriately ends by putting into 
my mouth a defence I should never have advanced—a 
defence which was obviously inserted in order to impute 
discredit — and then proceeding to the easy task of de¬ 
molishing it Let me therefore say that a mistake ii to me 
a mistake, whether in a volume mieuded for the public or a 
paper presented to a scientific society Indeed, I regret the 
former more than the latter Unfortunately, loo, mistakes are 
more liable to occur in the volume, because lhe ground la 
wider, and passes in some directions into less familiar regions 
But I can honestly say that I have always done my b£,t to 
avoid mistakes, and that I correct them as the opportunity 
arises, in fresh papers or in reprints of volumes Ana I derive 
much comfort from Mr Phelps' dictum, which I am aure 
appeals to everyone who works, that "people who never make 
mistakes never make anything " EDWARD B POULTON 

Oxford, October 24. 

P S—I wish to fake this opportunity of correcting certain 
mistake! in my book (" Colours of Animal*,” Internal Sci. Ser ), 
as it may be some Lime before the book can be reprinted, owing 
to the number of copies struck off* 

Pages 49, 50 —Dr Hurst informs me that my abstract of 
Weismann'i work on seasonal dimorphism is wrong, This will 
be carefully reconsidered in any reprint 

Page 73 —I wish to withdraw the account of Phrynoeephalus 
Although the structures alluded to are probably alluring, there 

11 not sufficient evidence as to the manner in which they are 

used 

Page 85 —Professor Howes c^iLi my attention to the descrip¬ 
tion of the nerve-term (nations in pigment cells. 

Page 94 » ** —Sir J Ross snould be Captain James Rots. 

Page 105 —I ought to have added that Mr Sharpe’* conclu¬ 
sions are not accepted by Professor Newton 

Pages 142-146—Mr. Bateson has shown that the white 
cocoons of Sat urn ia and E nogas ter are not dne to the while 
backgrounds employed, but to disturbance of the larvm. It 
11 still probable that the prinoipla holds in Hahas prastnana 
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Page 156—For the above reaion I withdraw the argument 
about the coconns of Rumia , although I believe that it itill 
holds if II prastnana. be Bubitkuted. 

Chaptera x , xl should be read in connection with the 
experiments on Warning Colours amce made by Mr Beddard 
and published in his volume, 11 Animal Coloration " 

Page l6l —The cockroach is not a good example As Prof 
Weldon pointed out to me, there is no evidence that its tin 
pleasant smell renders it unfit for food The hive bee would be 
a better Instances 

Page 193, liqo 7 from bottom —Fibrous should be fulvous 
Page 203, line 6 from bottom —For suited for read bearing 
Page 208, line 13 from top — Divert should be dirat 
Page 224, — 1 have since heard from Mr Skertchly that he 
did not intend the argument which 1 quote at the bottom of 
the page to be taken seriously 

Page 236 —Diadem a boltna should be D tnistpput, and it 
and the Danats it mimics occur in three varieties not in 
two I owe this to Col bwinhoe , the error was copied from 
Tnmen EBP 


The Qcology of the Asiatic Loess 

In the spring and early summer of this year 1 had the oppor 
tunny, in company with Mr S. B J bkertchly, of examining 
closely the loess deposits of Shantung, stretching from Chefoo to 
Taman, the provincial capital 

The investigation convinced ua both that the original loess of 
China must be regarded as a marine deposit Subsequent to 
the time of Mr Skertchly''* leaving the province, on June 17, I 
was able to supplement Lhese conclusions by ihe discovery of a 
bund of limestone rocks bored by pholades and crustaceans up 
to a height of ahnut 1100 feet, above which line no indications 
of late marine action were visible The rocks in the locality 
near Tsinan fu are carboniferous limestones interbedded with 
diontic porphyries, and are still horizontal and unbroken for 
some thousands of square miles, having received their present 
contour in pre loess ages The dip for hundreds of square miles 
in this locality seldom exceeds from 2° to 8° These facts we 
hope to make the subject of a joint memoir 

The loess of China has, however, been traced almost con¬ 
tinuously beyond the limits of the eighteen provinces to the foot 
of the Pamirs West of the Pamirs loess occurs in the volley 
of the upper Oxus, probably in the Kizil Kura, and up to the 
Caspian, and its marine origin requires us to believe in the sub¬ 
mergence within hte geologic time of the greater part of Central 
Asia. Most geologists recoil at such a suggestion, and I am in 
a small minority in accepting the view that the present distribu¬ 
tion of ocean and continent is of very recent date I may, how¬ 
ever, in condonat* of heterodox views, refer to the position 
of the Argument with regard Lothe alleged shifting of the terres¬ 
trial axis of rotation, which has within the last few years entered 
on a new phise When some years ago I presented these views 
to ttle Council of the Geological Society of London they were 
scouted as utterly untenable Since that time, while English 
astronomers have held the view that practically the axis of rota¬ 
tion has undergone, within the limits of obser^tion, do change, 
American astronomers have come to the conclusion that a secu¬ 
lar movement is actually In progress My own geological obser¬ 
vations In Europe, North America, and Asia have led me to 
infer that the North Pole has within recent geological time 
shifted, and that a shift is In all probability in progress at the 
present lime along a line following approximately the direction 
of the 70th meridian of West longitude This shift is not to be 
token to involve a change in the direction in celestial space, but 
is rather a rolling of the earth over its axis, the latLer remaining 
practically stationary. 

Dy nam ical cjfees sufficient to account for the change of 
position of the ffn-eitrial poles, and in consequence of the 
parallels of latitude, seem to me to be at work. Prof G Dar¬ 
win ha^calcnlated the probable change in the position of the 
pole due to an elevation of the bed or the Pacific Ocean, but no 
one has touched the convene effect of the change of the pole on 
the relative levels of the oceans and continents In addition to 
the cause suggested in the possible elevation of large tracts of 
fteobtincntal land, there are other influences at work tending In 
4 he aame direction. The different distribution of the large masses 
Of ice around the poles, which probably varfei within some¬ 
what large limits, and the slow disturbance of equilibria re- 
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suiting from the growth of deltas and deep sea deposits, have 
frequently been adduced More important still 11 perhaps the 
differential influence of tidal friction In retarding the rotation, 
the effect of which must be sensibly unequal in the two hemi¬ 
spheres north and south of the equator , another cause may be 
looked fur in the action of aerial currents, the effect of which in 
the northern hemisphere qj containing greater masses of elevated 
land must be greater 

Another potential cause or shifting has never, that I am 
aware of, been formulated Although at pre**:nt of comparatively 
small influence, it muBt at various geological periods have been 
of great importance It leads on to dynamic considerations of 
tidal energy beyond the compass of a letter to explain The 
relative part played by the sun and moon, as deduced from 
gravitational formula, does not quite agree with the observed 
phenomena of our daily tides It is believed by many that the 
ordinary lunar tide, affecting mainly ihe oceanic envelope, is 
complicated by the presence of a terrene tide largely influenced 
by the sun, and that the earth does tn an appreciable extent 
yield rtvice in Ihe twenty-four hours to the deforming force of 
solar gravitation So long as this oscillation takes place at 
regularly recurrent intervals no energy is wasted Should, how¬ 
ever, a Sudden snap occur, breaking the rhythm of the oscillation, 
some energy is evidently spent, and this can only be made up from 
the vis viva of rotation Such snaps do occur occasionally , the 
regular oscillation is momentarily suspended, and the waters of 
the ocean rush in to restore the equilibrium This is the well- 
known “tidal” wave that so frequently occurs in connection 
with earthquakes 

Such a snap on the enintorial line would simply retard the 
rotational period generally North or south of this line, ai the 
moments of rotation would be lnstanUv unequal, the sphere 
would roll over its axis of rotation, and a shift in the position 
of the poles occur The earth is not a perfectly rigid mass 
WeTe it as rigid as steel, the interior within a depth oT 200 miles 
would yet, under the pressure of gravitation, behave as a 
liquid , a shift in the pole would then be met either by a corre¬ 
sponding shift in the equatorial protuberance, or a change in 
tne ocean level , or, more probably, by a compound action of 
both In the latter case, to fulfil the conditions of equilibrium, 
the ocean surface in the neighbourhood of the new equator 
would rise, and if the shift were sufficiently great, would Over- 
Row the lowlands If the equator, in the longitude of Central 
Asia, had at any former time passed north of its present posi¬ 
tion, and the rock massei of the Continent had not been elevated, 
a mid-Asian sea must have resulted The undisturbed posi¬ 
tion of the carboniferous rocks, and the plain evidence that the 
surface sculpturing of the rocks was of pre-loess age, show that 
the process was unaccompanied by violent movements. 

The theory of the shift of the earth over its momentary axis 
accounts better than any other for the geological condition of 
polar lands, and I venture to state il again m brief, as on this 
occasion the initiative has come from the astronomers, not Lhe 
geologists. Thos W.Kingsmill 

Shanghai, China, August 20. 

Note on Mr Kmgsmtlfs paper 

I think it will be difficult for Mr Kingsmill to adduce 
evidence of geological changes large enough to produce any 
considerable shifting of the position of the principal axe* of Lhe 
earth, and accordingly I should feel sceptical as to a theory 
which postulates that such change has been sufficient to explain 
considerable changes of climate 

With respect to a later part of Lhe paper, I am entirely at 
variance with )ub views As far as I know “the relative part 
played by the run and moon " in producing oceanic tides is in 
exact accordance with gravitational formulae 

The existence of a terrene tide is a matter of speculation, but, 
as the earth cannot be perfectly rigid, it must exist to tome 
extent The amplitude of the lunar terrene tide must certainly 
bear to tliat of the solar the same ratio that holds in the case of 
oceanic tides, and there 11 no reoion, that I know of, for attri¬ 
buting a greater efficiency to solar action in the case of the 
deformation of the solid portion of the earth * 

I am quite unable to follow the argument by which the 
so-called “tidal" wave produced by earthquake shock Is 
supposed to produce a retardation of the earth's rotation. 
October 21, G. H Daiwin. 
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Optical Illusion*. 

REFERRING to the article in Naturk for October 20, may I 
mention a rather common optical illusion which I do not re¬ 
member to have yet seen in print If a gothic arch id unequally 
divided by a space between two vertical parallel lines, these 
ines will not only seem to diverge slightly where they intersect 
he lines of the arch, but the arch itself is caused to appear aj if 
one half had slipped bodily down from the other to an extent 



equal to its own thickness In the figure jjjiven above it is 
impossible to believe that but for the intervention of the vertical 
interlinear space the two halves would be seen to meet perfectly 
with the apex at A This illusion is worth the notice of architects 
who desire to avoid the disquieting effect upon the eyes of 
observant persons which 11 produced by the intersection of the 
chancel arch of a church by an intervening pillar 
28 Mount Park Crescent, Ealing, W R T Lewis 


A Remarkable Rainfall. 

The rainfall here of October has been so remarkable that it 
seems worth while to place it on record in your columns Ram 
fell on twenty-five days during the month, making a total fall of 
10 32 Inches As the annual rainfall on an average of eleven 
yean is 31 10 inches, it will he seen that very nearly one-third of 
this amount fell in one month This is by far the highest amount 
I have recorded since I began to make records in January, 1878, 
the next highest month being August, 1879 On that occasion 
five Inches Tell in thirty hours on the 17th and l8lh, and many 
bridges were earned away in Flintshire and Denbighshire, but 
the total fall for the month was only 7 89 inches Dr, Nicol, of 
Llandudno (six miles from here), who has registered the rainfall 
since, and including 1861, Informs me that it amounted last month 
to 8 56 inches there, this also being the highest month he has 
ever recorded 

In September rain fell on twenty three days, and though the 
total fall wu only 3 77 inches, yet the constant raiD, combined 
with an unusually low temperature (the mean maximum being 
only 56° 6, md the highest shade temperature 67° 4, against 
64°'6 md 8 i 0, 2 respectively in 1891), made it almost impossible 
to get in the harvest Alfred O Walker, 

Nant-y-Glyn, Colwyn Bay, November 5. 

On a Supposed New Species of Earthworm and on the 
Nomenclature of Earthworm* 

Im yesterday's Nature I find that the Rev Hilderic Friend 
haa again given the name L. rubtsettu (Friend) to • supposed 
now species of earthworm, This worm appears to me to be 
identical with Entenon ftstivum (Savlgny), described under 
me name Lumbrtcus ftstivus by Roam, Though comparatively 
R i* by no means new, nor even new to BritaiDj though I 
know of no published record of iti occurrence here. I met with 
two or three sped mens among the worms supplied to me when 
I waa working at the chapter on Lumbnctu In “ Martha!) and 
Hont," and identified them subsequently by the help of Rosa's 
tftble At the time I took them for mere varieties, and put them 
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into a bottle forYuture study I believe the specimens are now 
in the possession of Dr Benham, who has entirely overlooked 
the Mpecies in his il Attempt to Classify Earthworms " (Quart 
Jaurn After. Sex xxxi ) 

The specific name Urrestns must also, it appears to me, be 
dropped Lmnetus did not define a species under that name, 
but applied it to what are now universally regarded ai Several 
distinct species The species so called by Mr Friend was, I 
believe, first defined by Savigny under the name Enttrion 
hercultum The diagnostic characters of the species are given 
by Rosa in his useful table of the species (“ 1 Lnmbncidl dei 
Piemonte," p 25), and he calls it Lumbncu*hereulcus^ to which 
name the usual rules of nomenclature bind us 

I would therefore suggest the following alterations in Mr 
Friend's ** Chart of the Genus Lumbricus” — 

1 For * 1 Terrestns (Linn.) ” read n hcrculeuB (Sav )" 

2 For 11 Rubescens (Friend)" read "feslivus (Sav )” 

Owens College, October 28 C Heriiert Hurst 


Ice Crystals 

During the cutting of the formation for a railway I observed 
on Tuesday morning, the 18th mst , a peculiar senes of ice 
crystals The ground is composed of arenaceous clay largely 
mixed with Sana and small gravel, and is of a very open nature, 
the surface being covered wuh moorland grass, rushes, and 
coarse ferns These crystals were only found in a length of 
about nine feet, the ground on both sides of the patch being 
hard frozen 

These crystals were aciculnr, and sprang from a base of very 
porous opaque ice, but every needle was entirely free and dis 
tinct throughout its height, and at first sight appeared to be 
bound together wuh two bands, one at one third and the other 
at two thirds of the height A closer examination proved that 
the band appearance was due to a slight enlargement of the 
crystals at these points, the ice being opaque, whilst the 
needles were perfectly translucent 

The average height of these crystals wu about one inch, the 
needles having a diameter of about part of an inch, and were 
grouped together in dusters of forty or fifty, forming an irregular 
square of about f-inch on the aide Some of these crystals were 
growing vertically from the ground, others springing out hori¬ 
zontally from the ude of the culling, and were either straight, 
curved, or bent round forming a half circle This morning the 
same form of crystals existed, but were much larger, being fully 
two inches long On both occasions the air was calm and dear, 
the min ther reading 30° on the iBth, and 24“ to day 

Leamahaguw, October 25 C. M Irvine 


Lunar Crater* 

The. letter and illustration offering a suggestion as to the 
formation of lunar craters remind me of an experiment I once 
saw during a chemical lecture, bringing out the same point very 
clearly 

A shallow dish containing a layer of damp land, J f ( wu tfboded 
with i-inch coating of Pans plaister, of the consistence of cream, 
and the dish set to dry over a Bunsen flame 

As the plaister set, the surface was pitted with era ter-like holes, 
formed by the escape of steam from the land at the bottom of 
the dish, giving a perfect representation of a lunar surface. 

As Home of your readers might care to try thu experiment, I 
take the liberty of sending you this “ recollection." 

M H Maw, 

Walk House, Barrow-on-Humber, Hull, Nov 7 


A Fork-tailed PvtreL 

The occurrence of a Fork-tailed Petrel as far Inland as 
Macclesfield may perhaps interest some of the readers of 
Nature, 

It was picked up by a man on the nth ulL. two days after 
the stranding of the Siretu in a gala ai Bl act poo I, and being 
unacquainted with thewpecieshe sent it to me asm curiaeityv I 
identified it as a Fork-tailed Petrel, and Mr J. H Salter, of 
Aberystwyth College, has kindly confirmed thu decision 

Some of the feathers oft lb*forehead are tipped wiLh white 
Does this Indicate • young bird, as I can find no mention of it 
In any of the plumage description! that I have seen ? 

% NtiWMAN Nrave. 

Ralnow, near Macclesfield, November f 
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THE ORIGIN OF THE YEM R 1 


T N -the previous articles I have endeavored to show 
thattne Egyptians had the Sinus yey and the vague 
year s^o related to each other that the successive coin¬ 
cidences of the 1st Thoth in both years look place after 
intervals of 146*4 Sinan tears With a real year, the 
length of which would be brought home to them by the 
regular recUirence of the solstices and Nile flood (to say 
nothing of the equinoxes) and the year of 360 days which 
they would soon find to be Quite artificial and unreal , 
they would be much more likely to refer the dates in the 
artificial year to the real one, than to take the opposite 
course,and,as 1 have shown, the artificialdates would sweep 
backwards through the realones Such a method of reckon- 
ing T however, would be useless for calendar purposes, as 
they not only wanted to define the days of the year but 
the years themselves, and J pointed out that something 
more was necessary, and that an easy way of defining 
years would be to conceive a gTeat year, or annus ma^nus t 
consisting of 1460 years, each '‘day" of which would re¬ 
present four years in actual time , and further to consider 
every event, the year of which had to be chronicled in 
relation to others to take place on the da) of ihe heliacal 
rising of Sinus or jhe nearly coincident Nile flood, which, 


was employed to mark the first year of each senes of 
four 

Now as a matter of fact it is known (I have the high 
authority of Dr Krall for the statement) Lhat each king 
was supposed to begin his reign on the 1st Thoth 
(or 1st Pachons) of the particular year in which that 
event took place, and the fact lhat this was so sup¬ 
ports the suggestion we are considering During the 
reign its length and the smaller events might be 
recorded in vague years and days so long as the date of 
its commencement had been referred to a cycle 

We have next to consider more especially the vague 
year 

One argument which has been used to show that 
a vague year was not in use during the time of the 
Pvnmessids has been derived from some inscriptions 
at Silsihs which refer to the dates on which sacred 
offerings were presented there to the Nile god As the 
dates 15th of Thoth and 15th of Epiphi are the same 
in all three inscriptions, although they cover the period 
from Ramses II to Ramses III — 120 years—it has been 
argued by Brugsch lhat a fixed )ear is in question 

Brugsch points out that the two dates are separated 
by 65 days that this is the exact interval between the 
Copuc festivals of the commencement of the flow and 
the marriage of ihe Nile Lhe time of highest water , and 



t*lC j.— The diilnbuiioB of the lit of Thoth (repre»cnling ihe ruing of Sinu») among lhe Fgypuan momh* in ihe 141*2 >ear Sotlilc cycle 


as we shall see, occurred, at different periods of Egyptian 
history, on the 1 at Thoth and 1st Pachons 

A diagram, which may here be repeated, was given to 
■how how such a system would work From any co¬ 
incidence of 1st Thoth (or 1st Pachons) in both the Sinan 
and the vague year, since the vague year is the shorter, 
the 1st Thoth (to deal only with Thoth) of the vague year 
would recede , so that In such a c>clb it would fall first 
among the Epacts, then in Meson, and so on through 
the months, till the next coincidence was reached, 

The diagram will show how readily the cycle year can 
be determined for any vague year If for Instance the 
1st Thoth in the vague year falls on 1 Tybi of the cycle, 
we see that 980 years must have elapsed since the be¬ 
ginning of the eyelet and so on. 

Here, then, we have a true calendar system, if the 
Egyptians had not this, what had they ? 

Such a calendar system as this it will be iren, however. 
Is good only for groups of four years, Thus during the 
first four years of a cycle the 1st Thoth vague would 
happen on 1st Thoth of the cycle, during the next four 
years 00 the 5th Epact, and so on 
Now a system wnich went no further than this would 
be a very coarse one. We find, however, that special 
precautions were taken to define which year of the four 
mp% in question Brugsch 1 shows that a special sign 

W 1 CtfotiuMd Ann vat xM p. 107 

■ MuArhuu pom* JSrrlr b1* raeotutrnction du calandrier," p mg 
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that, therefore, in all probability these are the two natural 
phenomena to commemorate which the offerings on the 
dates in question were made 

But Brugsch does not give the whole of the inscription 
A part of it, translated by De Rougtf, 1 runs thus — 

“ 1 (the king) know what is said in the depot of ihe 
writings which are in the House of the Books The Nile 
emerges from its fountains to give the fullness of life- 
necessaries to the gods,” &c 

De Roug£ ju B tly remarks , “ Le langage singulier que 
tient le Pnaraon dddicateur pourrait mime faire snup- 
ijonner qtiil ne s'agit pa* de la venue effective de Veau 
saintt du Nil d Vune des deux dates fir/cities 11 

Krall (toe at p 51) adds the following interesting 
remarks —“Consider, now, what these ‘Scriptures of 
the House of Life’ were like. In a catalogue of books 
from the temple of Edfu, we find, besides a series of 
purely religious writings, 1 The knowledge of the period¬ 
ical recurrence of the double stars (sun and moon)/ 
and the ‘ Law of the periodical recurrence of the stars 1 
“ , The knowledge embodied in these writings dated 

from the oldest times of the Egyptian empire, in which 
the priests placed, rightly or wrongly, the origin of all 
their sacred rolls” (cfY Manetho's 1 History,” p. 130) 

Npw to investigate this question we have to approach 
some considerations which at first sight may seem to be 

■ " Atg Z«h|" iBW, p 5, quoifd by Krall, 
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foreign to our subject I shall be able to show, however, 
that this 19 not so 

Imprimis we must remember that it is a question of 
Silsilis, where we know both from tradition and geo¬ 
logical evidence, in ancient times the first cataract was 
encountered The phrase " The Nile emerges from its 
fountains” would be much more applicable to Silsilis, 
the seat of a cataract than as it is at present We do not 
know when the river made its way through this impedi¬ 
ment, but we do know that after it took place and the 
Nile stream was cleared as far as the cataract that 
still remains at Elephantine, a Nilometer was erected 
there and that during the whole of later Egyptian history 
at all events the time of the rise of the river has been 
carefully recorded both there and at Rhoda 

From this it is fair to infer that in those more ancient 
times the vme thing took place at Silsilis , if this were so 
the reason of the record of the coming of the inundation at 
Silsilis is not far to seek, and hence the suggestion lies 
on the surface that the records in question may state the 
date of the arrival in relation to Memphis tune 
So far in my inquiries I have not been able to find a 
complete discussion of the influence upon local calendars, 
in different parts of the Nile valley, of the variations of the 
phenomena upon which the Egyptians depended for Ihe 
marking of New Year’s day 

1 f the solstice bad been taken alone, the date of it w ould 
have been the same for all parts of the valley , but cer¬ 
tainly the soIsLice was not taken alone, and for the 
obvious reason that they wanted something to warn 
them of the Nile rise, and in the lower reaches of the 
river the rise precedes the solstice 

Nor was the heliacal rising of Sirius taken alone 
As we have seen, according to Biot the heliacal rising 
of Sinus at the sohtue took place on July 20 (Julian) 
in the year 3285 h c , and according to Oppolzer, it 
took pi ice on July 18 (Julian) in the year 3000 ± H c 
But this is too general a statement, and it must be 
modified here There was a difference of 7 days in the 
date of the heliacal rising, according to the latitude, from 
southern Elephantine and PhiLc, where the heliacal rising 
at ihe solstice was noted first, to northern Bubastis 
There was a difference of four days between Memphis 
and Thebes, so that the connection between the heliacal 
rising and the solstice depended simply upon the latitude 
of the place The further south, the earlier the coin¬ 
cidence occurred 

Here we have an astronomical reason for the variation 
in the date of New Year’s day 

But it was chiefly a question of the arrival of ihe Nile 
flood, and the date of the commencement of the Nile 
flood was by no means common to all parts of Egypt I 
I cannot find any statement of the dates of the arrival 
of any one Nile flood at places between Elephantine and 
Cano Dr Wallis Budge 1 states "The indications of 
the rise of the river maybe seen at the cataracts as early 
as the end of May 91 

Now if we take the 1st cataract to be here meant, and 
deal with May 31 , since the average day of arrival of the 
inundation at Cairo is 3 days after the solstice—that 
is June 20 (Greg )—we have 24. days for the floo(l-travel for 
the 600 miles between Elephantine and Cairo, four-fifths 
of a month elapsing between the times at which the Green 
Nile colours tne pool at Syene below the Cataracts, and 
the river at Memphis ; so that the further south, the 
earlier the flood was noted This gives us about a mile 
an hour. This certainly seems too slow 
But if we assume 16 days, this would give us about 
>5 days between Silsilis and Cairo, and 12 days between 
Thebes and Cairo, taking Cairo to represent the ancient 
Memphis. Now this represented a difference in the new 
year's days of different places, compared to which our 

■ “Tbi Nil*," p. 46 
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modem differences of local time sink into insignificance, 
for they only touch hours of the day , and the reason that 
I have referred to them here is to point out that if the 
assumption made is anything like accurate, if, for in¬ 
stance, in Pepj's time a Nile rise were observed at 
Silsilis, there might easily be a difference of 15 days 
between the rise of the Nile at Silsilis and the Mcinphic 
istofThoth If both at Silsilis and Memphis the Nile 
rise marked 1st Tholh, the day of jhe rise at Memphis 
would correspond to 15th fhoth at SiisUis, so that 
.1 king reaching Silsilis with Memphis local time, would 
be struck with this difference, and anxious to record it, 
may not this then have been the important datum re¬ 
corded in the sacred bookst If so, it would not touch 
the question of the fixed or vague year at all 

Let it, then, be for the present conceded that there 
was a vague year, and that at least some of the inscrip¬ 
tions which suggest the use of only a fixed year in the^e 
I early times ma\ be explained in another way I do 
not say the above explanation is the correct one, for the 
assumption of 16 days may be wrong, even if diflerence 
in the dates of Lhe heliacal rising at the two places be 
taken into account 

| The dates wc have found—trying to take the very 
! simplest way of wilting a calendar in pre-temple times, 

, and using the calendar inscriptions in the most natural 
[ way—are for the coincidence of the heliacal rising of 
! Sinus at, or near, the solstice— 

270 B C 

1 1728 r c 

3192 H C 

Now here we meet with a difficulty which, if it cannot 
be explained, evidently pioves that the Egyptians did not 


Fir 6. — Julian due* of lh* lit of Thoth (vagua) from ijad to 340 a d 

construct and use their calendar in the way we have 
supposed. 

We have it on the authority of Censonnus that a Sothic 
period was completed in 139 a d , and that there wasthen 
a vague year in partial use It is here that the work of 
Oppolzer is of such high value to us. He discussed all 
the statements made by Censorinus, and comes to the 
conclusion that his account Is to be depended upon It 
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has followed from the inquiries of chronologists that in 
this year the 1st of Thoth took place on July 20 (Julian), 
the date originally of the heliacal rising of Sinus, the 
beginning of the year 

This beinjjj so, then, in the year 23 ad —in which 
the Alexandrine reform of the calendar, of which more 
presently, was introduced—the 1st of Thoth would take 
place on August 29, a very important daLe Censorious 
also said that in his own tune (a d 238) the 1st of Thoth 
of the vague year fell on June 25 Fig 5 will show the 
connection of these three dates in reference to the vague 
year The relations of the statements made as to the 
years 139 and 238 are very clearly discussed by Dr 
Oppolzer 

Oppolzer, then, being satisfied as to the justice of 
taking the year 139 \ d as a time of coincidence of the 
fixed and vague years—the latter being determined alone 
by the heliacal rising of Sirius, and, be it remembered, not 
by the solstices-—calculated with great fulness, using Le- 
verner's modern values, the years in which, in the various 
Egyptian latitudes, chiefly taking Memphis (lat 30 1 ') and 
Thebes (lat 25 0 ), the coincidence between the two Thoths 
occurred in the previous periods of Egyptian history He 
finds these dates for latitude 30° as follow — 



Julian year 

Historical year 

0 

-4235 

4236 

1 

- 2774 

2775 

2 

- 1316 

1317 

3 

+ 139 

I39 

4 

+ , 59 1 

1 59 * 

5 

+ 3039 

3039 


Now the date which Oppolzer gives for the coincidence 
which is nearest the date we had previously determined 
at270 BC LS139A.D There is a difference of 409 years 

The question is. Can this fundamental difference be ex¬ 
plained ? I think it can 

In the first place, it 19 beyond doubt that, in the inter¬ 
val between the Ramessids and the Ptolemies, the 
calendar, even supposing the vague year to have been 
used and to have been retained, had been fundamentally 
altered, and the meanings of the hieroglyphics of the 
tetramenes had been changed—in other words, the desig¬ 
nations of the three seasons had been changed. 

On this point I quote Krall in a note. 3 


1 Ji should be Abserved that a dutincUon n made between the Julian 
and the historical year lhi* cornea from che fact that when astronomical 

I 'he no men* ere calculated for data m C , it must be remembered that chrono 
ogiiEi arc in (he habt of designating by i, or rather by — i, the first 
yur which precedes the Instant of time at which the chronological year com¬ 
menced, while astronomers mark this year in their tables by o It follows, 
therefore, that the rank of any year Ben always marked by an additional 
unit in the chronological dates. For the Christian era, of course, chrouologius 
and astro no mens work In the same way The following table, given by Blot, 
aahibite Lhe connection between these iwo methods In the Utter Biot shows 
the leap-years marked B, and the corresponding years in the ScallgerUn 
chronological period are alio given 


Daici of Julian Vtmn commrmrtnf on January i 
According to According to Corresponding 

Astronomers years of the period 

of Scaliger 

- -5 • -- 47 °* 

" 4 ™ 4709 


Chru nolo guts, 

-6 

-iB 


-4 

-3 


- 1 

- 1 


-iB 

-oB 

Physical instant when 

+ l 

+ 1 

+ 2 - 

+ 3 

+s ... 

+ 3 

+4B . 

+ 4 B 

+s 

+ 5 


47 ,Q 

47 " 

47 *a 

47«}B 

iced 

4714 

4713 

47 ifl 

47178 

47*0 


1 Lot eft 


f . 39- " It U well known that the Interpretation of the-1 

1 given by Chimpolllon was oopgeed by Brugsch, who pro¬ 
pounded another, which U now univereell? adopted by exports. Something 
has happened here which u often repeated In the course of Egyptian history 
—the tigne have changed (heir meaning Under the circumstance that (he 
ggagua year during 1461 years wanders through iho seasons In a great cycle, U 
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The three hieroglyphic signs used for the tetramenes 
are supposed to represent water, flowers, and a bam, and 
the natural order would be that the first should represent 
the inundation, the second the sowing which succeeds 
it, and the last harvest time If this be conceded, the 
initial system would have had the month Thoth con¬ 
nected with the water sign, as Thoth m early Egyptian 
times was the first inundation month llut in the times 
of the Ramessids even this is not so Thoth has the 
sowing sign assigned to it In the time of the Ptolemies 
the flood is no longer in Thoth, but in Pachons, and 
Pachons has the bam sign attached to it, while the month 
Thoth is marked by the water sign, thereby bringing 
back the hypothetical relation between the name of the 
month and the sign, although, as we have seen, Thoth 19 
no longer the flood month 

Egyptologists declare that all or at least part of this 
change took place between the periods named, they are 
undoubtedly justified as regards a part 

At one point in this interval we are fortunately supplied 
with some precise information In the year 238 hc. 
a famous decree was published, variously called the decree 
of Canopus and the decree of Tams, since it was inscribed 
on a stone found there 

It is perfectly clear that one of the functions of this 
decree was to change, or to approve an already made 
change in, the designation of the season or tetramene 
in which the inundation commenced, from Thoth to 
Pachons 

Another function was to establish a fixed year, as we 
shall see presently We must assume then that a vague 
year was in vogue prior to the decree Now the decree 
tells us that at its date the heliacal rising of Sinus look 
place on 1 Paym Assuming that this date had any re¬ 
lation to the system we have been considering, the cycle 
to which it belonged must have begun 

Days 
5 Epacts 
30 Meson 
30 Epiphi 
30 Paym 

95 x 4 — 3^0 years previously , that is, id the 
year 618 B C. 

Now here at first sight it would seem that the Sothic 
cycles we have been considering have no relanon to the 
one now in question ; for, according to my view, the last 
Sothic cycle began in 1728 B.c 

A little consideration, however, will lead to the contrary 
view, and show that the time about 600 b c, was very 
convenient for a revision of the calendar 

In the first place nearly a month now elapsed between 
the coming of the flood and the heliacal using , and in 
the second, by making the year for the future to begin 
with the flood, a change might be made involving tetra¬ 
menes only. 

Thu*, commencement of cycle 1728 B.c 

Epacts 5 

Two tetramenes 240 

Month between flood and 
riling of Sirlm 30 1 

375 * 4 * 1 100 

6a8 b c. 

Nor is this all A very simple diagrammatic statement 
will show what might also have happened about 618 b.c 

u natural dial the dgna for iha catmnaaaa should hare changed their 
dgniflationii hi the conrea of millenniums 
'* While Thoth wai the Am month of (he Inundation In the document! of 
the Thmmnaidi and Rue wide, we have in the lime of the Ptolemies the month 
Pschool ai the first month of Oie flood season Wfriln Brugsch's explanation 
is valid for lb* time of the Rameuidi, U ia not §0 for that of the Ptokmleir, 
to which Champo [lion's view li applicable " 

■ Probably too great a value by 0 t>r 3 dayi. f 
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if a reformer of the calendar (and one especially of 
conservative tendencies) appeared upon the scene, who 
believed that the ancient sign for the inundation- 
tetramene was the water sign, and that the ancient name 
was Thoth Finding the cycle beginning in 1728 with 
the signs as shown— 


W 


ftAAA/W 
JWVW\ 

AWvW 



1728 

B C 


when starting fresh, he would seize the opportunity of 
effecting a change, not only by dealing with a tetramene, 
but he would change the names of the tetramenes allocated 
to the signs 


AAW« 

AA/WV\ 


M 


B C 

6 i8 




As Krall remarks, it was almost merely a question of a 
change of the sign 1 It really was more, because the new 
tetramene began with the flood 
Assuming this, we can see exactly what was done in 
338 B c , t e about 380 years later We have seen that 
the 380 years is made up of 

5 Epacta 
30 Meson 
30 Epiphi 
30 Paym 

95 x 4 = 3S0 

the heliacal rising of Sirius occurring on 1 Paym, 
having swept backwards along the months in the manner 
already explained Wc had then— 

__ C 3 S=I 


wvwv 

WVWV 

WWW 


B C 
238 


& c 


t J-s_ 

To sura up, so far as we have gone we have the three 
inscriptions at Philae, Elephantine, and the still more 
ancient one of Pepi, indicating on the simple system we 
have suggested beginnings of Sothic cycles on the 
1st Thoth about the years 

270) 

1728 -B C 

319* J 

On the other hand, we have the decree of Canopus, 
giving us by exactly the same system a local revision of 
the Calendar about 600 B c. I say about 600 B c because 
it must be remembered that a difference of 24 days in 
the phenomena observed will make a difference of 
10 years in the date, and we do not know in what part 
of the valley the revision took place, and therefore at 
what precise time in relation to the heliacal rising the 
Nlie-rise was observed 

Whenever presumably it took place, N tif Year's day 
was reckoned by the Flood, and the rising of Sinus fol¬ 
lowed nearly, if not quite, a month afterwards. The 
equivalent of the old 1st Thoth was therefore 1 Payni 
In months, then, the old 1st Thoth was separated from 
the new one (—1 Paym) by 3 months (Payni, Mesori, 
Epiphi) and the Epacta. 

In this way, then, we can exactly account for the dif¬ 
ference of 409 years referred to above as the dates 
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assigned by Censonnus and myself for the beginning of 
the Sinus cycle 

Difference between 270 and 239 = 31 yean 

3 months — 90 days x 4 _ 360 ,, 

5 epacta x 4 20 ,, 

4 11 „ 

The difference of two years 15 equal only to half a day 1 
It seems, then, pretty clear from this that the sugges¬ 
tion I have ventured to make on astronomical grounds 
may be worth consideration on the part of Egyptologists 
If our inquiries have really led us to the true beginnings 
of the Sothic periods, it is clear that those who informed 
Censonnus that the year 139 A D was the end of a cycle 
omitted to tell him what we now can learn from the 
decree of Tams 

J Norman Lockyer 

(To be continued ) 


TECHNOLOGICAL EXAMINATIONS 

T'Hh report of the results of the 1 echnological Examin- 
^ ation'i, held Lins year under the direction of the 
City and Guilds of London Institute, has a special in¬ 
terest, seeing that after this year the system of payment on 
results in connection wiLh all classes outside the Metro¬ 
polis will be discontinued There is no doubt that the 
offer of payment to teachers helped very greatly in 1879 
to stimulate the formation of technical, as distinct from 
science, classes, and the great extension of this work of the 
Institute is largely due to the offer then wisely made of 
contributing towards the cost of instruction The tables 
furnished in the report, and the diagram of results, are 
very interesting as showing the great development of these 
trade classes Since 1880 the number of candidates for 
examination has increased more than tenfold, the numbers 
being 816 in 1880 and 8,534 in 1892 In 1885 there were 
263 technological classes in different parts of the country, 
and in the session 1891-2 this number had increased to6io 
There is, of course, acorresponding increase in the number 
of students in attendance at these classes In 1881 the num¬ 
ber of students was 2,500, this year it was 16,565 This re- 
cordof progress iscertainly satisfactory, and particularly so, 
seeing that prior to 1891 there was no sort of organization 
to carry on the work of directing and assisting technical 
classes for artisans in different parts of the country As 
a pioneer movement, the work of the City Guilds Insti¬ 
tute has been eminently successful, and many of the 
Technical Schools which have now been brought under 
the control of County Councils undoubtedly owe their 
origin to the technological classes promoted by the City 
Guilds The question now demanding attention is the 
future of these classes Much is 10 be said in favour of 
associating them more closely with the science classes, 
which are held in the same schools , but what is wanted 
for the permanent improvement of such classes is a 
system of efficient inspection by persons competent to 
advise County Councils with respect to the important 
work now under their control 

From the report and programme it appears that year 
by year the Institute adds to the extent and efficiency of 
its examinations by the introduction of new subjects and 
of practical tests. Practical examinations were held this 

C for the first time in photography, goldsmiths' work, 
and shoe manufacture, and in wooa-working in con¬ 
nection with the examination in manual training for 
teachers of public elementary schools This last examin¬ 
ation is somewhat different in kind from the other ex¬ 
aminations of the Institute. It is not a trade examina¬ 
tion. Its purpose seems to be to encourage instruction 
of a distinctly educational character. Moreover, it Is a 



NA TURE 


[November ic, 189a 


3 6 


close examination None but teachers of public ele¬ 
mentary schools are eligible, and these must have Regu¬ 
larly attended a course of practical lessons in a registered 
class under a teacher approved by the Institute Not¬ 
withstanding these restrictions, 615 candidates presented 
themselves at the first examination held by the Institute, 
and of these 350 passed, 195 obtaining the Teacher's 
Certificate 

The report contains full statistics of the resulLs of the 
examinations in each of the 61 subjects included in the 
programme, and it also shows the results in each of the 210 
towns where the examinations were held Of the centres 
outside London, Manchester sent up the largest number 
of successful candidates, whilst Glasgow, Dundee, and 
Leeds come next in order The report calls attention to 
the fact that the proportion of candidates to the popula¬ 
tion is far less in London than in Manchester, whilst 
the hope is expressed that the larger facilities for technical 
instruction which will be available within the next few 
years will lead to an increase in the number of students 
and of candidates for examination This increase will no 
doubt lake place with the opening of new polytechnic 
institutions , but we venture to think that tne real im¬ 
provement in technical education cannot be correctly 
measured by any mere increase in the number of candi¬ 
dates for examination It depends much more upon the 
character and quality of the instruction which the candi¬ 
dates receive The great defect of our present organiza¬ 
tion is the poverty in knowledge and practical experience 
of the teachers of our science and technical classes 
Some improvement in the qualifications of teachers, and 
in the conditions of their training, is needed before 
progress can be measured by the increase in the 
number of students in attendance, or of candidates for 
examination 

We notice that in future the Institute proposes to 
award two kinds of certificates—the one kind to students 
who have regularly attended a course of instruction 
under an approved teacher, and the other to candidates 
who may present themselves for examination without 
giving any evidence as to their training In this way 
the Instnute proposes to combine the functions of a teach¬ 
ing and an examining body The certificate indicating 
that the candidate has received some training at a school 
of recognized position will doubtless acquire a distinct 
value , but much will depend upon the ability and the 
reputation of the teacher under whom the candidate 
may have studied 

Of the many alterations in the new programme the 
most important is the addition of a practical part to the 
examination in mechanical engineering This exam¬ 
ination of the Institute has never seemed to us wholly 
satisfactory, as overlapping, to too great an extent, the 
examinations of the Science and Art Department in 
applied mechanics, machine construction, and steam 
But in future the examination will consist of two parts, one 
of which will be distinctly specialized with a view to the 
candidate's occupatiop Moreover, in the honours grade, 
candidates will be required to undergo a practical 
examination in either machine designing or workshop 
practice. At the last examination in this subject 
966 candidates preoented themselves, of whom 536 
passed It is satisfactory to note the continuous in¬ 
crease in the number of candidates In plumbers’ work, 
a trade in the successful practice of which every house¬ 
holder is interested In this subject a high standard 
for passing is wisely maintained Of the 816 candidates 
who presented themselves, 235 came up for the practical 
part of the examination, and of these only 85 succeeded 
in passing m both parti of the examination, and are 
qualified for certificates. 

There is little doubt that the statistics furnished in 
this report go far to show that a high value is attached 
by artizans and their employers to the Institute's certifi- 
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cates, and that the progress of technical education has 
been advanced by the cautious and judicious manner in 
which the Institute has conducted this department of its 
operations 


ROBERT GRANT 

N Robert Grant, who at the ripe age of seventy-eight 
died at the place of hi* birth, Grantown-on- 5 pey, on 
October 24, 1892, science loses one of her ablest his¬ 
torians His education was interrupted by a serious ill¬ 
ness, which confined him to his bed from his fourteenth 
to his twentieth year. With surprising energy, however, 
on his recovery he set about the study of mathematics 
and the acquisition of ancient and modern languages 
After studying for a time at King's College, Aberdeen, he 
went to London to collect materials lor a history of 
physical astronomy Thence he proceeded to Pans in 
1845, where for two years he attended the lectures of 
Arago at the Observatory, and those of Levemer and 
others at the Sorbonne Returning to London, he lost 
little time in beginning the great work with which his 
name will always be associated It was published in 
numbers, the first of which appeared in September, 1B48, 
but it was not until March, 1852, that the whole work was 
issued It bears the title “ History of Physical Astronomy 
from the Earliest Ages to the Middle of the Nineteenth 
Century, comprehending a detailed account of the estab¬ 
lishment of the Theory of Gravitation by Newton, and iLs 
development by his successors , with an exposition of 
the progress of research in all the other subjects of 
Celestial Physics 11 Most completely do the contents of 
the volume fulfil every expectation raised by this compre¬ 
hensive programme The fame of its author was at once 
established Four years later he received from the hands 
of the late Mr Manuel J Johnson, President of the Royal 
Astronomical Society, the gold medal, then for the first 
time awarded for literary service to astronomical science 
One paragraph of the address delivered on that occasion 
may here be quoted as characterizing most justly th- 
work as well as its author “Throughout the book no 
one can fail to be struck with the rare skill, integrity, and 
discernment the author has displayed in tracing the suc¬ 
cessive stages of progress , or with the scrupulous care 
he has taken to assign to each of the great men whom 
he reviews their proper share in the common labour 
Nowhere is this more conspicuous than in the discussion 
relative to the discovery of the planet Neptune. By a 
simple narration of facts he has placed the history ol 
that great event in so clear and so true a light, that I 
believe I am not wrong in saying he has gained an 
author's highest praise under such circumstances—the 
approval of both the eminent persons concerned ’ Even 
now, forty years after its publication, the 11 History " has 
lo5 1 none of its value as a mine of information, and as a 
delightful guide to those who desire to make a closer 
acquaintance with the astronomers of the past, as well as 
their works. 

For some time Mr. Grant edited the'* Monthly Notices" 
of the Royal Astronomical Society, and was a member of 
their Council. In conjunction with tho late Admiral 
Smyth, he translated and edited Arago's 11 Popular As¬ 
tronomy " (2 vols 1855 and 1858). Meanwhile his health 
had so far improved that in 1858 he was able to go 
through a course of observational astronomy at Green¬ 
wich Observatory In the following year, on the death 
of Prof J Pringle Nlchol, he was appointed Professor 
of Astronomy, and director of the Observatory in the 
University of Glasgow. 

As a member 01 the party that went to Spam in the 
troop-ship Himalaya to observe the total solar eclipse 
of July i8, i860, Prof, Grant, from hu station near 
Vittoria, had the satisfaction of seeing a portion of the 
chromosphere, the existence of which as a thin layer an* 
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veloping ihe photoiphere he had abundintly demon¬ 
strated in the winter of 1850-51, from a discussion of all 
the observations extant (“ History,’ 1 pp 395, 396), It can 
excite no surprise that Prof Grant assumed the red layer 
and also the prominences to shine by reflected light, when 
it 15 recollected that the sun's light and heat were then 
supposed to originate wholly in the photosphere while 
the nucleus was thought to be so cool as possibly to be 
habitable When Prof Grant took charge of the Glas¬ 
gow Observatory the only useful instrument he found was 
the transit-circle by Ertel and Son, of Munich, but 
through the liberality of a few friends, chiefly in Glasgow, 
a nine-inch Cooke Equatorial was added to the Observa¬ 
tory some )ears afterwards After thoroughly testing 
the transit-circle the new director commenced a senes of 
observations of Mercury, Neptune, the minor planets, and 
a selection of stars from the British Association Cata¬ 
logue Gradually, however, his attention was concen¬ 
trated entirely on the stars the list being correspondingly 
expanded The observations of planets were communi¬ 
cated from time to time to the Astronomiscke Nachnch - 
ten or to the “ Monthly Notices ” 

The stellar observations were published at the expense 
of her Majesty's Government m 1883 in the well-known 
,f Catalogue of 6415 Stars for the epoch 1870, deduced 
from Observations made at the Glasgow University 
Observatory during the years i860 to 1881, preceded by 
a Synopsis of the Annual Results of each Star arranged 
in the order of Right Ascension ” 

In the introduction will be found a discussion of 
the Proper Motions of 99 stars A very complete and 
appreciative Teview of this work from the pen of pTof 
Auwers of Berlin appeared in the Vierteljahrsschnft der 
Astronomisihen Gesellschaft ([9 Jahrgang) The Glasgow 
star places were at once looked on with confidence by 
the numerous observers of comets and minor planets 
One point connected with the Catalogue deserves special 
mention, viz that, although the observations from which 
it is derived extend over a space of twenty-one years, the 
work appeared within two years of the close of the senes 
This promptitude excites the greater admiration when we 
learn that, exclusive of Prof Grant’s personal share in 
tjie work, no leai than thirteen young assistants at various 
times took part in the observations, and two others in the 
compulations Many of these personal changes, each of 
which brought its quota of extra work to Prof Grant, 
were no doubt in some measure due to the smallness of 
the allowance provided for assistance, viz j£ioo per 
annum Prof. Grant, however, was the last man to 
waste his energies in useless complaint, and dismisses 
this point with the remark that 11 in recent years the 
work of scrutinizing, reducing to a common epoch, and 
combining together the vast mass of the observations of 
the catalogue, extending over a period of more than 
twenty-one years, has pressed very heavily upon the 
slender resources of the observatory u The important 
time service of the City of Glasgow was originated by 
Prof Grant some thirty years ago, and continues in 
operation up to the present moment In 1855 he received 
from the University of Aberdeen the degree of M A , 
followed by that of the honorary LL.D in 1865, in which 
latter year he was elected a Fellow of the Royal Society 
of l^ondon For three years he presided over the Philo¬ 
sophical Society of Glasgow, to whose proceedings he 
made various contributions It may also be ngted that 
among hli writings are two remarkable letten proving 
[ beyond a shadow of a doubt the spurious character of the 
Protended Pascal correspondence. These letters were 
printed in the Comfits Ktndus by special permission of 
! *be French Academy 

In manner Prof* Grant was singularly vivacious, and to 
me last ha greeted with the warmest enthusiasm every 
«esh discovery In the science to which his life was 
devoted. R, C. 
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The following lithe list of names recommended by the Presi¬ 
dent and Connell of I he Royal Society for election into the Council 
for the year 1893 The ballot will take place at the anniversary 
meeting 00 November 30 — President,The Lord Kelvin,D C L , 
LI D f treasurer, Sir John Evans, KCB,DCL, I,L D , 
secretaries, Prof Michael Foster, The Lord Rayleigh, DC,L , 
foreign secretary, Sir Archibald Geikie, LL.D , other memben 
of the Council, Captain William de Wivelealle Abney, C 13 , 
Sir Benjamin Baker, K.C M G , LL D , Prof Isaac Bayley Bal¬ 
four, William Thomaa Blanford, Prof George Carey Foster, 
Richard Tetley Glazebrook, Frederick Ducane Godman, John 
Hopkinion, Prof Joseph Norman Lockyer, F R A S , Prof. 
John Gray McKeodrick, William Davidson Niven, William 
Henry Perkin, LL D , Rev Prof B Price, The Marquess of 
Salisbury, K.G., Adam Sedgwick, Prof William Augustus 
Tilden 

An international subscription for a testimonial to M Pasteur 
on the occasion of his seventieth birthday on December 27 is 
to be opened by the French Academy of Science Many men 
of science in all parts of the world will be glad to have this op¬ 
portunity of expressing their high appreciation of M Pasteur’s 
labours 

Some time ago we announced that Baron Nordenskiuld pro¬ 
posed to edit a number of very remarkable letters and memoirs 
of Carl Wilhelm Scheele, who died in 1786 It has now been 
decided that the one hundred and-fifLielh anniversary of the birth 
of this great Swedish chemist, on December 9, shall be made 
Lhe occasion of a brilliant celebration in his native country A 
monument to Scheele is to be unveiled in Stockholm 

The Naturforschende Gesellschaft of Danzig are issuing invi¬ 
tations to ihe celebration of the 150th anniversary of their foun¬ 
dation on January 2 and 3, 1893 The meetings will take place 
on the Monday evening In the b riednch-Wilhelm-Schutzenhaus, 
and on the Tuesday morning in the large hall of the L an desham, 
and the proceedings will wind up on the latter day with a dinner 
at 4 p m in the Schulaenhaus. 

Prop, Edward Prince, of Glasgow, has been offered the 
important post of Commissioner and General Inspector of 
Fisheries for Canada by the Dominion Government, and has 
accepted the office Prof Prince is well known as an authority 
in Fishery Science. He holds the chair of Zoology in St Mungo's 
College, Glasgow, and 11 President of the Anderson's College 
Scientific Society, and Vice-President of the Glasgow Natural 
History Society 

It is announced that the King of Laly will open in person the 
International Medical Congress, which is to be held In Rome 
neat year An English committee is being formed to do what 
it can to secure the success of the Congress 

The New York Academy of Sciences hoi organized a Bio¬ 
logical Section, which Is to hold monthly meetings. The open¬ 
ing meeting, at which Prof H. F Osborn presided, was held 
on October 17, 

The Victoria University has toned a list of Unlvenity 
Extension lectures which are to be delivered in the 
course of the session 1892-93. They are to be given at many 
different centres, and include a wide range of subjects, among 
which various departments of physical and natural science hold 
a prominent place, 

Liverpool has sustained a real loss by the death of Mr. T 
J. Moore, the late curator of the Liverpool Derby Museum 
Mr Moore had a wide knowledge of various branches of science, 
and dkl much to foster popular interest in the results of scientific 
inquiry. He died on October 31. 
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Dueing the latter part of last week the weather continued 
very unsettled, the depressions which advanced from the Atlantic 
causing strong southerly winds or gales in many places, with 
frequent and heavy rain, while the temperature was uniformly 
high for the time of year, the daily maxima reaching nearly 6o D 
in the southern parti, ant) exceeding 50° m the northern parts of 
the kingdom On Saturday night a considerable decrease of 
temperature occurred, owing to the advance of an anti cyclone 
which subsequently spread over most of the country , the 
southerly winds gradually disappeared, and were succeeded by 
calm and variable tin In the early part of the present week 
fog became prevalent in many parts of England, but the weather 
was generally fair with frosts over the inland districts On Tues¬ 
day, however, fresh depressions were passing along our north¬ 
west coasts, and ram squalls became general over Ireland 
and Scotland, while southerly winds again became pre¬ 
valent. The Weekly ]Veather Report , issued on the 5th 
instant, showed that the rainfall greatly exceeded the mean in 
the east and south of England, while in Scotland and the 
northern parts of England the fall was belon the average Since 
the beginning of the year, the easLern, Midland, and norLh-west 
districts of England have had three inches of rainfall in excess 
of the normal amount, while in the south-west of England there 
is a deficiency of 7 6 inches 

The U S Hydrographic Office has issued a chart showing the 
fiubmonne cables of the world, with their principal land connec- 
lions. The chart m described by Goldthwaite's Geopaphuul 
Magazine as a necessity to foreign commerce It contains tables 
for the computation of rates to any part of the world 

The November number of the Kew Bulletin contains sections 
on coffee cultivation in British Honduras, the prune industry of 
California, sugar cane borers in the West Indies, sisal hemp m 
dustry in Yucatan, Liberian coffee in the Malay native slates, 
and Bombay aloe fibre There are also miscellaneous notes, 
from one of which botanists will be glad to learn that after many 
unsuccessful attempts to introduce living examples of the in¬ 
teresting plant, Dischuha uijflestana, Kew has at last succeeded, 
thanks mainly to the generosity of Dr Treub, the distinguished 
director of the Botanic Gardens, Java, who sent a plant of It in 
a Wardian case two years ago This plant ia now established 
and growing freely, producing numerous large pitcher-like leaven 
as well as the small normal hoya like foliage The morpho¬ 
logical meaning of these pitchers has not yet been thoroughly 
worked out. *' The species of dlschidia all want a careful study, 
They cannot be described satisfactorily from dried specimens 
The Leaves change in form, and it is not ascertained in respect 
of many speclea whether they may or may not be converted into 
pitchen (ascldla)” (Hooker in “ Flofa of British India") The 
plant at Kew is now under the apecial observation of Dr Scott, 
hon keeper or the Jodrell Laboratory D bengalensis 11 an old 
garden plant It is cultivated at Kew in the Palm House, D 
rafltsutna is for the present kept in one of the propagating pita. 

At the opening meeting of the twelfth seaiion of the Junior 
Engineering Society on November a, an excellent address was 
delivered by the president, Dr. John Hopkiiuon, F K S , on the 
cost of electric supply His general conclusion on the subject is 
that to be ready to supply a customer with electricity at any 
moment he wants it, will cost those giving the supply not much 
leu than £it per annum for every kilowatt, that li for every 
unit per hour , and afterwards to give the supply will not cost 
very much more than |d per unit, The clear apprehension of 
this polht Dr. Hopkiiuon believes to be essential to the com- 
magc&tl success of electric supply It is hopeless, he thinks, for 
etanfcity to compete with gas in this country ill along the line, 
ffprice is the only consideration. But with selected customers, 
electricity Is cheaper than gas Surely, he adds, Jr Is the late- 
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rest of those who supply electricity to secure such customers by 
charging them a rate having some sort of relation to Lhe cost 
of supplying ihem, 

An address delivered by Prof. Virchow at the opening of the 
recent International Congress of Archeology at Moscow is 
printed in the current number of the Revue Sctenhfique Prof 
Virchow repeats in this address what he has often oaid before— 
that no trace of ** the miBilng link” between man and the lower 
animals has been discovered either in the human skulls which are 
believed to be most ancient or in the physical organization of 
modem savages He urges that the immediate task for anthrop¬ 
ologists is to explain the origin of the existing human races, and to 
determine the causes by which the^e races, while retaining the 
power of hereditary transmission, have acquired their distinctive 
characteristics At first sight, he says, it is easy to suppose that a 
dolichocephalic skull may be transformed mLo one of brachy- 
cephahc form , but it has not yet been shown that any dolicho¬ 
cephalic race has been actually transformed into a brachycephalic 
one, or vice verst f Prehistoric anthropology ought, he thinks, 
to find methods which would facilitate the recognition of the 
types of ancient races and peoples, and enable us to find them 
again among the races and peoples of the present day It 
ought also, as occasion offers, to collect data with regard to 
those strange individual cases about which theories, as Dr 
Virchow holds, have been prematurely formed, and which 
should be kept in “ the sc’entific baggage " until we have secured 
intermediate links which will render it possible for us to unite 
them in a senes 

According to an official report of Captain von Francois, 
the dromedaries which have been introduced into the German 
territories iq South-west Africa in connection with the parcel 
post service have more thau fulfilled the expectations that had 
been formed about them The climate suits them, and they 
are not affected by any of the prevalent cattle diseases On 
the road between Lehuititang and Gemab they were bik days 
without water, and on the seventh day, at Gemab, they did not 
seem to be very thirsty In stony regions their feet do not, 
like those of unshod horses or oxen, Buffer any injury When 
loaded with a weight of 250 pounds, a dromedary advances at 
much the same rate as an ox-waggon. The only drawback 
connected with these useful creatures u that they are rather 
costly. 

Mr A E Douglass, first assistant at the Boydun station of 
the Harvard College Observatory, Arequipa, contributes on 
interesting paper to Science, October 21, on indications of a 
rainy period In Southern Peru. There is evidence to show, he 
thinkB, that for many thousands of years, going back far beyond 
the recognized period of human habitation, the climate of Peru 
has been very much os it ih at present That was preceded by a 
slow rise of lhe land out of the sea, which caused the climate to 
change from wet to dry But under the wet climate the 
elevation of the land was still too great, and perhaps the duration 
of the epoch was too short, to produce a luxuriant tropical 
vegetation , otherwise there would be to-day extensive coal¬ 
fields. The wet climate, however, was sufficient greatly to alter 
the face of the country Lake Tmc&ca was of enormous area, 
fed perhaps by the melting glaciers. In the almost continuous 
rainy season, huge turbid riven roared and tumbled down these 
western slopes of the Cordillera, while on each mountain sum¬ 
mit vast quantities of snow fell,only to punoe its way down the 
steep slopes, carving out valleys, building up ridges, and by Us 
melting wearing out deep ravines, which grow smaller as they 
become lost in the broad level plain below Under such 
luxuriance of moisture the valley of Arequipa must have teemed 
with animal and vegetable life, the barren hills to the south 
were clothed in green, and the desert of La Joya blossomed like 
a garden. 
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A capital annotated catalogue of the mammals collected by 
Dr W L Abbott in the Kilima-Njaro region, East Vfnca, boa 
been prepared by Mr F W True, and printed in the Pro¬ 
ceedings of the fifteenth volume of the U b. National Museam, 
with acveral plates Dr Abbott has presented to the National 
Museum many African collections , but none of them, according 
to Mr True, is of more interest than the collection of mammals 
The specimens have been prepared with much care, the skins 
being almost invariably accompanied by the skulls and furnished 
with labels giving the locality and date of capture, sex, and 
other data In determining the species Mr True has found it 
necessary to depend almost exclusively on the literature, on 
account of the lack of specimens for comparison, but the identi¬ 
fications have been made with much care, and may, he thinks, 
on the whole, be relied upon Several species apparently new 
are represented in the collection Dcndrohyrax vahdus, J/ui 
aquilus , Dcndtomys mqrifrons, Returns undulatus, Ctphalophu* 
spadix On one who has studied the North American mam¬ 
malian fauna in detail, Mr True says, the thought impresses 
itself that the condition of species, as regards variation, is 
different in the Ethiopian and Nearctic regions In North 
America individual variation seems far less extensive than in 
Africa, while geographical variation appears to be more exten¬ 
sive and constant In Dr Abbott's collection great Individual 
variation is especially apparent in the genera Galago, Genetia , 
and Cams It 11 true that the species of the last named genus 
everywhere present much individual variation, but m North 
America its chief variations appear to be geographical in 
character The known range of several species is considerably 
extended by Dr Abbott’s labours 

An important contribution to spectroscopy appears in No 10 
of Wiedemann's Annalcn id the shape of a paper on the infra 
red emission spectrum of ihe alksh metal*, by Benjamin W 
Snow The method is distinguished by the adoption of a modi¬ 
fied form of the bolometer and a very delicate galvanometer 
with quartz fibre suspension The fibre, supplied by Prof 
Boys, was 40 cm long With a scale at a distance of 3m , a 
deflection of imm corresponded to a current of 1 5 x 10“ 11 amp 
The spectra were obtained by means of a silicate flint prism, so 
as to avoid the overlapping of the infra-red spectra which seems 
to be inevitable where gratings are used Since no infra-red 
lines could be traced in the spectrum produced in the Bunsen or 
the oxy-hydrogen flame, the electric arc was used, the current , 
being derived from the very uniform Berlin Central supply The 
best arrangement for the arc was found to be a hole bored through 
the centre of the carbon, containing a “wick" of the com¬ 
pressed salt, The bolometer consisted of two platinum-thread 
resistances. A platinum wire embedded in silver wxi ham¬ 
mered flat, so as to have a breadth of o 05mm and 1 thickness 
of o 00036mm Two such threads were fastened side by side 
with shellac on a mica frame One of them was blackened in 
a turpentine flame and exposed to the light, the other being 
covered The difference of resistance produced by the Incident 
rays was measured by a Wheatstone bridge arrangement, with 
a shunt contrivance for enlarging the Scale of the bridge wire 
The resistance of each of the platinum ribbons under ordinary 
condition! was 75 ohms. The other branches of the bridge were 
made of German silver wire- The slit of the spectrometer was 
adjusted to o unm , corresponding to an angle of i 68 minutes 
of arc in the spectrum, whilst the breadth of the platinum, thread 
corresponded to an arc of i“6 the current through tb*bndg< 
woj maintained at one-fortieth ampere. In the measurement of 
the Intensity of the lines, the energy of radiation was taken as 
proportional to the first throw. It w&i found that a st anda rd 
<*ndle at im. distance gave a fhrow of ijomm., A preliminary 
investigation ©fXh® carbon spectrum revealed a Urge number of 
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bands reaching up to \ 20620, the pnncipai less refrangible 
bands being between 

7000 and 7700 

7850 and 8600 

9000 and 10000 
10750 and 11600 
13700 and 15000 

1 These were made up of innumerable fine lines It was also ob¬ 
served that the carbon spectrum vanished in comparison with 
the metallic spectrum as soon as the latter was brought into 
pHy Of the five metals investigated, viz , sodium, potassium, 
rubidium, lithium, and cstsnlm, Ihe two rarest were found to be 
specially rich in infra-red lines Sodium showed maxima at 
8l8 - ', 11270, 12400, and 18360, potassium at 7670, 10820, 
11580, 12250, and 14610, lithium at 8070, rubidium at 7910, 
9980, 13120, and 14760, and exsium at 8380, a large one at 
8820, and others at 9980, 13170, and 14530 Kayser and 

I Range's empirical law for the alkalies was confirmed for the infra- 

j red of lithium and sodium, but not for the other three metals. 

j Mr Elliott Coues, of the Smithsonian Institution, defends 
1 in Science the rule, in biological nomenclature, "once a 
j synonym, always a synonym," for the form of which he believes 
j himself to be in some degree responsible He illustrates the 
real meaning of the aphorism in the following way, Let there 
1 be a genus Smtthia in botany Let a genua Jonesia then be 
named Let Jonesxa then be found lo be the same genus as 
) Smttkia Then the name Jonesia “lapses into jjynonomy," 
and cannot be thereafter applied to any other genus in botany 
That is all that is meant by the Maying “once a synonym 
always a synonym J ' In other words, if Joneua is not good for 
what it originally meant, it is good for nothing , it Is to be 
deleted absolutely, and cannot come into re-existence by transfer 
to any other genus Mr Coues shows that the name principle 
holds for all specific names within their respective genera 
Example Let there be a Rosa Smitht Let some one then 
name a Rosa Jotnsi Let R fone^t be considered to be the 
same species as R Smith 1 Then there can never be a A' 

Jonesi , that is to say, no other specie* of Rosa can be specified 
aa Jonesi But, of courte, if any one discovers, after this 
reduction of Jonesi to a synonym of Smith 1, that what had 
been Called R Jonesi ib a good species, then Jonesi revives as 
the name of that species, and the fact that it had been 
(erroneously) regarded os a synonym of Smithi is no box Lo its 
use in its original sense 

The Geological Survey of America has published a paper, 
by Mr J S Diller, on the Geology of the TaylorvtUe region m 
the Sierra Nevada, California, immediately north of the fortieth 
parallel In this region there are eighteen aedimentxry forma¬ 
tions and seventeen eruptive masse* The former have a total 
thickness of 24,500 feet, 17,500 feet are probably Paleozoic, 
and 7000 feet are Mesozoic Among the sedimentary roclu, 
one horizon in the Silurian, two in the C&rbomferoui, three or 
more in the Trial, and five in the Jura ha%e been definitely 
recognized by fossils Among the eraptlves there is great 
variety Their extravasation, beginning early m the Palmozolc, 
recurred vigorously in the Trlusic and at the close of the 
Jurassic, and, finally, alio In Ihe Neocene and Pleistocene The 
dlontia roclu of the region are • portion of^ Ihe great granitoid 
mail of thq upper Sierra Nevada, and are evidently eruptive, 
with wdl-d^fined contact phenomena \m (Tnaisie formations. 
Their ertpUgn U certainly poil-Tuauic, and may have taken 
place immediately at iu dose or after, the dr posit ion of the 
Jurassic. There are at least -four unconformities In the geologic 
column of the TaylorviUe region. Daring the greater part, if 
not the whqle, of the Palmoiolc, the sea covered the region 
now occupied by the northern portion of the Sierra Nevada 
The greht' disturbance at the clone, of tbe Carboniferous may 
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have heei) accompanied by an uplift, forming land during the 
early Tnoxsic, but if so, it subsided and wu ready to receive 
the deposits of the upper Trlusic. The disturbance at the 
close of the Tnaisic formed no land in the northern Sierra 
region, but that which closed he Jurassic wu accompanied 
by a great upheaval, excluding the sea to the western base of 
the Slerru The general structure of the Tcylorville region 
involves a synclinal and two limiting anticlinnls After the 
folds weTe overturned toward the north-east, the Grizzly anti¬ 
clinal was affected by an overthrust fault in the same direc¬ 
tion The throw along this fault m the older strata n so much 
greater than in those of Jurassic age as to suggest that a large 
pan of the displacement took place at the close of the 
Triasalc, and wu followed by movement on the same plane at 
the close of the Jurassic. 

Mr Stanford has issued an interesting and valuable contoured 
map of the county of London The scale is three inches to a mile 
The contour lines or lines of equal altitude are drawn at 25 feet 
intervals. The lowest contour is 25 feet above the level of the 
sea, ordnance datum, which is 12 feet 6 inches below Trinity 
high water The whole of the alluvial flat lying below the low 
eat contour, or at a less altitude than 12 feet 6 inches above the 
river Thames (Trinity high water mark), is covered by a dark 
brown tint, 

The third volume of reports upon the fauna of Liverpool 
Bay and the neighbouring seas has been issued The reports 
have been written by members of the Liverpool Marine Biology 
committee and other naturalists, and edited by Prof W A 
Herd mm, F R S 

Messrs Gurnev and Jackson have published the 
Zoological Record for 1891 It is the twenty-eighth volume of 
the series. Mr D Sharp, F R S , has acted as editor, and has 
had the Co operation of many able zoologists It is intended 
that in future the volume shall he published in August or 
September 

Photographers will read with great interest an admirable 
paper by Captain Abney, in the November number of the 
Journal of the Camera Club , on 11 shatters,” which he describes 
as "a piece of apparatus which 11 the very joy and toy of the 
photographer’s existence 11 The paper is fully illustrated. 

The Rev L A Walker sends to the current number of the 
Entomologist some statistics of ihe entomology of the Hague, 
where he acted as chaplain during July The entomology of 
Holland seemed to him very disappointing in number of species, 
and also in individuals in the great majority of cases, leu 
productive, In fact, than the ordinary run of country places 
at home 

At the meeting of the Linnean Society of New South WaJes 
on September 28, Mr R. Etheudge, junior, exhibited seeds of 
the 11 Bean-tree,” possibly an Erythnna, from Macdonald 
ranges. Central Australia. The seeds are strung and used as 
necklaces by the aborigines, who me the wood of the same tree 
for producing fire by friction, and also Tor shields, on account of 
its lightness 

A COMPOUND of gold and cadmium of the composition 
AuCd has been Isolated by Messrs Hey cock and Neville, and 
is described by them In (be November number of the Journal 
of the Chemical Society. During the course of a series of 
erpCrimenta last year upon solutions of gold and cadmium In 
mtited tin, it was observed that the amount of lowering of the 
frer sing-point of the tin by the simultaneous Introduction of gold 
and cadmium was considerably less than the sum of the effects 
which eAch of Ihe two Utter metals would produce alone. It 
was st&nnieed that this diff er ence must be due to combination 
between the gold add the cadmium. Moreover, the product o 
tills combhuridn eppeared to be only sparingly soluble In tin, 
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for a considerable quxnlily of a crystalline precipitate was pro¬ 
duced, but owing to Lhe difficulty of freeing it from the tin which 
solidified over it upon removal, the compound was not obtained 
in a state of sufficient purity to enable a definite conclusion con¬ 
cerning its composition to be arrived at Messrs Heycock and 
Neville now announce that they have succeeded in preparing 
the compound in an entirely different manner, and in isolating it 
in a state of comparative punty ihe following is the best 
mode of procedure —A piece of the hardest combustion tubing 
is scaled at one end and slightly bent in the middle so as to form 
a V-tube of very Urge angle A quantity of pure gold is placed 
in the sealed limb, together vs 11 h three or four limes its equivalent 
of cadmium The open end is then drawn off so as 10 enable 
the tube to be exhausted by means of ihe Sprengel pump Aa 
high a vacuum as possible should be obtained, and the tube 
subsequently sealed The apparatus is then arranged upon 
a combustion furnace m such a manner lhat the excess of 
cadmium when liquefied may run away from the alloy When 
the cadmium first melts it is advisable to vigorously shake Ihe 
tube so as to diffuse the gold well among the cadmium The 
combination then occuia suddenly, accompanied by bright 
incandescence of the gold When ihe larger excess of cadmium 
has been allowed to run away from the compound, the end of the 
lube containing the latter is healed for about five hours to a 
Lemperature about that of the aoflening of glass, when the 
remainder of the excess of cadmium distils regularly off, until 
towards the expiration of the five hours no further condensation 
occurs. The product thus left behind was found in three 
successive experiments to contain about 63 7 per cent of gold, 
the percentage required for a compound of the composition 
AuCd The compound or gold and cadmium thus obtained 
presents 1 silvery greyish while appearance, is very brittle, and 
exhibits a crystalline fracture The action of acids upon 11 i* 
somewhat singular Cold acids appear to be without material 
action upon it, but hot mine or hydrochloric acid attacks it with 
great energy, the cadmium pasting inLo solution and the gold 
being left in Lhe shape of the original ingot 

The additions to the Zoological Society's Gardens during the 
past week include a Purple faced Monkey {Scmnofithccus Itn 
coprymnus) from Ceylon, presented by Mrs Elgee , six Shoit- 
tailed Voles ( Arvtcola agrcstis) from Scotland, presented by Mr 
J E HarLing, F Z S , two Laughing Kingfishers {Datclo 
gigantca) from Australia, presented by Mr J VV Hornsby , a 
Golden Eagle ( Aqutla chrysartus) from Labrador, presented by 
Mr J, G. Baxter , a Jackdaw ( Corvus monedula) British, pre 

seated by the Rev H, W, Reynolds , three - Geckos 

( Gecko verticil lotus) from Burmah, presented by Mr W G 
Bligh; two American Darien (Plotus anh%nga) l a Common 
Boa ( Boa constrictor) from South America, four Bar tailed 
Pheasants {Phasianus reevesi £ £ J J ) from China, purchased. 


OUR ASTRONOMICAL COLUMN 


A bright Comet Is announced in Andromeda, seventy 
seconds preceding Struve 72. 

Courr Barnard (October 13)—The following is a con¬ 
tinuation of the ephemeris we gave last week of Comet Barnard 
taken from Auronomuthe Naehnchion, No 3135. 


Epht mens for 12 h. Berlin M. T* 



R.A 
b, m. ■. 

Dad. 

D 4 

Nov 11 , 

3D 46 49 ‘ 

+ 3 33 j 

13 

49 4«> - 

3 i<7 

13 - 

51 36 

1 58-3 

14-- 

JJ 6J ... 
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It may be mentioned that an Astrotiiwisrht Nachrtchttn 
circular note contains rather a modified edition of the above 
places deduced from observations made on October 16, 20, and 

Thus for the 13th, the R A is given as 2oh 54m 24s (npp ), 
and declinailon (app ) -f i° 54' 5 , and for the 171b, K A 
(app ) 2lh 6m 393, and declination (app ) + o° 46' 4, 

Comet Brooks (August 28) —Owing to the rapid 
brightening of Comet Brooks, we give the foJlowing epheraena 
continued from the same source as mentioned last week (Astro 
nomischi Nachnchten, No 3125) 
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13 

5 29 
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+ 0 33 8 




15 
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16 
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17 

23 15 
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OCCULTATION UP MARS AM) JUMPER BY THE MOON — 
Prof, Barnard communicates his ob erva f ions of the occuhalion 
of Mam and Jupiter by Lhe moon, which occurred in one week 
during last September, to the Astronomical Journal f No 276 
The instrument used was the r2 inch equatorial and (he seeing 
woj defined as being very fine on both occasions At the dis 
appearance of the former planet, which took place at lhe dark 
limb of the moon, nothing very sinking was noticed, the moon's 
limb at that point being sharp and not dusk), as had been 
previously seen in an occuhalion of Jupiler The limes of 
disappearance and appearance (Mount Hamilton mean lime) 
were — 


1 st contact 
Half obscured 
And contact 


Disappearance 
h 111 * 

9 9 35 8 
9 10 4 
9 10 37 1 


Keappenrance 
h in s. 

10 45 56 o (is late?) 
10 26 17 
IO 26 52 2 


In the case of Jupiter, which disappeared at the bright limb, 
a narrow shadow Imnd was noticed fringing the limb where the 
planet appeared to cut it This is due, as Prof Barnard thinks, 
16 the effect of contrast lhe times of contacts were as 
follows — 


1st contact 
Half obscured 
2nd contact 


Dinappearanca 
h m a 

17 29 IO 4 
17 55 o 

»7 29 45 7 


Reappearance, 
h m a 

iH 33 17 5 (« late 7 ) 

18 33 So 
*8 34 33 7 


Motion of THE Solar System —The question of the exact 
position of the point In the heavens to which the sun with his 
system 11 travelling has been the object of much research and 
computation, and lhe present co-ordmaLes are now considered 
u being about R A 267' and declination + 31° 

The determination under Lonsideralion (Astronomical Journal , 
No 276) has been undertaken by Prof J G Porter, and ib 
baaed on the proper motions of 1340 stars, contained in lhe 
Publication oflhe Cincinnati Observatory, No 12 The method 
employed for computing the co-ordinates of the apex of the 
bud's way la that of Prof Schonfeld , the stars were grouped 
In four divisions, Division I including those whose yearly 
proper motion waa less than o" 30 and contained 576 scan f 
Division II , motion from o" 30 10 o* 60, containing 533 stars , 
Division III, motion from cr 6o to 1" 20, containing 142 stars , 
end lastly. Division IV , the motion eiceedlng 1" 20, 70 stars 
befog included From these four groups the following values 
hare been deduced, where <r and r represent the co ordinates 


of the apes of the sun’s coarse and - the velocity of the sun s 

P 

motion — 



w 

T 

(* 

p 

I 


. + 517 ■ 

0 16 

II. 

. aBtff 

+ 40 1 

0*30 

III. 

*85* 

+ 34 *° ’ 

°Ii 

IV. 

. nro 

+ 34 9 T„ 

Q 66 


Tb# lost determination of LheM co-ordinates was made, If we 
■ 1 % Dot mistaken, by ProC Stumpe, and were gton in Astro* 
0 NuckriekUmj Noe. 3999-3000. The values there da- 
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duced agree very well with those in question, with the exception 
of t in Group f aDd cr in Group IV , which consequently throw 
the mean values rather out Adopting the same notation, he 
obtained— 



tr 

T 

c 

p 

T Group 

287 4 

4 42 O 

H 

0 140 

11 „ 

279 7 

40 5 

0 295 

in „ 

287 9 

32 i 

0 608 

iv 

285 2 

30 4 

2 057 

Summing up lhe values obtained by 

fiome 

previous workers, 

ie following table gives 

lhe co-ordinale* obtained — 

Name 

R A 

Decl 

No of liars used 
in reduction 

Gauss 

259 2 

+ 3° 8 

— 

Vrgelander 

259 9 

J 2 5 

390 

O Slruve 

261 5 

37 h 

392 

Midler 

261 6 

39 9 

2163 

Airy 

26 [ 5 

24 7 

i <3 

Dunkin 

263 7 

25 0 

1167 

Kancken 

2H4 6 

3 1 9 

106 

BircholT 

285 2 

485 

480 

I Siruve 

273 3 

2 7'3 

2509 

Slumpe 

285 1 

36 2 

1054 

Purler 

281 2 

40 7 

>340 


SOME REMINISCENCES OF THE MAORIS 

A/f R W GOLENSO, F.R S , hxs often been asked to record 
some of his reminiscences of the Maoris, whom he has 
for very many years had opportunities of studying This he haJ 
now done in a paper printed in the Transactions of the New 
Zealand Institute (vol xxiv ), some extracts from which may be 
of interest for various classes of readers lie says — 

Of the Mako Shark —Fifty yean ago (to go no further back) 
a Maori chief would be known by wearing certain emblems or 
insignia indicative of rank, one of which was the tooth of the 
mako as an ear pendant ; and, as such were plentiful, though 
distributed, the thought often occurred to me in my early 
travelling dnyi. What a number of the fish mako there must 
have been captured or obtained by the Maoris to yield such a 
large number of teeth ' Moreover, on inquiry I invariably 
found that all the teeth I saw were prized heirloomb, and had 
descended to the present possessor through several generations, 1 
and (as far as 1 could learn) none had been recently acquired. 
And while, when travelling along the sea coasls for many a 
league on both sides of the North Island during several years, 
and always on foot, 1 had both seen and heard of a number of 
large sea animals (fishes and mammals) that were driven on 
shore on the sandy beaches in severe galei from the sea, I 
never knew of a single mako shark, nor had ihc Maoris resident 
on those shores ever heard of one being cast up 

In replying to my numerous inquiries by leller respecting the 
mako 9 made many years ago, on intelligent aged Maori chief 
living on the east coast wrote as follows (or, rather, he being of 
the old school, and unable himself to write, a young adherent 
did so at his dictation). I give a Literal translation of portions 
of hii letter — 

'■ Vou ask, did I ever see a mako fish? Yes; and it is a very 
large creature, the biggest of all the sharks {mango} — in length 
2 fathoms measured {erwi maro lvhanganga nt%) y and in thick¬ 
ness 1 foot It is a true shark, but called by us a mako on 
account of its teeth. You also Inquire concerning its Tat or oil, 
and the edible qualities of its flesh, whether considered choice 
by os Maoris Now, there are many kinds of shark, ai the 
make, the karatrtu, the pu>ke t the un$roa t the uat\m t the 
takapounamu, the tatan, the tatere, and the mangutara , and I 
have not eaten of them aJ), and therefore I do not know bow 
nice or how fht they ail are; and w> of this one, the mako. 
Bat, my friend, this fish was never deal rod as an article of 
food—never so used by as Maoris. The only part of it that we 
sought and greatly desired to haw was Its haul, and (his solely 
on account of its teeth. When caught out at the deep-eem 
fishing-grounds its body was never hauled Into the canoe, but 
the head was out off while U was still in the iea and alongside 
of Lhe oanoe {ka f*p*Ma tkmna/ia // upoko ); this done, end the 
head secured, the body wu left to drift swsy on the sea. Tbd 
bead was also Immediately wrapped up securely in a clothing- 
mat (kak. w), lest It should be noisily wondered at by those who 
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were stranger* or unacquainted with it (hot umerciia e nga 
tungata taufiou) You alio ask what instrument was used for 
cutting off the head of the mako What, indeed 1 Why, the 
saw made of the teeth of the talere shark firmly fixed on to a 
wooden blade (he mho taicre, he mea hohou kt runga kt te 
rakait). You further inquire respecting the number of us 
teeth There are eight—that la, large one* from within—and 
also eight smaller ones of them outside, Besides those there 
were several much smaller ones in front or outside (o waho 
ra-wa), hut these I never counted, and therefore cannot give 
their exact number 11 

He also wrote (in another and subsequent letter) in answer to 
my further inquiries “There are four very large teeth from the 
beginning, or within These are called m, and are kept for 
ear-pendants. Altogether there are eight teeth —that is, four 
very large ones, ana four smaller, making eight in all Ihe 
outside teeth resemble those of the tatne shnrk, and are only 
termed teeth (mho ), these have no other name, hut those that 
are kept for ear-pendants are called au tei Then, you wish to 
know now the mako was captured by us Maoris in the olden 
times Listen This fish was never taken as other sharks 
(mango) were, with hook and bait none of our fish hooks 
would be strong enough to hold it, they would soon he broken 
Now, when the fishing-canoe was out fishing, and had been a 
long time there catching fishes of various kinds, suddenly a mako 
would be seen coming leisurely along on the surface of the water 
(e hara mat noa ana i te ktri o te wai, ara t te kare o te -wai) 
Then the man who saw it would shout out to his companions in 
the canoe, 1 Haul up our land' (Hutia mat to tntou iuhcnua\ 1 
ndt naming the fish , and when the mako was pretty near to the 
canoe, about three yards of), then the big tempting Dait was Jet 
low down before it, and on the mako seeing the bait it would 
bend down its head to seize it (*a tupou te upoko), when its 
tail would be upraised above water Then a noosed rope 
would be dung over its tail (lasso-fashion) and quickly hauled 
tight, which would secure the tail within the noose hard and 
fast And away would speed the canoe at a fleet rate towards 
all sides of the sea and sky, being continually turned about m 
all directions by the fish, the man who had noosed it always 
holding on to the rope. At last, being exhausted, the mako 
died , then it floated, when its head would be cut off, as 1 said 
before This was our common manner of catching Lhc mako 
fish (kotor/a hti tonu tenet o tetui ika o temako 1, often also called 
by us a monster (tanimha) , and hence arose ihe term of monster- 
bindipg (htretamiv/ta), owin^ to it being securely noosed and 
bound with a rape flung over its tail " Here ends the interest¬ 
ing Donation of my worthy old Maon correspondent, who died 
soon after 

I have never seen a mako fish, and I am in doubt whether 
it u yet fully known to science It is evidenily one of the 
deep-water fishes The first mention of u by skilled scientific 
observers that I have noticed is in Sir James Rosa’s 11 Voyage 
io the South Seas, 1 * wherein it is staled ihat on nearing ihe 
Chatham Islands, in November, 1841 (wuhm a week after 
leaving their winter quarters and anchorage in the Bay of 
Islands), 11 the Long snouted porpoises were particularly 
numerous . One of these creatures was struck with a harpoon, 
and in its formidable jaws we found the teeth which the New- 
Zcalanden value highly aa ornament", and which had puzzled 
m greatly to ascertain to what animal they belonged" (vol u , 
p 134) Those Antarctic Expedition ships had spent several 
months in the Bay of Islands, and the officers had frequent 
Opportunities of seeing and examining the teeth of the mako, and 
very likely bad purchased some from the Maoris, as they were 
diligent in acquiring natural specimens, and curios and ornaments 
of all kinds. 

Professor Hutton, in bis “ Catalogue of the** Fuhes of New 
Zealand 11 (published by the Government In l 8 ^a), considered 
the make to be the " Lamnaglaucan tiger-shark , M but he sm, 
" The shark from which the Maoris obtain the teeth with which 
they decorate their ears is probably this species, but I have seen 
teeth only " (/. c t , p. 77) 

Subsequently Professor Julius von Haast (In 1874) read a 
paper before the Philosophical IoxtlUU? of Canterbury (Trans. 

Inal , 70J, vu., p. 337)00 the mssJtp of the Maoris, which, 
he says, is Lamna cornubica, the porbeagle shark, and not 
Zr» as had been supposed by Professor Hutton, But 

Professor von Haast had only a small young specimen (or, 
rather, (te skin) tq examine, which two North Island Maoris, 
then cpgagj|l4( Christchurch Mafcum, pronounced to belong to 
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a young mako , and informed him that this fish in its adult state 
was about 12ft long The animal to which the skin belonged 
was 4ft 10m long Professor von Haast also gives much in¬ 
formation relative to the teeth of his small specimen (differing 
widely from my Maori friend’s description given above), their 
number, form, and size, the colour of its skin, ficc Still, as I take 
it, there are reasonable doubts a 1 * to that specimen being a true 
mako , 1 think it is highly probable that his two Maori Inform¬ 
ants had never seen a real mako shark 

Couch, in his celebrated work on “ British Fishes," in his 
account of the porbeagle shark, gives a drawing of it from 
nature, and also oLhers of its teeth and jaws, which appear to 
be different from those of the mako, being much more slender, 
and semi-terete, undulate, and sharply pointed (vol 1 , pp 41- 
44 ) 

My object in writing this notice of the mako shark is mainly 
to relate the ancient Maori mode nf capturing it 

Of the Prefatation oj Black Pigment Jor Tattooing — The 
ancient Maoris had more wayB than one of obtaining tne black 
substance used in latLooing, which colouring matter also varied 
in quality, partly owing to what it was made from , that for (he 
countenance being superior to that used for the lower parts of 
the body One way of obtaining the beat kind was as follows — 
First, two proper careful men were selected for the work 
1 hia, too, was done with ceremony, they being (fur the time) 
tapu (i e , under the laws of taboo) —rigidly set apart. A small 
kiln-ilke furnace (ruangarehu) was excavated in the side of a 
hill suitably Mtuated The substances to be used in burning 
for their sooL—4flHr*-resin (kaput) and the resinous veins of 
white pine wood (kapaia )—were got ready, a net made from 
the ivharanm flax leaves finely split, composed of very small 
and close meshes, and beaten well, so as to be rough and 
scabrous from long broken fibres, in order the belter to catch 
and retain the soot (awe). Which was intended to adhere only to 
the network this net was fixed properly and securely over the 
top opening or chimney of the kiln, and above it were placed 
thick mats and such like, to prevent lhc escape of the burning 
soot and smoke All being ready, a very calm fine night was 
chosen for the firing of ihe kiln—a night in which there should 
not be Lhe least breath of moving air , and, the kiln being fired, 
those two men remained all night at their post, attending to 
their work, carefully feeding the fire When all the resinous 
substances were burnt up, and the kiln cold—the calm wealhqr 
still continuing—(he soot was carefully collected and mixed up 
with (he fat of birds, and then given to a Maori dog to eat, 
which dog had also been early set apart for this work—tied up, 
made to fast, and kept hungry, that it might perform its part 
and eat the prepared morsels with avidity After devouring 
Lhe mixed food the dog was still kept tied up, and not allowed 
10 eat any other aHment until it had voided the former. When 
the faces were evacuated they were carefully gatheied, and 
mixed up and kneaded wnh birds oil and a little water, and, 
when this mixture became dry and hard, it was put up securely 
into a Urge shell, or into a hollowed pumice or soft stone, and 
laid by carefully, buried in the earth, lor future use. It is said 
to have poueo&ed no disagreeable odour when dry (though it 
had while fresh), and," though long kept, it did not become bad 
nor spoil through keeping, which, on the contrary, was said to 
improve it; and it was very much prized 

It was this pigment, so put up and kept, that was th» origin 
of one of ihelr proverbs, M Puntia to ngaraku kauri " = Keep 
Lo thyself thy kaun-renn-soot pigment This saying was used 
#hen a person was unwilling to give what was asked, the same 
being some common thing, and not at all needed by the ava¬ 
ricious owner. But there u a double meaning here in this 
simple sentence (proverb)—namely, 11 You may never require 
it, or live to use it " (See Trans. N Z. Inst , vol xlL, p 145 ) 
Of the Manufacture of their Long Spears — Some of their 
spears were very long Of the*e there were two kinds One 
kind was made of hardwood, reran yjacrydiutn cupresstnum ) 
This was used in defending their fortv and stockades before the 
Introduction of firearms, .being thrust through the psllnd^ at 
close quarters against the legs and bodies of the Invaders. The 
other kind was much lighter, tboufihjonger, being made of the 
light wood of the tawo* tree (B&Mjmmledia tatva) i and used 
only for the spearing of pigeons waft they were sitting on ihe 
top of a high tre«^ This spear was tipped with a flatfish 
serrated bone 3 Inches—5 Inches long, usually coarsely barbed 
on one rat era! edge, and sharply pointed ; the bone being human, 
and a portion m that of the arm or leg, and, of course, of ttaflir 
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deadly enemies Seeing that these long spears were always however, has long been abandoned , yet at one period every 
made from heartwood of their tallest trees, it was a mystery to village at the North had its steejnng-pit 

me how they managed to manufacture them, the hardwood ones Tn a paper I read here at our June meeting I mentioned some 
being from 16 feet to 20 feet and ihe others from 20 feet to of the very small Fiepatute {Lophocolea and Lkiloscyphus 
35 feet long, and it was not until my first visit to ihe Urewera species) as being used for perfume by the Maoris, who called 
Tribe, at Huatahuna, in the interior beyond Waikare Moann, them pnnpiri I heir icent was pleasant, puweiful, and lasting 
in 1841, that I discovered how it was effected This patient Hooker, in describing those plants, has mentioned it from dried 
performance has ever seemed to me a notable example of one of nnd old specimens Of one species, Lophocolea pallida, he says, 
their many laborious and persevering works For it must never “ odour sweet,” of another, L noinezealandue, "often 
be forgotten, in considering their ancient laborious and heavy fragrant of another, L allodonta , " odour strong, aromatic 
works, especially in hard substance*, as wood, bone, and stone, of another, Chtloscyphus fssidipus, " a handsome strongly- 
that they accomplished all without the use or knowledge of iron scented species ” and he has further preserved it to one of them 
or any other meL.il in its specific name, C ptpentn r, "odour of black pepper 

lust, a straight, tall, and sound (awa-Utz was selected in the There were also two or three ferns—vi/ , IPymenophyllutn 
forest This was felled with their stone axes Its head and sangu\nolentum x a very strong smelling species, hence too its 
branches having been lopped off, it was dragged out into the specific name , dried specimens not only retain their powerful 
open ground, and split down the middle into two halves If it odour, but impart it to the drying papers Poly podium pustu- 
split easily and straight, then it would probably serve for Lwo latum, having an agreeable delicate seem and Doodia fragrans, 
spears, if each half turned nut well in the working The next a neat little species , this last was so far esteemed as sometimes 
thing was to prepare a long raised bed of hard tramped and to give name to the locality where it grew, as Puke mokimokiP 
beaten clay, 35ft 40ft long—longer than the intended spear— the little isolated hill which once stood where the Recreation 
the surface to be made quite regular and smooth (like a good ground now is in Napier , that hill having been levelled to fill 
asphalte kerb town walk of the present day) On to this clay in the deep middle swamp in Monroe Street 

bed the half of the tawa tree was dragged, and carefully adzed One of the Pt/fos/ot um trees, (auditn (P tcnuifolium), also 
down by degrees, and at various iimen, to the required size and yielded a fragrant gum , but the choicest and the rarest was 
thickness ol the spear It was not 1 onstantly worked, but it obtained from the peculiar plant taiamea (Aciphylla colensoi ), 
was continually being turned and fixed by pegs in the ground, which mhabiLa the alpine zone, and which I have only met with 
to keep it lest it should warp and so become crooked It took near the summits of the Ruahine Mountain-range, where it is 
a considerable time—about lwo years—to finish a spear The very common and very troublesome to the traveller that way 


last operation was that of scraping with a broken shell or frag | 
inent of obsidian, and rubbing smooth with pumice-stone I 
When quite finished and ready foruse a suitable tall and straight 
tree wu found in, or on the edge of, the forest , its trunk was 
trimmed of branchleta, &c , the long spear was loosely fixed 
vertically to it, so as to run easily through small round 
horizontal loops girt lothelr^e, and placed at some distance from 
each other, the Up of the spear concealed, yet protruding near 
the topmost branches of the tree , and, as ihe pigeon is a very 
thlfsly bird (especially, l should think, after feeding on the large 
fmlts of the taivn nnd of ihe 0 —Podocarpus /errugitsesr — 

trees, which are hot anil piquant), the Maoris made small corru 
gated vessels of the green hark of the totaia tree that would 
hol^water, and fixed such on the top of the tree to which the 
long spear had been lashed, and by-and by, when the bird was 
settled above after drinking (for it is a very quiet bird, sitting 
long after feeding), the spear was gently pulled down by its 
owner below on the ground, and sent up with a jerk into the 
body of the pigeon 1 have seen the fixed spear thus used in the 
forests, and have ealen Lhc bird so captured 

I may here mention that I have also seen those totara-bark 
dishes, with water in them, fixed high up on the big branches qf 
trees in the woods m the Urewera country, having flax nooses 
bo set over the water as to catch and hold fast the pigeon in its 
drinking I have seen pigeons so caught, the Maoris climbing 
the trees naked with the agdity of modkeys to secure their 
prizes 

From the large amount of labour and Lhe time consumed in 
the making of a long spear, and its great beneficial um when 
made, arose a good proverb among them relative to industry in 
tillage, &c. ( and Lo being prepared—" Kahore he tarainga tahi rr 
1 teara" = You cannot hew a bird-spear by the way Meaning 
Without timely preparation you may die from want of food, 
Lhough the pigeons are plentiful in the forests near you 

Of the Fine Stnelhmg-sense and Taste of the Ancient A fa or is 
r or Perfumes -*-I have already more than once, and in former 
papers read here before the Institute, touched on the superior 
powers of sight of the ancient MaoriB , 1 and It has often occurred 
0 my mind that they also possessed a very keenly developed 
Lent* of smell, which was largely and quickly shown whenever 
iQytfiJog swfcetly odoriferous,however fine and nbtle, had been 
«s eau de Cologne essence of lavender, &c Indeed, £11 
*onse wti the more clearly exhibited in the use of their own 
Mtlve perfumes, ail highly odorous and criMQted with labour 
itt this sensitive organisation always appeared to be the more 
it range w ben the horribly ithping smells of two of their common 
of food—often, lp the olden times, in daily use—are con- 
'Wered rotten corn (maize, dry and hard, % the cob) long 
ittcpad lit water to soften it, and dried shark. The fomer ( 

1 Trans N Z, vol xlv p 67, &c- 
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The gum of this plant was only collected through much 
labour, toil, and difficulty, accompanied, loo, with certain cere¬ 
monial [taboo) observances An old tohun^a (skilled man, and 
nest) once informed me that the taramea gum could only be got 
y very young women—virgins , and by them only after certain 
prayers, charms, &c , duly said by the tohunga 

There is a sweet little nursery song of endearment, expressive 
of much love, containing the names of all four of their perfumes, 
which l have not unfrequently heard affectionately and sooth¬ 
ingly sung by a Maori mother to her child while nursing and 
fondling it — 

I nku he 1 piripm, 

) iWu hei moknnuki, 

1 aku hei Uwhirl, 

1 aku k >ti Liramea. 

My lillle neck-satchel of Hweei-seen ted mosi, 

My little neck-much el of fragrant fern, 

My luile neck-satchcl of odoriferous gum 

My iwect 1 inching neLk locket of iharp-pointed tarameeu- 

[Iere I may observe that to the last one of the four the word 
kati is prefixed thi> word—meaning, to sting, to bite, to punc¬ 
ture, to wound sharply and painfully—is added to indicate the 
excessive sharpness of Ihe numerous leaves and leaflets of the 
t if amea plant (hence judiciously genencally named by its early dis¬ 
coverer, Forster, Aciphylla — needle pointed leaf), and the con 
sequent paips, with lo>w of blood, attending ihe collecting of its 
prized pum, thus enhancing its value 

This natural and agreeable little stanza, one of the olden lime, 
has proved so generally taking to the Maon people that it has 
passed into a proverbial saying, and u often used, hummed, to ex¬ 
press delight an J sal isfacLion— pleasurable feeling* And some- 
limes, when it has been so quietly and privately sung in a low 
voice, I have known a whole company of grey headed Maoris, 
men and women, (ojoid in the singing * to me, such was always 
indicative of an affecLionate and simple heart How true it is, 
11 One touch of nature makes the whole wojjd kin I B 
In the summer season the sleeping-houses of fcheir chiefs were 
often strewed with the large sweet-scented flowering gross karetu 
{Hierochlot redolent) Its odour when fresh, confined in a small 
home, was always to me too powerful 4 

1 Ifbklmoki Hill, from mdtintvkt, ihe name or that fern 
a See Trans N Z Insl*, vol* «l , p 14B * 

3 Ii u pleasing to codes that the ohurvut artist Pvkimon (who wu with 
Sir Joseph Bum si his botanical draughtsman, and Cook on hi* first voy¬ 
age iu New Zealand) makes special mention of those Iiitlo sa^rndn In hli 
Journal, saying of theulMaoni who ama off loihoahlp in then oinoti, ‘"The 
principals among them had thalr hflir tied up on the crown of iheir heads 
with soma feuhars, and a Utile bundle of perfume hum: about their necks 
(Journal, p 93) Cook, also, has similar remark* respecting rpe 

young women. „ ., 

* Sir J. D, Hooker thus vnm of thjU fine, sweet-smelling grais in his 
" Flora Nova Zelanftla M " A large and handsome gras* conspicuous Tor Its 
delicious odour, llkeihu of lhe common vsv^J gnu* ( 1 m (Me rssiisw) of 
England, that gives the sweet seem lo n^»-lnaae hay c , vol 11 ,p- jnok 
A doeelyalllad northern spede»(/f wffteh was also stiPpoaed to 



44 


NA TURE 


[November io f 1892 


Here, in conclusion, I mty briefly mention an instance of 
their correct discrimination on the contrary side, clearly showing 
how well and closely the ancient New-Zealander agreed in his 
opinion of a plant with the highly civilized scientific visitor al 
ready named above, the botanist Forster Forster named the 
Coptoima genus from the fetid odour of the first spectM he dn 
covered In the SiuLh Island, which signification he also con¬ 
tinued in its specific name, C faltdissima this shrub alio bears 
a similar Maori name, hupiro, highly expressive of its very dn 
agreeable smell 

Of their Textile Manufactures —These were formerly pro¬ 
minent among the great industrial achievements of the Maoris, 
and always elicited the admiration of their wondering visitors 

I divide them Into two great classes—(1) of garments, which 
were woven ; and (2) of threads, cords, lines, and ropes, which 
were spun. 

Nature had given to the Maoris one of her choicest gifts in 
Che well known flax plant ( Phormxum ), of which there are two 
ascertained and valid species {P tenax and P colensoi ), and 
several varieties These plants ore pretty general throughout 
New Zealand, and are well known to the Maoris by the com¬ 
mon names of hatakeke t wharanut , zvhatanki f and ithore — 
excluding those of the many varieties os known lo them 1 
So that what they may have lost on the one hand through not 
having the valuable wild edible fruits of other South Sea 
Islands (aj the cocoanut, bread fruit, plantain, &c,) they more 
(ban merely gained m their flax plant, which is also common, 
and almost endemic, being only found outside New Zealand in 
Norfolk Island 

And here I may briefly mention an anecdote of the flax 
plant. On my arrival in Lhn country the Maoris (who knew 
nothing, or very little, of any other land) would olten inquire 
liter the vegetable productions of England , and nothing 
as Ion idled them more than to be told there was no haraktke 
growing there On more than one occasion I have heard chiefs 
say, "How is it possible to live there without it?” also, "I 
would not dwell in such a land as that.'’ This serves to show 
how highly they valued it Moreover, aL first and for many 
year* the principal export from New Zealand prepared by the 
Maori! was the fibre of this plant—all, too, scraped with a 
broken shell, leaf by leaf 

I, Of their Woven Articles [or Garments) —I do not intend 
to say much of ihem in this paper Many of them are well 
known, and still to be found in use among Lhe Maoris, but their 
manufacture has for many years sadly deteriorated indeed, I 
have not seen a newly-made first quality clothing mat for the 
lost twenty lo thirty years, and 1 very much doubt if such con 
now be made at all Not that the an of weaving them has lieen 
entirely lost, but the requisite taste, skill, and patience in seek¬ 
ing and carefully preparing and using the several pans (including 
their dyes) ore no longer to be found among the Maoris I 
sometimes indulge in a contemplating reminiscence—an idea—a 
pleasing reverie of the long past—of great gatherings of Maoris, 
tribe* and chiefs , and at buch times the figures of some head 
men I have known, clothed in their handsome, clean, and 
lustrous dreu-mali (kaitaka and arottui), would stand forth in 
pleasing high relief, lhe close and regular weaving of such 
nax dresses, having their silky thread! carefully selected as to 
fineness and uniformity of colour, and their smooth, almost 
satiny appearance, os if ironed or calendered when worn new, 
was to me a matter of great satisfaction—a thing to be remem¬ 
bered— " a joy for fever. 

Thoie beat dreaa-mati were always highly prized, both by 
Maoris and Europeans, and brought a high price I well 
recollect a young lady, daughter of very respectable early 
Engliah settler! is the Bay of Islands, who, when she came 
■cross the Inner harbour in a boat with her parents to attend Lhe 
Engliah Church service on Sunday mornings in Lhe Miibion 
chapel at Faihia, often wore one ot them folded as a sbaql, and 
to me it seemed a ppat and graceful article of dress 
Three things mire In connection with these fine mad I will 
not relate. one, the cross-threadi in weaving were always of a 


be found ben Ln New Zealand, li al otind on ih« Continent of Earopa for 

S ailor purpOM. In soma pans of Germany it u dedicated to iha Virgin 
ary (nwice, too, Its generic name of Hicrochfet » ucred grx>a), md la 
Strewed before the doot■ of iha churches an festival days as the §wet tedrt 
(Aconts caUmus) la strewed on the floor of tht cathedral st Norwiah for 
the hum purpose si inch saason. 

** SIT Jamas Hector, in his book on the Phormimm plants, enanwnlea 
fifty varieties , but Ji is dtmb ful whether more than half of ihar 

1 Diimbe# are paimanant ones 
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different sort of flax—the weft and the woof of these mats were 
not both taken from the same kind of flax , the second, that 
extremely soft lustrous appearance was piven to the flax fibres 
by repealed tawing done at different limes—it was a pretty 
sight to Ree Lhe various skeins of flax fibres in their several 
stages of preparation neatly hung up in the weaving shed , the 
third, that in the weaving of one of these garments, if a 
thread showed itself ot a different shade of colour, that part of 
the garment was carefully unravelled to take it out, and to sub¬ 
stitute another better suited in its stead. It was also from this 
Bupenor knowledge and close attention to their work that the 
principal chiefs frequently took women who were clever at 
making those things to be their wives, in order to secure to 
themselves their valued manufactures 

They alto wove very good and useful floor and bed-mats of 
unscraped flax-leaves, split into narrow lengths and carefully 
bleached in the sun—these were very strong and lasting , also 
boskets and kits of all sizes Some of them were woven in 
regular patterns with black (dyed) and uncoloured flax , others 
were skilfully and pleasingly semi damasked (if I may so term 
it) by changing sides to the flax leaves used to form lhe pattern, 
the upper Mde of the leaf being smooth and shining, the under 
side not shining and of a glaucous colour The little kit, or 
basket, for a first-born child uai» often a little gem or weaving 
art, and made by the mother 

Besides the flax plant they had other fibrous plants whose 
leaves and fibres were also used in making articles of dress (1) 
the ton {Coniylme iudivisa) t ot which they made black everlasting 
wraps or cloaks lhe making of these was confined to Lhe 
natives of the mountainous interior, where alone those plants 
grow (2) The long orange-coloured leaves of the pingao {Vesmo 
schanus spn alts ),a prostrate spreading sea side plant,also afforded 
them good materials for weaving useful folded bells, which were 
strong and looked and wore well,and were highly valued (3) The 
climbing kiekie (Frcycineha banksu) wax also used , likewise the 
long, slender, and soft leaves of the kahakaha (Astclta banksu) t 
but not frequently (4) Of the leaves of the common swamp 
plant t aufo — bulrush (Typha anyustt/oha), they formed large 
sails for their canoes These leaves the Maoris curiously laced 
together (5) I should not onnt to mention their flying kites 
{pakaukau and manuaute ), foimcrly in great esteem among them, 
and made of lhe manufaciureri bark of ihe ante shrub = paper mul¬ 
berry (Broussonctta papynfera ), which wu formerly cultivated 
by the ancicni Maoris for its bark Inferior ones, however, 
were made of ibe prepared IcQvei of some ol the larger sedges. 
They were prettily made, requiring both time and skill in their 
construction, and much more resembled a bird flying than our 
English ones They always served lo remind me of those of 
the Chinese, bb we see them in their own drawings and on their 
chinaware The old chiefs would sometimes quietly spend 
hours amusing themselves in flying them and singing (sottovoce) 
the kite’s song, using a very long string. 1 Kites being flown at 
any village or fort v as a sure sign of peace, These, loo, gave 
rise to proverbs, some being quaint and highly expressive A 
pleasiDg one I give as a sample "Aft manuaute s taea te 
whakahoro ” = A flying kite made of paper-mulberry bark con be 
made lo fly fast (away, by lengthening Ibe cord) Used by a 
lover, expressive of impatience at not being able to get away lo 
see the beloved one. 

2 Of their Spun Fibrous Articles —These were very nume¬ 
rous Jo kind, size, and quality, according lo Lhe particular use 
for which they were required , and, while Lhe larger number of 
them werecomposed of scraped and prepared flax-fibres theie were 
alio other fibrous leaved plants used by Lhe Maoris, particularly 
the leaves of the erect cabbage-tree = m (Cordylmt australis) 
and of the kiekie t already mentioned Here, too, Ln this deport¬ 
ment, Lhe different kinds of varieties of the flu would be need 
for making the different sorts of threads, cordp, and ropes, some 
of the varieties of flax enduring much greater main when scraped 
and span 1019 lines than others; and of such their deep-sea 
Ashing-tlbes were made It was ever to me an interesting sight 
lo see an old chief diligently spinning such lines and coTdi— 
always done bv hand, and on his bore thigh The dexterity 
and rapidity wLtft which he produced his long hanks and coLli of 
twine and cold, keeping Ibem nffttlar, too, as to thickness, wu 
truly wonderful. Some of SSpr smallest twisted cords or 
threads were very fine. Such were used for binding on Ihe 
barba to their Ashing hooks, and for binding the long queuas of 

1 Sm an JatOTvstinf fusioned tradition respecting such (Trans. N Z 
InsL, vol itll , p. 48V 
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dog's hair lo their chiefs' staffs, One of those peculiar cords 
wii a very remarkable one , it was a small cord, bound closely 
round throughout its whole length with a much smaller one 
(something like the silver or fourth string of a violin) I never 
MW ihw kind but once, and that was at the East Cape, in 183B 
A specimen of it I ‘hall now eahihlt This cord was used for 
a single and particular purpose, attached to the small under 
aprops of girls—ch'cfs’ daughters 

Their larger cords ana ropes were composed of several 
strands, well twisted and put together Besides their round 
ropes ho made, they had also flat ones of various widths, which 
were plaited or woven, resembling our webs and bands, and 
much used as shoulder straps in carrying back loads , also 
double twisted ropes, and three strand ones , likewise a remark 
ably strong one that was four sided r Ihis was made of theun- 
■craped leaves of the cabbage tree, that had been gathered, and 
carefully wilted in the shade, and then soaked in water to make 
them pliant It was used for their anchors, and other heavy 
canoe and house requirements The leaves of the flax would 
not be suitable for this purpose I have had all those different 
kinds of cords and ropes made for me in former years, hut I 
much fear the art of making them is lost 

There were also their nets for catching fish and for other 
purposes, with their meshes of various dimensions Their 
smaller cacm (hand nets) were made of all manner of shapes and 
■lies Some of them were dexterously stretched over circular 
skeleton framework And their large seine-nets, used for catch¬ 
ing mackerel and other summer fish that swam in Bhoals, were 
very long and very strong, made of the leaves of flax, split and 
prepared, but not scraped, and completely filled up with floats, 
and sinkers, and ropes, and other needful appurtenances Cook, 
who waa astonished at their length, has written much in praise 
of them I make one striking quotation “When we showed 
the native* our seine, which is such as the Kings ships are 
generally furnished wnh, they laughed at it, and in triumph 
produced their own, which was indeed of an enormous size, and 
made of a kind of grass [Phorntiiim] which is very strong It 
was five fathoms deep, and by the room it took up could not b. 
]«■ than three or four hundred fathoms long " l (Voyages, vol 
it., fi'Bt voyage, pp 369, 370 ) 

In rending at Dannevirke, in the Forty-mile Bush district, 
during several months, I have often noticed the Maoris from 
neighbouring villages coming to the stores there to purchase 
tether and other ropes and lines (large and small) for their use 
with their hones, ploughs, carts, pigs, &c , while on their own 
lands and close to them the flax plants grew in abundance 
These Maoris had very lmle to occupy their lime, and could 
easily have made common lines and ropes for their own use if 
they knew how to spin them ai their fathers did, and also 
posieBted their forefathers' love of work 


UGANDA 


A T a special meeting of the Royal Geographical Society on 
the evening of November 3, Captain F D Lugard gave 
an account of the geographical aspects of his work In Uganda. 
The hall of the University of London was crowded, and although 
the Issue of extra tickets was suspended, a large number of 
Fellows and their friends failed to get admittance An excellent 
hand-map, by Mr Rovensteln, enabled the audience to follow 
Captain Lugard’a route 1 he first part of the paper was con¬ 
cerned with the journey from Mombasa along the Sabakhi river, 
antunnavigable stream, to Machako, the furthest station of the 
I. B, E, A. Company at that time, the district passed through 
being almost uninhabited, and supplies difficult to procure. 
The greater part of ihe paper related lo Uganda and the other 
countries surrounding he Victoria Nyanza, where Captain 
Lo«^d wu in command for two years. On the Kavlrondo 
plateau, east of the lake, there is a promising Aeld for European 
oolonlaatlon. Tfcc plateau is crossed by the Equator, but at ele- 
vitloni of from 7000 lo 8000 feet the climate is cool and 
exhilarating. It la possible, judging from experience In other 


1 An latwwlng historical traffic story of tha elavarly-planmd t«klnff and 
dtejh of a tUrge Dam bar of Mania In oaa of thas nina-nati, together with 
w hu Cook ha* written of tbalr In man sc uxri. ani of 
te* deadly warfare that Coilawed, la given In the IraOiactbu Ni, Imtl- 
ftte wl. *UL, p 43. 


places, that highlands close Lo ihe Equaiur are healthier for 
Europeans than those of similar mean climate lying nearer the 
tropics Kavirundo Is admirably adapted for grazing, and 
rancheB similar to those of the west oT America might be tried 
From the pasture lands of this plateau the transition to the nch 
plantations of bananas and casava of Us^ga and Uganda is very 
marked, and the unclothed natives of Kavirondo give place 10 
the comfortably-dressed Waganda, a warlike people, but skilful 
in all the arts of peace 

Uganda Is a land of low hills and valleys The lnJN 
are of red marJ, or marl gravel, and shale, generally covered 
wuh pasture grass of a kind apparently peculiar to these 
countries The valleys are generally of rich black soil, and most 
frequently the lowest part of the dip is a river swamp The 
swamp varies from a few score of yards to a mile or more in 
breadth, usually being from half to three quarters of a mile 
There is a slight trickling current—but very slight , the river is 
choked with dense papyrus, with an undergrowth of marsh ferns, 
grass, reeds, See The water is usually the colour of coffee, and 
red wuh iron rust Most of these swamps are of treacherous 

? [uagmire without bottom , and unless the roots of the papyrus 
urm a sufficient foothold it is necessary to cut down reeds and 
boughs of trees to effect a crossing It is a singular 
characteristic of these countries that, spile of their altitude 
and hilly character, rushing water is rarely, almost never, to be 
:een 1 hua Uganda has a mean elevation of some 4200 feet, 
and borders the trough of the Victoria Nyanza at 3700 feet 
only, and is a country full of hills and valleys Kitagwenda, at 
about the same altitude, borders the Albert Edward Lake at 
3300 feet Unyoro, with more lofiy hills and peaks or granite, 
wuh an alLitude gradually increasing in the south, as you near 
the Albert Lake, to some 5300 feet, similarly borders the Lrough 
or the Albert, which has an elevation of only 2000 feet \ el 
nowhere are these river swamps more frcquenL than here In 
South Unyoro at the highest altitudes The origin of the 
water 10 supply the enormous Lake Victoria is an inter¬ 
esting problem Throughout the British sphere, on the 
north and west of the lake, there is no single river, except 
the Nzoia, which is worthy of the name flowing into the 
Victoria The Katonga—marked on the maps as a big river— 
is merely a broad papyrus swamp It is by no means so im¬ 
portant a drainage u Ihe Marengo , and all the endless nver- 
swamps (including the Marengo) send their sluggish streams 
northwards to the Kafur and the Somerset Nile The super¬ 
ficial area of ihe Victoria being 27,000 square miles, crossed by 
the Equator, and at altitude of about 3800 feel, an 
enormous amount of evaporation must occur, and yet spite of 
this evaporation, there issues from its north-western corner the 
magnificent Somerset Nile, a deep, broad, silent river 

Ihe close of the year 1891 and the early part or 1892 were 
exceptional in the matter of rainfall Usually in this part of 
Africa the lessor rains begin early in October and cease in the 
middle of December From that Lime the heat and drought 
increase, and the gnus dries up and n burnt, till in the beginning 
of March the greater rami set in, and a tropical downpour con¬ 
tinues with few breaks till the end of May Last October and 
November ihe lener rains were unusually he^vy, and continued 
with little intermission till the time of the regu'ar rains in March 
There was a Utile check, and then the rain continued up to the 
middle of June and laler The result was, Lhat the Lake Vic¬ 
toria was some six feet perhaps above its ordinary level, and may 
probably rise still higher Unusual flood* occurred in the Nile 
in Egypt daring September, this not being the lime at which the 
usual high Nile due lo the At bar a floods occurs 

Uganda is divided Into ten provinces, and Lhe ten chiefs who 
rule these districts entirely drop iheir personal names, and are 
called by the traditional title attached lo those provinces. Of 
these the four largest and moat important have separate titles 
Thus, the chief of Chagwe is Lhe bekibobo , of Singo, the 
Mokwenda , of Buddu, the Poklno ; and of Bulamwezi, the 
Kin goo. The remaining six are called by |he title of their 
province, viz. Kitunxl, Ka timbal a, Kasuju, Mugema, Kago, 
and Kalina. Superior in no k 10 these ten governors 
of provinces are the Katlkiro (the vizier and chief 
magistrate of Uganda), and the Kimbugwe These two hold 
innumerable estates, scattered throughout the country 

In June, 1891, Captain Lugard left Uganda with Lhe object 
of coming in touch with the Soudanese refugees from the Equa¬ 
torial Province, who had assembled at Kjvalli'i, on the tooth- 
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west shore or the Albert Lake Marching from near Maiaka, 
the capital of Buddu, he traversed Northern Ankole, a district 
hitherto unvmted by any European, though Mr Stanley, in 
1876, had travelled parallel to it within the boundaries of 
Uganda, and reaching the borders of Kitagwenda, proceeded 
south-west to the narrow channel or nver which connects the 
upper lake of Ru&ango with the main waters of the Albert 
Edward Lake Crossing this narrow channel (at most 500 
yards wide) the force camped in the hostile country of the Wasura, 
a tribe subject to Kabarega of Unyoro, and identified with the 
Wanyoro. Here they crossed Mr Stanley's route at the Salt 
Lake ; but since his book nor maps had not then reached 
Central Africa the journey was in ihe nature of entirely new ex¬ 
ploration, though of course the discovery of the Albert Edward 
Lake and of Ruwenzon had been anticipated, The natives, too, 
being hostile, no one was met with who had seen Mr Stanley, 
or could give information of his route, or tell of his exploits 
On the route ro ihe Albert Lake many deep and almost 
symmetrically circular depressions like the crater of a volcano, 
or a dried up pond, were passed A few of these, as shown on 
the map, were tiny lakes no bigger than a mill-pond, hut appa¬ 
rently of great depth, with clear blue water, and all the charac 
temucs of a lake The alligator and great fiih eagle haunted 
their waters Others, again, were dry, the bottoms being per 
haps 100 feet or more below the level of the surrounding 
country, which is about 4200 feet above the sea. 

The Lake Albert Edward consists of two portions, the 
Mwulan-zige (Barrier to Locusts), or the Great Lake and the 
Rusango on the north east This latter is in reality a separate 
lake, connected with Mwutan-zigc by a nver Its general 
direction is north-west and south-east There is no swamp 
around it except at the north west end, where dense jungle 
and impenetrable marsh afford a home for great herds of ele¬ 
phant, It is at this point that the nvers Warm and Mpanga, 
into which the countless streams from Ruwenzon flow, bring 
their waters to the lake The gorge through which the latter 
flows is picturesque in the extreme, especially in the rains. 
The great body of water cmfined between its rocky walls 
boils and eddies over the sunken rocks below The gorge 
11 some 700 feet deep, and is full of tropical forest The 
orchids, ferns, and mosses which are found in such a natural 
forcing-house, where the damp vapours bang, are extremely 
luxuriant 

Captain Lugard followed the eastern base of the Ruwenzon 
Mountain, crossing the endless streams which descend from its 
perpetual snows, and hear their clear, sparkling, icy-cold wafer 
to the Warm and Mpanga, and ao to the Albert Edward The 
drainage of the eastern Ruwenzon is not towards the Albert and 
so to tne Nile, but to the southern lake, from which the only 
overflow is the Semliki, a river which at its exit probably con¬ 
veys a lesser volume of water from the Lake than is contributed 
to it by the Mpanga alone The ground rises gradually from 
the level of the Albert Edward 3300 feet to some 5300 feet at 
Kiaya. Here the route descends into the head of a narrow 
Valley, while the plateau trends away to the right, and forms the 
uplands of Unyoro, its bold outline appearing from the Semliki 
Valley and the Albert Lake like a lofty range of hills The 
valley of Kiaya 11 extremely fertile, intersected with streams, 
and studded with banana groves and cultivated land, Between the 
edge of the plateau on the east and the base of Kuwenzori there 
U a deep trough, or gorge, the hills rising steep as it were from 
their own foundations without connection with the plateau, 
which reaches to their very feet Leaving Kiaya, they passed 
through a wild country of quartz and scrub jungle, cut at right- 
angles by gigantic ravines of nch soil, in which are villages, 
forest, and cultivation Thu led to the edge of a lower plateau, 
overlooking the Semliki valley Simultaneous7 the massive 
peaks of Ruwenxori sloped down to lesser hills, and mingled 
with the plain, and a new range of mountains, increasing in 
height from south to north, appeared opposite Mountains 
they appear, but, like those left behind, they are really the 
escarpment of the plateaus on which the sources of the I tori, 
and th« other great afflaeats of the Congo, take their rise , 
which, for convenience, may be called the Kavalll plateau. 
From Kavaill J s Captain Lugard escorted 8000 Soudanese troops, 
who had by their vacillation retarded the departure of Stanley 
wi*h Emin for the coast Some of these be settled In forts to 
protect Uganda from Kabragi's raiders, while others were sent 
back to Egy pt by Mombasa. 


SCIENTIFIC SERIALS 

American Meteorological journal, October —A meteoro¬ 
logical balloon accent at Berlin by A L. Rotch The ascent 
was made on the morning of October 24, 1891, and at the same 
time a captive balloon was sent up to 600 metres The weather 
was hazy up to about 1000 feet, but above that the sky was 
nearly clear The mean decrease of temperature between the 
ground and the captive balloon was o°6 C. per IOO metres. In 
the straLum of air between the captive and free balloon (700 to 
1000 metres) the decrease was much slower during the morn 
ing, there being at first an increase, the temperature at 693 
metres was lo° C , and at 85S metres io" 4. In the afternoon 
the rate of decrease in the upper stratum became nearly the 
Bame as that which prevailed in the lower stratum during the 
morning —Improvement of weather forecasts, by Prof H A 
Hazen The author recommends the study of moisture con¬ 
ditions at various heights in the atmosphere, and considers that 
the greatest hope of improvement is in the observation of atmo 
spheric electricity—The storms of India, by S M Ballou. The 
storms are divided into three classes (1) the cyclones LhuL 
occur at the changes of the monsoons , (a) the storms of the 
summer rains , (3) the winter rainB of the northern provinces , 
he discusses the causes of their formation, and gives a brief de¬ 
scription of each of these classes —The ether and ill relation to 
the aurora, by E A Beals The author gives a brief summary 
of some of the facts respecting our knowledge of auroras, in 
view of their probable maximum during the coming year in 
connection with their correlation with frequency of sunspots — 
There are also short articles on warm and cold seasons, by H. 
Gawthrop , facts about rain making, by G E. Curtis , and 
convectional whirls, by Prof H A Hazen 


SOCIETIES AND ACADEMIES 
London 

Anthropological Institute, October 18—A special meet¬ 
ing was held, the president, Edward B Tylor, DC.L, 
FkS, in the chair, to receive a communication from Major 
R C Temple, I S C , on 14 Developments id Buddhist Archi¬ 
tecture and Symbolism as illustrated by the Author’s Recent 
Exploration of Caves in Burma ” Major Temple commen¬ 
ced by saying that the object of the paper wax chiefly to drew 
attention to the extraordinarily rich and for the preient practically 
untouched field for the eLhnographist and antiquary existing in 
Burma He exhibited some photographs of life size figures in 
wood, carved by a well known artist of Maulmain, of the " four 
nights 11 shown to Buddha as Prince Siddhartha on hu fint vmt§ 
to the outer world, viz., the old man, the sick man, the dead 
man, and the priest ; and also Home admirable gilt wooden 
representations from Rangoon of Buddha in hu standing and 
recumbent postures, with Tin begging bowl, and seated as King 
Jambupati, surrounded by priests and other worshlppera He 
next showed a remarkable set of gilt wooden Images from the 
platform of the great Shwedagon pagoda at Rangoon, of nats, 
bilus % hanuman myauks t and other spirits believed in by the 
Burmese, seated on the steps of a lofty tagon-dam B or post, on 
the lop of which u always perched the figure of the hentha 
(hansu), or sacred goose, which apparently protects pagodas in 
some way From these he passed on to four representations of 
Urge glsxed bricks or tiles from Pegu These curious, and (so 
far as English museums are concerned) probably unique an¬ 
tiquities may be presumed to be at least 400 years old, and 
formed at one time the ornamentation of the three procession 
paths round * now completely ruined pagoda. They represent 
the march, battle, and flight of some foreign army, represented 
In true Indian fashion with elephant, monkey, and other animal 
faces. Some of the figures are dad in Siamese and Cambodian 
fashion The glazing Is remarkably good, and Indian influence 
is clear in their construction They may probably represent a 
scene from the Ramayana , which In a mutilated form is well 
known to Burmese mythology These were followed by a huge 
figure of Buddha from Pegu, in his recumbent attitude, which 
may be r efe rr e d to King Dhammacheli, who flouHahed In the 
fifteenth century. This image is 1B1 feet long and 46 feet high 
at the shoulder. It ii built of brick, and Is well proportioned 
throughout. Its history is lost, and so was the Image Itself until 
ffifli. Pegu was utterly destroyed about 1760 by the Burmese, 
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'xnd the interest in it? holy places lost for more than a generation 
This Image became jungle grown and hidden from view, and 
wu accidentally discovered by n railway contractor searching 
for ballast for the line in the neighbourhood General ana 
detailed views of Lhe Kawgun Cave were shown, exhibiting the 
wonderful extent of its decoration by a vast number of terra cotta 
tablets and images in wood, marble, alabaster, and other 
materials, and the extraordinary variety and multitude of the 
objects connected with Buddhistic worship, both ancient and 
modern, to be found in it The Kawgun Cave is the richest 
of Lhose visited by Major Temple, but he explained that he had 
examined about half a dozen others in the district, and had since 
gathered pmitive Information from local native sources of the 
existence of about forty altogether Many of these are hardly 
inferior to Kawgun in richness of Buddhistic remains, and 
several are said to contain in addition ancient MSS , which muit 
now be of inestimable value A few such MSS have actually been 
found It will thus be seen how great and valuable is the held, 
and how well worih systematic study by competent students 

Royal Microscopical Society, October 19 —Mr G C. 
Karop, Vice president, in the chair —The chairman exhibited 
and described Mcssr* Swift's aluminium microscope, which he 
believed to be the first microscope made of that metal The 
chief point in the instrument was its extreme lightness, the whole 
when complete, and including the condenser and eyepiece, weigh* 
ing only 2lb iojoz as against the weight 71b 130Z of a pre¬ 
cisely similar stand made in the usual way of brass It was 
perhaps not entirely correct to say that every portion was of 
aluminium, because there were certain mechanical difficulties met 
with which prevented some portions from being made of that 
metal , for instance, he believed it was almost impossible to cut 
a fine screw upon it without the thread ‘‘stripping," and it was 
also found extremely difficult to colder, so that the necessary 
screws in the instrument were made of hrass, lhe Campbell fine 
adjustment of steel , the nek and pinion coarse adjustment was 
also not made of aluminum, and the nose piece was of German 
silver —Prof F jefTiey Bell read a Idler received from Mr II 
G A Wright, of Sydney, stating lhat a scale of Podura in his 
jKuaeuiriD was deeply notched, and that an exclamation mark 
had become detached and projected from the edge Mr 
Wnght also sent photomicrographs to support his statement 
The chairman said he could not be sure, from Lhe cursory ex* 
animation he had been able lo make, that Lhe exclamation mark 
referred to was tn be seen —Dr C E Beevor read a paper on 
methods of staining medullaled nerve-fibres, illustrating the sub¬ 
ject by photomicrographs, and by a number of preparations 
under microscopes 1 he chairman said they were very much 
indebted to Dr Beevor for his interesting paper It was a good 
thing to be able to differentiate nerve fibres in the ways de 
scribed, but it was a pity lhat they could not also so differentiate 
them as to show from which part of Lhe nervous system they 
came If this could be done he need hardly say it would be of 
great value —Prof Bell read a paper by Dr If G Piffard on 
the nu of monochromatic yellow light in photomicrography 
Mr. T Charters White laid that he had himself tried a similar 
process with monochromatic light obtained by using screens and 
solutions, but the chief difference he found was lh?t it very much 
prolonged the time necessary for exposure Mr T. llaughton 
Gill laid that he had used the copper light filter for the same 
purpose, and had found that by its aid any good ordinary lens 
would give as good results os were otherwise obtained by using 
an expensive apochromalic, because it filtered off all the rays 
except those which were visually strong He had not found, in 
the course of his work, that the use of this light prolonged the 
exposure, that was to say, that with a magnifying power of 
X30O and an exposure of ten minutes, he could get a good 
strong printing image with the isochromatic plates — Mr G 
Massec’s paper on Hcttrosponum asperaSum, a parasitic fungus, 
was, In the absence of the author, taken as read 

"Iptfeooaologlcal Society, November a, Frederick DuCane 
GcsJtnon, F,R S, president, In the chair —Mr. S Stevens 
exhibited, for Mr J Harrison, a beautiful senes of Arctw. 
lubru%peda yar. radiata , which had been bred by Mr Hamson 
this year.—Mr G. T. Bethune-Baker exhibited specimens of 
Pdymmatus dxspar var. ruttlus, taken in England by bis father 
■boat silty years ago He stated that it was generally believed 
that this lorai of the species was confined to the Continent, but 
W* sped mens proved chit It formerly occurred In England.— 
Mt. C G, Barrett exhibited dark varieties of AcronyctaYeponnOi 
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bred by Mr J Collins also a white variety of Ttiph<rna 
pronuba, taken at Swansea.—Mr M Tacoby exhibited a 
specimen of S agra ftmorata , from India, with differently 
sculptured elytra, one being rough and the other smooth —Mr 
J A Clark exhibited a long senes of remarkable varieties of 
Liparts monacha , bred from two specimens taken at Scar¬ 
borough Several of the specimens were os light in colour ai 
the typical form of Lhe species , others were quite black , 
and others intermediate beLween these two extremes —The 
Rev Seymour St John exhibited a monstrosity of Ab>axas 
yjossulartnta, and a specimen of Ttsniocamfa stabilise with a 
distinct light band bordering the hind margin of the upper 
wings —Mr, E B Poulton, F R S, exhibited two senes of 
imagos of Gnophos obscurata, which hud been subjected to dark 
and light surroundings respectively The results were seen to 
be completely negative, Ine two senes being equally light — 
Mr F Memfield showed a number of pupx of Puns napi 
About eight of them, which had attached themselves to the 
leaves of the cabbage plant on which they were fed, were of a 
uniform bright green colour, with light yellowish edgings , of 
the others, those which bad attached themselves to the black 
net covering the pot, or the brownish twigs which supported it, 
were dark coloured, with dark spots and Tines Mr R Adkin 
exhibited three bred female specimens of Pancssa c alburn^ two 
of winch belonged to the first brood, T.nd the third to the second 
brood One of the specimens of the first brood was remarkable 
in having Lhe under side of a very dark colour, identical with 
typical specimens of the second brood He thought the 
peculiarity of colouring had been caused by a retarded emergence, 
due to low temperature and absence of sunshine —Mr r W 
Frohawk exhibited varieties of Safyrus hyptranthus, bred from 
ova laid by a female Laken in the New Forest in July lost — 
Mr F D Godman, F R S , exhibited a specimen of Amphonyx 
me don, Cr , received from ] ala pa, Mexico, having a pouch-like 
excrescence at the apex of us body —Mr C J Galian com¬ 
municated a paper entitled “ Additions to the Longicomin of 
Mexico and Central America, with notes on some previously 
recorded species "—Mr W L Distant communicated a paper 
entitled 1 ‘ Contributions to a knowledge of the Homopterous 
family FulgondiE "—Mr Oswald Latter read a paper (which 
was illustrated by the Society’s new oxy-hydrogen lantern) 
entitled “The Secretion of Potassium-hydroxide by Dicranurn 
vmula , and the emergence of the imago from the cocoon 1 
The author stated that the imago produced, probably from the 
mouth, a solution of caustic potash for the purpose of softening 
the cocoon The solution was obtained for analysis by causing 
the moths to perforate artificial cocoons made of filter-paper 
Prof Meldola, F R S , said lhat the larva of D vmula secretes 
formic acid, and Mr Latter had now shown that the imago 
secretes potassium hydroxide, a strong alkali He itated lhat 
the fact that any animal secreted a strong caustic alkali was a 
new one Mr Memfield, Mr Hanbury, Mr Gahan, Mr 
Poulton, and Prof Meldola continued the discussion —Mr H 
J Elwes and Mr J Edwards read a paper (also illustrated by lhe 
oxy-hydrogen lantern) entitled “A revision of the genus 
Yplhima, principally founded on the form of Lhe genitalia in the 
male sex ” Mr McLachlan, F R S , said he attached great 
importance to the genitalia as structural characters in deter¬ 
mining species, andhe believed that he could name almost any 
species of European Trichoptera simply from an examination 
of the detached abdomens of the males Mr O Salvin, FR S , 
said he had examined Lhe genitalia of a large number of 
Hespende, with the view of considering their value in dis¬ 
tinguishing species Mr Bethune-Baker, Colonel Swinhoe, 
Mr. Lewis, Dr Sharp, F R S , Mr Hampson, and Mr 
Champion continued the discussion —Mr S H Scudder com¬ 
municated a paper entitled “ New light on the formation of the 
abdominal pouch in Partuxssius " Mr Elwes said he had based 
hu classification of the species of this genus largely on the 
structure of this abdominal pouch \n the female Mr Jenner- 
Welr remarked that a similar abdominal pouch was to be found 
m the genus Acraa , and Mr Hampson referred to a male and 
female of Parttajnvi m Mr Leech's collection, in which the 
pouch had come away from the female and was adhering to the 
male organa. 

PAftlS. 

Academy of Sclencea, October 31.—On the geometry of 
position, by M. H. Poincarl —Observations on M Berthefot'i 
ommanlcatlon regarding the fixation of nitrogen, by M Th. 
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Schlcesing Reply, by M Berthelot —On the laws of com¬ 
pressibility of liquids, by M E H Araagaf Deformations 
of the piezometers were investigated and allowed for in these 
experiments, and the pressures earned as far as 3000 atmo¬ 
spheres. The liquids operated upon were ether, alcohol, carbon 
bisulphide, acetone, tne ethyl halides, and chloride of phos¬ 
phorus In eveiy case the coefficient of compressibility was 
found to decrease regularly as the pressure increased At 3000 
atmospheres that of water was reduced by nearly one half its 
ordinary value, that of ether by two-thirds This diminution 
again u greater the higher Lhe temperature 1 he ratio of the 
difference of the coefficient to the corresponding difference of 

temperature, increases rapidly aith Lhe temperature, and 

decreases rapidly as the pressure increases The value of 
i- also diminishes rapidly as the pressure increases , but 

ft A/ 

whilst for alcohol it grows decidedly with the temperature, fnr 
ether it seems sensibly independent of it It is probable 1 
that the ratio passes through a maximum at a certain tempe 
ralure —Observation of the comet Barnard (October 12), made 
at lhe Algiers observatory with the equatorial coud^ by M F 
Sy —Elliptic elements of the comet Barnard, hy M Schulhof 
DiacuBBing the probabilities of the new comet being identical 
with, or a part of, the comet Wolf, which was subjected to 
considerable perturbations by Jupiter In 1875 —On the equa¬ 
tions of dynamics, by M R Liouville —On the holution of 
the ballistic prohlem, by M E Valher —Displacements of a 
magnet on mercury under the action of an electric current, by 
M C Decharme IT a light magnetic needle be floated on a 
bath of perfectly pure mercury, and conductors carrying a 
current be dipped into the mercury at different places, the 
needle will, before assuming the position of equilibrium accord¬ 
ing to Amptre'n law, go through a sene* of excursions rendered 
necessary by the difficulty of ita motion, perpendicular io its 
length. If the current crosses the mercury in a direction per¬ 
pendicular to the length of the needle for instance, with the 
negative pole of the current on the left of Lhe south-seeking 
pole, the needle will move away parallel to itself, will turn 
round, and return to take up (ho normal position —On the 
temperature of maximum density of mixtures of alcohol and 
water, by M L de Coppet The lowering of the freezing- 
point in solution! of alcohol is sensibly proporli »nal to the 
quantity of alcohol, in confirmation of Blagden's law But the 
lowering of the temperature of maximum denaiiy 19 not pro 
portional to the percentage of alcohol For weak solutions 
there is no lowering, but rather an elevation of the temperature 
of the maximum —On the dissociation of banum dioxide, by 
M H. Le Chateller,—On a limited reaction, by M Albert 
Colson —On the fixation of free nitrogen by plants, by MM 
Th Schlcesing, jun , and Em Laurent —Purification of drain 
waters by ferric sulphate, by MM A and P Buuine—Ex¬ 
periments on bread and biscuit, by M. Balland —Pmmnlnet 
extracted from urines in erysipelas and puerperal b-ver, hy M 
A. B Griffiths —Herraerythnne, a respiratory pigment con 
tamed io the blood of certain worms, by M A - R Griffiths.— 
Morphology of the skeleton of the star fish, by M Edm Perrier 
—lhe secreting apparatus of the Copaiftra , by M 1 ^nn Guig- I 
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THURSDAY, NOVEMBER 17, 1892 


THE bEOLOGY OF SCOTLAND 

Geological Map of Scotland By Sir Archibald Geikie, 
D.Sc , T,L D, F R S, Director-General of the Geolo¬ 
gical Survey of Great Britain and Ireland With de¬ 
scriptive text (Edinburgh J Bartholomew and Co, 
1892 ) 

' ] HERE have been many attempts to frame a popular 
definition of man To call him a “story-loving 
animal” would not be the worst of them It may indeed 
turn out when we understand monkey-talk a little better 
than now (and the hope that we may is, we are assured, 
not unreasonable), then it may be that this will prove to 
be not an exclusive definition But this by the way , the 
description will hold for the present Hence the delight 
With which we listen to all that the various branches of 
history, the history of the growth of knowledge included, 
have to tell us It is the stones which first attract us, and 
they retain their charm long after we have learned that 
the study of history has other ends to fulfil besides the 
satisfaction of that craving for story-hearing which lies 
deep in our being, and the gratification of a natural 
curiosity to learn about things which we have not seen 
But the conviction that history should be to U5 something 
more than a string of ancedotes soon forces itself upon us 
In tracing the growth of any branch of knowledge, in 
noting the steps by which, one by one, each advance has 
been made good, our interest lies firbt of all in the ac¬ 
quaintance, almost of a personal character we may say, 
which we make with the pioneers of a movement of which 
we see not perhaps the full development but the ripening 
fruit* We watch with absorbed attention their approach 
to the unexplored land , we follow them along the tracks 
by which they first traversed it , we stand by while 
-they note and record all that is novel and characteristic 
in its features , we mark the birth and growth of the con¬ 
ceptions which their exploring work gives rise to , we live 
over again their fascinating life of discovery and deduc¬ 
tion Hut beside and be>ond all this, their story, like 
the stones of all history, carries with it a lesson , and 
their caution or rashness, as the case may be, in general¬ 
izing and drawing conclusions, serves as example or warn¬ 
ing to us We look up to candour and a readiness to 
court criticism and give up explanations which are shown 
to be untenable , anything like partizanship and a weakly 
parental preelection for the children of one's own brain 
we look down upon with sorrowing pity. 

The history of the steps by which a knowledge of the 
geology of a country has been arrived at is written in the 
successive versions of its geological maps The appear- 
of a map which embodies the resqlts of the latest 
rches into the geology of Scotland tempts us to look 
back upon the earlier efforts to unravel the complications 
■ohts geological structure And Urn all the more because 
we are dealing with a country in which Geology, as we 
Julow it, may be said to have come to the birth; and 
because it 11 to Scotchmen that we owe the first showing 
forth of these principles, whether of observation, deduc 
or Inductive confirmation, which have been the guide 
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of geologists ever since To Hutton, the precursor of 
L>ell, to Hall, the scientific ancestor of Daubrde, and to 
the line of illustrious followers who h-ivc carried on with 
such brilliant success the work which they started 

Among the earliest attempts to deal with the geolo¬ 
gical mapping of Scotland are the maps of Macculloch's 
“Western Islands,” which bear the date of 1819 It is 
hard for us to realize how much of Scotland was at that tune 
without adequate topographical delineation Our present 
Ordnance Maps are far from being a credit to the Depart¬ 
ment which issues them, and the language which attends 
an alumpt to use them on the mountainous moorlands, 
though not a whit stronger than is justifiable under the 
circumstances, had better be left to melt into thin air 
around the spots where it was uttered But our geological 
life is one of luxury compared with Macculloch's, whose 
atlas is one string of apologies for the inadequate maps 
on which he had to record his observations, The map of 
Lhe Isle of Man 11 is obviously very inaccurate* but there 
was only a choice between it and two others equally un¬ 
worthy of confidence ” The map of Staffa “ was drawn 
under every unfavourable circumstance, and cannot fail 
to be inaccurate, having been merely paced with the 
assistance of a pocket compass m a severe gale of wind 
and ram ” 

Macculloch seems to have projected, but never com¬ 
pleted, a geological map of the whole of Scotland The 
materials collected by him were however utilized bj the 
Highland Society m the construction of a general map 
in 1832 

Passing by the maps of Boud, and a sketch of 
Murchison's and Sedgwick’s, laid before the Geological 
Society in 1828, we come to the publication of Nicol's 
" Guide to the Geology of Scotland ” in 1844 

In a cou iiry where the rocks are so largely unfossil- 
iferous, it is natural, even necessary, that the earliest 
geological maps should be more of a lithological than a 
stratigraphic.il character, and this is the case with the 
maps so tar noticed In the map which accompanies 
Nicol's gmde, and which he says is based on Maccul¬ 
loch's, some of Lhe main varieties of the crystalline 
schists are distinguished, but the order In which they 
occur is not indicated One colour comprises all the red 
sandstones, the Torridon, the Old Red, and even the red 
rocks of Dumfriesshire, under the head of "Porphyry 
and Trap w are lumped together all the volcanic rocks, 
including those of the western islands and of the central 
valley , only two of the groups which we now call forma¬ 
tions are separated, the u Carboniferous 1 ' and the u Lias 
and Oolite J| But the great leading features in the phy¬ 
sical geography of Scotland are sharply marked out, the 
three regions into which it naturally falls are lucidly 
delineated, and the work is crowded with Local details 
that betoken acquaintance with Lhe work of others and 
patient investigation of his own. 

At the meeting of the British Ass mtion at Glasgow 
in 1855 Murchison gave an account if the result of the 
joint work of Nicol and himself 11. the north western 
Highlands. The existence of three great sub-divisions 
had been clearly established ; what we now know as the 
Hebridean or Lewisian Gneiss at the base, the Torridon 
sandstone resting unconformably on It; while above that, 
and separated from it by another unconformity, came the 
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limestones and quartzites of Durness and Loch Emboli, 
in which Peach had recently discovered fossils The 
last group appeared to bs conformably overlaid by a 
great mass of crystalline schists, which came to be 
known afterwards as the u Upper or Eistern Gneiss " 
Though the fossil evidence was then incomplete, Mur¬ 
chison saw nothing in it to forbid the belief thit the 
Durness beds were of Lower Silurian age, and his conjec¬ 
ture was confirmed by the discovery of better specimens 
This conclusion was announced in a paper read before 
the Geological Society in 1658,10 which it was also stated 
that the author looked upon the Upper Gneiss as meta¬ 
morphosed Silurian 

In the meanLime Nicol had read a paper before the 
Geological Society (1856), in which he describes the 
joint explorations of himself and Murchison, and some 
subsequent work of his own He recognizes the same 
main sub-divisions as Murchison, but still leans to the 
old notion that the Toindon sandstone belongs to the 
Old Red , this involves the assigning a later date to the 
Durness Beds, and these he thinks may be Carboniferous 
But he is content to hold this merely as a provisional 
hypothesis till further fosill e\ idence is forthcoming 
With respect to the Upper Gneiss he is very cautious, 
Suggesting that it may be a newer metamorphic group, or 
may be merely a portion of the lower, that is Hebridean, 
gneiss forced up by some qreat convulsion This latter 
solution was evidently present very vividly to his mind, 
for It is repeated, as a possible explanation, no less than 
three times 

Here a very important difference of opinion between 
Murchison and Nicol makes its appearance 

It was probably about this time, but the map bears no 
date, that Nicol issued a new geological map of Scot¬ 
land, In this all gneiss is denoted by one colour , but 
the explanation states that the author does not consider 
all the Scotch gneiss to be of the same age , that the tract 
of this rock, with associated quartzite and limestone, 
stretching from Aberdeenshire through Perthshire to the 
Breadalbane Highlands of Argyllshire, may be a newer 
formation ; while he is disposed to look upon the great 
mass of gneiss, extending from the north coast of Suther - 
land southwards through Ross-shire and Inverness-s hire, 
rather as belonging to an older period The Torndon 
sandstone is distinguished by a separate colour, though 
the author is still inclined to class it with the Old Red 

Nicol expounded his views to the British Association 
at Aberdeen In 1859, and again in a paper read before 
the Geological Society in i860 He adduces many rea¬ 
sons for doubting the existence of an 11 upward conform¬ 
able succession" from the Durness Beds to the Upper 
Gneiss, and explains the sections on the supposition that 
this rock is the Hebridean Gneiss brought up by faults 
Though the expressions, “forced up by convulsion " and 
u pushed up over," which he uses in his paper of 1656, 
seem to show that the notion of what we call “Thrust 
Planes * was present to his mind, the sections of this 
papef hardly bear out that inference. He neatly twits 
Murchison with failing to see that the principles which 
he had applied with such success to an explanation 0/ the 
structure of the Alps were equally applicable to the 
North-west Highlands. In 1861 Murchison stoutly main¬ 
tained his view regarding the Upper Gneiss ; with an ad- 
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vocate's skill he hits Nicol hard on his weak point,justly 
urging “that local interferences of eruptive rock nowise 
set aside broad data “ In the same year was issued the 
“ First Sketch of a new geological map of Scotland by Sir 
R I Murchison and A (now Sir A) Gelkle, ,, in which 
Murchison’s views vere adopted 

Here then was a promise of a fair stand-up fight be¬ 
tween two champions, each well able to hold his own. 
But the promise was not fulfilled The combat would 
have been far from equal On the one side there were 
the pull which wealth and social position bring with 
them , the advantage which accrues from living in Lon¬ 
don and having thus the ear of a great centre of scientific 
life , and that pushing ambition, that eagerness to secure 
precedence in discovery, which so often go along with an 
active and energetic disposition On the other side there 
were comparative social insignificance , residence in a 
hyperborean region far more difficult of access than now , 
a happy indifference to fame based on a confidence that 
the settlement might be safely left to lime, and that the 
world would go on pretty much as heretofore, whichever 
of the two turned out to be nearer the truth more than 
all a reluctance to embitter the closing years of life with 
anything that looked like an altercation with an old and 
esteemed friend and fellow-worker So, because it takes 
two to make a quarrel, the fight never came off Natur¬ 
ally, under these circumstances, (and can we blame it ? ) 
the world took the man who vigorously pushed his views, 
at his word, he had plenty to say m their favour and said 
it well, no one gainsaid him , his contention was ac¬ 
cepted There will be those who, without presuming to 
blame, do not covet success on such terms , and whose 
sympathies go out towards the peace-loving old man 
who was content to bide his time and possess his soul in 
silence 

And so the “Upper Gneiss" and “the upward con¬ 
formable succession" held their own , and in the geologi¬ 
cal map of Scotland, issued in 1876 by the present 
Director-General of the Geological Survey, the crystal¬ 
line schists of the Central Highlands are designated 
H Metamorphosed Lower Silurian ” H would be tedious to 
enumerate all the points in which this map is an improve¬ 
ment on the “ First Sketch” of 1861, but the student will 
find it an instructive exercise to compare the two maps, 
and ascertain by reference to memoirs on special dis¬ 
tricts how each correction and addition was arrived at 

The Highland problem remained in abeyance for nigh 
a quarter of a century, though during that interval the 
minds of many geologists were constantly recurring to it 
and evidence was being accumulated to help towards its 
solution But it came to the front again, and like a giant 
refreshed with sleep, when Prof Lapworth in his “ Secret 
of the Highlands ”(1883), and other workers in the same 
ground, began to throw doubt on the explanation which 
had so long held tfie field. When the Geological Sum 
were able to take up the question and work out lie 
ground with precision and detail that no observer could 
attain to single banded, the anticipations of their im¬ 
mediate predecessors were substantially confirmed, and 
of the earlier observers it came out that Nicol was nearer 
the truth than his illustrious antagonist. 

It calls for no small exercise of judgment, in an en» 
deavour to depict the geology of so complex a district on 



November 17, 1892J 


NA TURE 


51 


a map of small scale, to decide what details muBt be re¬ 
tained because they are essential to a grasp of its broad 
general structure! and what may be safely eliminated 
without impairing the comprehensive view In the 
map now before us this end has been compassed with 
consummate skill It bristles with detail, but there is no¬ 
where crowding , the colours are well contrasted, and so 
transparent that they do not hide the topography, which 
is full and clearly printed 

The richness in detail of the strip of country between 
Cape Wrath and Loch Tomdon marks one scene of the 
recent work of the Geological Survey Then follows a 
broad band of “gneissose and schistose rocks not yet 
differentiated " A portion of this ground 13 occupied by 
the crushed and mangledout complex of the “ Moine 
schists,"but a large part is yet imperfectly explored To 
the south-east of the Great Glen we enter again on ground 
which has been largely worked out by the Geological 
Survey We have here a group of various sedimentary 
deposits in a more or less altered condition, containing 
sheets of basic igneous rocks The geological age of this 
senes is not known, and they are provisionally classed as 
Dalradian 

The presentation of the results of the work of the Geo¬ 
logical Survey in the north-west and central Highlands 
are the two most conspicuous novelties in the map , but 
dunng its use other corrections and additions, too small 
to catch the eye on a general view, become noticeable 
In the explanatory notes we have a concise summary of 
the geology of Scotland, and feel that our thanks are due 
to the author for having put so much into so small a 
space without m any way sacrificing descriptive clearness 
When the time comes for a new version of the map, may 
the same hand be with us to draw it up 

A H Green 


MEDICAL MICROSCOPY 
Medical Microscopy A Guide to the Use of the Micro¬ 
scope in Medical Practice Dy Frank J Wethered 
M D(Lond), &c. With Illustrations Pp 412 
(London H K Lewis, 1892) 

HIS volume, one of Lewis's practical series, bears 
an ambitious title, and must necessarily traverse a 
wide and intricate field of medical work. Its appearance 
it justified by the distinct need existing at the present 
time for a manual dealing with the various microscopical 
methods so essential to diagnostic accuracy and rational 
treatment 

The subject-matter is arranged in twenty-four chapters, 
and as an indication of the scope of the book, we instance 
some of the headings The earlier ones treat of the 
microscope and its accessories, the methods of hardening, 
decalcifying, embedding, section cutting, staining, and 
infection of tiMues. Then follow others on the examina¬ 
tion of tissues, urinary deposits, blood, expectoration, 
And the detection of micro-organisms, and cutaneous 
parasites j while the latter chapters deal with the ex¬ 
amination of food, water, and with bacteriological 
methods. In fact, the book is almost an epitome of the 
course pursued by a student earnestly working with the 
microscope from the commencement to the end of his 
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curriculum The tendency has beep, by the specialised 
character of the primary examinations in late years, to 
sever in some degree the knowledge obtained in the 
earlier part of a student's career from the practical 
application of the same at the bedside So much is 
this the case, that it has been deemed advisable in some 
quarters to introduce new courses of lectures, their ajm 
being to indicate with precision to students those facts in 
anatomy and physiology which have a distinct clinical 
value One of the chief merits of Dr Welhered's book 
is that he has therein demonstrated the important re¬ 
lationship between histology and morbid anatomy, and 
has shown that any attempt at acquiring a knowledge of 
Lhe latter is dependent upon a practical and searching 
training in the former 

Moreover, the book is worthy of more detailed enti 
cism, Necessarily in a first edition there are some points 
omitted In speaking of the microscope the author offers 
a cursory remark on the fine adjustment, no mention is 
made of the best pattern, and there are many of an 
inferior and useless description foisted on students , nor 
are there any directions for the precise use of this por¬ 
tion of the microscope In the chapter on “ Hardening 
and Decalcifying Tissues," onp 35, are found some well- 
meant platitudes on the necessity of immediately label¬ 
ling specimens , but at the same time the use of lactic 
acid as a decalcifying agent vs omitted We have suc¬ 
ceeded in completely softening small pieces of bone in 4-7 
days, and teeth may be cut with the freezing microtome 
in from two to three weeks 

With certain statements of the author we venture to 
disagree In speaking of the celloidin method he 
advises that the specimen be placed in equal parts of 
ether and alcohol previously to being placed in celloidin. 
A mixture of four parts of ether and one part of absolute 
alcohol ensures more rapid and complete penetration of 
the embedding material Also in using paraffin for this 
purpose we have found by extensive practice that sec¬ 
tions containing a large amount of fibrous tissue are 
useless after being in the paraffin bath for three to five 
houts, even at a temperature of 48" C , twenty to thirty 
minutes is ample, provided that the material is properly 
dehydrated. The chapter on staining is succinct and 
comprehensive, and we note the usual and indeed only 
rational classification of stains, as nuclear, general, and 
selective Hematoxylin still holds the first place, and 
Delafield's, or as it is miscalled, Grcnacber’s, is undoubt¬ 
edly the best formula. It is here stated that if the sections 
be overstained, and washing in acid-alcohol be necessary, 
the colour is not permanent. Our experience is that if 
after the acid they be washed thoroughly well with “tap 
water," a very clear nuclear stain results which remains 
unchanged for years. Gram’s method of staining for 
micro-organisms, with Weigert’s modification, is dearly 
detailed But here we fail to observe any mention of the 
brilliant results obtained by (be Ehrlich-Biondi method 
The emploj ment of rub in for actinomycosis may with 
confidence be recommended,and the same remark applies 
to the use of safframn in bringing out clearly the nuclear 
figures in karyokineiis The chapter on mounting is 
somewhat tedious and the use of origanum oil in dear- 
ing cello [din-specimen s is not advocated, although it has 
found general acceptance in Continental laboratories. 
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Weigert's method of preparing and staining nerve-tissue 
is given, but with one important detail left out, viz , that 
on removing the specimen from Muller's fluid or chromic 
acid solution it should have a brown, and not a green 
colour The preparation of individual tissues and organs 
is well dealt with in chapter xn , but in the succeeding 
one on the examination of tu nours there are such evident 
signs of hasty composition as to render it of small in¬ 
trinsic value On the other hind, the important subjects 
of urinary and excrementitious matters receive ample 
treatment; and we have a clear r/sumt* up to this date 
of all that 15 taught on these subjects As an example 
we note with pleasure the account of Dr Delepme's 
work on “sable intestinal" The bacillus of Asiatic 
cholera and the methods of its detection are described 
on p 228 p and the diagnostic points between it and that 
of cholera nostras are found on the next page A large 
amount of space is necessarily devoted to the examina¬ 
tion of sputa Dr Wethered’s experience at the City of 
London Hospital for Diseases of the Chest enables him 
to apeak with the voice of authority on the signification 
of the presence or absence of the tubercle bacillus 
Physiologists will And their side of the question well con¬ 
sidered in the observations on blood , on Dr A. Garrod's 
authority we are told that the blood of the Londoner has 
not yet been found to contain its true proportion of hemo¬ 
globin Kosinophile cells are not omitted ; but for more 
detailed information on this point we commend to the 
notice of pathologists the article by Dr A Kanthack 
in the British Medical Journal of June, 1892 

1 Medical microscopy as a subject is exceedingly elastic, 
and we believe Dr Wethered has stretched it to its widest 
limits when he finds’space for describing the examina¬ 
tion of various kinds of cereals, also of water Even 
the homely tea-leaf has not escaped his notice- A few 
instances of clerical errors are to be found, thus Hart- 
nach for Hartnack, on p 122, Richert for Reichert. 
At the term 11 collodionization " we venture to express our 
distaste. A growing practice exists of introducing un¬ 
gainly expressions of doubtful expediency into scientific 
v orks 

We have read this book with considerable attention, 
and are convinced that it has a most distinct raison d'etre, 
and justifies on the whole, by the merit of its execution, 
the ambition of Its title It treats of the matter in hand 
with much ability, and in a manner that evidences con¬ 
siderable experience on the part of the author as a 
pathologist, physician, and teacher 

A H Tubby 


ODOROGRAPHIA 

Odorographia , a Natural History of Raw Materials 
and Drugs used in the Perfume Industry By J 
Ch. Sawer, F.L-S. (London Gurney and Jackson, 
1892) 

ON SIDERING the importance of the subject of 
perfumes both from a scientific and a commercial 
point of view, it Is somewhat surprising that a really good 
and authoritative book dealing on the matters encom¬ 
passed by 11 Odorographia" has not before been at- 
temj|p The delay in the appearance of such a work 
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is probably due to the fact that but few persons possess the 
requisite knowledge to treat the subject in a thoroughly 
satisfactory manner in all its bearings, such as the 
origin and production of the numerous products, whether 
animal or vegetable, and the chemical aspect of every 
substance and its commercial value, which are points that 
could scarcely be expected to be mastered by one mind In 
the 11 Pharmacographia " of Fluckiger and Hanbury, two 
master minds on the subject of drugs were brought into 
co-operation, with the result that a most satisfactory and 
standard work on medicinal plants was produced That 
this book was in the mind of the author when he com¬ 
piled his “ Odorographia,” and selected its title, is quite 
apparent, and we are bound 10 say that on the whole he 
has done his work remarkably well, though we wish 
that he had adhered more strictly to the lines of his 
pattern Mr Sawer, however, at the very commence¬ 
ment of his preface, is so modest as to say that 11 an 
endeavour has here been made to collect together into one 
manual the information which has hitherto been only 
obtainable by reference to an immense number of works 
and journals, English and foreign, in many cases in¬ 
accessible to readers interested in the subject," and that 
he is thoroughly well acquainted with all that has been 
written is apparent not only from a glance through the 
pages, where numerous references occur, but also from 
the “ List of Principal Works referred to" Besides this 
the author has, as he tells us, obtained information first 
hand from some of the largest perfume-plant growers and 
manufacturers of Grasse, Nice, and localities in the 
Straits Settlements and West Indies The difficulties 
attending the compilation of a work of this nature have, 
no doubt, been very great, because scraps of information 
are so widely dispersed, and even when found often¬ 
times very confusing The botany alone of the subject 
must have occupied a considerable amount of time in 
looking up, the plants yielding perfumes being natives 
of vanouB parts of the globe, and consequently described 
in the several floras appertaining to those special coun¬ 
tries, besides which the chemical and commercial aspects 
occupy a large portion of the book 

Though we are grateful to Mr Sawer for giving us a 
book that was really wanted, we regret, as we said before, 
that he has not followed more closely the plan of the 
11 Pharmacographia" and arranged his matter under dis¬ 
tinct heads, such as History, Botany, Cultivation, 
Chemistry, Commerce, &c Practically he has done to 
to a certain extent, but the paragraphs are not sufficiently 
distinguished to enable one to turn at once to that upon 
which information may be specially sought. The 
arrangement of chapters, in which the most important 
and marked odours, such as those of musk, rose, violet, 
the citrine odours, &c., are brought together, is good, 
but the principal plants in each of these groups might 
have been treated as we have described, the least im¬ 
portant ones being given as they are at the end of t£e 
chapters 

Returning to the botany of the book, we cannot but 
think that the author might well have spared much space 
by the omission of numerous varietal names and 
synonyms, many of which are scarcely ever heard of 
now, ahd which often only tend to confusion. Under 
Viole^ for Instance (p. 104), half a page is given to a list 
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of the names of nine varieties of the Sweet Violet {Viola 
odoratd) Again, at p 309, Vdtiver, or Cue Cus, is rightly 
described as the root of Andropogon muricatus , after 
which follow the names of five synonyms In reference to 
this Mr Sawer says, referring to the “ Asiatic Researches/’ 
that " there is a verse in the Sanskrit language composed 
of nine words, arranged in two lines, purporting to be the 
nine names under which the plant was known , doubtless 
they were poetical names, as they are not found in the 
extensive list of local names recently enumerated by 
Watt” This would show that Dr Watt, who in his 
" Dictionary of the Economic Products of India" does 
not err on the score of brevity in the adoption of 
synonyms, considered that there was a line tn be drawn 
somewhere We may perhaps also be allowed to draw 
attention to a paragraph on page 19, where the 
musk tree of Jamaica and the muskwood of Australia 
have got confused The paragraph in question runs 
thus , “ The Eurybia argophylfa or Guarea S wartxei, the 
■liver-leaved musk tree of Jamaica, New South Wales, 
and Tasmania, is a meliaceous tree, attaining a height of 
twenty-five feet ” Eurybia, or more properly Olearta 
argophylla is the muskwood of New South Wales and 
Tasmania, and belongs to the natural order Composite, 
while Guarea Swartxu is a meliaceous tree of Jamaica, 
where it 13 known as musk tree Anothei muskwood, not 
mentioned by Mr Sawer, is that of Moschoxylum 
Swart mu t a highly fragrant resinous tree, closely allied 
to Guarea , and a native also of Jamaica and Trinidad 
We refer to these matters in no captious spirit, but simply 
with the hope that Mr Sawer may see his way to over¬ 
haul and modify this part of his useful book in a future 
edition, so as to make it even more useful and trust¬ 
worthy We are glad to note that he H is still engaged 
upon studies in this department, and hopes to publish 
another volume in due course ” 


OUR BOOK SHELF 

Catalogue of Easter n and A usfraltan Lepidoptera 
Heterocera tn the Collection of the Oxford University 
Museum By Colonel C Swmhoe Part I Sphinges 
and Bombyces (Clarendon Press, 1892) 

THIS volume li the first part of a Catalogue of the 
rnothi from the Oriental and Australian regions in the 
collection of the late Mr W W Saunders, which was 
acquired by the Oxford Museum tome fifteen years ago, 
ana consists chiefly of specimens collected by Wallace 
during his famous voyage to the Malay Archipelago, 
and described by the late Francis Walker in his British 
Muaeum Catalogue Since Walker's arrangement of 
the collection it has remained untouched and mostly 
neglected by lepidopterists, so that a rearrangement and 
comparison of the types had become highly necessary, 
w||fch useful work has been undertaken and very ably 
cafried out by Colonel Swlnhoe All theHypei have been 
brought to the British Museum, their synonomy caiefully 
worked Out and the specie* placed in their proper families 
M fipgi, many of them being figured in the eight 
cotatwtd plates, and it is to be hoped the other parts will 
■000 follow, and also that a hit of the types which should 
be in the Museum and are mining will be added There 
ji one statement in the preface which requires correction, 
proijy types Walker's species described In his Cala¬ 
mi'** Which are in the Oxford Museum are those which 
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are expressly stated to be in " Coll Saunders," all the 
others are in the British Museum, including those for 
which a locality 13 given before the list of British Museum 
specimens 

Charles Darwin His Life Told tn an Autobiographical 
Chapter and in a Selected Senes of his published 
Letters Edited by his son, Francis Darwin (London 
John Murray, 1892 ) 

Prof Darwin describes this volume as practically an 
abbreviation of the well-known “ I ife and Letiers" The 
task of compression has been accomplished admirably, and 
there can be little doubt that the work will be cordially 
appreciated by a large number of readers Of course it 
has been necessary to omit many details which are of 
interest to men of science , but even thing is included 
which is really essential to a proper comprehension of 
Darwin s fine personal character, and a sufficiently full 
and clear idea is given even of his scientific labours No 
one will read this fascinating book without feeling anew 
how much reason England has to rank Darwin among 
the greatest and noblest of her sons The volume is 
enriched with a reproduction of an exquisite photograph 
of Darwin by the late Mrs Cameron 

Sir angc Survivals Some Chapters in the Htstory of Man 
Bv S Baring-Gould (1 ondon 1 Methuen and Co, 
1892) 

EvKRYone who has given any attention to anthropology 
is a* are that many Temarkable customs and beliefs, 
which are suJl to be found among the uneducated classes 
even in highly civilized communities are relics of ancient 
superstitions. In the present volume Mr Banng-Gould 
examines various groups of these curious survivals, and 
traces ihem bark to iheir origin in the ideas of past ages 
He knows his subject well, and, being interested in it 
himself, is able to present it in a way which is likely to 
make it interesting to others The value of the text is 
considerably increased by some well-selected illustra¬ 
tions 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers oj , rejected 
manuscripts intended for this or any other port of NATURE 
No notice is taken of anonymous communications ] 

Botanical Nomenclature 

In Nature for October 6 (p 549) there u a note ■' on the 
progress of the negotiation* concerning the nomengUture of 
genera, started by a com in 11 tee of hot a nut J at Berlin to supple¬ 
ment the deem >ni of the International Botanical Congress held 
at Pans in 1867 " It is slated that *■ the botanical auihontiea 
of the Brliish Museum favour the suggestion! , those at Kew are 
against them " 

Now this requires a lit tie correction It may be remarked to 
begin with that many botanists ore exercised at the present 
time not merely about the nomenclature of genera, hut also 
about that of ipeciei Kew has, however, never given its 
adhesion to the attempts that have been made to bring about an 
international agreement on these matters. It has always felt 
tbit so many ctuutdera Ions must determine the course taken by 
1 he ^yslemai Lit in any particular oo*r, that there li no advantage, 
but positive inconvenience, in being subjected to a hard and fan 
role. It li therefore with no disrespect io, or want of sympathy 
with, the able school of Berlin b itanlsu, who have recently for 
nmlaud some new proposals with regard 10 a mendature, that 
Kew hoi officially refrained from expressing any opinion upon 
those propoia.li. It hoi neither expressed approval nor du 
approvaL 

In America Harvard hoi long occupied the leading place la 
lha botanical world, and ibe principles adopted there nave been 
substantially In accord with those adopted at Kew Hitherto, 
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therefore, the lending English-speaking botanists who have 
occupied themselves with systematic botany have been in 
substantial agreement that the adoption of a strict law of 
priority in nomenclature must give way to considerations of 
convenience 

Well known and accepted names are not therefore to be 
lightly changed os the result of mere bibliographical research 
As to specific names the often merely mechanical process of de 
scribing a new species is held to be of little value compared with 
the more difficult task of assigning to the plant described its true 
affinities and correct systematic position The principle which 
guides Kew practice in this matter is laid down by Sir Joseph 
Hooker in the preface to 11 The Flora of British India " (p vn) 
He remarks — 

11 The number of species described by authors who cannot 
determine their affinities increases annually, and I regard the 
naturalist who puts a described plant into its proper position in 
regard to its allies as rendering a greater service to science than 
its desenber when he either puts it into a wrong place or throws 
it Into any of those chaotic heapB miscalled genera with which 
systematic works still abound 11 

The following paper on the subject deserves the wider circu¬ 
lation which its reprint in Nature would give it It repre¬ 
sents the Harvard tradition and practice, and is the lost scien¬ 
tific utterance of Dr Sereno WaLson, who so soon followed to 
the grave his illustrious predecessor, Asa Gray 

Kew, November 14. VV T Thtsetton Dyer 


On Nomenclature 1 

[It wu ihe request or the lata Dr Sorcno Watson that the followuirf com 
mutilation, dictated by him inhu lust illness, should appear at an early date 
m the Botanical Gazette — Eds ] 

For some time I have had a desire to give expression to 
my views upon botanical nomenclature Under the circum¬ 
stances, I must speak briefly and somewhat dogmatically. In 
my opinion botany is the science of plants and not the science 
of names Nomenclature is only one a/ those took which is 
necessary to botany, and this being the cose, points of nomen¬ 
clature should be subordinated to science. 

A principle of botanical convenience has been established 
by those who prefer one name to another on account of ex¬ 
pediency or convenience This principle should have a great 
deal of influence It has been so recognised by the greatest 
botanists, and from their authority receives great weight I pre¬ 
fer the word expediency as a better term than convenience to 
designate the principle, that the demands of science over-ride 
any merely technical claims of priority, &c 

Priority of specific names appears to be baaed entirely upon 
one section of the code of 1867 That simply says that 
when a species is transferred from one genus to another, the 
specific name is maintained. This principle is usually under¬ 
stood and applied in the way that the oldest specific name 
has a right in all cases to be retained It cannot fairly be bo 
interpreted and applied, since it governs only to the extent 
that this should be the law, but it Ls not to be made an ca 
pjst facto law Thus when a transfer has been made, that 
ends the matter so far as the choice of a specific name is con¬ 
cerned, and no one is authorized to take up a different name 
This practice of retaining the oldest name under the genus, 
no matter what older Specific names there msy be, was 
adopted by Dr Gray in his later years and by the Kew bot¬ 
anists, for the reason that once established and pretty generally 
recognized, It would avoid the great mass of synonymy, whicn 
is being heaped like an Incubus upon the science. I must 
express surprise that Dr Britton hid not considered it his duty 
to publish the last written wordi of Dr Gray which were 
addressed to him upon this subject and which expressed his 
positive opinions upon this point 

Thera is nothing whatever of an ethical character inherent 
In a name through any priority of publication or position 
which should render it morally obligatory upon any one to 
accept one name ret bee than another, otnerwise It would be 
applicable or true as well in the case of ordinal n>rtiM , mor¬ 
phological names, teratologies!, and every other form of 
name, to which now do one feels himself bound to apply the 
law 6f priority. The application of this law as at present 
practised by many botanists, which would make it tne one 
greaf law of botanical nomenclature, before Which every other 1 

1 From Boimmkml Gatette, voL xvil 
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must yield regardless even of common sense. Is a mere form 
of fetichum exemplified in science Many instances of the 
ipplication of this law aie not science but are rather supersti¬ 
tion Sereno Watson 

February 22, 189a 


The Reflector with the Projection Microscope 

The lantern Is now u c ed for so many purposes—scientific, 
photographic, aud recreative—that any improvement in its 
construction will be acceptable When we look into this 
instrument whilst at work we must be disappointed at the large 
quantity of light lost by reflection and by dispersion—light 
which ought to go to the illumination of the screen In the 
ordinary form of the lantern three lenses of dense glass arc 
employed, as condensers Each of these six surfaces reflects 
ana scatters the light, and the glass itself is absorbent of its 
rays 

The dioptric construction of the projection lantern has been 
well worked out by Messrs Wright, Newton, Salomons, and 
others, but the catoptric principle, which would eliminate 
almost entirely these disadvantages, has been scarcely at all 
studied 

Although my experiments have been made solely with the 
limelight in various forms, the following remarks may equally 
apply to light given by the electric arc:— 

If a reflector be used Instead of the ordinary condensers it 
13 obvious that the position of the lime cylinder must be reversed 
This will present no difficulty, for the tube holding the jet can 
be bent into a helical form The dark image of the lime- 
cylinder also will have no more practical disadvantage than U 
experienced by a like image formed by the small plane specu¬ 
lum of the Newtonian telescope 

As to the mirror itself, although a parabolic form is the most 
correct, a spherical surface will be sufficient for mere illumin¬ 
ating purposes, and thus expense may be spared in the grind¬ 
ing of ihe more difficult curve A speculum of from 5 to 7 inches 
diameter, having a radial curvation of from 24 to 3 inches, 
will grasp a large quantuy of light, much more than that ob¬ 
tainable from the 5-inch condenser usually employed. 

Silver deposited by one of the vanous reducing processes on 
the surface of a clear glass lens will have many advantage! over 
a metaj mirror. The front surface will give perhaps the finest 
definition, but by silvering the back part of a spherical glass 
film, or that of 1 ground lens, the brilliant surface will remain 
untarnished for an indefinite time, and the whitish bloom 
formed by slow volatilization of the incandescent lime 11 easily 
removed This silver film adheres with remarkable tenacity, 
and 1L will bear a great deal of heat without blistering or 
becoming detached 

1 have had considerable success in constructing ^uch mirrors 
from the large ornamental gloss spheres blown In Germany, and 
silvered within by Liebig's process, viz with milk sugar and 
am mo mo nitrate of silver A glass sphere of 10 or II inches 
in diameter may be easily cut into eight or nine mirrors by a 
red-hot Iron, and this without disturbing the silvering, which 
wdl require only gentle friction with a pad of cotton impreg¬ 
nated with a trifle of rouge to brighten it Thus, at the cost of 
a few shillings, eight or more mirron can be made, and also 
provision be made against possible accidents of cracking by 
heat j 

The light radiant is so placed that the secondary focus 11 inter¬ 
cepted by a piano-concave lens of dense glass, as has been hap¬ 
pily pro posed by Mr L Wright The convergent rays from the 
ipecqlum are thus made into a parallel beam, which must he de¬ 
prived of Its heat by an alum-trough, for the light and heat at 
the suhstage condenser is very great 

Convergence, I find, la usefully promoted by a piano convex 
lens of about eight Inches foens, placed two or three Inches 
before the above-noted piano concave lent. In all other respects 
the arrangements are like those of the usual modem projection 
microscope 

1 have pretty constantly used the ether-oxygen saturator, and 
1 consider It to be perfectly oafs, if ordinary precautions be 
taken. The oxygen, compressed In cylinders, is much recoin " 
mended, os there can be no mixture of vapour, except at the 
right place. Tbs U< shaped horizontal saturator, plugged with 
flannel, must bo well charged with ether, or with tne best gaso¬ 
lene, and care should be taken, before herlnidpn. or ending an 
exhihltloD, to shut off the oxygen tap before ctono^ ttye ether 
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tap. Thin will prevent the harmless " snap ” from the mixture 
in (he small chamber at the joining of the (jjas Lubes If a disc 
more than eight feet be required for the micToicope, n will be 
well to use hydrogen gas instead of ether, since the calibre of 
the jet cannot in the ether light very well exceed iV of an inch 
As an LXtra security, I pack the mixing chamber wuh asbestos 
fibre, moistened with glycerine , but, as before urged, the oxy 
gen must leave the saturator, saturated 

To insure the coincidence of the foci of the reflector with the 
optical axis of the microscope, it will be well to place three ad 
lusting screws in a triangle behind the mirror, and this last may 
nave both a small vertical and horizontal movement 

I claim for this catoptric arrangement a larger grasp of light 
than can begot from ordinary lenses, and this may be effected 
aho at a small outlay For the amateur constructor the plan 
will aflord many advantages G B Buckton 

Noie on the Colours of the Alkali Metals 

When these metals are heated in a vacuous tube in such a 
way as lo cause an extremely thin sublimate of the metal to 
condense upon the glass, the film so obtained will be found to 
posseu a beautiful and strongly marked colour That this colour 
U not in any way due to the combination of the metal wuh any 
lingering minute traces of oxygen, is evident from the fact Lhat 
vacuous lubes which have contained the dean and bright metal 
for years, and in which the metal has been frequently nicked 
and rolled about, and even vapourized in places, and in which, 
therefore, it is impossible to conceive of any oxygen remaining, 
will continue lo show the phenomenon whenever a portion of 
the contained metal is heated The experiment may readily be 
made by introducing a freshly cut fragment of the metal into a 
glass Lube sealed at one end and drawn dou n to a narrow and 
thickened constriction near the middle The lube is then drawn 
out at the open end and connected to a Sprengel pump As 
Boon as a good vacuum is obtained the tube is warmed through¬ 
out its enure length, the pump being still in operation, and the 
metal healed sufficiently high to cause it to melt and run out of 
the crust of oxide When the exhaustion is again ai complete 
os possible the lube is sealed off The metal is once more 
mefted, the whole tube being at the same lime gently heated, 
and the molten mass allowed to filter through the constriction 
into the other portion of the tube The vacuouB condition of 
the tube allows of the metal freely running through an extremely 
fine aperture, and in this way it becomes perfectly separated from 
all dross. The tube la then sealed off at the constriction On 
gently heating a minute fragment of the bright metal so obtained, 
by means of a a mall pointed gas flame, the coloured film of 
sublimed metal will at once be t^een Viewed by transmitted 
light, the colour of the film of sodium thus obtained is greenish- 
blue, inclining to green- Potassium gives a sublimate which is 
of a magnificent rich purple colour, while rubidium, on the 
other hand, forms a film which is a pure indigo blue 

In the cues of sodium and potassium, the colour of the metallic 
sublimates is different from the colour of the vapour as seen when 
the metals are boiled In an atmosphere of hydrogen Potassium, 
it will be remembered, yields under these circumstances a vapour 
potsetoJug an emerald-green colour, while that of sodium, which 
appean colourless when seen in small layers, shows a violet or 
purple colour when viewed through a sufficient thickness 

when the liquid alloy of sodium and potassium is treated in 
the tame way, Lhe sublimate obtained is round to be gTeeniih in 
colour nearest to the source of heat, quickly shading off lo blue 
ana purple as It is more remote from Lhat point. Indicating ap- 
patently that the two metals sublime separately. 

As a means of observing these colour phenomena, thu alloy 
is more advantageously employed than the solid metali them 
by rolling the liquid about, the sublimate may be 
wiped away and the experiment repeated Indefinitely In the same 
tube. 

, As to whether the colours of these sublimed films are properties 
ufji *° Particular metals, or are merely a function of the 
pbyo^u condition of the substances, it Is perhaps rash lo 
degiottliie> A number of other elements have been treated in a 
similar manner, but without similar remit* j thus lithium, 
cadmium, mercury, arsenic, tellurium, and selenium, when heated 
Ui vacuous tubes are rbadlly sublimed, but In no esse does the 
ipMir coloured. On the other hand, however, it la well 
■one of the very malleable metals when beaten out 
mt0 ww Altos are capable of transmitting light varying in colour 
"Wg ean to violet, O S.Nswth 
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Women and Musical Instruments. 

In answer to Prof O T Mason’s letter which appeared in a 
recent number of Nature (vol xlvi p 561), I may draw atten¬ 
tion to the following facts which bear upon a part of the subject 
which he broaches, namely, the part played by savage women 
in the use of musical instruments In the South Pacific Lne * 1 nose- 
flute " is very generally, though by no means exclusively, 
played upon by womeD In the account of the voyage of Copt* 
Cook and King there is in one of the plates a figure of a woman 
of the Tonga Islands seated under a hut playing upon a " nose- 
flute 11 A similar figure of a woman playing upon a " nose flute " 
may be been in plate 28 of LabilUdiercs "Voyage de la 
Petouse in tbe representation of a Tongan double canoe. 
Melville ( tl Four Months' Residence in the Marquisas Islands," 
p 251) mentions playing upon the "nose-flute* 1 as being "a 
favourite recreation with the females " In Wilkes' ,f U S 
Exploring Expedition," 111 p 190, there is a de-cnption of 
this instrument as used in the Fiji Islands, and it is stated 
lhat "no other instrument but the flute ['nosefluLe’J is 
played by the women as an accompaniment lo the voice ” 

1 urning now (o another genus of primitive instiuments, 
viz, the "musical bow," we find a peculiar local form, the 
“ I'angolo, * occurring at Blanche Bay, New Britain There 
are specimens of this at Berlin and Vienna This instrument 
is stated by Dr O Finsch {Ann dci K K Naturhxst 
Ilojmuseums , auppl vol in pi 1, p m)lo be only played 
upon by women of Blanche Bay Guppy Loo (" Solomon 
Islands,'' p 142), saya lhat the women of Treasury Island 
produce a soft kind of music by playing, somewhat after 
iht fashion of a Jew’s-harp, on a lightly-made fine sLringed bow 
about 15 inches loDg 

It cannot, I believe, be said that any of these instruments 
have been invented by women, and it is undoubted that 
women in savagery but seldom figure os performers upon musical 
instruments It would certainly be interesting to collect all the 
instances recorded I hope that the above few notea regard¬ 
ing instruments in the Noulh Pacific may be of use lo Prof 
Mason, and I can only regret Lhat lack of Lhe necessary 
tune prevents my going further into the malLer 

University Museum, Oxford, Henry Balfour 

November 7 


AN ANCIENT GLACIAL EPOCH IN 
A US TEA LI A 

A VKRY interesting ‘ special report” has just been 
issued by the Department of Mines of Victoria, 
giving an account of the remarkable evidences of glacia¬ 
tion observed at a locality about twenty miles south¬ 
east of Sandhurst, and about the same distance north of 
the great Dividing Range 1 The report is illustrated by 
a map and sections on a large scale, and by eight excel¬ 
lent photographic prints, showing the character of the 
deposit on the surface and in railway cuttings, the 
striated bed rock, and the stnated and grooved blocks 
and boulders, so that full materials are given for the con¬ 
clusion that we have here an undoubted glacial deposit 
A brief summary of this report will therefore be interesting 
to all student* of the phenomena and problems of terres¬ 
trial glaciation 

The district now specially described is about fifteen 
miles in one direction by five in another, and over this 
area of about thirty-six square miles the conglomerate is 
continuous, overlying the Silurian rocks of the district 
It has generally a rounded or undulating surface, but 
shows cliffs about 100 feet high in some of tne gullies, and 
its maximum thickness is estimated at 300 or 400 feet, 
while its highest point is About 700 feet above sea-leveL 
As well seen in the cliffs and several railway cuttings, the 
conglomerate consists of a matrix of sand and cUyey 
matter containing huge boulders, great angular and sub- 
angular masses of rock, pebbles, and rock-fragments of 
endless variety of sue, form, and material Many of 
these masses are planed, scored, striated, or polished. 

1 11 No 1*1 00 tha Glacial Gjoglomwai* Wild Duck Crack " By E. J 
Dunn, KGS. (R, g Brain, Oovwnmeni Printer, Melbourne) iBge.) 
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Planing is very common, and is either flic or with a 
hollow or a convex surface Some of ihe intensely hard 
hornfels blocks have been ground on one or more sides, 
several planes being sometimes ground on the same stone, 
while some very hard rocks are deeply grooved In other 
cases the stnations and scratches are so fine as only to 
be seen with a lens , while one surfa< e block of very hard 
material has been ground down and polished, so that 11 
glitters in the sun In fact, every form of surface grinding 
produced by recent glaciation appears to be here present 

The surface of the ground is everywhere strewn with 
pebbles and boulders, the result of the washing away of 
the finer materials of the conglomerate , but, besides 
these, there is a tract of about two and a half miles by 
one mile near the centre of the conglomerate-area, on 
the north side of Mount Ida Creek, which is rather 
thickly strewn wuh large blorks, termed by the writer 
11 erratics/ 1 though the> can hardly be erratics in the 
sense of having been deposited on the present surface by 
Ice There are forty five of these blocks, which are either 
of granite, sandstone, or quartz, and vary in size from 6 
feet by 4 feet, to 20 by 12 feet One of the finest, termed 
11 The Stranger,” of coarse-grained granite, is i6j feet by 
lofr feet, and 5 feet thick, the estimated weight being 30 
tons It is planed and scored in a remarkable manner 
as are most of the other blocks It is curious that beyond 
this limited area only three or four large blocks are found 
on the surface, while no pebbles or boulders derived from 
the conglomerate are found more than a hundred yards 
beyon 1 the present limits of that formation 

A striking feature of the conglomerate is the great 
variety of rocks present in it, seeming as if “the debris 
of a continent " had been here gathered together There 
are an almost infinite variety of grannes, syenites, 
gneisses, schists, quartzites, sandstones (hard and soft, 
coarse and fine), slates, shales, conglomerates, amyg 
daloids, porphyries, vein quartz, red, yellow, and grey 
jaspers, and many others Some of these can be identified 
with existing rocks, but others art not known in Victoria 
In some cases there is what appears to be river shingle, 
in others the delicate scratches preserved even on soft 
shale show that the material has not been exposed to 
any denuding action There are also sandstone beds of 
considerable extent and thickness intercalated with the 
conglomerate, indicating that there were alternating 
periods of river or current action while the conglomerate 
was being formed 

The whole of the phenomena here briefly sketched 
point unmistakably to glacial action , in fact, there 
seems to be hardly any part of Wales or Scotland where 
such action is more clearly indicated There are, it is 
irue, no moraines, because the period when the con¬ 
glomerate was laid down 15 too remote, both newer and 
older pliocene rocks overlying it in some places In¬ 
deed, from fossils found in shales overlying wjiat appears 
to be a similar conglomerate at Bacchus Marsh, south of 
the Dividing Range, the writer of the report is inclined 
to consider the whole formation to be of Palaeozoic age. 
In one part of the area the bed rock is exposed, and this 
is covered wuh abundant stnations crossing the stratifi¬ 
cation lines, indicating either powerful glacier or icebertr 
action 

A list of localities where similar conglomerates have 
been found is given, showing that they occur to the north¬ 
ward for about 250 miles along the foot of the hills 
bordering the Murray valley, disappearing under the 
Tertiary deposits of tne lowlands; they have also been 
met with forming the floor of the auriferous deposits in 
mines at Creswick and Carisbrook,on the nonhem slopes 
of the Dividing Range , and also, as already stated, at 
Bacchus Marsh, and a few other localities on the south 
|ide of the range. We are not told, however, whether 
sffnllar indications of glacial action occur In these 
localities If these deposits are reaJly all glacial and 
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contemporaneous, they indicate an extent of glaciated 
counLry that would imply either a very lofty mountain 
range or the occurrence of a real glacial epoch in the 
southern hemisphere 

The direct evidence of the superposition of Tertiary 
rocks of Pliocene age shows that the glacial conglomerate 
itself is of great antiquity, but no special attention ap¬ 
pears to have been given to the question of the age of the 
so called 11 erratics ” The fact that they are found in so 
limited an area seems to show that they are not derived 
from the conglomerate itself by the process of sub-aerial 
denudation, and the same thing is indicated by the 
apparent fact that they all reBt upon the present land 
surface The photographs seem to indicate this, and 
nothing is said about Lheir relations to the subjacent 
conglomerate, or whether any considerable proportion of 
them still form part of it, merely protruding above the 
surface, as would certainly be the case if they owe their 
present position to the mere washing away of the finer 
parts of the deposit But, if so, why should they be called 
1 erratics," as distinguished from the blocks and boulders 
which are still embedded in the formation? If, on the 
other hand, they are supposed to be true erratics—that 
is, to have been deposited on the present land-surface by 
ice agency—they must clearly be much less ancient than 
the conglomerate itself, or they would hardly retain such 
fresh-looking stnations, grooving, and polishing as some 
of them exhibit It is to be hoped that these most in¬ 
teresting deposits will be the subject of very careful study 
by Australian geologists, since they seem calculated to 
throw much light on the geological history of the old 
Australian continent AURtD R WALLACE 


ON THE WALKING OF ARTHROPODA 

I N a letter to Naturf, published January 8, 1891, I 
described the manner of walking of several insects 
Recently 1 have *been able to examine a greater number 
of Hexapoda, together with several Arachmda and Centi¬ 
pedes, and a few Crustacea The results of most of these 
observations were communicated to the Royal Dublin 
Society a few weeks ago 

I stated in my former letLer that most usually the 
insects examined moved three legs, eg the I sc and 3rd 
on one side, and the 2nd on the other, almost, but 
not quite, simultaneously In some insects it is the most 
anterior leg of this tnpod which is raised first, in others 
it is the most posterior An example of the first case 
is the cockroach, and of the second the blow-fly But 
again exceptions appear to occur in each case This 
almost simultaneous raising of the “ diagonals" is 
shown by observations, photographic and otherwise, Lo 
be the rule in all the adult Hexapoda which I have 
examined, except the Thysanura. Of this last group I 
have observed Tamocerus longtcornus t and find that, 
while it often moves by the simultaneous use of the 
diagonals, it also often raises its opposite legs simul¬ 
taneously in pairs, especially when the animal is walking 
on a smooth surface, and using the sucker which is 
placed on the anterior part of the abdomen 

This use of (he opposite legs in pairs w^s also found 
very frequently, as well as the diagonal walk, in the larva 
of one of the Coleoptera, and is always 10 be observed in 
caterpillars Thus it Is interesting to find ihat in one 
species at least of the Thysanura, which are regarded as 
having preserved many ot the characteristics of primitive 
insects the adult walks in the same manner as tne larva 
of other insects 

It is to be observed that those insects which have long 
aniennse move them, and apparently the maxillary palps, 
in accordance with the diagonal rule , for when tne front 
of one side is moved th t antenna of that side it 
twitched. 
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A midge and some arachnids very frequently use the 
front pair of walking legs as antenna The midge 
which 1 observed probably belonged to the Cheironomidse , 
it often, when at rest, stood on the two posterior pairs of 
legs with the anterior pair aloft in the air , when walking 
it moved them much as a beetle moves its antenna:, 
gently tapping the ground in front of it with them, their 
motions being always subject to the diagonal rule , in 
flight the midges often hold the anterior pair of legs 
Btraight out in front, while the last pair are held out in a 
similar manner behind, and probably have the effect of 
balancing the insect. 

The spiders photographed ( Tcgcnarta Derhamu and 
Tarantula pulverulcnta) also exhibited the diagonal 
motion and sometimes the use of Lhe anterior pair of 
legs as antennx When, in order to photograph them, 
these animals were put on a piece of paper floating in a 
shallow dish of water, so as to confine them without cast¬ 
ing a shadow on the apace in which they walked, they 
used frequently to stand on the three posterior pairs of 
legs at the eage of the paper, while they moved their 
anterior pair of legs through the air, or touched the water 
lightly with them Several spiders—for instance, Thcndion 
Stsyphum —have the anterior pair of legs longer than the 
others, and very frequently seem to use them as tactile 
organs Specialization in this direction is carried very 
far in the Pedipalpi, in which group the anterior pair of 
legs are very long, thin, and flagelliform 

The wave of motion in one set of diagonals (/ e the 1st 
and 3rd of one side, and the 2nd and 4th of the other) in 
the Tarantula sometimes travelled from before back¬ 
wards and sometimes in the opposite direction , while in 
Tegenana it passed on the whole forwards, but some¬ 
times commenced by the raising of one of the middle 
legs, or by the raising of Lhe two extreme legs of a set 

When confined on the floating island of paper, the 
Tarantula sometimes, after a good deal of hesitation, 
look lo the water When on the surface of the water, its 
legs, and sometimes the under surface of its abdomen, 
made conical capillary depressions in the surface, so that 
the water acted as a diffusing lens to the sunlight, and 
a dark circular shadow surrounded with a bright line 
appeared on lhe bottom of the dish corresponding lo Lhe 
depression at the tip of each leg This suggested a 
method of determining the weight supported by each 
leg, for the diameter of the depressions, and conse¬ 
quently that of the shadows, bears some ratio to the 
weight on the point which causes the depiessions By 
fixing the leg of a spider on the end of a straw, hung 
delicateJy as a balance-beam, and by measuring the 
diameters of the shadows caused by the depressions m 
the surface of the water formed by this leg for various 
positions of a nder on the straw, I find that these 
diameters are approximately proportional to the weight 
on the point causing the depressions Thus, by dividing 
the total weight of the spider proportionally to the 
diameters of the shadows, we get approximately Lhe 
weight on each leg 

Fig I is from a photograph or the Tarantula standing 

* 

* 

Fig 1 ’ 

r>n water; above the spider in the picture is its shadow 
on the bottom of the vessel, and at the ends of the three 
posterior pairs of legs in the shadow appear circular 
shadows corresponding to the depressions made by the 
*egs i and there Is also a shadow thrown by the deprei- 
lion caused by the abdomen. The weight of this spider 
was 30 mgrs. Thus wo find that approximately the 
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weights on the legs are thefollowing —On the right side, 
2nd supports I 875 mgrs , 3rd, 7 125 mgrs , 4th, 3 375 
1 )n the left side, 2nd, 4 875 mgrs , 3rd, 5 250,4th, 3 000 , 
and Lhe abdomen supports 4 500 mgrs When walking, 
the Tarantula usually supported all its weight on a tripod 
formed by the 2nd and 4th legs on one side, together wub 
the 3rd leg on the other side The weights on the tips of 
the legs when one photograph was taken were found to 
be -On the 2nd right leg, 9 50 mgrs , on the 4th nghi r 
10 25 , and on the 3rd left, 10 25 
Profile photographs also seem to show that the 1st pair 
of legs are not generally used to support much weight 
Fig 2 is a diagram of the positions of the 1st pair of legs 



bed 

Fig 2 


drawn from a number of profile photographs of Tegenana. 
1 he first position, is that of the leg which has been 
thrown forward, and is just about to come to the ground , 
d shows the position of the 1st leg when the body has come 
forward, owin^ probably to the traction of this leg as well 
as lo the pushing of some of the other legs, and so the leg 
is bent , b and t are intermediate positions The next 
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Fig 3 

figure is a somewhat similar diagram of the 4th pair of 
legs made from profile photographs. At a the leg has 
just been moved forward, and is on the ground, and is in 
a good position both fm bearing the weight of the bo ly 
and shoving it forward At e it is stretched to its full 
length, and so is not of any use in driving the spider for¬ 
wards, while, owing Lo its almost horizontal position, it is 
almost useless in supporting the weight of the body 
Accordingly the 9pider has commenced to raise the 
extremity of the leg prior to lifting the leg completely off 
the ground 

Last autumn I had the opportunity of observing two 
scorpions which Mr R. J Moss brought from North 
Africa and exhibited at the Royal Dublin Society These 
also appear to proceed according to the diagonal rule ; 
but I do not know what 19 the order of succession in one 
set of diagonals, as I have not yet photographed any of 
these animals. 

The hermit crab uses three pairs of lejp in walking— 
the chel«e f and two pairs of thoracic walking legs , these 
it uses according to the diagonal rule, whether it walks 
sideways or forwards Sometimes it simply shoves the 
chels along the ground without lifting them, while it 
moves the two pairs of legs in a diagonal manner. One 
of the Asellidae 1 found often used the opposite leg9 in 
pairs simultaneously when walking 

The centipede does not either nuse its opposite legs in 
pairs together, nor does it move its legs according to the 
diagonal rule In a number of photographs taken with 
an exposure of about th^^th of a second the legs appoar to 
move in threes diagonally, for instance, the 3rd, 4th, and 
5th, and the oth, loth, and 11th on one side move simul¬ 
taneously with the 6th, 7th, and 8th of the other side, 
while on the first side mentioned the 6th, 7th, and 8ih, 
with the 12th, 13th, and 141I1 are on the ground, and on 
the other side the 3rd, 4th, and 5th, and pth, 10th, and 
nth are also on the ground Ac either end of the 
body this order is usually more or leas disturbed , thus 
on the right aide the 14th leg might be ou the 
ground, while on the left Jne 13th, I 4 *h* 

15th would be also in contact with the ground; but 
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in none of the photographs was the symmetrical diagonal 
movement of the successive threes disturbed between 
the 2nd and I 2 tb pairs of legs inclusive This Apparently 
simultaneous motion of three adjoining legs may probabl) 
be explained by supposing a senes of waves, whose crests 
traverse three legB in the'^th of a second, to be passing 
along the body, since the different photographs show 
different legs moving in threes , thus in one photograph 
the 6th, 7th, and 8th on the left side arc seen to be moving 
forward, while in another the 5th, 6th, and 7th, are 
moving. 

Since reading the paper at the Royal Dublin Society, 
Mr, G H Carpenter brought to my notice two papers by 
M. Jean Demoor, u Recherches sur la Marche des 
Insectes et des Arachnides” {Archives dc Biologu } 1S90) 
and' 1 Recherches Sur la Marche des Crustacea " (.Archives 
dc Zoo logic Expdrimentalc ct Gdm'rale^ 1891) M 
Demoor points out the simultaneous use of the tripod in 
the insects which he examined, but as he did not use 
photography he does not seem to have observed the minute 
-want of synchronism of the legs of a tripod Figs 4 and 5 
illustrate this 1 These are two photographs taken of the 
same specimen of Blap r mucronata Fig 41s from a photo* 



Fig 4 


graph taken with a long exposure, and shows the istand 
3rd of the left side, and the 2nd of the right moving at the 
same time, just as it appears to the eye Fig 5 is from 

-jfv; 

Fig. * 

a photograph taken with less than half the exposure of 
4. and shows that while the 1 at leg on the right side is 
raised off the ground, the 3rd on tne same side and the 
2nd on the left have not yet been raised That they 
have not been raised and are now come to rest is shown 
by their backward position with regard to the body and 
other legs These two photographs also show that the 
antenna is often twitched almost simultaneously with the 
motion of the 1st leg of its side, M Demoor also ob¬ 
served a scorpion {Buthus australis ), but its method of 
progression does not seem to have agreed with that of 
the scorpions ( Buthus europaus) which I observed He 
k* 8 n °l» 10 far as 1 know, recorded any observations on 
spiders. Henry H Dixon 

Trinity College, Dublin, June. 


ON JEON ALLOYS 

*"THE merely mechanical expert in the working of 
* metals would naturally consider it probable that a 
given metal whea fused wlLh another would communicate 
its physical properties, roughly, in proportion to the 
quantity added. A soft, tough metal added to iron would, 
from bis point of view, render the latter softer , a brittle 
or hard metal would have the contrary effect, and so on 
throughout the whole series of metallic alloys. 

■ Jkt 3 »how Uw Hit, which y* raided from iha gnwjrf, qoii* 

thup. la dw ucgvnva tbty Art oaoro or lota blurred owIdi 10 ihafr motion 
during ih« upoAm 


Actual experiment would soon, however, show the 
fallacy of this, and that in the majority of cases no reli¬ 
ance could be placed on this assumption solely based on 
1 he physical properties of the elements severally con¬ 
sidered A further study of the laws which govern 
chemical combination would quickly show that alloys 
formed by fusion were not merely intermixtures, but that 
something else took place, bodies being often produced, or 
rather formed, differing considerably from the metals 
severally used It would therefore be fair to assume that 
the metals entered into combination with each other, and 
yet it would be found that the problem even at this stage 
was not completely solved. 

Further inquiry and experiment would indicate that it 
was not always possible to prove that chemical combina¬ 
tions “were in all instances" formed by fusion alone 
Instead of this something closely akin to only an inter¬ 
mixture of the metals occurred ; second, one of the metals 
had apparently dissolved in the other , third, it was diffi¬ 
cult to differentiate betwixt intermixture and solution. 
Here we are on all Touts with modern ideas which seem 
to have met with general acceptance, although it is not 
denied that elements or metaJs are capable of chemically 
combining with each other We are not, however, quite 
prepared to draw a hard and fast line betwixt chemical 
I combination of the metals with each other, solutions, 
and intermixtures of metals One appears to merge into 
the other, and no good reason “ so far as is known” 
can be given why solution, as ordinarily understood, or 
as defined by Van 't Hoff and others, may not be as 
applicable to fused metals as to the solution of certain 
Salts in water 

Water at 6o° vs nothing more nor less than fused ice , 
fu^ed iron, therefore, may obey the same laws, and, “like 
water,” may be capable of dissolving certain substances, 
and rejecting others, temperature constituting the sole 
difference—or plainly, solid ice is fusible at 6o°, iron 
at about 2500" 

Now what happens in the case of water? Certain bodies 
are soluble in it, others not, on lowering the temperature, 
these bodies are to a certain extent rejected, and nearly, 
but not quite, pure ice is formed , and so far as we know 
this equally applies to fused iron As an instance, on 
cooling, the carbon n rejected, and appears in the 
graphitic 1 form, merely diffused throughout the solid 
cold metal It is impossible here to treat this matter in 
detail; but enough, we think, has been said to indicate 
that the analogy is fairly complete throughout 

But there is another matter—apart from the solution 
of foreign bodies in fused ice or iron—which requires to 
be discussed Ice dissolves in warm water, and so does 
cold iron or steel in superheated fused iron , the hot fluid 
metal from the Bessemer converter fuses or dissolves 
large lumps of solid steel placed in it as easily as ice Is 
thawed in warm water Temperature here, in both in¬ 
stances, determines the quantity which can be added , 
the higher the heat, the greater the quantity which can 
thus be dissolved or fused, ere the bath becomes thick, 
pasty, and incapable of being poured out into another 
vessel. 

In so-called solutions the same rule appears to hold 
good , but, as all chemists know, there are many excep¬ 
tions ; In tome cases heat is evolved, In others absorbed, 
and some bodies are more soluble in the cold fluid 
solvent 

It is, however, believed that no instance can be quoted 
of a body being more soluble in iron at a low degree of 
heat than at a high one. Confining ourselves to hot fluid 
Iron or steel, it apparently readily dissolves cold metal. 
Similarly, other bodies, such as copper, &c , are dissolved 
in the same way when added to It 

The cold metal Is fused by absorption of the enormous 

1 Th* rvlttkna writing bttvju carbon and Iron an pun H tfi tod 
rtqoJn to tn Mf.irti.aly ducuttvd. 
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extra heat of the bath, but this may not be strictly 
true, for something like solution may also take place 
[n melting iron in the reverberatory furnace it often 
happens, when the heat is insufficient, that the iron sets 
id a pasty semi-fluid mass on the bottom of the furnace , 
the operator then adds some molten iron, and the whole 
soon oecomes fluid 

This process is closely akin to solution It cannot be 
explained as simple fusion of iron in iron , the molten 
iron, in fact, seems to exert a solvent action on the pasty 
metal, and heat alone plays only a secondary part 
This may seem absurd to those not practically engaged 
in the manufacture of iron, but the fact remains as the 
result of the experience of iron-workers, 

It follows that other metals can be similarly taken up, 
and the theory of certain iron alloys simplified There 
are certain metals intimately related to iron on the pe¬ 
riodical scale of the elements, also by atomic volume and 
atomic weight, and their combination with iron may be 
achieved by fusion, and possibly something like solution 
as well, as described, resulting in the production of a 
similar homogeneous product, which compound metal 
cannot well be termed either a solidified solution of one 
meLal into another, a chemical combination, or inter¬ 
mixture of metals The physical properties of this alloy, of 
course, are different from those of iron This seems an 
extreme view to take, but it may be mentioned that the 
absolutely pure elements prepared by special experts are 
known in some instances to differ somewhat from those 
accepted as such in an ordinary laboratory It has been 
also noted that the so-called impurity extracted does not 
differ very greatly from Ihe pure product, and yet is not 
precisely the same—(quoting from memory, n this applies 
especially to alumina,” why not iron?) 

As the result of an extensive experience in the che¬ 
mical examination of crude iron, steel, and the purest 
wrought iron, one finds that some metals cling persist¬ 
ently to iron—manganese is always present, nearly all 
contain copper, nickel also may often be detected if sought 
for, chromium is not so rare a constituent as might be 
supposed—all, however, in minute quantities in the case 
of wrought iron or ilessemer decarbonized metal 

It is curious that these particular metals should cling 
to iron, but the previous exposition of [heir relation to 
iron possibly affords a clue accounting for Lheir persistent 
presence. 

Again, one gathers from a study of Crookes’s theory of 
the genesis of tne elements, together with his spectroscopic 
researches on the composition of the rare earths, yttna, 
See, that one so-called element apparently merges into 
another by almost insensible gradations , it is probable 
that iron is one of these Probably it is, for recently it 
has been all but demonstrated by Prof Roberts-Austen 
and others that iron is a compound body, but the rela¬ 
tions betwixt these bodies are so close that they have not 
been isolated, and both are still termed iron 

We have evidence of the possibility of one element 
merging Into another and that iapn is not an element, 
and any one who has studied the periodic law cannot fail 
to see at least the probability that minute variations in the 
composition of the elementary bodies may occur, which, 
however, cannot well be differentiated by our present 
comparatively coarse analytical methods Modern 
methods, however, have been sufficiently accurate to 
enhble us to show that certain relations^can be traced 
throughout the Whole senes of the elements, and it is in 
this way that the periodic law has been formulated; and 
fairly trustworthy atomic weights have been obtained 

Admitting the possibility of minute venations in the 
composition of elementary bodies, or more correctly that, 
oa urged by Crookes, an element may have more than one 
fttonuc, weight—the atomic weight accepted being the 
ftfean qf these: with the periodic law for our guidance, 
ftftd *1*0 attaching due weight to the relations existing 
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betwixt the weights and volume of the atoms, it wou!d 
seem that the theory advanced of the homogeneous forma¬ 
tion of bodies by fusion 19 in accord with the periodic law, 
&c , governing the genesis of the elements. 

This is equivalent to saying that a fourth state of com¬ 
bination may be imagined, which is— 

(1) Neither solution of one metal in another 

2) Chemical combination of bodies 

3) Intermixture of bodies 

Hadfield's alloys of iron and manganese may be inem 
bers of this class 

The first series of these alloys are hard, but when the 
manganese exceeds 7 per cent the metal softens and 
alloys containing about 12 to 15 per cent of M11 are 
strong, tpugh, cannot be annealed, and cannot be termed 
either iron or steel, 

The same to a certain extent, it is believed, applies to 
the nickel alloys of iron 

There are other properties, which show that the heMn 
alloys are unique 

The alloys of chromium and iron recently made by Mr 
Hadfield appear to be of the same class, as also those of 
nickel and copper with iron 

More plainly, the homogeneous compound bodies 
previously commented upon may be practically termed 
elementary bodies similar to the quasi-elements of the 
rare earths studied by Prof Crookes These bein^, 
however, within the domain of practical chemistry, it is 
easy to demonstrate their compound nature, not for¬ 
getting “ that, as previously noted,” it is not easy to 
entirely eliminate these bodies allied to iron 

We may even go further and assume that the fourth, 
state indicates a species of combination even more inti¬ 
mate than the chemical combination of the chemists 

In fact, reactions 11 occur quite unlike chemical com¬ 
bination in which atoms only combine with atoms, or 
bodies are built up atomically " The fourth state may go 
beyond this , at present this is pure assumption , jet an 
eminent man of science has suggested that even the 
atoms may be smashed ', and this is equivalent Jo saying 
that under certain conditions the atom may be non¬ 
existent , or in an alloy of, say, iron and nickel or iron 
and manganese, the separate atoms of iron and mangan¬ 
ese do not exist, or in an alloy of iron and Mn or 
nickel, the severally separate atoms of Fe and Mn, &c. f 
may have no tangible existence apart from each other, as 
in the case of true chemical combination Further, thi* 
seems more probable if wc remember that chemical com¬ 
binations are, according to modem viewa, nothing 
more nor less than structural formations governed by 
physical laws which regulate their molecular arrangement 
and the relative positions of the atoms to each other, 
just as in any structural work built by the hand of man, 
certain laws or rules must be adhered to In Nature's 
laboratory something beyond this may be going on— 
something, indeed, altogether outside our limited know¬ 
ledge and experience 

Iron is only one member of a very complicated group, 
which are closely in accord both as regards their atomic 
volumes and weights and position on the periodic scale of 
the elements , and, if we are to accept the work of Prof. 
Crookes, the well-known investigations of Prof Roberts- 
Austen, Osmond, and some da^a derived from the 
spectroscopic work of Lockyer, one may be really justified 
in assuming that quasi-elenigpts maybe formed by fusion 
in the workshop— 1.0 , elements which can afterwards be 
dissociated by 6r dinary chemical processes The 
accepted elements, it is true, have not been so dissociated; 
but it is clear something has been dene 10 indicate the 
compound nature of it least some of these 

The theory of the possible existence of Iron as a quasi 
element when fgsed with other dements of like nature 
dashes with the generally received Ideas of chemical 
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combinations or solution , because undoubtedly these are 
formed. 

Granting that chemical combinations likewise take 
place, does it not seem probable that when these latter 
are present they may be strictly termed impurities 7 

If so, iron alloys may be divided into two classes—(i) 
those in the homogeneous or fourth state, 11 the true 
alloys," (3) those in which chemical combinations or 
solution only takes place , and this latter class may be 
termed impure metal, in contradistinction to the first or 
quasi elementary body 

In conclusion it is urged that many of our most emi¬ 
nent metallurgists and men of science have “ by very 
different modes of investigation’ 1 come to the conclusion 
that iron itself is a compound very complex body It is 
true that we have only indirect proof of this, but it only 
remains to find methods of isolating these bodies from 
each other 


NOTES 

The medals of the Royal Society are this year awarded as 
follows —The Copley Modal to Prof Rudolph Virchow, For 
Mem R.S , for his investigations in Pathology, Pathological 
Anatomy, and Prehistoric Archaeology , the Rumford Medal to 
Mr Nils C Dundr, for his Spectroscopic Researches on Stars , 
a Royal Medal to Mr John Newport Langley, F R S , for hu 
work on Secreting Glands, and on the Nervous System , a 
Royal Medal to Prof Charles Pritchard, F,R S , for hu work 
on Photometry and Stellar Parallax , the Davy Medal to Prof 
Franfols Mane Raoulr, for his researches on the Freezing 
Points of Solutions, and on Lhe Vapour Pressures of Solutions , 
the Darwin Medal to Sir Joseph Dalton Hooker, F R S , on 
account of hli Important contributions to the progress of Syste¬ 
matic Botany, aa evidenced by ibe “ Genera Plant arum 11 and 
the n Flora Indies," bat more especially on account of his 
intimate association with Mr. Darwin in the studies preliminary 
to the - 'Origin of Specie*,” The award of the Royal Medals 
has been graciously approved by the Queen 

The American Ornithologist*’ Union has been holding its 
tenth congress at Washington The meetings began on Tnetday, 
and were held in the U S National Museum 

James Plant, FGS, of Leicester, who has just died in 
his seventy-fifth year, was well known as a local geologist in 
the midland counties, and as a member for some yean of the 
ComtnULee of the British Association on Erratic Blocks. Such 
blocks are numerous in Leicestershire, those on the southern 
side of the county being chiefly derived from the Chain wood 
range, and Mr. Plant was diligent in searching out and record¬ 
ing lhe more Important of them Several large boulders 
strlaicd and partially polished stand in the grounds of the 
Leice'ler Museum, rescued by him from various railway 
callings. In 186B he collected a very fine series of massive 
■penmens representing all the hard rock formations of hli 
native county, for exhibition at the meeting of Lhe Royal Agri- 
cullu al Soctety. These were afterwards built up into a great 
cone about 8 feet In diameter and 15 feet high in the museum 
grounds, and when the enlargement of the baildibg necessitated 
its removal they Wen formed Into a diagrammatic geological 
section on another site. Having to be again removed two yean 
ago some of thepi war* used to form a rough geological model 
of Cham wood Forest In the Abbey Park. In hu latter yean 
Mr. Plant acted as consulting geologist In several Important 
borings for water and coaL The carious concentric .rings on 
the face of a rook in C barn wood Forest interested, him greatly, 
and with much trouble and labour he succeeded In obtaining 
plastut casts of them. He was active also In procuring photo¬ 
graphs of many of moat remarkable geological features of 
the district J 

NO. 1203. VOL. 47] 


Dr R v Wettstein, of Vienna, editor of the Oisitrrtuh- 
ische Botanuch* Zeitscknft) hu been appointed ordinary Pro¬ 
fessor of Botany at the University of Prague 

The Prussian Government has decided to introduce Lhe use of 
the Centigrade thermometer instead of that by Reaumur, which 
11 still m use in some parts, and no further Reaumur thermomelon 
are to be supplied to any public officials The Centigrade thermo¬ 
meter has long been in use in Germany for scientific purpose!. 

A valuable collection of fossils, minerals, and shells, com¬ 
prising several thousand specimens, and particularly rich in 
specimens from the carboniferous formation, has just been pre¬ 
sented to the UnivenuLy College of North Wales by Mr. Evan 
Roberts, of Manchester It is hoped that this gift will become 
the nucleus of an important geological collection suited to the 
educational requirements of a University College, and that similar 
gifts will from time to time be made to the College by those 
interested in lhe progress of geological study 

The Oxford Medical Society held its fint meeting on Satur 
day last, at the University Museum Sir Henry Aclrnd 
presided The inaugural address was delivered by Sir James 
Paget He said they all knew that the practice and science 
of medicine, or, as it was sometimes called, the science and art of 
medicine, *ere by some regarded as things quite disiinct, wide 
apart, and m study almost incompatible A few there Were 
who had the capacity of pursuing both The great mass of those 
engaged in Lhe pursuit of medicine were either practitioners or 
men devoting themselves to science Each method of work was 
essential to the practice of the other It might be nBlccd how 
could practitioners work as men of science even where they had 
the time for it ? He believed that would come about by the in 
crease in the leaching of science in all medical schools and 
Universities. He poinLed out the work which might be under¬ 
taken by the society, and spoke at length on various mbjecu 
which might be studied with advantage. Prof Burdon-Sander¬ 
son said the society had been established for the furtherance and 
promotion of science, and they wished 10 make an advance, so 10 
speak, towards the University. There was a yearning in the 
minds of the medical profession in Oxford to anile Itself more 
closely than it had hitherto with the scientific studies of the 
University which depended immediately on medicine 

The weather has 00ml treed very unsettled daring" the past 
week, the most notable features being the prevalence of fog and 
abnormally high temperature During the Utter part of Iasi 
week fog extended over nearly the whole of England, as well as 
a large part of the Continent, In London and the suburbs in¬ 
tense darkness occurred on several days, interspersed with veiy 
short intervals of sunshine, but in the north western parts of the 
kingdom the wemLher was generally fair These conditions were 
due to the distribution of pressure, which was cyclonic over the 
western portion of these islands, but anti-cyclonic over western 
Europe. Temperature was uniformly high for the season, the 
daily maxima ranging from about jO* to 6o", and reached 6a° 
in several places in the southern counties on Monday. This 
maximum is the highest that hai been recorded In the neigh 
bourhood of London during lhe last-ten years In lhe early pan 
of the present week a deep depression passed to the wmiward 
of lieland from (he Atlantic, Causing southerly gales in the north 
and west, with rain in all pans of the country, the amount 
measured at Valencia Observatory on Monday exceeding an Inch. 
On Tuesday afternoon a fresh depression reached our south-west 
coasts from rhrsonth eastwards, whilea trough of low pressure lay 
over the Bay of Biscay and Ifrancr, causing farther heavy mini and 
local fogs. For the week ending the 12th instant the reports show 
that bright sunehlne was, as might have ben expected, very de¬ 
ficient generally, especially over northern and nntern Bog land, 
where the percentage of pedal btariuTation fcaaTadyg j the lowest 
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amount was at Stony hunt, where it was only 2 per cent The 
•oath'West of England enjoyed the brightest weather, as there 
the sunshine amounted to 33 per cent of the possible amount 

The current number of the Aunalen far Hydrographic contains 
a short note of a hurricane at Marseilles on October I, which is 
said to have been more severe than any experienced during the 
last thirty years From 8 a,m until i p m the wind, rain, hail 
and lightning were in cedant, all the lower parti of the town 
being under water, while several houses and bridges in the 
neighbourhood were destroyed The weather charts for the day 
•how that the storm was caused by a small whirl which occurred 
on the south eastern side of a large depression, whose centre lay 
in the south of Scotland While ihe centre of the depression 
scarcely altered its position, the whirl increased in extent, Imt 
diminished in intensity, and on October 3 u had crossed Northern 
Italy and lay over Hungary 

Mr, Charles Carpmafi, director of the meteorological 
service of the Dominion of Canada, urges in his latest report the 
need for more Lhorough inspection of the various stations 
under his control He points out that the stations m Great 
Britain and Ireland, connected with the Meteorological Office, 
London, are constantly inspected, and that in every country 
where meteorology is worked out on a large scale inspection is 
admitted an the only syMem whereby trustworthy and satisfactory 
results can be obtained. He recommends therefore that a 
sufficient appropriation should he placed ar his disposal to enable 
him to have the meteorological stations in the Dominion 
inspected and the observers thereof thoroughly instructed in the 
dutiei required of them If ihn is not done the data furnished 
to the Central Office cannot, he says, he accurate 

Two numbers have now been issued of the new series of the 
quarterly cryptogamic journal, Grevtllea, under the editorship of 
Mr G Masses. It is conducted very much on the old lines, 
and contains many articles of interest to cryptogamists It is 
strange chat one peculiarity of the journal should still he retained 
which detracts very much from us usefulness as a work of re¬ 
ference, the absence of any table of contents or Index to each 
separate number. 

The Cambridge University Frets hoi issued the Sedgwick 
prize eaaay for 1886, by the late Thomas Roberts, on Ihe Juras¬ 
sic rocks of the neighbourhood of Cambridge The easay has 
been edited by Mr Henry Woods, Scholar of St John’s College, 
and Lecturer 00 Paleontology in the Woodwardlan Museum 
In an Interesting preface, Prof. T McKenny Hughes explains 
the nature of the problem which the author endeavoured to solve, 
and expresses his belief that the work is indispensable for the 
student or Cambridge geology, and most valuable lor all special¬ 
ists In the Jurassic rocks. 

Sir Henry H* Howorth ha« completed and will shortly 
publish a considerable work on whlclrfce has been long engaged 
•niltled, lM The Glacial Nightmare and the Flood," It begins 
with an account of the various theories which have been forth¬ 
coming to explain the drift phenomena. In whleh the very large 
literature on the subject has been for the tint rime condensed and 
tabulated. It then proceeds to criticise the extreme gUelal 
▼tews which have recently prevailed among geologists, and to 
••11 in question the theory of uniformity as developed by the 
folio*ms of Lyell and Rhmsay, and especially to attack the 
notion that Ice is capable of distributing miterlah'oVerhundreds 
of milae of level country, and of producing many pf the effect! 
attributed lo U hy the glacial school of geologtefe The author 
HIM that the evidence points to lbs former existence Of much 
1*fg«r g iid e rm than exist now, hat not to on let /period when 
Uw^psmr regtene were co ve red with lee. On the epmrery, 
gHat gketenerttfediMe by side oTtenite plains. Lastly he 
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argues that the phenomena of the drift can only be explained by 
revening in a large measure to the diluvial theories of Sedg¬ 
wick and Murchison, Vpn Much and others, and that the purely 
geological evidence is completely at one with that collected in the 
author's previous work on “ The Mammoth and the Flood," and 
establishes that a great diluvial Catastrophe formalin the temperate 
rones the dividing line between the mammoth age and our own 

Ths Libraries Committee of the Glasgow Town Council, in 
the eleventh general report on the Mitchell Library, Glasgow, 
make a suggestion which deserves to he kept in inind It u to 
the effect that an admirable way of perpetuating the memory of 
a relative or friend would be to present a public library with a 
separate collection of books, to be kept together and called by 
iuch name as may seem proper to the donors " Such a me 
morial collection," say the Committee, ii would, with propriety, 
be composed of hooks devoted to any department of literature or 
learning m which the person to be commemoraled was interested 
or which the donors desired to Bee more fully represented ” 

A valuahle paper on the present state oT Morocco 
is contributed to the current number of the Revue Seuniifiqu 4 i 
by M A Le Chiteher He brings ouL very strik¬ 
ingly the mixed character of the population of Morocco. 
h irst he notes the fair-haired, blue-eyed type, which is 
represented in the sculptures of some tombs of the twelfth 
Egyptian dynasty Then come the various Berber types, 
the Arab*, several elements (including the Draoua) which 
have come down from remote antiquity, Spanish Moon and 
Jews, and the descendants of Christian captives. M Le 
Lhdteher thinks we must also take into account descendants of 
Phenictans, Carthaginians, Romans, Byzantines, and Vandals. 

Mr C H Eicenmann has contributed to the Proceedings of 
the U S National Museum (vol xv J a paper in which he pre¬ 
sents a valuable account of the observations made by him on the 
fishes of San Diego and vicinity from December II, 1888, to 
March 4, 1890 Especial attention was paid Lo the spawning 
habits and neasons, the embryology, and migration of the fishes 
of Southern Californio. A diary was kept of the occurrence of 
each species throughout the year 1&&9 and part of 1&90 Mr. 
Eigenmann’s knowledge of the occurrence of each species is 
largely baaed on observations of the fish brought into the mar 
keU, which he visited twice or thrice dally, and of those caught 
with honk and line by the numerous habitual fishermen found 
on each of the wharves, and of those caught by the seiners, whom 
he accompanied on several occasions Daring the etrty part of 
18S8 each individual fisherman sold his catch os best he could 
and the data for this part of the year are not as full as for the 
latter part of 18SS, when practically the whole catch was brought 
to two markets, where Mr Eigenmanft coaid see the fish as they 
were unloaded The knowledge of the ocean fishes Is largely 
derived from frequent visits to ocean tide-pools, from the fish 
brought to the markets, and from a taro weeks 1 stay on the 
Cortes Banks As a matter of course, hundreds of specimens of 
most species have been observed to every otae preserved, and the 
present paper u to be looked upon as a contribution to the 
economic history of the fishes, rather than to the anatomy of 
ihe various species With two exceptions, the types of the new 
species discovered, and otherwise interesting specimens, have 
Iteen deposited in the U S. National Museum A nearly com¬ 
plete leries of types has been pieced in the British Museum, and 
Moor series in the Museum of Comparative Zoology and the 
California Academy of Sciences. 

The Committee of the Field Naturalists 1 Club of Victoria 
have hit upon an excellent plap for interesting the more active 
members In definite lines of Investigation They have arranged 
that specie,! meetings shall be held once a month for the carrying 
on of practical work which cannot conveniently be undertaktn 
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at the ordinary monthly meetings. The first of these special 
meetings assembled on August 21 In the Royal Society 1 ! Hall, 
Melbourne We learn from the Club's journal that there was a 
good attendance or members, those interested in microscopic 
work being principally represented. No fewer than twenty-four 
microscopes were set up Mr J Shephard undertook to give a 
slight sketch of some Interesting forms amongst the confers. A 
typical form was first described, the chief points in its structure 
being made clear by good diagrams, and then variations in the 
various order* from this type were briefly referred to—special 
allusion being made to the modifications in the ciliary wreath 
and the foot, Mr Shephard had fortunately met with a large 
number of the Australian member of the rhizolic group (Lacinu- 
laria pcduncnlaia) t and at the conclusion of his remarks a slide 
of mounted Individuals was handed to each member for careful 
examination udder the microscope Half an hour was profitably 
Spent in the endeavour to make out all Lhe points of detail 
in the specimens, during which time Mr Shephard also supplied 
full Information as to the best methods of mounting and examin 
mg these Interesting organisms Some four 01 five entomologists 
had a quiet corner to themselves, where they compared speci¬ 
mens and talked over some plans for future operations 

At the ordinary monthly meeting of the Field Naturalists' 
Club of Victoria, on September 12, the feather boots of a native 
rain-maker from M'Donnell Ranges were exhibited It is be¬ 
lieved among the natives of certain tribes in Central Australia 
that droughts are caused by the swallowing up or all moisture by 
a rain-devil If this personage can be captured and made to 
disgorge, fain follows at once. The feather boots are worn by 
the native rain-maker in order that he may steal noiselessly and 
unawares on the author of the drought and consequent misery 
Mr A W Howitt 13 having drawings made of these boots, 
which he considers to be one of the most valuable and interest¬ 
ing additions to aboriginal ethnology yet brought to light 

An interesting paper on the anthropology of Spain, con¬ 
tributed to the 11 An ales " of the "Soc espafiola dc Hlstorla 
Natural " by Lula de Hoyos Sainz and Telesforo de Aranzadi, 
has now been published separately at Madrid The paper is 
accompanied by three excellent maps, in which, by means of 
various degrees of shading, tbe authors bring together a number 
of most interesting conclusions One of these mips shows the 
cranial types which prevail in different parts of Spam 

In the November number of the Mediterranean Naturalist , 
Mr John H Cooke gives an interesting account of his recent 
discovery of Urtui arctos in the Malta Pleistocene The late 
Admiral Spratt and the late Prof Leith Adams found among 
tbe cavern deposits of the Maltese Islands a remarkable land 
fauna, Including elephants, hippopotami, land tortoises, gigantic 
dormice, and aquatic birds. From the fact that many of the 
remains of elephants presented Lhe appearance of haring been 
fiercely gnawed, It was concluded that carnivora bad lived 
in the district, bat, notwithstanding the most diligent search 
extending over a period of twenty years, the only tangible 
evidences in support of the inference were Lhese gnawed bones 
Mr. Cooke has now solved the problem His dUcoveiy was 
made in the spring of ifa^e present year, when, with the aid of a 
money grant from the Royal Society, he carried out some ex¬ 
cavation* In the Hot Dalam cavern, a subterraneous gallery 
situated in a gorge of tbe same name In the eastern extremity of 
Malta. After having excavated six large trenches and obtained 
some hundreds of bones of Sippotamus pentlandi , EUfhas 
mnadnuftsu, Ccrvus barbaric** , and numerous other animals, 
he had tbfc satisfaction of discovering an entire ramus of the 
lower Jaw bf a heir, Urns arcto* with Its canine and molar* iV* 
as well as fire other canines belonging to other individuals 
of the fame species. Afterwards four other canines were dls- 
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covered, each of which was in a fairly perfect state of preserva¬ 
tion One of these Mr A b Woodward has determined os 
belonging to the left side of the mandible of a species of Cams 
equalling a wolf in size Associated with these remains were 
found several vertebra and fragments of limb-bones of hippo, 
and vertebra and portions of horns of stags ; bat none of them 
presented any evidenres of having been gnawed 

There is some difference of opinion as to whether the process 
of digestion is promoted or hindered by bodily exertion Herr 
Rosenberg recently made some experiments on a small dog with 
reference to this point {PfiugePs Archiv ). The animal was fod 
once daily with a certain quantity of lean horseflesh, lard, and 
rice, and the amount of nitrogen and fat daily absorbed was de¬ 
termined by an examination of the excreta. There were five 
senes of experiments, each consisting of a rest pc nod of several 
days, followed by a working pc nod of several days, 

the dog being made to work in a kind of treadmill In 

some cases these efforts were made during stomachic diges 
tion, in others during intestinal In both senes of experiments 
the differences observed lay wiLhln the limits of physiological 
variations, the inference being, accordingly, that In a healthy dog 
the utilization of food is quite independent of whether the 
animal reits during digestion or is energetically at work 
Whether this applies to man could only be determined by 

direct experiment Herr Rosenberg thinks it probable, how. 

ever, as observations on people with heart disease appear to 
show that the absorption of food is to a certain extent indepen - 
dent of the circulation and distribution of the blood 

The characteristic mantle of ascidians, consisting of a ground 
mass with cellulose and embedded cells, has been much 
studied, especially with regard to the origin of the cells The 
most favoured view is that it is produced by the ectoderm, that 
it is a thickening of the outer epithelium Recent researches 
by Kowolevaky, however (described to the St Petersburg 
Academy) give reason for believing that the mantle-cells ore 
from the mesoderm Studying the metamorphosis of Phallusxa 
mamilfata, he observed certain mesoderm-cells applying them¬ 
selves to the ectodermal epithelium, penetrating it and entering 
the mantle, which (secreted from the ectoderm) was before 
quite transparent These cells alio move freely about in the 
mantle, and this amoeboid movement 11 further in favour of 
their mesodermal nature A similar process occurs in verte¬ 
brates, viz., the passage of lymph-cells (leucocytes) through 
epithelium to Lhe surface of a mucous membrane, or the surface 
of the body (in fishes), the mucous layer is comparable to the 
ground moss of the mantle But in vertebrates the cells at 
length disappear, whereas in ascidians they persist. Besides 
their share in the growth of the mantle, they have an important 
function as phagocytes. In compound ascidians certain Indi¬ 
viduals are every now and again perishing, and these dymg 
parts are knowu to be absorbed by the mantle cells. Also, In¬ 
coming foreign bodies, such as bacteria, the cells attack and 
seek to destroy. Numerous bacteria are always present ip the 
mantle of tunlcata Moreover, experiments were made by 
introducing bacteria through fine glass tubes Inserted In the 
mantle ; the mesoderm-cel Is collected round these tubes, entered 
them, and fought wltb the bacteria. Kovalevsky attaches 
great importance to this function, and supposes the above-men¬ 
tioned passage of wandering cells to the surface of epUhetia to 
be explained as a means qf protection against the intrusion of 
■gents of disease. 

Ml L, Sr^NMU gives in the fifteenth volume of the Pro¬ 
ceedings of the U & National Museum an Interesting preliminary 
description of a near genus and species of blind cave salamander 
from North America. The discovery of a blind Cave Salaman¬ 
der in America 1 Is regarded by Mr Stcjueger as “one of the 
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most important and Interesting herpetological events of recent 
years." The discovery is primarily doe to Mr F A Sampson, 
who, In July lut year, Found the adult animal as well as a larva 
in the Rock House Cave, Missouri, and Forwarded both to the 
U S National Museum Mr George E Harris afterwards 
went to great trouble in order to procure additional specimens 
Unfortunately, he has only succeeded so far in obtaining larvee, 
but Mr. Stejneger hopes to be able to secure more adults A 
more detuled anatomical description of this interesting animal 
is postponed until then, as he has not felt justified in mutilating 
the type specimen beyond what was necessary in order to ascer¬ 
tain the character of the vertebra The present preliminary 
description is, therefore, only prepared in order to call attention 
to the discovery and to supply the diagnosis by which Ihc am 
mat may be Identified. 

Dr Morris Gibbs contributes to Science an interesting paper 
on the food of humming-birds He has carefully dissected many 
hum nlng-birds, both old and young, but has never found any¬ 
thing to convince him that the birds live on insects It may be 
that at times when flowers are scarce some species of insects are 
captured, but Dr Gibbs is satisfied that in season, when flowers 
are abundant, the ruby throat of Michigan lives on honey, 

IN a recent investigation of the action of accumulators, Herren 
Neumann and Streintz have shown (Wied Ann ) that lead has 
the power of absorbing hydrogen In one case the metal was 
used as an electrode, and charged with electrolytic hydrogen , 
in another it was melted, and a current of hydrogen passed 
through it Care must be taken that the charged metal is not 
in contact with ulr, os the oxygen of Lhe latter then unites with 
the hydrogen, and this, the authors think, is why previous 
observers have not been able to prove an occlusion of hydrogen 
by the lead plates of accumulators The authors examined other 
metals, and they give the following numbers for the gas absorbed 
per unit volume of metal —Lead, o 15 , palladium, 502 35 , 
spongy platinum, 29 95 , platinum black, 49 30 , gold, 46 32 , 
silver, 000, copper, 481, aluminium, 272, iron, 1917, 
nickel, 16 85 , cobalt, 153 00 When the same pieces of metal 
were repeatedly used, the occluding power generally fell off, 
in the cate of the noble metals this is thought to be due to 
increased density , hut why the occluding power of iron and 
cobalt should be reduced to one-half or more was not explained 
Nickel and copper retained their power Wuh regard to the 
high power of co jalt, the authors tried that meial m a volta¬ 
meter, but curiously it showed no hydrogen polarization when 
the charging circuit wai opened. 

Musas. Williams and Noagate's Natural Science Cata. 
logue (No, 9) Includes classified lists of books and periodicals 
on mathematics, astronomy, meteorology, physics, electricity, 
chemistry, microscopy, optics, mechanics, engineering, tech¬ 
nology, 4 c., in French, German, and other foreign languages 

Thi opening meeting of the one hundred and thirty-ninth 
session of the Society of Arts was held yesterday (Wednesday) 
evening. The following arrangements have been made for 
the ordinary meetings*—November 23, "The Dlspoial of 
lhe Dead," by F, Seymour Haden, November 30, "The 
Copper Resources of the United States," by James Douglas , 
December 7, "The Chicago Exhibnioo, 1803," by James 
^™dge | December 14, "The Utilization of Niagara," 
hj Prot George Forbes, F ■ R.S. The following papers, 

dales hare not yet been fixed, will be read — 
Transatlantic Steamships," by Prof, Francis Elgir, "The 
citation and Estimation of Small Proportions of Inflain- 
°«* tn Vapour in tha Air/* bj Prot Frank Clowe., 
Tha Purification of (be Air Supply to Public Build- 
‘"BAjBd DwtUtag*," by William Kay) "Pottery Gluon 
UKUtClaaslfieatbD ^ Decorative Value in Ceramio Design," 
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by Wilton P Rix , " The Chemical Technology of Oil Boiling, 
with a Description of a New Process for the Preparation of 
Drying Oils, and an Oil Varnish," by Prof, W Noel Hartley, 
F R S , " The Mining Industries of South Africa,” by Bennett 
Ho Brough , " Ten Years of Progress in India," by Sir William 
Wilson Hunter; " Australasia os a Field for Anglo-Indian Col¬ 
onization," by Sir Edward N C Braddon, Agent-General for 
Tasmania, "Indian Manufactures," by Sir Juland Danvers, 
late Public Works Secretary, India Office , “ Caste and Occupa¬ 
tion at the last Census of India, M by Jervoise ALhelstane 
Bainea, Imperial Census Commissioner for India, "Mexico, 
Fast and Present," by Edward J Howell , 11 Newfoundland," 
by Cecil Fane "New Zealand," by W B Percival, Agent- 
General for New Zealand- The following courses of Cantor 
lectures will be delivered on Monday evening', at eight o'clock 
Prof Vivian Lewes, "The Generation of Light from Coal 
Gas ’ (four lectures, November 21, 28, December 5, 13 ), Dr 
J A Fleming, "The Practical Measurement of Alternating 
Electric Currents " (four lectures, January 30, February 6, 13, 
20), Prof W Chandler Roberts-Austen, F,R S , "Al¬ 
loys" (three lectures, March 6, 13, 20) , Lewis Foreman 
Day, “ So ne Masters of Ornament" (four lectures, April 
io, 17, 24 , May 1) , C Harrison Townsend, "The History 
and Practice of Mosaics" (two lectures. May 8, 15) A 
special course of six lectures, under the Howard bequest, 
will be delivered on the following Friday evenings at eight 
o’clock Prof W C Uuwm, F R S , "The Development and 
Transmission of Power from Central Stations" (January 13, 20, 
27 , February 3, io, 17) 

The additions to the Zoological Society's Gardens during the 
past week mdude a Squirrel Monkey (Chrysothnx sciurcd) 
from Guiana, presented by Mrs K Betts , a Brown Capuchin 
(Cebus fat it ell us 5 ) from Brazil, presented by Miss L. Black¬ 
burn , a Himalayan Bear [{/rsus tibetanus 9 ) from Burmah, 
presented by Major W H Cunlifte , a Hemng Gull (Larus ar¬ 
gent at us) British, presented by the Rev Sidney Vatcher , a 
Goshawk (Astur palumbanus) captured at sea, presented by 
Capt F Manley , an Egyptian Vulture {Neophron perenoptents) 
from Africa, presented by Mr J L Teage , two-Bunt¬ 
ings ( -) from North Africa, presented by Lord Lilford, 

FZ b , eighleen Filfolu Lizard* {Lacerta muralis var fijfolen- 
sis) from the Island of Filfola, eighteen Wall Lizards {Lacerta 
mumits var tihguerta), an Ocellated Sand Skink (Sepsoce A 
lotus), a Moorish Gecko (Tartntola mauntanica ), 1 Turkish 
Gecko (HcmxJactylus turcxcus) from Malta, presented by Capt 
Robert A Threahie; a Common Kile [Sftlvus ictimus ) from 
Spain, received in exchange , five Dingoi (Cams dingo), bom 
in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The New Comit —The weather has prevented observations 
of the new Comet Its brightness Is about that of the nebula In 
Andromeda, and it has been suggested that it is a return of 
Biela’i Comet 

Comet Brooks (August aS) —The following ii a continua¬ 
tion of the ephemeris of Comet Brooks for tho present week, 
extracted from Astronomtsehe Nachnehttn, No. 312 — 


12A Berlin M, T 


IB91. 

R A app. 
h. m. a 

DecI app 

n i 

Log r. 

Log A 

Br 

Nov. 17 

10 25 

3 

-a 35 * 




19 

■ *9 

40 .. 

3 34 7 




19 

34 

20 .. 

4 34 8 


99568 


20 , 
21,. 

^ 39 

■ 

4". 

i$i 

0-0674 

20 51 

22, 

48 


7 37 '5 




23 

S 3 

27 ki< 

8 390 

. 

9 'M ®3 


34 • 

.10 58 

00 

9 4D'8 - 

. 0*0540 . 

22 70 


The unit of brightness occurred on August 31 



64 


NA TURE 


[November 17, 189a 


The motion of this comeL will be noticed from the above 
ephemens to be very rapid in a loutherly direction, amounting 
to about I D per day 

The Light of Planets —The question as to whether the 
light of planets Is capable of casting shadows must have, 
especially during the last few months, been in the minds of 
many, and perhaps many observations have already been made, 
bat unfortunately not published With regard to this. question, 
VAstronomic for November contains two notes, the first of 
which, communicated by M Marcel Moye on August 30, 
relates to the planet Mara His observations were made just 
before the meridian passage and in a room where Lhe light of 
the planet could enter the open window In this way while 
paper invisible in the corners of the room was easily dis¬ 
tinguished when placed on the wall opposite the window, while 
one could see well the shadows between the fingers of the hand , 
placing a newspaper in the light of Mars only the place of the 
table and the numher of the words could be recognized, but not 
read, as was lhe case with Jupiter M Moye concludes then 
that Man certainly casts shadows, less strong than those of 
Jupiter but still appreciable 

In the note on the light of Venus M Lt_on Guiot tells us 
that on August 29, when about to get up to observe Jupiter, he 
was astonished ai the brilliancy ol the light that entered his 
window Observing his watch, which was hanging on the wall, 
be was actually able to trace its shadow on the wall, for he sayi 
that all was visihle as in the lipht of the moon , one could even 
read the newspaper It was about this time that Venus was 
constantly seen wuh the naked eje in full daylight 

Stellas Magnii udes in Relaiion to ihk Milky Way 
—Prof Kapieyn Is lhe author of an important memoir, which is 
published in the Bulletin Hu Comxti International Permanent 
pour l'executinn photographique de la carte du ciel, relative to 
an observed systematic difference between the photographic and 
visual magnitudes of stars depending on ihetr distance from Lhe 
Milky Way Prof Kapteyn first noticed that a difference 
existed in 1890, but in lhe present paper he presents a pre¬ 
liminary account of the results he has obtained The cliches 
which have been under examination were exclusively those 
made at the Cape Observatory for the chart mentioned above 
In this discussion he has adopted the two following laws 
(l) that increasing the time of exposure in the proportion of 

I to a 5, the fraction of a magnitude gamed is o 7, and (2) the 
atmospheric extinction of actinic rays rises to 2} above the 
visual rays Since there is an undoubted difference between the 
photographic and visual magnitudes, denoting this difference by 
the symbol An, the author commences to investigate whether this 
quantity is ever equal to zero, that is when ine photographic 
and visual magnitudes are equal, and if so to find the locus of 
thene points Charting the points down on a map and con¬ 
necting them up by means of curves, lhe latter are found to 
follow In a striking manner the path of the Milky Way Tahle 

II give* the values of Am obtained from several cliches, and 
the positive values lie without exception between these two 
curves, while the negative ones are situated without Taking 
Inin consideration both hnght and faint *tars, that is stars from 
the 4th to the loth magnitude, lhe author finds lhai there 
a strong relation depending on their galalactic latitude exists 
between them, whether they be even very near or distant from 
the Milky Way, and the same systematic variation of A m 
apparently holds good, being represented by the formula 

Am = a + kB 

representing the galalactic latitude and k = - O™ *0099 A 
cr 00 io, 

In seeking for an explanation of the difference, Prof Kapteyn 
investigates each possible cause singly. His conclusion, to 
stale briefly, amounts 10 this, that, if one considers the stellar 
magnitudes given in the “ Uranometnque" and in Gould's 
M Catalogue of Zones” (it is from these two sources that he has 
obtained the visual magnitudes) to be correct and not subject to 
vyitrmatic eiTori amounting sometimes to as much as half a 
magnitude, then it most be concluded that the light Of the stars 
situated In the Milky Way or in ila vicinity Is much richer In 
actinic rays than those at considerable galalactic latitudes* We 
may remark (hat the publication of this paper has been purposely 
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hurried owing to the importance of the matter therein, but 
all hough sufficient observations have not been taken in account 
for a very rigid investigation, Prof Kapieyn hopes to eliminate 
many of the difficulties and accidental errors by the discussion 
of cliches of different regions of the sky, differing in galalactic 
latitudes, marie at equoJ altitudes, on similar plates, wuh equal 
length* of exposure 

The Canals of Mails —The late opposition of Mars, and 
the re observation of the dnubling of the canals has brought 
forward many theories relative to this very curious phenomenon. 
There seems to be no doubt now that this doubling i-* not due 
to instrumental deficiencies, or even to on optical delusion 
caused by lhe fatigue of the eyes , but that it is a real observed 
fact and therefore requires a rigid explanation Omitting the 
now well known hyp theses suggested up Lill quite lately, the 
most recent i<* that put forward by M Norman Lockyer and 
which is recorded in Nature, vol xlvi p 448 Mr Lebour 
also (Nature, vol xlvi. p 611) points out the likeness of these 
marking 1 * to the cracks produced id glass broken by tonlon, 
adding that the chief characteristic features in the Man 1 line? 
are there produced In Comptes rendus (No 18) for October 31 
M Stanislns Meunier relates another possible cause, and illus¬ 
trate" the phenomenon experimentally The ex^«nment Is 
as follows —He takes a poli-hed metallic surface and on it 
traces a series of lines and spots, representing as nearly as 
possible the Martial surface as seen by u*, and illuminates it all 
by sunlight He then stretches at some distance (a few milli¬ 
metres) from it a fine transparent piece of muslin Looking 
at the surface through this medium he findH that all the lines 
and spots are doubled, and, 11 Be germinerpar suite de1'a|ipan- 
lion, i cole de chacune d’elles de son ombre, dessin^e sur la 
mi usseline par la lumiere que le m^tal a rrffltfchie " A fact 
observed by M Schiaparelli is that the canals when doubled 
are not always exactly parallel, and that sometimes there is an 
“aspect de nehulosii^ " Thc*e and other peculiarities are, 
according to M Meunier, reproduced by simply undulating* 
the muslin His explanation is that the solar light is reflected 
from ihc planet's surface very unequally, thui from the con¬ 
tinents exceeding that emitted by the deeper parts, seas and 
canals Although the atmosphere is a limpid one, we are 
unable to see its motions , bat if, as he says, tne icrial envelope 
includes a Lranspaient veil of fog at a nullable height, a contrast 
would he produced, as was the case with Lhe muslin, by the 
production of shadows “ qui pour une ceil placd ailleurs que sur 
le prolongemem des rayons reflechm, h c6t<? de chacune des 
surfaces peu r^ffdchissanies, une image pareille h elle ” I Ids 
explanaiion of the phenomena of shades by reflection if valid 
should of course hold good for the planet Venus when properly 
situated, and that it ih not observed on the Mood Is only 
another proof that our satellite hoi no atmosphere 


GEOGRAPHICAL NOTES 

The Prime Fmnfaue slates that a subterranean town, laid 
out witb rrgular streets in a series of gTeat caverns, near Karki, 
on the right bank of the Amu darla, has recently been explored 
Pottery and metal work were found amongst the ruins, and from 
the coins and inscriptions «en lhe town must have been 
occupied at least as early u the second century b c. 

By the new const! to lion* of the United States of Brazil the 
■eat of government Is to be transferred from Rio de Janeiro to 
a site upon the central plateau where an area Is to be marked 
off u 1 federal district A scientific mission under Senor 
Crulp has been appointed to examine the region where tbe three 
rivers, Sao Francisco, Tocantins, sod Parana, Lake their rise at 
an elevation of over 3,000 feet, with the view of finding a suit¬ 
able site for the new capital. 

Mr. D J Rankin communicates to the Scottish Geographical 
Afagaine an account of his journey up the Zambesi In 1890-91, 
with a map of ibe country between the Zambesi aud Shire 
He found the Zambesi freely navigable for light-draught 
s l earn on as far as the Acababassa Falls, more than 100 mfle^ 
from Lhe sea, tbe Lupala spiosli presenting no difficulty 
Between Lupata and Acababassa extensive coal deposits occur, 
and these are sun to become valuable. Beyond the Calls aftet 
a portage of about thirty miles, the Zambesi ii again andgable 
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. to Zumbo, and thence for a distance of 300 miles up the Loangwe 
h river 

A nomination to the geographical studentship of j£ioom 
the University of Oxford will be made at the end of Hilary 
term, 1893 Particulars of the appointment may be obtained 
from Mr Mackinder, Lhe Reader in Geography 

Two sudden deaths of men known in connection with 
minor exploration and geographical writing are announced 
Mr Theodore Child, author of “ SuuLh American Republics” 
and other works, died of cholera at Ispahan, and T leutenant 
Frederick Schwatka, who has travelled extensively in Alaska, 
committed suicide in Portland, Oregon 

Mr Pratt, whose departure for the head waters of the 
Amazon was announced in tlm column at the time, has been 
compelled to relinquish the expedition on account of ill-health, 
and is now in this country 

At the first meeting of the Royal Geographical Society the 
certificates of 106 new members including 13 ladles, were read 
Thu in the largest numl>cr seeking admission into the society 
which has yet been proposed at one time 

DR NANSEN'S ARCTIC EXPEDITION 

TAR FRIDTJOF NANSEN opened the session of the Royal 
^ Geographical Society on Monday night by a description 
of hu plans for crossing the north polar region, and received a most 
enthusiastic reception from a crowded audience Hu scheme in¬ 
volve* two separate considerations (1) the direction of the pre¬ 
vailing polar currents, and (2) the means by which these currents 
can be utilized for transporting an expedition All attempts to 
reach the pole by Smith Sound, by the east coast of Greenland, 
and by the north of Spitzbergen have been complicated by con¬ 
trary currents , the few expeditions by way of Bering Sea, 
although equally unsuccessful, have had the currents in their 
favour 

Taking into Account all the availahle data, it appears that the 
polar current between Greenland and Spitzbergen carries south¬ 
ward between 80 and 120 cubic miles of water every twenty-four 
hours. The Gulf Stream drift may carry 60 or 70 cubic miles 
of water a day into the polar bum north of Nova Zembla, about 
IO or 14 cubic miles daily 1 robahly 11 >w in through Bering Strait, 
and posaibly about one cubic nnle a day of fresh water pours in 
on the average from lhe great Siberian rivers, This comparatively 
small addition of fresh water must account for the saliuuy of the 
Greenland outflowing cui rent being somewhat less than the 
avenge salinity of the North Atlantic Theoretically there 
would thui appear 10 be a current running from near the New 
Siberian Islands towards ihe north of Greenland 

The exiitlnce of such a current 1* strongly indicated by the 
drift of the Jeannette from7l° 30'to 77° 15'N after being caught 
m the ice, this drift being northwestward from Bering Strait 
Again, article* lost on the sinking of the Jeannette in the latter 
position off the New Siberian Islands were found on an ice-floe 
near Juliinehaab, in the south of Greenland. A throwing stick, 
of a kind made only by the Eskimo of Alaska, wu found a few 
yean ago near Godthaab, on the weal of Greenland Siberian 
driftwood l* stranded regularly on the coasts of Greenland, and 
even on the north coast of Spitsbergen These facts can only 
be accounted for hy the theory of an ocean current across the 
polar basin The evidence of (he relative thick new of ice in 
different parts of lhe Arctic Sea, and of the occurrence of Sibe¬ 
rian diatoms in the mud nf ice floes between Greenland and 
Iceland U strongly confirmatory 

Dr. Nansen intends to make the northwesterly current trans¬ 
port him across the middle of the polar basin, and b 1 give him an 
opportunity for making scientific observations nearer the pole 
than has ever previously been done, He will sail next June via 
the Kara Sea lor the New Siberian Islands, thence work a way 
u far north as possible , when stopped, he will run into ihe ice, 
*Qd await the lime when he will be drifted into the open sea 
again between Greenland and Spitsbergen He has had a ship 
hnilt In Norway expressly for the voyage. Her form is such as 
to Oanie the ice, on doting round, to lift her out of the water, 
ihe will rest upright on ill surface. This vessel, named the 
Forward), is built of very long-seasoned timber, and 
strongly put together than any other vessel of her size 
Jn^phme Uoabeiv are of great thickness, and set dose together, 
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so that if all Lhe planking were stripped nlFihe vctnel would 
remain watertight Lhe planking is fir'd a ceiling of pilch 
pine, alternately 4 and 8 inches thick, then outside two layers 
of oak, 3 and 4 inches thick respectively, and <ver all is an 
11 ice sheathing ” of from 3 lo 0 inches of 1 he hard and slippery 
greenheart lhe sides are ihus Irom 28 to 32 inches thick of 
i>olid wood The decks are equally stiong, and the cabins are 
planned so as to he isolated by si<*re rooms and coal-hunkers 
from the Bides, while non conducting uialeiiaU such as cork, 
felt, and reindeer hair are mlroduced between the walls or 
deck;, and Lhe rooms lo guard the crew from cold 

lhe vessel is sharp fore and aft, and both propeller and rudder 
may be lifted in wells so as Lo avoid risk of fouling the ice The 
rudder ls deeply immersed when in action, so lhat floating ice 
will not touch it Both stem and stern overhang greatly, ami 
are heavily plated with iron Lo crush and cul through thin 
ice The length of keel is 101 feel, and the lcnglh of neck over 
all is 128, while the greatest beam (exclusive of ice sbeaihing) i» 
36 feet, and the depin 17 feet These prop »ruons are very un¬ 
usual, but were adopted as Lhe result of experience in ither 
ships With light cargo she will draw 12 feel, and fully loaded 
■Si, the displacement beinjj about 800 tons She is rigged as 
a three masted schooner, with square sails on the foremast, and 
haj» an engine of 160 indicated horee-power The crow's neat 
on the maintopmast is 105 feet above ihe water line, so as to 
give a wide horizon for the look out Two large decked boats 
are earned, in either of which the whole crew of twelve men 
could live if the ship were lost Dogs, sledges, ski, several 
small boats, canvas fur budding extra boats on an emergency, 
and provisions for five or six years arc taken A pendulum 
apparatus 1, included in the scientific outfit, which is otnerwiue 
| very complete J he ship is fitted with eleciric light ihe dynamo 
may be wurked by a windmill when coal can no longer be spared, 
or as a last report it can be driven by a <~apsi.au arrangement 
adapted for four men, thus supplying healthy exercise and useful 
work to one third of Lhe crew, and abundant light to the rc- 
I maining two-ihirds 

I lhe duration of the voyage cinnut Ire estimated, as it will 
| entirely depend on the rale of drilling, which mu>t vary con- 
1 sidcrably from year to year, but judging from the movement of 
I the Jeannette relics, two year-, ought lo suffice. 


A REMARKABLE CASE OF GEOMETRICAL 
IS OMERIsM 

A N exceptionally interesting memoir 13 contributed to the 
current number of Liebigs Annafen by Prof. Wisliceau*. 
of Leipzig, who has latterly identified himself no earne-uly with 
the subject of molecular configuration It has been au^pCLted 
for some years that there are iwo ii imenc unsatmaied acids of 
Lhe composition C^ll 7 COOH One of th se substances exists 
in the free state in the roots of Angelica archangelica and has 
therefore received the name of angelic and The other com¬ 
pound is found along with angelic acid id Roman oil of cumin 
and has been termed tiglic and Ihcse two acids, moreover, 
behave so similarly in almost ail their reactions with other sub- 
utances that the conclusion has been rendered inevitable that 
they must be represented not only by (be above formula, but by 

/CH, 

the same constitutional formula, CH B CH L( Thai 

m;ooh 

the two acids are not identical, however, was indicated hr 
certain slight differences of behaviour, and Prof. Wislicenus felt 
convinced that the two were In fact geometrical- or stereo 
isomers, the difference consisting in a different arrangement of 
their various radicle groups in space He considers it probable 
that the nature of ihe difference may be represented In one 
plane by the following foruiulc. 

CH.-C—H H—C—CH, 

CH,-<!!-COOH nod CH.-C—COOlI 

Angtllcadd Tiglic ac*d 

Judging from previous experience of the behaviour of other 
geometrical isomer* ol a similar nature, it appeared probable that 
the halogen addition products of the lwo acids would exhibit 
differences so marked as to determine definitively ihe separate 
nature of the two acids. Under the direction \»f Prof WishcenuB, 
therefore, oneofhU pupils, Herr Plickcrt, undertook the invest 1- 



66 


NA TURE 


[November 17, 1892 


gallon of ihe bromine addition products of angelic and llglic 
acids, and was successful in showing that the two products were 
essentially different, exhibiting properties indeed so dissimilar 
that their identity was entirely out of the question Although 
then similar constitution was indicated by melting-points differing 
by only one or two degrees, yet it was found that the crystals of 
the dibromide of angelic acid immediately reacted with water with 
production of a colourless oil, whilst the dibromide of tiglic 
acid remained unchanged in contact with water , moreover, the 
two compounds upon decomposition of their sodium salts, yielded 
two mono brom-pseudo-butylenes, which differed essentially in 
their capability of reacting with alcoholic potash. 

In the year 1890, however, Prof Fitlig, of Strassburg, who 
had previously investigated the subject in conjunction with Herr 
Pagenstecher, and had obtained identical bromine addition pro¬ 
ducts from the two acids, published a paper in the Annalen in 
which he sought to show that the results of HerrPuckert were 
incorrect, and that the two substances were identical. Prof 
Filiip has since requested Prof Wislicenus to withdraw the work 
or substantiate it, and further charges Prof Wislicenus with lee- 
ing facts through ihe veil of his Lheory Unfortunately Prof 
YfVlictnus has been unable hitherto to meet the attack owing 
to domestic loss and serious illness, but at last he la able to pub¬ 
lish the results of areally classical piece of work which he has 
carried through himself; and which not only demonstrates the 
truth of Herr Puckcrt’s conclusions, but places the results beyond 
all criticism, and shows the singular cause of Prof Filtig'i in- 
abilny to repeat them It is indeed ’■emarkable, but neverthe¬ 
less true, that the fate of ihe theory of geometrical isomerism 
has actually been trembling in the balance owing to the different 
situation of the draught cupboards in the Leipzig and Strassburg 
laboratories In Lhe former laboratory they are placed between 
the windows, and in deep shadow , in the Strassburg laboratory 
they arc against the windows, and are consequently brightly 
illuminated in daylight Now Prof Wislicenus j-hows that the 
dibromide of angelic acid is only formed in the absence of 
bright light, rays of daylight intensity being absolutely fatal to 
its formation Hence Prof. Fitlig only obtained the relatively 

more stable dibromide of tiglic acid, which in a good light is 
yielded by both angelic and tiglic acids As the ca a e is so re¬ 
markable, it may perhaps not be uninteresting to give a brief 
summary of the work of Prof Wislicenus 

During the course of other researches concerning geo 
metrical isomers. It was found that in order to obtain addi¬ 
tion-products in which no internal re-arrangement of atoms had 
occurred, it was necessary to ohserve three conditions, One 
must operate at the lowest possible temperature, exclude light 
as much os possible, and take care that ihe halogen to be added 
is always present in tolerably large excess When these three 
conditions ore observed, the two respective and distinct bromine 
addition-product,! of angelic and tiglic acids xre always obtained 
They are probably represented by the formula — 


CH, Br H 


II Br CH, 

\ / 

C 


/|\ 

CH, Br COOH 

Dibromide of 
angelic acid 


CH, Br COOH 

Dibromide of 
llglic aad 


The operation of preparation is best conducted as follows 
—A Quantity of bromine, at least half as much again as is re¬ 
quired by theory, and dissolved in three timet m weight of 
carbon bisulphide, is placed in a flask surrounded by Iced 
water The fluk is fitted with a triply bored caoutchouc 
■lopper, through one hole of which Is Inserted a thermometer, 
through a second an exit tube furnished with a calcium chloride 
drying tube, and through the third the end of a burette con¬ 
taining a rotation of pure angelic or tiglic acid in fire Limes Us 
weight of carbon blsdlphfde The draught cupboard is darkened 
as much as possible end then the acid solution is slowly allowed 
to rue into the flask. After the expiration of a few noun the 
formation of the bromlnated compound l* complete, and the 
carbon bisulphide may be evaporated awsy in a rapid stream of 

dl ^Tbe difference between the two compounds is apparent eves 
at this early stage, for the tiglic compound commences to 
crystallise long before the removal of all the carbon bisulphide, 
and soon form* a snow-white rasa of crystals. On the contrary, 
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the atgelic dibromide shows no sign of crystal 11 ration, remain 
ing as an oil for some lime after Ihe removal of aJl the carboi 
bisulphide Eventually it crystallizes to a hard yellowish mui 
The only solvent from which it was found practicable to re- 
cryslallize the angelic dibromide was the pentane fraction of 
petroleum ether boiling at 33 -39 s . 

The melting-point of pure angelic dibromide is 86 5-87 That 
of I iglic dibromide is 87 $-88 The two substances behave quite 
differently upon resohdification The former congeals to a 
transparent resinous mass, whilst the latter forms an opaque 
solid 

The most sinking difference is apparent in their respective 
behaviour towards water The dibromide ol tiglic acid is only 
hlightly soluble in water, and dissolves unchanged, crystallizing 
out again upon evaporation The dibromide of angelic acid, how¬ 
ever, instantly combines with the equivalent of one molecule of 
water, to form a curious unstable liquid, an oil of high refractive 
power, which is somewhat soluble in excess of water, and is 
ngam deposited upon evaporation This liquid compound is 
also formed when the dibromide is exposed to moist air, while ihe 
dibromide of tiglic acid is not changed in a moist atmosphere 
In dry air the angelic liquid compound again dissociates 
into the dibromide and water vapour In fact the dibromide of 
angelic acid would appear to act as an excellent indicator of the 
hygroscopic state of the atmosphere. 

The two dibromides show a further difference m solubility, 
the angelic compound being far more readily soluble in all the 
solvents experimented wilh 

Finally ihe crystals of the two compounds, although both 
belonging to the inclinic system, are absolutely unlike hrom 
measurements made by Dr Fock, they are shown to exhibit 
different forma, entirely different angles, and different disposition 
of optic axe*L 

From ihe above description it will be quite evident that the 
two compounds are certainly not identical 

In conclusion, Prof Wislicenus gives the results of attempts 
to obtain the dibromide of angelic acid in bright sunshine in the 
open air, then when working in front of a window, and again 
wnen the experiment was performed upon a table in the centre of 
ihe laboratory In the first case, instead of the angelic com¬ 
pound, 92 8 per cent of the dibromide of tiglic acid waa ob¬ 
tained, in the second case 89 6, and in the third case 88'7 per 
cent These results render it perfectly clear why Prof. F»Um 
could not obtain the angelic compound in his experiment!, and 
they also show how it is possible for two chemists, both working 
wilh a desire to ascertain the truth, occasionally to obtain results 
apparently at complete variance with each other 

A E Tutton 


MARINE LABORATORIES IN THE I UNITED 
SIA i ES 1 

^vNLY in comparatively recent times hss the tremendous 
^ Importance of ihe bearing of ihe invertebrates upon the 
general questions of biology been appreciated We have seen 
that some work was done upon these animals it an early dale, 
when the minds of workers were not much iroubled by »rteoret- 
lcal considerations, but lhe study of the adult forms Is !■> small 
a part of a real undemanding of these animals that it was 
unsatisfactory work, and never became popular among investi¬ 
gators until embry ological methods had been introduced. 

Dr. Brooks hu remarked that “nearly every one of the great 
generalizations of morphology is based upon the study of marine 
animals, and most of the problems which are now awalilnga 
solution must be answered in the same a ay " 1 We find the 
reason for I his in lhe fact that ibe biology of the present day Is 
a study of vital phenomena and of natural laws governing living 
things The Importance of the invertebrates depends, there¬ 
fore, upon the fact that In them life exists under simplified con¬ 
ditions, a Abiding opportunities for lhe study of questions far 
which higher forma are, with our present knowledge, loo 
complex. 

As ibe study of invertebrates hu extended, it hu became 
more and more desirable to have more favourable conditions for 
| this work, more abundant facilities for collecting and oppor- 

in 


* Reprinted Aon 11 Biological Tracking In ib« Cc 
States.™ by John P. Campbell, Pro's tear of Biology 
Georgia, u»u*4 by the U *k Bouu or Edoeauon. 

* Johns Hopkins Unlvanjiy Circa]*;*, vol, vL, p 57 
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unities for studying animals alive Much of the early work 
fas done upon specimens collected and stored in museums, but 
rorlceri, both id ibis country and Europe, had frequently made 
xeursions to the seacoast for the purpose of studying the m 
ertebrate forms constituting so large a part of the marine 
fauna* 

The unsatisfactory nature of this work was of course evident 
Suitable accommodations and working appliances could not be 
provided under these circumstances, and desirableness of 
establishing permanent seaside laboratories was early felt 
Nothing was done, however, in this country until 1871, when 
John Anderson, a wealthy citizen of New York, presented to 
Prof Agassiz the island of Penikese in Buzzard's Bay, 
together with the sum of $50,000 with which to found a seaside 
station for the study of marine life Another friend gave him a 
yacht of 80 tons burden for use in collecting Agassiz had 
long wished for Buch a laboratory, and no one but himself 
could have aroused the necessary enthusiasm for carrj 
ing out the project He soon set to work and built large 
aboratorles, with suitable accommodations for a large number 
of workers In 1873 they were opened for work This con¬ 
stituted the first opportunity enjoyed by American students of 
studying marine animals in tbeir native waters, with proper 
appliances for work It inaugurated a new era in scientific 
research, being the first outward expression of an idea which 
has since taken a firm hold upon the investigators of the count ry 
The death of Agassiz in December, 1873, pul an end to the pio 
ject. The buildings were used but lwo seasons and then 
abandoned 

Of this laboratory Prof Whitman says — 

11 At the close of the second and last season at Penikese, m 
1874, Alexander Agassiz appealed to the colleges and all in¬ 
terested boards oF education lor support, but all in vain, for not 
a single favourable reply was received, and 90 his intention to 
remove the laboratory to Wood's Holl was never carried out 
Thus that great and memorable undertaking, after absorbing 
money enough to build and equip a mom magnificent laboratory, 
was abandoned from lack of interest on the part of educational 
institutions rather than of means Such a failure, it must be 
frankly confessed, is not one to inspire confidence, but its cx- I 
planation removes the apparent grounds for discouragement | 
tt was the marvellous personality of Prof Agassiz that made I 
Penikese a possibility It was his magic influence that created I 
that school, his commanding individuality that organized and 
vitalized it All interests centred in him so completely that 
with bn sudden removal the enterprise was left without a soul 
The school had no coherency except in his magnetic power and 
intellectual strength, and the moment these elements of stability 
were withdrawn, collapse followed as a natural and in¬ 
evitable consequence. Then, too, it should be remem¬ 
bered that Prof Agassiz lived just long enough to 

demonstrate the impracticability of maintaining such 

a school in such a locality, bat unfortunately not long 
enough to convince the scientific world of its utility The school 
was an experiment , its master was stricken down before it 
could be fairly tested, and the times were not ripe for it ” 

The establishment of this laboratory was an event of the 
greatest significance because of its bearings upon the history of 
education Not only was Penikese the first biological station 
established in ibis country, and, indeed, In the world, but it was 
the beginning of the summer-school movement which has spread 
■o generally over the country, and which, it should be noted, 
began with original research and finally extended to include the 
work of elementary instruction. 

The movement met with the cordial support of naturalists 
everywhere, and was almost Immediately followed by the estab¬ 
lishment of Dobra's magnificent station at Naples Soon after, 
ifl 1875, * seaside station was established it Helder by the 
Netherlands Zoological Society, and other smaller ventures 
followed In Europe. 

The need of opportunities for seaside study in the United 
States was too generally felt by those who Dad come under 
AgoisU’s Influence for the project to be allowed to stop The 
wantages of this method of work over museum study bod lm- 
pruned themselves at least upon a few workers, and accordingly 
find several attempts made to found new laboratories They 
differed In character and aims, but all agreed In being founded 
tyoa the one Idea of studying marine animals In their native 

mat direct successor of tbs Penikese laboratory Is the 
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private laboratory of Prof Alexander Agassiz at Newport 
While this building is constructed on a much smaller scale than 
(hat at Penikese and is open only to a limited number of 
workers, yet it is prominent for the elegance of its appointments 
and its conveniences for work 

The first laboratory for seaside study established in this 
country after the abandonment of Penikese was maintained by 
the Peabody Academy of Sciences, under the guidance of Prof 
Packard, with the co-operation of Prof Kingsley and others 
This laboratory was for elementary instruction rather than re¬ 
search, and remained in existence only from 1876 to 18S1 

In 1 ^78 the trustees of the Johns Hopkins University made an 
appropriation to allow a party of workers to spend some lime 
in seaside study The party was under the guidance of Dr W 
K Brooks, who had himself been a pupil of AgaBBiz and a 
member of the Penikese laboratory The location selected 
was at the lower part of the Chesapeake Bay, from which the 
name of Chesapeake Zoological Laboratory was chosen No 
permanent buildiDgs were erected, as it was intended, if 
possible, to change the location from year to year , but an out¬ 
fit of boats and collecting apparatus was provided The 
summers of 1878 and 1879 were spent about tne lower part of 
Chesapeake Bay at Cnsfield, Md , and Fort Wool, Vo., at 
which places special attention was given to the development of 
the oyster 

At the opening of the third'season, in 1880, the need was 
felt of a locality that would offer □ greater variety of objects for 
study, and accordingly the summers of 1880-82 were spent at 
Beaufort, N C This locality proved especially favourable, 
since sand bars, mud flats, salt marshes, and land-locked 
salt water, within easy reach, gave a large variety of different 
rare forms, and there was also abundant ocean dredging A 
sufficient appropriation was made in 18S0 to purchase a steam 
launch and a sloop, which put the workers in a position to take 
every advantage of their opportunities 

In 1883 a special study of oyster beds made a return to the 
mouth of the Chesapeake Bay necessary, and that season was 
spent at Hampton, Va , but ine following two seasons were again 
spent at Beaufort 

In 1886 the need of a more southern location was felt, and 
the Bahama Islands seemed to offer an inviting field The 
summer of 1886 was therefore spent at Green Turtle Cay, and 
the fallowing summer at Nassau, New Providence 

Financial difficulties temporarily stopped the work of the 
laboratory, but it is announced that it will be reopened in the 
summer of 1891 1 

It is difficult to summarize the work of this laboratory, and 
none the less so to over estimate its importance. It enjoyi the 
distinction of being the first marine laboratory ever earned suc¬ 
cessfully into operation in the United States, and its work was 
entirely original research The character or work done differed 
from year to year, according to the facilities which the different 
localities offered , but in general It may be said that embryology 
received most attention, while considerably less was devoted to 
the discovery and description of new species. The methods 
employed, as well os the new facilities enjoyed, made it possible 
to apply effective means of solution to many problems pre¬ 
viously obscure, as well as opening many questions in regard to 
which nothing had been done 

Of the lasting value of the work it is perhaps too early to 
speak, but the Tact that over one hundred papers, based upon 
work there performed, have readily found publication in the best 
journals of this country and Europe, as well as the fact that 
much of the work has already found its way into standard text¬ 
books, gives strong testimony to Us value. 

The Chesapeake Zoological Laboratory may be regarded as 
the successor of the Penikese laboratory to the extent that its 
aims are the same, but it differed in not being generally open to 
the workers of the country. Arrangements ware not made for 
large numbers, and those who were present were mainly stu¬ 
dents of the Johns Hopkins Umveeelty. During the nine tear* 
that this laboratory remained in existence, there were in ajI fifty 
investigators present, and the average length of each session was 
nearly two month*. 

The need was felt, ospeolaDy in that portion of the country 
where Agaula's influence was more directly eaerted, of esta¬ 
blishing a laboratory qn a larger scale, and open to a larger 

1 Shortly after the above was written, Klnfeion, w*i ehw» u 

a suitable naatlty, and a party of edveucedworhsn. numbering about four¬ 
teen In ell, were praaept from Mmy until September —September 1891 



68 


NATURE 


[November 17, 1892 


number of worker*, and ihe first nep taken In Lhl* direction 
wai the founding of a laboratory bv the Boiton Society of 
Naiural llmtory In their report for 1881 theie wotcU occur 

11 It ha* been connnlered d- sirahle to found a summer labo¬ 
ratory sufficient to supply ihe needs of a cla*4 of persons who 
have begun to work practically under >>ur direction, but have 
huherlo nad no convenient means for pursuing their studies on 
the seashore We are sure that such a laboratory 1* 

needed for a Limited number of person*, such as our own pupils 
in natural history, and some of the teachers of Ihe Boston public 
school*, about a doz n in all, bm we are not sure of any real 
demand outride of these M 

Arrangements for laboratory work were speedily made at 
AnniNquam, Ma*x Boats and appliances f»r collecting were 
at once provi ed, and in the spring of 1881 a circular was 
bsutd announcing the opening of the new laboratory From 
thiH the following extracts are taken — 

44 Ihe liberality and cooperation of the W 'man's E,duca¬ 
ll nal Associaiion enable the Boston Society of Natural History 
to announce that a *ea*ide laboratory, under the direction of 
the curaior (Truf Alpheu* Hyatt), and capable of accommo¬ 
dating a limited numlter of sLudent*, will be open at Anma- 
quain, Mass , from June 5 to September 15 

" I'he |mrp se of this laboratory is to afford opportunities 
for the study and observation of the development, anatomy, 
and habit" of common type* of marine animals, under 
suitable direction and advice There will, therefore, be no at¬ 
tempt during the 1 ommg summer to give any stated course of 
instruction or lectures 

" It is believed that such a laboratory will meet the wants of 
a number of Mudent*, teachers, and others who have already 
made a beginning in the study of natural history " 

twenty two persons were attracted 10 the Annisquam labo- 
raL ry during Lis first season Prof Hyatt, in his report for 
1882, remarks as follows 1 — 

11 The gre«t need of an inuituiion for teaching field work can¬ 
not be properly estimated by the number of those who are at 
tracird by the opening of such opportunities for study The 
mental condition of those who attend, and what it ha* done for 
them, and the sphere of influence which it reaches through 
them, are the only true standards by which Its present and 
future usefulness can be properly measured Nearly all the 
pupils were persons who could he termed 1 well educated ,' 
nevertheless they were, with the exception of some who had 
already worked in the laboratory or firld, entirely unahlc to 
ohtain knowledge with their own eyes and hands, and had even 
acquired a notion that this was not possible for anybody except the 
trained man of science Several of these teachrrs, after their work 
wax finished, expressed tneir gratefulness for the new power* the 
course had devefo|ied in thcmselvei, and the fascinating pleasure 
they had experienced in learning to use their own eves and 
hands in the study of thing* hitherto unapproachable for their 
uncultivated senses exLept through the deceptive mediation of 
book* When It is remembered that these teacher* influence 
and mould the mind* of thousands of young persons it is at the 
same time proved that what this laboratory has done and can do 
is not to be estimated by the number or il* own pupils ” 

The success of ihe undertaking seemed assured, and arrange¬ 
ment* were made for its contlnuancr during the live year* fol¬ 
lowing The number of student* fluctuated greatly, falling to 
ten in the third year, and running up ui the aiaih year to twenty- 
■ix 

During these six yea/s the laboratory was earned on jointly 
by the if jfilon Society of Natural History and the Woman's 
Educational Association of Boston. It has been the policy of 
both of these associations to originate new enterprises, but Lo 
turn 1 hem over when well ktarted into other hands. It seemed 
in 1887 that the time bad come when the maintenance of the 
laboratory should be put on a firmer basis. It bad been sup¬ 
ported long enough to demonstrate it* practicability and useful¬ 
ness 1 he demands upon it had increued. It was no longer 
an experiment The associations believed that a permanent 
orgarilu'lon should be effected, the working facilities increased, 
and the whole established on a larger scale Moreover, it 
seemed that something more might be done to give the labo¬ 
ratory a wider sphere of usefulness In advmndng knowledge of 
marine like.. Great as was im work In teaching, it seemed to 
depend Cur iia support upon a circle of people too small for 
the eitefll ol its benefits. It seemed desirable that a change 
should come which would lead to a more widespread interest To 
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the laboratory, and bring together more investigators Tbt 
Marine Biological Laboratory was the result of this movement 

While space will permit but a brief account of this labo¬ 
ratory, its history, development, alms, &c , it may be said 
that the one point which distinguished it from the Annisquam 
laboratory was the prominence given to research Students are 
received, but from the oulxet there has been a settled deter¬ 
mination to so adjust the claims of each as to secure the greatest 
amount of efficiency and do most to advance science. The 
organization was therefore effected so as to secure a permanent 
staff of investigators, who would always be present, increasing 
knowledge by their own work, and by their example stimulating 
others to follow Moreover, the principle was thoroughly 
recognized that the best investigation is prompted by the work 
of teaching The best Investigator is often the best teacher, 
bat the work of teaching reacts upon the work of investigation, 
influencing it for the better. 

The experience of the laboratory shows that these points, 
which had previously been carefully considered, were well taken 
Various means were resorted to for providing funds, and In 
March, 1888, the laboratory was Incorporated 

Wood’s Holl was chosen as a locality because of its con¬ 
venience, accessibility, and the variety of its land and marine 
flora and fauna The building was at once begun, and finished 
in lime for work during the summer Circulars could not be 
issued until after most of the colleges had disbanded for the 
summer, and yet during the first season seven investigators and 
eight students were attracted to the laboratory 

In subsequent years the growth has been a steady one The 
number of workers has greatly increased, and even now, when 
only its third *eaxon has been passed, it is stated that the space 
is insufficient to meet the demands upon it, the facilities for 
collecting are too small, and the staff of instructor* is not large 
enough for (heir classes Its usefulness is now established, and 
the lime is ripe for it To it in great measure the United 
Slates must look for the advancement of biology Let us hope 
that its trustees, all of whom arc working biologists, may be 
successful in placing the laboratory upon such a financial basis 
that its full possibilities for usefulness may be realized 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Dr Hill, Master of Downing College, has 
been appointed Chairman of the Natural Science Tripos 
Examiners for 1893 An election to an Isaac Newton Student¬ 
ship in Astronomy, Astronomical Physics, and Physical Optics, 
will be held in the Lent term 1893 Candidates must be B A *%, 
and under twenty-five years of age on January I The emolu¬ 
ments are /’zoo per annum for three years Applications are 
to be addressed to the Vice-Chancellor between January 17 and 
27, with testimonials or other evidence of competency 

Dr Lorraln Smith, M D Edln , Demonstrator of Phyiiology 
at Oxford, and Dr F F Weshrook, M D , Manitoba, Pro¬ 
fessor of Pathology at Winnipeg, have been elected John Lucas 
Walker Students in Fathology The Managers express their 
high Approval of the valuable researches conducted by the late 
student, Dr A A Kanthack, of St John's College. Ihe 
State Medicine Syndicate slate that, at the two examination! 
held In April and October, 1892, fheTe were in all slaty four 
candidates, of whom thirty five received Diplomas in Puhlfc 
Health The fee in future will be five guineas for each of the 
two parts of the examination in State Medicine 
Examinations for open scholarships and exhibitions in 
Natural Science will be held In twelve of the Colleges id 
December and January neat A lLt giving the condition! and 
value or the scholarships Is published In the University Reporter 
of November ia, pp 198, 199 


SCIENTIFIC SERIALS . 

Wiedemann's AmuxUn drr Pkysxk und Ckemie, No. io,— 
Refraction and dispersion of light in metal prisms, by D. Shea. 
Thin prisms of gold, silver, nickel, and cobalt were prepared by 
the electrolysis of cyanide solutions by Kundri method. 
Prisms of platinum were also prepared by the disintegration of 
platinum foil. A piece of foil 4 mm, broad and o-oa mm. 
thick placed perpendicularly to a piece of plate glass at a dis¬ 
tance ot' o*j mm. produced under iba action of a current 0f jo 
amperes a double wedge-shaped layer of os Ida in half an losr> 
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pThii wu easily reduced by a Bunsen dame, so u to represent 
a metallic prism with an angle of some 20 seconds Only one 
In twenty of the prisms could be used, and only one in 200 silver 
or gold prisms The source of light was a zirconium burner 
with a red shade transmitting light or the mean wave-length 
64 X IO~ cm. The index of refraction was found to vary with 
the Incidence For perpendicular incidence the following 
Tolaes were found Au o 26, Ag o 35, Cu o 48, Pt 1 99, Ni 
2 OI, Iron 3 02, Co 3 ifi For silver the index was o 39 at an 
incidence of io°, o 60 at 30°, o So at 50°, I 01 at 80’, and 1 03 
at 90* The following refractive indices for various wave¬ 
lengths illustrate the dispersion 



Li, a 

D 

b 

G 

Au 

0 29 

0 66 

0 82 

O 93 


0 25 

0 27 

0 20 

0 27 

Cu 

0 35 

0 60 

l 12 

* 13 

Pt 

2 02 

1 76 

1 63 

I 41 


—On a law of refraction for the entrance of light into absorptive 
media, by H E J G rlu Bois and H Rubens —On the infra¬ 
red emission spectra of the alkalies, by Benjamin W Snow — 
Absolute change of phase in light by reflection, by Paul Gian 
—Induct! e representation of the theory of double refraction, by 
Franz Kolicek —Studies in the electric theory of light, by D 
A Goldhammer —On ihe passage of feeble currents through 
electrolyte cells, by Rud Lohnstein —On the m >tion of the 
lines of force In the electro magnetic held, by Willy Wien —On 
the electric theory of magneto optic phenomena, by D A. 
Goldhammer —An automatic mterruptor for accumulators, by 
H Ebert This is to prevent the current from the accumulator 
exceeding the supply for which it ib constructed T wo mercury 
cups are inserted in the circuit, connected by a piece of 'tout cop 
per wire The current next passes through an electro magnet As 
soon as the current readies a certain strength the electro mignet 
overpowers an adjustable spring, and lifts the copper connecting- 
piece out of the cups —Contribution to the history of the 
spheroidal phenomena, by G Berthold 


SOCIETIES AND ACADEMIES 
London 

Physical Society, October 28 —Dr J H Gladstone, 
F ItS, past president, in the chair —The discussion on Mr 
Williams's paper, "On the relation of the Dimensions of Physical 
Quantities to Directions in Space," was opened by Pr if Perry 
reading a communication from Prof Fitzgerald, president 
The writer said Mr Williams disagreed with ihe suggestion that 
electric and magnetic inductive capacity are quantities of the 
same kind principally because he had not got over the curious 
prejudice that potential and kinetic energy are different No 
theory of the ether could be complete unless ic reduced its energy 
to the kinetic form Electric and magnetic inductive capacity 
would prohably be found to be similar in the ether, and ulti 
mately nave the same dimensions The analogies were not yet 
complete, but only in respect of matter was it probable that any 
difference existed between them Diamagnetism corresponded to 
electrostatic induction, but paramagnetism had no definite 
electrical analogue He wai inclined to regard the phenomena 
of paramagnetism as connected with the arrangement of the 
material molecules, whilst diamagnetism depended on Lhe 
electric charges on those molecules So far no matter had been 
round which conducts magnetism, and such may not exist in our 
universe, but it may be gravitationally repelled by matter as we 
know li —Mr Madan remarked that in the first part of his 
paper Mr Williams recognized that dimensional formula were 
anglDally change-ratios, but puts this aside for the higher con¬ 
ception which regards the e formulae as expressing the nature of 
the quantity. Fourier showed how to find the dimensions of 
units by making the size of the fundamental units vary But 
k (specific Inductive capacity) did not vary with the fundamental 
anlts. Tor It was merely the ratio of the capacities of two con* 
Teniers, and therefore, by Mr Williams's definition, a pure 
number. It was difficult, he said, to tee how k could have 
dimensions, but Mr. Williams regarded It aim physical quantity, 
uid therefore possessing dimensions. The object in giving 
dtmemioDs to 4 and p seemed to be to get over the double 
l 7 st m of anils. Mr Madan did not think that dimetyioni 
Mmld express the nature of physical quantities, and said differ- 
umm of opinion existed amongst authorities on this point. For 
Dr* J. Hopkins on, at the last B. A. meeting, said that 
^lis a eo-eJfedent of k I Mod notion bad the dimen^om of 
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length it must be a length, whilst other learned professors 
ODjected to this view Even if one admitted that dimensions 
are a test of the nature of physical quanune-i 11 was nut necessary 
that the two systems of units should be identical L'he connect 
mg link between the two systems was Q = C /, and the validity 
of this equation had been queitio ted If this object! m be con¬ 
firmed, then there would be no current in electrostatics and no 
Q in the electromagnetic system, and ihe unil!> would n »L clash 
Referring to dynamical unua, Mr Madan pointed mt that two 
units of mass were used in astronomy, hui astr nomers gut over 
the difficulty by using a co efficient Dimensionil formula:, he 
sai l, are the result of a convention that certain definitions should 
hold true generally, bit they onrain no further information 
respecting the nature of the quantities beyond that involved in 
those definitions As an example of the inability of such 
formula to expre b the nature of quantities he punted out that 
whilst physical difference* were known to exist between + and 
- electricity the dimensional formulae showed so Mgni of such 
differences —Prof Rucker said every correct physical equation 
consisted of a numerical relation beLween physical quantities of 
the same kind, and might be written either u a mere 
numerical equition or as a rein ion between the physical 
quantities themselves The equition 2+1=3 may 
correspond to 2 feet + I fuot = 3 feet, and the 
latter may be written 2, L] + l[L] = 3[L] where [ L] repre¬ 
sents the unit of lengrh ho lar as hi was a a are, nouody but 
a recent writer in the Electrician had denied that in such an 
equation [L] represented a c mere e quantity Mixwdl ex¬ 
plicitly stated that it does in his article on “ Dimension" 
(" Encyl B itt ’) and elsewhere and Prof J Thomson, in his 
paper on the same luuject, makes n 1 na e n**nl contrary to this, 
fheabive equation mignL al*u he written 2(leei] + I [loot] 
= l[yardj Another equation involving lime 11 6o[«c ] = 
l[minute], and dividing one by the other one gets 

*r r ^n+4—1 = ■p^n 

J L >tiL J |_rnui J 

A difficulty was felt here in underran lin^ what dividing a Fool 
by a second meant , but this difficulty Prof Rucaer considered 
was not greater than thu involved in divid ng an impossible by 
a real quantity, a very famil'ar ana yDcal device Reasons for 

regarding the symbols [ 5 ] as legitimate were then given. 

Prof Hennci said the communication under discussion was one 
of the h„.0Ht important contributions to physical science which 
he had come across for a long time Such difficulties as pre- 
Bented themselves in ihe paper arose from it* fundamental 
character The author had attempted to express all physical 
quantities in terms of three, but quantities may exist which 
cannot be completely represented in terms of L, M and T 
The tendency of modern mathematics was to express everything 
dynamically, Mathematicians had lo g been in the habit of 
using quantities which were neither numbers nor concretes in 
the ordinary seme, and different kinds ol algebra wuh units not 
understandable had been developed If a quantity, a tunes a 
unit m, be multiplied by b tunes anoiher unit v t the result 11 
expressed by at) uv l where ab is a num ter and uv a new unit 
which may or may not be physically nil rpreiable I he inter¬ 
pretation of a product depended on the meaning attached to 
“ muhiplication," and if this be restricte I to "repeated ad¬ 
dition” the range is very limited. The narrow conceptions 
concerning multiplication acquired at school could only De re¬ 
moved by a careful study of vectors Mr Williams had treated 
his subject by vector methods, but a few traces >f quaternions 
remained which might be omitted To truly understand the 
subject, vectors must be treated vectorially Di men mom might 
then show the nature of the quantities involved The system 
adopted IQ Mr Williams’* paper wu prohauly the best attain 
able at present, but he (Prof Hennci) looked for*ard to the 
use of a more fundamental quantity than the vector—viz. 11 the 
point "—as the altimale balls. Grassmann had worked out a 
“point calculus” In 1844 , which was republished in l 98 o 
Quantities more complex than vectors, viz. rotors, screws, dbol tm, 
&c , had been used with advantage by Clifford, Rail, and others. 
Dr Sum peer thought the first ideas of students on the subject pf 
dimensions were that they represented ihe nature of the 
quantities, but could npt see why eveTy quaniity should he ex¬ 
pressed in terms of L, M and T. ProL K^Urris paper <m 
“Suppressed Di mentionshad aleared up several important 
points, and he (Dr, SumpneV) now considered that every quantity 
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mult be expressed id terms of a unit of the same kind as itself 
He viewed Mr, Williamj's attempt to express everything in terms 
q f Lj M and T, u rather a retrograde step The discussion on 
Mr Williams’s paper was adjourned, and Dr Young made some 
remarks on Mr Sutherland's communication " On the Laws of 
Molecular Force ” Mr Sutherland, he said, thought that Ramsay 
and Young’s law df/dl — f (v) is not correct for compounds in the 
liquid state, Baras, however, had proved that several liquids, 
including ether, only showed variations from the law at ex¬ 
tremely nigh pressures After writing the equation of Lhe vlrial 
in the form pv =• RTvf(v) v) t where v${v) stands for the 
internal vmal term , the author of the paper had shown that 
ought to be constant, but, finding it not constant in the 
case of etner, Ac , he attempted to explain the discrepancies by 
the formation of pairs of molecules at small volumes Other 
substances, such as nitrogen and methane, were supposed to 
follow the law This, Dr Young said, could not be accepted 
as proved, for Lhe range of volumes over which the experiments 
had been made was only small, and methane was difficult to pre¬ 
pare pure After criticising the use of two and sometimes three 
" characteristic equations” for the same substance, he went on to 
show that the formulz given In the paper by which the critical 
temperatures, pressures and volumes might be calculated, lead 
to results differing from experimental numbers by quantities 

5 reatly in excess of experimental errors Experiment also 
bowed that capillarity had little or no effect on the determina¬ 
tion of critical constants Speaking of critical volumes he 
pointed out that MM Cailletet and Mathias had published a 
method of finding critical densities which gave very accurate 
results Mr Sutherland’s conclusions respecting Van der 
Waals’i generalizations were practically identical with those 
expressed by Dr Young in his paper on the subject, read before 
the Society last year The views as to the nature of the various 
kinds of "pairing” mentioned in Mr Suiherland's paper were 
open to senoua objections, for his "physical pairing’ is sup¬ 
posed to produce more effect on the 11 characteristic equation ” 
than true chemical pairing In his (Dr, Young’s) opinion the 
idea of physical pairing appears somewhat speculative and 
requires further elucidation —A paper on the determination of 
the critical density, hy Dr Young and Mr, A L Thomas, and 
two papers, on the determination of the critical volume, and on 
the boiling points of different liquid* at equal pressures, by Dr 
Young, were taken as read Tne first paper gives an account 
of results obtained by Cailletet and Mathias’s method, based 
on the fact that the means of the densities of a substance in the 
states of liquid and saturated vapour when plotted with tem¬ 
perature, lie on a straight line which pastes through the critical 
point In lhe paper on critical volumes the above-mentioned 
method is again referred to and results obtained thereby 
accepted Id preference to those given by the author in his paper 
on GeneraJLutIons of Van der Waali, &c , read before the 
Society about a year ago The alcohols do not strictly follow 
the straight-line law Revised tables of critical volumes, 
densities, pressures, and temperatures are given, and it is 
pointed out that for many substances the ratio of the actual critical 
density to the theoretical density (for a perfect gas) is about 3 8 
The paper on boiling-points of different liquids at equal pres 
sure* contains a comparison of the accuracies with which a 
formula for lhe relation between the boiling-points given by M 
Colst (Compt Rend , cxiv p 653), and one by Ramsay and 
Young {Phil Afar,, January 1806), accord with experimental 
results The auLQor concludes that the latter formula shows 
the best agreement, but thnt of M Colst Is satisfactory under 
certain conditions. The further discussions of Mr Williams's 
and Mr Sutherland’s pipers were adjourned till the next 
meeting 

Mlneraloglcuf Society, October 25 ,—At the Anniversary 
Meeting the following were elected Officers and Members of 
Council —President, Prof N S. Maskelyne, FR.S j Vice- 
Presidents, Rev Prof S Haughton and Dr Hugo Mtiller, 
F R.S. , Treasurer, Mr F. W Rudler, F G S,, General Secre¬ 
tary, L. Fletcher, F R S , Foreign Secretary, Mr. T, Davies; 
Ordinary Meaben of Council, Prof. A H Church, F R.S., 
Prof. Grenville A- J, Cole, Mr T W. Danby, Dr C L« 
Neve Foster. F.R.9, the Rev, H, P. Gurney, Mr. J. 
Horn*, Pref J W Judd, F.R.S., Prof G. D Livclng, 

& R.S , Lieut General C. A. McMahon, Mr. H A. Micro, 
r F. RutJey, and Mr J. J H Teal), F.R.9.—Dr C. O. 
Trecbmonn detailed the results of the goolometrlcal measure- 
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ment of two very perfect crystals of Binmie collected by^ 
himself In the Binnenthal. The measurements, besides adding 
a large number of forms to those previously recorded for this 
species, serve to establish the tetrahedral hemisymmetry of the 
mineral which has been left as a very doubtful feature by pre¬ 
vious observers, and was denied by Hessenberg —Mr H A 
Micrs and Mr G T Prior announced tbe result* of further 
researches on the rare silver minerals known as Xanthoconlte 
and RiUmgerHe According to their physical measurements 
and chemical analyses these two substances are identical, both 
having the same composition as ProuHtlte, and crystallizing in 
rhombic shaped tables belonging to the mono-symmetric system 
The name Xanthocomte, given by Breithaupt, has the priority; 
the red silver ores are now to be regarded as an isodimorphoui ( 7 ) 
group consisting of the two sulph enemies Proustite and Xan 
thocomte, and the two sulph-antlmonitei Pyrargynte and Fire- 
blende Previous determinations of the composition of Uitlin 
genie and the crystalline form of Xanthocomte have heen 
erroneous —Mr Fletcher gave a description of a new habit of 
De5cloizite from the Argentine, and alio an account of the new 
mineral Baddeleyite (native zirconla) the only fragment as yet 
found is part of a twinned cry & Lai showing forms which belong to 
the mono-symmetric system pleochroic optically negative 
and biaxal with inclined dispersion specific gravity 6*025 
hardness 6 5 —Mr Allan Dick contributed further remarks on 
Geikieiite, supplementing his paper read aL the previous meet¬ 
ing—Prof Judd exhibited photographs in illustration of hu 
previous paper on the lamellar structure of quartz crystals and 
the method by which it is developed.—Mr Kutley exhibited a 
large senes of beautiful cardboard models Illustrative of the 
symmetry and optical characters of the crystalline systems — 
Mr Mien exhibited specimens, including lhe rare mineral Tur 
□erite from Lhe Imtagel Slate quarries which he had visited in 
search of that mineral 


Zoological Society, November 1 —Sir W H, Flower, 
F.R S , President, in the chair —The Secretary read a report 
on the additions that had been made to >he Society’s Menagerie 
during the months of June, July, Auguir, and September, 1892, 
and called special attention to a young Gibbon from Hainan, 
South China, of a uniform black colo ir, belonging to the 
specie* recently described by Mr Oldhcld Thomas as Hylobatts 
kamanus, presented by Mr Julius Neumann, and to a young 
male Malayan Tapir {Tapirus tndicus) from Tavoy, Burmah, 
presented by Col, F M Jenkins —Mr E Hartert exhibited 
(on behalf of the Hon Walter Rothschild) examples 
ofiwo new Mammals from New Guinea (Proeckidna mgro 
acuUala and Acrobates pulchellus), and a stuffed specimen of 
Apteryx ma.cipta from Stewart Island —A communication was 
read from Lord Lilford, giving an account of the breeding of a 
pair of DemidofTi Galagos in his possession —Prof BeM read 
a note on the occurrence of Bipahum kcivcnsi in Ireland — 
Mr Finn gave an account of his recent zoological excursion to 
Zanzibar —Prof. Newton, F R S , exhibited sod made remarks 
on a specimen of Sylvia msorta lately killed in England —Prof 
F Jeffrey Bell read a description of a remarkable new species 
of Echinoderm of the genus CiJaris from Mauritius, proposed 
to be called C eurvatnpims —A communication was read 
from Sir Edward Newton, and Dr Gadow, F.R S., describing 
1 collection of bones of the Dodo, and other extinct birds of 
Mauritius, which, having been recovered from the Mare aux 
Songes In that island by tne exertions of Mr Theodore Sauzier, 
had been by him entrusted to them for determination. Tbe 
collection contained examples of tbe atlas, metacar pals, pre- 
pelvic vertebra, and complete pubic bones of tbe Dodo, which 
nad before been wanting, as well as additional remains of 
Lo/hopsittacui, AphanapUryx , and other forms already known 
to have Inhabited Mauritius Besides these there were bones 
of other birds, the existence of which bad not been suspected, 
and among them of the following, now described as new — 
Stnx (?) sauitert, A slur alphonst , Buiondes maun lianas. 
Phi us nanus , Sarcidiom is maun hart us and Anas the odor \, tbe 
whole adding materially to the knowledge of tbe original fauns 
of Mauritius —Mr. Oldfield Thomas gave an account of a col 
lection of Mammals from Nyaua-lona, transmitted by Mr H 
H Johnston, under whose directions they bad been obtained 
by Mr Alexander Wbytc. —Dr GUntber, F.R. 3 ., read a paper 
descriptive of a collection of reptiles and Batruchlans from 
Nvusa-lsnd, likewise transmitted by Mr* Johnston, and con¬ 
taining examples of several remarkable new species, am6ng*t 
which were three new Chameleons, proposed to be called 
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ChatnaUon tsabrfhnus, RhqniphoUon phUyccps t and R 
iraehyums —Mr R Lydekker read a memoir on some Zeuglo 
iont, and other Cetacean remains from the Tertians of the 
Caucasus—Mr. Martin Jacoby read the des enptiom of some 
new genera and new species of Phytophigous Coleoptera from 
Madagascar 

Llnnean Society, November 3 —Prof Stewart, President, 
lq the chair —The Rev Prof, Henslow exhibited an instrument 
used in Egypt for removing the end of the sycamore fig, and 
gave some account of the mode of cultivation —Mr A Smith 
Woodward exhibited and made remarks on some supposed 
fossil lampreys {Paltospondylus gunni) from the old red sand¬ 
stone or Caithness —The Rev E S Marshall exhibited some 
hybrid willows from Central Scotland, believed to be rare or 
new to Britain —Mr G N Douglass exhibited the tram of a 
peahen which had assumed the male plumage The bird, which 
was reared at ihe Castle Farm, Tilqulnllie, near Banchory, N B , 
was believed to be about thirty years old at the time of its deaih, 
and for some yearn previously had not laid any eggs In the 
opinion of the exhibitor ana others present tne phenomenon 
was correlated with disease of the ovaries Similar cases had 
occurred with fowls, pheasants, and black game, but not, &o far 
as was known, with peafowl —Mr C 1 Druery exhibited 
some new examples of apos|)ory in fern*, namely a specimen 
of Athyrium fihx formula vat tfaussuua, with pinnre showing 
development of prolhalli by soral apospory, and a seedling 
Laxtrea p^eudomas cn\tata l showing prolhalli developed 
aposporously over general surface of frond (pan-apospory) — 
Mr j E Hurling exhibited some live specimens of the snort 
tailed fieldvole (Arvuoia agrtitx j ), and gave an accouni, from 
personal inspection of the serious damage done by this little 
rodent upon the sheep-pastures in the lowlands of Scotland — 
Mr A B Rendle exhibited some seedling plants of the sugar 
cane which had been raised in this country by Mr Veitch — 
The discussion on several of these exhibitions having continued 
until a late hour, a paper by Prof Henslow, on a theoretical 
origin of endogena through an aquatic habit, was by consent 
adjourned to the next meeting of the Society, which will be held 
to-day 

Mathematical Society, November 10 —Prof Greenbill, 
FILS, President, in the chair —Ihn was the annua! general 
meeting and after the election of the gentlemen whose names 
are given on p 616 (Nature, vol xlvi ) to serve on the council 
for tne session 1892 93, the new President, Mr A B Kempe, 
F R S , took the chair and at once called upon the retiring 
president to read his valedictory address Prof Greenhill took 
ai his subject collaboration in mathematics —The following 
further communications were made Some properties of homo¬ 
geneous laobarlc functions, by E B Elliott, F R S This 
paper is a sequel to one which the writer communicated at the 
Jane meeting entitled a proof of the exactness of Cayley’s 
number of semmvanantB of a given type The earlier part 
of the present paper supplies omissions in the preceding one 
and in the remainder the theorem on which Mr Elliott's 
argument was based is transformed, and the result examined for 
its own sake without reference to the particular application.— 
On certain general limitations affecting hyper-magic squares, by 
S Roberts, F R S The paper does not aim at making any 
addition to Lhe known ways of constructing magic squares 
Hyper-magic squares, as the writer regards them. Include those 
called by M E Lucas 11 carries diaboliquet" and also treated 
by Mr A. Ii. Frost under the designation of *' Nosik squares. 11 
The special form Is of ancient origin. The second method 
given by Moschopulus (thirteenth century) is a general one for 
forming such squares and they have been discussed by various 
modern authors The writer's object is to show some limita¬ 
tions to which they are subject when the elements are positive 
or negative Integers. Incidentally it appears that hyper-magic 
squares of oddly even orders cannot be formed of senes of con¬ 
centric natural numbers There is some reason for believing 
that much ingenuity has been fruitlessly employed in trying 
to form such squares. We may here mention that a very inter¬ 
esting historical essay on the subject of magic squares has been 
published by Dr Slegemund GUnther, in his work entitled 
“VerarisctaeUntereuchungeD uur Geschlchte der Mat be mat lichen 
Wittctuchaften" (Lwipaic 1876) The subject has also been 
brought Into connection with tne f< Geometry of Tissues, 11 by M. 
Mwwd others (see the " Princlpil Fundamental! della Geo- 
mttrk del Tetrad," par Edoardo Lucas, Torino* 18S0).—Note 
on the equation y* = * (*« - 1) by Prof. W Burnside.— Note on 
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secondary Tucker circles by Mr J Griflilhs The idea of this 
note sprang from the fact that if G,^, are two inverse point* 
with respect to the circumcircle (ABC) whose centre is O / r 
such Lhai OG x Gg = R-, then the pedal tnangleb DEF, def of 
G,£; with regard to ABC are similar l-iking G to be one of 
the Urocard pom's, then (DEF) is a Tucker circle and {dej) a 
secondary circle —On a group of triangles inscribed in a given 
triangle ABC whose sides arc parallel in connectors of any point 
P with A,B,C, by Mr Tucker If DEF, ITE'F', are a pair of 
such triangles they are readily seen to be in perspective Their 
properties are considered with reference to the principal points 
and lines of the modem geometry of the triangle —A note on 
InanguHr numbers by Mr R W D Christie 


Paris 


Academy of Sciences, November 7 —M dc Lscaze 
Dulhiers id the chair —Letter addressed to the President by the 
committee formed to celebrate the seventieth birthday of M 
Pasteur —Influence ofthe distribution of manures in lhe soil upon 
their utilization, by M H Schlnesing —Note on the reply of M 
Rerlhelot to my note of October 24, l*y M Th SJilcesing — 
Comparison of the magnetic observations of General Pevzoff in 
Central Asi%wilh the data of the English magnetic charts, by 
M Alexis de Tillo General Michael Pevzoff, in his lait ex¬ 

ploring lour in Eastern Turkestan, made some careful determi¬ 
nations of magnetic declinations and inclinations If theie are 
compared with those published by M Creack in the repprt of 
ihe Challenger expedition, it appean that in declination an 
average correction of + i a 7 has to be applied to the latter, 
while the inclinations are practically identical —On Lhe new 
trmngulaiiun of France, by M L Uasiot This work was 
commenced in 1870 II comprised the establishment of a 
continuous chain between the Spanish frontier and Dunkerque, 
supporting the net on three base lines, and attaching it as far ai 
possible lo each of the parallel chaini of the old tnxngulabon 
Also a new determination of the co ordinates of the Pantheon, 
the fundamental point of the triangulation, the measurement* 
of base lines in lerms of the international metrical standard, 
and the calculation of the new arc of meridian. It was found 
that, starting from the Pans base-line, the network wax verified 
at Perpignan, at a distance of 6“, to within I in 250,000. 
Where the French system meets the English, Belgian, and 
Italian systems, the correspondence is found practically perfect, 
but on the Spanish frontier there exists a difference of I in 
65,000 at present unexplained The arc between Dunkerque 
and Carcassonne, as now calculated, exceeds that of Delambre 
by 44 7m , or 1 m 20,000 —Essay on a general method of 
chemical synthesis, by M Raoul Pictet —On the fifth satel¬ 
lite of JupiLer, by M E Roger From the empirical formula 
fur the diBtances of Jupiter's satellites 


log hyp a = 8 - - O 03 cos H * 

the probable distance! of any satellite! yet undiscovered can be 
calculated It appears that there may be one at distance I 97, 
two others at 1*61 and I 27, or a single one at 1 425, and others 
beyond the outermost satellite The distance* of those already 
known are 2 50, 6 05, 9 62, 15 35, and 27-00 —On the trans¬ 
formations of dynamical equations, by M Paul Painlevd — 
Lenticular liquid microglobulen and their conditions of equili¬ 
brium, by M C Maltc^zos The smallest drops of a liquid jet 
falling upon another liquid often assume a lenticular shape, one 
surface of which is more curved than the other These are called 
microglobules Their diameters were measured, and their 
volumes and mosses calculated The production of micro- 
globules in all the liquids in Quincke’s table was experimented 
upon —Effects of weight on fluids at the critical point, by M 
Gouy —Dilatation of iron in a magnetic field, by M Berget- 
Ao elegant experiment to exhibit the lengthening of an iron oar 
on magnetization, on the principle of Newton's rings. The bar 
in question, provided with a cap of black alias, presses against 
the flit side of t plano-convex lens acre wed to the same stand. 
The bar is surrounded by a coll, which can be excited by a 
battery of accumulator!. Magnetization Is at once indicated by 
the expansion of the rings. On the dissipation of the nitric 
energy of the Hertz resonator, by M, V Bjerknes (see WUd*- 
manrfs AnutUn, No. 9).—On the equality of potential at the 
contact of two electrolytic deposits of the same metal, by M G. 
Gouri da Vlllemontrfc.—On the rotating powbr of the diamin* 

, salt*, by M Albert Colson.— Volumetric determlnalion of the 
I alkaloids, by M E, Ldger.—On the fixation of free nitrogen by 
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planis, by MM Th Schlcesing, jun p and Em Laurent — 
Observation* on ih«‘ preceding note, by M Duclaux —Observa- 
1 ions on the preceding com mu meat Iona, by M Bertheloi—On 
7-Hchroglobine, a new respiratory globuline, by M A B 
Griffiths —On the axinite of the Pyreneea, its forma and its con 
dilions of occurrence, hy M A Lacroix —On the subterranean 
rtver of the Tindoul de la Vayasi^re and the springs of Sahes 
la-Source (Aveyron), hy MM E A Martel ana G Gaupillat — 
On Ibe comparative anatomy of the stomach in Ruminants, by 
M J A Cordier—Remarks on some means of defence in the 
■oliriiana, by M E Hecht.—On the evolution of the brachial 
apparatus of some brachiopods, by MM P Fischer and D P 
CEhlert —On the mechanism of solution of slirch in plants, by | 
M A Prunel —On the diuretic and ureopoietic action of the 
alkaloids of cod liver 01] on man, by M J Bouillot —Results 
obtained at the crystal works of Baccarat by the introduction of 
meiastannic acid Into putty powder, hy M L Gulroult 

Berlin 

Physiological Society, October 14.—Prof Muok, presi- | 
dent, in the chair —Prof Koasel gave an account of further , 
refearches on nucleinic acid, a compound which, in union wlLh 
albumin, composes the proteids of the cell-substance In earlier 
researches he nad studied the acid is derived from yeast cells 
and salmon-milt, and found that while the substances obtained 
from these two sources differed in many respects, they resembled 
rach other In that the ratio of phosphorus to nitrogen was In both 
as f to 5, and that they both yielded nuclein-hases during their 
decomposition More recent researches on the nuclein derived 
from ihe leucocytes of the thymus gland have shown that the 
nucleinic acid it yields is more like that from milt, and resembles 
the product obtained from Wait even less lhan does the product 
from milt The relationships of nucleinic add to the chromatin 
bodies of the histologists were minutely considered —Prof, Gad I 
Brought forward a theory of the excitatory process in muscles, 
Based upon the theory of Fick, but further developed and sup¬ 
ported by experiments on tetanized muscles. 
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ANIMALS' RIGHTS 

Animals'Rights By H, S Salt, (London Bell, 1892) 
HIS little volume is divided into three mam parts, the 
principle upon which the rights of animals are 
founded, the various ways in which they have been 
,nfnnged, and the reforms necessary to secure their full 


the lower animals ” is one which the author desires to 
keep clear of,” and pronounces to be 11 an abstract ques¬ 
tion beyond the scope of the present enquiry/'yet, as he also 
states “ that no human being is justified in considering 
any animal as a meaningless automaton to be worked, 
tortured, or eaten for the mere object of satisfying the 
wants or whims of mankind/' we would submit that he 
has not kept clear of the matter at all, as we cannot call 
to mind any forms of subjection which are not included 
in these three 

In his discussion of the treatment of domestic animals 



recognition Notwithstanding, however, the logical form ] wc wou id only draw attention to that passage wherein the 
in which the subject is thus set forth, the book is abso- degrading practice of pampering lap-dogs is rebuked as 
lutely useless both from the ethical and the practical | unworthy of their moral dignity 1 In the succeeding 
points of view In the first place the author nowhere , chapLers the employment of animals in personal decora- 
attempts to define the relative value of the lower animals 1 tion, sport, and scientific experiment is dilated upon and 
as compared with the human race, and although he cer- I condemned, and it then only remains to consider the 
tainly allows that they possess less “ distinctive individu- , question of the refoims which ought to be instituted 
ahty/' he condemns the use of the terms by which they The first remedy proposed is that of education We are 
aie commonly designated (such as dumb beast, live stock, 1 a ]i t o be taught to be humane, but seeing that this has 
or even animal), on account of the imputation of in- \ been, for countless generations, carried into effect by 
ferionty which is involved in them almost every mother with almost every child, the sugges- 

He seems to be totally unaware that not only is Lhe tion can hardly be accounted novel nor need any great 
natural affection of animals far less enduring, and their changes in the present condition of affairs be expected 
intellect immeasurably weaker, but that of morality, r c from it Further, there must be a crusade preached against 
the doing of right for right's sake alone, unswayed by the disregard of Lhe kinship of animals to ourselves, and 
personal feeling or the influence of others, they have the laugh must be turned from the so-called sentiment- 
absolutely no conception whatever alists (1 e those agreeing with the author's views) 

Ignoring, however, these fundamental distinctions from against certain flesh eaters, sportsmen, and scientific 
which the subjection of animals inevitably follows, Mr experimentalists whom he seems to have in his mind’s 
Salt at once proceeds to enunciate his theory of their eye, and who, seeing that he represents them as advancing 
rights, absolutely foolish reasons for practices which they could 

This whole question, however, is thrown into absolute easily defend on common-sense grounds, are very properly 
chaos by the fact that, for subsequent dealing with the described by him as 11 cranks" 

practical aspects of his subject, the author has equipped The second reform is to be found in legislation, and it 
himself with not merely one but two definitions of 
animals' rights, differing from each other so widely that 
while the one involves the unconditional prohibition to 
kill, eat, or use any harmless animal, the other would 
admit of all these things being done for good cause 
shown, Thus on page 9 we find that they have the right 
to live their own lives with a due measure of that 
restricted freedom of which Herbert Spencer speaks f 
1 e the freedom to do that which they will, provided they 
infringe not the equal liberty of any other, Except ( be made in the transport of animals, and by substituting 
therefore, in the case of the beasts of prey, who no doubt public for private slaughter-houses, he demands that 
would 11 will» to eat man if a convenient opportunity the full fury of the law should be turned on to scientific 
offered, the liberty to sacrifice the lives of animals for experiment, which must be totally abolished 
human food or indeed to employ them in any way is cut The demand thus made he bases on two grounds — 
off without reserve Turn, however, to page 28 and we (1) That nothing is necessary which is abhorrent to the 
find that this freedom of animals is no longer restricted genera] conscience of humanity, and (2) That it involves 
merely by the equal freedom of others, but is also hideous injustice to innocent animals, quoting with 
“ subject to the limitations imposed by the permanent approval Miss Cobbe's, in this case, specious axiom, that 
needs and interests of the whole community" A life of the minimum of all possible rights is to be spared the 
dleness and a death from disease or old age and star- worst of all possible wrongs 

vation are no longer secured to them, and the whole How far either of Lhese arguments is applicable here 
principle of the subordination of the interests of the we propose to briefly touch upon. 

lower race to those of the higher is conceded In the first place no proor whatever exists that scien- 

From the confusion of mind thus exhibited suggestions tific experiment is abhorrent to the general conscience, 
of practical value can scarcely be expected, nor indeed seeing that England is the only country jvhere it is ev*n 
do we find them In the succeeding parts of the work under legislative supervision, that thtre, -after the most 
Thus we are told that 11 the contention that man is not careful deliberation, it is freely allowed on good cause 
morally justified In imposing any sort of subjection on shown, and that the whole body of those qualified to 
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nuglit naturally be supposed that this should first be 
applied in that case which Mr Salt considers to be pro¬ 
ductive of the greatest bulk of suffering, namely in that 
of flesh eating But this is not so , he has already said 
that it is no part of his present purpose to advocate 
vegetarians n, and he discreetly leaves it to look after 
itself The 11 after suggesting that the worrying of lame 
animals might be classed as baiting, and that Im¬ 
provements (1 hough what and how he does not say) might 
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judge strongly advocate it Supported, therefore, as we 
have shown it to be, by the legal and moral sanction of 
the civilized and scientific world, it follows that the 
41 general conscience” of which Mr Salt speaks must find 
its local habitation in the minds of a class of persons 
about as enlightened as those who fomented the nots 
against the study of anatomy, a noisy and violent agita¬ 
tion, which has died the natural death of ignorant 
prejudice 

For the refutation of the second proposition, viz that 
of the cruel wrong done to an innocent animal by sacri¬ 
ficing it for the good of others, we must refer Mr Salt to 
his own principle of animals' rights, in which the freedom 
conceded to them to live their own lives is very properly 
made “ subject to the limitations imposed by the perma¬ 
nent needs and interests of the community,” and we fail 
to see how the logical application of an acknowledged 
right can be supposed to involve the infliction of a 14 cruel 
wrong ,J 

The contention of the scientific experimentalist is 
exactly that which is here conceded by Mr Salt, viz that 
the interests of individuals of the lower race must 
morally be treated as subordinate to those of the higher, 
and that while men are bound to benevolently regard all 
harmless animals, and never to inflict pain upon them 
wantonl), they not only may but ought to do so when the 
suffering thus caused is but one tenth in intensity and 
one-millionth in quantity of that which it is designed to 
avert from both mankind and the lower animals The 
whole matter is in truth a rule of three sum, and unless 
the anti-vivi5ectionist can successfully demonstrate that 
the scientific statement of accounts 19 false, his outcry is 
but the confession of the immoral fact that, rather than 
inflict an infinitely less amount of physical suffering upon 
some individuals of a lower race, he wilfully prefers to 
perpetuate a far greater amount of both physical and 
psychical agony among Lhe whole community of animals 
and men When such an avowal of callousness can be 
seriously advanced in the name of humanity we are 
tempted to believe that chaos is come again 

We should not omit to mention that Mr Salt appears 
to be an ardent republican, and that he looks for the 
advent of his animal millenniun upon the establishment 
of an 44 enlightened sense of equality,” but whether of 
men with animals, of both with insects, or all three with 
bacLena, he does not say, nor are we concerned to 
enquire 


ELEMENTARY PHYSIOGRAPHY 

A Description of the Laws and Wonders of Nature 
By Richard A, Gregory, F.R A S. (London . Jos, 
Hughes and Co) 

OTWITHSTAND1NG the numerous text-books 
that have been Issued from time to time on this 
subject, it seems to Mr, Gregory that there is still room 
for another, for whose appearance, however, he apologizes 
and offers an explanation. 

A work on physiography is not, as some people, who 
oufht to know better, seem to think, limited to the study 
Qpphyslcal geography. At least that Is not the view, the 
author emphatically asserts, of Profs, Judd and Lockyer, 
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whose opinion in this matter is'final for the student^ 
interested Neither Is u a work on astronomy, nor 
chemistryj nor geology, nor any specialized science, whose 
aim and scope are recognized and defined, though doubt¬ 
less it is allied to all As soon as an author treats of any 
of these subjects in detail, he is travelling beyond the 
record To this fact Mr Gregory is fully alive His- 
object, if we have understood him correctly, consists 
rather in showing that some knowledge of all branches of 
physical science is necessary for the pursuit of one, and 
Lhis kind of general knowledge he considers comprised 
under the generic term, physiography It 15 the kind of 
information which every so-called educated person ought 
to possess, and without which he 19 not educated 

It may not seem a very ambitious task to write a book 
to meet the requirements of a syllabus, and our author 
thinks it necessary to defend himself against the charge 
of producing a cram book, addressed to Lhe few ambitious 
of possessing a South Kensington certificate But the 
task need not be the less useful or the less necessary oi> 
that account Indeed, there is one circumstance con¬ 
nected with the appearance of this book which is very 
satisfactory, and should be a subject for congratulation. 
The author asserts that the book is rendered essential 
from the fact that the examiners have found it necessary 
or desirable to raise their standard for examination 
This means that the Department has proved, that the 
general character of the education given to those classes 
from which the candidates for examination are drawn 
has so improved that a greater amount of information 
can be demanded than was formerly the case 

But independently of the fact that the author addresses 
himself principally to those preparing for the ordeal ol 
examination, he has produced a very readable book, a 
little too much like an encyclopedia perhaps for ordinary 
tastes, but replete with a vast deal of information, by no 
means ill-arranged and generally expressed with exact¬ 
ness , but the effort to impart and Lo treat lightly and 
discursively of many branches of information is apt to 
give to the book a disconnected and incoherent aspect, 
and this is Lhe principal defect that can be urged against 
the work As soon as a subject is introduced it is neces¬ 
sary to drop it, because to pursue it in detail would be lo 
enter into the domain of some science whose limits are 
fixed, and lo which further discussion properly belongs— 
for instance, we have a chapter on water (its composition 
and different states), which it might seem very desirable 
to pursue at greater length , but as soon as Lhe student 
gets interested, without a word of warning the subject is 
dropped, and he finds himself introduced to the method 
of measuring angular space and lime. This naturally 
leads on to some preliminary account of astronomy and 
astronomical methods, ending with the measurement of 
the day aod year, and then, on turning the page, the 
reader is not allowed to continue the subject, but is 
invited to consider the composition and characteristics of 
common rocks This incoherency Is perhaps insepar¬ 
able from the subject; but we think the aulbor might 
have developed his introductory chapter at greater length 
and put his scheme and sequence of thought more fully 
before bla reader, so as to prepare him for these sudden 
deviations from continuity. 
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It is instructive to notice that as educational treatises 
are improved in character and prepared by those quali¬ 
fied for the task, the reverent superstition which has 
for ages surrounded certain errors and fallacies, Lhat 
have done duty for scientific reasoning, is being remorse¬ 
lessly swept away The so called proof of the sphericity 
of the earth, based upon the fact that ships have sailed 
round it, is not quoted now, even by incompetent teachers, 
with the same satisfactory conviction that was formerly 
accorded to it Mr Gregory gives a diagram which 
ought to convince the most antiquated schoolmistress, 
but such myths die hard Similarly with our friend 
“ the burning mountain/' which has frequently been re¬ 
garded as an adequate definition of a volcano—that too 
is meeting with its deserts , but this will take a still longer 
time to kill, let Prof Judd and others insist as they will 
Many instances will occui to every one who has com¬ 
pared the carefully compiled text-books of to-day with 
those that were populir only a few jears back, and no 
fact marks more emphatically the improvement, or the 
necessity for improvement, in educational treatises 
Definitions, to be accurate and adequate, will always be 
a source (if trouble to the writers of elementary books, 
and the author of the present woik has no doubt been 
exercised to combine the necessary accuracy and sim¬ 
plicity We cannot think that he has always been 
happy, but where so much is admirable it would be un¬ 
grateful to dwell upon small blemishes, and can only be 
permitted with the view of securing their improvement 
or removal in a future edition 

The definition of meridian as given on page 105 and 
again at page 151 is susceptible of improvement, and it 
is certainly incorrect to describe a sidereal day ,13 the 
interval of time that elapses between two successive 
transits of the same star Such Little slips must be due 
to the hurry of production, as that on pige 382, where 
we are told to determine the position of the north point 
by observing the 11 shadow of the sun " We should have 
thought the shadow of the object would have been more 
convenient And again, on page 407, what is meant by 
the sun's 11 regular diameter”? But such little slips as 
these do not materially detract from the merit oF the 
book, which we heartily commend to the thoughtful study 
of those for whom it has been written 


SCIENCE AND BREWING 

A Handy Book for Brewers I)y Herbert Edwards 
Wright, M A (London , Crosby Lockwood and Son, 
1092 > 

HE author claims that the principal aim of this book 
Is to give the conclusions of mudern research in so 
far as they bear upon the practice of brewing. We 
gathered a different opinion on first opening the volume, 
for facing the title-page there stands conspicuously a 
trade advertisement of a firm manufacturing a patented 
article \md by brewers, stating that this article is 
14 referrefto in the work," and 41 for further particulars see 
advertisement at end of book” To any one at aJl 
familiar with the way in which quasi-sclentlfic articles 
are 10 frequently to be met with in the literature of 
brewing written for the purpose of advertising their author 
or some other thing, it would be only natural to conclude 
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that the advertisement quoted was the real clue to the 
origin of this volume, and wonder at the unusual clumsi¬ 
ness with which it was made so evident However, we 
afterwards meet with the following statement in the 
author’s preface 11 Having found after the sheets had been 
finally passed to r he printer, that the publishers considered 
it would be a useful feature in the book to insert a few 
advertisements of matters interesting to brewers, he 
wishes it to be clearly understood Lhat he has no personal 
interest in the matter ” A little prejudice perhaps 
remained in our mind even after reading this disclaimer, 
but injustice to the author we may say at once that a 
perusal of the book has removed it We sympathize 
with him in having a publisher whose disinterested 
over-zeal for the convenience of his readers has given 
his book such an unpleasant first impression 

From a scientific point of view, in one respect the 
practice of brewing compares with the practice of 
medicine, in that the complexity of vital processes has to 
be encountered in both, and through our present im¬ 
perfect state of knowledge of these questions, the 
practice of both is based very largely on empiricism 
bortunately for the brewer, the life functions with which 
he has to deal so largely belong to the more simple forms 
of life, and the vast strides which have been made the 
last few years in our knowledge of the microphytes, and 
the physiological processes of the higher plants, have 
probably placed him much nearer to a sound scientific 
basis on which to rest his practice, than is the physician 
who has to deal with the vital functions of the most 
highly developed organism But even yet empiricism 
rule 6 ; many details of ihe brewer's practice, although re¬ 
search is gradually throwing true light upon them , there¬ 
fore any writer who, in the present state of things, 
attempts to bring scientific knowledge and the practice 
of brewing together, has a very hard task before him in 
order to clearly make his readers understand the relative 
position in which the two stand at present Mr Wright 
has with much diligence gathered together the results of 
a large amount of research work bearing upon the dif¬ 
ferent stages of the brewing process, but we do not think 
that he has been always happy in selecting only the 
most trustworthy of these, neither are we pleased with 
the way in which he sets them before his readers to ex¬ 
plain, or at any rate throw light upon, the different stages 
of the manufacturing process It is a very difficult task, 
as we have just intimated, and we believe that the author, 
who is evidently a scientific man a9 well as a practical 
brewer, could have improved upon these parts of his 
work ; at any rate we are quite sure that with due con¬ 
sideration he could easily have improved upon the 
general arrangement of his subjects, which is badly con¬ 
sidered, and must be very confusing to a student not well 
acquainted with his subject 

We also regret that space is wasted in devoting a 
chapter to an attempt to teach Ihe science of (.hemiairy 
to the reader Some such mistaken attempt is frequently 
made in technical works treated scientifically, but a 
greater waste of paper can hardly be imagined For 
instance, in the present case we have a chapter starting 
with a description of the elements and the atomic theory, 
which positively, in less than thirty-five pages, professes 
to lead the reader up to the consideration of the con- 
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stitution of the carbo-hydrates and the amido-compounds 
What can be the use of this sort of writing, however well 
done ? No student not already well grounded in science 
generally can hope to get any real advantage from those 
parts of this book that are devoted to the scientific con¬ 
sideration of the details of the brewing process, and we 
wish the author had boldly recognized this very evident 
fact 

Apart, in a manner, from the more scientific portions 
of his book, the author gives us his views on the em¬ 
pirical questions of brewing, and also on the arrangement 
of a brewery and its plant, with the authority of much 
experience Here is common ground on which all in¬ 
terested in brewing meet, and we recommend the author's 
conclusions as worth their attention At the end of the 
volume we find a novel feature in a synoptic table of the 
malting and brewing processes, giving side by side the 
time, working memoranda, physical changes, and chemi¬ 
cal changes of each process, an epitome which is likely J 
to be useful to many readers A good index also adds 
value to the book 

Although we do not think that the author in writing 
this book has been very successful in meeting the 
requirements of young students of brewing, yet there is a 
large amount of information contained in the 516 pages 
of the volume which will repay a careful perusal by 
those more advanced in the study of the scientific 
aspect and practice of brewing 

OUR BOOK SHELF 

A Manual of Veterinary Physiology By Vety - Captain 
F Smith, MRC VS (London Baillifcre, Tindall, 
and Cox, 1892 ) 

The publication of this work ought to delight the heart 
of the veterinary student, for hitherto in his pursuit of 
physiological knowledge he has been compelled to rely 
upon works which deal exclusively with the human sub¬ 
ject However excellent such works may be and well 
adapted to tlje requirements of the human physiologist, 
l hey must necessarily contain much which is only of 
secondary importance to the veterinary student, and ab¬ 
solutely nothing concerning many questions which to him 
.re of vital interest For example, how needful to him 
is a thorough knowledge of the physiology of the horse’s 
loot—the seat, as he is afterwards to learn, of manifold 
diseases Yet clearly the consideration of this subject 
is outside the range of human physiology Similarly the 
composition, digestibility, and feeding properties of the 
foods supplied to the various domestic animals are to him 
matters of paramount importance Yet here again he finds 
himself left in the lurch by the standard works on human 
physiology Such considerations amply indicate the 
necessity for a work of the kind now before us, and cause 
us to wonder that the veterinary profession should have 
had to wait so long for its publication Though several 
first rate treatises on veterinary physiology exist in French 
and German literature, Captain Smith's is the first at¬ 
tempt, we believe, to deal wuh the subject in its entirety 
in this country 

We can heartily congratulate the author on the manner 
in which he has performed his task He writes in a con¬ 
cise but precise style Bearing in mind how many sub¬ 
jects the student Is supposed to take up and master in a 
comparatively short time, the author has omitted, and 
we think wisely so, the details of physiological experi¬ 
mental methods and descriptions of elaborate mechanical 
appliances employed in the laboratory 
The value or usefulness of the horse depends so largely 
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upon its powers of speed or draught that a knowledge of 
its locomotory apparatus is obviously imperative to the 
veterinarians During recent years much light has been 
thrown upon the subject of animal locomotion by the 
elaborately devised experiments of Stillman and Muy¬ 
bridge, earned out, as is well known, by means of instan¬ 
taneous photography CapLain Smith furnishes a capital 
rhumt of the conclusions derived from these experiments 
and a number of plain, simple diagrams aid tne reader 
considerably 111 comprehending the subject 

The physiolog) of the horde’s foot is dealt with in a 
somewhat short chapLer The author adheres to the 
theory of the expansion of the foot at its posterior part 
when the weight of the body is imposed thereon It is a 
subject which has often been hotly debated, and Us 
discussion will probably be again reopened in the co¬ 
lumns of the veterinary periodicals, The chapter con¬ 
cludes with some half-dozen rules on physiological 
shoeing, a copy of which might well be suspended and 
acted upon in every place where the shoeing of the horse 
is carried on 

The book is well printed, neatly bound, and published 
at a very reasonable price (ior 6 4 ) Horse-owners as 
I well as veterinarians will find us perusal attended wuh 
I profit as well as interest W F G 

| The Principal Starches used as Food By W Griffiths 
| (Cirencesier Baily and Son, 1892 ) 

This little book of 62 pages will be found useful by 
analysts and others who are interested in the examination 
1 of foods The author has collected together short 
descriptions dealing with the origin and microscopical 
characters of the different starches met with in com¬ 
merce—the arrowroots, tapioca, sago, the starches of 
our common ctreals, and of millet, maize, nee, the bean, 
the pea, the lentil, the potato, and so forth These are 
classified according to the natural orders of the plants 
from which they are derived, and the descriptions are 
I accompanied by remarkably good photo micrographs, 

| which indicate at a glance the peculiarities of the differ¬ 
ent varieties The mode of classification serves to bring 
out the resemblances which often exist in starches 
obtained from plants of the same natural order Since 
the microscope alone can be employed in attempting to 
1 trace the origin of a starch, and bearing in mind the 
! extent to which it is now used as an adulterant, this 
handy little book will no doubt supply a want 

Three clerical errors were noted On p 47 “feint" 
should be “faint," and “not" is evidently omitted in 
line three from the bottom On p 48 u character" should 
be “ characters " 

Les Alpes Fran^atses Par Albert Falsan (Bibhoth£que 
Scientifique Contemporaine (Paris ‘ J B Bailliere 
et Fils, 1893) 

We cannot call this a successful book A mixture of 
condensed statistical information and of popular descrip¬ 
tive writing is not much better than a stirabout of 
Liebig's extract and of trifle-whip Fixity of purpose on 
the author’s part is also wanting. Doubtless the French 
Alps cannot be separated from the rest of the chain, but 
for a book of only 286 pages all told, this contains too 
much about the Central, Pennine, and Eastern Alps 
The geological part is sketchy, and not always very ac¬ 
curate The author repeats the old mistake about the 
“variohte of the Durance forming a fringe to the eupho- 
hde," though the question was settled by the elaborate 
paper of Messrs Cole and Gregory, published in the 
Quarterly Journal of the Geological Society^ 189a 
The illustrations are numerous, few. howevtf*, of them 
are good, and several very bad There is no index. 
The work, in short, is a piece of book-making, charac¬ 
teristically French In style, and is not a valuable addition 
to the library either of the mountain-climber or of the 
man of science. 
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LETTERS TO THE EDITOR 

[7 he Editor does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended tor thi r or any other part of Nature 
No notice is taken of anonymous communications ] 

The New Comet 

The comet discovered by Mr Hulmcj on November 6 uns 
observed here on November 9 at 5b 50m , and found to consist of 
a very bright circular nebu osity with central condensation The 
diameter of llie comet was 5' 41" 

Iiwa^re observedon November 16 at ioh 45m , and its physical 
appearance seemed to have undergone a complete transformation 
The diameter had increased to 10' 33", and the comeUry material 
had hcLOini much fainter and more irregular 1 he nucleus was 
now in the form of a bright streak, and this was enveloped in a 
large faint coma A small star was seen just N of the W 
extremity of the nucleus, and the latter seemed composed of 
knots of nebulosity 

_ N 


* 



.v 

Nov g, 5I1 50m Nov 16, ich 

On November 19, 14b 15m , the comet was seen again Its 
general aspect was much fainter, and it exhibited a further in¬ 
crease in dimensions I carefully determined Us diameter as 
14' 3° W i but Ihe outlying portions were very tenuous and in¬ 
definite 

From Berbench’s elements given in Edinburgh circular No 
33, it appears that the comet is moving rapidly away from the 
earth The great increase in its apparent diameter is therefore 
not a little remarkable On November 9 the comet was about 
203 millions of miles distant from the earth, and Us real diameter 
must have been 333,000 miles On the t6ih this had increaved 
to 652,000 miles By the 19th the comet's distance had become 
217 millions of miles, and its real diameter 925,000 In ten days, 
therefore, the cometary material expanded nearly threefold 

Bristol, November 20 W F Denninu 

The Light of Planets 

A FEW factB relative to this subject may be interesting At 
Plymouth on Auguit 12, about 9 o'clock, favoured with a beauti¬ 
fully clear horizon, the brilliancy of Mars was so great that it 
cut a distinctly blick shadow on a piece of white paper from an 
ordinary walking stick held at a distance of 4^ inches , the out¬ 
line of the hand, under the same conditions, was also easily per¬ 
ceptible, A faint, yet decided, darkening of the white cliffs of 
the shore was caused by a person alandlng upright—the slope 
being about 45' The point of observation was at ihe extreme 
north-west of ihe Sound, and the splendour of the planet’s light 
reflected from three or four miles of water li perhapi unrivalled. 

The light of Jupiter has often enabled me, when u^ing the 
telescope at a southern window, to make drawings and such 
references to books, &c., as were found necessary, without any 
other illumination John Garstang, 

Spnngwcll House, Blackburn, November 21 

Rutfctofcrd Measures of Stars about 0 Cygnl 

Ilf orderRSferevent any possible misapprehension In connection 
with your notice < Nature, vol xlvL p 6io)ofMr Rutherford's 
measures of the Blars »urr oun d] n g 0 Cygni, may I call attention 
lo the following ?—The two stari of Argelanaer, 37 3435 and 
>8 334 » concerning which a doubt Is expressed In my papei, 
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are certainly lacking on the RuLhcrfurd plates If they were 
present they would be very near the edges of the plates, and it 
is for this reason that I doubled whether we should expect to 
hnrt them at all The star numhered 28 in the Rutherfurd list, 
which appeared only as a sorL of elongation of No 27 on a plate 
taken at this Observatory, April 19, 1892, is one of the com 
ponents of 22539, as was pointed out by Mr Burnham in the 
Astronomical Journal, No 268, and by myself in the same 
journal, No 266 IIakoi ij Jacoby 

Columbia College Observatory, New York, 

November 11 

The Alleged "Aggressive Mimicry’ of Volucelhc 
Mr Pouiton's letter calU for few words in reply I invited 
Mr Poulton to produce observations in support of his state¬ 
ment that the two varieties of Voluctlla bombylans lay in the 
nests of the bees which they respectively resemble To tins 
invitation Mr Poulton has not responded He tells us that his 
account represented "a very general impression” , that the 
same impression haa been set forth in a showcase at the Museum 
of the Royal College of Surgeons , that even if he were mis 
taken it was well, if through his mistake the truth shall the 
more abound It is thus admitted that in making that statement 
Mr Poulton relied noL on original authorities, but on the 
general impressions of others. That these impressions are 
in my sense correct there is as yet no evidence to show 

Compared with this, Mr Poulton's error os to Bombus 
muscorum is of course comparatively trifling and it would he 
useless to pursue the matter, were it not for discoveries made 
in the process of unravelling it 

I pointed out Lhat V bombylans 1a common in nests of B 
muscorum, a bee which it does nut resemble Mr Poulton in 
reply maintains the opuuon that V bombylans var mystacea 
does resemhle B muscorum In defence of this statement he 
refers to (l) the showcase at ihe Royal College of Surgeons, 
where the lesemhlance is set forth , (2) a recent book, " Animal 
Intelligence,” by Mr Lloyd Morgan, where the resemblance 
is again asserted and illustrated by figures of insects in the 
similar showcase at the Natural History Museum 

In following up these clues I came to unexpected results 
(l) There is a' the College of Surgeons a showcase, as staLed, 
illustrating the likeness of VoIuccIUe lo humble bees The 
label stales that "the resemblance enables them [ihe fliei] to 
escape detection " Two bees are exhibited bearing a good like¬ 
ness to the var mystacea, and, as Mr Poulton says, they are 
labelled " B muscorum ” The one, however, is a worker of 
B sylvarum L , and the other is probably a male nf the same 
species Neither can be mistaken for B muscorum, which they 
do not resemble 

(2) At the Natural History Museum bees of several species 
are shown beside the Vo luce He, with a similar statement that 
the resemblance enables the flies "to enter the nest of the bee 
without molestation ” Not one of these bees is B muscorum, 
nor are any of them said to belong to this species, for no names 
arc given Nevertheless, on turning to Mr Lloyd Morgan's 
book, which I had not before seen, I find the statement (p 90) 
that V bombylans "closely resembles" B muscorum, the 
passage continuing in the words of the Natural History Museum 
label Figures are added showing the two forms of V bombylans 
and two very different bees, both marked " B muscorum " 
Now the figures are from photographs of certain specimens in 
the showcase, and on reference 10 the specimens in question, It 
appears lhat one of them is a yellow-banded humble bee (per 
haps B hortorum ), while the other is one of the red-tailed 
humble-bees 1 These two are put out to match V bombylans 
and the var mystacea respectively, and of course have no like 
ness either to each other, or to B muscorum, though both are 
referred to this species by Mr Lloyd Morgan 

Mr, Poulton’s choice of B muscorum as a form resembled 
by the var mystacea probably therefore arose from the wrong 
naming at the Royal College nf Surgeons How Mr Lloyd 
Morgan came lo call the two different bees by the name B mus 
corum , which belongs to neither, I Cannot tell Perhaps this is 
in part an echo of Mr Poulton’s previous mistake 

Any one by reference to a collection of bees may easily 
satisfy himself lhat the common and ordinary B muscorum, 
with ill bright hrown thorax, doe« not resemble If bombylans, 
though thia fly li common in ita nests, just ai V pellucens lives 
in waipi’ neili, though it does not resemble a wasp. 

In the absence of direct evidence in its favour, and Inasmuch 
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as it ib inconsistent wuh many ascertained fads which were 
specified in my first letter, the hypothesis of " Aggressive 
Mimicry 11 should surely be withdrawn 

No speculation is needed to enhance the exceptionally inter¬ 
esting facts of the Variation and the resemblances of the Volu 
cclitr If a number of people will set to work on this problem 
in the way suggested, there n, I think, a fair chance of consider¬ 
able reBullB ft was in the hope that such effort may be made 
that I drew attention to the matter, and 1 am really sorry that 
Mr Poulton should be hurt therehy, Nevertheless, I cannot 
but regard his account of the matter as an example of the way 
in which statements pass on from one wnler to another, but 
prove on inquiry to be baseless William Bateson 

St John’i College, Cambridge, November 14 

Parasitism of Volucella 

Mr Bateson's interesting discussion of the relations between 
Volucclla and the species of Bombus (Nature, vol. xlvi p 
585) suggests the following observations —The nest of B 
muscorum is made without much effort at concealment on the 
surface of the ground If accidentally disturbed the inmates 
set up a peeviBh buzzing, which, no doubt, answers the purpose 
of warning off ordinary intruders Yet B muscorum is of a 
patient and gentle disposition, and will put up with a good deal 
of maltreatment before using its sting Its sling, moreover, is 
less venomous than that of either of our other common humble 
bees. It apparently trusts to the reputation of its genus for 
protection from annoyance Sucu a creature would seem 
marked out by Nature as the very host to be imposed on by a 
parasite like Voluctlla, which, on the other hand, may need 
all its cunning to come round an irascible being like B lapi 
darius , or even like B hortorum And, in fact, as Mr Bateson 
points out, we find it multiplying abundantly at the expense of 
the first named bee, and less frequent in the nests of the other 
two Notwithstanding this, B muscorum appears to be 
certainly no less successful than either of the others in the 
struggle for exigence W E Hart 

Falmore, Carrowmena, co Donegal 

Optical Illusions 

The illusion of the Gothic arch in Nature (vol xlvu p 31)11 
loo good to have a rival, but simple Norman archea occasionally 
practise a deception of some subtlety In certain case* they seem 
Lo be of the Moorish horse-Bhoe form , this happens when the 
semicircle does not spring at once from Lhe capitals of the Norman 
columns, but has a short intervening vertical space of masonry 
Architects are familiar with the effect, and call these archea 
stilled , they say the stills are commonly vertical, although 
Norman walls have no doubt sometimes fallen away from tne 
upright course I suppose lhe eye is quick enough to perceive 
that there is more than a semicircle, while the mind n gullible 
enough to infer that the curvature ib continued In Winchester 
Cathedral there are some good illustrations of this appearance 
Winchester College, November 12 W B Croft 

A Strange Commensalism—Sponge and Annelid. 

A curious case of what I believe to be definite commen¬ 
salism between members of these two classes came under ray 
notice the other day when collecting, and, as it is, so far as I 
know, a new instance m thla interesting inter-relationship 
between animals, 1 venture to record it 

Several large patches of crusting orange red sponge attracted 
my attention because of the peculiarly emphatic markings of 
what appeared Lo be the oscufa They were suspiciously unlike 
anything spongiform, so I secured some good pieces of the sponge 
for further investigation Sections proved them to belong Lo the 
Micrmona plumosa of Bowerbank, but the supposed oscula— 
which to the naked eye appeared as innumerable tiny black 
specks, each surrounded by a grey ring—proved lo be, when the 
mass was teased out in water, in reality the ends of tubes 
inhabited by on eyeless Leucodort {L caca , CErsted), Fully 
forty could frequently be counted in a square inch. 

The conclusion I come to after eEmralnation of a large number 
of specimens Is that actual benefit Is mutually given and received 
by cadi of the two messmates , the sponge gaining considerable 
support and extra consistency from the numerous comparatively 
wiry upright tubes There Is aBo the question whether the 
excreta of the worms Is of any food value to the sponge On 
Jtia/paif of the worm, there is little doubt that it finds a valuable 
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protector in the sponge which by the way is characterized by an 
intensely rank smell of garlic (warning odour ?) I have seen no 
signs of this sponge being preyed upon by any animal, bo wc 
may conclude its protective devices of spicules, odour or taste 
are furly successful A worm whose tube is sunk completely in 
its substance will naturally be very safely housed, and besides, 
the friendly water currents set in motion by the sponge cilia will 
brmg much food matter lo its very mouth 

Bowerbank in his description ( n Br Spongiadee," vol li 
p, 134) writes of a specimen as 11 permeated by some small 
tubular zoophyte which it hn coated with its own tissues, and 
from these adopted columns defensive spicula are projected "— 
evidcmly the same os I describe above, though he makes the 
mistake of considering the lubes as those of zoophytes Instead 
of those of annelids From this quotation, however, it is 
evident that lhe babit is widely spread, and not merely local. 
Here at extreme low-water the sponge grows exceedingly 
abundant, and the commensal worm seems always present 

James Hornell 

Jersey Biological Laboratory, November to. 

Induction and Deduction 

Mr Dixon sayB that there are "at least three different kinds 
of interpretation which may be put upon the prop isition, [An 
isosceles triangle has enual angles at Lhe base] It may mean 
(1) the triangle used to illustrate this proposition has equal Bides, 
therefore it has equal angles . or (2) I have conceived a triangle 
which has equal sides, therefore I have conceived one which nas 
equal angles , or (3) the connotation ascribed by the adjective 
isosceles implies the connotation 1 having equal sides ' [? angles] 

He goes on to observe that the difference between either (1) 
or (2), and (3) is " that this latter gives us no information about 
any real thing or concept, but only about what is implied by 
using certain terms," that is, abou* the connotations of "isosceles 1 ' 
and "having equal angles" ("equal BideB " is ol course a uhp) 
But if connotation reTers neither to the attributes of "real 
things’ 1 nor to "concepts’’ (which I suppose means ideas or 
notions) what can it be that we "imply 1 by using the terms 
isosceles, &c ? If we do not mean things, nor attributes of 
things, nor ideas, do we mean anything which can convey or 
contain information ? 

In Mr Dixon’s view the terms do convey information, but 
information which "clearly does not require to be hased upon 
any real knowledge of things, but may be based solely on 
definitions of words ” But must not definitions of words be 
based, in the last resort, upon knowledge either of things or of 
concepts—definitions of current words in some current sense, 
or even of strange words in strange senses—as e,g if I Bay Abra¬ 
cadabra means ixLra mixira, and Triangle means ahracadabro, 
and all abracadabras are four Hided, and bo on? With nuch 
propositions I may certainly frame syllogisms and arrive at 
" symbolical 11 concluGiona, though I cannot see that I shall be 
doing anything to convey information or to advance thought 

And when Mr Dixon says that the proposition "an isosceles 
triangle has two equal sides" has "wide applicability and use¬ 
ful neu ” because we "often find things which can fairly be 
called isosceles mangles," it seems clear that he himself cannot 
have taken the proposition at starting in a sense purely 
11 symbolic " (in his meaning of that word), If he did, it would 
be little less than miraculous that an entirely arbitrary definition 
should happen 10 to fit actual experience, especially when we 
consider that other equally symbolical mathematical proposition! 
have an equal applicability. 

1 think it is probably true that we often do not depend, fw 
our assent lo complicated reasonings, on anything like full 
" realization in succession of the actuality of the relations and 
operations discussed " , but I cannot admit that nch reasoningi 
do not refer to objects of experience or of thought Unless the 
terms did refer to something other then themselves, we could 
never assert S ts P t or x = y 

I unfortunately know nothing either of Pascal's theorem or o\ 
Lhe intersections of two conics, but I think that in the case o! 
the individual isosceles triangle, my Intuition that the equality 
of ingles at the bate Is inseparably connected with equality o 
sides, gives me ample ground for believing it to be "mathema 
t!cally certain" that every Isosceles triangle has «qthl angles a! 
lhe base ; it is self-evident that the ooa characteristic con do 
exist without the other. That the isosceles triangle in question, 
if pat under s microscope or tested by some micrometer, mlghi 
turn out to be not 11 really " isosceles, seems to be a perfectly 
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, irrelevant consideration , and I have never been able to under- 
•atand the strcsi laid upon it by acute thinkers [t is because 
the triangle is as far as I can perceive Isosceles, that I intuit it 
to be as far as I can perceive equal angled 

It has, I believe, been already explicitly recognized by cer 
tain logicians that a " symbolically" proved conclusion need 
not give any actual information about 11 real things 11 Indeed 
some go further , but I do not know that any have gone so far 
as to say that it would not give any information about ideas— 
although perhaps this may be the logical conclusion 
Cambridge, November 10 EE Constance Jones 

Ice Crystals 

Your correspondent, C M Irvine (vol xlvu p 31) will find 
letters on this subject in Nature, vol xxxi pp 5, 81, 193, 
364, 480, and in vol, xxxm pp 461, 486 

Prof (?) McGee\ letter at p 480, of vol xxxi , gives a hat of 
communications on the same subject in earlier volumes 

B Woodd Smi rH 

The Late Prof Tennant on Magic Mirrors 

Severat scientific friends tell me that the late Prof Tennant, 
the well-known mineralogist, published some twenty or twenty 
five years ago a small pamphlet on Magic Mirrors Fading to 
find a copy even in ihe library of King 3 College, 1 invite the 
readers of Nature to assist me to discover one 

Silvanus P Thompson 
City and Guilds Technical College, Finsbury, 

November 15 

On a Supposed Law of Metazoan Development 

Under the title of 14 The Relations of Larvr to Adult 
Forms," I recently read a paper before Section D at the 
Edinburgh meeting of the British Association The subject 
dealt with was of so extensive a nature, and the time available 
was so limited, that I fear much that was said must have ap¬ 
peared vague and ill-founded, if not entirely incomprehensible 
The material of the essay had, indeed, been prepared with the 
intention of devoting at least an hour to its delivery as it 
happened, I found myself under the necessity of culling out whole 
passages of my notes whilst '•peaking 

The few lines of rhe report in Nature (vol xlvi p 404), 
convey a very inadequate idea of what I aimed at proving in the 
paper, and hence I am tempted to offer a fuller account to the 
readers of this journal 

Ihe subject of the essay furnishes a problem which must 
interest every embryologist, even though he should reject the 
conclusions to which observation and reflection have led me 
In working out the complete paper so many novel and con¬ 
firmatory points have been met wttn, so much of imp iriance in 
the writings of the older embryologists, and more especially in 
the memoirs of Johannes Muller on the Echinoderm larvaz, has 
been unearthed, that an extension of Lhe original plan of the 
work has been rendered necessary 

My conclusions, moreover, are so much m conflict wilh pre¬ 
vailing doctrines that any haste in producing the full argument 
would be unpardonable, although a preliminary sketch by way 
of clearing the ground may be justifiable On a subsequent 
occasion an attempt would be made to show how the researches 
of recent years had, with a few notable exceptions (such as the 
work of K S, Bergh, J Kennel, and N Kleinenberg), tended 
away from rather than in the direction] of a recognition of 
the fundamental fact of an alternation of generations as under¬ 
iving Metazoan development, in that they nad been concerned, 
for example, with unnecessary attempts at homologizing the 
41 mesoderm" and its mode of formation throughout tne animal 
kingdom, 

Irthe fac^i In support of my case should not be ns complete 
as the published researches of the last thirty years on the 
ontogeny of very many animals might lead one 10 anticipate, 
the circumstance would have an obvious explanation. 

With Lhe death of Johannes Nfbller—a man whose brilliance 
as an embryblogut was only surpisssd by his greatness as an 
anatomist—there closed one chapter, and that one of the finest, 
id the history of comparative embryology What influence the 
publication of “The Origin of Species" had upon the subse¬ 
quent progress of the science is too well known to need further 
expat lit I on here The pernicious search after pedigrees, 
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initiated by Haeckel, led to an era of activity during which 
every lact with no apparent bearings on phylogeny was ignored 
As a consequence Lhe work of Muller on tne Echinoderm larva 
and the essay of Steenstrup on 14 Alternation of Generations” 
became more or less mere curiosities in Lhe history of the science 
With little exception embryological speculation of lhe past thirty 
years has been naught else than a pursuit of will-o’-the wisps 

It behoves us now to r evert to the path along whnh Johann t r 
Muller laboured 

My own emhryological conclusions, like those of contempor¬ 
aries, have not hitherto been influenced by the imbryological 
works of Muller , for it was not until after my paper had been 
read that a first study of the Echinoderm memoirs convinced me 
how nearly he had anticipated what follows 

Before passing to the subject, one further remark may br 
permissible Owing to lack of lime when reading the papci 
no opportunity offered itself for pointing out Lhe analogy which 
obtains between the suggested mode of Metazoan development 
and the accepted fact of an alternation of genei ntions in the 
life histones of all plants above the lowest Thallophytes 
Furthermore nothing was said about the mode of formation of 
the “ mesoderm ’’ in certain cases as one or more outgrowths of 
the endoderm , alth mgh the writer was fully alive to the ex¬ 
planation which from his standpoint could he offered This 
and other questions of alike character would receive consideration 
in the complete paper, in which u would he demonstrated that 
such things and processes need be neither 41 palmgenelic ,J nor 
11 crenogenetic," hut lhat the analogy of the formation of 
imiginal discs in Tnsecta y or in the Pihdiutn of the Ncmcrtme, 
ought to suffice to account for them. As an instance, the for¬ 
mation of the mesoblastic somites in Amphioxus as evaginatinns 
of the endoderm may be only a mode in which cerLain parts of 
the adult are in that particular case laid down upon the larva 

And now, after this digression, to return to the question 
under consideration Two modes of development have long 
been distinguished, viz , larval with metamorphosis and foetal and 
direct Cases are known in which there subsists no homology 
between the larva and the adult, and even such in which the 
larva {/hpinnana asten^era) is said to exist apart for a lime after 
it has given rise to the Echinoderm In many such, moreover, 
the sole larval organ carried over to the adult is the alimentary 
tract, all other organs of the larva, such as nervous system, 
sense organs, locomotor and excretory organs, inouih and anus, 
Ac , being replaced by new formations in the adult The new 
organs are thus not homologous with tho-e of the larva , indeed, 
neither as a whole nor in its parts is the larva the hnmologue of 
the adult form , but the latter arises upon the former by a mode 
of asexual generation 

1 he birth of the Nemertine on the Pi/tdtum, and that of the 
Echinoderm upon the Plutcus, or upon the Btpinnaria as/engtra, 
mny be cited as examples, and the question may now be ailced, 
What becomes of the larva when (a) food yolk is more or 
less abundantly acquired, and (£) when uterine development is 
initiated? Does the larva really disappear ? Anticipating (he 
sequel, it is asserted that the larva never vanishes from the 
development, but is always present in more or less disguised 
form In all cases the adult or imago would appear to arise 
upon it just as is so obviously the case in the examples previously 
cited 

In the complete paper the modifications of the process 
throughout the Metazoa would be considered , in this place 
generalities alone can be dealt with [f the larva be laded 
with food yolk it becomes transformed into a more or less 
obvious blastoderm , upon which the tma^o or mature form takes 
its origin Certain of the larval organs—such as those of locomo¬ 
tion—may then disappear, but others, such as the larval excre¬ 
tory and nervous mechanisms (eg, Hirudinea , according to 
Bergh’s researches, Ichthyopsida from ray own work) would per 
slot Considerations of space do not permit me to enter 
fully into details regarding Mol In scan development The 
published work on this group furnishes one with useful 
material in support of my caffe; and the group 11 an in¬ 
teresting one id connection with this question of the relation 
of the larva to a blastoderm In the Mollusca one can readily 
find all gradations from earn In which the adult is gradually 
substituted Tor a pelagic larva ( Patella ), through those in which 
lhe larva 11 somewhat burdened with food yolk (Huteinum), to 
others, finally, in which there is n large yofk sac and a blasto 
derm, on which the adult form arises {Cephalopoda) Incident¬ 
ally [ may remark lhat it was the study of some Bucnnum 
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larvae (Vthgtrs with large yolk-sac) three years ago, which first 
afforded me a key to the solution of the problem of the relation 
of the larva to food yolk. 

The Arthropoda are an important group, for larval forms 
widely prevail, especially, as is generally admitted, in the lovver 
forma 

The nature of the Nauphus is too big a question for discussion 
here, but Dohrn's conclusion that it is a transformed worm 
larva (* c one with Arthropod characters) appears to me to 
represent the truth. Two of the laws governing developmental 
processes appear to be that larval organs may be transferred Lo 
the service of the adult, and (more usually) that adult organs 
may become larval, or, as thay may be termed, aiiaplational 
larval organs Numerous instances of both these could be 
cited, and the three pairs of appendages in the Nauplms furnish 
us with a case in point 

In the development of ^lysis there is an example of the con 
version of the Naitplxm larva, typically represented in the 
allied Euphansta, into a blastoderm upon a yolk-sac 

I venture to attach most weight to the application of the prin 
clpla to the Vertebrates, for it is there that my own work hag chiefly 
loin, and it is undoubtedly the obstacles offered by the phenomena 
of Vertebrate development which have hitherto prevented the 
enunciation of the " law of development as an alternation of 
generations ” L&rvc are so commonly encountered among the 
Invertebrata that the wonder 15 that no one has inquired why 
they are so rare, in any guise, in the Vcrtebrata 

In this latter division of the animal kingdom it becomes 
necessary to approach the problem previously stated as to the 
fate of tbe larva when uterine development is initiated 

It may firstly be noted that larval forms, equipped with 
many adaptational larval organs, are to be encountered in cases 
with complete segmentation and but little food-yolk, e JVfar- 
sipobranc/itt, Ganosdet, and most Amphibia, while a blastoderm 
on a yolk sac is characteristic or Elasmobranchu, Jeleosiit, and 
Sauropsida , in which a larva, according to the common acccpla 
tion, would not be very obvious 

In all these cases, however, larval organs can be proved to 
exist, and, most important of all, there is a well-marked larval 
nervous system, which, while not certainly known to persist in 
any adult form, has been proved to degenerate during the 
ontogeny of all the oviparous Ichthyopsida as yet studied This 
apparatus is certainly neither a part of the adult nervous system 
nor homologous with the latter For an account of this 
mechanism ihe reader may be referred to the papers cited below 1 
Among other larval structures referred to when reading the 
paper, the curious degenerating cells on the blastoderm of 
Pnstiurus , to which Prof Van Wijhe once drew my attention, 
and the knob on the blastoderm of Torpedo , as shown in Ziegler's 
beautiful models of the embryos of this form, and as described 
by H E and F Ziegler m the Archtv fur Mtkroscopische 
Anatomic , Bd xxxix p 85, deserve mention 

The yolk sac viewed as part of Lhe larva would require detailed 
and extended consideration 

It is gradually broken down by some ferment action on the 
part of ihe so-called nierocytes,- which may possibly represent 
degenerating cells of the larva Only towards the close of life 
in the egg-capsule does the yolk appear to be digested by the 
alimentary tract of the Elasmobranch In some reptiles, accord¬ 
ing to Hans Virchow, the remains of the yolk-sac would appear 
to be cast off 

In the discussion on my paper, one speaker, a personal fnend, 
hinted that I had been led to look upon Ihe yolk-sac as part of 
the larva from having followed some stray ends of 11 larval nerve 
fibres " on to that structure I had to confess my regrets that at 
that time I was unable to !■£ claim to any such observation , in¬ 
deed, that having cut my embryos of Raja bails without any part 
of the yolk-sac appended, it had never oecurred to me that, the 
fibres described might pass to the yolk-sac Quite recently it 
has been seen that at any rale some of the larval " subepi bias tic 
nerves'* of lhe Anal Ana paper do undoubtedly make their 
way to the surface of the yolk sac, lying just beneath tts epiblastic 
covering That a farther confirmation of my conclusions is to 
be foand in this observation goes without saying 
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11 ThiTnouflDt Ganglion Calls and chair Nerves la Raja- 
ina . i So 2, pp ipi-too, and also, "The Early Development 
Free Roy, Soc. London, voL, xlvL 1889, pp 113- 
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I to H B Ziegler that w* owe moil of our knowledge of the way in 
|hese merocytea, in thejr own di^aneraiion and dutn, cetue the ele- 
fof the yolk to become fit Tor absorption and uelmlletion 


NO. 1204, VOL 47 ] 


Some three years ago, when considering the ,f Inter-relation- 
ships of the Icnthyopsida,” at a time when this larval question 
was prominently before me as a fascinating puzzle, 1 thought 
that the larva disappeared above the Ichthyopsida I was Ted 
to this conclusion by reliance on the accepted belief that larvse 
are only met with in aquatic animals, more particularly in marine 
forms, and by the apparent absence of a larval nervous Bystem 
above the Ichthyopsida My recent studies and the work of 
Fronep and Robinson have taught me that this was erroneous 
The lar 7 >a never disappears , however much it may undergo 
degeneration 

It may even be doubted if there are not traces of the nervous 
system uf the larva in the ontogeny of the Amniota , for there 
appear to be certain observations of Froriep on reptiles which 
may admit of interpretation in this sense, and my friend, Di 
Arthur Robinson, tells me that he believes he haB found traces 
of it in certain Mammalian embryos In mammals, as will be 
seen, the larva must be regarded as an internal parasite, and like 
such H would yield up its chief organs Some remains of its 
nervous system may, however, persist, as I have proved to be 
the case in Mustclus vulpans , where the larva is almost as 
parasitic as in the Mammal The Ammon of the higher Ver- 
tebmtais probably also a larval structure with analogies to tbe 
organ of the same name in Iniec/a, m the Piltdtum development, 
4 c , as Kennel had previously insisted It would appear to me 
to be a memhrane conditioned by the way in which the adult is 
formed upon the larva 

Another important larval structure is the yolk-sac placenta of 
Mustelus Urvis and of many mammals 

In the latter the importance of this organ during a loDg 
period of firtal life has been proved hy Hubrechtand Robinson 
The yolk-sac placenta may be explained os due to the fixation 
of a parasitic larva ; indeed, in mammals the larva has hecome a 
fixed internal parasite in the uterus, and its mode of life, like 
that of all internal parasites, leads to great degeneration 

In this connection it may be insisted that it would be con 
trary to all that we know concerning the effects of the parasitic 
mode of life to suppose that a form might become a fixed 
internal parasite, and subsequently becoming Treed from its hoat, 
attain to a higher grade of organization Yet this is what we 
must believe to hold good, if the current views of mammalian 
development be accepted aa correct From my standpoint, on 
the contrary, the larva may become a fixed internal parasite, and 
none the less there may arise upon it a more highly organized 
and, when fully developed, free living form, the Mammal 

Witness roust be borne to Lhe circumstance that Muller, 
Klemenberg, and Kennel have already recognized that In some 
few divisions of the Invertebrala the mature form always arises 
upon a larva 

In such groups as the Echinoderms an alternation of genera¬ 
tions is now an obvious explanation of the facts, and when so 
magnificent an investigator as Johannes Muller proved thh 
nearly fifty years ago, one osUb, in vain perhaps, why modern 
embryologists, like Korschell and Heldcr in their otherwise 
admirable M Entwickelungigeftchlchle,’* ignore it The 
11 recapitulation theory," and Lhe question concerning the 
nature of the mesoderm have overshadowed the fact and con¬ 
cealed the recognition of an alternation of generations. But the 
so-called 11 law of ontogeny” itself is no explanation of the 
riddles of embryology , at most the recapitulation hypothesis 
holds for the development of organs, not of organisms 

So far as the facts are available, Metazoan development 
appears to me to be by means of an alternation of generations. 
In that from the fertilized egg there arises an organism, the 
larva, upon which, In one ifiy or another according to the cir¬ 
cumstances of each cue, a new form, the adajt or imago, takes 
its origin 

In 1855 the veteran zoologist, P. J. Van Beneden, wrote — 

11 La generation alternated est un p/ufnombte fu'tl faut chtrchet 
d fairt rtntrer dans la lot commune de la reproduction et non 
pas lauser eomme une exception dans la science " 

In this essay an attempt has been made for the first time to 
prove that it is 11 la loi commune de la reproduction >F In 
Metazoa^ 1 and in concluding I cannot do better then echo the 
beautiful aphorism of Galhe, which In a similar connection has 
already been commented upon by Steenstrup and Von Been— 
** l)u NaJur geht ihrcn Gang , und was uns als Ausnahme 
erschtint ist in der Regel J Be AID 

1 It In not ouurasd that ill the phenomena cUiitflad si 11 ihemsiloni ol 
I gsnaraliom" an alike in ihtlr Da run. 
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EXPERIMENTS ON FOLDING AND ON l HE 
GENESIS OF MOUNTAIN RANGES 1 
Method of Investigation , Foldtng at Different Lei>eIs 

EFORMAT 10 N is represented in an exact manner, 
if we note the movements executed by certain 
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points, and the position of these points before and after 
deformation. I divide the surface of sediments into 
squares (scale- oim), and this division passes in 

1 EiirMifid from Gtdoguckt nnd Gtorra/Auckt Experimented by Dr 
Raytr ■ Hflft Dafbrniailon und G«blrflibiMunff Lcipite, 1892 See 
*0 11 Ob the Cmuiu of ihc DoTurmition of iha Earth's Crust, by the uime 
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(Natuab, voL xlvi. p. 334 ) 
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vertical direction through the whole system, so that every 
stratum is divided into prisms or cubes of known 
dimensions and positions At every moment of deform¬ 
ation we may note Lhe movements of any point or line, and 
the deformation of any square or prism Especially the 
deformations of the surface and of normal-profiles is im¬ 
portant I he position (orientation) 
of prisms must agree with the direc¬ 
tion of pressure 

I employed in every case muddy 
material (clay, plaster of Pans) Ex¬ 
ample We note the position of 
prism I in h ig 1, and its position 
and deformation aie noted in Fig 2 , 

I is pushed forward and deformed 
into I r B — the “ Basal plane/ 1 is 
parallel to the base or surface No = 
Normal plane, is situated vertical and 
in the direction of pressure L = 
Longitudinal plane, vertical and at 
right angles with No, agrees with 
extension of strata 

N — normals, 1 e , perpendicular 
scale-lines 

Explaining experiments The sedi¬ 
ments I , II , Fig 3 (exp 203, clay 
with a layer of plaster) are subjected 
to lateral thrust The higher parts 
are more moveable and get deformed 
more than the lower strata 

I goes to I jt, it is compressed and 
elevated, II in contact with the wall 
is elevated a little (to r) The dark 
middle stratum I produces a flat 
fold In Fig 4 compression and ele¬ 
vation is more intensive The nor¬ 
mals N (originally vertical lines) are 
deformed into curves 

When at the surface very plastic 
material dominates (mud), the surface 
after deformation remains flat,whereas 
in the deeper parts intense folding 
may have taken place If we push a 
muddy mass, covered by plastic layers, 
the latter get folded, whereas the 
deep parts are onl> thickened 

The movements and deformations 
of N (normal profile) are of especial 
importance 

Fig 5 (exp. 292), paper between 
muddy strata The direction and 
deformation of normals show the 
typical movement of strata in each 
case 

In Fig 6 a plastic layer (white) 
lies between muddy sediments After 
the deformation only the white layer 
is folded 

In Fig 7 folding towards the deeper 
parts is more intense, but the muddy 
surface remains flat In all these 
cases strata get thickened The 
thickness measured in a fold-chain 
does not correspond to the original 
thickness The strata of the Appala¬ 
chian Mts , having to dav a thickness 
of 10 km in a certain section, originally had different 
dimensions If measured along the fold-limbs the number 
is by far too small, as here the sLrata are rolled out, in 
the synclines, on the contrary, strata appear much thicker 
than they were at the beginning 

If plastic sediments are driven by their own weight ,t s 
if they gttdi over an inclined plarre against an obstacle. 


F ir 4 
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there occurs a deformation, as in the case of lateral pres¬ 
sure Deformation in the first case is greatest near the 
obstacle 

Anttchnal Rupture , Pinch-folds , Squeezing) Pseudo- 
erupttve Processes 

Pushing produces compression In the anticlines 
tension effects rupture In the fold-limbs plastic material 
is squeezed, rolled out, and pushed towards the dines 
{synclines or anticlines) 

In the synchnes of great dimension plastic material is 
pushed together and pinch-folds result 


towards the axes (axipetal direction), in the limbs there 
occur squeezing and tearing 

[In the latter part of his memoir, Dr Reyer shows how 
his experimental methods may be applied to the explana¬ 
tion of such complicated questions as very complicated 
overthrust faults, the appearances piesented when much 
folded and faulted strata are subjected to erosion, the 
occurrence of undisturbed tracts associated with much 
folded ones, and the formation of lake-basins ] 

E Reyer 


Passing over some of the experiments 
which illustrate the dislocations described 
by Heim and Margene we come to more 
complicated examples 

F, ? s 5-8 show " pinch folds ” in ver\ 
plastic material, which are spread and thrust 
over, so that the) form a fiat bottom in the 
syncline 

Other experiments illustrate a pinch-fold 
with ruptural deformation Usually the in¬ 
tense deformation is confined to the district 
of the pinch-fold , in very plastic material 
and under variable pressure the stratum 
in every part gets greatly altered If we 
divide the strata into differently coloured 
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prisms we see in each profile at once the 


Reformation at every point OfLen defor¬ 
mation is so intense that we may denote it 
as kneading 

The deformation shows how a vertical 
dyke gets influenced by folding 

If a plastic stratum is inserted between 
rigid strata, the former often gets injected 
into ruptures of the rigid sediments, mud- 
dykes, pseudo eruptive processes (Reyer, 
J ‘ Theorct Gcol " p 330) 

Movements of Normals and of IVans 
Overthrust, T/irustplanes 1 
In a fold-chain the higher masses arc 
pushed over Lhe lowland, which does not 
yield sufficiently The result is an over- 
thrust, often combined with pinch-folds, Fig 



11 (exp 207) The inverted strata dip 
against the direction of the push 

Fig 9 = original thickness of strata In 
Fig 10 folding begins Fig 16 last stage 
Normal measure at the base= 1 dm 

In most cases shifting occurs between the 
strata, especially in upheaved strata,and we 
see gaping fractures, which cross a stratum 
and then follow again the planes of stratifi¬ 
cation (intrusive sheets) 

The gliding movement may sometimes 
cause an extrusion 


Fir 1 j 



Fig 12 plan, and section Fig 13 (exp 278) 
An overlhrust-fold is nearly squeezed off 
(compare position of normals) An intense 
thrust generates ruptures, and the strata 


glide in the form of scales over the lowland 

Fig 14 (exp 242) a fault in the base, over 
which a complex of sediments glides , the 
lowland sinks and the higher masses now push with in¬ 
creased force towards the plain (*' Vorfaltung " Suess) 

Squeeaing and Tearing , Deformation of Included Masses. 

Squeeaing and tearing often occur in regions of great 
difference of tension or pressure. In the anticlines 
strata are torn, the direction of ruptures 11 converging 

1 Compan the u coital t oxperlmenta of Forchhunmar (Sanddruok.iUi), 
Caddl (MLTi/H. vol ujtU , p 4 S 9 ). Thofa authors a spa rim an tad vmh 
povd*t^Put*nAf, wturau I oporaia upon plaatlc materials. 
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GALILEO GALILEI AND THE APPROACHING 
CELEBRA T 10 N AT, PADUA . 


A LTHOUGH Galileo began his career as a teacher in 
Pisa, and occupied lor three yean the Chair of 


Mathematics there, and was inscribed until hn death In 
the list of the teachers of that University, nevertheless 


the University of Padua was the one to which from the 
beginning he had aspired, and in which he exercised with 
the greatest efficiency his powers as a man of science and 
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a lecturer Now the University and citizens of Padua , 
desire to celebrate the tercentenary of the da> on which 
he delivered his first lecture 

When elected by the Venetian Republic to the Chair 
of Mathematics on September 26, 1592, he asked to be 
permitted to delay the beginning of his lectures in order 
to prepare his inaugural oration, and to attend to some 
domestic duties which required his presence in the 
country , thusjit was December 7 when he first occupied 
the professorial chair This date is confirmed bj a letter, 
written from Padua to Tycho Brahe, and published b> 
the latter in his celebrated “ Aslrononuo. InstauraLac 
Mechanics,” and Galileo's chair is amongst the most 
precious relics preserved by the ancient and famous Uni¬ 
versity A week later he began regular lectures, which he 
continued to give for eighteen years 

In the ancient archives of the Umversit) the rolls of 
the time when Galileo taught are in a great measure 
preserved, and from these we learn that, in accordance 
with what was prescribed by the statutes, he alternated 
astronomical teaching with that of Euclid and the mech¬ 
anical questions of Aristotle 

The didactic activity of Galileo was not altogether 
confined to public leaching , it was extended, in conformity 
with the prescriptions of the statutes, to private Leaching 
How much influence he exei cised in this manner is easily 
seen from his autographic records which have come 
down to us The importance of these private lessons will 
appear all the greater when we reflect that they dealt not 
only with the subjects discussed in public,but with matters 
connected therewith From contemporary documents we 
perceive with what precision all such subjects were taught 
by Galileo the use of the geometrical and milnary com¬ 
pass, fortifications, Euclid, perspective, mechanics, geo¬ 
graphy, arithmetic, geodesy, and cosmography As to the 
students, they were for the most part foreigners, namely, 
Poles, Germans, Danes, t rench,and Flemings In the lists 
of private scholars we find an “ illustrious Englishman r — 
very probably Richard Willoughby, who was vicar of the 
University of Law and Councillor of the English nation 
In his honour a stone on the wall of the University is 
still preserved, and, a Btill greater honour, a copy of the 
famous “ Difesa ” is dedicated to him with Galileo’s 
autograph Two Scots should also be particularly 
mentioned as amongst Galileo's pupils „ these were John 
Wodderborn, who wrote a confutation of the libel of 
Horky against Galileo, and dedicated it to Henry 
Wotcon, the English ambassador at Venice , also Thomas 
S e fJK et i Councillor of the Scots nation, in whose " Album 
Amicorum," now in the Vatican library, there is also an 
autograph of the great philosopher It was Seggett who 
received from Kepler a copy of Galileo’s “ SideLeus 
Nuncius, JJ and who in the appendix to the 14 Narratio" of 
the same Kepler published the epigrams containing 
the famous M Vicisti Galilaee." 

Besides the ordinary public and private lectures, Galileo 
held in the University some special pubhc lectures, of 
which we may mention those upon the new star of October, 
1604, and those in which he announced his astronomical 
discoveries. 

Every one tried to render Galileo's stay in Padua as 
pleasant to him as possible His freedom in teaching 
was absolutely complete, and the strong arm of the 
Venetian Republic defended the professors of the 
University from the power of Rome In Padua, from 
the first. Galileo was received with the greatest kind¬ 
ness, fee found many faithful friends both in 
Paduan society and among the Venetian patricians. 
His salary was repeatedly increased, so that, after the 
presentation of the telescope, it rose to thrice the amount 
conceded to his predecessors Galileo came to Padua 
at the age of twenty-eight and remained there during 
the eighteen years which were the best of his life, those 
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in which he showed the greatest scientific fertility, and 
in which lie prepared the way for all his future labours 
We have now reached the completion of the three 
centuries since Galileo began his teaching in Padua, and 
the University naturally considers that the anniversary 
should not be allowed to pass without honourable 
notice 

It is fitting that a celebration relating to the work of a 
man of science of the highest rank should have a truly 
national character The King of Italy has therefore 
associated himself with the movement, and the Universi¬ 
ties, the polytechnic institutions, and the most celebrated 
academies of the world have been invited to send dele¬ 
gates Already the Universities have in great number 
responded to the appeal Mr J Norman Lockyer will 
represent Lhe Royal Society of London, and Mr George 
Howard Darwin the University of Cambridge 

As once scholars from every part of Europe came to 
Padua to hear the celebrated master, so now from every 
part of Europe the most celebrated come to honour his 
memory 

Antonio Favaro 

(Director of the National Edition of Galileo's Works) 


A NEW METHOD OF TREATMENT FOR 
CHOLERA 

I N Lhe Times of the 18th mst there appears an account 
of a new method of treatment for cholera which, 

I should it ultimately be proved to be founded on accurate 
observation and well-authenLicated cases, gives results 
seldom, if ever, obtained by any other method during the 
I height of a cholera epidemic Before criticizing this new 
1 method let us see what are its essential features 
| In cholera there are two main, and evidently different, 
indications for treatment it is usually maintained that 
the primary etiological factor m the disease is the 
“ Comma " bacillus, which under certain conditions 13 
enabled to live and multiply in the human intestine 
There, living as an anaerobic organism, it thrives especially 
well if, through inflammatory reaction, certain of the 
albuminous constituents of the blood and lymph are 
thrown into the intestinal tract From or in this favour¬ 
able culture medium it is enabled to produce a most 
virulent and readily diffusible poison, which has not only 
| a powerful local action, but also a power common to 
these micro-orgamsmal poisonous products, of acting on 
| the nerve centres In this way, so long as the bacillus 
remains alive, the supply of exudation into the intestine 
is kept up by the local irritant action of the poison, this 
! being accompanied by a rapid abstraction from the blood 
of its watery elements, and at the same time a supply 
I of the powerful u toxine" 13 maintained and diffused 
throughout the body Except in very severe cases r 
where the paralyzing effect of the toxine on the 
individual cells of the tissues is extremely rapid 
and well marked, an effort is made bv these cellB to 
destroy the bacilli and by the special secretory cells 
of the intestine, kidney, and other excretory organs to eject 
this poison from the body Not only so, but if the 
poison can, like the bacillus, be confined to, and elimin¬ 
ated directly from the intestine, the bacillus soon be¬ 
comes unable to live, and as it multiplies and produces- 
its toxines it is killed off by the various agencies that 
aie conspiring to destroy it. 

Up to the present all conceivable methods of treat¬ 
ment have been tned, and almost every drug has been 
pressed into the attack on cholera, but the most 
successful and rational attempts have been those in 
which the destruction of the bacillus and its poison nave 
been aimed at, especially if this has been accompani 
I by the use of means for promoting the rapid seer 1 
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and excretion of the poison from the bod) Here as in 
the specific infective diseases generally our want is an 
antiseptic that will help to kill bacteria, directly or in¬ 
directly, and that will not damage, but will even give 
healthy stimulation to the tissue cells 

In this new method of treatment it appears to be 
claimed that in certain periodate salts we have substances 
which act not only on the bacillus (as bactericides) in 
the alimentary canal, but also directly on the “ toxines/’ 
bringing about their oxidation into less complex and 
more stable non-poisonous substances, which can be 
readily excreted by the kidneys, or may be got rid of 
directly from the intestineal tract It is also claimed, 
but apparently wiLh very little reason, that the periodate 
salts have some direct action on the nerves , this, however, 
is mere conjecture, and the arguments offered in support 
of this hypothesis are far from convincing In the Tutus 
article it is stated that “there are two principal dings 
employed—the crystals of periodate ,5 (of what ? ) “which 
-are powdered, and a periodate of iron The last-named is 
used in such cases as demand an extra strong nerve or 
cardiac stimulant treatment, and where there are severe 
neuralgic symptoms The first is used in several ways 
first as a powder to disinfect the alimentary tract , second 
as a plain water solution, prepared by boiling copiously, 
and used as a beverage by patients to wash out the 
stomach in severe vomiting, which abates as soon as the 
walls of the stomach begin to absorb the fluid, whereby 
the nervous energy is stimulated, m from two minutes to 
an hour or two , for transfusion under the skin, and, in 
cases of collapse, into a vein, for restoration of the sus¬ 
pended circulation of ihe blood , third, an acid solution 
of the powdered crystals of much greater strength than 
the plain watery preparation is found to stimulate the 
liver and kidney and gall bladder, promoting a free secre¬ 
tion of bile " 

It is supposed that by this treatment the body is flushed 
and sweetened as it were, and so far the treatment would 
be rational enough could it be thoroughly carried out 
Far greater reliance might have been placed on the evi¬ 
dence put forward had the initiator of this treatment been 
content to place on record facts, instead of attempting to 
formulate a theory for everything, as his theories whilst 
giving evidence of his undoubted enthusiasm, indicate 
only too plainly that where he gets beyond the use of the 
test tube he is compelled to draw largely on his imagina¬ 
tion for many of his facts and most of his explanations 

As regards the percentage of recoveries mentioned, it 
must be remembered that towards the end of an epidemic 
the fatal cases always form a much smaller proportion \ 
of the total cases than during the earlier stages of the 
outbreak. The people most susceptible to the attack of the 
disease, ic those with damaged hearts, kidneys, and 
lungs, have already succumbed, the weaklings have been 
■cleared out of the way, and but the fittest and comparat¬ 
ively well-nounshed remain Attempts have been made 
to ameliorate the wretched surroundings of those most 
prone to take the disease , the poor are better fed and 
better able to withstand the ravages of the cholera or¬ 
ganism , the “ cholera fright/' at first a most potent factor 
jn the preparation of patients for cholera, has to some 
-extent subsided , the cases are not only much less numer¬ 
ous, but they are of a milder type and a less fatal char¬ 
acter Then, too, after the first few batches of patients 
come in (amongst which the mortality is always extremely 
•high) there ensues a kind of panic amongst the authori¬ 
ties, and the treatment consists of little more than placing 
the patient in a ward along with others suffering from the 
eatne disease, in order to get them away from their healthy 
■companions ; other treatment is for long of the most 
meagie description, and it is only when hygienic con¬ 
ditions have been improved, mode of transport organ¬ 
ized, and hospital accommodation arranged that the 
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medical authorities have time to devote to ihe treatment 
of individual paLienLs As soon as patients do obtain 
such individual treatment and attention the percentage 
of fatal cases rapidly declines 

These periodates, analogous salts in the chlorates, are 
apparently the direct heirs to the qualities that at one 
time were ascribed to the chlorates, for which it uas 
claimed that they had great power of supplying oxygen 
for the transformation of poisonous products in the body 
It was found, however, that these chlorates when admin¬ 
istered in large doses made their appearance in the se- 
creLions in a very slightly altered condition , not only so, 
but they exerted an exceedingly deleterious effect on the 
blood, reducing the h.emoglobin to methsinoglobin, and 
stopping the respiration and bringing about a fall of Lhe 
blood pressure to zero This periodate, which is ap¬ 
parently extremely insoluble except in acids, may be 
tolerated in small doses, but its physiological action, 
especially when administered in large doses, can scarcely 
yet have been studied 

As to the action on the kidneys through the nervous 
system, we have as yet little or no evidence that there is 
any direct action of the nerves on the secretion by the 
kidneys except through the vaso-motor system It is 
usually maintained that the suppression of urine in 
cholera is due primarily to the extremely low general 
blood-pressure owing to the rapid abstraction of the fluid 
elements of the blood brought about by the passage of 
watery stools, but also in part to the irritative action on the 
secreting cells of the kidney of the chnleri toxines, as a 
result of which secretion is more or less paralyzed In 
order to overcome this stoppage of excretion by the kid¬ 
neys, the practice of injecting warm normal saline solution 
has in recent epidemics been practised with some suc¬ 
cess, especially when boldly and repeaLedly carried 
out This treatment has the additional advantage that it 
not only supplies fluid to the parched tissues, but also 
increases the volume of blood on which the heart may 
contract and helps to wash away the specific poison It 
is utilized to a very great extent in the new method 
described in the Ttmes^ but whether the periodates are 
better than common salt as a substance with which to 
raise the specific gravity of the warm water, yet remains 
to be determined As yet the details supplied are far too 
meagre to allow of any definite o union as to the value of 
I his periodate treatment being arrived at 

It is fortunate that we have no cholera epidemic with 
11s at present, otherwise we should have a right to com¬ 
plain that the Times has been made the medium through 
which what must be a very imperfect—and certainly from 
a physiological point of view—incorrect theory, has been 
presented to the public, and it will be well to await the 
exact accounts of those who have been entrusted with 
the carrying out of the treatment in the wards of the 
Seamen's Hospital, and the results of fuller chemical 
physiological, and therapeutic experiments, minutely 
detailed and recorded, before we allow ourselves to be 
buoyed up by hopes which, previous experience has 
taught us to fear, may be very summarily and completely 
dashed We hope that we may have no opportunity of 
testing the value of this new treatment in England, but 
there is too much reason to fear that, abroad, oppor¬ 
tunities in abundance will be afforded during next spring 
and summer, 

How much of the success obtained in Hamburg is to be 
ascribed to the factors above mentioned, and how much to 
the careful treatment and nursing of confident medical 
men, inspired by the enthusiasm of the “ inventor ” or pro¬ 
moter of the “ periodates,” it is difficult to say, ana we 
shall await with interest, but with well disciplined and 
chastened expectation, the report of the German doctors 
mentioned in the Times on the results of their obser¬ 
vations 
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Mr W H Prkecf, FRS, has been appointed engineer- 
in-chief and electrician to the Post Office 

A Civil List pension of £75 per annum lias been granted to 
Mrs Dittmar, widow of Dr William Diltmar, FRS, Pro¬ 
fessor of Chemistry in Anderson's College, Glasgow, in 
consideration of her husband's distinguished services 

The Linnean Society, at its ordinary meeting on the 
17th inst , adopted an address of congratulation to the Rev 
Leonard Hlomefield on the completion of the seventieth year 
of his Fellowship of the Society, he being the father of the 
Society, having joined it on November 19, 1822, and being 
now in the ninety-third year of his age At Lhe time when 
Mr Blomefield (then Jenyns) became a Fellow of the Linnean 
Sociely, it was still under the presidency of its first President, 
Sir J E Smith , he was also an original Fellow of the Zoo¬ 
logical Society, and 19 one of four survivors of the founders of 
Lhe Entomological Society He joined the HrUi^h Association 
in the second year of its existence Mr Blomefield wai Mr 
Darwin’s senior at Cambridge, was closely associated with him 
in his zoological researches until Mr Darwin’s death, and was 
one of his most frequent correspondents His early bias to¬ 
wards the study of nature was due to his reading White's 
11 Natural History of Selborne" while at Eton This was then 
a very scarce book Having borrowed a copy of it from a 
friend, being uncertain whether he should ever see it again, he 
copied the whole of it in manuscript with his own hand The 
address of congratulation was moved by Sir William H Flower, 
seconded by Mr St George Mivart, and acknowledged by the 
Rev Geo Hendow, a nephew of Mr Blomefield 

The following gentlemen have been appointed to form the 
Fishery Board for Scotland —Mr Peter Esslemont is Chairman, 
the other members being Mr John [Guthrie Smith, Sheriff of 
Aberdeen, Kincardine, and Banff, Mr George H Thoms, Sheriff 
of Caithness, Orkney, and Shetland , Mr Dugald M'Kechnie, 
Sheriff of Argyle , Mr William Boyd, solicitor, Peterhead , 
Mr James Johnston, fish curer, Montrose , Mr William 
Anderson Smith, Ledaig , Professor Mackintosh, Sr Andrews , 
and Mr J Ritchie Welch, St Andrews 

The Royal Microscopical Society will hold a conversation* 
in the Banqueting Saloon, St James's Hall Restaurant, on 
Wednesday, November 30, at 8 p m 

The annual dinner of the Institution of Electrical Engineers 
was held on Fiiday evening at the Criterion The president, 
Prof W E Ayrton, FRS, was in the chair Responding to 
the toast of the Learned Societies*(proposed by the chairman 
in a humorous Hpeech), Prof G F Fitzgerald said that learned 
■ocietiu were never more flourishing thaothey were now The 
eo-operatlon of theory and practice had been the fruitful parent 
of nearly all the advances ol the present generation We had 
such enormous stores of energy at our service that almost 
immeasurable prospects were open for the material improvement 
of man’s estate Mr Latimer Clark (past president) proposed 
11 The Engineering Societies." He said these societies were in 
danger of being overlooked They first perfect Al the steam - 
engine, then Improved manufacturing implements, then the 
steam-boat, The engineering societies bad done much more to 
promote the great prosperity of this country than the politicians 
'Who had 10 wickedly usurped the greater part of the credit 
Dr. W Anderson responded The Chairman Ihen proposed 
0 Our Guests, M with which he joined the name of Mr Mundella, 
President of the Board of Trade, who exercised a sort of 
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parental supervision over them all No doubt sometimes there 
was a little disposition to grumble, as children did occasionally, 
at the form in which that fatherly affection displayed itself 
But, whaLever their feelings about the Board of Trade, there 
was no doubt about thur feelings with respect to its president 
Mr Mundella, in response, said that, whatever grievances the 
engineer* might have against the politicians, his withers were 
unwrung lhe Hoard of Trade might have given the electrical 
j engineers some trouble if so, it was not due to him Mr 
| Latimer Clark had complained of the appropriation of all the 
j credit of material progress by the politicians Let them halve 
lhe difference The politicians had, at all events, appointed 
Dr Anderson He was speaking to a comparatively young 
institution, but it was to one winch was growing more 
and more ami would advance to still greater degrees of great¬ 
ness The Board of Trade owed much to the electrical 
, engineers, who had devised systems and methods of the utmost 
value He believed we were now at the outset of a great 
advance in the science of electric lighting Progress would be 
assured when they could assure shareholders of a reasonable 
dividend Two millions had already been expended in the 
metropolis, and we might soon hope to overtake the United 
States and Continental countries, which were, he feared, still to 
some extent m advance of ourselves The Board of Trade had 
no desire to hamper the progress of electricity by needless rules, 
and hoped Lhal in this, as in all other branches, science would 
go on its beneficent course untrammelled by any unnecessary 
regulations Sir James Sivewnght, Commissioner of Public 
Works, Cape Colony, proposed “ The Institution of Electrical 
Engineers," to which the president briefly responded 

We print elsewhere an abstract of a most interesting paper on 
stability and instability of viscous liquids, read before the Royal 
Society, by Mr A B Basset It presents in a new way the 
various problems involved in the calming effect of oil poured on 
troubled waters 

Prof J E Humphrey, of the Massachusetts Agriculture 
Experiment Station, in about to visit Jamaica for the purpose 
of making a study of the nlgc and fungi of that island 

The weather during the past week has, upon the whole, con¬ 
siderably improved , it has been mostly fine in the southern and 
eastern parts of the kingdom, but less settled in the west and 
north Temperature bai been decidedly lower, and over the 
central and eastern parts of England sharp frosts have been ex¬ 
perienced The distribution of pressure has been generally 
cyclonic over these islands, but over the west of Europe the anti- 
cyclomc has still held us ground The eastern portion of 
England has been brought under the Influence of both high and 
low pressure systems, being situated about mid-way between 
the cyclones which have skirted our western coast, and the axtli 
cyclone over western Europe. These conditions were accom- 
j panied by very quiet weather, with a good deal of local fog On 
Sunday a depress ion, which passed along the Irish coast, caused 
southerly gales on that and following day* in the south of 
Ireland and the English Channel, with very heavy rainfall in 
Ireland , Lhe amount measured at Roche’s Point on Monday 
and Tuesday mornings was nearly a 5 Inches Towards the 
close of the period the European anticyclone was spreading west¬ 
wards* and the barometer was High ’and uniform oyer Great 
Britain For the week ended the 19th Instant the official 
reports show that the rainfall was considerably in excels of the 
average over Ireland and the south of England From the be¬ 
ginning of the year the deficiency In the latter district is a 3 
inches, and in the sonth-weit of England 8 4 inches, or more 
than 23 per cent of the average amount Bright sunshine was 
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again very deficient over the whole of England and Scotland , 
id the south-west of England the duration only reached about 
2 per cent of the possible amount 

The Pilot Chart of the North Atlantic Ocean for November 
contains some interesting reports of the drift from some portion 
of the coast of the American continent to mid-ocean nf a mass of 
forest growth resembling a floating island It was first seen on 
July 28 in lat 39 0 42' N , long 64 0 20' W On September 
19 the Roman Prince reported it in lat 45 0 29', long 42° 39' 
as "a clump of bamboos about 30 feet in diameter and 20 feet 
high *’ Between these two dates the little island drifted more 
than 1000 miles in an E N E direction The month of 
October was very stormy In the North Atlantic , from the 
tracks laid down on the chart several oflhe storms Seem to have 
moved along very abnormal tracks, and this fact has probably 
some connection with the very severe weather experienced in this 
country In the early part of the month a hurricane formed in 
very low latitudes, and passed over Trinidad on October 6 
into the Gulf of Honduras, and possibly into the Gulf of Mexico 
It is unusual for a hurricane to occur in such low latitudes in 
the North Atlantic Very little fog was reported, and no ice 
south of the 50th parallel 

Several shocks of earthquake have been felt lately In the 
island of Ponza On the evening of November 16, according to 
a Reuter*! telegram, the walls of several houses were slightly 
cracked by one of these shocks, which was accompanied by sub¬ 
terranean rumblings No one was hurt, but alarm spread rapidly 
among the inhabitants, half of whom took refuge on small vessels 
lying along the coast, while the remainder encamped on the 
beach 

The Age Herald of Birmingham, Alabama, gave on October 
28 an account of a great meteor which had been seen on the 
previous day to pass over that city and disappear in a south¬ 
westerly direction. "We learn from the Mobile Daily Register 
of October 29 that at Gadsden a brilliant meteor was seen at 
the same time, that is, between five and six o'clock on Lhe after¬ 
noon of October 27 It passed near the zenith Two young 
men employed in the Daily Register office at Mobile saw at the 
same hour in the afternoon a bright meteor in the north-west 
It was about 45° above the horizon When it neared the western 
horizon It expl6ded like a sky rocket 

A MALE gorilla {Gorilla gina) has lately been acquired by the 
Berlin Aquarium He is larger than any gorilla that has yet 
been brought to Europe. He is supposed to be eight or nine 
yean old, and was for six years in the possession of a chieftain 
on the Gaboon Captain Clarke brought him to England, ihe 
Naturwissenschajthche IVochenschnft —which estimates the 
value of this 11 splendid animal'* as not less than 10,000 
marks—says he has not yet shown any very friendly feeling 
for man. 

IT appears from a report issued by the Board of Trade that 
the exam mat ion 1 and comparisons of the Parliamentary copies 
of the Imperial standards show that no measurable change hoi 
taken place In the length of the Imperial standard of measure 
The Imperial standard pound weight appears, however, by 
comparison with Lhe Parliamentary copies of the Imperial 
standard pound, to have decreased in weight since it was 
restored and legalized by the Standards Act of 1855. The amount 
of diminution in the weight of the Imperial standard pound would 
not be appreciable In trade, and had probably arisen before the 
year 1872, bat the Board of Trade are taking Into considera¬ 
tion the question of restoring this standard In the manner 
provided by Section 6 of the Act of 1878. 

The Sooth Australian Government has issued a full report of 
the proceedings of (he Rust In Wheat Conference during its 
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third session, held in March of the present year Among the 
resolutions adopted by the Conference was one to the eflecl 
that a practical system for the production and distribution oj 
rust resisting wheats suitable to different districts should be im¬ 
mediately established, and that this system—subject to modi 
fications needed by each colony—should be conducted on the 
following lines —A central Btation for each colony for the pre¬ 
liminary testing of new wheats introduced into the colony, foi 
the production of new varieties by cross fertilization and by 
selection, and for the distribution of suitable wheats thuE 
obtained to representative districts of the colony, to be there 
subjected to a sufficient test, and, if necessary, fixed in their 
characters by farmers and others competent for the work, and 
that such wheats os pass satisfactorily this test should then be 
distributed to the farmers around in such a manner and by sucb 
agency as would be most suitable to the conditions of each 
colony The Conference will meet at Brisbane in 1894 It la 
hoped that in the meantime the various colonies will publish the 
results of the experiments which are to be corned on during 
the coming year. 

Mr Xanthus Smith, a well-known American photographer, 
has formed a high opinion of some of the work done in photo¬ 
graphy in England “ There is no doubt,’ 1 he has lately said, 
“that the English photographers excel us Americans in land 
scape photography, and mainly for two reasons, the first being 
their appreciation of atmospheric effects, which is no doubt a 
result of their moist climate , and second, the extreme pains 
which Lhey are willing to take in order to secure an effective 
picture *’ The Photographic Nnvs considers it * quite a com 
fort to record a statement like this, not because it praises English 
work, but because it acknowledges the pictorial effect often 
obtainable from a misty atmosphere " 11 Those who are ignorant 
of the subject,'* adds our contemporary, 11 invariably credit the 
alleged superiority of foreign photographs to the greater clear 
nesa of lhe atmosphere which is supposed to prevail outside the 
confines of Great Britain *’ 

An interesting case of a wild rabbit living in an almost tame 
condition is recorded by Helen J. Murray in the current number 
of Nature Notes, lhe Selborne Society’s magazine Mri. Paul, 
a fisherman’s wife, living in a hut between Ardnahein Farm and 
the mouth of Loch Goil, deserves the credit of having achieved 
this result. The rabbit was brought in when very young by a 
cat, and reared by Mr* Paul, from whose hand it still feeds 
It now spends part of its time in the woods, and part on the low 
sloping roof of the hut among the pigeons, or at the door among 
the fowls It 11 shy in the presence of strangers, but quite 
fneDdly to the fisherman's wife 

It seems that since the appearance of the Russians at Tashkend 
a beginning has been made there in the cultivation of the better 
kinds of tobacco According to the Journal of the Constants 
nople Chamber of Commerce, quoted In the Board of Trade 
Journal, first trials were made by a commercial firm trading 
between Pema and China, The satisfactory result of this culti¬ 
vation, due to the favourable atmospheric conditions and to the 
fruitful qualities of the soil, attracted many Russian imitators, 
and very soon the native population followed their example, so 
that the area of land devoted to the cultivation of tobacco now 
comprises sixty-three decUtlna, and it Is expected that it will 
not stop at that point 

The new number of LAnthropology contains an Interesting 
article by M. Emile Cartailhoc, on the Stone Age in Egypt- It 
Is the first of a series of pipers on the stone age in Africa 
English readers will be glad to see that In this Instalment M 
Cartailhic does ample justice to some of the discoveries of Mr 
Flinders Petrie, the value of whose work has also been fully 
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recognized lately in the German periodical Globus t Another 
* -good paper In VAnthropologies by M Louis Slret, deals with 
the end of the Neolithic epoch in Spain. 

Prop McIntosh's paper on the Scottish Fisheries, to which 
we referred at the time it was read at the Edinburgh meeting of 
the British Association, has now been issued as a pamphlet by 
Messrs John Leng and Co, Dundee The paper presents a 
clear and interesting account of the Scottish Fisheries, chiefly in 
their scientific aspects, during the decade 1862 92 

The Cartwright Lectures, 1892, delivered by Dr Henry F. 
Osborn, Profeasor of Biology in Columbia College, have been 
reprinted from the American Medical Record They deal with 
"present problems in evolution and heredity ” In the first 
(ecture Prof Osborn discusses the contera porary evolution of 
man, in the second, difficulties in the heredity theory , in the 
third, heredity and the germ cells 

The Kansas University has started a “ Quarterly,” which is 
to be maintained as a medium for the publication of Lhe results 
of original research by members of the University In the 
second number, which we have ju>t received, Mr E H S 
Bailey has an interesting paper on the Great Spirit Spring 
Mound The Great Spirit Spring 11 in Mitchell county, Kansas, 
on a conical limestone mound 42 feet high, and 150 feel in 
diameter at the top The pool itself is a 'nearly circular lake 
about 50 feet in diameter, 35 feet deep, and the water rises to 
within a few inches of the top of the basin There is a level 
^pace on all sides of the spring so wide that a carriage can he 
readily driven round it Within about 200 feet of the mound 
is a limestone bluff, which rises perhaps 20 feet above the level 
■of the spring Mr Bailey suggests that the mound may have 
been made by successive deposits from the spring Although 
the mound is plainly stratified, this need not, he think*, inter¬ 
fere with his theory, os the water may have been interini ttent 
in Its flow The rock is very porous, and on being ground to a 
thin section is shown to be concretionary in structure. It is of 
just such a character as might have been built up by deposition 
from the water, as it conLains the least soluble constituents of 
the water The process of solidification would be assisted by 
the silica in Lhe water, forming insoluble cementing silicates 
An analysis given by Mr Bailey shows that there is abundant 
silica m the water for this purpose 

A PAPER presenring a revision of the species of Coryphodon, 
by Charlei Earle, printed originally in a Bulletin of the American 
Museum of Natural History (vol Iv , No, 1), has now been 
issued separately The recent expedition sent out by the 
American Museum of Natural History to the Bad Lands of the 
Wahsatch formation of Wyoming was successful in procuring 
some valuable Coryphodon material The entire collection was 
placed in Mr Earle's hands for identification and study He 
hai been surprised by the large number of species which have 
been proposed, and finds upon studying and comparing Lhe 
types that a great reduction In the number of species should be 
made, 

With a view to determining the phylogenetic position of 
mammalian hair, Herr Maurer has recently been studying Lhe 
sense organs of the skin, feathers, and hairs, and their mutual 
relations (Morph Jahrb ) H11 researches render more evident 

the profound difference that exists, both m early development 
■and In later behaviour, between mammalian hair and feathers 
Morphologically, they are to ba regarded as quite different 
organs. Are the hairs, then, sui gtntris, or may they bj brought 
relation with other epldermls-forms? From studying the 
lover vertebrates, Herr Maurer considers that the ikln sense 
organs of amphibia afford the ground on which hairs are de¬ 
veloped, The complex relations of the root sheath of Lhe hair 
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allow thus of an easy explanation Further, as to the relation 
of mammalia toother vertebrate groups, as indicated by forms 
of integument, Herr Maurer is ofopmion that mammals become 
separated from Sauropsida and draw closer to amphibians, thus 
confirming a view based on other points of organization 

Fluorsulphonic acid, SO g (OH)F, has been isolated by 
Prof Thorpe and Mr Walter Kirman in the laboratory of the 
Royal College of Science, South Kensington, and an account 
of their experiments was given at the opening meeting of the 
Chemical Society, held last Thursday evening When liquid 
hydrogen fluoride 19 brought into contact with sulphur trioxide a 
violent reaction occur? The product of thiB reaction, provided 
any great rise of temperature 11 prevented by extraneous cooling, 
is now shoiyn to be fluorsulphonic acid, a liquid behaving in 
many respects like the chlorosulphonic acid, SO a (OH)Cl, dis¬ 
covered by Prof Williamson The preparation of fluorsulphonic 
acid was effected in the following manner —A quantity of 
sulphur Lnuxide was first distilled from a glass apparatus into 
the receiver of a distillation apparatus constructed entirely of 
platinum A quantity of the anhydrous double fluonde of 
hydrogen and potassium, IIF KF, more than sufficient to fur¬ 
nish enough hydrogen fluonde tn combine wiLh all the sulphur 
tnoxide, was then placed in the retort of the latter apparatus, 
and the retort connected with a long condensing tube surrounded 
by a freezing mixture of ice and crystallized calcium chlonde. 
The receiver containing the sulphur tnoxide was finally adjusted 
to the condensing tube, and was likewise surrounded by a similar 
freezing mixture, Upon heating the retort the double fluonde 
of hydrogen and potassium was dissociated, and pure hydrogen 
fluonde (hydrofluoric acid) distilled over into the receiver and 
reacted with the sulphur tnoxide The excess of hydrogen 
fluoride was subsequently removed by means of a current of dry 
carbon dioxide, the receiver and its contents being warmed to a 
temperature of about 30" during Lhe process The fluorsulphonic 
acid thus prepared is a colourless mobile liquid, which possesses 
an extraordinary affinity for water, reacting, in fact, with that 
liquid with almost explosive violence It fames when exposed 
to air, and possesses a specific mildly pungent odour quite 
different from that of hydrofluoric acid It may be distilled, 
with but slight decomposition, in a plaLinum apparatus, its 
boiling point (corrected) being 162° 6 The latter constant was 
determined by use of a specially constructed platinum distillation 
apparatus, in Lhe neck of the retort of which was fitted a small 
plaiinum lube containing a little mercury, and in which the 
thermometer was immersed during the process of distillation, 
in order to protect it from the powerfully corrosive action of Lhe 
vapour The error introduced by the use of this arrangement 
was very slight, and was determined by distilling liquids of 
known boiling points Considerable interest is attached to the 
relatively high boiling point of fluorsulphonic acid, inasmuch as 
it is several degrees higher than that of chloroiulphonic add, 
which boils at 155' 3 It would appear as IT this fact is in some 
way connected with the relatively high boding point of hydrogen 
fluoride itself (19°), as compared with that of hydrogen chloride, 
which, as most people are aware, is gaseous down to compara¬ 
tively low temperatures The main products of the decomposition 
which ocean to a slight extent during distillation, are most 
probably sulphuric acid and sulphuryl dlfluoridc, SO l F„ which 
latter compound Prof. Thorpe and Mr. Kirman ahortly hope to 
isolate by a method similar to that hy which Behrend prepared 
the analogous sulphuryl dichloride, SOiCV 

The additions to the Zoological Society's Gardens during the 
past week inulude two Miholi Galagos (Galago mahoh) from 
South Africa, presented by Mr Luacombe Scare!le , a Feline 
Genet (Gtndta fdina) 9 k White-eared Scops Owj (Stops lencotu), 
a Tawny Eagle {A quit a tuevitndes) from Matabeland, South 
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Africa, presented by Mr, B B. Well, two Jackdaws {Corvus 
monedula, white var ) British, presented by Mr Harding Cox, 
FZS , eighteen Deadly Snakes (Trtgonocephalus airox) from 
Demcrara, presented by Mr J J Quelch, C M Z S j a Com¬ 
mon Chameleon (Chameleon vulgaris) from North Africa, 
presented by Mr J Pettitt, a Blue and Yellow Macaw (Ara 
ararauna) from South America, deposited , four Lapland 
Buntings [Calcanus lappxmieus) % twelve Snow Buntings (Plcctro 
phanes mvalis) European, six Cirl Buntings {Etnhenza cirlus) 
British, purchased 


OUR ASTRONOMICAL COLUMN j 

The New CoMh.r — I he following observations of the | 
** Couiet Holmes" are communicated to Lhe Comptes rendu*; j 


by M Bigourdan, Paris Observatory — 




Fans 

Mean Timf 

R P | 


A i’p 

DacI 
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h in s 

h m s 
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Nov 9 

7 59 25 

0 45 55 5 i 

1 

38 19 25 8 

9 

9 28 6 

0 45 53 46 

+ 

38 19 45 

13 

10 20 1 

0 44 3 7<5 

+ 

37 53 62 

*3 

10 46 32 

0 44 3 17 

+ 

37 52 58 7 

13 

10 55 43 

0 44 301 

+ 

37 5 2 57 9 

13 

11 10 49 

0 44 2 71 

H 

37 5 2 5 ° 6 

13 

11 25 6 

0 44 2 33 

+ 

37 5 2 48 6 


On November 9 the comet was a large and bright nebulosity, 
perfectly round, and j y 5 in diameter It showed a central 
diffused nucleus, 10'' in diameter A rather brighter portion of an 
approximately elliptic form appeared to extend from the nucleus 
in the direction / = 127 0 , its axes being 1' 5 and 30" respect¬ 
ively On November 13 the comet was only seen intermittently 
It was 8' In diameter and nearly round The nucleus no longer 
occupied the centre, but had shifted lowards lhe preceding por¬ 
tion The elliptical region was 2' by 30", and in the direction 
p — Il6" 8 To the naked eye it was easily visible, being as 
hnght as the Andromeda nebula near it, but less easily distin¬ 
guished, owing to Us smaller apparent sire. 

The moat recent elements and ephemera have been obtained 
from observations made on November 9 at Karlsruhe, Novem¬ 
ber 10 at Rome, and November II at Gottingen, and are given 
in Astrononnche Nachnchtcn , No 3128, from which we make 
the following extract — 

Elements 

T= 1892 August 15 779 M T Berlin 
“ = 300° 2' 7 \ 

fl - II 25 9 j- M Aequator, 1892 o 
. = 27 34 o J 
l°gy = 9 92222 

Ephemcris for 12 h Eerhn M Time 

i09a a A lo gr 

Nov 17 oh 435 +3732 02562 

,, 21 43 7 " 02688 

,,25 o 44 7 +36 50 02810 

The comet can be easily picked up with a small telescope by 
knowing that u lies in a line joining the stars 0 and 8 Andro- 
medee, about one-third of the distance from 0 

Motion in the Line of Sight —The transformation of 
the great reflector of the Pans Observatory for the purpose of 
adapting it to the spectroscopic determination of radial velocities 
u described by M II, Deslandres ( Comfits rendus 20) Instead 
of having a flat mirror at 45 s , a collimator was placed In the 
optic axis itself, and movable along it. The rest of the spectro¬ 
scope, which contained three dint prisms and a camera, was 
enclosed ia a rigid steel box attached to the upper ring of the 
telescope. In order lo control the motion, the plates forming 
Lhe slit were made of polished steel and slightly inclined, so as 
to throw an Image of the iky down into an auxiliary telescope 
Inside the tube, Which was provided with a reflecting eye-piece, 
Thus the observer below, standing near the great mirror, was 
enabled lo keep the star well on the alit. With this arrange¬ 
ment, spectra of stars down to the 4th magnitude could ib® 
obtained, 12 cm long, in two hours. In the blue portion a dis- 
Kpcement of o'ooj mm. indicated a velocity of 3 6 km per 
Ipcond The hoes whose displacement! were measured were those 
pf hydrogen, calcium, and iron. 250 stars are within reach of the 
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instrument For a Aungx, with a comparison of 30 lines, the 
velocity was + 43 5 km 0 Auriga is a spectroscopic double 
with velocities, on February 5 i of — 84 km and + 97 km. 
Venus, on April 12, had an actual velocity of 13 55 km That 
indicated by the negative was 15 km 

" Himmel unij Erde" for November —The current 
□umber of Himmel und Erde contains many astronomical 
articles of interest "The Heat in August, 1892" is the sub 
jeet of an article by Prof W J van Bebber In this he brings 
together all the statistics of the temperature readings during 
the interval between August II and 25, and shows by weather 
charts the general state oT the weather, such as wind, baro- 
meler, &c The following few values, showing the highest 
temperatures recorded Qnd extracted from the Lable mentioned 
above, may be of interest — 


Place 

An? 

Temp 

F ahr 

Place 

1 

An 

1 emp 
Ffthr 

London 

23 

80 6 

Cassel 

1 17 

96 8 

Oxford 1 

23 

77 0 

Grunberg 

I 19 

102 2 

York 

23 

73 4 

1 Karlsruhe 

17 

96 8 

St Petersburg 

26 

86 0 

Bamberg 

j 18 

IOO 4 

Stockholm 

26 

82 4 

Constantinople 

21 

lOO 4 

Paris 

18 

95 0 

Madrid 

16 

107 6 

Biarritz 

l 6 

107 6 

1 1 

17 

107 & 

1 s 

17 

104 0 

, Rome 

17—21 

93 2 

Brussel 

18 

95 0 

Lagouat 

23 

105 S 


Dr J Schemer, on 11 Astronomy of the Invisible," deals with 
the discovery of the dark companions of Siriu9 and Procyon. 
He commences with an historical sketch of the study of the 
proper motions of the fixed stars and leads up to the most 
modern observations describing the results obtained with regard 
to Sinus and Procyon Prof Barnard, with the help of two 
excellent woodcuts, explains the working of the great Lick re¬ 
fractor To prepare the instrument for micrometnc work, he 
says five minutes is required , but for photographic work ten 
minutes is necessary, as a photographic correcting lens has to be 
adjusted to compensate for Lhe difference between the photo 
graphic and optical focus , the large spectroscope absorb* 
nearly half an hour's work before it is ready for observation 

Observations OF Perseids —During the August display 
of the Perseid 9 it has been noticed that in addition Lo lhe 
principal radiant point several minor ones have been observed,, 
which although not very far distant from the primary one, are 
still far eDougn to suggest that they belong to another swarm of 
particles following a different track in space The orbil, which 
the particles in the mam follow, correspond*, as is well known, 
to Lhit of the comet of 1862 III , and M Bredikhine has sug 
gested that the particles producing these minor radiant points 
belong really to Lhe same swarm, only have either been acted on 
by external forces such as the perturbations of the major planets,, 
or have been projected from the comet itself at different 
periods 

With the intention of bringing some facts to bear upon ibis 
idea, M Puiseux, in Lhe Bulletin Astronvmique for October, 
gives the results of his observations made in August of last year, 
which 1 seem to confirm those or M Bredikhine m several 
points of view, 

His method of observation was simply to chart down on a 
large celestial globe the position! of the trails as observed A 
glance at this globe, after 199 positions had been 10 recorded, 
indicated that the area of radiation occupied a consider¬ 
able surface, and extended principally in the directions of right 
ascensions, that several distinct centres of concentration were 
observable, and that the same radiant points, In general, mani¬ 
fested their activity at the same time, 1 e , on the evenings of 
August to, II, and 12, and some on August 7, In the lable 
accompanving this paper M Puiseux shows that no leas than 
fourteen different centres of radiation were observed. Table IF Y 
which we produce here, contains the essence of Lhe whole work, 
and shows the positions of the radiant points in question, 
together wllh the corresponding elements of the orbits deduced. 
It must be remembered of conne that their values cannot be 
very accurate, owing to the difficulty of observation, but the 
results are nevertheless interesting. The different radiant 
points are denoted by A, B, C, Ac., while a and B represent 


IngA 

9 9734 
o 0071 
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their right ascension and declinations , the other nomenclature 
is that usually adopted in cometary computations 
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GEOGRAPHICAL NOTES 

Thk Royal Geographical Society has determined on a change 
in the form and alteration 111 the title of its Proceedings, which 
will materially enhance the value of the monthly publication 
The size of each part will be increased to ninety six rages, and 
two volumes will be published 111 the year instead of one as for 
merly Internally the arrangement will be slightly altered, and 
while i he strictly geographical character of the publication will be 
maintained, the notes and record of geographical work from 
other countries will be made at once more systematic and more 
popular A special feature will be the record of the " Geo¬ 
graphical Literature” of the month, summarizing all the 
accessions to the library, both books and memoirs This will 
form a subject-index to geographical literature, and serve as a 
continuous appendix to the exhaustive subject catalogue of the 
Society's library which is now being compiled The editorship 
of the new senes remains in the hands of Mr J Scott KelLie, 
the assistant secretary 

With reference to the note on the death of Lieutenant 
Schwatka, the Alaskan explorer, published last week, we are 
glad to observe that an official enquiry negatived the theory of 
suicide, and showed that the fatal result followed from an over¬ 
dose of morphia taken medicinally, 

Thr German colonial authorities have recently come to a 
very important decision as to the official spelling of the place 
names of their various protectorates in Africa and New Guinea 
European names are to retain their ordinary form, but all native 
names are to be rendered phonetically according to a new seL of 
rules These rules so closely resemble those put forward by the 
Royal Geographical Society, and now widely used, that it ap¬ 
pears possible by some slight concessions on both sides to make 
one set serve both for English and German The Idlers c, <7, j, 
and e are dispensed with aa redundant, c and a being rendered 
by Ar, x by Xj, and q by kw The gutteral ch becomes kh, the 
English ch being given as tsk , and the sound of the English j as 
dj The German j sound will he represented by y, and the 
letter / used only for the French sound, which is represented in 
English qj zh The German sound of iv is rendered as v, the 
letter w being kept for the English sound Unfortunately the 
letter s is kept for Its soft German sound, the sharp sound of the 
English letter being shown by J The use of the English s 
would have overcome this difficulty, and removed the most serious 
obstacle to a common orthography 

Captain Monteil, whose arrival at Kano on his way to 
Lake Chad was referred to in May lait (vol xlvi p no), has 
at last l>een heard of, and his mission, allhough involving two 
years of travel in the Sudan and Sahara, appears to be success¬ 
fully completed The facts could not be put mor# concisely than 
in Monteil J s official telegram to theFrencii Foreign Office, which 
arrived on November ij —" October 17 To-day I entered 
territory of Fezzan by way of Tejem coming from 
Kuka. Having act oat from Kano on February 19, 

I reached Kuka on April 10, where the reception was 
c * C€ ii* n t' I Kuka on August 15 with a guide, neat by 
the Sheikh to accompany me lo Munuk , which I expect 
to reach on or about the 25th, and to stay there Just long enough 
to Arrange my departure for Tripoli. Bidalre has home the 
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journey exceedingly well My men are all with me, except two 
left at Kuka ” lhis is the most important journey through the 
Central Sudan and Sahara since the classical explorations of 
Barth and RohlfB 


STROM BO LI IN 1891 1 

CTROMBOLI is one of the mosL noted but least studied of 
^ volcanoes The regularity of the weak explosions which, 
succeeding each other at intervals of a few minutts, characterize 
it^ normal slate, gives rise to the idea that 1 is action is always 
thus uniform and monotonous, and the occasional paroxysms t& 
which it is subject are apt lo be overlooked In rcaluy the so- 
called Strombolian phase of volcanic activity differs from the 
Phnian pha.se exhibited by Vesuvius rind certain other volcanoes 
merely by the absence of intervals of perfect repose between the 
violent outbursts which are characteristic of the latter type It 
is in this difference that llie explanation of the fact 11 to be found, 
that from time immemorial no explosion in any way comparable 
to the great explosions of Vesuvius have occurred at Stropboli, 
for the ceaseless activity of the latter prevents the accumulation 
of sufficient force 10 produce a powerful and destructive effect 
But from time to time the throat of the volcano does get more 
or less choked, and the efforts of the imprisoned vapour lo 
escape result in an eruptive phase of some violence Such 
an event look place during the latter monlhB of last year, and 
the following description of the phenomena is based on the 
observations of Profs Ricco and Mercalli, and of Ing 
Arcidiacono 

The state of the volcano preceding this outburst had been one 
of relative calm for two years In October, 188B, an explosion 
had opened three new mouths on the upper edge of the Sciara 
del Fuoco, from one of which lava was emitted This was the 
commencement of a period of increased activity, with repeaLed 
issue cf lava, lasting nine months till June, 18H9 hrom this 
daLe to the erupiion oflast year, and particularly during the six 
months just preceding, Lhe activity was less than normal It is 
to be noticed, however, that there were two short intervals of 
recrudescence, lasting only a few days, at the end of December, 
1890, and January, 1891 

On June 24, 1891, at 12 45 p m , two strong earthquake 
shocks were felt over the whole inland at an interval of a few 
seconds Loud rumblings and a violent explosion followed 
each The i hocks were not confined lo the island of Stromboli, 
but were felt at Salma, a distance of 40 kilometres Even the 
subterranean rumblings were heard at the latter uland The 
first shock and the first explosion were, as might be expected, 
more violent than any which succeeded Windows were 
broken at the semaphore station, and a great precipice of rock 
fell Into the sea at the Filo del Cane, and other rocks in the 
name locality were so loosened that they fell on following days. 
Two powerful columns of ash, like thick smoke, arose from Lhe 
crater and ascended far above the summit of the island Great 
masses of scoria were ejected and fell toward the northern part 
of the island, burning the grass and fig trees A boat pairing 
to the north-east of the island at Lhe Lime of the first explosion 
could not see the semaphore signals, owing to the quantity of 
nsh in the atmosphere LapilU fell around ine eruptive mouths, 
for a radius of a kilometre and a half, and a fine, dark grey ash 
rained over the whole island A stream of lava issued from a 
point on the Sciara del Fuoco near to the most western mouthy 
and a deep fissure formed its upper rim nearly in the ume 
place as that of November, 1882, For two days the lava con¬ 
tinued to flow, and loud explosions were frequent The rumb¬ 
lings were almost continuous On the 26th the emission of ash 
ceased, but moderately vigorous outbursts occurred with the 
ejection of incandescent scoria till the 27th , but on the 28th 
and apth the volcano had resumed its wonted calm On the 
jotb, however, a fresh earthquake, accompanied by rumblings 
and a violent explosion, showed that lhe volcanic forces were 
not yet spent. An immense column of vapour and incandescent 
materials arose from a new breach on Lhe edge of the Sciara, 
while an abundant current of lava flowed down the slope reach¬ 
ing the sea at its foot The whole of the powerful explosions 
0 the 30th were repeated at short intervals, but the activity 

1 Soprm it Perlodo entuvo dello Stromboli cominctato il &4 jfiugno, 1B91. 
RtlxMon* dei Prof A Rfcco • G MoraJll col Appendice dolt fngoBiions 
Arcidiacono (" Amwfi dill Ufficio Cenirxli MeieorolagEco e Gecdinamico 

{■] XI Pt 3, il©* ) 
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jradunlly declined till July 4, when its normal stale was 
reached The eruptions were again violent, with emission of 
lava from the i6th to the 23rd of Julj 
The mouths' oo the edge of the Sciara, which were contem 
joraneously active during the above period, were four in num¬ 
ber—two at the northern end and two at the western end One 
if the former pair was opened by the explosion of June 30, and 
rom it was ejected the greater part of the detntal material of 
he eruption, to that around It a cone has been built up, trun- 
:ated by a crater, sub-elliptic in form, of about 60 metres in 
naximum diameter The height of this new cone ahove the old 
rdge of the Sciara is about 30 metres 1 he other crater is 
ltuatedon the deep fissure mentioned above, and at night, from 
he sea (he incandescent lava could be seen in free communica¬ 
tion with the atmosphere—a circumstance which explains the 
(V't that the explosions from this crater were rare and of feeble 
intensity. The two wcsLern ones weTe situated one below the 
other with an interval of about 30 metres Near the lo« est, three 
large fum&roles gave forth dense columns of steam, while other 
lesser fumaroles were plentifully scattered about The majority 
of the explosions took place from these two mouth* During 
this same period, lava was emitted Lhree limes, (1) on June 24, 
soon after the first two explosions from the most western part 
of the Sciara , (2) on June 30, from the crater on the fissure , 
( 3 ) on July 16, from the central part of the Sciara, between the 
first two They all reached the sea, and since the second sLream 
doubled itself round an obstacle about halfway in Us course, 
four new points were formed on the shore The thickness of 
the lava at these points varied from 4 to 6 metres Specimens 
of the lava collected from the most western stream showed that 
it consisted of an almost homogeneous blackish brow n paste, 
compact in the imenor, but becoming more ami more porous 
and reddish in colour towards the exienor Some of the larger 
cavities were internally cohered with a shining brown patina 
Externally it was covered with a rough crust, reddish-brown in 
colour, and of scoriaceous aspect Tl was sensibly attracted by 
the magnet, and melted without effervescence to a brownish- 
green glass Crystals of plagioclase, augite and olivine were 
apparent In section, about two-third; was rendered opaque 
and black by very minute microlitic granule; of magnetite which 
were intimately mixed with a transparent glassy base, colourless 
or inclining to greeniih 1 he remaining third consisted of a 
peat number of colourless transparent microhlcs of plagiocloie 
Fluidal structure wu only just apparent In this microlitic 
paste were scattered crystals of plagioclase, augite, and olivine. 
The augites were greenish in section and possessed a feeble 
pleochroism The olivines were corroded and irregularly frac 
lured 

Analysis gave the following numbers — 


Siromboll 


Emu 

Mean of aralj of 

so nndeni Irwai 

Silica 

50 71 

49 45 

Alumina 

13 99 

*9 3 o 

Feme oxide 

5 *3 

| 11 82 

Ferrous oxide 

9 10 

Manganous oxide 42 

— 

Lime 

io Hi 

10 21 

Magnesia 

4 06 

3 69 

Potash 

3 03 

i'J 3 

Soda 

2 87 

3 58 

Loss on ignition 24 


Cl and SO. 

(traces) 

— 


too JS 

99 38 


The lava is similar to other lavas of Slrombolt, and to show 
the great similarity between the lavas of Strqmboli and Etna, 
the mean of the numben of twenty analyses of modem Etna 
lavaj is appended for comparison 
The scoria, lipilll, and ash of the eruption present no special 
features, but are what might be expected from a lava of the 
above composition. 

Although the volcano bad reached a state of comparative 
calm at ibe end of July, this did not Jut for very long Towards 
the end of August fresh signs of activity gave wtrning of in 
approaching explosion, which took place on August 31 It 
3* os preceded by an earthquake a few seconds before, and as a 
result a vast column of ash tom above the volcano, while scoria 
and other projectiles ware shot ont to a considerable distance 
Soon after, a fine ash, dark red In colour (Instead of black os Id 
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June-July), fell over the island, covering the ground in some 
places to a depth of several centimetres On the evening of 
September I dense columns of ash were again emitted, ana in 
the aflcrnoon of Septemher 3 the whole crater was enveloped 
in a thick mantle of steam, in the midst of which could be dimly 
seen a reddish-grey column of ash rising with extraordinary 
violence to a great height, when it sprmd out into a volcanic 
“pine " A lresh stream of lava was also observed Eruptions 
succeeded each other at short intervals, accompanied by con- 
tinui us rumbling;, interrupted now and again by loud explo 
5iona, like heavy artillery Aa far as could be observed, on the 
western side of the crater was a single mouth of almost circular 
form, 10 metres in diameter, which wax most active m sending 
up viut columns of ash and projectiles of all kinds To the east 
could be seen one or more liLtle mouths, which tranquilly 
emitted large volumes of steam, while m the midst a large 
apeiture, 30 metres in diameter, irregular in form and deeply 
fissured, was in powerful action The activity, however, gradu¬ 
ally quieted down, and towards the end of the year the 
tolcnno resumed its normal state 

In conclusion, it is useful to compare this eruptive phase ol 
Stromboh wilh other contemporaneous seismo-volcanic phe 
nomena of the Italian peninsula It appears that earthquakes 
occurred in various districts in the early months of 1891, 
especially one on June 7 in Lhe Verona district, rather severe, oc¬ 
casioning lo^a of life Vesuvius was rather more active than 
usual during the whole of June, and in correspondence with this 
the great furaarole of the solfatara at Pozzuoli, increased In tem¬ 
perature it is particularly interesting to note that Volcano, 
the other aclive volcano of the Lipan Island;, remained in per¬ 
fect calm during the whole period, emitting only vapour from 
the fumarolcs As, however, the character of the eruption; and 
the lithological composition of lhe material ejected from this 
volcano differ so greatly from tho^e of Stromboli, it is tolerably 
certain that there is no free and direct communication between 
the TCBervoir; of these two volcanoes In fact, Stromboh pre¬ 
sents a much greater analogy with Etna The similarity of the 
lithological composition of the lavas of these two volcanoes has 
already been referred to, and, further, Frof Mercalli observes 
that the last four or five eruptions of Etna have all been imme¬ 
diately preceded or followed by a paroxysm at Stromboll It 
is thus possible that there is a real relation between them 

L W Fulcher 


A LARGE METEORITE FROM WESTERN 
A USTRALIA . 

T N the Mintralcgtcal Magattne and Journal of the Miner a' 
A logical Society of July, 1887 (vol vii ) Mr L. Fletcher' 
M A , FRS, president of the Society, describes four speci¬ 
mens of a new meteoric iron found at Voundegin in Western 
Australia They were do covered about three quarters of a mile 
to the norih west from lhe tap of Fenkarring Rock, Jn the above 
district, about seventy miles from York These fragments were 
fuund by Alfred EaIod, a mounted police Constable, when on 
duty in the district of Youndegln, when he brought in one of the 
four pieces he found on January 5, 1884. Mr Fletcher states 
that the late Mr Edward r Hardman, F G S , the then 
Government geologist, expressed his belief In the meteoric origin 
of these iron masses Later the above-named Alfred Eaton was 
sent with a native assistant with instructions to bring in the 
other three pieces, and at the same time an unsuccessful search 
was made for additional fragments. In Lhe above account it is 
slated that the four pieces were lying loose on the surface, three 
of them close together, and the fourth fifteen feet away. They 
weighed respectively 25} lbs , 24 lbs , 17Jibs , and 6lbs , the 
largest and smallest fragments are now In the British Museum 
collection, and the specimen of 24 lbs. is in the Geological 
Museum at Freemintle, and the fourth piece, weighing lyilbe., 
was presented to the Melbourne Museum in Victoria. 

The new specimen now in my possession was discovered last 
year, and weighs 382^ lbs, ana measures aa| Inches high, 
aoj Inches wide, and ijJ inches In its greatest thickness. In 
form It Is roughly convex on one side and concave on the other, 
on both sides of which are large depressions or pitting* similar 
to those usually observed on other large masses of meteoric Iron 
It Is somewhat triangular in outline, but with Irregular sides. 
It has pne small hole quite through the mats near lhe top, and 
numerous deep holes, one near the bottom left hand comer 
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having a diameter of about 11 inches and 4 inches deep , another 
at the opposite bottom corner 2 inches deep and 2 inches in 
diameter, also another of 3 inches deep, and several others 
On Lhe upper edge especially, and at several other parts near, 
also on the edges, are fractured surfaces, aa if in its fall a mass 
or masses were broken off, leaving a coarse crystalline structure, 
and which would indicate that Beveral other large hdes having 
existed before its fall on the earth, probably nil or mis' of the 
pieces were connected together, and might have fallen in one 
mass It would be interesting to know if any of the pieces 
fitted together at the fractured surfaced a4 seenu to me might he 


( detach a fragment of which the cut face was noL 2^ inche 
, square 

Mr Fletcher also slates that on treating a specimen of 
Lhis Youndegin iron to the action of bromine water, or of 
; dilute nitric acid, the polished section gave no definite 
figures, but assumed a damascened appearance very like the 
JTucuman iron and of that of Brazos, being very similar to 
(he latter in the proportion and distribution of the Schrei- 
| bersitc , some specimens of the Arva, the Sarepta, and the 
recently found Canon Diablo are similar as exhibiting these 
charac eri 
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possible. I observe that the two specimens of this Iron in the 
British Museum collection exhibit similar fractuMs on the edges 
Before receiving this specimen I was Informed that two masses 
were found, but have no information at prelect as to the sire 
and weight of tho other. 

Mr. Fletcher In his paper minutely describes the sue and 
form of the two British Museum specimen!, and that the specific 
quantity was determined from three small pieces from the larger 
■peelman, and gave 7*86, 7 85, and 772, He alio state* that a 
portion was cut off the larger piece by means of hack-saws, and 
was foand to be so barn that three weeks were required to 
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lhe Youndegin Iron was alio remarkable in containing the 
minute cubic and modified cubic csystali, having metallic lustre 
and of a greyish black colour, and which were determined to be 
graphitic Id character, but of w diamond-like form , but were 
rater found to be still distinct from Lhe diamond, but having 
somewhat more the features of graphite, Mr Fletcher there¬ 
fore decided to give the mine of Clfftomie to this substance, as 
being a new form of a carbon mineral A most exhaustive de¬ 
scription of this new mineral is given in his paper, Similar 
crystals of this substance are found in one or two other meteoric 
Irons, 
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The composition of ihe Youndegm iron was found to be as 
follows — 


Iron 

92 67 

Nickel 

6 46 

Cobalt 

0 55 

Copper 

trace 

Magnesium 

0 42 

Phosphorus 

0 24 

Sulphur 

none 

Insoluble cubes 

0 04 

100 38 


James R Gregory 


THE CROSS-STRIPING OF MUSCLE 

"pROF RICHARD EWALD of Strassburg, has just com- 
mumcaled a paper to the fifty second volume of the Archtv 
f, d gts Physio!, in which he confirms Prof Haycraft’s views 
concerning the structure of striped muscle '1 he latter ob 
server has held for many years that muscle fibrils are varicose 
threads, and that the cross stripmg is but an optical appearance 
due to this varicosity The varicosity is often difficult to demon¬ 
strate in the ordinary way, and most histologists were not pre¬ 
pared to admit that the stnpmga are all ana entirely due to it 
Prof Haycraft, however, recently brought forward to the Royal 
Society of London, and to the Berlin International Medical 
Congress, fre^h and striking proof of the strength of his position, 
by demonstrating films of moist collodion, on which pieces of 
muscle had been pressed and then withdrawn As a result of 
this pressure the collodion films were stamped as with a seal, 
and the impressions revealed in striking detail every stripe of 
the original fibre Prof Ewald confirms these experiments m 
the fullest manner, but suggests that the collodion impressions 
might be produerd on the assumption that there are flyers of 
hard and soft material alternating with each other in the course 
of the fibrils In this case the hard material would press into 
the collodion and make a senes of furrows, which would appear 
as a senes of stripes when examined with the microscope Prof 
H ay craft had previously demonstrated the varicosity of the fibrils, 
seen by transmitted light, and had published photographs of his 
preparations, but Prof Ewald wu still sceptical upon this par¬ 
ticular point, and sought to assure himselfatill more conclusively 
With this end in view he examined muscle, which had been 
rendered quite opaque, by means of reflected light, for under 
these circumstances the influence of the internal structure would 
be entirely set on one side, and the surface of the fibrils would 
alone receive and reflect the illuminating rays For purposes of 
illumination Prof, Ewald used the apparatus of W and H 
Seibert, of Wetzler, by means of whicn vertical rays can be 
projected upon an opaque object ; and be rendered his prepar¬ 
ations, both of fresh and of hardened muscle, quite opaque by a 
method of over-silvering Under these conditions Prof Ewald 
found that the cross-striping is most distinct, and he was able, 
with hn admirable method of illumination, to examine the sur¬ 
face of a muscle just as one may observe the surface of the 
country at night by meani of a search light from an observatory. 
With the light perfectly vertical the tops of the ridges of the 
muscle are bright, and the valleys on either side in naif-light 
By shifting the light to one side or to another the slopes of the 
ridges can be thrown alternately into shadow or bright light. 
Prof Ewald concludes by admitting that his experiments fully 
prove that the striping is due to the shape of the fibrils alone, 
and that the mLernal bttuciure of ihe muscle plays no partin its 
production 


IRIDESCENT COLOURS 1 

O N taking a generaf survey of coloured objects, whether 
natural or artificial, we become aware of the fact that 
whilst the colours of some remain unchanged as regards Lint, 
whatever their position in relation to the incident light, the 
lint of others vanes with every alteration in their relationship 
to such light source We thus see that so far u their colours 

i By Alax. Hodgkins m, M.B., B Sc, Rtpnnicd from Hie fifth voluau of the 
fourth tofia a f * Memoirs and Proceedings of the Manchester Library and 
Philosophical dodety " Session 1891-93. 
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are concerned all bodies may be arranged in two group 8 
according as iheir colours change or do not change in tint as 
their angular relahonship lo the light vanes Nor is this 
classification entirely an artificial one, since, as will shortly be 
seen, though this change in tint with variation in the light 
source ib an essential difference, it is not the only difference, 
even in the colour manifestations of the two groupB, for it is 
also characteristic of the nature or the colour producing structure 
It is to the above mentioned varying colours that we apply the 
term iridescent, from the resemblance Lhey have in the sequence 
or play of colours lo the tints of the rainbow The unvarying 
group of colours, having no equivalent term to " iridescence ” to 
expresB Lhe nature of their colour production, are spoken 0/ 
as “ pigmentary,” or alisorplion colours In naming examples 
of objects, natural and artificial, grouped as above in accordance 
with the nature of their colours, it is difficult to make a selection 
where all are so varied and characteristic I have preferred 
therefore to cite only such instances as I myself possess, and 
am therefore able lo show you As examples of pigmentary 
colours, I need only name one or two for the sake of comparison, 
since the colours of most objects ordinarily met with are pig¬ 
mentary Leaves, flowers, dyes, birds, fish, insects, minerals, 
&c , exhibit these colours, some almost entirely, and all, 
excepting fish, in far Lhe majority of instances Of objects 
displaying iridescent colours we have also examples in the 
various divisions of lhe animal, vegetable, and mineral 
kingdoms Amongst birds the most striking examples are 
found amongst the humming birds, sun birds, birds of 
paradise, Insects, again, furnish numerous examples, 

more especially amongst tropical species, though not, pernaps 
proportionally in greater numbers than amongst those belonging 
lo our own more temperate regions The colours of fish are 
almost entirely iridescent, since their very whiteness, or silvery 
sheen, is due to the admixture of Lhe iridescent colours of 
innumerable minute thin lamelle, too small to be seen individu¬ 
ally with the naked eye, but plainly perceptible under the 
microscope In the vegetable kingdom iridescent colours are 
far more numerous than is ordinarily recognized, since 
the surfaces of the cell walls produce interference colours which 
are more or less obscured by the pigmentary colours of leaves 
and coloured flowers, but may be readily seen in the case of 
white flowers by the aid of a lens and hunlighl Under these 
conditions each cell may be seen to wpukle with its own 
iridescent colour, forming, by admixture of the interference 
tints of neighbouring cells, the varying shades of white seen in 
numerous flowers which are devoid of pigmentary colour 
Mineral bodies displaying iridescent colours are also numerous , 
opals, sunstone, fire marble, felspar, mica films, tarnuh on 
various metallic crystals, certain crystals of chlorate of potash, 
&c., are examples 

In describing the various natural objects for purposes of 
identification, or mere description, no account can be considered 
complete which omits all reference to their colours, and more 
especially 11 this the cose where the colours constitute such a 
striking feature, as in the case of Iridescent bodies. In innum¬ 
erable instances, more especially amongst birds and insects, 
their specific names are taken from some conspicuous colour 
Lhey possess. It thus becomes evident that a correct descrip¬ 
tion of Lhe colours of bodies 11 of importance, and where these 
colours axe of the pigmentary, or unchanging kind, this is a 
matter of no difficulty How different, however, in the case 
of objects, the colours of which not only vary with every change 
of position, but disappear altogether, unless viewed with special 
relation to Lhe light source Nor can it be wondered at that 
descriptions of these objects, even by observers of undoubted 
repute, vary according to the different angles from which they 
have been viewed , or are vague and profuse, owing to fruitless 
attempts to describe their changing tints produced by every 
movement The fact Is, no words can convey an adequate 
impre&iion of the gorgeous effects produced by most of inch 
objects, whether birds, insects, or fish, when in motion In 
brilliant sunshine Some notion of the difficulties to contend 
with in describing the colours of humming birds, for example, 
may be gathered from the remarks of Wallace In his work on 
"Tropical Nature, 1 ' when speaking of hamming birds— 1 'In 
some species they must be looked at from above, in others from 
below , in some from the front, in others from behind, in order 
to catch the full glow of the metallic lustre , hence, when the 
birds are seen in their native haunts, the colours come and go 
and change with their motion, so as to produce a startling and 




beauLiful effect Most observers, in describing tbe colours of 
iridescent bodies, do so by attempting to depict the varied 
effects produced by casually changing the position of 
the object in relation to the light, omitting Lo mention the 
exact sequence of the play of colours, or the relation of these 
colours to the dnection of the iridescent light, / e , whether pro¬ 
duced by perpendicular or oblique illumination Here is x 
description of the tufted neck humming bird, /) ocZulus ornn/us, 
taken haphazard from a well known woik —“The throat is of 
a fine green colour, variable in different lights Lo a golden hue 
with a yellow or brown metallic lustre, and below that the 
whole of the belly is a rich brown, glossed with green, and 
golden M Such descriptions as the above, which happen Lo he 
the first I met with in seeking for an instance, are vague, and 
fail to give a definite idea of the appearance of the ohjcLt Hut 
vagueness in the description of these objects is not the only 
result of the changing character of Lheir colours As might 
be expected, where such variation in appearance exists, the 
descriptions of different authors are almost as variable as the 
colours Few attempt descriptions without acknowledging 
the hopelessness of the task Thus Jardine, after describing 
this humming bird, Chryslampis mosquitus , remarks — “It is 
impossible to convey by words the idea of thc^e Lints, and 
having mentioned those substances to which they approach 
nearest, imagination must be left to conceive the rest " And I 
adduce this quotation as fairly expressing the feeling of 
naturalists in reference to Lhe description of iridescent objects 
generally Recognizing the admitted inability of observers to 
convey by description an idea of the appearance of these iri¬ 
descent ohjects, and having myself, for many years, constantly 
experienced the same dilficuliy, I have been led lo adopt a 
method for the examination of such objects, which, whilst 
extremely simple and available in its application, yields unvarying 
results with different observers, results, moreover, which admit 
of the simplest description 

Before describing inis method, 1 may say that long experience 
in the examination of iridescent objects has proved lo me that, 
almost without exception, the colours of natural iridescent 
objects are due lo interference produced by thin plates [n 
order, therefore, Lo render clear the principles on which the 
method I propose is founded, I will briefly refer lo ceriain fun¬ 
damental facts in connection with colour production by thin 
plates, and for this purpose will select a thin him of mica, which 
with light at perpendicular incidence, appears red, iridescent 
red If, now, this plate b<_ inclined so that the light falls on 
it at a more oblique angle, it is, of course, reflected at the same 
angle, and now appears orange, and if the plate be sLill further 
inclined, the reflected light appears yellow, Lhcn yellowish 
green, green, and bluish green, and if the light were not too 
copiously reflected from the first surface to allow of perceptible 
interference by further inclination of the plate, all the colours 
of the spectrum in lheir proper sequence might be observed 
The same results, but much more vividly, may be seen in these 
crystals of chlorate of potash ThiLs, we see that by rendering 
the incident light more and more oblique, the reflected light 
changes from a lower to a higher tint, that 11, from the red 
towards the violet end of the spectrum And this is what 
occurs in the case of all iridescent bodies, as the incident 
light becomes more oblique the colour changes lo the lint above 
It in the spectral order, so that, if we know what colour any 
such object appears when seen at a certain angle, we can infer 
what colour it will change to on varying the incidence. This 


trouble of measuring angles is avoided, since we know that the 
incidence is perpendicular when it coincides with reflection 
Now, the reflected light may be made to coincide with the 
incident light by reflecting it on to the object by mean* of a 
mirror, and so adjusting the object that the light reflected from 
it parses to the eye through a perforation in the mirror When 
examined in this way iridescent objects are marvellovdy altered 
in appearance, lheir changing colours are replaced by one fixed 
tint, visible only in one position, a fact which "crves at once 
to distinguish them from bodies coloured by absorption, which 
remain coloured whatever the relation to the incident light 
Such methods of examining bodies scarcely takes more time 
than by the eye alone The mirror may be attached to a 
spectacle frame so as to leave both hands free, such as the one 
1 show, or may bs a simple hand mirror tor objects too 
small to be seen by the unaided eye, I have so arranged the 
microscope that light is made to pass down the tube of the instru¬ 
ment, through the object glass on to the objects, and by a 
special arrangement, so adjusted the position of the object that 
the light is reflected back again through the instrument to the 
eye lhe method is thus available for macroscopic as well as 
microscopic objects 

To illustrate the practical value of this plan of examination, 
f have here a few objects exhibiting iridescent colours, which, 
by trial, will be found to give the following results — 

The crest of this humming bird, Chrysolampns mosquitus , 
which, to the unaided eye, appears resplendent with all shades 
of red, orange, yellow, or green, according to the angle of 
; the incident light, appears, when examined by the mirror, or 
one unvarying red tint, disappearing when the object is moved 
1 hut absolutely unchanging in Lint Such an object, therefore, 

1 I should describe as “ iridescent red ”, nJl else regarding its 
colour may be inferred Again, the breast, or gorget, ol the 
same bird reflects all shades of orange, yellow, or green to the 
eye alone , with the mirror it is seen of a deep orange, which, 
as before, is unchanged m tints by any variation in position 
Such an object I would describe as " iridescent orange " The 
gorget of another humming bird, Calhphlo „r amethystina, to the 
eye alone appears crimson, orange, yellow, or green with the 
minor it is iridescent crimson only, spectroscopically a red of 
the 2nd order Amongst insects, instincts of indcscenL species 
arc numberless, the results of examination are just the same us 
in other iridescent bodies This butterfly, Morpho , to the eye 
alone appears either greenish blue, blue, or violet, as its 
inclination to the light varies , examined wuh the mirror il 
appears green, and should be described as indecent green, or 
iridescent bluish-green This beetle, Foioplcura b<uca l appears 
any shade of red, yellow, or green to the eye alone , with Lhe 
mirror only iridescent red In this extraordinary beetle, 
Chrysochroa fulminatis t we have all the colours of Lhfjpectruin 
in their naLural sequence, beginning with red at thAjjlp of the 
wing case, and ending with violet higher up the elytnto. These 
colours vary in an indescribable manner when attentively 
examined at different angles of incident light with the eye 
alone , with the miiyor the win£ cases are seen to be coloured 
successively from base to tip iridescent green, yellow, orange, 
and red, and these tints remain unaltered by change of position 
of the object This piece of Hahotis shell exhibits indescriba¬ 
ble changes of colour with every movement, but the difficulty 
of description, though by no means removed, is immeasurably 
lessened by the use of the mirror And the same with this 
specimen of iridescent iron ora, its colours, which vary to the un¬ 


beetle (Sagra purpurea), for instance, u red at perpendicular aided eye, remain unchanged when examined by the mirror 
incidence, it will, therefore, appear orange yellow and green To simplify the description of iridescent objects, therefore, I 

when examined by successively Increased obliquity of light would advocate the above method, and would describe the 

And the same Is true of all other mdcBccnt red objects If result of such examination by recording the colour observed 
the object at perpendicular incidence be green, os in the case by aid of the mirror, and prefixing the term “iridescent" to 
of this beetle {Bupnstts), it will become T>Iue and then violet express the changing properties of the colour Bearing in 
os the incidence la Increased We thus see that an iridescent mind the unvarying nature of these changes, a far clearer idea 
object varies in colour, simply because if is examined by light may be formed of the appearance of these objects than from 
incident, and therefore reflected, at different angles Thus, any attempted description of what is admittedly indescribable 
different observers tee the same iridescent object oT a different Time and space are also economized by the omission of lengthy 
colour, when they view It illuminated by light at a different descriptions. The accuracy, and, therefore, the value of any 
angle of Incidence, If, however, the object Li seen by all at description of colour, is always enhanced by mapping its spec- 

the same angle of the incident light it will present tne same trum , more especially is this true tn the case of iridescent 

colour, and this is, In fact, what the method I propose ensures, colours. This is easily done, and by applying such map to a 

». #.i that Iridescent objects shall always be seen by light at one spectral chart, the order of the colour, ana therefore its tint, is 
and the same angle of incidence The angle I select is one of apparent, In examining many objects, chirfly birds or insects, 
90 * ao that the Incidence and reflection are normal^Or perpem by means of the mirror ai above described, apparent exceptions 
dlcular fcf the reflecting surface, By selecting ihirongie air are repeatedly met with to the fact stated above, that the colour 
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IB invariable in tint and disappears by inclination of ihe body 
Such instances are no real exceptions, but are due to the 
reflecting plates being curved, or havirg pigmentary matter 
beneath them, or an opalescent medium above ihem In this 
way some of the most extraordinary and beautiful colour effects 
ft seems possible to conceive are produced 

In examining objects with the perforated mirror a single light 
is necessary The sun is of course the best, and the electric 
light probably almost os good I frequently employ the lime¬ 
light, but a good paraffin lamp may lie u^ed as a substitute 
Ordinary gas is unsuitable The light should be placed in front 
of the observer, its direct rays being prevented from falhrg on 
the objects by means of a book or partition of some kind resting 
on the table, and of such a height that the light can be seen 
above it r On placing the mirror to ihe eje the light maybe 
reflected from the mirror on to the object, and the latter manip¬ 
ulated so as to reflect the ray back through Ihe perforation in 
the mirror to the eye The incidence is thus known to be 
normal, and the colour observed n the one to be recorded 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —The following letter has been addressed by 
the University of Cambridge to that of Padua, which is about 
to celebrate the tercentenary of Galileo s professorship — 

Umvcrsitas Cantabrigi tints Univcrsitaft Ratavutae S P I) 

Litteras veslras, viri doclisiimi, GaliiafI Gahlali Pro 
fessons vestri celebernmi in laudem c<»mcriplas vixdum nuper 

f erlegeramus, cum ulnum in mentes nostras rednt non una 
tahae regio viri tann cum memonu in perpeluum consociata, 
Etenim nosLro quoque e numero nonnulli urbem eius natalem 
plus quam semel inVisimus, ubi Pisano in templo lucernam 
pensdem lempons lntervalhs aequn ultro cilroque moven adhuc 
luvenis ammadverlit , eliam Vallombrosae nemora pererravimus, 
ubi antea scholarum in umbra liltens aniiquis ammum pucrtlem 
imbuerar , ipsa in Roma ecclesiam ilium Florenhnam intravimus, 
ubi doctnnae suae de telluns motu ventnlem fato miquo ahiurare 
est coactus , F lorenliae demque clivos auburhanos praetenvimus, 
ubi provecta aetate caeli nnclumi sidera solus contemplabatur, 
ubi extrema in seneclule die! lumine orbatus cum MilTONO 
nostro col loculus eat, ubi eodem dennim in anno morialitatem 
explcvit, quo Nkwtonus noster lucem diei pnmum suspexit 
Hodie vero ante omnia non sine singular! voluptaic sedem 
qnandam doctnnae insignem, inira colies Euganeos urbemque 
ohm mans doimnam posi'am recordamur, ubi trecentos abhinc 
annos saedibuL Archimi- ues ducipulorum ex omm Europae 
parte corq^fttlum numero ingenti erudicndo vitam suam 
maturam nfPFima cum laude dedicavit, ubi, ut Livn ve^lri 
verbis paulum mutatu utamur, ultra colics camposque et flumcn 
et asiuetam ocuhs veilris reglonem late prospicien*, caelo in 
eodem, sub quo vosmel ipsi nati estis et edocati, instrument 
novo adhihito inter rerum naturae mirocula primus omnium 
Lunae ftciem accuratius exploravit, lovis satellites quattuor 
primus delexit, Salurni speciem tergemmam primus observavit, 
ultra que mundi or hem ingentem a Salumo luetraium fore 
saspicatni est ut etiam alii planetae aliquando inveniremur 
Ergo vatis tarn veradi, auguns tarn providi In honorem, nos 
certe, qul Profeuorum nostrorum in Ordine planetae etiam 
Saturno magii remoti ex inventonbus alteram non line superbia 
nupernumerabamus, hodie alterum ex Astronomiae Professoribui 
noatrli, Georgia m Darwin, nominls raagm heredem, noiirum 
omnium legatum, quasi Nunlium noslrum Sidereum, ad votmet 
ipaoi libenter mitlimui Vobis autem omnibus Idcirco gntu- 
lamur quod turn Itallae totius, turn vestrae praesertim tutelae 
tradlta est viri tantl gloria, qui divino quod am ingenlo praeditus 
rerun) naturae In provlncb non una ultra term in os prfus not os 
■dentine humanae imperlum propagavit unique caeli altltudmea 
im manias perscrutatm mundi i pat la amphora gentibus patefedt 
Valele. 

Datum Cantabnguu 

a* d viii Kal Dtambrts 

A. s. MDCCCXCIT. 

Mr F, Darwin has been appointed Deputy Professor of Botany 
for the current academical year, Prof. Babington being unable 
to lecture on account of the stale of his health 
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American Journal oj Scitnct, November —Unity of the 
glacial epoch, by G. Frederick Wright An examination of 
the evidence in favour of two successive glacial epochs separated 
by an inter-glacial epoch, during which the glaciated area was 
as free from ice ns it is at the present time This evidence u 
shown to he inconclusive, at least as (ar as American observa¬ 
tions go —A photographic method of mapping the magnetic 
held, by Charles B Thwing Iron filings are strewn upon the 
film side of a dry plate laid horizontally in a magnetic field, and 
the plate is exposed to light from above. r l he filings are then 
brushed off, and the plate developed From the negatives excel¬ 
lent lantern slides maybe obtained —Contributions to mineral 
ogy, No 54, by F A, Genth, with crystallographic notes by S L. 
Penfield Description and analysis of sguilanie, mctacinna 
barnte, dollingite, lutilr, danahte, yttrium-calcium fluoride, 
cyrlolite, lepidolile, and fuchsile —'The effects of self-induction 
and distributed static capacity in a conductor, by Frederick 
Bedell, Ph f) , and Albert C Crehorc, Ph D —The quantita¬ 
tive determination of rubidium by the spectroscope, by F A 
Gooch and J I Plunney The method is that of comparing 
photometrically the intensity of a certain line in the Bpectrum of 
the metal under investigation with the intensity of that given by 
a standard solution containing a known amount of the metal, A 
definite amount of the salt solution—usually the chloride—is 
taken up by a hollow loi! of platinum v ire, which may be made 
to take up constant quantities of liquid by taking care to plunge 
the coil while hot into the liquid, and removing it with its axis 
inclined obliquely to the >*urface The coils were made of pla 
tinmn wire 0 j2 mm in diameter, wound in ahout thirty turns 
to a spiral 1 cm long by 2 mm across, and twisted together ut 
the ends to form a long handle Each coil held o 02 gr of 
water Wilh such a coil, the blue rubidium lines were produced 
in a Muencke burner from o 0002 mgr of the chloride Some 
test experiments showed that In the cair of pure solutions of 
rubidium chloride the percentage could be found spectroscopic 
aJJy up to I part in 30,000 with an errur as low as 1 25 per 
cent In presence of poiasBiura or sodium, however, the error 
may be as great as 20 per cent —Notes on the meteorite of 
Farmington, Washington County, Kansas, by H. L Preston — 
A note on the cretaceous of Norlh-w es,Lern Montana, by II 
Wood —A deep artesian boring at Galveston, Texas, by R T 
Hill —Notice of a new Onakaoy fauna in Columbia County, 
New York, by C E Beecher, with an annotated list of fossils, 
by J M Clarke —Description of the Mount Joy meteorite, by 
L E Howell —Influence of the concentration of the ions on 
the intensity of colour of solutions of salts In water, by C E 
Lmebarger 


SOCIETIES AND ACADEMIES 


London 


Royal Society, November 17 — M Stability and Instability 
of Viscous Liquids," by A B. Basset, F. R.S (Abstract ) 
—The principal object of this paper is to endeavour to obtain 
a theoretical explanation of the instability of viscous liquids, 
which was experimentally studied by Professor Osborne 
Reynolds 1 

The experiment, which perhaps most strikingly illustrates this 
branch of hydrodynamics, consisted in causing water to flow from 
a cistern through a long circular tube, and by means of suitable 
appliances a fine stream of coloured liquid was nude to flow 
down the centre of the tube along with the water. When the 
velocity was sufficiently small, the coloured itieatn shoved no 
tendency to mix with the wafer, but when the velocity was 
Increased, it wu found that as loon os 1c had attained a certain 
critical value, the coloured stream broke off at a certain point 
of ihe tube and began to mix with the water, thus showing that 
the motion was unstable It was alio found that as the velocity 
was still further increased the point at which Instability com¬ 
menced gradually moved up the tube towards the end at which 
the water was flowing In 

Professor Reynolds concluded that the critical velocity W 
was determined bjohe equation 


...- —-IMIIUI Ul LUC IUUC, r ___.™ v , 
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paper show that thu formula 11 incomplete, inasmuch as u does 
not take any account of the friction of the liquid against the 
■idea of the tube 

In the first place, if the surface friction is supposed to be 
zero, 10 that perfect slipping takes place, the motion is stable 
for all velocities If •*' be the time factor of a disturbance of 
wave-length X, the value of k is 


k 


2irW 

X 


v 1*" + *} 


(•). 


where « is a root of the equation J,(«) = o 

Experiment shows that when tne velocity is greater than 
about six inches per second, the frictional tangential stress of 
water in contact with a fixed or moving solid it approximately 
proportional to the square of the relative velocity This in¬ 
troduce* a constant 0 f which may be called the coefficient of 
Bllding friction, whose dimensions are [ML J ], and are therefore 
the ume as those of a density This constant may have any 
positive real value , 0 = o corresponding to perfect slipping or 
zero tangential stress, whilst 0 m 00 corresponds to no slipping, 
which requires that the velocity of the liquid should be the 
same as that of the surface with which it is in contact Owing 
to the intractable nature of the general equations of motion of 
a viscous liquid, I have been unable to obtain a complete 
solution, except on the hypothesis that 0 is an exceedingly 
small quantity This supposition, 1 fear, does not represent 
very accurately the actual state of fluids in contact wiLh solid 
bodies , but at the same time the solution clearly shows that 
the instability observed by Prof Reynolds does not depend 
upon viscosity alone, but is due to the action of the boundary 
upon a viscous liquid 

To a first approximation, the real part of k is proportional to 


Wafl (* 4 »V) S 
M 4" a 


(2), 


but if ihe influencing body is capable of inducing a sufficiently 
large charge, the electrical term (when 2wa > A) will neutralize 
the effect of surface tension and viscosity, and the motion will 
be unstable 

The well-known calming effect of "pouring oil on troubled 
waters ” has passed into a proverb The mathematical investi¬ 
gation of this phenomenon is as follows —The oil spreads over 
the water so as to form a very thin film , we may therefore sup 
pose that the thickness / of the oil Is so small compared with 
the wave-length hat powers of / higher than the firar may be 
neglected Also, since the viscosity of olive oil in C G S uniis 
is about 1 3 25, whilst that of water is about o 014, the former 
maybe treated as a highly viscous liquid, and the latter as a 
frictionleas one 

Ihe result is as follows — 

Lei pi, p be the densities of the water and oil, T x the surface 
tension between oil and water, T the surface tension between 
oil and air, fi *he viscosity of the oil, and « k( the Ume factor, 
then, to a first approximation, 

, _ 'fiPi -p) + T |W 2 ! Ofp - T m’ l )l 
- li)'" 1 ) 

For olive oil, T t _ 20 ’56, T — 36 9, so that T -- T, , and I 
find that the motion will be stable unless the wave length of the 
disturbance lien between about 9/11 and 6/5 of a centimetre 
1 his result satisfactorily explains the effect of oil in calming 
stormy water 

Oxford 

University Junior Scientific Club, October 26—Mr E 
I Colin?, in the absence of Mr Bourne, gave an exhibit of 
Codium tomentosum —Mr F C Britten gave an exhibit of the 
nest of a trapdoor spider —Mr Hill read an interesting paper on 
the determination of sex, which was followed by a long dis¬ 
cussion —Mr Fisher exhibited some specimens of crystallized 
anhydrous oxalic acid, and described their methods of prepara¬ 
tion 


where air jm 11 the wave-length of the disturbance, and n is a 
root of the equation (J^) = o Since the second term is a 
number, this shows that the motion will be stable, provided 

Wa0//i < a number 

The experiments of Prnf, Reynolds conclusively show that 
the critical velocity at which instability commences 11 propor 
tional to fs/a , and the fact that the theoretical condition of 
stability turns out to be that Wa/fi, multiplied by a quantity of 
the same dimensions as a density, should be less than a certain 
number, appear* to be in substantial agreement with hii experi¬ 
mental result*. 

The results of tho investigation may be summed up as 
follows — 

(l ) The tendency to instability increases as the velocity of the 
liquid, the radius of tfu tube , and the coefficient of sliding friction 
increase , but diminishes as th viscosity increases 

(it ) The tendency to instability increases as the wave-length 
(a*/ mi) °f th* disturbance increases 

The remainder or the paper is occupied with the discussion 
of a variety of problems relating to jets and wave motion, 

I find that when 1 cylindrical jet u moving through the atmo¬ 
sphere, the tendency of the viscosity of the jet n always In the 
direction of stability. The velocity of the jet does not affect the 
stability unless the influence of the surrounding air is taken into 
account, if, however, this is done, it wilt be found that h give* 
rise to n, term proportional to the product of the density of the 
air and 1 the square of the velocity of the jet, whose tendency U 
to milder the motion unstable. The tendency of surface- 
tensioD (as has been previously shown by Lord Rayleigh) 11 in 
the direction or liability or Instability according as the wave¬ 
length of the disturbance Is less or greater than the circumference 
of ihe Jet. T ' 

If in addition, the jet is supposed to be electrified, the con¬ 
dition of itabllily contains a term proportional tQ the square 6f 
the charge multiplied by a certain number, * When the ratio 
of the circumference of the jet to the wave length U leu than 
o a 6, n is positive, and the electrical term* tends to produce 
itabllily ; but when this ratio ii greater thad 0 6, n Li negative, 
and. the.metrical term tends to produce instability. It must, 
towcgjfribe recollected that when the above ratio la greater thu 
n nil y Jit tendency of surface tension Is to produce atabtfftJPtj 
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Cambridge 

Philosophical Society, October 31 —Prof G H Darwini 
President, in Lhe chair —The following officers were elected 
for the ensuing session —President , Prof Hughes Vice 
Presidents Dr Cayley, Prof G H Darwin, Dr Hill 
Treasurer Mr R T Glnzebrook Secretaries . Dr Hobson, 
Mr J Larmor, Mr Bateson New Members of Council 
Prof Thomson, Mr F Darwin, Dr Shore, Mr Ruhemann,— 
The retiring President addressed ihe Society —The following 
communications were made —Note on the determination of 
low temperatures by platinum-thermometers, by Mr E. H 
Griffiths and Mr G M Clark The authors, following up the 
suggestion of Profs Dewar and Fleming, that the resistance of 
certain pure metals vanishes at absolute zero, have assumed the 
possibility of extrapolating the platinum thermometer formulm, 
and have thu* found the temperature aL which A = 0 From 
the previously-published constants of seven different thermo¬ 
meters—including Callendar’s original wire—the mean value 
deduced by them is —273° 86, which is in remarkable agree¬ 
ment with Joule and Thomson’s thermodynamical value 
— 273° 7, They further suggest that the simple method of 
determining the resistance in ice and sieam and assuming ^ = 0 
when -273* 7 Is sufficient to graduate a thermometer con¬ 
structed of fairly pure wire, as they show that the errors so 
introduced will only amount to a fraction of a degree over the 
range -273* to + 150 4 — Carnot’s principle applied to animal 
and vegetable life, by Mr J Parker. The author discusses 
Lhe question whether the conditions of the growth of plants are 
tlmlied by the law of entropy. The assumption Li made that 
Carnot’* > rind pie takes account only of the exchange of heat, 
and the temperature of the material system at which the 
exchange take* places, Lhat the differential effect of solar 
radiation of different kinds consists on variation of the activity 
but not of the mechanical type of the growth The increase of 
available energy due to the building up of inorganic materials 
Into a plant can then only be explained. In conformity with the 
second law of thermodynamics, by the aid of differencra of 
temperature during growth r the author gives calculations 16 
prove that the difference between day and night 11 amply 
sufficient for this purpose,—Note on the geometrical Interpre 
tsdon of the quaternion analysis, by Mr J. Brill 

1 Osborne Reynolds, Phih Trans. 1BB6, p 17 
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Paris 

Academy of Sciences, November 14. —M d’Abbadie 
in the chair —Heat of combustion of camphor, by M Berthelot 
—Remarks on a note by M A Colson on the rotating power 
of the diamine salts, by M C Fnedel —Researches on the 
chemical constitution of the peptonea, by M P Schulzenberger 
—Influence of the distribution of manures in the soil upon their 
utilization, by M H Schlaesing —On the laws of dilatation of 
gases under constant pressure, by M £ H Araogat Tables 
are given of coefficients of expansion of carbon dioxide under 
pressures ranging from 50 to 1000 atm , and temperatures up 
to 358° , and for oxygen, hydrogen, nitrogen and air, under 
pressures up to 3000 atm For COn the coefficient has a 
maximum at a cerLain pressure for each range of temperature 


Poirault —On the manufacture of melamle garnet and sphene, 
by M, L Michel —On the rotating power of solutions, hy M 
Wyrouboff —Researches on the mode of elimination of carbonic 
oxide, by M L dc Saint Marlin —Vital fermentations and 
chemical fermentations, MM Maurice Arthun and Adolphe 
Huber —Remarks on ihe preceding communication, by M A 
Gautier —Influence of the transfusion of blood from dogs vac¬ 
cinated against tuberculosis upon tuberculous infection, by MM 
J Hencourt and Ch Richet —On a new species of chromo- 
genic bacteria, the Spirillum !utcurn l by M Henri Jumelle — 
On two parasitic myzoBtomes of the Anttdon phalan^tum 
(Muller), by M llenn Prouho 


This maximum corresponds to a higher pressure as the tempera¬ 
ture rises For the other gnses the coefficient decreases regularly 
as the pressure increases As regards temperature, the coeffi¬ 
cient of expansion of COj for each pressure reaches a maximum 
at a certain temperature and then decreases Thisitemperature 
lb the higher, the greater the pressure The more permanent 
gases behave aa if they had already passed their maximum.— 
Study of the pathogenic power of fermented beet root pulp, 
by M Arloing —Observations of the new comet Holmes \ f 
1892), made at the Pans Observatory (west equatorial), by M 
G Bigourdan (see Astronomical Column) —Transformation of 
the great telescope of the Pans Observatory for the study of 
radial velocities of the stars by M H Deslandres (see 
Astronomical Column) —Summary of solar observations made 
at the Royal Observatory of the. Roman College during the 
third quarter of 1892, by M P Tacchini —On the inversion of 
Abelian integrals, by M E Gour-at —On the summation of a 
certain class of senes, by M d'Ocagne — On the equations of 
dynamics, by M R Llouville —Experimental researches on 
the deformations of metallic bridges, by M Rabut —Conditions 
of equilibrium and of formation of liquid microglohulcs, by M 
C Mali^zos The following experimental results were arrived 
at When a liquid spreads over ihe free surface of a denier 
liquid, microglobules arc produced on inverting ihe position of 
the two liquids If a liquid rests in dropi on the surface of a 
denser liquid, then in the inverse position Lhe denser will spread 
over the less dense liquid —Demonstration of the existence of 
interference of electric waves in a closed circuit, by means 6f 
the telephone, by M R Colson A Rhumkorff coil was kept 
vibrating at 130 per second by a thermopile To one of its 
terminals was attached a copper wire ending in a hook, to 
which a linen thread soaked in calcium chloride was attached 
hy one end, the other hanging free One of the terminals of a 
telephone was placed in contact wiih ihe thread, the other 
terminal being isolated Under these condition!, the sound m 
the telephone was completely extinguished at a certain distance 
from lhe copper When both the ends of the thread (which 
wai 3 m long) were connected up by fine copper wires, two 
points of extinction were reached, one from each end On 
shortening the thread these poinlB approached each other and 
formed a zone of extinction between them This zone of ex¬ 
tinction spread over the entire copper w ires as the thread was 
shortened to zero The neutral zone is due to interference of 
two waves of Lhe same period and of equal potential meeting 
in opposite directions.—On the co existence of dielectric power 
and electrolytic conductivity, by M E Cohn —Observations 
on the preceding communication, by M. Bouty —Magnetic 
properties of liodiei at different temperatures, by M P Curie 
These were measured by bringing samples of the bodies between 
the ends of two electromagnets inclined to one another, and 
Tneasnnng the forces experienced by means of a torsion balance 
The bodies were heated in a porcelain crucible, the heat being 
supplied by platinum wires carrying a current, and measured 
by a Chalelier thermocouple —On the propagation of vibrations 
through absorptive isotropic media, by M. Marcel Bnllouin.— 
On a new relation between variations of luminous intensity and 
the numerical order of the sensations, determined by means of 
a luminous paint, by M. Charles Henry —Essay of a general 
method of chemical synthesis experiments, by M Kaoul 
Pictet.— On the fusion of carbonate of bme, by M H Le 
Chatelier — On the molecular weights of sod ammonium and 
pot anam monism, by M, A Joannli,— On some crystallized 
sodium tits nates, by M. H Corroimbtsuf —On a propylamido- 
phenol derived from camphor, by M. P Cazeneuve.—On the 
colouring matter of the pollen, by MM G Bertrand and G 
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THURSDAY, DECEMBER i, 1892 

CHEMICAL LECTURE EXPERIMENTS 
Chemical Lecture Experiments By G S Newth 
(Longmans, 1892 ) 

N revient toujours," &c and the very description 
of a good lecture experiment to one who had for 
thirty years always enjoyed performing an old one, 
and was overjoyed in bringing out a new one, is some¬ 
thing akin to that of the old war-horse when he scents the 
battle from afar And both Mr Newth’s experiments 
and his descriptions are good , so I think that not only 
the novices of the profession but the old hands will read 
this book—the first with profit with a view to what they 
will do, and the second with pleasure in recollecting 
what they have done I was dining some years ago 
with the great Dumas (I don’t mean either of the novel¬ 
ists), and after dinner we sat together on the sofa 
smoking our cigars, when he said to me, “ I have been in 
many positions—professor, minister of state, and in¬ 
vestigator—and I have seen the world from many points 
of view If I had to live my life again I would not leave 
my laboratory The greatest pleasure in my life has 
been original work , the second greatest that of teaching 
a class who appreciated what I was telling them ” We 
all know that Dumas was a master in the art of expen 
mental teaching, and those who have practised this art, 
even at a great distance from the master, will agree with 
him that the pleasure of giving a well-illustrated experi¬ 
mental lecture on chemistry is not a small one, and even 1 
that a man may go on for thirty years and yet not be 
altogether tired of the job The reason for this 
is not far to seek Our science in its daily 
progress constantly opens up new paths which 
yield matter suitable for lecture experiment, and 
this gives a zest to the discourse unattainable by the 
teachers of most other subjects Mr Newth has collected 
an^ample store, and he has described them clearly For 
the collection he has had favourable opportunity, to 
begin with he was a distinguished student at Owens, aud 
there he may have picked up a few wrinkles , then he has 
for many years been Lecture Demonstrator to Frank- 
land and Thorpe, and from them the wrinkles he has 
picked up have certainly been many But although 
doubtless some are of his own finding out, I think it 
would have been well if he had added after the descrip¬ 
tion of each experiment the name of the authority with 
whom it originated Thus some have been described by 
the chemists I have named, others owe their existence 
to Hofmann, Bunsen, and others These additions are 
not only due to the authors, but would add to the 
interest of the book. Mr Netoth should see to this 
in the next edition The old booksellers tell us 
that Faraday's 11 Manipulations M m a work which 
no lecturer should be without, and as everything which 
that prince of experimenters wrote or did is worthy 
of attention! they speak truly, and yet no modern chemists 
can be bound by Faraday^ experience of sixty years ago 
Things are not as they were ; and the methods of work 
end the illustrations of chemical phenomena which he 
details belong to a bygone age. And so Mr. Newth 
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comes forward to give the lecturer of to-day a helping 
hand The first thing that strikes one on looking through 
his pages, is how simple are the experiments—so far as 
illustrating the chemiBtry of the non-metals goes, and he 
goes no further—needed to illustrate a course of lectures. 
We do not require the expensive and delicate instru¬ 
ments of the physicist With glass and india-rubber, as 
Liebig said, we chemists perform all our mysteries Only 
in a few cases, as, for instance, when we want to hand 
round wine-glasses filled with liquefied oxygen or air, or 
when we desire to show our students free fluorine and such 
like things, does the apparatus become expensive or the 
experiments troublesome All the ordinary and many 
of the extraordinary experiments detailed in the book 
may be carried out with little cost and without great 
trouble , indeed most of them may be made by the 
veriest tyro provided he stick to the letter of the de¬ 
scription and does not attempt to vary the proceedings, as 
one 1 knew did, who thought that as sulphuric acid is a 
more powerful desiccating agent than lime, he would dry 
his ammonia by the former substance instead of by the 
latter material No account of any experiment, the 
author tells us ( has been introduced upon the authority 
solely of any verbal or printed description, but every 
experiment has been the subject of his personal im esti¬ 
mation and the illustrations are taken from his original 
dnwings, so Lhat we may be sure that every experiment 
will 11 go ” if properly managed and fairly dealt with 
Many of the experiments are, of course, old stagers, but 
none the less useful, whilst others are new to me and 
probably to most people To mention many either old 
or new this is not the place, but one of them, which has 
struck me as interesting is an easy method of showing 
the freezing of water by lls own evaporation hrst with a 
common air-pump, and second with no air-pump at all 
I always used a Carre's machine, by which a quart of 
water could be frozen, but Mr Newth gives an excellent 
description of how a beautiful icicle twenty to thirty 
centimetres long can be obtained both with and without 
an air-pump The secret of how to do this can best 
be learnt by reading pages 57 to 59 of the book 
“How to float soap bubbles upon carbon dioxide” 
has often proved a difficult question to answer experi¬ 
mentally, because if you managed, after a score of trials, 
to free your bubble from the pipe on which you blew it, 
the bubble usually bursts the moment it touches your 
heavy gas Mr Newth lets us into the secret You must 
remove every trace of hydrochloric acid,which is carried 
over with the gas, by washing, the presence of this acid 
being fatal to the life of a map bubble Under chlorine 
(p 88) a description is given of the mode of sealing up 
bulbs filled with chlonne and hydrogen Thu was 
first done in the early sixties by my old helper 1 
and friend Mr. Joseph Heywood, of Owens, to whom 
both students and lecturers owe many an ingeni¬ 
ous and striking experimental illustration As Mr Newth 
remarks, there are mapy obvious reasons why the old 
plan of filling a soda-water bottle with a mixture of equal 
volumes of the gases and then throwing it out of the lec¬ 
ture-room window into the street, if the sun happened to 
shine, Is H unsuitable for a lecture experiment,” and Hey* 
wood's bulbs answer the purpose belter in all respects. 

I The author does not tell us—as he ought to have done— 
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that Victor Meyer now seals up bulbs of oxygen and hydro¬ 
gen (electrolytic gas) In a similar way, and that these, like 
their confreres of Cl and H, can be kept not only in the 
dark for any time, but, unlike these, also in the light with¬ 
out undergoing any change, <»The fact that many gases 
when perfectly dry do not combine is illustrated bv the 
case of chlorine and metals—brass and sodium, pp 84 
and 85—as well as of carbon monoxide and oxygen, for 
these gases will not explode if dry, p 189 A more striking 
way of illustrating this latter case than that with the 
eudiometer is not mentioned I will add it Dry a 
current of carbonic oxide over glass balls moistened with 
strong sulphuric acid , light the stream of gas issuing from 
a horizontal tube , then plunge over Lhe blue flame a 
cylinder full of air which has been previously dried by 
shaking It up with a little strong sulphuric acid The 
flame instantly goes out Another case of the kind ob¬ 
served by Arnold lends itself to a lecture experiment He 
found that powdered iron will not burn in pure dry oxy¬ 
gen, and in order to be able to estimate hydrogen in iron 
it was found necessary to insert a small tube containing a 
drop of water, through which the oxygen passed before 
coming into contact with the iron, this tube being of 
course weighed both before and after the experiment 
This may well be included in the next edition, which I 
hope will soon be called for Another capital experiment 
to show that iron can be carbonized by contact with a 
diamond was recently described to me by Mr Gilbert 
Fowler, of Owens. A loop of pure thin iron wire is placed 
in a vertical glass tube surrounded by an atmosphere of 
hydrogen Below the loop is a splinter diamond (or 
some diamond dust) placed on the top of a glass rod 
working through the lower end of the tube After heat¬ 
ing the wire by a current to the highest possible tempe¬ 
rature without fusion, bring the diamond carefully into 
contact with the heated iron The metal at once fuses 
But of good experiments 11 there is no end " (Mr Newt(i 
describes 620 for the non-metals alone) whilst of a review 
of a book in Nature there must be a speedy end, and I 
will end by advising all those who like to see and to show 
good experiments to get Mr Newth's book 

H L Roscoe 


A MANUAL OF PHOTOGRAPHY 

A Manual of Photography . By A. Brothers, F R A S 
(London Charles Griffin and Co , 1892 ) 

R BROTHERS has in this well-illustrated book 
brought together a great amount of information 
relative to the history, processes, apparatus, materials, 
$c, which will be welcomed by all who are interested, 
even if only in a general way, in the fascinating art 6f 
photography The work covers about 360 pages, it 
divided into five parts and is accompanied by a full 
index. 

Id the short historical sketch which is introduced as 
the opening chapter, the author by means of quotations 
and otherwise gAin much information which is not readily 
accessible, and many facts that are not inserted in our 
treatises, and which consequently are not generally 
known. At the present day, when so many possess a 
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camera of some sort or other, it is very curious to cany 
ourselves back to the time of Daguerre and to picture 
to ourselves the idea which he put forward when he 
wrote in his pamphlet, “Those persons are deceived 
who suppose that during a journey they may avail 
themselves of brier intervals while the carriage slowly 
mounts a hill to take views of a country " Whether this 
is or is not the case now we will not atop to discuss, but 
we may mention that many other very interesting ex¬ 
tracts are made from the same source 

The next three chapters deal witk the chemistry,, 
optics, and light as applied to photography Tn these 
there seems to be nothing that calls for special attention, 
unless it be to state that the author has written them in 
a charming manner, as for instance the short sum¬ 
mary under the heading " Magnesium Light/' which 
one reads with quite renewed interest 

Coming now to Part II , Processes, we find the 
most important section of the whole book, As Mr 
Brothers rightly observes, the old processes pre¬ 
vious to the introduction of the gelatine bromide 
methods have been put completely in the shade, 
not because they have been surpassed by better and 
more trustworthy ones, but simplv because they require 
a little more care in manipulation and consequently the 
consumption of more time In order to remedy this to 
some extent he has given great prominence to them, de¬ 
devoting nearly 140 pages to them, including working 
details of the more important later processes For the 
sake of facility of reference they are arranged in 
alphabetical order, and in many cases they are ac¬ 
companied by illustrations which show the actual 
results that can be obtained by the uses of the methods 
under consideration To cite them in anything like 
detail would carry us too far away, but we may men¬ 
tion one or two briefly The (wet) collodion process 
is of course here fully described the author lays special 
stress on the advantage of this process, for there is no 
doubt that where dry plates are now used far better 
results could be obtained by employing this old wet 
process The photo-mechanical process, collotype, 
receives also a rather lengthy description, but its utility 
and the excellence of Lhe results obtained necessarily 
give it some prominence A specimen illustration of 
the last mentioned is inserted, as well as one of a 
recent application of this method for printing in colour. 
Printing on wood, photo-lithography, pl^inotype, See , 
together with photogravine Woodbury type and a host 
of others, are all described, some briefly, others of greater 
importance somewhat more in full 

Parts 111 and IV deal with the apparatus and 
materials used in tbe production of a finished picture 
In the former the author describes the particular 
characteristics of many of the Vwous kinds of cameras 
and accessories, while in the latter are explained the 
chief uses and actions of the chemicals employed 

Part V. f the last, contains short notices of the applica¬ 
tions to which photography Jtoi given rise Astro¬ 
nomical Photography in referad to at some length, 
and we may mention that we have an excellent 
reproduction of one of Mr Rutherfurd'i beautiful lunar 
photograph* taken at first quarter. The practical 
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hints in the concluding chapter should be found very 
serviceable 

Mr Brothers has produced a very serviceable and use- 
ful addition to our photographic literature ; as a hand¬ 
book for Btudents it perhaps is somewhat too bulky, 
but nevertheless it will be very much used by them 
Every photographer who wishes to know something 
about the art with which he is working, and who docs 
not wish to limit himself to the mere cut anH-dned 
manipulations, should at any rate make himself acquainted 
with the volume. W J L 


MA TRICULA TION CHE MIS TR V 

Matriculation Chemistry Bv Temple Orme (London 
Lawrence and Bullen, 1892 ) 

T HIS is still another elementary manual dealing with 
the non-metals and their compounds According 
to the author it can be studied most advantageously if 
the rudiments of chemistry have first been acquired 
The book is built on pretty much the same plan as many 
already in existence , here and there, however, the read¬ 
ing is enlivened by ideas which, if not altogether com¬ 
mendable, have some pretensions to novelty 

The author is evidently of opinion that much of the or¬ 
dinary chemical knowledge can be presented in pother 
ways Mass and weight first receive attention In this 
book there are no atomic weights , atomic masses reign 
supreme In using a balance we are told that we do not 
find weights, but “ only masses " Indeed to bring this 
idea home the following curious question is set —" When 
you 1 weigh 1 a thing in an ordinary balance, do you find 
its weight P ’’ 

After a passing allusion to constitutional formulas, in 
which they are likened to pyrotechnic frames, the next 
important alteration with which the author concerns 
himself ref* rs to the nomenclature of oxides Such a 
name as sulphur dioxide or carbon dioxHe is discarded, 
^or it ib "founded upon a formula which is liable at any 
tune to be altered so as to suit our knowledge of atoms 
■and molecules’ 1 Anhydride is described as, “ etymologi¬ 
cally at least, a still more atrocious term 11 , hence we find 
that throughout the book SO a , CO^, &c , are spoken of 
aB acids P a O ft is said to be a tnbasic acid, N s ( a mono¬ 
basic acid 1a called sulphocarbomc acid, P t S A thio- 

phosphnric acid, N/) hypomtrous acid, and so forth* kn 
spite of the fact that such compounds as that formed ftbtan 
4t hydne oxide and phosphoric acid (jic) are often efififed 
4 cids by modem chemists ” 

The definition of a salt is thus summarily disposed 
of You are often asked yyhat a salt is, the only 
possible answer 1* It is a compound 11 

Such methods of tampering with te[ms which have a 
generally-accepted /n^amng should. It seems to us, meet 
with no encouragement. They can only end in muddling 
the reader who wishes pursue his subject by the aid of 
any of our standard ^Hcs But matter which is liable 
to do more immediateoarm is frequently to be noted 
For instance, it is stated that there is no such thing as 
Law of Multiple proportions—It is only a corollary of 
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the atomic theory If, according to its usual interpreta¬ 
tion, a law is a generalized statement of fact, it 13 rather 
hard to see how its existence is affected by its relations 
to any theory 

To most chemists the brilliant work of Moissan has 
sufficed to settle the question of the isolation of fluorine, 
the author is, however, still sceptical on this point P* 0 3 
is given as the formula of phosphorous acid (jjc) , 
recent research has shown P 4 O 0 to be correct The 
valency of potassium is said to have been fixed by a 
“ minute study of its gaseous compounds,’’ water is staled 
to be elastic with regard to shape, and from Avrogadro's 
hypothesis molecules of different gases are stated to be 
equal m size 

Even when the author is apparently trying to be pre¬ 
cise he is apt to mislead The following definition is an 
example —" A chloride means a compound of chlorine 
with some other substance which, though it is not itself 
metallic in its general characteristics, possesses that im¬ 
portant property of a metal, the capability of uniting 
energetically with chlorine " Is it to be understood from 
all this that a chlorine compound which is not produced 
by energetic union— 3 ay an endothermic compound like 
CjCl 4 —is not a chloride ? 

These extracts may serve to show that the book re¬ 
quires to be carefully overhauled before it can be placed 
with confidence in the hands of a beginner 


OUR BOOK SHELF 

Vegetable Wasps and Plant Worms, a Popular History 
of Entomogenous tungi , or Fungi parasitic t/pen 
Insects By M C Cooke, M A , LL D, ALS [364 pp 
4 pi and figs in text ] (London S PC K, 1892 ) 

Ii is somewhat surprising that a book on a subject of 
such importance alike to ihe entomologist and (ungolo- 
gist has not been forthcoming long ago It is true that 
a Memoir on the subjeci was undertaken thiny-five 
years ago by Mr G R Gray, but, being privately printed, 
was limited in circulation To this work Dr Cooke 
admits his indebtedness for a large amount of infoi mation 
bearing on the entomological aspect of the subject, and 
it is to be regretted that he was not aware of the existence 
of a much extended manuscript revision of the same work, 
at present in the Botanical Department, Natural History 
Museum 

Dr Cooke's book is professedly a popular work on the 
subject, and consequently does not deal with the economic 
side, relating to such matters as the 11 muscardine ” or 
silkworm disease, furthdt than to indicate the nature and 
affinities of the fungus causing the disease 
The fungi parasitic upon insects are arranged under 
four primary groups , the Cordyceps group, the Laboul- 
bentacecE , the Entomophthora , and lastly a heterogen¬ 
eous collection of moulds, which, with few exceptions, 
are not truly parasitic and destructive The structure 
and general characteristics of these groups, wiih glimpses 
of their life-history, are dealt with in an introductory 
chapter Entomologists, whose main interest will be to 
ascertain the name of any fungus parasitic on an insect, 
will find this a comparatively easy matter, as the general 
arrangement is an entomologieaicone, commencing with 
the Hymenoptera , and under each is given an account of 
all the fungi that are known to be parasitic upon species 
included in the order Numerous woodcuts in the text 
and four plates assist very materially in thedeterminsti in 
of species. From the mycological standpoint the arrange¬ 
ment indicated above 11 purely artificial, and introduced 
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fora purpose, while for the benefit of those who desire 
to know more of the inter-relationship of the fungi enu¬ 
merated, a classified list is given of all the species, 
arranged under their respccti\e families, including the 
distnbutton and name of the host 

For the general reader, who is not specially interested 
in either insects or fungi, there is a considerable amount 
of interesting information bearing on such subjects as 
vegetable caterpillars, vegetable wasps, foul-brood of 
bees, &c, and the interest is not lessened by following 
the transition from Lhe romantic and highly imaginative 
accounts given by early travellers of these productions, 
to the statements in accordance with modern knowledge 
There is a slip on p 35 , Coniyceps Sheeringu should be 
C Shernngn The indices are very complete and the 
figures, excepting one on p 10, good 

Notes on Qualitative Chemical Analysis By P 
Lakshmi Narasu Nayudu, B A (Madras K 
Murugesa Chetty, 1892 ) 

It is interesting to meet with books such as this, which 
serve to indicate how the study of chemistry is pro¬ 
gressing in the colonies and dependencies of the empire 
The author sets out with the endeavour to keep the 
rationale of the various processes of qualitative analysis 
well to the front, as in this way he considers the value of 
the study as a means of scientific training can alone be 
brought out Group-reagents and the reasons for their 
use are first discussed as a preliminary to a somewhat ex¬ 
haustive study of the reactions of the different basic and 
acid radicles At the end of each group tables are given 
showing at a glance the behaviour of the radicles towards 
the various reagents 

It is somewhat astonishing that after such a minute 
study of the reactions of all the more common radicles, 
the author should give no schemes for the separation of 
the constituents of the different group-precipitates In 
spite of the fact that under each radicle he gives as many, 
if not more, reactions than are given in the larger works 
on qualitative analysis, he contents himself with merely 
going through the examination of a simple salt The 
expenditure of but little space would remedy this omission, 
which limits the sphere of usefulness of the book. It 15 
to be noted also that film-test 9 find no place in the Bystem 
adopted 

It may be said that the author adheres well to his pur¬ 
pose of showing why any particular operation isperformed 
The book contains a large amount of useful information 
Occasionally, however, the mode in which it is stated 15 
peculiar “ In the cold ' 1 is an expression commonly 
used in speaking of a reaction The use of u in the heat/’ 
a term often employed by the author, is, on the other 
hand, uncommon To speak, too, of “ neutral solutions 
of zinc salts containing strong acids ,J is confusing In 
some cases, as when using bodies like potassium metanti- 
moniate or sodium hydrogen tartrate, it would be advis¬ 
able to give the name as well as the formula . it isn’t 
every student who is acquainted with such substances 
It is erroneous to say that fluorine does not combine with 
carbon even at a high temperature. According to 
Moissan, all the ailotropes of carbon, except the diamond, 
unite with fluorine, indeed some of the forms are, in the 
cold, spontaneously Inflammable in the gas 

The following typographical errors are omitted in the 
list of errata. On p, 47 11 metcrially u should be " mate¬ 
rially,'* " gSo 4l " Ac should be 11 MgSoi, 11 &c on p 58, and 
" BagPgO " is given for H Ba^O/' on p 69 

Science Instruments. Catalogue of Scientific Appa¬ 
ratus and Reagents manufactured and sold by Brady 
and Martin. (Newcastle-on-Tyne, 189a ) 

At the present time, when almost all branches of experi¬ 
mental science are growing so rapidly, and new and 
improved pieces of apparatus are continually coming 
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into existence, it is satisfactory to find that instrument 
makers are trying to keep pace with the times, and to afford 
purchasers the means of ascertaining with the minimum 
trouble what apparatus can be obtained to serve a par¬ 
ticular end This catalogue is an instance that such ta 
the case It is a well-bound book, profusely and clearly 
illustrated The different kinds of apparatus, useful both 
for teaching and for technical purposes, are well classified 
To prevent mistakes in ordering, each piece of apparatus 
is separately numbered, and where a new form 15 figured,, 
a few lines are added explanatory of the principle 
involved 

The instruments quoted belong to various branches of 
experimental science—chemistry, bacteriology, physics, 
mechanics, and meteorology A selection of instru¬ 
ments made by the Cambride company, and miscel¬ 
laneous apparatus, diagrams, chemical reagents, &c , are 
also included 

The sections on bacteriology and gas analysis are 
especially full, and indicate the interest at present taken 
in these departments 

A Lable of contents and an index are supplied On p 
145 “ Irish ” is misprinted for 11 Ins " , and what is termed 
an "optical bank, M on p 164, is usually called an 
" optical bench/' 


LETTERS TO THE EDITOR 

[ 7 hi Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 

to return, or to correspond Tinth the 'writers of rejected 
manuscripts intended for this or any other pari of Nature 
No notice is taken of anonymous communications ] 

Universities and Research. 

At the discussion in Edinburgh on the proposed National 
Laboratory, Lord Kelvin and Sir Geo Stokes took marked 
exception to my contention that the primary business of Uni¬ 
versities was research, contending that it was teaching In a 
sense their contention 19 true, but not in contradistinction to my 
contention The distinction would hardly be worth fighting 
over were It not that they took up the further ground that only 
those researches should be engaged in in Universities which were 
likely to interest the students Of course the leaders of science 
can if they choose sell the great birthright of Universities for a 
mesi offeen, but I hope they will not be permuted to do so 
without protest What view the democracy take of Universities 
19 of the very last importance with our democratic institutions, 
and I trust all those who have the vtelfare of the nation at 
heart will protest against Lhe Uoiverdflies being turned 
into coach houses In inis connection it is most important to bear 
in mind the distinction between the functions of Universities 
and those of schools and colleges The function of these Utter is 
primarily to teach those who resort to them The function of 
the University Is primarily to teach mankind In former days, 
when the means for distributing information were very Imperfect, 
students used to flock from all sides to learn directly from a great 
mind Nowadays the great mind distributes his teaching broad¬ 
cast In old days the only way to leam what was being done 
to advance knowledge was to go to the place where knowledge 
was being advanced Nowadays we read the Transactions of our 
learned societies at home. But at all times the greatest 
men have always held that their primary duty was the 
discovery of new knowledge, the creation of new Ideas 
for all mankind, and not the instruction of the few who 
found it convenient to reside in their Immediate neighbour¬ 
hood Not that I desire to minimize the immense Importance 
of personal influence, it is overwhelming ; but it is a question 
quite betide the one at issue, which is whether the advance of 
knowlodjp by research and the teaching of the whole nation by 
the discoveries made Is not rather thh primary object of Unlver 
ait lies than the instruction of the few students who gather In their 
halls r that b the real question at issue between Lewd Kelvin, 
Sir Geo. Stokes, and myself. Are the Universities to devote the 
energies of the most advanced Intellects of the age to She 
instruction of the whole nation, or to the Instruction of the few 
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whote parents cm afford them an, in some places fancy, educa¬ 
tion that can In the nature of things be only attainable by the 
neb? 

In view of the discussion upon the proposed Teaching Uni¬ 
versity for London it is to he hoped that these things will not 
be overlooked amid the local questions and rival institutions 
It u to be hoped on the one hand that those who will have the 
privilege of learning in the greatest city in the world will not 
be deprived of the personal influence of its greatest men by 
relegating these to some haven of laboratories where no bracing 
breath of students shall interfere with the inmates On the 
other hand it is to be hoped thet London will so far honour 
itself a9 not to be content until it secs us University a centre of 
thought and investigation from which shall radiiue new ideas 
and discoveries to enlighten and benefit the whole nation 
Before I close there is a matter of great importance to 
which I fear sufficient importance is not attached by those 
vho are directing this matter and that n the great 
objections there are to mixing up Universities and Colleges with 
examining boards. We here in TnnUy College,[Dublin, suffer 
very much from the fact that a considerable number |of our 
students never reside here, but only come ]over for periodica] 
examinations We only suffer in one way, while if London 
adopted this abominable arrangement it would suffer in tuo 
ways We suffer because our degree is much less valued Lhan 
■it would be if all our students were compelled to reside All 
our students have not that education got by friction with their 
fellows and by contact with trained intellects which no exami¬ 
nation can test, and which is such a valuable training, and in 
consequence our degrees are the less valuable London would 
suffer in this way, and it is a very serious way too In addition 
to this London would suffer from the inordinate importance that 
would be attached to extern examiners if the U niversity ex 
amined London and extern sLudents So far we have escaped this 
danger, but it is inevitable in London because the extern element 
there would be large, influential nnd organized, while with us it 
is of little strength The result would be to perpetuate and 
intensify that horrible leaching for examinations which is so 
necessary an evil in the case of the majority of students, but 
from which the leaders of thought should be exempt It matters 
not that the syllabus nor even that the very questions are ap¬ 
proved by the professor, if the examination is conducted to any 
serious extent by an independent mind The student will seek 
a coach, who will probably teach him very well indeed, but 
whose whole view of learning will be of the passing-an ex¬ 
amination type, and who will infect his pupil with this miserable 
disease Gradually the professor himself will be involved in 
the vortex, and the whole University will gradually look upon 
the pasting of examinations xs the end of life for students, and 
this la the Acme of coaching and the bathos of education 

Geo Fkas Fitzgerald 
Trinity College, Dublin, November 25 


The Stars and the Nile 

After reading Mr J Norman Lockyer’s papers on the 
connection or the orientation of Egyptian temples with the 
heliacal rising of certain stars, I was interested to find that a 
custom still exists in the neighbourhood of Iho Second 
Cataract having a strong resemblance to the old Egyptian 
custom 

lhe Nuba people of this part foretell the brat rise of the 
Nile by the heliacal rising of the Pleiades, nr as they call it, 
"TurAyi/' For Sirius they have no special name, calling it 
merely “the driver” or 11 follower * of the three stars 
(Orion). 

It must be remembered that the first sign of the rise at 
Wady Haifa occurs at the beginning of June, reaching 
Assouan about a week later, but for some dayi the increase Is 
▼cry slow, and scarcely perceptible except In the readings of 
the NiJe gauges. 

These Nuba people still preserve in their language many 
ancient Egyptian words, and possibly we may have here a trace 
of the old custom, the Pleiades being taken instead of Sirius 
oa account of the earlier date of the rise In the district of the 
Second Cataract than la Egypt itself. 

H G Lyons, CapL R E 

Cairo, November 14. 
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A Palzozoic Ice-Age 

The account by Dr Wallace in Nature (p 55) of glacial 
deposits recently discovered in Australia is a most important and 
welcome addnion Lo our knowledge But to us the surprising 
circumstance is that Dr. Wallace appears quite unaware of the 
fact that this is only an addition to a great senes of discoveries, 
by no raeanB confined to Australia, affording evidence of a Pal- 
rjozoic ice age That the deposits near Sandhurst are Paleozoic 
may, in the absence of any indication lo the contrary, be as¬ 
sumed, since they are clearly similar in position and character 
to the well-known boulder beds of Bacchus Marsh, nnd LheBe 
have been correlated with the strata containing ice borne frag¬ 
ments, amongst the marine beds west of Sydney and also at 
Wollongong to the southward, and in Queensland to the north¬ 
ward All these beds have been 'ihownio be upper carbonifer¬ 
ous A good account of Lhe facts known up lo 18S6 maybe 
found in Mr R D Oldham's paper on the Indian and Aus¬ 
tralian coal-bearing beds(Rcc Geo Surv Ind xix p 39)- 
It is scarcely necessary to refer to the fact that extensive 
J Palaeozoic glac’al deposits, of the same age as those of Australia, 
have been found in several parts of India, some as far within 
the tropic as lat l8 n N , others in the Salt Range of the Pun¬ 
jab, that the famous Dwyka conglomerates of South Africa are 
similar and in all probability contemporaneous, and Lhat boulder 
beds of very possibly rhe name geological date have been ob¬ 
served in Brazil We should noi have mentioned these but for 
the fact that the idea of a Palirozorc ice age is apparently novel 
to Dr Wallace We do not think, however, Lnat the reason 
why 50 well-informed a naturalist is unacquainted with geological 
| data long known to many is any mystery. It has become on 
I accepted articlr of faith amongst most European geologists 
1 (there are, of course, exceptions) that no ice age occurred before 
the last glacial epoch, just as 11 is part of the geological creed 
that the carboniferous flora was of world-wide extension, and os 
it has become the prevailing belief that the deep oceans have 
been the same since the consolidation of Lhe earLh's crust Now 
the discoverers of glacial evidence in the carboniferous beds or 
India and Australia also assert that the carboniferous flora of 
those countries differed m toto from that of Europe and fe- 
semhled the Jurassic flora of European regions, and some of 
them add that the great southern flora of South Africa, Indio, 
and Australia must have inhabited a vast continent, port 
of Lhe area of which is now beneath the depths of the Indian 
Ocean Partly from Indian and Australian geologists being re¬ 
garded as heretics geologically, partly from other causes, the 
evidence of ice action in India and Australia has been generally 
ignored No belter proof could be afforded of the fact that 
European geologists in general have omitted to notice the 
series of discoveries in the southern hemisphere and in India 
than the publication of Dr Wallace’s paper 

The glacial evidence as it now stands is extremely interesting 
and perhaps transcends m importance that of the Pleistocene 
glacial epoch For as the effects of the carboniferous ice-age 
were felt within the present tropics, either the earth’s axis of 
rotation must have shifted considerably, or else the refrigera¬ 
tion of the surface nm«t have been due to a cause distinct 
from that supplied by the late Mr Croll’s theory, even when 
supplemented by Sir R Ball's amendment 

Our own interest in the whole subject is chiefly due to the 
circumstance that we happened in 1856 to be the first who met 
with the ancient houlder-bed in India, and suggested that it 
might be explained by the acLion of ice The discoveries in 
Australia and South Africa were of course quite independent 
of those id India, but were, wi believe, slightly later in date, 
November 20 W T Blanford 

- Henry F Blanford 

Geology of Scotland. 

May I supplement Prof. Green's history of geological map¬ 
ping in Scotland (Nature, vol xlvil. p. 49) by pointing out 
that Mr Cruchley published, on MaTch 23, [840, A Geologi¬ 
cal Map of Scotland by Dr MacCuIloch, r R.S , &c , published 
by order of the Lords oft ha Treasury by S. Arrowsmith, Hydro- 
grapher to the King.” Tills fine map Is on the jcale^ of four 
mUexto an Inch, From the omission of M the late” before 
MacColIoch'q Dime, U seams possible that the plates were in 
eodrse of engraving before his death in i8j5- 

Grenville A J. Cole 
Roysl College of Science for Ireland, Dublin 
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Bntlita Earthworms 

1 INTfRILY concur with Dr. Hurat J a view that the supposed 
new species, described by the Rev Hildenc Friend as L m- 
bescen, f li in reality Savoy’s L ftsiwus I may add a further 
reason for discard log the term Z terrestms, Lin , and substituting 
L hercuUus, Sav , 7 or our common large worm Savi^ny himself 
used " Enterion lerreiire” to Indicate a worm differing consid¬ 
erably from L terrestns, Lin , in the position and extent of the 
clitelium , moreover li belongs to the genus Allolobophora and not 
to Lumbncus at ail 

With regard to the second “new" species, A cambnca , 
recently described by Mr Friend, I believe that it u merely a 
variety of A chlorotica, Sav 

According to the description it appear r to differ from the latter 
species In three points —(1) colour, (2) extent of chiellum , 
(3) number of ipermathecfle 

(1) Mow, amongst my collection of British worms I find one, 
of which a water colour sketch taken from the living specimen 
closely resembles Mr Friend's description of the colour of A 
cambrua My notes as to size, habits, ftc , agree with his 
deacnplion I have carefully re examined my specimen, and 
find that it agrees perfectly with A ehhrotica , or, in other words, 
I find that A chlorotua may vary—as Hoffmeister knew that it 
did vary—so much at to resemble A mucosa, and I may suggest 
that it is a mimetic resemblance 

(a) Further, with regard to the clitellnm of A chlorotica , in 
the tahle given by the Rev Hildenc Friend, it is stated to cover 
somites 29-36 As a matter of fact Lhe next somiLe, 37, is 
nearly always included This brings A cambrsca, Friend, into 
harmony with A chlorotica, Sav 

(3) Thus the only differential character left is the number of 
spermaLhecfe, and I cannot agree Lo the validity of a new 
species on this single character, several specimens should be 
examined to settle the point, as variation in this feature is known 
to occur 

I take a certain amount of credit to myself for the useful 
faunUtic studies on the earthworms of Great Britain, now being 
puruued by the Rev Hildenc Fnend, for, if 1 mistake not, I 
put him in the way of recognizing their specific characters, 
when, some years ago, I named for nim, wiLh remarks thereon, 
sundry consignments of some scores of worms which he sent to 
me for that purpose Wm BLAXLAND Brnham 

The Dept of Comparative Anatomy, Oxford, 

November 21 


Egyptian Figs 

The accompanying sketch represents an instrument used in 
Egypt for removing the " eye " or top of the sycomore fig It 
is a piece of hoop iron, blunt on one edge and tolerably sharp 
on the other, and fixed into the end of a stick The fruit of 
Ficus sycomorus , or "Egyptian fig," seems to be invariably 
infested with the insect Sycothaga crassipes , Westw , which I 
am informed by Rev T. F Marshall, who has kindly given me 
the name, 11 the same insect supposed to effect copnfication in 
Malta, judging from specimens which I sent him Thu fig never 
produces npe seed in Egypt, though It has been introduced 
from the earliest times Not only are the ancient coffins made 
of the wood, but it was adopted as the sacred 11 Tree of Life 



It probably came from Yemen, where Dr Schweinfurth saw 
many seedling trees growing spontaneously. The tree bean 
three crops per annum, in May, June, and August—Septem¬ 
ber. Bovs cut off the top of the figs of the first two crops only, 
Dr E. Sickenberger, one of the profenora in the School of 
Medicine, Cairo, Informs me that the figs have no pleasant 
flavour uutll the operation has been performed —" They then 
become very sweet, bat remain smaller than when not cat open. 
The object is to let the insects escape Those that are left 
become watery and tasteless, and are full of namoos or svoo* 
phaga.” In hb first description Dr. SlckenbeTgcT described 
the instrument as 11 a kind of thimble mode of iron plate 
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ending in a ipalula like a finger-nail. It Is fixed on the thumb 
of the right hand. The operation is only made on fruits which shall 
be picked up the following day The day after the operation the 
fig is quite npe The male flowers in those figs are all aborted, 
and the females have never perfect seeds The figs of the third 
generation are larger, of an agreeable taste, and sweet-scented , 
hut they are not operated upon, only because in August and 
September, though the trees are much fuller of fruit than in 
May and June, the people have so much Lo do at that lime 
They are seldom sold, and only eaten by the owners of the 
trees, or else they are abandoned to the field mice, birds, and 
dogs, which latter are very fond of them These mlg fruits are 
full of Bycophaga ’ 

It will be seen that the instrument he haB sent me is of a 
different shape to the one he describes , and the chief interest 
lies in the fact that Pliny also describes the process as closely 
corresponding with this modem method He even uses a similar 
term "nail" (tfruxoi) irtwruv ov Bvearai hv iwitcvtoBfi UV 
fyovres 6vux a s triBrjpoui tirutvlfauffiv A 8' hv JviKVurfffj, T^rd/nata. 
wJwTirai (Nat Hist xiu 14) Further, the Piophei Amos 
describes himsclT as bolds stqmlm , and the authors of the LXX, 
writing in Alexandria, appear to have understood the expression 
and translated these word'* by xWfo#* tri mdfuea Thu is the same 
verb as that which Pliny uses , bo that it would seem to be pretty 
certain that Amos performed identically the same operation on ihe 
figs as is still done in Egypt at this day It will be noticed that 
the idea wob to ripen the figs It does not really do this, 
because there are no seeds, but it does make the fig 
Bweeier It also liberates the insects, and without doing this- 
the figs would be uneatable Jerome 11 the only author, as far 
os I know, who alludes to (l grubs" being inside ihe fig 

George Hknblow 


Iridescent Colours 

The article "Iridescent Colours" on p 92 puts me in 
mind of a notice which I published thirty years ago, while I 
lived in the United States It was entitled "Harmonies of 
Form and Colour" {Stcttiner Entom Zeitung, 1861, pp 
412-414), and a portion of it refers Lo the subject of the 
above-mentioned article in Nature, and may be of interest to 
119 readers — 

"A fundamental observation, which proves the influence of 
the intensity of light upon colour, may be made on some insects 
of metoJIic coloration, inhabiting a large area from north to 
south About Bix years ago, while in Southern Russia, I took 
a walk during sunset, and was struck by the brilliancy of some 
metallic red Chrysonulcr, abundant in that locality I found 
that it was the common C. fastuosa, which I did not recognize 
at once, because in Lhe environs of St Petersburg, where 
I lived at that time, it occurs in its metallic-green variety, with 
an iridescent blue stripe on each of the elytra. Still farther 
north it assumes a more violet metallic colour. The same is 
the case with Chrysomela cereahs and C gramims The first 
of these species is represented in St Petenburgh in the blue 
variety (C omata, Ahrens), while Lhe typical variety, occurring 
farther south, has purplUh-red metallic stripes. It u evident 
therefore that the metallic colouring of these wide-spread 
species is gradually Intensified from north to south, in the order 
of the colours of the spectrum. We may Imagine the area, 
which these beetles occupy, like an Immense rainbow, reflected 
from their backs, violet in the north, red in (he south ; the 
violet perhaps connected in some way with the magnetic pheno¬ 
mena prevailing in the polar regions. The longicoro beetle 
{Calhaium tnolaceum) undergoes the same variation! violet In 
the north, blue in central Europe. 11 C R Osten Sacken 

Heidelberg, Germany, November 27 


The Afterglow 

There has been for three weeks past a very anMitcahle re¬ 
newal of the afterglow There Is a quite deep awawdary red 
glow after the atari are fully out. I should say (hat no such 
afterglow baa been seen since 1886, or three yean after the 
Krakatib eruption. There is also a great extension of the white 
hazy atmospheric corona around the sun, very marked also 
around the moon. I am unable, however, to make out anv of 
the pink colour on the outer edge of the hue, which was 10 char- 
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acteriotic of " Bishop's Ring," and ijistingimhable ai Honolulu 
for Iwo yean Apparently there hu recently been a great re¬ 
inforcement added lo the material in the-upper atmosphere, u hich 
produces the afterglows 

Is this owing to the August eruption in Alaska, wh'ch jh said 
to have distributed ashes at a distance of 250 miles? 

Prof C J Lyons, in charge of tidal observations in Honolulu, 
reports the period of highest mean tide to have extended itself 
this year into November, or fourteen months later than the )a>t 
similar period The mean sea level is now over ten inches higher 
than it was last April It is also somewhat higher than has licen 
show n by any previous tide registers in Honolulu Mr Lyons 
regards this ns of special importance, taken in connection with 
ihe oscillation of the earth’s axis, now established by the com¬ 
bined observations at Berlin and Honolulu 

Honolulu, November 8 Sereno E Uishoi j 


OSMOTIC PRESSURE 

O F the various properties which have found a common 
explanation in the new theory of solutions, Lhere 
are none perhaps to which more interest attaches than to 
-osmotic pressure , and allhough, on account of the experi¬ 
mental difficulties, the observations as yet accumulated 
on this subject are but scanty, they have so largely con¬ 
tributed to the novel ideas involved in the new theory, 
that they merit special attention 

Since accounts of osmotic pressure are finding their 
way into few English text books, it may be worth while 
glancing at the main features which have led up to the 
present state of the question 

It has long been known that if an aqueous solution — 
Say, of sugar—be separated from pure water by a piece 
of animal membrane, that movements of the water and of 
the sugar take place through the membrane If the 
solution be contained in an open vessel, the base of which 
is composed of membrane, on partially immersing the 
vessel in water it is easy to see that more water enters 
the vessel than solution leaves it The level of liquid 
within rises above that without the vessel, different pres¬ 
sures being thus set up on opposite sides of the mem¬ 
brane 

To this process wherein currents pass through a mem¬ 
branous septum, the terms ** osmosis," 11 osmose,” and 
u diosmose ’ have been applied The last of these is per¬ 
haps to be preferred, as it serves to indicate that two 
currents are involved in the phenomena Investigations 
carried out as indicated above were concerned with the 
measurement of what was termed the “endoamotic 
equivalent’ 1 That is the ratio of the amount of water 
passing into the solution lo the amount of dissolved sub¬ 
stance passing in the opposite direction Consistent 
measurements of this quantity could not be obtained, 
however, for it was found that the nature of the mem¬ 
brane exercised a marked influence upon its magnitude 
The kind of membrane employed, or, with the same 
membrane, its thickness or freshness, or even the direc¬ 
tion in which water passed through it, was of importance 
Thus in illustration of the last point, water passes more 
readiJv outwards through eel’s-skin, more readily inwards 
through frog’s-ikln 

To obtain Quantitative relations in this field it thus 
became essential to eliminate the influence of the mem¬ 
brane, and more recently this end seems to have been 
attained by the use of membranes artificially prepared 
These artificial membranes differ ftbm those of animal 
origin in the remarkable particular that although they 
allow water to pass through, they present a barrier to 
the passage of certain dissolved substances On this 
account they have been termed semi-permeable mem¬ 
branes, and by their use measurements of osmotic 
pressure have been made possible 7 

To curry out such measurements the first point to be 
solved urea to obtain a membrane of sufficient strength » 
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The substance which has been found to be most satis¬ 
factory as a membrane-lormer 15 copper ferrocyanide 
When aqueous solutions of potassium lerrocyamde and 
copper sulphate are carefully broughL into contact a 
pellicle of copper ferrocyanide is formed where the two 
solutions meet In Lhis condition the pellicle is much 
too fragile to sustain even slight differences of pressure , 
but by the following simple device, employed first of all 
by W Hfeffer, satisfactoiy results have been obtained. 

If a cell similar to the ordinary porous pot of a voltaic 
battery be lowered into a solution of copper sulphate 
while at the same Lime a solution of potassium ferrocya¬ 
nide be poured into us interior, the two solutions meet 
somewhere within the walls of the cell and deposit a film 
of copper ferrocyanide Little diaphragms of membrane 
are thus produced stretching across the pores of the 
cell-wall, which furnishes the necessary support, and by 
taking suitable piecauLons a membrane may thus be 
obtained capable of withstanding a pressure of several 
atmospheres 

The behaviour of a solution when separated from pure 
solvent by such a semi-permeable membrane differs 
markedly from what takes place when an animal mem¬ 
brane is employed In the latter case, at the outset 
water adds itself to the solution, the level of liquid and 
the pressure on the solution-side of the membrane thus 
rise until a maximum pressure-head is attained, which, 
roughly speaking, 13 greater the stronger the solution 
ured Seeing, however, that dissolved substance is con¬ 
tinually escaping from the solution through the mem¬ 
brane, as soon as the maximum is reached the pressure- 
head begins to fall until eventually it vanishes, ihe 
levels of liquid on cither side of the membrane being the 
same 

If, on the other hand, a semi-permeable membrane be 
employed, as before, a maximum pressure is attained , 
but since dissolved substance cannot leave the solution, 
this maximum pressure as well as the concentration of ihe 
solution remain constant 

When this constant state of things is established the 
excess of pressuie on the solution-side of the membrane 
over that on the solvent-side, whatever it may mean, is 
termed the 11 osmotic pressure” of the solution It is 
therefore customary to reserve the term osmose to pheno¬ 
mena relating to semi-permeable membranes , diosmose 
being used in cases where, as with animAl membranes, 
dissolved substance as well aa solvent can traverse the 
membrane. It is obvious that when the pressure is 
established as indicated above, the original concentration 
of the solution ha 9 been altered by the entrance of sol¬ 
vent, and the observed osmotic pressure refers of course 
to the solution having the final concentration. If, how¬ 
ever, we imagine the vessel containing the solution to be 
closed at the top, a quantity of air being imprisoned over 
the solution, pressure may be set up by compressing this 
air, only a small quantity of solvent being allowed to 
enter If, further, the air enclosure be tapped by a ma¬ 
nometer, measurements of the pressure may be taken, 
and by making the air enclosure and the volume of the 
manometer small enough the quantity of solvent enter¬ 
ing while pressure is nemg established may be neg¬ 
lected, the original concentration of the solution remaining 
practically unaltered This Is the principle of the method 
employed in measuring osmotic pressure in absolute 
units. 

The question now ans£t» 11 Are these measurements 
really independent of tl£ nature of the membrane ? Has 
the difficulty which beset the older experiments been 
overcome ? ” To this question an immediate answer 11 
for Lhcoromg, for, as pointed out by Prof Ostwakl, it 
follows from theoretical considerations that if the mem¬ 
brane employed is really semi-permeable, the observed 
osmotic pressure of a given solution must be the same, 
no matter of whit material she membrane is com- 
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posed For suppose we have a quantity of solution 
enclosed in a tube, one end of the tube being closed by a 
membrane A. the other by a membrane B, and suppose 
it possible tnat a pressure P can be developed on the 
membrane A when it separates the solution from pure 
water, which is higher than the pressure p similarly de¬ 
veloped when B separates the solution from pure water 
On immersing the tube in water, the latter will begin to 
pass through both membranes into the solution When 
the pressure p is attained passage through B will stop, 
but that through A will continue , but as soon as the 
pressure on the solution rises above p , water will be forced 
out through B The pressure P will thus never be 
attained, water will continuously enter through A, and 
pass out at B We will thus have a machine capable 
of doing an infinite amount of work, which is impossible, 
Similar reasoning shows that p cannot be greater than P , 
it follows therefore that the pressure developed on each 
membrane is the same, that the osmotic pressure must be 
independent of the nature of a truly semi-permeable 
membrane 

Actual observations are on record in which the 
osmotic pressure did appear to vary with the membrane 
employed A sugar solution, for example, exhibited a 
much lower osmotic pressure with a membrane of Prussian 
blue or calcium phosphate than with copper ferrocyamde 
From the preceding argument it is concluded, however, 
that these membranes giving the lower values were not 
quite firm or not quite impermeable to the dissolved 
substance ; the highest value is thus taken as the measure 
of the osmotic pressure which is nearest the truth 

On glancing at the results which have been obtained, the 
first point which strikes one is the extraordinary magni¬ 
tude of the pressures thus set up In Lhe case of a I per 
cent, aqueous solution of nitre the pressure attains the 
value ot 24 atmospheres This value increases with the 
strength of the solution till at 3 3 per cent it is no less 
than 0 atmospheres, this pressure beingthe highest which 
any membrane yet prepared has been Able to withstand 
With substances like sugar, other things being the same, 
the pressure is not so great, but in all cases, in order to 
keep it within workable limits, the solutions employed 
have to be dilute 

Striking a9 the results are themselves, their explanation 
is not less remarkable The original measurements of 
osmotic pressure were made with the purpose of eluci¬ 
dating the movement of liquids in plant cells, and 
naturally the substances examined were such as occur 
in the vegetable organism—aqueous solutions of sugar, 
gum, dextrin, and the nitrate, sulphate, and tartrate 
of potassium For some years after these observations 
were made, they lay comparatively unnoticed, until Prof 
van’t Hoff, of Amsterdam, turned them to a use undreamt 
of by their discoverer From a study of the properties of 
dilute solutions van't Hoff came to the conclusion that 
the osmotic pressure was due to the bombardment of the 
molecules of the dissolved substance on the semi-perme¬ 
able membrane. For when the osmotic pressure is 
established and equilibrium exists between solvent and 
solution, in the same time, equal amounts of solvent, 
must pass in either direction through the membrane 
and the impacts of the solvent molecules on the mem¬ 
brane will then be equal and opposed on either side, and 
therefore negligible On this reasoning the pressure 
recorded on the manometer is taken to be that exerted 
by the substance m solution 
On examining the magnitude of the pressure thus at¬ 
tributed to the dissolved substance, in the case of a solu¬ 
tion of sugar Van't Hoff next showed that it bore the 
closest resemblance to the pressure of a gas Indeed, if 
we calculate the pressure of a gas which at the same 
temperature contains as many molecules per unit volume 
as there are molecules of sugar per unit volumf of solu- 
tio n, th en the pressure of the gas and the osmotic pres- 

NO. I 205 ,^V 0 L. 47 ] 


sure are the same. Moreover, on thermodynamical 
grounds it was established that on the above hypothesis 
as to the nature of osmotic pressure its magnitude should 
be quantitatively connected with measurements of other 
physical properties of solutions, more especially those on 
the lowering of the vapour-pressure, and of the freezing 
point of a solvent produced by the presence of dissolved 
material In this way a mass of evidence was collected, 
a general survey of which led to the foundation of the 
new theory of solutions On this theory the dissolved 
substance, if the solution be dilutees supposed to behave 
as if it were gaseous, the pressure it exerts—the osmotic 
pressure—being equal to the pressure which it would exert 
if it were gasified, and occupying, at the same tempera¬ 
ture, a volume equal to the volume of the solution 

Unfortunately measurements of osmotic pressure have 
only been made on few substances, and only for solutions 
in water, but on turning to all lhe available observations 
to see how they support this novel conclusion, the most 
superficial examination serves to show that an agreement 
does not exist Unless in the case of sugar, for no sub¬ 
stance of known formula which has yet been investigated 
does the osmotic pressure agree with the corresponding 
gaseous pressure These substances consist of salt solu¬ 
tions, and they invariably give higher osmotic pressures 
than theory demands Similar disturbing influences 
have been observed when other physical properties of 
these solutions were measured, and to account for the 
facts an additional hypothesis has been put forward by 
Dr Svante Arrhenius 

Salt solutions are electrolytes, they conduct the electric 
current, and undergo simultaneous chemical decomposi¬ 
tion into their constituent ions Experiment shows thit 
such electrolytic solutions give high osmotic pressures, 
more particles appear to bombard the semi-permeable 
membrane than if the dissolved substance behaved as a 
gas The new hypothesis states that this is really the 
case, the additional number of particles being produced 
from the breaking up of the dissolved substance It 
states that in a solution which can be electrolyzed a por¬ 
tion at least of the dissolved substance exists already 
decomposed or dissociated into its ions, and that although 
these ions cannot be separated by diffusion they are so 
far independent that each can exercise an effect on the 
semi-permeable membrane 

The extent of this electrolytic dissociation is sup¬ 
posed to vary with the chemical nature of the dissolved 
substance, and to increase with the dilution In very 
dilute solutions it may be complete, the whole of the dis¬ 
solved substance being supposed to exist in the state of 
ions 

The second hypothesis gives, therefore, some expla¬ 
nation why the osmotic pressure of a salt solution is 
greater than that of a non-eJectrolytic solution of sugar, 
it further fixes the limits between which the osmotic pres¬ 
sure ought to vary in the case of an electrolyte, for the 
lower limit should be that of undissociated gas, the higher 
should be that of completely dissociated gas, each 
original molecule having decomposed into as many sub¬ 
molecules as there are 10ns in each molecule of salt 

So far as these limiting conditions go, the facts sup 
port the hypothesis In all cases the observed osmotic 

I iressure is either equal to one or other of the Unfits, or 
les between them A closer scrutiny leads, nevertheless, 
to apparent discrepancy, It is evident that a measure of 
the amount of dissociation can be obtained from osmotic 
pressure observations. For if we divide the observed 
osmotic pressure )>y the corresponding pressure of un- 
dissociated gas we have obviously, if the preceding 
hypotheses are valid, the ratio of the actual number or 
bombarding molecules to the theoretical number had no 
dissociation occurred The ratio of these two number* 
is denoted by the letter 11 a factor first used by van't 
Hoff. Now, on the new theory, the value of * t w can be 




December i, 1892] 


NA TURE 


105 


obtained by measurements of other properties of salt 
solutions, the electric conductivity, toe depression of 
the freezing point, dec , and the theory is compared with 
practice by seeing if the values of 11 i t n as determined, say, 
from freezing point observations, agree with those de¬ 
duced from the osmotic pressure The comparison shows 
that in some cases, some half-a-dozen in all, the two sets 
of values correspond , in oLhers, and in by far the majority, 
no such correspondences exist In these latter instances 
it is argued, and with a certain amount of experimental 
evidence, that ihe salts were not without action on the 
membrane employed, and that, therefore, diosmose 
really took place, the membrane was not truly semi- 
ermeable In this way the discordant observations 
ave been put out of court 

It is thus apparent that the leading hypotheses of the 
new theory do not receive confirmation of the weightiest 
kind from observations on osmotic pressure* Indeed, 
were they supported by such measurements alone, they 
would hardly be entertained Their mainstay, however, 
les in the mass of experimental work on many other 
properties — evidence which it is much easier to obtain 
than the difficult measurements on osmotic pressure— 
^hieh Ins been correlated and explained by their use 


been put forward in favour of the gaseous analogy 
Several physicists, starting from entirely different points 
of view, have arrived at the result that in a dilute solu¬ 
tion the dissolved substance should obey laws similar to 
those which hold for gases At present the attitude of the 
prominent upholders of the new theory is one of indif¬ 
ference as to the exact mechanism of osmotic pressure. 
The numerical agreement between the measurements on 
solutions and those on gases is regarded as ample justi¬ 
fication for considering dissolved substances to be in a 
pseudo- gaseous condition 

Whatever the ultimate explanation of the facts may be, 
there can be no doubt that the existing speculations on 
the nature of osmotic pressure and allied phenomena 
have infused new life into the study of solutions Indeed, 
as instigators to fresh inquiry these hypotheses must 
take rank as the most fruitful of recent times. 

J, W Rod^kk 


A SANITARIAN'S TRAVELS 

jV/TR ROBERT BOYLE has travelled round the world 
no fewer than four times for the purpose of study¬ 
ing sanitary science and preparing the way for the lntro- 



It is only fair to add that both hypotheses, from physi¬ 
cal as well as chemical standpoints, have met with a 
measure of adverse criticism The rdlc played by the 
membrane has also been questioned It nas been sug¬ 
gested that it is not really semi-permeable, allowing sol¬ 
vent only to pass, but just as a porous plug behaves 
towards a mixture of gases, it allows molecules with dif¬ 
ferent momenta to traverse it at different rates Or, 
aga)n l Its action has been likened to that of a palla¬ 
dium film towards hydrogen, compounds being formed 
Vrith the membrane substance on one side, these becom¬ 
ing diffused and dissociated on the other If either of 
these views be correct the pressures exerted by dissolved 
substances have probably never been measured 
On the other hand, important theoretical support has 
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duction of the ventilating and sanitary appliances he has^ 
invented. An interesting account of his fourth j v rne\ is 
given in a little book entitled " A Sanitary Crusu>le 
through the East and Australasia, 11 consisting of a sene* 
of papers reprinted from the Building News In (lie 
course of this 11 crusade 11 Mr Boyle visited Rurmah, the 
Malay native states, Sumatra, Siam, Borneo, Java, Aus¬ 
tralia, New Zealand, Samoa, the Sandwich Islands, an 1 
America. Of all the facts noted by him as a sanitarian 
the most remarkable are those relating to leprosy, a dis¬ 
ease which he believes to be spreading to an alarming 
extent all over the world. He was particularly struck by 
the gigantic proportions the evil has assumed in Burmah 
The lt£ps of the great Shwed^gon pagoda at Rangoon, 
the Mecrn of the Indo-Chinese Buddhists, he found to be- 
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“closely lined from top to bottom with lepers, suffering 
from that loathsome disease in its worst forms and most 
advanced stages” A number of the victims examined 
by Mr Bo) le “presented a most sickening and awful 
spectacle ” Yet no provision worthy of the name appears 
to be made for the maintenance or treatment of these poor 
lepers, who are thus compelled to resort to begging to 
keep themselves in existence At Mandalay Mr Boyle 
came in contact with horrors of a similar nature During 
times of high festival the entrances of the great Arakan 
pagoda in that city are crowded by hundreds of lepers, 
so that the visitor has to pick his way carefully among 
them. In the Sandwich Islands also Mr Bo> le was 
strongly impressed by the terrible effects of the curse of 
leprosy, which, he says, has nearly decimaied the native 
population 

He has a curious theory to the effect that the propaga¬ 
tion of leprosy has been to a large extent connected 
with cannibalism, the disease ,l being sprrad wholesale 
through ihe eating of infected bodies” He has frequently 
seen in New Caledonia and the South Sea Islands human 
bodies “hanging up in the natives’ huts, intended for 
future repasts, though then in an advanced stage of de¬ 
composition and exhaling a sickening odour 15 

The little bonk is by no means occupied only with 
these terrible subjects Reference is made to many inter¬ 
esting things which came under Mr Boyle's observation 
in the course of his journey We may especially note 
the impression produced upon him by Buddhist temples 
and various classes of objects associated with Buddhism 
in Burmah Pagan, an ancient capnal of Burmah, situ¬ 
ated on the Irrawaddy between Mandalay and Rangoon, 
contains an enormous number of Buddhist temples of 
various sizes and styles of architecture, and the citv, as 
seen from the river, is described by Mr Boyle as “ one 
of the grandest and most impressive sights he has ever 
seen-" Lower down the Irrawaddy below Prome there 
is a cliff about two miles long and 300 feet high, on the 
face of which are carved innumerable figures of Buddha 
Tanged in tier* from the bottom to the top He thinks 
that some of these figures cannot be less than twenty feet 
high Many of them are richly gilded, and the whole 
forms “ a very brilliant and curious sight ” We reproduce 
an illustration showing the great recumbent figure of 
Buddha, in the province of Pegu, of which Mr Boyle re¬ 
ports that “ it is said to measure about 270 feet in length 
by 70 feet at the shoulder ” In a paper read lately before 
the Anthropological Institnte (see Nature, November 
10, p 46) Major R C Temple gives the length 
as 181 feet and the height at the shoulder as 
46 feet This remarkable monument is built of brick, 
and Major Temple apeaks of it as 11 w£ell proportioned 
throughout.” It is supposed to have been produced in 
theAmentb century It was hidden from view by jungle 
until 4881, when it was accidentally discovered by a 
railway contractor 


GAUSS AND WEBER 

T N bringing before our readers the contents of a 
■L circular we have received wiih respect to the erection 
of a monument, in Gottingen, to the two world-renowned 
scientific workers and friends, Charles Frederick Gauss 
and William Weber, we do so, knowing that every scien¬ 
tific man, whether he be astronomer, mathematician, 
or physicist, will be only too glad to have a chance of 
paying some tribute, however alight, to their memory 
Only about a year has gone by since the younger of the 
two, William Weber, passed away, having brought glory 
10 the University of Gtittingen, which was radiated 
throughout the whole scientific world. The work which 
both save done in the service of science cannot be said 
to be the property of their followers alone, but is a 
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precious heirloom of mankind, which has proved, and 
will continue to prove in the future, valuable in many 
ways in the service of technics, in methods of rommum- 
caiion, and In civilization generally 

Gauss, who l^ahnost unequalled among the scholars 
of ihe century, has not only leTt imposing landmarks of 
his great mind in all domains of pure mathematics, but he 
has also by his work furthered all depariinents of its appli¬ 
cations in astronomy and physics, while his investigations 
have become standard for the theoretical as well as for 
the observational side 

What Gau^s did lor magnetism, Weber, whom Gauss 
had chosen for his fellow worker, attracted by his 
useful work on acoustics, did for the strength of galvanic 
currents, for their impelling electromotive forces, and for 
their resistances 

Further, in teaching how to measure lliese quantities 
in absolute units, he has furnished extremely important 
methods for their investigation In this way not only 
has ihe tcience itself been furthered, bui a firm basis for 
the development of electro-technics has been formed, the 
soundness of which is proved bj its general adoption and 
which has contributed greatly to the tremendous advance 
witnessed during ihe last ten years The pamphlet then 
goes on to say 11 Jt is not the purpose of these lin^s to 
enlarge on the eminent works which we owe to the 
co-operation of these great investigators , we can only 
call to mind the fertile researches on the laws of the 
earth’s magnetism, from which as it were a new branch 
of physics has developed ; further, the attempts to 
encompass the phenomena of electrostatics, electro¬ 
dynamics, and induction by one single law, attempts 
which, however a future generation may judge of them, 
will mark an important epoch in scientific develop¬ 
ment , and further, we may recall the most popular result 
of their co-operation, viz the erection of the first 
telegraph practically adopted for communication at a 
distance " 

Since the year 1877 the birthplace of Gauss has 
possessed a memorial of him, but GOtungen, the place 
where he and Weber worked, and where the former died, 
and which consequently became celebrated, possesses no 
such memorial That this should be remedied is the 
object of this circular, and one has only to glance down 
the list of names attached to it—about 375 altogether— 
to see that it includes most of the learned men in Ger¬ 
many, and those of many distinguished foreigners 
Among these we are glad to see the name of Lord 
Kelvin, President of the Royal Society 

The acting committee is composed of Prof Klein, E 
v Meier (Curator of the University), F Merkel (Pro- 
rector of the University), G Merkel (Over-burgomaster), 
Profs E Rieeke, E. Schenng, W Schur, W Voigt, H 
Weber, and S Ben fey (banker), and it is to the last 
mentioned that subscriptions should be addressed (S 
Ben fey, BanUgeftchdft, Gtfttmgen) The list will remain 
open until April 1, 1893 


THE ANNIVERSARY OF THE ROYAL 
SOCIETY 

Y ESTERDAY beingSt* Andrew’s Day the anniversary 
meeting of the Royal Society was held in their 
apartments at Burlington House. The auditors of the 
Treasurer’s accounts naving read their report, and the 
Secretary having read tbe list of Fellows elected and 
deceased since the last anniversary, the President fLord 
Kelvin) proceeded to deliver the anniversary address. 
The medals were then presented as follows —The Copley 
Medal to Prof Rudolf Virchow, For. Mem.RS (received 
by the Foreign Secretary), for his investigations 
in Pathology, Pathological Anatomy, and Prehis- 
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torlc Archaeology ; the Rumford Medal to Mr Nils 
C Diindr (received by the Swedish Minister), for 
his Spectroscopic Researches on Stars f a Roy a] Medal 
to Mr J N Langley, F R.S , for his work on Secreting 
Glands, and on the Nervous System , a Royal Medal to 
the Reverend Prof Pritchard, F R.S, for his work on 
Photometry and Stellar Parallax, the Davy Medal to 
Prof Francois Mane Raoult, of Grenoble, for his 
researches on the Freezing Points of Solutions, and on 
the Vapour Pressures of Solutions ; and the Darwin 
Medal to Sir J D Hooker, FRS, on account of his 
important contributions to the progress of Systematic 
B<tmy, as evidenced by the “Genera Plantarum 5) and 
the 11 F lor.t Indtca,” but more especially on account of his 
intimate association with Mr Darwin in the studies pre¬ 
liminary to the “ Origin of Species ” 

The Society next proceeded to elect the Officers and 
Council for the ensuing year The following is a list of 
those elected —President - The Lord Kelvin Treasurer 
Sir John Evans Secretaries Prof Mirhael Foster, 
The Lord Rayleigh Foreign Secretary Sir ArLhibald 
Geikie Other Members of the Council Capt William 
de Wiveleslie Abney, Sir Benjamin Baker, Prof Isaac 
Bayley Balfour, William Thomas Blanfurd, Prof George 
Carey Foster, Richard Teiley Clazebrook, Frederick 
Ducane Godman, John Hopkinson, Prof Joseph Norman 
Lockyer, Prof John Gray McKendrick, William Davidson 
Niven, William Henry Perkin, Rev Prof B Price, The 
Marquis of Salisbury, Adam Sedgwick, Prof William 
'Augustus Tilden 

In the evening the Fellows and their friends dined 
together at the Whitehall Rooms, Hflcel Mdtropole 


The following is the address delivered at the anniver¬ 
sary meeting by Lord Kelvin — 

Since our lost Anniversary Meeting, the Royal Society has 
lost 37 Fellows on the Home list, and 5 Foreign Members, a 
sadly great number 

Pedro (Dom) II, (d’Alcsntara), Emperor of Brazil, December 
5i i*9i 

Ramsay, Sir Andrew Crombie, Decemlier 9, 1891, aged 77 
Stas, Jean Servais, December 13, 189 f, aged 78 
Bennett, Sir James Rlsdon, December 14, 1891, aged 82 
Devonshire, William Cavendish, 7th Duke of, December ai, 

1891, aged 83 

Russell, William Henry Leighton, December 28, 1891, aged 

68 

Kroitecker, Leopold, December 29, 1891 
Wood, John, December 29, 1891, aged 66, 

Airy, Sir George Biddell, January 2, 1892, aged 90 
Henry, William Charle\ January 7, 1892, aged 88, 
Quatrefages de Br£au, Jean Louis Armand de, January 12, 

1892, aged Si. 

Adgms, John Couch, January 21, 1892, aged 72 
Paget, Sir George Edward, January 29, 1892, aged 83 
Cslrd, Right Hon. Sir James, February 9, 1892, aged 76 
Dittmar, William, February g, 1892, aged 59. 

Gram (Lieut -Col ), James Augustus, February 11, 1892, 
aged 65 

Hunt, Thomas Steny, February (2, 1892, aged 66 
Bates, Henry Walter, February 16, 1692, aged 67. 

Hint, Thomas Archer, February 16, 1892, aged 61 
Kopp, Hermann Franz Moritz, February 20, 1893, aged 75 
1 Gregory, Right Hon Sir William Hengy, March 6, 1892, 
„ IS- 

Knowl*>, £ir Francis Charles, March 19, 1892, aged 90 
Bowman, Sir William, Bart., March 29, 1891, aged 76 
Hofmann, August Wilhelm von, May 5, 1892, aged 74 
Thomson, James, May 8, 1892, aged 71 
BtamweU, George William Wilsner, Lord, May 9, 1892, 
aged 84. 

Atolteiip.Sir William, June 25, 1892, aged 67 
Bwriammer, Carl, June 27, 1892, aged 58 
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Clark, Frederick Le Gros, July 19, 1892, aged 82 
Sherbrooke, Robeit Lowe, Vitfcount, July 27, 1892, aged 81 
Sutherland, George Granville William Sulherlsnd-Lcveson 
Gower, Duke of, September 22, 1892, aged 64. 
Tennyson, Alfred, Lora (Poet Laureate), October 6, 1892, 
aged 83 

Calver (Captain), Edward Killick, October 28, 1S92. 
Biographical nonces wdl appear in the Proceedings 


During the past year, in the mathematical and physical section 
of the “ Philosophical Transactions,” eighteen papers have been 
published, and in the biological section, eleven , the twosecllons 
together containing a toLal of 12J5 pages of letterpress and 50 
plates Of the “ Proceedings," fourteen numbers have been 
issued, containing 1223 pages and 20 plates This unusually 
large bulk is partly accounted for by the publication in the 
“Proceedings” of certain extra matters which the Council 
deemed likely to Interest the Fellows One part (No 307), 
which forms an appendix to volume 1 , contains results of Lhe 
Revision of lhe htaiuicn, to which I alluded in my Anniversary 
Address last year It consists of a summary of the second and 
third chapters, and a copy of the Statutes as now revised, 
followed by an interesting n jle on the history of the Statutes, 
which has been drawn up by our senior secretary, Prof Michael 
Foster In addmon to these matters, the same number con In ns 
a complete list of the portraits and busts at present in the apart¬ 
ments of the Society, compiled by order of the ^Library Com¬ 
mittee, a work which was much needed, as no such list had been 
made since Weld’s Catalogue, printed thirty two years ago 
The new 11 list” is not a descriptive catalogue, but the names of 
the painters and donors, and the dates of the gifts, so far m a 
thorough and somewhat laborious examination of the Council 
minutes and Journal books has revealed them, are furnished 
The list of portraits is followed by a full descriptive catalogue of 
the medals at present in Lhe possession of the Society, which has 
been carefully made by our clerk, Mr James, under the super 
vtsion of the treasurer. 

Another extra number of the "Proceedings" (No. 310) is 
devoied to a Fin.t Report of the Water Research Committee on 
the Present Stale of our Knou ledge concerning the Bacteriology 
or Water, by Profs Percy Frankland and Marshall Ward It 
contains 96 pages, full of most valuable information regarding 
the vitality of micro-organisms in drinking waLer, to which in a 
large measure Lhe spread of Astatic cholera, typhoid fever, and 
other zymotic diseases is now known 10 be due 

In my Presidential Address of last year, I referred to this 
Water Committee as having been appointed by the Royal 
Society, in alliance with the London County Council , and this 
first inMalmctu of its work seems amply to justify its originators 
in their eapectaiionH of results, most valuable for the public 
health, from the investigation which has been commenced. 

A third extra number (No 311) contains the report of the 
Committee on Colour Vision. This Committee, from the lime 
nf us appointment in March, 1890, hcM over thirty meetings, in 
course of which it examined more than 500 persons as to their 
colour vision, and tried various methods and many kinds of 
appararus for colour testing The report of the results of lhe- 
whole inqurry contains a large moss of most Interesting matter, 
and the Committee’s work ends in a set of practical recommen 
daiionx, from which we may hope that much benefit will come, 
in the prevention of inconvenience and disaster liable to be pro¬ 
duced by mistake of colour signals, both at sea and on railways 

Mr Ellis's communication (Roy Sue. Proc , November, 
1892, vol In , p. 191) to the Royal Society of last May, and 
Prof. Grylls Adams' communication (Phil Trans , v.d, 
cJxxKib. 1891-92, p 131) of Juni-, 1891, both on the subject of 
simultaneous magnetic disturbances found by observations at 
magnetic observatories m different parts of the world ; the 
award of a Royal medal two years ago to Hertz, for his splendid 
experimental work on eleciro-msgnetic waves and vibrations, 
and Prof. Schuster’s communication (Phil Trans voL 
dxiix . 1B89, p 467) 10 the Royal Society, of June, 1889, on 
the "Diurnal Variations of Terrestrial Magnetism," justify uie 
In saying a few words on the prcient occasion regarding terres¬ 
trial magnetto storms, and the hypothesis that they are due to 
magnetic waves emanating from the aun. 

Guided by Maxwell’s “ electro-magnetic theory of light ’ and 
the uudoiatory theory of propagation of magnetic force which it 
Includes, we might hope to perfectly nvfepcome a fifty yean* out- 
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■standing difficulty Iq tbe way of believing the tIqd td be the 
.direct cause of magnetic storms in, the egrth, though higiftrto 
everteffort In this direction hu been disappointing. Thli diffi¬ 
culty^ clearly stated by Prof G, Adams* m the following 
sentences, which 1 quote,from hl| Report to thr British Asso¬ 
ciation pf 1881 fp, 469) ■'On Magnetic DtsUrbances and Earth 
C^rrentt** —" Thus we sec that the magnetic changes which 
take {face at vinous points of the earth's surface at the same 
infant are se'laige m to be quite comparable With the earthy 
total magnetic force j, and In order that any cause may be a true 
dbd sufficient <qle, it must be Capable of producing these changes 

^Tha^peJ^iarj difficulty ,Mn fact, Is to imagine the sun a vari- 
abbvmagnet or «le*uo-magnet, powerful enough to produce qt 
tbenarth's distance Changes of magnetic force amounting,*!!! 
«tr«*e oaa^s, to 4) much ms%/20,or 1/30, «nd frequently, in ' 
etdinart jnagnetle storms, to as much as 1/400 of the undli 
tasted MmTtial itragrfetlf force 41 4 

’"The earth'1 distance from the fnln 14 aa 3 tlajes the gun's 
AdbU, and the cube * ot thHl trombe/ 1# about 12,000,000. 
fcisfej tf the* sun were, as Gilbert found the earth to be,** 
gfotplar magnet, and Ff ibweri of tbe same avengd intensity of 
magnetisation si the earth. *we see, according to tne known law 


---is ..- —--■'ft—F 

poles similar to the earth's north and south 
th and south sides of their equator*, because 


gfobplxr magnet, and if irwerfl of tbe same average intensity 0 f 
magnetisation as the earth, Ve see, according to tne known law 
pf mageptk force at t distance, that th* magnetic forte due to 
tteran at thiT earth's dlstfnpe trom It, in any direct lop, would 
hfcAnly a lte#y*-mill ion tnof |na actual fortq of terrestrial mag¬ 
net [rothm at Ay pofft of the earths surface Id a cowesponding 

e sition relatively ff the magnetic axis Ifencc ihe ran omit 

a nJagnrt* of AM mhch short of 12,090 times the average 
intensity #Jr 4 te terrestn# 1 magnet (a not absolutely inconceiv¬ 
able sn^osiilon^ as we shall presently see) to produce, by 
direct action simply*! ft mfc^net, any disturbance of terreitrial 
magnetic fcWce lensibtft to the instruments of our magnetic 
sbserptorlefi 4 

OftriaergiB probamjUlp and posfiibllijiei as to the history of 
ihfi earth from its begftming to tne present time, I find it un¬ 
imaginable but that terrestrial magnetism is due to the great¬ 
ness and the relation of &e earth, >ff it Is tfue that terrestrial 
magnetism is a nfoessary consequence of the magnitude and the 
rotation of Lhft earth, other bodies comparable in theqe qualities 
with the earth, and comparable also with the earth in respect 
to material and temperature, such as Venus and Map, must be 
magnets comparable in strength with the terresLria) magnet, and 
they must have poles similar to the earth's north and south 
poles on the north and south sides of their equator*, because 
their directions of rotation, os seen from the north side of the' 1 
ecliptic,yire the same as that of the earth It m«ds prgbable, 
also, that the sun, because of its great mass and Its rotation in 
the same direction as the earth’s rotation, is a msgnet with 
polarities on the nonh and south sides of us equator, similar to 
the terrestrial northern and southern magnetic polarities. As 
the sun's equatorial surface-velocity is nearly four and s half 
times the each's, It seems probable that the average solar 
magnetic moment exceeds the terrestrial considerably more 
than according to the proportion of bulk Absolutely 
ignorant a§ we are regarding the effect of cold solid rotating 
bodies such as the earth, or Mars, or Venus, or of hot fluid 
rotating bodies such as t^O sun, in straining the circumambient 
-ether, we cannot say that the sun might not be 1000, or 16,000, 
or 100,000 tidies as intense el magnet os the earth It is, there¬ 
fore, a perfectly proper object for investigation to find whether 
there is, ot is not, any disturbance of terrestrial magnetism, 
such as might be produced by a constant magnet in tne sun's 
place with itB magnetic axis coincident with the sun's axis 0/ 
rotation Neglecting for the present the seven degrees of 
obliquity of ihe sun's equator, and supposing the axis to be 
exactly perpendicular to the ecliptic, we have an exceedingly 
simple cose of magnetic action to be considered t a magnetic 
force perpendicular to the ecliptic at every part of the earth's 
orbit and Varying inversely aa the cube of the eftrth’s dis¬ 
tance from the sup The components of this force parallel 
and perpendicular to the earth's axis are, respectively, o 9a ahd 
o 4 of the whole , of which the former could only be perceived 
in virtue of the varying distance of the earth from the sun 

■ The raooa'i apparmt diamafar being always nearly the same as thaom 7 ! 
iha Riatemena of iha Ust four Mmtncas are applicable to iba mooa a< will 
aa to the atm, and ure Important ip onnecifon with apacnUiJoiL a* to lhe 
-cauM eftha lunar diaiurhanca of Mrrulrlal magaeriam, discovered muIt 
■ fifty yean ago by Kiel! and Sobtoa. 7 


4 

In the course ef ■ year 3 whjle tbe latter would give tUe 
to a* dally variation, tbe Shmtf as would te observed If the 
red ends of terrestrial magnetic peedfcs were attracted to¬ 
wards an Ideal star ofdecJinatlon tT and right ftitension 

• 270“ jtHence, to discover the * disturbances Ttf terrestrial 
magnetism, if aqg there are, which ire tra to direct action 
of the sun as A maffitiet, the photographic barm of„ the 
three magnetic elements given v each observatory should be 
analysed for the simple harmonic constituent of annual period 
and the slmpl* harmonic jpmtitpADt of teffiod equal to die 

* sidereal day, We thus bam two vjpty simpleproblems, each of 
which may be dieted with mat ease separately by a much 
Simplified application of the principle? on Vhjch Schuster has 
treated hit much more complex subject, wording to Gauss' 
theory as to Lhe external or Internal origin of the dufeirbanee, 
and Prof. Horace Lamb's investigation of electric currents Iq* 
daced in the interior of a globe by h varying external magnet. 
The sidereal diurnal constituent which forms th# subject pf the 
second of these simplified problems is smalUPr, but not much 
smaller, than lhe solar diurnal (prm which, with the solar semi¬ 
diurnal, lhe toldr ter-dluraal, the solar quarter-dhmia] con¬ 
stituents form thr subjects of Schuster's paper. The conclusion 
at which he has arrived, that lhe source tyf the disturbance la 
external, is surely an ample reward faf the great labour he 
has bestowed 6n lhe investigation hitherto , and I hope 
he may be induced tb undertake the comparatively slight 
extension of his work which VLU btf required for thfe 
separate treatment of the twb problem! of the udeieaf 
diurnal and Lhe solar annual conuitught*, ftftd to frawer 

for each the question i—Is the source External or internal 7 
But evert though external be the answer found in each case, 
we must not from this alone assume that the caov is direct 
#ctioq of the sun as a msgnet The largeness of the solar seml- 
diOmal, ter diurnal, and quarter-diurnal constituents found by 
lha harmonic analysis, none of which couH be nplaiued by the 
direct action of fheftun os a magnet, demonstrate relatively large 
action of some other external Influence, possibly the electric 
currents in our atmosphere, which Schuster suggested as a pro¬ 
bable causa The cause, whatever it may ^be, for the ySemi^ 
diurnal and higher constituents would also prtbably have a 
variation m tbe solu diurnal period on account of the diffrrflnca 
of temperature of night and day, and a sidereal ami apnual 
period on account or |he difference of temperature tefoeen 
winter and Hummer. 1 t 

Eyeq if, what does not aeem *wry probable, we are to be led 
by tne analyslp to believe that magnetic^rce of the sun ia 
directly perceptible here on the earth, ftw are quite certain that 
this steady fore* vastly less m 4 mouut than the abruptly vary 
ipg force which/from the time of my ancestor in the Presidential 
Chair, Sir Edwotd Sabine’s discovery,* fifty yearn ago, *>f an 
apparent connection between sunspots and terftftstnal magnetic 
storms, we hav*|tecn almost compelled to attribute to d^urbfng 
action of lome kind- at the sun's kurfqp*, 

Ai one of tbe first eyidences of tfref belief, I may quite the 
following remarkable sentences frtrrn Lord Armstrong's 
Presidential Address to the British Association at Newcastle, 
11118631— x T 

"The Ifnpathyalso whidh appears to exist between fbrees 
operating In the sun and magnetic forces belonging to the earth 
merits a continuance of that close attention which it has ^feady 
received frofita tjii British Association, and of >labours smh as 
General Sabine has, with so much ability and effect, devoted to 
the elucidation of the subject I may here .notice that re¬ 
markable phenomenon which wai aeen by independent obicrrers 
at two different places, on September l, 1859, A sudden out¬ 
burst of light, far exceeding the brightness of the sun's surface, 
wu seen to take place, 4 ana sweep like a drifting cloud over a 
portion pf lhe solar faoe This was attended with magnetic 
disturbances ofnonitial intensity,and with exhibitions of ftnrwm 
of extraordinary brilliancy. The Identical Instant at which the 
effusion of light was observed was recorded by an abrupt and 
strongly-marked deflection in the self-registering ln4mm«Kl a t 
Kew. The phenomenon as seen was probably only part oTwbat 
actually took place, for tbe magnetic atorm in the midst of which 
it occurred commenced before, and continued after (he event 
If conjecture be allowable In such a oase, we may auppos* that 
(bis remarkable event had some connection with the means by 

1 Conpuu ideal km to ibs Royal Socialy* Mmrrh xB, iBjg {Phil Tmtu 
voL clatL p. 1^3). 
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which the Aunfa heat Is renovated. It li ■ reasonable rap position 
that the aun wu |tthat time in the act of receiving a more than 
onid section of new energy ; and the theory which assigns the 
maintenance of III power to eosarfcal matter, plunging into it 
with that proalgicrs velooUynwhldh gravitation would Impress 
upon it u It approached to actual contact wSffe the tolar orb, 
would afford an explanation of this sudden exhibition of Intensi¬ 
fied light, in harmony With thffVttoWledga we have now attained, 
thu arrested motion is represented by equivalent heat " 

" ft has cerialnJy 4 fr o e o a veryrtemptifag hypothesis, that quanti¬ 
ties of meteoric matter suddoaly faHlDgOma thp sun is the came, 
or one of the oauset, of thosa dlaturbancea to which magnetic^ 
Jtormp on the earth are due |\Ve |naf, indeed, knowing that’' 
meteorite* do fall Ifeto the earth, aun me without doubt that ' 
m*rih more of them fall, in the samo tiqae t mt^p the sun Astro- j 
O^Dical reasons, however, led mc^ long ago to conclude that 
their quantity annually, or per century, or per thousand year!, 1 
if m fifth too smalt to supply the energy givep oat by the hud m ! 
he*t and light radiated through space, And led me to adopt un- I 
qualified If Helmholtz’s theory, that work done by gravitation 
* ao the shrinking mass 11 the true source of the iun T s heat, as j 
given^out at present, mod has befn so for several hundred thou¬ 
sand yean, or several million yean It Is just possible, how- ( 
ever, that the outburst of brightness descnoed by Lord \ 
Armstrong may have been due to an extraordinarily great aqd 
audden falling in of meteoric matter^ whether direct fronkextra- I 
planetary space, or from orbital cireaUtiorrround the sun But ! 
-it B eams to me much more probable that it wu due to a refreshed I 
bright new produced ftVwr a larger area of the surface than usual j 
by.brilliantly incandescent fluid rushing up from below, to take | 
the place of matter falling down from the surface, in consequence 
■of being cooled in the regular regime of solar radiaiioq. It. 
seems, indeed, very improbable that meteors fall in at anytime 
to the sun in sufficient quantity to produce dynamical distur¬ 
bances at his surface at aH comparable with lip gigantic storms 
actually produced by hot fluid rushing up from below, and spread¬ 
ing out over the sun'i surface * 

but now let us consider for a moment Lhe work which must tte 
done at the sun to produce a terrestrial magnetic stftrm Take, 
for example, the nngoetic storm of June 25, 1685, of r whlch 
Adams gives pirticulots in his paper qf June, i8fc>i (Phil 
Trans., ^ 139 and PI 9) We find at elavcn placd, St 
Petenmirg, Stony hunt, Wilhfbnshaven, Utrtcht, Kew, Vienna) 
Lisbon, San Fernando, Cotabs Batavia, and Melbourne, the 
horizontal force inerted largmy from 2 t6 2 to p m-, and fell 
afall the places from a 10 to 3 p id , wiih some rough upf and 
dowoi la the interval The starri lasted altogether from about 
noon to 8 p [J At St, Petersburg, S tony hunt, Ond Wilhelms- 
haven, the horizontal fe/ce was above par by o 00075, 0 °o°88j 
0*10090 (CG S Wi -each case^ at 2.10 p m , and below 

n 0*0007, o'fcofifi, o 00075 at 3 o'clock, The mean value 
th#eleven plagps was nearly o 0005 above ptr at ah. lom , 
ojfl 0 0005 below par at ml, The phobpgTaphic curves show 
changer of somewhat ampler achounts follow in gone another 
T *ry Irregularly, but with perfectly simultaneous correspondence 
at the eleve■^different stations, through theT whole eight hoars of 
™ Uprm. To produce such changes as* there Ay any 
powlwe dynamical action within the sun, or In fr\n atmo- 
■phere^he agent must have worked at something like -360 
■billion Prf I lion million million horse-power 1 (lor* io# ergs per 
•cc.), which 11 about 164 times the total horserpgwer (3*3 x 10” 
ptfll Ci) of the solar radiation Ttttas, In this eight house of a 
vtipsitrs magnetic storm, as much work most have been 
1?°* t Bup in Mn<iin 8 magnetic waves out in all directions 
jbiough space Si he actually does m four months of hls/egular 
boat and light This result. It seems to me, Is absolutely con- 
c * u «i*e against the supposition that terrestrial magnetic gtorms 
ore don to magnetic action of the sun , or to any kind of dyna- 
“l^uVJretlonutsking place within the inn, or in connection with 
burrireatslD bis atmosphere, or anywhere neai*the sun outside 
we may also be forced to conclude that the 
■■PNre conflict Ion between magnetic storms and sun-spots is 
° ureal, and that the seeming agreement between the periods 
h «brenamorc coincidence. 

Wa or* vtainly Tar from having any reasonable explanation 
*h® magnetic phenomena of the earth, whether the 
lethal the earth la a magnet; the* Its magnetism changes 
J 1 ®/' os h does from century to century [ that it has somewhat 
periodic annual, solar diurnal, lunar diurnal, and 
1 1 hevH power * 7 46 x 1^ rtfi per Btcond. 
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sidereal diurnal Variations , and. (as marvellous as 1 he secular 
variation) that it is subject to magnetic storms The more Aar 
velloua, and, foV tht present inexplicable, all these fcibjeolf are, 
the morf# exciting becomes the pursuit of investigations which 
must, sooner or latfr, reward those who persevere in th* Work 
We have at present two good and sure connections Itetwedn 
magnetic storms and other phenomena 1, the aurora abovdi M 
the earth OTrefttrbelaw, are certwfily in ff& w ai Hog sympathy 
with magnetlostorms In this ./expect |h* latter part pr Mr ft 
Ellis's papCT is qf special interest, and it is to be*hooed that the 
Greenwich observations of earth ^currents will be brought 
thoroughly Into 'relation with lhe theory of Schuster find Lamb, 
extended, as indeed ProfessoKSchustertpronuae^ Lo extend it^ 
to Include not merely |he periodic diurnal variations, but the 
irregular sudden change a of magnetic forcetajimg place within 
any short time ofa magnetic storm , > * 4 

In my PresidenLlhl add/ov ofjaat year 1 referred^ thq aotlot 
of the International Geodetic l//non, on the motion ci Pfof 
Foerster, of Berlin, fo v aend ad astso*6mlcal txpeditloa Uf- 
Honolulu for the purpose of making a twelve><nonthi' aeriaa of 
observations, on latitude, QprTelponding to twclvp month#; 
simultaneous observationi to be made Iq Kuropearipbservathfiei r 
and I was enabled, through the kindness or ProC Foei^ter* to 
announce as a* preliminary.result, derived frorp the first three 
^months of the observations, that intf latitude had mcresgod 
during that j time by f sec. at Berlin, acid li^d'decreared at 
Honolulu by aImost,exactly l6e lame omodht* a T^e j 
year’s observations, begun m Honolulu fin June T i|pl syers^ 
completed by Qr Marcuse, end an elaborate redariSoWr^ |hem 
by the permanent Committee of the Intercnrioaaf Gbodetie^ 
Union was published a month ago at Beriflh. Ine resnlm redin 
splendid agreement with those of the. foi^pctn»obreproiories 
Berlin, Prag, and Strasbourg^ They pfove Btyondalt qfe^jt-lon 
that between ay 1^91 and June 1^92 the latitude of caA or the 
three European observatories was a ma^mfirq, and o^Honolulu 
a minimum, in the beginning of October, MS91 that 
latitude of the European ohservatODcs ms a minimum, and of 
Honolulu a maximum, near the beginning of bfayr aad 

that the variations dbrthg the year fojlcdv^l somewhat Approxi¬ 
mately, simple harmonic law os if (or a period of 385 days, With 
range of about \ sec obove Snd^below.lhe mean latitude in 
each case This Is just what would result from motion of tho 
north and south polar ends of the earth's instantaneous axis of 
rotation, m circles on the earth’s surfife of 7*5 metres radius, at 
the rale of once round in 385 days. 

Sometime previously ujiad been found by Mr S C Chandler 
that the Irregular variations of latitude which had been discovered 
in different opoervatories during the last fifteen years seated to 
follow a period of about 427 days, instead of the 306 days givcn^ 
by Peten 1 and Maxwell's dynamical theory, on the supposition 
ot thetearth being wholly a rigid body And now, the German 
observations, although not giring so long a period as Chandler’s, 
quite 6 on fir of the result that, whatever approximation to follow¬ 
ing a period there is, in tho variations of latitude, it U a pprlod 
largely dxneeding the old,estimate of jjo6 days. - * 

Newcomb, in a letter which I received from huh last Decem¬ 
ber, gave, what seems to me to be, nnlpubtedly, the true ex¬ 
planation of this apparent discrepance from dynamical theory, 
attributing it to elasLio yielding of thfa earth as a whole He 
added a suggestion, specially interesting to myself, that investiga¬ 
tion of periodic variations of latitude may prove tfi be the best 
means of determining approximately the rigidity of the earth. 
As it is, we have now, lor the first time, what seems to be a 
quite decisive demonstration of elastic yielding la the earth os a 
whole, under the influence of a deforming force, whether of 
centrifugal force round a varying axis, as in the present case, or 
of tide-gen ere ting influences of the sun and moon, with reference 
to which I first raised the question of clastic yielding of the 
earth's material many yean ego, 

The present year's great advance In geological dynamics forms 
the rebiect of a contribution by Hgprcomb to the Monthly Notices 
of Lhe Astro pom leal Society of last March. In a later 

paper, published Id the AstrtnvmlsthM Noeknckttn^ he examines 
records of many observatories, both of Europe and America, 
from 18^5 to lhe present time, and finds deemve evidence that 
fronurtfis l8f® Ike variations of latitude were much leas than 
they Save been curing the past year, and, seenung to show that 
op augmedtatiem took place, somewhai suddenly, about the year 
180a 

when we consider how much water falls on Europe and Asia 
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how a careful observer in the British Islands may form a good 
judgment of the coming weather. The lecturer showed, with 
the aid of diagrams, the tracks followed by storm centres, with 
reference to the conditions of areas of low and high pressure 
The reason why storms usually proceed in a north-easterly direc 
tion across or skirting these islands was explained as owing to 
the high barometer generally to be found in the Atlantic in the 
vicinity of the Azores, while in the neighbourhood of Iceland 
there Is a region where the barometer is generally lower 
than in the space surrounding it The storms generally advance 
so as to leave the low pressure on their left, and the high pressure 
on their right—moving round the south and east sides of the 
prevailing low pressure Considerable atreBs was laid upon the 
importance of observing the cirrus clouds, the different motions 
of which, in conjunction with the indications of the barometer, 
are useful guides both as to the approach of a storm and the 
track along which the centre is moving, Several illustrations of 
these facts were given by the lecturer, who also gave many 
valuable hints as to what may be learnt from the published 
daily weather charts 

The Leeds Naturalists' Club seems to be in no hurry about 
the publication of us Transactions, those for tbe year 1890 having 
only just been issued The volume, however, has been prepared 
with great care, and shows that much good work is being done 
by the Club. Among the contents is s moat interesting abstract 
of a lecture by the Rev Edward Jones on relics found in York 
shire caves Reference was made to tbe cave at Kirk dale, near 
York, and the Victoria Cave of Settle, both of which have been 
well worked and have given valuable results , but attention was 
directed mainly to the cave found at Elbolton or Thorp, which 
is situated ten miles north of Skipton and two miles from Grass- 
lugton Through the energy of the president and members of 
the Skipton Natural History Society, this ca\e, which has been 
handed over to them, has been worked with great earnestness, 
and many bones have been turned up Human remains, repre“ 
Renting some thirteen bodies, have been found in an excellent 
state of preservation These human beings must have been 
buried there, as they were all found in a silting position, with 
the knees brought under the chin The cave, however, was not 
used only as a burial-place, for the remains of charcoal fires, 
burnt bones, and pieces of pottery have been found At the 
ume when the lecture was delivered, the excavations had not 
revealed anything older than the Neolithic period Among the 
finds are several specimens of bones of beare, red deer, foxes, 
dogs, badgers, grizzle and brown bears, dec Some time after 
the delivery of the lecture the members of the Club made an ex 
curs ion to this interesting cave, which was explored for a distance 
of a hundred feet, and to a vertical depth of thirty feet The 
visitors saw many stalactites and stalagmites in course of forma¬ 
tion, and the osseous remains of animals, Including some now 
extinct Mr Jones pointed out the former location of several 
human skeletons. 

Mr, J W Tourney contributes to Science (November n) 
an excellent paper on cliff and cave dwellings in Central 
Arizona He refer! especially to dwellings in cliffs nung a 
hundred feet or more above Beaver Creek, which flows into the 
Verde nver In the perpendicular wails of one of these cliffs 
1 b a well preserved nnn known as Montezuma'i castle It is 
midway between the rim of the cliff and the bed of the stream, 
and ii neither bouse nor cave, but a combination of the two 
Not accessible from the summit of the cliff, it can only be 
reached from below, and even here not without the use of a 
Udder, which, if short, the climber must pall up from one ledge 
to another in making the ascent. The entire front is of artifi¬ 
cial walls built of large, flat piece* of limestone, with openings 
here and there for doors and wlqdowi The rooms are small, 
only about five feet to the celling Generally a small opening 
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two or three feet in diameter connecls one room with another, 
and a small orifice in the ceiling gives access to the room above. 
The openings in the ceilings are never directly under one an 
other, so that any one who might stumble could only fall the 
height of one story The floors are mostly of flat stones sup¬ 
ported on timber cut from the surrounding mountains Many 
of the timbers are still sound The rooms all show consider- 
able skill in their construction Those in the rear are dark, 
dungeon-like caves hollowed from the solid rock, and are now 
the abode of thousands of bats, which fly about in great num¬ 
bers when disturbed by visitors A few miles above Monte¬ 
zuma's castle, on tbe oppobite bank of the creek, a conspicuous 
cone-like mountain rises a few hundred feet above the surround 
ing country The summit is a narrow run enclosing a crater 
some three hundred feet in diameter and with nearly perpen¬ 
dicular walls Standing on the nm one can look down a 
hundred feet upon the dark-blue water of a small lake in the 
bosom of the mountain The lake, a hundred yards in diameter 
and of unknown depth, is known as Montezuma's well In 
the steep sides of tbe crater are a number of caves, which ak 
one time were the abode of man A few are natural, but the 
greater number are the result of human effort The nm is 
crowned wuh the fallen walls of an ancient ruin more lhan a 
hundred feet long Far down the mountain side, below the 
level of the water in the crater, the outlet of the well flows from 
between an opening in the rocks This stream is large and 
constant, and at present is used Lo irrigate a ranch in the valley 
below Ages ago the huildem of caves and castles utilized ihia 
same stream to irrigate portions of the neighbouring rich 
valley 

The fourth volume of "Reports from the Laboratory of 
the Royal College of Physicians, Edinburgh,” edited by J B. 
Tuke and D Noel Palon, has just been published The work 
completed in the Laboratory during the past year was so large 
that an account of the whole of u could not be included in the 
present volume 

A large dirigible balloon is being constructed {La Nature 
informs us) at the military balloon works at Chalau-Meudon, 
under the direction of Commandant Renard It will be similar 
in form to the La France of 1884-5, ^ ut longef » measuring 
about 230 feet in length and 43 feet in its greatest diameter By 
a new arrangement of motor it is_expected to he able 10 make 
headway against air currents not exceeding 40 feet per second¬ 
er 28 miles an hour) The motor is not fully described, but U 
will act either with gasoline or the gaa of the balloon, giving an 
effective force of 4$,horse-power on the shaft The total weight 
of machinery, with supply of gasoline, &c , will be about 30- 
kilogrammes (or 66 lbs ):per horse power Previously it has 
not been possible to make petroleum motors with a less weight 
Lhan 150 to 200 kilogrammes per horse-power The screw will 
be in front, and a large rudder behind , the former will make 
about 200 tarns per minute. The first experiment* with this 
balloon are to be made in the early spring 

Dr, Heydweiler, of Wiirzburg, has constructed a new 
mirror electrometer Tor high potentials (Zeitschr fur Instr )• 
It Is a kind of torsion-balance with bifilar suspension, the 
charged bodies being a sphere and a ring The attraction 
between the two, when at different potentials, is zero when the 
■phere is at the centre of the ring, and also when it Is infinitely 
removed Hence at some intermediate distance it U a maxi¬ 
mum Id the Instrument >u constructed there are two spheres 
of 2 cm diameter attached to the ends of a conducting bar bent 
m the form of an S The combination Is suspended in a hori¬ 
zontal plane by two brass wires o'l am, thick attached to the 
middle of tbe bar Two brass rings io cm. boom are Axedln a 
vertical position mch ihst the spheres cun be made to cotndd* 
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with their centres In the zero position the spheres are at a dis¬ 
tance of 3 icm , this being a little less than the distance of 
maximum attraction The deflections are indicated by those of 
a mirror earned by a thin glass rod attached to the curved arm 
below, and the motion 11 damped by a vane immeraed in some 
vegetable oil The tangents of the angle of deflection are pro¬ 
portional to the differences of potential to within o 9 per cenL, 
between the scale readings o 05 and o 4 The instrument 19 
best adapted to potentials ranging from 6000 to 60,000 volts, but 
with potentials above 35,000 it is best to immerse it entirely in 
oil 

An account of a series of experiments to determine the tem 
perature of the flame of water-gas is given by Mr E Blasa, of 
Essen, in Stahl und Risen The instruments employed were 
Wyborgh's air pyrometer, Chatelier's electric pyrometer, Hart¬ 
mann and Braun’s telephonic pyrometer, and others by Siemens, 
Seeger, and Ducretel It was found that Chatelier's formula | 
for the variation of the specific heat of water vapour and other 
gases at high temperatures was practically reliable The tem¬ 
peratures of combustion were taken for various proportions of 
air and gas, beginning with a large excess of the latter With 
o 18 cubic metres of air to one of gas, the temperature was 
425° C Calculated according to the old formula this would 
have been 521 Allowing for variation of specific heat, the 
theoretical value becomes 409 For o 714 of air, the tempera 
Lure was 1170, for 4 18 it was 1218, for 9 79 it was 655, and for 
the proportion of air just sufficient for combustion the flame 
temperature was 1169° 

A NEW " shortened telescope," constructed by Dr K Stein- 
heil, is described in the Zeitschr fur Instr for November The 
principle resembles that adopted by Dallmeyer and Dr A Stein- 
heil m their telephotography objectives A negative system is 
introduced beLween the object-glass and the eye piece, Lhus in 
creasing its equivalent focal length If a be the focal length of 
the objective by itself, r its distance from the negative lens, and 
the magnification m times that produced without the negative 
lens, the total length of the tube Is given by /= r + m [a - r) 

In a Lelescope actually constructed on Lhis system, the object- 
glaia had a focal length of 16 2 cm Its distance from the 
nearest surface of tne negative lens was 12 cm , the equivalent 
focal length 60 8 cm , and the total length 27 8 cm Hence the 
magnification was 3 75 times that obtained by using the objec¬ 
tive alone In this case, then, a magnification of 22 diameters 
was obtained with an effective aperture of 4cm , a total length 
of 27 8 cm , and a one inch eye piece If the same magnification 
and illumination had to be obtained by a long-focus objective, 
the length would have to be 6^ 8 cm Thu> the length is reduced 
hy more than one half without the usual disadvantages of short 
telescopes and eye-pieces of high power 

According to a writer in the Pioneer Mail of Allahabad, 
the thatch on Burmese houses gives attempting shelter to makes, 
especially daring the rami, and many of the occupants of the 
houses would be surprised IT they knew the number of snakes 
that share the shelter of their roof on a rainy night One night 
an officer was wakened up by a noise in hla room , and by the 
light of a lighted wick, floating In a tumbler of oil, he made out 
Ihat two combatants were disputing the possession of the small 
■pice in the cenLre of the bedroom The belligerents turned 
out to be a snake and a rat, that somehow had jostled against 
each other in the tiny tenement 

AJv aluable report on the geology of north-eastern Alabama 
iod adjacent portions o Georgia and Tennessee, by C Wil- 
Hayes, has been published as a Bulletin of the U.S 
Geological Survey Mr. Hayes explains that In writing the 
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report he has tried to keep it ai free as possible J/om technical 
terms, and, without sacrificing scientific accuracy, to present 
the facts in such a way as to make them intelligible to the 
largest possible number of readers in Lhe region under con 
sideration Many details which would be of interest to the 
geologist have been purposely omitted, and only those which 
were considered essential are given It is expected that the 
atlas sheets covering this region will shortly be published by 
the U S Geological Survey, and supply the details to those 
specially interested which are omiLted from the report 

A second edition of Prof Oliver J Lodge’s “ Modem Views 
of Electricity ” has been published by Messrs Macmillan and 
Co A new chapter on recent progress has been added 

A volume on “The Pharmacy and Poison Laws of Lhe 
United Kingdom ” has been issued from the office of The Chemist 
and Druggist It contains also a brief account of Lhe pharmacy 
laws m force in Australasia, Canada, and Cape Colony 

Mr Chari es E Munroe, Torpedo Station, Newport, 
Rhode Island, U.S \ , has completed the manuscript of the 
second part of his index to the literature of explosives The 
first part was issued m 1886 The second mil he issued in 
pamphlet form if an adequate number of subscriptions is 
obtained 

Messrs Frirdlandbr and Son, Berlin, send us the latest 
of their lists of the books which they offer for sale It is a list 
of works relating to ornithology 

Penta iodide and penta-bromide of caesium, together with 
several other peuta-halogen compounds of the metals of the 
alkalieB containing mixed halogens, have been isolated by Messrs 
Wells and Wheeler, and are described by them in the current 
number of the ZeitschnftftirAnorganiscke Chemie Cnium penta 
iodide, CeIq, is obtained in an impure form when Lhe crystals of 
the tri-iodide of caesium, Cslg, previously obtained by Prof 
Wells and described in our note of February last, vol. xlv p 
325, is treated with hot water, or when solid iodine u treated 
wilh a hot solution of cesium iodide Either of these processes 
produce it in the form of a black liquid, which solidifies in the 
neighbourhood of 73 s The tn-iodide of cesium, moreover, 
which ib only sparingly soluble in alcohol, is found to be much 
more readily soluble when a quantity of iodine, corresponding to 
two atoms for each molecule of the tn-iodide, is addedj Upon 
cooling, crystals of the penta-iodide of cesium are deposited 
Remarkably well-formed crystals are obtained upon evaporation 
of a more dilute solution over oil of vitriol The crystals arc 
black and the faces extremely brilliant, they sometimes attain a 
diameter of a centimetre They belong to the Inclinic sys¬ 
tem according to Prof Penfield, by whom they have been 
measured They are at once distinguished from crystals of 
iodine by their form and brittleness. They melt at about 73° 
When exposed In the air they lose iodine about as rapidly as 
crystals of free iodine These crystals are anhydrous, and yield 
analytical numbers agreeing with the formula Csl,. The penta- 
bromide of caesium may be similarly obtained by agitating a 
concentrated solution of caesium bromide with a large excess of 
bromine. When such a mixture is allowed to stand at a low 
temperature the excess of bromine slowly evaporates and the 
penta-bromide separates in the form of a dark red solid substance 
Cesium penis-bromide CiBr 0 , Is a very unstable substance, 
losing bromine rapidly at the ordinary temperature. Anothe 
Interesting compound n cesium tetnchlonodide, CiClJ, which 
was obtained by dliiolving forty grams of cesium chloride In 
mixture of six hundred cubic centimetres of water and two hun. 
died cubic centimetres of concentrated hydrochloric acid, adding 
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thirty grams of iodine, and then saturating the liquid with 
chlorine gas *^The temperature wu raised slightly during the 
operation, and upon subsequent cooling the compound CsCl 4 I wu 
deposited in the form of pale orange-coloured prismatic crystals 
belonging to the monocllnic syitem The compound is only 
■lightly soluble In water, but, with a little loss due to decompo¬ 
sition, may be recryitalllzcd from that liquid It is, however, 
quite stable in the air, and only decomposes upon heating, 
thereby producing the trl-halogen compound, CsCI 3 T, fusing at 
238", the melting-point of this latter compound A similar com¬ 
pound, containing rubidium instead of c-taium, RbCI 4 I, may be 
obtained in like manner in Targe orange-coloured tabular cr) stall, 
likewise belonging to the monochmc system, but of different 
habitni to the crystals of the cesium compound An analogous 
compound containing potassium, KC 1 4 I, was prepared 10 long 
ago aa the year 1839, by Filhol Messrs Wells and Wheeler 
finally describe sodium and lithium salts of this description, both 
of which, however, contain water of crystallization They are 
represented by the forrmilie NaCI*I 2H a O and LiCl^I 4H s O 
Both crystallize well, the former in rhombic pnams , the latter, 
however, is so extremely deliquescent that measurements of the | 
crystals have not been obtained 

The additions to the Zoological Society’s Gardens during the 
past week include two Common Marmosets (fiapaU jacchns) 
from South-east Brazil, presented by Mrs Comolli, an Otter 
(Lutra vulgaris) British, presented by Mr Frederick Collier, 
a Black-backed Jackal (Cams mcsorrulas , jv ) from South 
Africa, presented by Miss Thornton, a Common Jackal (Cams 
from Fao, Persian Gulf, presented by Mr W D 
Gumming, CM/S , two Short-headed Phalangers (Rchdcu r 
btevueps, & <? ) from Australia, presented by Capt S M Orr , 

a -Lemur (femur -) from Madagascar , six Crab eating 

Opossum* (D\dtlphys caucnvorus), four Ypecha Rails( 4 ranttdes 
ypecha) from South America, a Green cheeked Amazon 
(Chrysotis mruft^cnalts) from Columbia, a Yellow-cheeked 
Amazon (ChrysoUs auiumnaUs) from Honduras, purchased , 
a Nilotic Monitor (Varattur tnloitcus) from Africa, received in 
exchange , two Shaw’s Gerbilles (Gerbillus shawi ) born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 

Comet Holmes (November 6, 1892) —The elements and 
epheinerli or this comet have been ihe subject of much c tnputa- 
lion during the present month The first result obtained gave 
a place resembling In many particulars that of the long-sought 
for Bicla comet, but owing to an error in one of the observa¬ 
tions, the corrected elements slated otherwise The current 
number of AstronomiscKe Nachrtchtcn (No 3129) gives four 
different systems of elements which have as yet been deduced, 
and it is quite worth while to produce ihem here, showing also 
the difference between the observed and reduced places for each 
in particular 
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Tbe latest information about 

the elements 

is that 

which has 


originated from Prof. Krauts, who has found elliptic elemeuti 
far ihe comet, he also lays that the elements Indicate that per¬ 
turbations have taken place on account of the comet’s proximity 
to the planet Jupiter. The elements era reduced from the three 
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1 daces observed on November 9, 13, and 17, and are an 
ollows — 

Epoch 1892 No\ 17 5 M 1 ' Berlin, 

M — 22 iS 37 1 

" = 13 17 49 o J 

0 - 31 ' 3 1 17 * 89 * ° 

t = 20 54 8 1 1 
<t> “ 34 39 30 7 
M = 5 °°" 407 
Jog u - o 567123 
U = 7 09 yean 

Further abiiervationa of this cornel are reported (Comptcs 
rcHJus, No 21) At Algiers, MM Trtpied, Rambaurt, and Sy 
found its posmon on November 15, at 8h 53m 41s , Algiers 
mean time, to be App R A oh 43m 22 aH- App Decl 
+ 37 43 * 3 * 9 The corresponding values found at Lyon by M, 

G Le Cadet at 8h 47m 331 , Fans mean time, were App 
R A oh 43m 22 725 App Decl H 37° 43' 5"*9 The 

comet presented a hnght nebulosity in the form of an elliptic 
segment wuh its axis directed in Ihe position angle 150“, it* 
length and breadth both being 10' Ihe northern edge ap|>earecl 
munded and well defined At the focus of the ellipse a con¬ 
densation could be distinguished, abnut 20" broad, with a 
prolongation inclined to the axis of the ellipse An attempt at 
calculating the elements of ihe orbit has been made by M 
Schulhof The slow motion of the comet renders this task very 
difficult Among the various systems of elements tentatively 
fixed there is only one which fairly agrees with all observations 
In this the excentncily is m small as o 355386, so that it will 
probably he possible lo follow ihe comet ihroighout its orhit 
wuh the most powerful instruments The other elements thus 
determined are » = o“o’39" i, = 328*32'40" 7,1--20*26'46" 8, 
and log ? — o 360966 

At Bordeaux, M V Courty succeeded in photographing the 
brighter portions of the comet on November 13, wuh one 
hour’s exposure Another photograph, taken by M M I’aul and 
Prosper Henry at Pam, was presented lo the Academy by M 
Tisserand It was obtained on November 14, wuh the chart 
photographic equatorial The txposure lamed two hour! It is 
a very fine photograph, showing a well defined and nearly 
circular contour The nucleus is bright, excentnc and lengthened 
out Several stars can be seen through it There u no lad 
except the lengthening of the nucleus, which does nnl extend 
beyond the limits of the nebulosity 

A Bright Comet—A telegram from Kiel states that Mi 
W R Brooks has discovered a bright comet Ah determined 
at Cambridge, US, its place was, on November 21, at 
i6h 44 6m Cambridge M T 

R A I2h 59m, 15 6s 
Decl + 13° 50' 27" o 

Daily motion l ira 321 , and +25' respectively 

Another telegram, also from Kiel, gives the position, os 
obtained at Vienna on November 24, at 15b 49 7m. (Vienna 
M T ), as 

R A 13b jm 6 4s 
Decl +15 0 o' 36" 

Astronomical Instruments up to Date,—W e have 
received a circular signed by Dr. L Amhronn, of the Gottingen 
Observatory, and Herr Julius Springer, publisher In BerTlp, 
setting fonh the contents of a work which they propose to 
puhlun with regard to the general principle!, construction!, and 
methods of using astronomical instruments in general Such 
a book, of course, to be of the greatest value to science, 
must be completely done, hot any one who li acquainted with 
the compiler and publisher mentioned above will be sure that 
each will do hit share thoroughly and honestly. In constructing 
such a compendium of instruments as this Is proposed to be { 
we might say It would be impossible for one man lo do It alone, 
for the present stale of the feintecknik has reached such a high 
pitch and the branches of aj roQomy are s t du morons, that such 
an undertaking would simply be out of question. The 
object of this circular, besides stating the Hoes on which the 
woric will be written, is to request the oo-opewlon of ail obe o r va - 
tones. Astro Domical science, especially the theoretical skftc, 
owes much, as we ail know, lo German worker*, so that we a* 
rely on a good response being given lo this request What is 
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uked is that description!, together with drawings or photo¬ 
graph! not only of typical instruments but of the Important parts 
of tnem, should be sent Technical drawings also are requested, 
if obtainable, and these very probably could be oh tamed from 
the makera of the instrument! in question Of course it Is not 
required that each observatory should send say a description, &c , 
of the transit instrument (here in use, but it u hoped that any 
instrument of peculiar construction or special merit should l>c 
referred to. It is needless to add ihai all drawings, \c , if re¬ 
quested, will he returned with as little delay as possible, and the 
undemgners of the circular thank in advance all those who 
respond towards the completion of this undertaking The address 
to which the drawing!, &c , may be sent ii as follows —Dr L 
Ambronn, Gottingen, Kg] Sternwarte 

Motion uf 0 Persei — Astronomical Journal , No 277, con¬ 
tains a short note calling the attention of transit observers to 
the importance of observation of this variable, to confirm the 
Irregularity in us proper motion At the present lime Algol 
and his neighbouring stnri arc conveniently siluated, and it is 
hoped that the following list of stars will be added to working 
lilts generally where their observation Is not inconsistent with 
other work 1 he places are for the year 1S75 — 
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Proper Motions —M Deslandres, in Comptts rendus of Nov. 
ember 14, communicates the recent work he has been carrying out 
with regard 1 o the spectroscopic determinations of proper motions. 
The firai part contains a description of the apparatus employed, 
showing how he has completely altered one instrument specially 
for this work. During the ten monihs of the year he has obtained 
several proofs of stars susceptible of furnishing radial velocity 
The f illowmg are among some of the important methods of 
procedure 1 —(1) The luminous ' 1 faiscoaux ” of the star and of the 
souree of light have the same aperture, and are thus as identical 
as poasi >le, a condition necessary to the absolute measure of 
displacements (3) The displacements of spectra is measured 
not only with the Hy line of hydrogen, hut with all the hydrogen, 
calcium, and iron lines (3) The large surface of the mirror 
renders the possibility of measuring the velocities of 250 stars 
Some of the results already obtained show that the work, when 
finished, will be of a very rellahlo and accurate kind For 
instance, the velocity of Venus has been obtained Instrumentally 
as 15 kilometers, while that calculaied amounted to 13 55 k m 
The velocity of a Auriga on February 5, employing 30 lines of 
companion, came out as 43 5 km, and the velocities of the 
components of 0 Auriga, a spectroscopic double, were obtained 
on the same day as - 845 k.m and + 97 k m 


GEOGRAPHICAL NOTES 

The measurement of an arc of the meridian between Dunkirk 
and the Spanish frontier which has recently been completed 
with the highest precision by the French Government, 
shows that the measurement by Dalamhre and Mdchsln In 
determining the lengih of the metre was 1^6 6 feet, or rrfcrrth 
too short The new measurement accords very closely indeed 
with the value as dedueed from Clarke's ellipsoid. * 

A new weekly paper devoted to African geography ( 
under the title of Kettler’i Afnkamsche Ncuhnc A/rw, was 
tinned at Weimar In July Jair, whh the object of collecting and 
publishing the moil recent Information on all malters con 
tided with Africa and the Africans An Innnioui feature is 
tbar of giving a sketch map of part* of Africa, with a small 
■cctioii of a map of aoma well-known part of Germany 00 the 
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same scale below it, for the purpose of ready comparison of dis¬ 
tance* 

Mr. and Afns. Theodore Bbnt have arranged to spend the 
winter in Abyesmla studying the ancient monuments of Axum 
They will leave this country about the middle of December 
We understand that Mr Bent would welcome a scientific man 
who might wish to work at any of the natural conditions of 
eastern Abyssinia, and nice advantage of the arrangements 
which have been made for the safety and comfort of the party It 
would, of course, be necessary Ibr such a companion to pay his 
own expenses and pcovtdc hw own outfit 

A special general meeting of the Royal Geographical Society 
was held on Monday afternoon to consider some alterations in 
the rules, recently decided on by the Council It was agreed 
to raise the entrance fee to the Society from £5 to £5, and 
to augment the life composition accordingly, relief being, how¬ 
ever, granted by a diminution of the commutation fee to mem¬ 
bers of long standing Other changes were made to bring the 
laws into harmony with the present practice of the Society in 
several minor malters The meeting also passed a resolution 
associating itself with the act of the Council in no longer 
withholding the fellowship of the Society from women 


MR JOSEPH THOMSONS JOURNEY TO 
LAKE BANGWEOLO 

Vf R JOSEPH THOMSON read a paper op his expedition 
to Lake Bangweolo in 1890-gi to the Royal Geographical 
meeting on Monday night 1 he paper was not only of a 
thoroughly scientific character, but also a model of literary 
grace, Mr Thomson having the trained eye which enables him 
to detect and throw idio prominence the really important 
features The expedition went up the Zambesi by way of the 
Kwakwa creek, encountering considerable hostility and ob¬ 
struction from the Portuguese authorities on the way Mr 
Thoimon speaks warmly of the great work done by the Scottish 
missionaries in the Blamyre and Nyassa districts Under the 
kind but firm control of the missionaries ihe warlike Angoni 
tribes came in thousands to cultivate the fields, which formerly 
they visited only for plunder, and for the lint time in all hu 
Alrican travels Mr Thomson found a spot where the advent 
of Lhe white man was an unmitigated blessing to the natives 
Barometric observations made while waiting for |>orten on 
the western coast of Lake Nyassa made the elevation of the lake 
1430 feet, a somewhat lower result than waa formerly arrived 
at On August 23, 1890, the expedition, compnaing Mt. 
Grant, Mr Charles Wilson, and 153 port era, started from 
Kotakota and struck westward through unmapped country, a 
rough and iporecly wooded plateau with hale running water 
The route lay along a atrip of debaleable ground, inhabited by 
an excitable, warlike tribe, and raided equally by Mwaai'a 
people from the n inb and Mpcsem s from the south. Great 
tact was required to avoid bloodshed, but the expedition passed 
safely Then crossing the fine ferule plain of the Loangwn 
river, they passed over and climbed the Bleep Mu china a moun¬ 
tains to the high plateau bevond So far the rock in ad been 
met am orphic, with intruded masse* of granite, overlaid 
in the valley by sandstones, shales, and marls At one place 
great fos&il-iree trunks were found The Loongwa-Kefu* 
plateau was magnificent country, glorias with the tints of 
early spring on the stunted trees which formed a scraggy forest 
over most of the surface. Hut no Hgn could be seen of the 
Lokmga mountains, nor was any word Ijeord from the natives 
of that range so conspicuous on the maps , bat on the water* 
shed of the plateau, ^000 feet above the sea, rose the Vimbe 
hills in a senes of isolated domes, perhaps ruing 1000 feet 
higher A new lake, thirty square miles in area, was found Id 
a dip of the plateau, and named after the Mmrs Then 
troubles began. Small-pox broke out amongst (he porters, and 
when Chiliinbo’* was reached no trace could be found of the 
Iske, on the margin of which it was supposed to stand While 
the white members of the expedition were attending to their 
sick Ibtyowers some of the healthy Swahilis marched to Old 
Chit am bo’s (which la not In IlaU but KallndeK now deserted^ 
and twenty miles distant from ihe present village, finding the 
tree under which the heart of Livingstone was buried still 
standing, and ihe inscription on it legible. In ihe dry season 
the Cbambese does not enter Lake Bangweolo at ail, bet dows 
direct icrau the matxb to the Luapule, but In the wet snaon 
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the whole of the great marsh to the south 19 flooded up to 
Chilambo The level at that lime was made ouL to be 375 ° 
feet, about 250 feet lower than Livingstone's estimate Altera 
rest for recovering health the expedition followed the Luapula 
eastward through fertile country, and leaving u where the curve 
from the north occurs, struck across for the Kafue, but small-pox 
reappeared, Lbe land was ravaged by half caste Portuguese 
tiave-raiden, Mr Thomson himself fell ill, and the course had 
to be changed to the south with the hope of turning west again 
But matters got worse instead of better, and after touching the 
holders of Mamca, a return had to be made to Lake Nyassa, 
along the southern margin of the plateau, through deep valleys 
and climbing the steep slopes of tne Muchinga Mountains, here 
separated by the great parallel valley of the Lukosashe from the 
plateau. All the way the land was seen to be of immense 
possibilities for cultivation, but neglected, and inhabited by a 
wretched people governed by Mpeseni, himself the vilest of them 
all Kotakota on the lake was reached again on January 
4lh, 1891, after a total journey of 1200 miles, which resulted 
in many important rectifications of position and much infor¬ 
mation as Lo the future possibilities of the plateaux 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Dr Hobson, late deputy Lowndean Professor, 
has been elected a representative of the Mathematical Board on 
the General Board of Studies, 

Plans for a handsome building to serve as the Sedgwick 
Memorial Museum of Geology have been submitted to the 
Senate, the estimated cost being ,£26,000 Four members of 
the Syndicate appointed to prepare the plans dissent from the 
report of the majority, chiefly on the ground that the internal 
arrangements are unsatisfactory, and that the cost, initial and 
annual, of ihe proposed building will be excessive The diver 
gent views held on the subject will be discussed by the Senate 
on Saturday, December 3 

The Senate have agreed lo confer on Sir R S Ball, the new 
Lowndean Professor, the complete degree of M A , honoris 
causa. 

SOCIETIES AND ACADEMIES 
London 

Physical Society, November ij —Mr Walter Baily, M A , 
Vice-President, in the chair—'I he discussion on Mr Williams's 
paper, the dimensions of physical quantities, was resumed by 
Dr Burton He remarked that the idea that so called " specific 
quantities,” such as specific gravity, arc pure numbers was an 
erroneous one, and liable to lead to difficulties The specific 
gravity of a substance was of Lhe nature of density, and was 
only a simple number on the convention that the density ol 
water was taken as unity If dimensions be given to specific 
quantities their interpretation would, he thought, be easy when 
tbe rational dimensional formulae were found Referring to 
Prof Fitzgerald’s comments, he said, although Lhe contention 
that all energy is ultimately kinetic could not be gainsaid, the 
distinction commonly drawn between kinetic and potential 
energy involved nothing contrary to this view, and was useful 
and convenient in many cases. As to the dimensions of p and k 
he was inclined to favour Mr Williams's views, for several con¬ 
siderations suggest lhat the two capacities of the medium are 
essentially different Arguments to ihow lhat /i was probably 
absolutely constant in the ether, whilst k might he variable, 
were brought forward Of the two systems of dimensions for 
>i and k suggested bv Mr Williams, lhat which made ju a 
density seemed preferable —Prof A Lodge said he was greatly 
interested in propagating the idea that physical quantities are 
concrete, and therefore welcomed Mr Williams’s paper. He 
thought it desirable to keep some names for abstract numbers, 
and "specific gravity” should be one If another name 
involving dimensions was required " specific weight," or 
"weight per unit volume/ 1 might be used Speaking of the 
dimenuons of the various terms of an equation he did not think 
it was usually recognized that in ordinary algebra or Cartesian 
geometry the principle of directed terms was rigidly ad¬ 
hered to, for if directed at all every term of such an equation 
was directed along the same line In this respect ordinary 
algebra was more rigid than vector algebra. Even if circular 
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functions were involved, as in polar co-ordinates, they had the 
effect of making the directions of (he terms the same. Other 
instances of problems bringing out the same fact were men¬ 
tioned Mr Boys thought Mr Madden had been arguing in a 
circle when he spoke of the astronomical unit of moss, and 
deduced [he dimensions of miss as L"/T 3 from the equation 
MLT" 8 = M J /L I , for it was quite impossible that this equation 
could be true unless % the gravitation constant, was intro¬ 
duced on the right-hand side Mr Williams’s method 
was quite the reverse, for he maintained that unless k and 
were introduced in the dimensions of electric and magnetic 
quantities, their dimensional formulie could not indicate the true 
nature of those quantities, and hence were open lo objection 
Mr W Baily, whilst agreeing with Mr Williams on most essen¬ 
tial points, thought the total omission of L from dimensional 
formula made the expressions more complicated and less sym¬ 
metrical For example, such expressions as XY/Z, X 3 and 
XYZ, which respectively represent undirected length, area, and 
volume, might with advantage be written L, L a , and L 1 respec¬ 
tively Tlie restriction of the dimensions of /1 and k to those 
which gpve interpretable dimensional formula for electrical and 
magnetic quantities seemed scarcely justified Both the systems 
proposed could not be nght, and he thought it would be more 
in accordance with our present want of knowledge, if a quantity 
U of unknown dimensions were introduced such that fi or k— U“ 
density and or ji _1 = U 2 rigidity This would keep in view the 
fact that lhe absolute dimensions of quantities involving U were 
unknown A list of the dimensions of lhe various quantities 
based on this arrangement was given Mr Swinburne, referring 
to the conventional nature of many units, said great differences 
exist between the ideas held by different persons about such 
units Starting with the convention that unlike quantities 
could be multiplied together, he might have six anipires flow¬ 
ing in an electric circuit under a pressure of ten volts, and he 
might &ay he had sixty volt-amperes The term 11 volt amp&re ” 
could be regarded as indicating that the sixty was ihe numerical 
result of multiplying a number of volts by a number of empires, 
or on the other hand it might be understood as a new unit, a 
iuatf t comjjoundcd of a volt and an ampere Before Prof 
Rucker's paper on suppressed dimensions was published, an 
electrician might have suggested measuring the length of a 
bench by sending nn alternating current through it and deter¬ 
mining its self induction, which he regarded as a length 
Prof Rucker, however, would say that this could not give the 
right result, for p must be taken into account He was inclined 
to think that dimensions were liable to mislead Referring to 
scientific writers as authorities, he said Maxwell had been 
careless in some cases, for he had sometimes given dimensional 
formula as zero, which really ought to have been L“ M J T J , or 
unity In French text-books Lhe errors had been corrected 
Mr Williams, in Teply to Mr Madden's remarks about self- 
induction being a length, pointed out that the subject might be 
looked at in two different ways, depending on whether one 
Lhinks of the standard of self-induction as tbe practical standard 
of measurement, or Lhe unit of self induction aa a physical 
quantity In the former case the standard was n length, but in 
the latter the unit was a quantity of the same species as self-induc¬ 
tion, ihe nature of which was as yet unknown If its dyna¬ 
mical nature was known, then the absolute dimensions of all 
other magnetic and electric qunntuicv would also be determined 
Tn answer to Prof, Fitzgerald's remarks he said it was hardly 
likely lhat he should be unacquainted with Lhe common view 
that kinetic and potential energies were ultimately quantities of 
the same kind, for It was a view with which ho wu quite 
familiar The fact that they have the same dimensions was 
sufficient to show their identity, and the idea that all eneivy n 
ultimately kinetic was fundamental to his paper, This, now 
ever, did not imply that electrification and magnetization are 
of necessity ihe same, and the suggestion that they may be tbe 
same was only one of several "probable suggestions,” oil of 
which were entitled to consideration. His chief reason for 
regarding Prof Fitzgerald's suggestion as probably incorrect 
was thalR led to a system or dimensional formulse incapable of 
rational mechanical interpretation, and containing fractional 
powera of the fundamental units. Prof, FitigeraTd’s system 
would make resistance an abstract number, and p and k directed 
quantines, whereas the former was a concrete quantity and the 
two latter must be scalar in isotropic media, If be (Mr. 
Williams) had erred In treating electrification and magnetize 
tlon as different phenomena he could only plead that he had 
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done nothing more than follow such authorities as Lord Kelvin, 
Dr Lodge, and Mr O Heaviside in the matter —The discus 
sion on Mr Sutherland's paper, on the laws of molecular force, 
was reopened by Prof Perry reading a communication from 
the President, Prof Fitzgerald He objected to discontinuous 
theories, especially when Clausius had given a continuous 
formula much more accurate over a very long range than Mr 
Sutherland’s discontinuous ones The introduction of Brownian 
motions without carefully estimating the rales required and 
energy represented, and without giving any dynamical explain 
tion of their existence, was not satisfactory It would, he said, 
be most interesting if Mr Sutherland would calculate the law 
of variation of temperature with height of a column of convec 
tionlcss gas, under conduction alone (for Maxwell thought the 
inverse fifth power law of molecular attraction was the only one 
that gave uniformity of ttmperature under these conditions), 
and if necessary make tests with solid bars Referring to the 
statement that molecular attraction at one cm was comparable 
with gravitation at the same distance, he Lhought Mr Bays 
would question this, and he suggested an cxpcrimentum cruets 
of the inverse fourth power law Both the inverse fourth and 
inverse fifth power laws, assumed symmetry which did not exist 
He also loolc exception to other parts or the paper Dr Glad¬ 
stone, referring to the relative dyme and refraction equivalents 
given in Table XXVIII of the paper,said he thought it interesting 
to make a similar comparison between dynic and dispersion ana 
magnetic rotation equivalents The result as exhibited in a 
complete Lable showed a certain proportionality between Lhc 
four columns but the differences were beyond the limits of 
experimental error Mr Sutherland, however, sometimes 
reckoned the dynic equivalent of hydrogen as o 215, and at 
other times looked upon It aa negligible The analogies be¬ 
tween the optical equivalents did not depend on the propor- 
tionality of the numbers so much as upon the fact that the 
refraction, dispersion, and magnetic rotation equivalents of a 
compound was the sum of the corresponding equivalents of its 
constituent atoms, modified to some extent by the way in which 
they were combined Whilst a somewhat similar relation held 
true for the dynic equivalents, the effect of "double linking" 
of carbon atoms, so evident in the optical properties, was 
scarcely perceptible The result of calculating the constants 
from M/ instead of from M 3 / was next discussed, the effect of 
which was to quite upset Lhe proportionality before noticeable 
Mr S H Burbury said that on referring to the author’s 
original paper, on which the present one was based, he found 
that a uniform distribution of molecules was assumed. On this 
supposition the demonstrations given were quite correct, and 
the potential was a maximum If, ho#ever, the molecules 
were in motion the average potential must be leas than the 
maximum, and the deductions in the present paper being based 
on wrong assumptions were liable to error Prof Ramsay 
remarkea that many statements in the paper, on the subject of 
critical points, were very doubLful Separate equations for the 
different stales of matter were not satisfactory, neither was the 
artificial division of substance Into five classes The predicted 
differences in the critical points due to capillarity, had uot been 
found to exist Speaking of the virial equation, be Baid that 
hitheTlo R had been taken as constant Considerations he had 
recently made led him to believe that R was not constant The 
whole question should be reconsidered regarding R as a variable 
Mr Macfarlane Gray said he had been working at subjects 
similar to those dealt with in Mr Sutherland's paper, but from 
an opposite point of view, no attraction being supposed to 
exist between molecules In the theoretical treatment of steam 
he found that no arbitrary constants were required, for all could 
be determined thermo-dynamically The calculated results 

were in perfect accord with M Callletet’s exhaustive experi¬ 
ments except at very high pressures, and even here, the theo¬ 
retical volume was the mean between those obtained experi¬ 
mentally by Caillelet and Battelll respectively Prof, Herschel 
pointed out that Vlllargeau had discussed the equation of the 
virial, where the chemical and mechanical energies were not 
supposed to balance each other Mr. Sutherland's paper alt 
turns on the existence of such a balance, and he (Prof, Henchtl) 
could not understand why this balancing was necessary, The 
discussion was then closed, and the meeting adjourned. 

Geological Society, November 9.—W H. Hudleston, 
F R.S., President, in the chair. —The following communications 
were read t—A sketch of the geology of the iron, gold, and 
copper districts of Michigan, by Prof M. E. Wadsworth, 
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After an enumeration of tht divisions of lhe azoic and paleozoic 
systems of the upper and lower peninsulas of Michigan, the 
author describes the mechanically and chemically formed azoic 
rocks, and those produced by igneous agency, adding a table 
which shows his scheme of classification of rocks, and explain¬ 
ing it The divisions of the azoic system are then described in 
order, beginning with the oldest—the cascade formation, which 
consists of gneisBoae granites or gneisses, basic eruptives and 
schists, jaspilites and associated iron ores, and granites The 
rock of the succeeding republic formation are given as nearly 
as possible in the order of their ages, commencing with the 
oldest —Conglomerate, breccia and conglomeratic schist, 
quartzite, dolomite, jaspihte and associated iron ores, argillite 
nod schist, granite and felsite, diabase, dionte and porodite, and 
porpliynte The author gives a full account of the character, 
composition, nnd mode of occurrence of jaspihte, and discusses 
the origin of this rock and its associated ores, which he at one 
time considered eruptive , but new evidence discovered by the 
State Survey and Lhe United States Survey leads him to believe 
lhat he will have to abandon that view entirely In the newest 
azoic formation, the Holyoke formation, the following rocks are 
met with —Conglomerate, breccia and conglomeratic schist, 
quartzite, dolomite, argillite, greywacke and schist, granite and 
felsite (?), diabase, dionte, porodite, pendotite, serpentine, and 
melaphyre or picrite Ine conglomerates of the Holyoke 
formation contain numerous pebbles of the jaspilites of the 
underlying republic formation , a description of the Holyoke 
rocks Is given, and special points in connexion with them are 
discussed, The author next treats of the chemical deposits of 
the azoic system, gives a provisional scheme of classification of 
ores, and discusses the origin of ore deposits. The rucks of 
the paleozoic system are next described, and it is maintained 
that the eastern sandstone of lower Silurian age underlie! the 
copper-bearing or Keweenawan rocks The veins and copper 
deposits are described in detail, and the paper concludes with 
some miscellaneous analyses and descriptions, u well as a lut 
of minerals found in Michigan After the reading of this paper, 
the President noted that it presented three seta of quesLioru of 
much importance, viz., those bearing on the archxan rocks, the 
iron deposits and jaspilites, and the copper and gold deposits re¬ 
spectively A* regards the classification of the archwan rocks, 
some might wonder what the terms used by the author meant. 
The words lanrentian and huromon used in Canada seemed not 
to be tolerated in Michigan The officer! of the United State» 
Geological Survey have described ill the archean formations 
noticed by the author , the cascade as the fundamental complex, 
the republic os the lower marquette, and Lhe Holyoke as the 
upper marquette Was each State of the Union going to divide 
these archecan rocks after its own fashion ? With regard to the 
iron rocks, he would observe that the author, after enumerating 
all the views 111 favour of their volcanic origin, now admitted 
that he was wrong, and that Irving and others were correct 
The most important question was how the iron ores were really 
formed, and to this it was difficult to find a complete answer in 
the paper Sir Archibald Geikie remarked that it was hardly 
possible to criticize a voluminous paper of this nature, in the 
reading of which much of the detailed statement or facts wax 
necessarily omitted One of its most interesting points related 
to the nature and classification of the rocks intermediate between 
the base of the Cambrian system and the oldeit or fundamental 
gneisses. The plan which Prof. Wadsworth followed of adopt¬ 
ing local names for the several subdivisions of the series in each 
region was no doubt in the meantime of advantage, until some 
method of correlation and Identification from region to region 
could be discovered. But it unavoidably led to temporary con¬ 
fusion, for Lhe tame rock group might turn out to have received 
many different names. He thought it would be of service if 
geologists could agree upon some general term which would 
denote the whole of the sedimentary groups or systems which 
intervene between the old gneisses and the 0/m#/Aar-zone 
Various names had been proposed, such as sxolc, eoiolc, pro- 
teroioio, algonklan, to each of which some objection may be 
raised. The existence of a number of very thick systems of 
sediment ary deposits between the base of the Cambrian forma¬ 
tion and the gneisses was now well established in Lhis country 
and In North America. In the upper members of this series 
f nails had been found, and It might eventually be possible to 
group the rocks by means of paleontological evidence. But in 
the meantime it would be convenient to dais them under one 
general name which would cl ear It mark them off from the true 
archman gneisses, 4 c., below them and the-ptimoaolo rocks 
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•bore Dr Hides congratulated Prof, Wadsworth on his 
important communication, bat he etrongly objected to the 
^Pffllcatlon or the term Silurian, Instead of Cambrian, to the 
lower patmozolc rodka of America. Dr Hicks did not think 
that the author had proved his n«e with regard to the Keween- 
aaran rodka, and he was still Inclined to believe that they would 

E rove to be, aa s ugg ested by other American geologists, of pre- 
laabrlan sge—the apparent superposition being due to over- 
fhruit faults The term eozolc, now that worm tracks have 
been discovered in the pre Cambrian rocks, is more correct than 
azoic for the sedimentary rocks of that age, Moreover, other 
organic remains will certainly be found, for It is inconceivable 
Chit ancestors of the forms comprising ihe rich fauna at the base 
of the Cambrian should not have been entombed In earlier 
rocks Mr H Bauerman, considering the three hypotheses aa 
to the nrtgm of the iron ores—namelv, dehydration of limonltes 
In aandy beds, transformation from slderue, and the hreaking- 
up of highly ferriferous Igneous masses into quartz and hematite 
—thought tnat ihe first was the most likely, although there were 
certainly difficulties in connexion with it which made it desirable 
that the newer views upon the subject should be presented He 
was therefore tflad that they were likely to have a detailed 
exposition of the author's views in the journal As regards the 
ongin of the copper deposits, he believed ihst Dr Wadsworth 
agreed with the views brought before the society several yean 
since In conclusion, he called attention to the gold deposits, 
which were of comparatively recent di-coveTy, and interesting 
from ihe large number of minerals associated with the auriferous 
quartz veins tuff Sir Lowtbian Bell and Mr Marr also spoke 

—The gold quartz deposits of Pahang (Malay Peninsula), by 
ff M Becher —The Pamhula gold deposits, by F D Power 
Zoological Society, November —Dr A Gumher, 
F k S , Vice President, in the chair — fhe Sccreiaiy read a 
report on the additions that had been made to the Society’s 
Menagerie during the month of October 189a, and called special 
at Lent ion to a very fine male Ostrich {Struihxo carnelus) pre- 
aenled by Her Majesty the Queen, and to a specimen of what 
appearr<1 10 be a new and undeicnbed Monkey of ihe genus 
CercopithecuS) obtained by Dr Moloney ai Chindi, on the 
Lower Zmmliesi, for which the name Cerccpithecus stairsi was 
proposed Attention was also called to the receipt of a senes 
of specimens of mammals, birds, and reptiles, brought hy Mr 
Frank Fuiu, on hn recent return from a zoological expedition 
to Zanzibar, and received from neveral correspondents of the 
Society at Zanzibar and Mombasa.—The Secretary exhibited (on 
behalf of Mr T Ground) a iprcimrn of the Siberian Pectoral 
Sandpiper {Jlrviga acuminata ) killed in Norfolk—Mr G A 
Boulenger read a paper describing the remains of an extinct 
gigantic tortoise from Madagascar {Tcstudo grandidien, Vaill ), 
based on specimens obtained in caves in South weal Madagascar 
by Mr Last, and transmitted to ihe Briiif-h Muh. um The 
ipedea a as slated to be most nearly allied to Tcstudo giganita 
of the A Ida bra Islands.—Mr W Bateson and Mr H If 


Brindley read a paper giving the statistical results of meaauie- 
ments of the h irns of certain beeilea and of the forcipes of the 
male earwig It ap|ieared that in some of these cakes the males 
Conn two groups, " high M and "low", the moderately high 
and the moderately low being more frequent than the mean 
form in the name locality It waa pointed out that thin result 
waa noi consistent with the hypothesis of fortuitous variation 
about one mean form,—A communication was read from Mr 
O. Thomas containing ihe description of a new monkey oT the 
ganu< Scmnopithtcus from Northern Borneo, which he pro noted 
to call 5 * cutrctU alter Mr A Everett, its discoverer —Mr G 
A. B 'ulenger read a description of a Bleoniold fish from 
Kamtscha<ka belonging to a new generic form, and proposed to 
be palled Blenniopkidium pxtropauli The specimen had been 
obtained in the harbour of Peiropaulovxki by Sir George Baden 
fywcll, P , in September 1691 
Royal Meteorological Society, November 16—Mr A 
Brew in, Vice-President, in the chair —An Interesting naper hy 
Mr. h Lovd waa read on ihe thunderstorm, cloudburst, and 
flood at Lang 1 ofl, East Yorkshire, July 3, 1&91 The author 
give* an account of the thunderstorm aa experienced at Driffield 
Ofl ibe evening of this day , the full force of the storm was, how¬ 
ever) frit in ine wold valleys, which lie to the north and north- 
west of Driffirid, where great quantifies of soil and gravel were 
rem ov ed from the hilMifes sad ca ned m the lower districts, 
doing a large mourn of damage. Many houses m the lower 
(MUM of JMA«ld ware flooded, and a bridge considerably 
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injured Ibe storm wu most severe in a basin or valleys close 
to the village of Lmngtoft, where three trenches, sixty-eight 
yards in length and of great width and depth, were scooped um 
of the solid rock by the force of the water from Ihe cloudbunt, 
From ihe appearance of the trenches It Is probable that there 
were ihree waterspouts moving abrcait simultaneously This 
particular locality seems to be favourable for the formation of 
cloudbursts, as there are records of great floods having pre¬ 
viously occurred at Langloft, notably on April 10, 1657, June, 
1857, and June 9, 1888 The auihor gives, in an appendix, a 
number of o I nervations made on similar occurrences, together 
with particulars and opinions ai to the cause of such outbursts 
by several eminent authorities —Mr W H Dines also read n 
paper, remarks on the measurement of the maximum wind pres 
sure, and description of a new instrument for indicating and 
recording the maximum For some years the author has been 
c inducting a large number of experiments with various foims of 
anemometer, and in the early part of the present year recom¬ 
mended the adoption of the tube anemometer for general use, a* 
it appeared to possess numrroui advantages The head n 
simple in construction, and so strong that it is practically inde¬ 
structible by the most violent hurricane, Ihe recording 
apparatus can he placed at any reasonable distance from the head, 
and the connecting pipes may go round several sharp comerN 
without harm The power is conveyed from the head without 
loss by friction, and hence he ins'rument may be made sensi¬ 
tive to very low velocities without imi airing its ability lo resist 
the moat severe gale In the present paper the author describe* 
an arrangement of this form of anemometer which he has deviled 
for indicating very light win"i as well os recording the maximum 
wind pressure 

Linnean Society, November 17 —Prof Stewart, President, 
in the chair —The President having nnnounerd a proposal by 
the council lo present a congraiulatory address lo ihe Rev 
J^eonard Blomefirld (formerly Jenyns) on the occasion of 1 lie 
seventieth anniversary of his election ai a Fellow of ihe Society, 
and in recognition of hn continuous and useful labours as u 
zoologist, h wan moved hv Sir Wm Flower and secondrd by 
Dr Si George Mivart, that 1 he address designed and forwarded 
as proposed This was carried unanimously In moving ihe 
resolution, Sir Wm Flow er took occasion to aketch the scientific 
career of Mr Blomefield, who 1- now In his mnrty-ihi’d year, and 
to recapitulate ihe worki of which he h the author under his 
earlier and better known name of Jenyns The address, which 
was beautifully illuminated on vellum, wos then signed by ihoie 
present —Mr, George Murmy rxhiburd and made remarks 
upon a genus of Algfe (HaUeystis) new to Hntain, ihe specie* 
shown berog H v*nfru:ora from the West Indies, and H 
avails from the Clyde Sea area —Mr Buxton Shilliloe exhibited 
an artificial duller of the fruit of Pyrus sorbms, a* put up for 
ripening by cubnalors in Sussex —A pa|>er was then read by 
the Rev Prof Hcnslow on a theoretical origin of endogeo^ 
through an aquain hahu based on the structure of the vrgi lative 
organs The lecture, which was very fluently delivered, was 
profusely illustrated, and drew forth some Interesting C'l'icism 
from Prof Boulger, Messrs Henry Groves, H Goss, and 
Pal nek Geddes to which Prof Henxlow replied—On behalf of 
Mr George l«wes, who was unable to he prrseni, a |»aper was 
read by Mr W Percy Sladen on the Buprrstid* of Japan, upon 
which some criticism was offered by Mr W F Kirby 

Royal Microscopical Society, November iG,—Dr. R 
Braithwaue In the chair —Mr. T F Smith read a note 
on the character of markings on the Podura scale.—An 
account of Mr W. West's paper on the fresh water algae 
of the English lake district was given by Mr A, W 
Bennett, who thought It was an exceedingly important con 
tnbution lo our knowledge of the xlgse of that district - 
Mr F Chapman gave a rimmi of Pt 3 of his description of 
the foramimfera olthe Gault of F <lkeinme —Mr. C llaughlon 
Gill read a pap r on a fungus Internal y para-inc In «eriain 
diatoms, illustrating his subject with specimens and phnlnmidto- 
graphs Mr Bennetl said inai he had obi rvrd structures which 
might be of a similar chancier in desraids. He should like lo 

enquire if by the term " spore*” Mr. Gill did not mean 
sou*pores ? Had he observed them lo be possessed of vihntile 
cilia? And could he form any ldi-a as lo now they came 10 be 
inside the diatoms? It was possible that they might be trans¬ 
mitted in some way by Inheritance, and If so that ought account 
for (heir great abundance in particular ipedea. lib* GUI aald 
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that the question how these things got into diatoms was one still 
under consideration As to the movements of the spores he was 
not at present perfectly certain that they moved at all more than 
a very short distance from the orifice of the beak, but he had noL 
yet had time to examine them sufficiently to be able to answer 
the question as to whether they were ciliated Diatoms were by 
no means the tightly shut-op boxes which they were supposed 
to be ; they could not live or absorb nutnment unless there wbh 
some sort of passage, and he thought there was very likely a 
means of penetration all over them to admit of the diffusion of 
fluid throughout — Mr E M Nelson called attention to the fine 
adjustment of Messrs W Watson's Van Heurck microscope, 
which he said had been wrongly described as being on Zent 
mayer’s plan , he found that Messrs Watson's adjustment was 
provided with spring stops, which obviated all the evils com- 
plum'd of in Zentmayer’s ay Hem , the adjustment-screw was also 
left-handed, so that Lhe apparent and real motions were made to 
coincide, which was a grest advantage when working with high 
powers 

Oxford. 

University Junior Scientific Club, November 9—'lhe 
President, Dr J Lorrain Smith, in the chair.—The President 
gave an exhibit to illustrate the relation of ventilation to 
respiratory products, after which he called on the Rev F J 
Smith forhis paper on the mductoacrlpt and spark photography 
The paper, which was illustrated with experiments, and a large 
and varied selection of lantern slides, dealt with the recent 
researches of the writer and others in an exhaustive manner 
It was shown how impressions of coins, &c , could be taken 
on photographic plates and paper by means of the electric 
spark, and the various results produced by changes of pres¬ 
sure, dec , in the atmosphere The second part of the paper 
dealt more with Lhe instantaneous photography produced by the 
electric spark, and the exhihiu included photographs of bullets 
and other rapidly-moving objects, which had been taken by Lhe 
reader of the paper —Mr G C B urne read a paper on 
Bu'schli's researches on protoplasm, which wa^ followed by an 
animated discussion in which Prof Burdon-Sander^on and others 
took part 

Cambridge 

Philosophical Society, November 14. -Prof T McKenny 
Hughes, President, in the chair —The President exhibited (l) 
a live tarantula, (2) quartz crystal-, of unusual form The 
following com mu meal ions were made —(1) Preparations were 
exhibited showing the division of nliclci in the sporangium of 
a species of Tnehui , one of the Myxomycetes The nuclei 
divide throughout the sporangium, with clearly recognizable 
karyoklnetlc figures, immediately before the formation of the 
spores, by J J Lister (2) On the reproduction of Orbitohtts 
Mr. H B Brady has described specimens of Orbitolitet, which 
he obtained in Fiji, showing the margin of the disc crowded 
4 with young shells Mr Brady's material was worked at in the 
dry state, and u was at his suggestion that Lhe author collected 
specimens preserved in spirit from the Tonga reels Examina¬ 
tion of this material shows that large brood chambers are 
formed at the margin of the disc during the later stages of 
growth These are at Urat lined with a thin layer of protoplasm 
At a later stage the central region of the disc is found to be 
empty, and lhe whole of the protoplasm is massed in lhe brood 
• chambers in the form of spores, The spores have the structure 
of the 11 primitive disc,” which during the early 11 ages of growth 
of the Orbitolhes occupies the ceqtre of the shells They are 
liberated by absorption of the walls of the brood chambers, 
and each becomes the centre of a new disc, which is built up by 
additions of successive rings of chambcrlets at the margin The 
reproduction of Orbltolites therefore takes place by spore forma¬ 
tion The spore contains a single nucleus, lying lu its * f primordial 
chamber ” After several ring* of chamberleti have been added, 
a stage is reached at which the nucleus appears to be represented 
by numbers of irregular, darkly staining muses scattered through 
tne protoplasm of the central part of ihe disc In lhe later 
stages numbers of oval nuclei are Pound in the protoplaito, often 
arranged In pain, and In favourable preparations inev may be 
seen to be undergoing amitotic division — I he fragmaKstlon of 
the ocMpcrn nucleus in certain ova, by S J Hickson.—On 
Gynod racism hi the Labial* (Second paper), by T, C. Willis. 
—Tb 4 observations made In 1B90-91 on Orxnnum (sea 
5®- 937 ., June 7, 1892) were continued chiefly on female 
plant* SyknCtheoe, derived from seed, of the hermaphrodlta 
plants of 1S90, wen observed, and their variai Lons noted It 
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seems possible that some of the six, at any rate, were derived 
not from the normal, hut from the abnormal (female) flowen of 
the parent Attempts were made to determine if the occur¬ 
rence of female flowers or flowers with one, two or three 
stamens only, on hermaphrodite plants, was due to lack of 
nourishment. A string was tied tigh'ly round the main stalk of 
an inflorescence, about the middle, ana it was found that more 
variations (12 1 1) occurred above than below Analysis of the 
three yean' observations allows that the abortion of the stamens 
tends to occur symmetrically rather than not, 1 e most common¬ 
ly all four abort, and next in frequency is the abortion of the 
two antenors then or the two posteriors These observations 
are still in progress, and it is hoped to publish full details in 
1896 or later 

Paris 

Academy of Sciences, November 21 —M d’Abbadie in 
the chair —Observations of the minor planets, made with the 
great meridian instrument of (he Pans Observatory, from 
October i, 1891, to June 30, 1892, by M Tisserand —Deter¬ 
mination of the centre of Lhe mean distances of the centres of 
curvature of the successive developments of any plane line, by 
M Haton de la Goupillltre —Observations of Holmes' comet 
(November 6, 1892) made at the great equatorial of the Bor¬ 
deaux Observatory, by M G Rayet —Exploration of the 
higher regions of the atmosphere by meajos of free balloons 
provided with automatic recorders, by M Gustave Hermit* 
Small balloons were filled with coal gas and provided with 
recording barometers and minimum thermometers The former 
consisted of metallic aneroid boxes on Vidi’s system, re¬ 
cording the pressure by the motion of a smoked plate 

in front of a glass style. These aneroids weighed las 

than 100 grs, lhe writer hopes to reduce their weight 

to 10 grs Some of the balloons were lost or destroyed, out 
most of them were reLurned, after a journdy exceeding in 
many cases 100 km Two successful registrations of tem¬ 
perature have been made so far, giving a fall of i° C for 
every 260 m and 280 m respectively —Observations of Holmes' 
comrt made at the Algiers Observatory {equatorial coud/) t by 
MM 'J repied, Ram baud, and Sy—Observations of Holmes' 
comet (November 6) made with the equatorial coudi of the 
Lyon Observatory, by M G Le Cadet —Elliptic elements of 
llolmeV comet oT November 6, 1B92, by M. Schulhof (see our 
Agronomical Column) —On the calculation of inequalities of a 
high order Application to the long-period lunar inequality 
caused Gy Venus, by M Maurice Hamy —Distribution into 
four groups of the first n numbers, by M D6ure Andr 4 —On 
electric oscillations, by M Pierre Janet A gap in a circuit 
containing a hq^h resistance of ooma 20,000 ohms la bridged by 
another containing a coil resistance with self induction and a 
bridge resistance without. The terminals in the same gap axe 
also connected with a condenser, and a Mouton’i disjoncttur 
is introduced in the circuit, rotating at a high speed The 
difference^ of potential between the terminals of the two resistances 
are measured by an auxiliary condenser and a ballistic galvano¬ 
meter It is thus possible to determine the form of the osculations 
On suddenly breaking the short circuit in the gap, it was found 
that the ends of the resistance without self induction reached a 
constant difference Of potential in a series of oscillations which 
were always of the same sign, whereas those of the other showed 
a sene'! of positive and negative oscillations.—On some results 
furnished by the formation of soap bubbles by means of a resinous 
soap, by M Izarn Very thin and permanent bubbles are 
obtained by pounding together 10 gr. each of colophonlum and 
potassium carbonate, adding 100 gr of water and ompletely dis¬ 
solving by boiling. For use, it must be dilured with four times 
its bulk of water —Action of piperidine upon lb* haloid salts 
of mercury, by M Raoul Varet,—On the exchanges of carbonic 
acid and oxygen between plants and (he atmosphere, by ty. Th 
SchlcHing, jun —A new case of living Xt/Aopofr, the Orissa 
twins, by M. Marcel Baudottln.—Notes on the feet of batra- 
cblam and uurians, by M. A. Perrin.—On asymmetric growth 
in pdychetous annelid* by M. dw Saint Joseph—Influence of 
moisture on vegetation, by M. E. Gain. Experiments with soils 
kept id a given slgta of humidity have led to the following con¬ 
clusions ■ For eacn plant there exists a certain proportion of 
moil tore most favour able to Its growth A high comparative 
mou lure in the soft accelerates tne growth, especially af the 
item and leaves. The air being dry, fructification Is slower wuh 
a dir than with a humid soil, Inflorescence is retarded either 
by dry' soil or by moist air, and is hastened by the roverse con- 
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ditlou. The most favourable conditions for exuberant growth 
of flowen are a molit toil and dry air, especially the latter — 
Researches on the mode of production of perfume in flowers, by 
M E Mein and By the action of pure hydrochloric acid on 
sections immersed In strongly-sweetened glycerine, the essential 
oils are easily separated It is found that the oil is generally 
located in the epidermic cellules of the upper surfaces of tha 
petals or sepals In every case the oils appear to have been 
derived from chlorophyll The perfume is not given off until 
the oil Is sufficiently freed from Lne intermediate products, and 
it exhibits some Inverse relation to the amonnt of tannin and 
pigment produced in the flower —On the existence of a comdian 
apparatus in the Urcd»nti t by M Psul VuLHeunn —On the 
presence of Actinocamax In the Pyrenean chalk, by MM 
Roussel and de Grossouvre — Stratigraphic consequences of the 
preceding communication, by M A de Grossouvre —On the 
formation of the Arve valley, by M Emile Hau^ —On an ex¬ 
periment which appears to produce an artificial imitation of the 
doubling of the canals of Mars, by M Stanislas Meunier 


DIARY OF SOCIETIES. 

London 

THURSDAY Drckmdkr i 

Linnean Society, at B —Notes on CEcodoma ccphalotes and the Fungi 
it Cultivate! | H Hart —On a Small Collection of Cnnoids from the 
^ahul Bank, North Australia Prof F Jeffrey Bell —Descriptions of 
Twenty-six New Specie* of l^and Shell* from Borneo E A Smith 

Chemical society el 8 —On the Formation of Orclnol and other Can 
denution Product! from Dehydracetie Acid J Norman Collie —Isola- 
ilon ofTwo Predicted Hydrates uf Nunc Acid S U Pickering—An 
hydroiu Oxalic Acid W W Fisher —Observation! an Lhe Origin ol 
Colour and of Huo re scene* W N Hanley — The Origin of Colour—Aro- 
bensenc H E Armstrong —The Reduction Product* of an dimethyl 
nn diace tyl pentane Dr Kipping —The Products of the Action of 
Sulphuric Acid on Camphor Dra. Armstrong and Kipping—Methods 
for Showing the Spectra of eauly Volatile Metals and their Salts, and of 
Separating their Spectra from those of ihe Alkaline Earths W N 
Hartley 

Institution or Electrical Engineers, at B — Experimental Researches 
on Alternate Current Iransformers Pror J A Fleming, F R S (Dia 
cubs ion ) 

London Institution, at 6 —Photographs of Flying Bullets, &c (Illus¬ 
trated) Prof C V Boys, F R S 


SUNDA Y t December 4 

Sunday Lecture Societv, at , — Bacteria and Infectious Diaea.se* (with 
Oxy-hydrogen Lantern Illustrations) Dr E E Klein, F R S 


MOHDAY Dbcemuxh 5 

SociETV or Asti, at B —lhe Generation of Light from Coal Gas Prof 
Vivian B Lewes 

Victoria Institute, at 9 —Principles of Rank among Animals Prof 
Parker 

Society or Chemical Industry, at B —A New Form of Filter Press for 
Laboratory Use C C Hutchinson.—The Production of Acetic Add 
from the Carb hydrates Messrs. Cross and Bevan — Electrolytic Soda 
and Chlorine , the Prweni Aspects of the Question Messrs. Cross and 
Be van. 

London Iwetitution, at 5 —Reading as a Recreation Edmund Gone 

Royal Institution ai 5 -General Monthly Meedng 

Aristotelian Society, at 8 -Symposium—Does Law In Nature exclude 
the Possibility of Miracle' 1 R J Ryle, Rev C J Shebbeare, A F 
ShancL 


TUESDAY i December 6 

Zoological Society, at B 30 —A Revndon of Lhe Genera of the Alcyo- 
narim Stolonifora, with Descriptions of One New Genus and several New 
Special Sydney J Hickson—Upon the Convolutions of the Cerebral 
Hemisphere! in Caruin Rodents F E Beddard, F R S —On a New 
Monkey from South East Sumatra Prof Collelt 
Institution op Civil Knqinehhs, at B - Monthly Ballot for Members.— 
The Manufacture of Small Arms John Rigby (Discussion.) 


WED VSSDA Y , December 7. 

OaoLOOlCAL^SociETY, at B — Noia 00 the Nufencn-itoclt (Lepontina Alps) 
Fnw * Bonney, FR S —On some S'hJstoM "Greenstones' 1 and 
Alllod HombUndic Schists from the Pennine Alps, as Illuntratlve of 
tha Effects uf Pressure-Meta, norphum Prof T G Booney F R S —On 
a Secondary Development of Biotlte and of Hornblende In Crystalline 
Schists From the Blnnenthal Prof T G Booney, F R S —Geological 
Notes on ihe Bndgewatsr District In Eastern Ontario J H Collins 
Societv op Ants at EL—The Ctucagi Es hi bid on, 1B93 James Dredge 

Society, si 7 — Funhv Observatrons upon Lepldoptera 
(Illuriraiad by the Oay hydrogen Lantern) Edward B Poultoa r R,b 
—The Uscu '>1 rempsruurs on the Colouring oT Piaria napi, Vanessa 
ntelantm. Chrpophanus phknas, and Tephrmda nunctulate Fredena 
MsninakL—Niiteeon Hydr iptilida belongiu||o the European Fauna, with 
DocripU as or New Specie*, Kenneth J KortML (Communicated by 
Rnbmrt McLacbbti, F R S.)— On some Neglected Poinu In the Structure 
of the Papa of Ha te roc erooa Lepid iptera, and their Prohibit Value In 
UiMranon with some As ©dated Obwwvailoni on Larval Proles 
Dr, Thomas Algamun ChapmetL-Descripdon of a Naw dpedas of 
Butterfly, of the Genus C ilinagn, from Siam 1 James C ismo Uuvili 
THURSDA K, DresMOn 9 . 

lh * mphlc Spactia of some of the 
Brighter Sihn Prd J, Norman Lockyer, F. RIF-Eaperlmenti lo 
EEamtnadon of the Paiphnl Distribution of the Fibres of the Posterior 
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Roots of some Spinal Nerves Dr Sherrington —Preliminary Account of 
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the new university question 

HE correspondence between Prof Huxley and Prof 
Pearson which has appeared in the Times is not 
pleasant reading With infinite pains and trouble an 
Association had been formed to support the foundation 
in London of a university of a certain type A nucleus of 
the most eminent teachers or ex-teachers in London had 
collected around them a powerful body of supporters 
from the provinces In Prof Huxley as President, and 
Sir Henry Roscoe as Vice President, the Association 
secured the services of two men distinguished both as 
professors and for their knowledge of affairs It appears 
to have been less fortunate in its secretary Prof Karl 
Pearson had some difference with his fellow committee¬ 
men on a question of procedure He himself has 
described the divergence as not fundamental and has 
publicly stated that he believes that the other members 
of the committee were aiming at securing the establish¬ 
ment of a university of the type which he himself 
approves So comparatively trifling was the issue, that, 
according to Prof Huxley, Prof Pearson himself pro¬ 
posed that the reason to be given for his resignation 
should be “pressure of work" No doubt can therefore 
exist as to the cogency of, this motive His position was 
apparently even more clearly defined by his not voting 
against the course of action proposed on the occasion of 
a meeting which was shortly to take place between the 
Senate of the University of London and the Committee 
of the Association, and by his spontaneously pledging 
himself “to say nothing as a member of the deputation, 
contrary lo what was then agreed to ” 

It is therefore no wonder that Prof Huxley was 
surprised, when on the very next day Prof Pearson 
wrote to the Times , discussing resolutions which 
Prof Huxley regarded as confidential and accusing 
his colleagues of various offences, of which the 
day before he thought so little that he had voluntarily 
stated that 11 pressure of work” was the reason to be 
given for his resignation 

One good result may perhaps follow from Prof 
Pearson's action Owing to the sense which has unfor¬ 
tunately been attached to the word §i absorb," and to 
the assumption that the title “ Professorial University" 
meant a University governed solely by Professors, an 
opinion has got about that the members of the As¬ 
sociation are impracticable persons, who have pro¬ 
pounded an unworkable scheme It is true that both 
accusations are directly met by the published programme 
of the Association It is there made clear that a 
voluntary absorption Is all that is aimed at, and that 
layman as well as experts are to have a share in the 
management of the University Prof Pearson’s defection 
has made It still more obviQus that the Association 
scheme Is Intended, not to gratify theorists, but to sup¬ 
port a policy which is capable of realisation 

Prof Pearson declares that he desires a University on 
the model of Berlin, but the question at once arises, Is the 
model to be followed exactly, or are modifications to be intro- 
dttoed ? Is the University to be free from mil State control ? 
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Prof Huxley desires that it shall be free, and under exit¬ 
ing circumstances we cordially agree with him Let the 
Stale, if it will, nay as it must, support and subsidise the 
new University as it supports the British Museum, but let 
the control of the one, as of the other, be in the handB of 
an independent Governing Body But, if this condition 
15 realized, there is at once a fundamental difference be¬ 
tween the actual University of Berlin and the possible 
University of London The external element furnished 
in Germany by State control must in England be supplied 
by lay members of the Governing Body, and the differ¬ 
ence thus established will run throughout the whole of 
the constitution 

Prof, Huxley publishes in his letter to the Times an 
outline of a scheme for the organization of the University 
which is too interesting to be omitted here He explains 
that be gives the rough notes on which his evidence 
before the Gresham University Commission was based 
The scheme is as follows — 

11 Do not venture to ask for all I want, but for as much 
as it seems possible to get on the way to that 
“ Suggestions tentative and open to modification 
11 ( a ) Retain title and prestige of UniversiLy of London , 
reorganize it in such a manner as to secure general uni¬ 
formity and efficiency of work with freedom and elasticity 
In short, unify without fettering 

“ {b) Make the institutions which contain technical 
schools of theology, Iaw^ medicine, engineering, and so on 
into colleges of the University Let these examine their 
own candidates for degrees, under conditions determined 
jointly by them and the Senate of the University , and 
present such as they declare fit to the University for a/f 
eundem graduation 

11 (r) Deal in the same way with institutions giving 
adequate instruction in the other categories of University 
work —if they so please , or let the University examine 
“ ( d) Provide ample means for instruction in the modes 
of advancing natural knowledge and art, either in material 
connexion with Lhe existing University or in particular 
colleges 

“(1?) Professoriate to have large but not preponderant 
representation in Senate, and wide, but not exclusive, 
influence in regulating instruction and examination in 
accordance with the general aim at unification, 

“ (/) All state and municipal contributions, private 
endowments and University fees for instruction and exam¬ 
ination to be paid into a University chest All professorial 
staff and current expenses (save in cases that may be re¬ 
served) to be paid out of theUmversity chest, also building 
and fitting expenses where there lsnosufficient endowment 
of a college The payment of the professorial staff to be 
primarily regulated by the kind and amount of the work 
done for the University, not by-number of students. 

11 (^) No bar to be placed in the way of any one who 
desires to profit by any description of University instruc¬ 
tion If, after trial, be does not profit, time enough to 
exclude. Value of exclusion as disciplinary measure" 

Any one who takes the trouble to compare this scheme 
with the original programme of the Association w^l see 
that they are in close accord It is true that the Asso¬ 
ciation put forward the complete voluntary absorption of 
the colleges as the result most to be desired, but it dis¬ 
tinctly contemplated the possibility of relations between 
the University and institutions or colleges which were 
not completely absorbed, and it will be seen that the 
only terms on which Prof Huxley will permit relations 
to be established between the University and the colleges 
secure to the former a very large measure of authority 
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Prof Huxley himielf describes his scheme as of a 
tentative character, but whatever plan be finally adopted 
it is desirable that the real aims and objects of the Asso¬ 
ciation shall be fully understood 

It is desired that there shall be one University in 
London which shaft be a central authority to organize 
and improve higher education 

No reasonable person has ever supposed that the 
existing University of London was to be destroyed as a 
sort of peace-offering to its critics, or that existing 
colleges were to be ignored or dragooned into self- 
effacement What is desired is that the Senate of the 
existing University should be reconstituted by the ad¬ 
dition of professors teaching under the control of the 
University and by a reduction in the number of its lay 
members, if, with the new additions, it would otherwise 
be of unwieldy size 

It is desired that a share in the benefits to be obtained 
from the University should be given to any college only 
in so far as it is willing to pul into the hands of the Uni¬ 
versity the appointment and conLrol of those of its chairs 
which might be recognized by the University It is 
hoped that the advantages which would accrue from this 
partial fusion would be so great as to lead to the gradual 
voluntary “ absorption ” of the colleges To make this 
desirable end attainable it is necessary that the College 
Councils should not be represented, as such, on the 
Governing Body of the Unwersit), but no objection 
would, we believe, be felt to temporary arrangements 
which might facilitate the inauguration of Lhe new state 
of things 

The sooner it is clearly understood that the Association 
is the result of the labours and the exponent of the 
views of the ” practical men ” who are, according to Prof 
Huxley, to be found in the professorial ranks, the better 
it will be for the Association and for London Prof 
Pearson's withdrawal from the secretaryship appears, 
under all the circumstances, to afford a sufficient 
guarantee of this 


IN savage isles and settled lands 

In Savage Isles and Settled Lands Malaysia, Austral - 
asia t and Polynesia , 1888-1891 By B F S Baden- 

Powell, Lieut. Scots Guards, F R G S (London 
Richard Bentley and Son, 1892 ) 

HIS book contains the impressions of Lieut Baden. 
Powell during a journey round the world of over 
three years’ duration , jottings limited chiefly to his own 
personal doings and observations. The journey was evi¬ 
dently a leisurely peregrination with many divergences to 
places of interest off his direct route out to Brisbane In 
QueenslArd, whither he was bound to assume official 
duty on the staff of the governor of that colony, and an 
equally unhurried Baunterhoine again through the Pacific 
ana America The author does not propose to look 
at things with scientific eyes, and n is possible here and 
fhere. throughout the book to detect that he has no pro¬ 
found acquaintance with the ologies Consequently his 
book Joes not fall to be rigidly criticized m these pages. 
His eyes, however, if not scientific, were kept at all events 
y^tf wide open, and what came under his own observation 
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is clearly and accurately described in a chatty and 
pleasant style and with a good deal of quiet humour It 
is easy to see that the 41 tramp” enjoyed his trip, and 
the reader, drawn on by his cicerone’s mood, accompanies 
him through savage isles and settled lands with equal 
satisfaction Lieut Baden-Powcll started off through the 
European continent vut Cologne and Vienna to Rustchuk, 
thence across Bulgaria, through which u a railway journey 
is not very interesting” Nevertheless,“little picturesque 
villages are seen nestling in the valleys, and distant 
glimpses of the Balkans gained ” Beyond Shumla we 
get through the mountains and “pass through miles of 
swamp, the railway almost level with the water, and reeds 
growing up all around, in some places so high as to cut 
out all view from the carnage windows Passing along 
the edges of large lakes, the train starts up thousands of 
wild fowl, which fly around till the air is quite darkened 
by them, and on we go, mile after mile, with more and 
more duck rising from the water,” evidently a sportsman’s 
paradise Thence our guide conducts us to Constan¬ 
tinople and on to Egypt, and though he takes us by well- 
trodden paths and tells us little that is new or wonderful, 
he enlivens the way with a constant flow of time beguil¬ 
ing talk and anecdote From Egypt Mr Baden-Powell 
sets out for southern Australia, but he wanders as usual 
off his mam road for some weeks into Ceylon and 
India to luxuriate amid their tropic scenery and 
ancient monuments Of the three southern colonies 
of Lhe Australias traversed on his way to Queens¬ 
land he gives us a few brief notes Of the latter 
colony, where he spent some years in the enjoyable 
and not very arduous duties of A D C to Sir Anthony 
Musgrave and Sir Henry Norman, he has a great deal 
that is interesting to tell He visited much of lhe counLry, 
and saw something of its aboriginal as well as of Us 
adopted natives, and found interest and amusement in 
both. At a vice-regal ball at Hughenden, a town 240 
miles inland, he finds himself a fellow-guest with the 
butler of the hotel he was staying at, and bis host’s house¬ 
maid, 41 who was quite the belle of the ball, and who, 
when supper was served, turned waitress again Such is 
society in a Bush town ” 11 It was in this district," he 
continues, 11 that I first set eyes on some real wild blacks. 
The aboriginals of Australia are an extraordinary people. 
To look at they are quite unlike any other human beings 
I ever saw A thick tangled mass of black hair crowns 
their heads , their features are of the coarsest, very large 
broad and flattened notes , small, sharp, bead-like eyes 
and heavy eyebrows They generally have a coarse 
tangled bit of beard, skin very dark and limbs extra¬ 
ordinarily attenuated like mere bones But they always 
carry themselves very erect . . They wander about 
stark naked over the less settled districts, and Jive entirely 
on what they can pick up If not the lowest type of 

humanity they would be hard to beat They show but 
few signs of human instinct, and in their way* seem? to 
be really more like beasts” Mr. Baden-Powell thus 
summarizes his opinions on Australia as a field for 
emigration (and those who know the Australaalan colonies 
will recognize their truth): 11 The labouring man will find 
it a paradise ; the professional man will find his profession 
overstocked, ud the man with money to Invest will 
probably be ruPhed. . * . My personal advice to would- 



December 8, 1892J 


NA TURE 


123 


be emigrants except of the lowest [ ? lower] class is like 
Punch's —Don’t ” 

From Queensland it was easy and natural for our 
traveller to be attracted across to New Guinea, the land 
of so much myth and mystery Here he fell in with the 
indefatigable administrator. Sir W Macgregor, and was 
able to lend him a helping hand in the skirmishing 
incident on the capture of the natives of some villages 
guilty of the murder of several Europeans He spent 
some days at Samarai, the head-quarters of the south¬ 
eastern district, and we feel sure that the almost unsur¬ 
passable panorama visible from its hill-set bungalow of 
" mountains wooded to the peak,” and green isles, spread 
out on every side, basking m an azure sea, and pictur¬ 
esquely veiled in haze as they lessen away to beyond the 
horizon, must have rewarded him for his visit, even at 
the expense of a bout of fever His account of what 
he saw and did in Papua occupies some eighty pages, 
and contains more trustworthy and interesting information 
than many of the narratives of men who have spent a 
much longer time in the country than Mr Baden-Poweli 
did The next region he visited was the Malay Archi¬ 
pelago He only gazed on Sumatra, “ that extraordinary 
island which contains probably a greater variety of big 
game, of useful plants, and of wonderful scenery than 
any other country of its size " f but he visited many of the 
most interesting places m Java, and the Straits Settle¬ 
ments, and made extensive journeys in Borneo, where he 
shot some of “ the very extraordinary-looking proboscis- 
monkeys (Larvatus nasahs) I should imagine/’ 

he remarks, “ hig ponderous nose would get very much 
in the way of his biting any one, and he certainly has no 
other means of defence” Our space will not permit us 
to follow Mr Baden-Poweli, through New Zealand and 
the various islands of the Pacific sojourned in by him, 
except to note his account of the preparation of “ king's 
cava,” of which he was a witness, in Samoa — 

“This was a great event None of the Consuls even 
hAd ever before partaken of ‘ king’s cava ’ But there 
was a certain amount of sham about it. First, the root 
was produced—genuine enough, [ dare say Six men 
then sat in a row outside the house, the nine-legged cava 
bowl before them Each man was then given some water 
to wash hia mouth out, and a packet of cava wrapped in 
a bit of leaf was given to each I shuddered at the 
awful thought of what was about to happen In true 
native fashion these nasty old men were undoubtedly 
going to chew the root, and 1 would have to 
swallow the nauseous stuff I I watched very carefully and 
was much relieved when I saw the packets collected again 
and put in the bowL It was ready prepared [outside in a 
less orthodox and less disquieting fashion] and the little 
ceremony was only to represent formally the mode in 
which it ought to be done, the cava being 1 taken as 
chewed. 1 Then the bowl was solemnly brought into the 
house and put on the floor at the end opposite the king n 

This is an interesting instance of the evolution of 
what might have been as meaningless a ceremonial as 
aro many of those survivals of abandoned customs which 
are familiar to us in many other parts of the world. 

From Samoa Lieut Baden-Poweli made his wAy 
> home by the usual route viA the Sandwich Islands and 
j through (ha States. 

^ -j * la Savage Isles and Settled Land* 1 * Is a book we can 
baartilyrecommend. It is elegantly got up, is Illustrated by 
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excellent wood engravings, and has a map of the author's 
route. Nearly every page presents .n a few words some 
bright vignette that will please and inform those who 
have never had the opportunity of visiting those lands and 
isles, and will set the home-come traveller a-dreaming 
with grateful satisfaction of delightful days that are past, 
and help him to live them over again more delightfully 
still in the present. HOF 


PROPERTY 

Property Its Origin and Development By Chas 
Letoumeau, General Secretary to the Anthropological 
Society of Pans, and Professor in the School of 
Anthropology (Walter Scott, 1892 J 

ESS than a generation ago the history of early 
civilization was summed up, if not in the three 
words hunting, pasture, and agriculture, at least in the 
formula of Sir Henry Maine “ Society develops from 
family to tribe, and from tribe to Stale ” Recent inquiries 
have discredited both of these formulas, and taken us 
back to the genesis of the family itself, and beyond 
civilization to barbarism and savagery If we listen to 
Prof, Letourneau (to say nothing of Morgan and Mac- 
lennan), we may reconstruct the evolution of societ) in 
all its stages out of savagery by the “ethnographic 
method," — 11 looking upon existing inferior races as living 
representatives of our primitive ancestors ” (Preface, 
page ix) It must be remembered that in using this 
ethnographic method we assume that the order of pro¬ 
gress has been substantially identical in all cases, and 
also that the simplest forms come first in time (p 70, cf. 
126) Both assumptions would need justification before 
the results of the new method could be finally accepted. 

Prof. Letourneau hAd applied the method with great 
learning and ingenuity in his earlier book on the evolution 
of marriage In the volume before us he applies it to 
property He begins with a chapter on property amongst 
animals , ants and bees, as we might expect, are shown 
to be more highly developed in this matter than many 
men, and the> have many of the vices of men They pro¬ 
vide for the future Their property is that of a community,, 
but one community wars on another for pillagd. There are 
not only parasites, but idle aristocrats among them. The 
amazon ants, who cannot even feed themselves, but de¬ 
pend on their black slaves, are well known/rom Huber's 
description, and are a standing refutation of Solomon's 
high opinion of ants. On the whole, among animals, pro¬ 
perty is due sinipiy to the instinct of self-preservation , 
and Letourneau ascribes it to the same origin in the case 
of men Among the “ anarchic hordes,” which come 
first in his senes (p. 23), and of which the Fuegfens are a 
specimen, there is collective property If union is 
strength it is weaknessthat first leads to union (cf p 368) 
But there is no personal property except in tools and 
weapons, “ the immediate result of personal labour" 
{p 39) Provision for the future is unknown In the 
second stage (among tl)e “ republican tribes ") the union is 
more highly organized ; there is tribal government, with 
minute, regulation of conduct in regard to the dealings of 
individuals with the necessaries of life. The most remark¬ 
able example Is perhaps that of the people of Paraguay 
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among whom (as our author shows) Che Jesuit mis- differentiation of clan from tribe and of family from clan, 
nonanes found and did not make a system of com- the formation of village communities for the purpose of 
munism (pp, 42 seq ) In nearly all the instances of this agriculture, the introduction of inheritance, and of private 
class the sense of property was most strongly developed property in estates, are all traced out in chapters that are 
In regard to the hunting ground of the tribe, though (in the full oT interest even when not above cavil 
case of the Iroquois, &c ) it embraced the Long Houses Prof Letourneau has perhaps been too ready to point 
of the dans of the Inhe, an anticipation of Fourier's a moral for the benefit of his own generation But 
phalansteries The differentiation of the clan from the after all he gives his readers the facts, and they may find 
tribe is ascribed to the growth of the taste for property their own moral, which may or may not be his One of 
itself (cf. p 365) Letourneau would explain the present the best instances where the materials presented seem to 
universality of human sympathy as a bequest to us from 
the days when all property was common (p, 57) The 
republican organization passed into the monarchical,where 
the tribe was governed by us chief (pp 56 seq ) This 
political change was rather an effect than a cause of 
coincident industrial changes, especially the introduction 
of private property in slaves and women 11 A comparison 
of the American tribes, placing them in a graduated senes 
from the primitive system of communistic equality up¬ 
ward, plainly shows that, at least in this part of the 
world the establishment of aristocracy and here¬ 
ditary monarchic power has merely crowned an 
economic evolution wheieof the point of departure 
was the institution of slavery, and the consequent de¬ 
velopment of agriculture, whence arose ihe rupture of 
primitive equality, creation of exchangeable values, 
development of private property, contrast between rich 
and poor, foundation of castes, and hereditary succes¬ 
sion pt (p 61) This passage, amongst others, betrays the 
tendency—fashionable in some quarters at the present 
time—to regard all social development as due mainly, if (London Iliffe and Son, 1&92 ) 

not wholly, to economic causes Not that economists "T^HIS little work is intended, as the title states, for the 
by profession are grata persona to our author On the ^ use of beginners But the author has made the 

contrary, they are only mentioned to be rebuked, and way of beginners hard, by leaving in his pages the largest 

their doctrines only to be caricatured (see pp 91, 96, cf collection of misprints and other slips which we recollect 
120, 124, ic) But, as by some sections of German to have met with in so small a compass. 

Socialists, so by Letourneau, wc are given to understand Q* 1 very first page, in the opening lines, there oc- 
that the politics, religion, and general character of a curs a wrong formula for urea , and the book ends with a 
society are determined by the conditions of industry and wrong formula for aldehyde-ammonia We do not pro- 
the termi of property therein prevailing, while no sufficient pose to convert this notice into a table of errata , but the 
allowance is made for the reaction of the former set of following may be given as illustrating the sort of guid- 
phenomena on the latter ance which the beginner may expect On p 75 » the 

To sum up at this third stage in the development from brief space of three lines, we meet with 11 (COOH|)/' 

sa\ ngery (the early monarchical system), the idea of per- 41 C s H a (OHJ " and 11 C a H fl (OH a )COOH/' as represent- 
sonal property is extended from weapons and tools which respectively oxalic acid, glycerin, and—monoformin t 
a man has made, to the trees which he has planted, and The blunder, in each case, consists, of course, in placing 
then to the plot of ground he has cleared and sown a coefficient inside instead of outside the bracket, but we 
After that thftidea of private property maybe considered doubt whether, even with this correction, the last expres¬ 
to be full formed and definitely launched on its modem sion, with its carboxj l-group in place of the group 
career of development (p. 72) The great cause of private O CHO, would be recognized, even by an experienced 
property is agriculture Where there was only paatuae, chemist, much less by a beginner, as representing mono- 
as with the Houentots, the private property was only in formin 

cattle, women, and children (p 79) Agriculture brings Blunders, due to carelessness, are not confined to for- 
ub to extended forms of slavery, and to forms of property mulae Thus we find “ Pure white precipitate of silver 
and modes op valuing and exchanging it that approach oxidi (p 13), whereas the context shows that silver 
more and more to modern ideas chlondt 11 meant, 11 tthme dichloride, CgHjCl,* (p 37) , 

We need not follow our author into the minutta of his 11 lead the gaB into lime water, and note the formation of 
account of u primitive monarchies 99 and empires. He insoluble carbon dioxtd* (p 51); “ by the further ehlorin- 
gives a survey of mankind from China to Peru, and from ation of methyl chloride we get ethyUdetu chloride" 
the earliest limes to the period of Roman, feudal, and (p 67), whilst, on p 99, "grains w is twice given instead 
modern civilization. The earliest stages of the develop- of “grams” But the worst blunder we have met with 
ment are (rightly enough) treated more fully than the occurs on p. 109, where, possibly owing to a transposition 
later, the later being the more generally known The of the pages of the author's manuscript, the explanations 
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justify a different moral than the one drawn from them 
is that of the dessa or village community of Java It is 
pronounced to have excellent results, particularly in 
increasing population (p 121), and is contrasted with “ the 
selfish African system" (p 122) , but by our author's own 
account it is a combination of private and collective pro¬ 
perty, not an example of the latter by itself (cf pp 114,115). 

The book is, we may presume, translated from the 
French , and this will account for the use of “ alienist ” for 
"lunacy doctor” (p 370), 1 “ disengaging ” for “ analyzing n 
(P 373 ), and "salaried” for 11 wages-earnmg ” (p 375) 
But, as a rule, the language is correct and clear English 

J B 

LEAPER'S «OUTLINES OF ORGANIC 
CHEMISTRY" 

Outlines of Organic Chemist*y By Clement J Leaper, 

F C S Specially written for Schools and Classes 
connected with the Department of Science and Art 
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which should follow Experiment 112 (Preparation of Ethyl 
Nitrite) have been moved on by a whole page, and made 
to follow Experiment 115 (Preparation of Nitro-ethane) 
The utterly bewildering effect of this jumble, which is en¬ 
hanced by the unexpected re-entrance of the subject of 
nitro-ethane in the middle of a paragraph a little later on, 
cannot he realized without reading the passage 

The work is intended to combine practical with theo¬ 
retical instruction The selection of experiments is, on 
the whole, judicious, and the practical directions are gener¬ 
ally good This is not to be wondered at, as the author 
has evidently, in these points, followed pretty closely 
Prof Emerson Reynolds's “Experimental Chemistry," 
even to such details as the substitution of a tin oil-can for 
a distilling flask (p 99), or a peculiarity in the bending of 
a tube (p 74), and to the reproduction of some of the 
illustrations—in every case without acknowledgment 
Prof Reynolds is not, however, responsible for the illus¬ 
tration on p 17, in which the distillate from a Liebig's 
condenser is represented as falling from a considerable 
height into a flask placed below 

It is not true that (p I2) u ever^ organic compound 
containing nitrogen will, when fused with metallic sodium, 
convert ihe laLter into sodium cyanide" Diazo-coin- 
pounds do not yield any cyanide , and compounds 
containing sulphur as well as nitrogen form thiocyanate 
Nor is heating a cyanide with excess of concentrated 
sulphuric acid (p 76) a method of distinguishing it from 
a formate 

The authors slyle is occasionally slovenly, and some¬ 
times wor^e “ Observe how the fact ihat oxalic acid so 
readily split up into CO, C 0 2 and H 2 0 support (jvr) this 
graphic formula for it" (p 117) 

On the whole, we suspect that teachers will prefer a 
text-book which calls for fewer marginal corrections 


OUR BOOK SHELF 

An Introduction to t\c Study of Botany , with a special 
chapter on some Australian Natural Orders by 
Arthur Dendy, D Sc , and A H S Lucas, M A Small 
flvo, 272 pages with about 30 pages of woodcuts 
(Melbourne and London Melville, Mullen and Slade, 
1B92) 

The authors of this little work are both teachers of 
Natural Science in the University of Melbourne and it 
ib specially intended for the use of students in Australia 
With this object in view it would have been better per¬ 
haps to have selected common Australian types to illus¬ 
trate the life history of the great divisions of the vegetable 
kingdom; but Ptnus is laken as a representative of 
gymnospermi and Veaa of angi09perms Whether these 
plants are both easily procurable in Australia we are 
unable to say, but even in that case It would have been 
better to have taken native plants Possibly the prepar¬ 
ation of Illustration! may have Influenced the author?, for 
they are largely. In the firsi part, 11 modified/' 11 simplified," 
or adapted "figures from well known books, or they are 
tiipply copied Taken a! a ^vhole, we do not doubt that 
this primer will prove useful to students, but it needs 
much revision to make It what it ought to be Here and 
there, where we have tested it, we have found serious 
shortcomings. Take for example the account of the 
divisions of the vascular cryptogams 
M 1. Filicinea.— These are the ferns which constitute 
a Very large ahd interesting subdivision The full account 
already given of the common bracken renders a detailed 
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description unnecessary in this place There are two 
principal subdivisions of th t Fihcinea f the homosporous, 
which produce only one kind of spore, and the hetero- 
sporou 3 , which produce large megaspores and small 
microspores The former include all Llie ordinary ferns 
and are again subdivided into six 'families/ of which 
the PolypodiaceiE are Lhe best known and most abundant, 
including most of Ihe common ferns, such as Pteris " 

One would have expected a word or Lwo respecting the 
hetero^porous group—the Rhizo<.arpe<r % with some mention 
of Marsilea } so memorable in the history of Australian 
exploration , but the authors seem to have come to grief 
between the older and newer classifications of vascular 
crvptogams, for in another place (p 90) we read of 
11 neterosporous ferns ” The definition of the Lquisetmecr 
contains no reference to the spores , and the description 
of the Lycopodinece contains no information at all It 
runs ihus “ This group includes the club-mosses 
{Lycopodium') and the beautiful Selaginella , a pLint 
frequently grown in conservatories for decorative pur 
poses 1 ney are all of rather small size, and are popularly 
spoken of as “ mosses ” owing to the general appear 
ance of the plant with its numerous very small leaves" 
Comment on such a description w T ould be superfluous 
In lhe classification of the cellular cryptogams, lichens 
are altogether left out, and are apparently not mentioned 
anywhere In fact the same incompleteness and inexact¬ 
ness pervades the book, which opens with a eulogistic 
preface by W Baldwin Spencer, Professor of Biology 
in the University of Melbourne \V B H 

A German Science Re ado (Modem German Series) 

Compiled by Francis Jones, F R S E (London 
Percival and Co , 1892 ) 

Tht idea of introducing to English readers extracts 
from the works of many well known German Baentifit- 
authonties will be thoroughly welcomed The author 
has brought together sixteen very interesting articles on 
several branches of science, supplemented with notes, in 
which difficult passages are translated, and a glossary of 
the technical terms not usually found in dictionaries 
Among the articles we may mention, Electric Telegraphs 
by Bernstein , Ice and Snow by Kantz , Air by Mullrr , 
Aniline Dyes by Kekuld f Spectrum Analysis by 
Kirchhoff and Bunsen, &c W 

More About Wild Nature By Mrs Bright wen (Lon¬ 
don T Fisher Unwin, 1892) 

Mrs Briohtwen’s book on “Wild Nature Won by 
Kindness " was so widely appreciated that she has been 
encouraged to prepare a second volume of the same 
general character It speaks well for her knowledge of 
animals, and for Jier interest in their habits, that the 
new sketches are written in as fresh and bright a style 
as if she had never before occupied herself with the 
mass of subjects with which she deals, She is a careful 
and accurate observer, and all readers who care for 
natural history will find much to please them in the facts 
and impressions she records The author*! illustrations 
add greatly to the charm of the text 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible fbr opinions es 
pressed by his correspondents Neither con he umlertah 
to return* or to correspond with the writers of rejected 
manuscripts intended or this for \any other part 0/ Nai ukk 
No notice it t$ken of anonymous communications ] 

Arborescent Frost Patterns 

Os Sunday last, December 4, I observed a curious pheno 
mefiOD, which I do not remember having ever teen before m 
the itreeli of London AJohg the Eustop Hoad, the Marylebone 

G 
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Road, and other thoroughfares having an east and west direc 
lion the paving flag-t were all covered with a striking, vegetuhle- 
like pattern which might be most appropnalely described a* an 
arborescent tracery The pattern was not foinied of ihe usual 
small and delicate frost figures &uch or we are fauilliir wilh on 
window panes, but was made up of liipe and I>olrl|y fronded 
designs Mich ns shown in the sketch, whu.li I hurriedly made un 
the »poi — 



The "bond*’* were from one to two feet in length, and often 
most gracefully curved A keen wind was blowing at the time 
from a few degrees north of west and the flags had evidently 
been coated with a thin layer of mud from the previous night’s 
rain 1 aitnbule ihe pattern to Ihe rapid freezing find evapora 
lion of ihe water in this surface layer of mud which was going 
on during the morning I only noticed the tracery along ea^t 
and west thoroughfares , in sheltered streets not swept by the 
cold wind no design was visible The phenomenon may be 
known well enough to others, but by many, liki, m>sclf, it may 
have hyjie’-t'j been passed ovci unnoticed My chicF object in 
■ending this description is to call attention tn the very VLgetable- 
like appearance of the pattern If allowed to dry in a calm 
almosphcic and then buned under a fine alluvial or other de¬ 
posit a record would be preserved which the future geologist 
might at first Bight be tempted to read as 11 vegetable remains " 
I have seen very similar tracery in the London clay about 
Clacton on Sen and elsewhere. R Meldola 


Ice Crystallites 

Thk interesting facts recorded by your correspondent 
C M Irvine on p 31 recall some unrecorded observa- 
110ns of my own On several occasions during recent winters 
I have observed the~e crystallographic forms of ice on a 
gravel walk by the side of my Lawn, in places where, owing to 
lauliy gradients, the water does not completely drain away at the 
surface, and ihe ground just below the surface h in consequence 
more saturated wuh water than at other spoLs. Theacicular ice 
forms have appeared in bundles standing upbelween ihe pebbles 
and capped by earthy material, just m described by Mr Irvine, 
and id previous communications to Nature by Mr B Woodd 
Smith (nee hit letter on p 59) Ihe nature of the soil 
agrees with that described by ihei»e two observers, so far as 
permeability to water is concerned , and 1 think they appeared 
un the occurrence of clear frosty weather after a thaw and meh- 
ing of previous bdow My oiwervations, however, extended 
further than theirs appear u> have done I was at Lhe lime pur 
suing the study of iha glassy acicular crystaihtts of sulphur 
(which are erroneously described as 11 crystals" in most text¬ 
books on chemistry) These, on examination with polarized 
light (as l have described elsewhere) are found to be destitute of 
any crystalline Internal structure (in fact truly vitreous or isotropic 
maases in spile of their crystallographic outlines) , such structure 
developing, as devitrification proceeds, by crystallization in the 
orthorhombic system, to which the outlines of the crystallites do 
not conform * 

Id Nature (vol. ixxvil. p 104) is a letter from myself, 
recording some observations on the vitreoaity of Ice, as exhibited 
upder certain suitable conditions by hailstones, and referring to 
a previous letter {Ibid vol, xaxvi, p 77), wherein the vitrifica¬ 
tion and devitrification of water was suggested as the possible 
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cause 01 certain structural phenomena observed In them from 
lime to time It was with Inosc Ideas present to my mind thnt 
during recent winters I have made an examination of the acieu 
Jar ice forms referred Lo, which struck me as made up of unusually 
dear and transparent u.e On lakiog my microscope out of 
doors, filled with a polarizing apparatus, when the temperature 
was a Few degrees below free7ing, will) a thick overcoat on In 
prevent the heat of one's body fiom affecting ihe ice-needles, 1 
lound that, on taking them from the g'ound and placing them at 
once on the stage between crowed “NicoU,” ihey appeared to 
be comphttly isotropic, as they had no reaction on polarized light 
I have concluded, therefore, that these ice needles are strictly 
analogous (physically) to ihe prismatic crystallites of sul 
phur , and they resemhle precisely lhe nuciosiopic lathe shaped 
forms, into which I have seen a perfectly clear minute plalc of 
sulphur-glass break up in the first stage of devitrification The 
explanation suggested by Mr Woodd Smith, that they may 
have been formed by a slow giowih of ice at their base, ihe 
molecular movement ol water in Lhe soil keeping up the supply 
so long as refrigeration continued, lias seemed lu me lhe most 
natural one , their isotiopic mulemlar structure is no doubt due 
10 lhe rapidily of freezing owm^ t 1 a sudden fill of lemperaiuie 
at lhe spot A 1 m\ im 

Wellington College, Berks, Now. nbci 27 

The I \>Inet 1 /iL as Alleged Examples of Variation “almost 
Unique among Animals ” 

lr h barren work for the parties in a controversy merely to 
deny each other’s statement* wuhout adducing furlher evidence 
Mr Bateson first slated ihal var mystatca did not mimic 
Homines muscorum I replied that it did, and the statement in 
my lettei in no way depended on lhe La.se at lhe Kuyal College 
oi Surgeon 1 ?, lmt on a careful lo in [Jin', on of the in;.ecU m lhe 
Oxford Museum It is useless for me lo repeat that I regard it 
as an example of mimicry, not indeed equal to th.il afforded by 
Lhe same fly and Bam bus hntomm, hut fir hater Lhan many 
olliers whiLh aie generally believed to lie ins cinces of ihn 
pimciple (such as the resemblance of Cfytus amtis, or even the 
icHcinblancL—admitted by Mr Haleson in hih first Idler—ol 
I oitutlla n/awi, lo a wasp) I therefore propone Lo furnish 
the Lditor ur NAiURKwilh phoLographs of the I'oliucll* and 
humble bees for reproduction, so that readers can judge of the 
umiier for themselves 1 will do my best to obtain a negative 
which shows the coloured bauds 

Although I believed that lhe two I ondon Museums supported 
iny view, it will be oovious to any one who reads the letter that 
I did not rely on such support, but on my own comparison of 
the insects 

Mr Bateson has offered do further evidence in support of his 
remarkable assertion that the variation of the Voluctlla is 
unique I am not surprised that he should pass over ihu part 
of my letter, for I felt sure that there was no further evidence to 
offer It will be remembered that this evidence was contained 
in Lhe “brief statement of fads’* given in his first letter, and 
is practically summed up in (he sentence “This fly exhibits lhe 
rare condition of existing in two distinct forms in both sexes ’* 
In assuming this rarily lo be so excessive that the words 11 al 
most unique” may be applied to it, and in evidently considering 
that we must proceed as far as the peach and nectarine in order 
to find a parallel, Mr Bateson exhibit* a want of acquaintance 
with the facts of variation which 11 very suiprising in one who is 
believed Lo have spent some years in their study For there u 
no essential biological difference between this variation and 
many others, examples of which I gave in my lost letter, and 
which could easily be multiplied In fact, many a “ showcase ” 
would have corrected such a mistake Compared wilt the 
magnitude of this erroneous statement in Mr BaletoQ'l first 
leuer, lhe details under discussion assume very smalt propor¬ 
tion* In considering that “no speculation is needed to enhance 
the exceptionally interesting facts ol the sanation and the re¬ 
semblances of the Valuttlia" it would appear that Mr Bateson 
seeks to replace that most invaluable servant of science, specula¬ 
tion, by far reaching and unsupported assertion. 

In his last letter Mr Bateson says “it is admitted that in 
making this statement Mr I’oullon relied not on original 
authorities, but on the general Impression of others ” bo far 
from this being the case I stated my belief that the impression 
is prevalent among those who art original authorities on Jthe 
Hymenopteraand their parasites, and I also showed that nothing 
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is advanced by the authorities quoted by Mr BaLeson which 
can be regarded ae antagonistic to this impression by any one 
who knows a little about the working of hertdily m insect 
varieties 

A word about " showcases '* I Hope that no reader of 
NaiURF may be led 10 tbink lightly of these as a means of 
instruction, and m one of the chief objects of n great museum 
because M r Bateson states Lhat there i*. a w rong identification in 
one at the Royal College of Surgeons, and because of the distinc¬ 
tion which he is ho careful tu draw between these and other 
case* Some of the most valuable specimens in the world are in 
“ showcases ” They form one of the most admirable featuiea 
in modern museum ai rangemem, and the best material obtainable 
1* set aside for them This is equally true on the continent and 
in our own country, where Fruf Sir W Flower and I'rof 
Stewart have devoted an immense amount of time anil labour 
to this department, an important recent feature of Inxh ilieir 
museums being the illustration of the uses of colouring in 
animals Pro? Lankeatcr too 1* developing the same method 
oT lnsl.uUion with gieat success in the Oxford Museum 

It n in 110 way remarkable or reprehensible Lhat four recent 
writers (Mr Lloyd Morgan, Mr Beddard, Mr Romanes, and 
myself) cuncerned with this subject and knowing the care taken 
in chousing these lllustinlions, should also make use of some of 
them in their published works, 

One 11 difficulty ” brought forward by Mr Bateson is so 
futile Lhat I did not allude to it before, and only refer lo it now 
because he repeats it lie sccuii to think that doubt h thrown 
on the theory of mimicry because K ptlinczus does not resemble 
a wasp, and yet lives in its ntsts as if any believer in natural 
selection maintained that all closely allied forms must defend 
themselves in the same way ' 

As to Mr Bateson’s statement at the end of his letter that he 
only intended lo draw attention to the maLier (anil not to hurt 
me thereby), I can only say lhat this statement implies an 
extraordinary want of acquaintance with the niceties of the 
Lngliah language It is ho easy to correct mistakes without 
leaving anything but u feeling of gratitude in the mind of one 
who has made them, that, in justice to Mr Bateson’s intelli 
gence, [ am compelled lo doubt the accuracy of his memory 

Oxford, November 27 Eduard R PulJl ln\ 


“A Criticism on Darwin ” 

I writ E to protest against whai appeals lobe a growin * 
habiL on the part ol cerium publishing hrms of advertising 1 heir 
books in a most misleading manner, viz by selecting any 
phrase from a notice of the book which may serve Lo indicate 
that the writer’s opinion on the work a-* a whole is favourable, 
whereas, if quoted wuh Us immediate context, the passage would 
prove the precise opposite For example, I see In Nature and 
elsewhere an advertisement of Mr David bymesbook “On 
the Modification of Organisms , a Criticism of Darwin " (Simp- 
kin, Marshall, and Co ), in which I am quoted as having called 
the writer ''a. shrewd critic ” btanding by itself these word* 
imply that I have somewhere recommended the work as well 
worthy ol perusal 1 he fact of the matter, however, 10, that the 
words occur in a foot note which 1 added to the proof of my re¬ 
cently published book on f ‘ Darwin and Alter Darwin, 1 ' for the 
expressed purpose ‘‘of showing the extraordinary confu-ion of 
mind which Hill prevails on the part of Darwin s critics, even with 
reference to the very fundamental parts of hia theory JI Else 
where in ihe same looi-noie 1 refer to the writer's “ almost 
ludicrous misunderstanding* ” , and conclude by saying that he 
"shows himself a shrewd critic 111 3 ome other parts of his essay, 
where he is ilot engaged especially on the theory of natural 
selection." 1 may now add that the only parti of his essay 
to which these advertised words apply aie those where he 
treats of the dektenous effects of in breeding 

George J Romanes 


Animat^’ Rights 

I AH D 0 t surprised that you should find my essay on 
"Animal*’ Rights" an “absolutely useless" one, for I 
certainly did not design it Lo be a congenial hand book for the 
■ptStogiaU of Vivisection Nor do I the least object to your 
drawing What conclusions you like from the premisses laid 
down by me, even though you seek your justification tif 
▼ivlfectwa froth (he very definition that seems to me 10 be 
Komi ctetflj condemnatory of it. But, as a matter of fad, 
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and not of personal opinion, I beg to point out that you have 
utterly ram (.presented the leading principle of Lhe book, and 
that the two LomradicLory definitions of animals' rights, 
which you attribute lo my confusion of mind, are in reality the 

I ihanlom creation of your own On p 9, in referring lo 
lerbert Spencers definition of human rights, I claim for 
animals a “due measure " (not an equal amuiini) of the same 
“restricted freedom"—a claim uhlch by no means prohibits 
all use and employment of animals, an you convenienlly assume 
On p 28 I give, not a second definition, but a repetition and 
amplification of the one given onp 9, and the “due measure 
of lestncted freedom” is explained as being “a life which 
permits of the individual development, subject to lhe limita¬ 
tions imposed by the permanent needs and interests of Lhe 
community ” Surely this is intelligible enough , yet the 
reviewer has utterly failed to understand it II b Salt 
38 Gloucester Road, N W , November 26 

Induction and Deduction 

Miss Jones has not quite understood me I maintain that 
definitions should be arbitrary , but not necessarily lhat they 
should be made at random If they arc so made it will, as she 
points out, seldom happen lhat they turn out useful, or have any 
real application*, thuugh this would not affect their logical 
v.Llidi y if it amuaed any one lo make them and investigate their 
consequence* Such definitions wuh no real applications are 
fiiluilly made by pure mathematicians The peculiar value of 
the definitions of geometry consists however in the fact that 
they have so many leal applications, and it is only by a long pro 
cess of survival of the fiite t that a few such happy definitions are 
weeded out from among the many which lead to nought The 
definitions of geometry could not now be laid down at random, 
but Lhey are noiiL the le 3 g arbitrary, for they require no support 
from any d pnon considerations Edward T Dixon 

lrinity College, Cambridge, November 28 


The Present Cornell 

I HAVE to notice the following mistake in my lettet^which 
appeared in Nature (vul mKj p 561) I called comet Brooks, 
comet “r ” I now find U should be called comet “</” 

I have since writing been qmle satisfied Lhat the head of 
comet SwifL extends less towards the n than toward* the j (as 
suggested m my letter) T W Backhouse 

West Hendon House, Sunderland, November 26 

The Afterglow 

After witnessing, with Profs Lyon and Orr, remarkable 
effects of afterglow on November 27, I wailed for the nexL issue 
of Nalure (No 1205), in the expeclaiion lhat similar phe¬ 
nomena would be mentioned as having been seen in the British 
Isles Curiously enough, the letter oil “Afterglow” in that 
issue comes from llonolu’u, dated November S li u possible, 
however, that ihe effects of volcanic dust from one of lhe great 
eruptions of the post slimmer ire now beginning to be noticeable 
in opposite hemispheres ”1 hi Krakaiob eruption of Auguit 
27, 188j, appear* lo have caused exceptional afterglows in 
Honolulu on beptcinher 5, and in Western Luropc by November 
9, in the same year 

From the top of Kdiiney Mill, on November 27, at 4 lo p m , 
we witnessed an extraordinary combination of cloud effects, 
bitch as I do not remember having seen since the winter of 
1883-4. Oa the weu, dense clouds were forming upon Twu 
Rock Mountain, and streaming down into the hollow of Corrick- 
mines f but beyond them a clear golden su riser, passing above into 
green and intense blur, w as vikilde above the munmils of the hills 
Fleecy cirrus clouds in Lhe renilh were a delicate pink against 
dear blue, and thin glow extended to all the higher ciuud- 
ma>sea In the east, until the tea itself became rose pink by ie 
flection But In the extreme east the exceptional magenta 
tints, almost violfri, that characterized many of the Krakaiao 

{ ’lows, were strikingly apparent, (hough m parr veiled by the 
ow grey cloud mi the Channel These effects were at their 
maximum when tne bud bad let half an hour , they would doubt- 
leu have been of much longer duration but for Lhe near clouds 
forming on the mountains. 

Onex thoughts at once lumed to the great eruption of Sangir 
m lhe Philippines, which occurred, however, ai far back as 
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Jane 7 of thU year Weather and locality have been against my 
seeing clear sunsets until to-day, when no unusual effects were 
noliccable, but Mr Bishop’s letter makes it possible that in 
other places similar effects may be observable 

Grenville A J Cole 
Royal College of Science for Ireland, Dublin, December 4 


ELECTRICAL STANDARDS 

T HE following supplementary report has been pre¬ 
sented to the President of the Board of Trade by 
the Electrical Standards Committee — 

To the Right Hon A J Mundella , M V , Tnudint of 
the Foard of Trade 

Subsequently to the presentation of our former report 
to Sir Michael Hicks-Bcach in July, 1891, we were in¬ 
formed that it was probable that the German Government 
would shortly take steps to establish legal standards for 
use in connection with electrical supply, and that, with a 
view to secure complete agreement between the proposed 
standards in Germany and England, the Director of the 
Physicp-Technical Imperial Institute at Berlin, Trof von 
Helmholtz, with certain of his assistants, proposed to 
visit England for the purpose of making exact com¬ 
parisons between the units in use in the iwo countries, 
and of attending the meeting of the British Association 
which was to take place in August in Edinburgh 

Having regard to the importance of this communica¬ 
tion, it appeared desirable that the Board of Trade should 
postpone the action recommended in our previous report 
until after Prof Helmholtz's visit 

That visit took place early in August, and there was a 
very full discussion of the whole subject at the meeting 
of the British Association in Edinburgh, at which several 
of our number were present The meeting was also 
attended by Dr Guillaume, of the Bureau International 
dea Poids et Mesures, and Prof Carhart, of the Uni¬ 
versity of Michigan, USA, who were well qualified by 
their scientific attainments to represent the opinion of 
their respective countries 

It appeared from the discussion that a few compaia- 
tively slight modifications of the resolutions included in 
our previous report would tend to secure international 
agreement 

An extract from the report of the Electrical Standards 
Committee of the British Association, embodying the 
results of this discussion, was communicated to us by the 
Secretary, and will be found]in the appendix to this report 
Having carefully reconsidered the whole question in 
view of this communication, and having received the 
report of the sub-committee mentioned in resolution 14 
of our previous report, we now desire, for the resolutions 
contained in that report, to substitute the following — 

RESOLUTIONS 

(1) That it is desirable that new denominations of 
standards for the measurement of electricity should be 
made and approved by Her Majesty in Council as Board 
of Trade standards- 

(3) That the magnitudes of these standards should be 
determined on the electro-magnetic system of measure¬ 
ment with reference to the centimentre as unit of length, 
the gramme as unit of mass, and the second as unit of 
time, and that by the terms centimetre and gramme are 
meaQt the standards of those denominations deposited 
with the Board of Trade 

(3) That the standard of electrical resistance should 
be denominated the ohm, and should have the value 
1,000,000,000 in terms of the centimetre and second 
(4) That the resistance offered to an unvarying electric 
current by a column of mercury at the temperature of 
dating ice 144521 grammes In mass of a constant cross 
sectional area, and of a length of 106 3 centimetres may 
be adopted as one ohm. 
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(5) That a material standard, constructed in solid 
metal, should be adopted as the standard ohm, and 
should from time to time be verified by comparison with 
a column of mercury of known dimensions 

(6) That for the purpose of replacing the standard, if 
lost, destroyed, or damaged, and for ordinary use, a 
limited number of copies should be constructed which 
should be periodical!) compared with the standard ohm 

(7) That resistances constructed in solid metal should 
be adopted as Board of Trade standards for multiples 
and submuliiples of the ohm 

(8) That the value of the standard of resistance con¬ 
structed by a Committee of the British Association for 
the \dvanccment of Science in the years 1863 and 1864, 
and known as the British Association unit, may be taken 
as 9866 of the ohm 

(9) I hat the standard of electrical cunent should be 
denominated the ampere, and should have the value one- 
tenth (01) in terms of the centimetre, gramme, and 
second 

(10) That an unvarying current which, W^n passed 
through a solution of nitrate of silver in water, m accord¬ 
ance with the specification attached to this report, deposits 
silver at the rate of 0001118 of a gramme per second 
may be taken as a current of one ampere 

(11) I hat an alternating current of one ampere shall 
mean a current such that the square root of the time- 
average of the square of its strength at each instant in 
amperes is unity 

(12) That instruments constructed on the principle of 
Lhe balance, in which, by the proper disposition of the 
conductors, forces of attraction and repulsion are pro¬ 
duced, which depend upon the amount of current passing, 
and are balanced by known weights, should be adopted 
as the Board of Trade standards for the measurement of 
current whether unvarying or alternating 

(13) That the standard of electrical pressure should 
be denominated the volt, being the pressure which, if 
steadily applied to a conductor whose resistance is one 
ohm, will produce a current of one ampere 

(14) That the electrical pressure at a temperature of 
15 centigrade between the poles or electrodes of ihe 
voltaic cell known as Clark's cell, prepared in accoi dance 
with the specification attached to this leport, may be 
taken as not differing from a pressure of 1 434 volts, by 
more than one part in 1000 

(15) That an alternating pressure of one volt shall 
mean a pressure such that the square root of the time- 
average of the square of its value at each instant in volts 
15 unity 


(16) That instruments constructed on the principle of 
Lord Kelvin’s quadrant electrometer used ldiostalically, 
and, for high-pressures, instrument on the principle of 
the balance, electrostatic forces being balanced against 
a known weight, should be adopted as Board of Trade 
standards for the measurement of pres5ure f whether un¬ 
varying or alternating 

Courtenay Boyle 
Kelvin 
P Cardew 
W. H Prbbce 
Rayleigh 

T W P BLOMEFIELD, Secretary 

November 39 


G, Carey Foster 
R- T Glazebrook. 
T Hopkinson 
W E Ayrton 


ON THE PHYSIOLOGY OF GRAFTING » 

r HE volume before us contains the record of several 
years of research upon the effects of different forms 
of grafts (using the term in its widest significance) in the 
vegetable kingdom. 

1 " Utbir TnnuUni Alloa am PfluMakfirpar. Untenuehtmfrn hit 
Phyilolo|U nod Pathologic " Von Dc Herman VOchUng. ULt 12 litho- 
grmphlefuo Tibia and 14 Figuiu Ini Tute. (TQblngu L**pp, 189* ) 
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Opening with an historical introduction which deals 
briefly with the development of the art from classical 
times down to the present day, the author proceeds to 
indicate ihe general scope of his own investigations, and 
to describe the methods of experiment which he employ ed 
The immediate problems which he sets himself to solve 
are contained in two questions which occur on an early 
page of his book, namely—Is it possible to remove parts 
of a given plant and transplant them to any other position 
in the same or a similar plant ? And upon this question 
follows the second—What is the nature of the reaction 
which occurs between the newly-introduced portion and 
the surrounding tissues ? 

But although these form the proximate questions which 
are to be answered bv means of a large number of well- 
conducted experiments, it soon becomes clear lo the 
reader that the chief interest which attaches to the results 
obtained depends on their application to the theory of 
polarity of cells md tissues which Prof Vochting has al¬ 
ready put forward elsewhere 

The plants chiefly (but by no means exclusively) used in 
the investigations were Beta vu/^atis and Cydonta japo- 
tuca The former is of a fleshy and succulent character, 
whilst the latter is a woody plant which happens to be 
specially adapted to the various operations of grafting, 
and, as it is a perennial, it admits of the results of the 
experiments being watched for a considerable period of 
time Prof Vochting distinguishes in every pai t of the 
plant between a ‘'shoot pole ' and a “root-pole, 5 ' and 
these he considers to be always present, hov ever small 
the plant member, or piece of excised tissue, may be 
The polarity manifests itself at Ihe free surfaces, much as 
the effects of the magnetism of a bar magnet are visible 
at its ends , and moreover, just as the pieces of a broken 
magnet are themselves duly polarized, so \lso fragments 
of tissue exhibit relations of polarity identnal with those 
characteristic of the organism from which they were 
derived 

The first precaution necessary to secure success in 
grafting is to respect the existences of the shoot- and root- 
poles, and to insert the scion in such a way as to bring 
its poles into due correspondence with those of the stock 
Acting upon this principle it is found that, generally 
speaking, any member may be grafted on any other 
member unless there is some special reason to the con¬ 
trary, such as may be connected, for example, with nu 
trmon or water-supply The leaf of the beet will “ take ” 
if grafted on a root, and vue verui, and it was aFo found 
that it was possible, in the case of roots with diarch 
bundles, to effect a union even when the xy Iern planes 
in the two portions were made to cross each other aL 
right angles , analogous results were also obtained with 
leaves Hence the author concludes that there is no 
inherent fixity in the organization of plants which pre¬ 
determines a definite sequence of the chief members of 
which they arc composed 

Experiments were made with the object of determining 
the mutual reactions between the stock and the scion, and 
the conclusion arrived aL is that beyond such changes as 
may be referred to nuintional and similar causes, the 
two remain unaltered, at least in so far as their specific 
characters are concerned Prof Vbchting criticises un¬ 
favourably the various alleged cases of the so-called 
" graft-hybrids," and points out that even in one of the 
best authenticated examples, that of Cyttsus Adami, all 
attempts to produce the nyt>nd afresh have resulted in 
failure. 

The most interesting part of the book Is occupied with 
the account of researches into the behaviout of trans¬ 
planted portions of tissue, the direction of whose 11 po¬ 
larity 11 does not coincide with that of the parts into which 
they are Introduced, When the inserted portion of tissue 
Is rotated on Its longitudinal axis so that Its own tangential 
Surfaces are applied to the radial ones of its new host, 
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difficulties arise in the accomplishment of a complete 
union, and these difficulties are further increased to a 
maximum when the tissue is put in upside-down, so to 
'ipenk, that is with its own poles presented to similar 
poles in the stock A great number of experiments were 
instituted to investigate these reactions, but space forbids 
any attempt lo do more than briefly summarize the most 
important points In the case of Cydonta japontca a 
ring of rind was cut out of a twig and replaced in the 
reversed direction. In many cases the twigs behaved as 
if the tissue had not been restored at all, simply dying, 
whilst in others a subsequent healing took place. This 
healing was accompanied by a swelling at Lhe upper 
junction, together with the appearance of a ridge of tissue 
which was formed along the longitudinal suture of the 
ring from above downwards and was derived from Lhe cam¬ 
bium of the ring, and not by an ingrowth of callus from 
the uninjured cortex of the twig, as might perhaps be sup¬ 
posed In this way connection between the interrupted 
nnd was re-established, and growth recommenced But 
both at the edges of the tissue-ndge, and also between it 
and the onginal underlying xylem, the cell elements were 
found to be disposed in a remarkable manner, forming 
curved unions with the cells of the healthy tissues* 
For Lhe histological details the reader is referred to the 
original treatise , suffice it to say that Prof Vttchting be¬ 
lieves that he has found in the appearances thus pre¬ 
sented, additional evidence for the validity of his theory 
of the polarized condition of living tissues He conceives 
of these polarities as properties which are the expression 
of the innermost relationships existing between the con 
stiluenls of which cells are built up He further regards 
the polarity of any tissue as irreversible when once the 
direction has been imparted to it, and he finds justifica¬ 
tion for this view not only in the details of his own ex¬ 
periments on grafting, but also in the results of investiga¬ 
tions conducted by Kny and others, on the effects of 
compelling parts of plants to grow in a reversed position 
After discussing some of Lhe objections to his theory, 
without, however, disposing of them all, the author con¬ 
cludes by stating, with considerable reserve, some of the 
wider applications of his theory in explaining gcotropism 
and other allied phenomena. 

The book certainly forms one of the most important of 
the recent contributions to plant physiology, and the ex¬ 
perimental details are well illustrated in the eleven plates 
which accompany the text, whilst the diagrams in the body 
of the work serve to render the author's theoretical views 
more intelligible J. B F. 


NOTES 

A gold medal is to be presented to M Pasteur on December 
27, his seventieth birthday 

On Monday Lord Durham laid the foundation stone of a new 
wing of the College of Science, Newcastle, which, like the Col¬ 
lege of Medicine in the same city, li a branch of the Durham 
University The College of Science was established at West- 
gate hill, Newcastle, id 1871, Lord Armstrong laid the foun¬ 
dation stone of lhe present premises at Ban as Bridge in 1887, 
and in the following year the existing wing was opened by the 
Marquis and Marchioness of Lome The success of the institu¬ 
tion 19 strikingly Indicated by the fact that the increase In the 
number of students has rendered a new wing absolutely neces¬ 
sary 

Dr* Werner SrEMRNfl, the well-known electrical engineer, 
died at Berlin on Tuesday. He was seventy-six yean or age. 

Mr. W t H. Prerce, F R*S , has been appointed a member 
of the Royal Commission on Electrical Communication with 
lighthouses, &e>, in the place of Mr Edward Graves, de i 
oaased. 
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Mr W Matiieu Wiiiiams, who had a cousiderable 
repulotion as a metallurgist and a popular writer on scientific 
■objects, died at his residence, near Willesden, on November 

8 He was In his seventy fourth year Among his writing! 
at His well-known books on "The Fuel of the Sun," 
"Science in Short Chapters," and "Through Norway with a 
Knapsac k" 

\Ve have to recurd the death of two distinguished Continental 
cryplogamists, Dr F v Thumen, Lhe well known mycologist, 
foimerly Director of Lhe Chemjco Physiological Experiment 
Station at Klosternenberg , and Dr C M Gottsche, of Altona, 
one of the authors of the Synopsis Hepatic arum , and one of the 
leading authorities on Mosses and Hepaticse, in the eighty-fourth 
year of his age 

The Master and Fellows of Gonville and Cams College, Cam¬ 
bridge, have elected as Honorary Fellows the following graduates 
of the college —Alexander Henry Green, FRS, bracketed 
sixth Wrangler, 1855, formerly a Fellow nf the College, Hie 
Professor of Mathematics, Yorkshire College of Science, now 
Professor of Geology, Oxford , Arthur Rausome, M D , F R S , 
First class Natural Sciences Tripos, 1856, Physician toiheMan 
cheiter Hospital for Consumption and Diseases of the Throat , 
and George John Romanes, FRS, Sir Robert Rede’s lecturer, 
1883, late Frofessor of Physiology in the Royal Institution of 
Great Britain 

An important conference on technical education was held at 
Newcastle on Saturday It was summoned by the Technical 
Education Committee of lhe Northumberland County Council 
Sir M White Ridley, lhe Chairman of lhe Council, said lhat 
lhe scheme of the Technical Education Committee, generally 
speaking, had opened out two progressive educational roads from 
the elementary day school onward— first, for day scholars, by 
means of scholarship! , and secondly, for evening students by a. 
graduated system of classes 1 he work in progress under that 
Huheme had already been verv exlensive As regarded agncul 
lure, there had been courses of lectures on manuring land, 
poultry-keeping, farm *lock, r dairy work, &c Iducational 
courses had heen given in Tinning, mechanics, electricity, engi¬ 
neering, ship building, Ac As regarded the fishermen also, a 
very successful mclhod had been adopted of leaching lhe men a 
few plain scientific facia wlih regard to coasLal navigation, the 
habits of fishes, and so oil After the deln ery of the Chairman’s 
speech the Committee’s scheme was carefully discussed. 

PRIZES and certificates in connection with the City and Guilds 
of London Institute will be presented on Monday, December 12, 
at Merchant Taylors’ Hall, Threadneedle street, by Mr William 
Anderson, F.K.S The Lord Mayor will preside, 

At the General Monthly Meeting of the Royal Institution on 
Monday, the special thanks of lhe members were returned to 
Mr Ludwig Mond for a donation to the fund for carrying on 
Investigations on liquid oxygen 

Mr Streeter held a reception on Saturday at 18 New 
Bond Street for the first display of sapphires from the Montana 
minea At the same time an assortment of chrysoprose jewels 
wai exhibited, and alio a black diamond, said to be the largest 
yet discovered Mr Streeter also showed, among other thing*, 
a coiled ion of different specimens of pearl-beanng oysLer shell, 
and some curious formations of pearls in shell and loose, and in 
a variety of natural colours 

In the current number of the Geological Mag mine it is noted 
that Mr Joseph £ Carne, Curator of the Mining and Geologi¬ 
cal Museum, Sydney, New South Wales, who to ablj assisted the 
lat*Mr. C S Wilkinson during the Mining Rod Metallurgical 
Exhibition at Lhe Crystal Palace, Sydenham, in 1890, has been 
appointed by the Minister of Mines to the post of Geologicd 
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Surveyor Mr Came entered the service of the New South 
Wales Government in 1879 

The French Association for the Advancement of Science has 
received from an anonymous donor the sum of 600 franca, to be 
given in two prizes (of 400 and 200 francs), to the authors of 
the best memoirs containing an investigation, according to local 
documents, of the frequency of rabies, and the prophylactic 
measures in operation 111 a department of France, la Seine 
excepted , or in a region (two or three departments) of France or 
of Algeria The statistical figures must relate to ten years at 
least, and comprise llic results of 1892 Manuscripts to be sent 
to lhe secretary in Paris before March 31, 1893, The following 
points are noted for investigation —The number of rabid 
ammaN, of dogs of persons bitten, and dead through rabies, 
ftUo of ihose viccinited at lhe Paiteur Institute separate lhe 
cases of rabies in large towns from those in the re->t of lhe 
department , measures of sanitary police, their effect and diffi- 
Liilly of application , causes of more or less frequency of rabie?, 
nnd of vaccination , measures laken in frontier departments, &c 

Dr B Pasou\LR has undertaken a study of lhe phenomena 
anti causes of lhe very destructive disease of the vine known as 
" mal ncro,’ his obsei valions having l>een made chiefly in Sicily 
The disease makes its appearance in the form of black spoil 
and streaks on the leaves Dr Pasquale finds it to be always 
accompanied hy a Schitomycete, which he believes also to be 
US cause, and which is parasitic, especially on the tissues rich in 
prolnplasm and in other plastic substances, such aa the cambrium, 
the medullary ray«, Lhe cortical parenchyma, and the soft bast of 
Lbe amlc organs 

T HL Botanical Gazette stales that, in a report to the Cornell 
University, Prof L H Bailey firmly establishes the commercial 
value of the electric light for certain winter crops, especially for 
Utluce Certain kinds or plants, which aieinjured by the direct 
rays of lhe light, are not injured, but moy even be benefited, 
when the light passes through a clear glass globe or through a 
glass roof Auxanomeinc records appear lo show lhat lhe light 
accelerates growth, but does not change its normal periodicity 
r L his is in harmony with the observations of Prof G Bonnier, re- 
co ded in the Comptcs rendus, who finds that the electric light 
promotes lhe formation of chlorophyll in all kinds of plants, 
both woody and herbaceous 

The third appendix, 1892, or the Kew Bulletin has been 
issued ft consists of a list of the staffs of the Royal Girdens, 
Kew, and of botanical departments and establishment? at hone 
and in India and the colonies, in correspondence with Kew 

M Edouard Branly, Professor of Physic* at the Ecole 
Libre den hauies etudes, Paris, write* to as lo compldin that 
experiments made by him are attributed to Mr Dawson Turner 
in ouraccount of " Physics at the British Association " (Nature, 
August 18, p 384) We learn that in Mr. Turner's paper, and 
id the Londensed report furnished by him for publication, full 
justice was done to Prof Branly's work The reference to Prof, 
Branly wu unintentionally omitted when the report was being 
cut down for Naturf 

Messrs Macmillan & Cu will publish immediately a new 
book by Professor Oliver Lodge, entitled "The Pioneers of 
Science 11 In this volume, which will be folly Illustrated with" 
portraits and diagrams, the author describes Id popular language 
the history and progress of Astronomy Hu aim has been to 
■Late scientific facts and laws as simply as possible, to present in 
turn a living figure of each Pioneer, and lo trace his influence 
an the progress of thought. 

During the past weak barometric depressant have reached 
oox western coasts with considerable frequency. As these dir 
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turbances were pausing away from our islands, sharp fronts 
occurred in the north, where the shade temperature fell as low 
aa 13 0 in the north of Scotland on Thursday, December t The 
gales which accompanied Lhe depressions were confined more 
particularly to the north and west On Saturday, Lhe 3rd 
instant, a large cyclonic disturbance appeared from off Lhe 
Atlantic, and in the rear of this cold north westerly winds set 
in with snow or hail showers generally , in many parts of the 
country the snow wai sufficiently heavy to interfere seuously 
with traffic The teraperaiurc continued to decrease, the 
highest daily maxima being generally below the average for the 
lime of year, and at places in Lhe north and north cast of our 
islands the maximum thermometer at Limes did not rise above 
the freezing point Fir the week ended the 3rd instant the 
official reports *how Lhat Lhe rainfall was greatly in excess in 
Scotland, and rather so in Lhe south of 1 nglnnd anil some of 
the weste>n districts , but in the eastern parts of Great Hnlain, 
and in the north of Ireland, there was a deficiency In the 
Boulh-west of England the deficiency, from the beginning of the 
year, is still very great, being 22 per cent of the average 
amount 

Mr H C Russm , in his presidential address to the Roja' 
Society of New South W iIls, mentions a very carious duft of a 
“ current bottle " thrown from the Austrian man of-war Sattia, 
about half-way between Sydney and New Zealand This bottle 
found its way through twelve degrees of latitude and four of 
longitude to the coAst of Australia, two miles north of Tweed 
River, where it was found just eleven months after it was 
thrown into the sea. Mr Russell states that from what is 
known of the currents, which set strongly to the south along the 
coast of Australia, it seems impossible lhat it could have 
travelled direct, and that it was therefore probably carried east 
ward to the const of New Zealand, and thence northward 
towards New Caledonia, until it got into the current sitting 
from there to the coast of Australia , a journey of at least 
2,500 miles in 335 days, and doubtless subject to many deviations 
which made its course longer and all the more surprising 

M W Frinz;, secretary of Lhe U elgian Microscopical Society, 
has published an interesting paper on filiform inclusions 111 the 
quartz of St Denis, Mons, winch strangely simulate organic 
structures He has at the same lime discussed the origin of 
moss agates, and has repealed the experiments with colloid 
silica and certain salts by which very similar appearances are 
produced The paper, which is illustrated with a plate, is a 
valuable contribution to the literature of a very interesting 
subject 

Mr W Holland conlnhules to the December number of Lhe 
Entomologists' Monthly Magazine some good practical hints on 
sugaring Moths, he nays, often come more readily when sugar 
19 applied to the twigs and branches of the trees they feed upon, 
or twigs of loincLhing near their food-plant, than they will to 
sugar placed on the trunks of trees , Xantkia afrago, for 
Instance,[will hardly cflme at all to sugar put on the trunk of Lhe 
lime tree , an occasional one only will be got in this way, but 
by sugaring below^the Ups of the outermost branches all round 
the tree Mr Holland generally hnds about fifty on one tree, 
besides other specie" In the case of Xanthxa avraqo again, 
Lhe best place to sugar is along the outside of the beech wood 
beneath the ends of the overhanging branches, or on the 
twigs of the hedge hclow them Mr Holland has repeatedly 
taken about loo in a night In this way, when trunks sugared 
inside and outside the wood have not yielded one specimen 
Other things may be got In the same way by selecting the place 
according to the species wanted. Among Other points to which 
he calls attention is the necessity of recognising early what is 
gotbg to be a species of the year, for every year bringi some 
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particular kind more plentifully than usual The sugar Mr 
Holland uses is 11 Egyptian raw," a date sugar This is very 
dark and strong stuff, sand like, and free from lumps, and 11 
mixes easily without boding lie simply mixes it wnh lieer, and 
then adds a drop or two of essence of pears just l>eforc starting 
out There 11 rum enough in good sugar, and to add more 
iv only to make the moths drop off before they can be bagged 
'‘Jamaica foots” is a good sugar too, but it is lumpy and needs 
boiling Old black treacle will do fairly well as a bait, huL 
“golden syrup" Mr Holland believes to be a fraud Beet¬ 
root sugars, or refined sugars, arc of course bad, anil If he 
happens to be in a place where he can get only these, then, 
and then only, he adds rum 

Thf second volume of the I ransaclions of the Leeds Naturalists' 
dull, to which we referred last week, includes an interesting 
paper on the structure and life history of a fungus, hy Mr 
Harold Wager, assistant lecturer and demonstrator in biology, 
in the Yorkshire College, Victoria University The papei deals 
vuih a small microscope fungus, Pcronoxpora parasitica l as a 
l j p l of the fungi Mr Wager points out that, although in 
some respects this may not b£ the best type for the purpo i e, it has 
the advantage of ha\ mg a comparatively simple structure and 
method of development erny to understand, and serving as an 
excellent introduction to the morphological study of the fungi 
this type is nlso the mo'C interesting because many structural 
detail 11 , which arc fully described by Mr Wager, have been 
more filll> worked out in it than in any other The paper 11 
carefully illustrated, and the author gives a useful summary of 
ibp methods employed in the examination of the various 
stuicturcs he mentions 

A no\ m utilizn'ion of aluminium 13 that for the construction 
of aluminium shre pencils Major von Sillich, of Meimngen, 
found that aluminium gives a stroke on a slate, and a German 
company has undertaken the main filature of pencils based on 
that fact They arc 5mm thick and 14mm long They need 
nn pointing, and are well nigh inexhaustible and unbreakable 
The writing, which is as clear ns wiih ordinary pencils, requires 
a little more pressure It can be erased with a wel sponge. 

A lolokimfttr for comparing the intensity or colour in a 
solution with a standard solution has l>een constructed by 
Fapasogli [t consists of two graduated cylindrical vessels of 
equal diameter, through which light is transmitted from lielow 
A vertical telescope fixed above the lubes shows the turn halves 
of the field equally illuminated if the amounts of coloration are 
the ■>iime If they arc not, the heights of the liquids in the 
tubes can by a simple contrivance be ho regulated that the colours 
have equal shades Under theie conditions, the concentration 
of colouring maLLer is inversely proportional to the length of the 
column of liquid tested 

The Trinidad Field Naturalists' Club has held its first 
annual meeting, and has evidently good reason to congratulate 
itself on its success, which has surpassed the highest expecta 
lions of the members Mr Caracciolo, the chairman, in his 
presidential address, reminded the club that lhe gardens, 
plains, mountains, and rivers of Trinidad swarm with animal 
forms, about a good many of which very little is yet knuwn. 

The latest instalment of the Transactions of lhe Institution 
of Engineers and Shipbuilders in Scotland includes the address 
by Mr Robert Dundas, president, at the opening of the pre 
sent 3 mi ion, Speaking of railways, Mr. Dundos said that a 
continual improvement in rolling itock generally can be noted 
Larger and more commodious carnages are gradually taking 
the place of the smaller ones, and there Is a marked Increase 
itt the application of the bogie principle, which does well, 
aftd makes an easy running carriage when properly constructed 
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“ Long cam ages,” xaid Mr Dundas, " cannot he built to go 
round ordinary curves without either a bogie or radial axle ; 
and between the two experience leave* very liLlle doubt as to 
which 1* the better. The Tadial axle 1* an awkward arrange 
ment, and does not act with ihe same smoothness as a well 
constructed bogie with properly balanced springs to regulate 
its motion, and a bogie of short wheel base is not so good as a 
long one, the wheel base should always be more than the 
gauge to produce good results There is no better test to 
determine what is good or bad in rolling stock than the effect 
on the permanent way " 

A Valuable paper on the copper resources of the United 
Slates, read by Mr James Douglas before the Society of Arts 
on November 30, is printed in the current number of the Society's 
journal Mr Douglas notes that though for many years no new 
copper mine has been opened, the larger and richer ones, which 
have been able lo maintain existence in the face of depressed 
prices, btc directing their efforts, not so much towards increas¬ 
ing their capacity for production as towards reducing the cost of 
reduction, saving, as far as possible, the precious metals as90 
ciated wilh their ores, and securing for themselves the profits 
which have heretofore been made by the refining companies, lo 
whom 4 hey sold their furnace material ** The effect of this 
change of policy,” sa*d Mr Douglas, “may tell upon the mar¬ 
ket It certainly will affect the copper refineries of this country 
and the continent It would seem, therefore, that ihc era of 
rapid expansion is drawing to its close, and a healthier one of 
economical treatment 19 being inaugurated The demand for 
copper is so great, that, if this policy be pursued by the large 
existing mines, there will be room for the appearance of new 
compeliton, without imminent risk of over-production ” 

Mr W J L Abbott contributes to the new instalment of 
the Proceedings of the Geologists’ Association an interesting 
note on the occurrence of walrus in the Thames valley Tncht- 
ckus rosmarus, Linn , has been recorded from several places on 
the east coast, from the Dogger Bank, and from the peat near 
Ely In the Thames valley it was discovered at a depth of 33 
feet 2 inches during the excavations for the new London Docks 
It was, however, considered to have “tumbled down from 
above, ,f and fo was passed by In 1888 Mr Abbott saw a 
tusk taken out of the gravel in the course of excavations for a 
wharf in Upper Thauies-slreet , it was associated with bones of 
■pachjderma Although he felt sure of its identity, he was 
unable Lo procure the specimen, probably because his eagerness 
la obtain it manifested itself to the workman, who immediately 
affected that he would not part with it, Not long afterwards, 
>n an excavation between Ltadenhnll and Fenchurch streets a 
number of bones were taken out of the gravel which underlies 
the peal, which in turn underlies the Roman layer The upper 
part of the gravel is stained somewhat by the peal, as are the 
contained bones Amongst the latter there was a large part of 
the ikul) of a walrus, with one tooth still left 1 n situ, the other* 
having been destroyed in the rough usage to which it had been 
submitted in bygune lime* The state of preservation Is seen 
to be exactly similar to that of the other bones found with 
it, while its position, Mr Abbott thinks, leavers no question 
u to ib Pleistocene age He holds therefore that In future 
Truhickms rosmarus should be added to the Thames valley 
fauna 

At the meeting of the cheraicil section of thj Franklin 
Institute on October 18, Mr, Palmer read a note on a lilac 
colour from extract of chestnut He said that in experiment¬ 
ing with §, commercial extract of chestnut wood, with ihe Idea 
of ftalclng galloflavine (herefrom, he had obtained an unlooked- 
fH result. The extract was somewhat fermented ; that Is a 
pa r of the tannin had been changed Into gallic acid ; and Lh# 
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design was to convert this gallic acid Into gilloflavme by the 
usual method A solution of the 51 0 extract was made strongly 
alkaline with potashj and subjected lo the action of a stream of 
air for about ten hours The temperature, meantime, was kept 
below 50° F At the end of the period of oxidation the potash 
was neutralized with acetic acid The solution so obtained wai 
tested for galloflavine by working therein cotton and wool yarns 
with the addition of poladi alum While no yellow colour was 
obtained, a clear, bright lilac was developed on both the 
animal and the vegetable fibre The body giving this colour has 
not as yet been separated from the oxidized extract 

A book enluled " Mmd and Matter an Argument on 
Theism,” by the Rev James Tail, of Montreal, has been so 
well received that a third edition, revised and enlarged, hat 
just been issued (London C Griffin and Co ) Whatever mnv 
be said of Mr Tail's theology, he has a good deni to learn as 
to the temper in which the consideration of scientific problem* 
should be approached It seems a little foolish, at this lime of 
day, to talk about the “horrible plaulm” which “have ac 
companied every effort to establish man’s brutal descent ” 

A paper embodying various suggestions lo travellers was 
read at the June meeting of the Queensland branch of the Royal 
Geographical Society of Australasia by Mr J P Thomson, 
the honorary secretary of the Society Ihe paper, revised and 
enlarged, has now been reprinted from the Society's “ Pro 
ceedmgs and Transactions.” 

The Society for Promoting Christian Knowledge has issued a 
new edition of “Sinai from the Fourth Egyptian Dynasty lo 
the Present Day,” by the late Major H S Palmer The little 
book has been revised throughout by Prof Suyce 

Messrs, Newton & Co have issued a catalogue of science 
lantern*, magic lanterns, dissolving view apparatus, and lantern 
slides, manufactured and sold by them The catalogue is ac 
companied by a supplementary list for season 1892-9J 

The additions to Lhe Zoological Society's Gardens during the 
past week include a Leaser White-nosed Monkey [Ctrcopithtcus 
petaunsta &) from West Africa, presented by Mr W H 
Henmker , two Great Kangaroo^ (,Matt opus giginttus 9 9 ) 
from Australia, presented by Sir Francis Wyalt Truacott, 
J P,, F Z b , a Common Chameleon {Chameleon vulgaris) 
from North Africa, presenled by Mias 1 ruefitt , a Sykes’s 
Monkey {Ceicoptihetus albigularis 9) from West Africa, 
deposited 


OUR ASTRONOMICAL COLUMN 

Comet IIolmss (November 6 , 1892).—Computation! of the 
orbit of this comet show now that it is an elliptic one, the period 
extending to 6 78 years, very nearly the same as that" or Wolf 
Comet, 1884 III -1891 11 The time of perihelion occurred 
an June 20 7337 of this year, and the comet’s orbit may be 
mentioned as lying wholly between those of the planets Jupiter 
and Mars 

The following elements and ephemetji ^ due lo Mr. A. 
Bcrberich, and are derived from observations#»«de on Nov¬ 
ember 9 (Karlsruhe), November 18 (Hamburg), and November 
2j (Berlin) — 

EUmtnts 

Epoch 1892, November 35 5 Berlin M.T 

M *= 22 56 3 6 
A = 18 12 14 8 ) 

fl = 331 4 *V2 > Mean Equator, 1892,0 
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A New Comft (Brooks, November 20) —On the evening 
>f November 20 a telegram was received at Kiel announcing the 
lucovery of a new comet by Urooki on November 20 Ita 
joaitlon on November 20 875, Greenwich M T was given as 
El A I2h 57m 40s , Dec] +13° 25' Its physical appearance 
aos described as “circular, diameter equal to i', brighter than 
i third magnitude star, some eccentric condensation, no tail ” 
From observations made on November 21, 24, and 26, Trof 
Kreulz has found the following elements and ephemera, which 
tias been communicated by a Kiel circular post-card — 
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covered by Mr Freeman is now supposed mest probably to be 
a nebula. 

TheChannels of MarJs —In our Astronomical Column for 
November 17 we refeired to the most r cent hypolhe es that 
had been put forward with respect to the doubling or Lhe channels 
on the surface of Man Another suggestion has lately come 
under our notice, and thi*. although explaining the phenomena 
in quite a different way, has a point or two in its favour This 
explanation appeared in lhe Shanghai Alcf mry on October 14, 
and was written by Mr T W Kingsmill, the following being 
a brief summary of the main points — 

As Man revolves round the sun, under the rule of gravitation, 
■he must have tides on her surface, and since her moons are not 
sufficiently large to cause any sensible rise, her tides must 
be mostly solar Now the best views we have of this planet is 
when he ib In opposition, that is when we are interposed 
between him and Ine sun, bo that we should always Bee him 
best at high tide. The writer then makes rather a strong point 
of the great eccentricity of the orbit of Mars, and the conse¬ 
quent heavy fall which he makes when plunging towards lhe 
iqq. Situated further from the sun than we are, Mars of course 
must be reckoned as an older member of our system, and since 
he la smaller than our earth, it is only natural that hn surface 
crust would be thicker than ours Granting this then the in¬ 
ternal pulp would not have »uch a power 10 compensate Tor 
this rapid Kill, as our earth does internally, for there would not 
be much of it, so that an external compensation, assuming the 
crust to be loo tbfek trailer Its form, would have to take place 
•t the surface. ^fc)n the surface of course the water is the only 
available power, therefore .we should expect, to put it in Mr, 
KlnamllLa own words, “that the water in the ocean would be 
projected Into the Martial hembpheres, and as the planet 
approached the sun, solar tides would sweep round the planet, 
that the should sometimes appear and sometftnei^be 

duplicated , , , . ii only what d priori might be antleipAted ” 

Those Interested In this question will be glad to hear that 
M Stanislas MeunJer (Comp*** rendus for November ai, No. 
at) hu been continuing his experiments on. this subject, which 
we referred to a fortnight ago. He finds now that by employing 
a metallic sphere instead 01 a polished mirror, and covering its 
lurfkos with the veil as he did his former experiments Lhe 
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results are more striking, and bimg out more clearly the pheno¬ 
mena really observed on Lhe planet's surface 

Astronomy and Asirofhysics —The November number 
of Astronomy and Astrophysics, among many of its interesting 
articles contains one by Prof Pickenng on the lunar atmo¬ 
sphere, which will be read with much interest, Accompanying 
the article u an illustration of the recent occupation of Jupiter, 
at which Lime a dark band tangent to the moon's surface but on 
Lhe planet was boLh observed and photographed Prof Coakley 
writes on the “ Probable origin of Meteorites," the conclusions 
which he draws referring their origin to prehistoric lunar 
eruptions 

Prof, Hale, in addition to several articles on solar physics, 
describes generally the proposed new giant Chicago refractor, 
and from all accounts the observatory when finished and ready 
for work will be operated by Bimply pressing* buttons , the 
observing chair will be entirely eliminated, lhe floor of the 
observatory, capable of motion in the vertical direction, serving 
the purpose Mr W W Campbell gives rather a lengthy 
account of his observations on the spectrum of the late Nova, 
and the result may be summed up in the words, “While the 
hypothesis of two bodies quite generally satisfies the observa¬ 
tions, and has (he further very great advantage of simplicity, 
there are a few not unimportant points furnished by the photo¬ 
graphs which favour the existence of three or four bodies, two 
or three yielding bright line spectra and one n dark line 
spectrum ’ 

A New Observatory —M S de Glaaenapp recently 
announced to the French Academy of Sciences that a new astro¬ 
nomical observatory has been erected at Abastounun, in the 
government of Tiflis. The observatory has been called G6or- 
gieiuakaja, in honour of its founder, and it is situated at a height 
of 1393 metres above the level of the sea, iia terrestrial co ordi¬ 
nates being latitude + 41° 45' 43" longitude, east of Pans 2h 
41m 58 53 At present U is provisionally supplied with a 
refractor of about nine inches belonging lo the St Petersburg 
University Work has already Ixen begun, and from all 
accounts ihc situation seems to be most favourable, many double 
stars measures having been obtained, which in ordinary circum¬ 
stances are nccounied very difficult objects with such an aper¬ 
ture ITe observatory waa opened on August 23 of this year. 
pad up lo November 5 os many as 4C0 double stars have been 
measured, omitting observations of ihe total lunar eclipse and of 
some phenomena of Jupiter’s satellites. 


GEOGRAPHICAL NO TES t 

Ur Karl Diener has returned to Vienna from his geological 
expedition in the Himalayas, which has reaulted in important 
additiuns Lo the data available for a geological description of 
the great mounlain system In June the expedition commenced 
work in North Kumaon, crossing lhe Utodurrha Pass (17,600 
feet), and after more than three months Bpent amongst the 
border ranges of Tibet, returned to India by lhe valley of 
AUknanda. For a month the party never camped at a leas 
height lb an 14,500 feet, and the highest summit reached was 
over 19,000 feet. 

Dr Nansen 11 threatened with a lenoui rival in Lieutenant 
Peary, who has obtained leave from Lhe United States Navy for 
three years to be spent in Arctic exploration The base of his 
projected journey would be (he farthest point reached by him 
on his recent journey in Gieenland, and “ an Incidental object n 
would he to reach the pole by travelling over the frozen surface 
of the sea which he believes Lo surround iL 

Friedrich Heller von Hellwald, well known as a writer 
on geography and ethnology, died on November i.aged fifty yean 
He born at Padua, and grew up with an equal knowledge 
of German and Italian, a Tsot lo which much of his ultimate 
suectsi as an author may have been due He was an officer in 
the Austrian army, bat devoted most of his time to historical 
research and literary work. His earliest work, 11 Amenkaniiche 
Vdikerwondenmg, appeared when he was twenty-four yean of 
•ge, and later he wrote on the Russians in Central Asia, the native 
people of various parts of Asia, the history of civilisation, and 
other subjects, His 11 Die Erde und ihre V^lker" formed the 
basil of Stanford's "Compendium of Geography and Travel . 11 
For many yean HeUwaid edited the geographical Journal IMs 
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CArTAiN H L Gallwey, vice-consul for the Oil River* 
Protectorate, gnve, at the meeting of the Royal Geographical 
Society on Monday, a detailed accoqni of his trnveli m the 
Benin country, of which notice has already been taken in this 
column (vol xlvi p 65) 1 he fnct that some of the deltaic 

streams are clenr nnd transparent, while the Niger water is very 
muddy, makes it probable that they are small independent 
rivers An neenunt of a visit to Benin city gives some idea of 
the decadence of native West Africa since the time of the early 
writer* on the region, if these were to be trusted 

Ma F WiLkiNSov read a paper on the Kalahari desert, at 
ihe -im_ meeting It ducnbed a waggon drive through part 
of the desert area in company with two others, \vho«e names were 
disguised under iniusU, Although great scarcity of surface- 
water was found, and the draught oxen and horses had some 
limes to be watered from '‘sucking holes, ' wbeTe natives sucked 
up the water and filled the bucket;, from iheir mouths, the land 
was fairly well grassed in mo>t parts, and Mr Wilkinson 
believes it possible that it may subsequently become useful for 
grazing A rough geological smvey of the district passed over 
w*s made Granite covered a large port of the surface, and 
appear* to be Ihe bed rock of ihe whole district examined Hard 
crystalline siliceo-calcireous beds and highly altered ferruginous 
shales, as well as quartzite were also found, but vast accumu 
lalions of blown sand masked the true geological structure in 
almost every place 

The Gcognphicil Society of California claims to hme 
achieved "an immense success " The Society was incorporated 
on Decemher 11, rSrjf, fur “the acquisition and dissemination 
of scientific geo^r lphicnl knowledge, 1 and has already achieved 
a membership of4CO Monihly leclures have been given, and a 
bulletin has I een published We hope that a sncieiy which has 
l»egun <0 well will fulfil the Latin proverb which it has adopted 
fm u> motto, * l ires an//nti< (Undo ” 


7V//-' A /V XI VERSA R V DINNER OF THb ROYAL 
SOCIETY 

'TTdE anniversary dinner of ihe Roynl Society wns held on the 
^ evening of St Andrew’s Day at the MAtel Mttropole It 
was more largely attended lhan any previous anniversary dinner, 
covers being laid for about 230 The chair was occupied by the 
President, Lord Kelvin O 1 his right were Mr Shaw Lefcvre, 
M P,, Sir Jnmes Paget, ihe Itnlinn Ambassador, Prof Raoull 
(medallisl), Sir II Ro coe, M P , Sir James Lister, Lord 
Justice Lmdley, Sir B ^nmueNon, Sir A Moncnefl, Sir U 
Kay -Shultleworih, M P , Sir C E Bernard, ihe Dean of Si 
Paul's, Mr. John Huiton, and Sir H Acland On the left of 
the chair were Mr Arthur Acland M.P , Prof Huxley, Mr 
James Rryc£, M P , the Swedish Mini ter, Lord Ashbourne, Sir 
G Stokes, the Treasurer-of ihe Society (Sir John Evans), Mr 
Alma Tademn, Sir K E Welby, Mr Herbert Gardner, M P , 
Sir Godfrey Lushington, Mr Bryant, and Dr Mackenzie. The 
vice-thairs were occupied hr Sir 13 Baker, Prof Koberis Austen, 
Loid Rayleigh, Prof M rosier, Sir A Geikie, Mr Norman 
Lock ye r, Dr Pye-Smilh, Prof Vine*, and Mr Rix (assislant 
secretary) The fint tout* were “The Queen and the Prince 
and Pnnceix of Wales," and 11 Her Majestyfa Ministers and the 
Member* of the Legislature " 

Mr Shaw Lefevie, in the course of his reply lo the latter, said 
that men of science a* a rule were unwilling to abandon the quiet 
fields of research in order to launch on the stormy seas of 
pohtica , and if they were a llling, ihey were loo philosophical to 
swallow the creeds of either political parly lie thought lhat 
Ihe two older Umveisiiiei might help in this matter, and do 
more Lq justify their right of representation by emulating the 
example of llje London University in returning men of science 
lo Parliament If there xn any man in the country whole 
presence in the House of Common* would add toils quality and 
power* It waa Prof Huxley 

Mr. Acland, in proposing the neat toa»t, said,—I have to 
propose to those who are here present, and who do not bear the 
title of t% F R.S the toast of M The Royal Society"—a 
society ancient, Independent, distinguished, and moil beneficent 
In'll* operations dining a course of more than two centuries. 
Why I, a mere politicly. have beep selected to propose this 
toast I do not term. In looking over a list orifia Ule proceed¬ 
ings of gqgr mmy a 4*1 or tf o m, l tried to discover acme 
llnka between youmWes and the Education Departm&l, sift 
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v hich I preside I esme across the words, " On chnracter and 
behaviour,' 1 and I thought that ihnt looked like the kind of 
language which we employ in our instructions to her Majesty’s 
inspectors of sehools But it was nnt so. The subject lo 
which the words had reference was "on the character and 
behaviour of Ihe wandering cells of the frog, especially in 
relation to micro-organisms." I feel ihnt I must fall back upon 
some more suhstonilnl links than that, and I fall hntk upon ihe 
fact that 1 have the honour to preside over certain institutions 
in which members of your society are engnged There Is thu 
Denn of ihe Royal College of Science at Kensington, Prof 
Huxley , and your foreign secretary, Sir Archibald Geikie , 
and, altogether, including those who examine for us from lime 
to lime, there are something like ihiriy meml>eri of the Koynl 
Society who are connected with thoFe insirunons, and 1 con¬ 
sider it a very high honour tu h<? linked with insliiulions wilh 
which they are connected Whether some of my friends at 
Kensington look on their connection with the Slate in the same 
light, I do not know When I have the honour of going over 
the laboratories of my friends, Prof Thorpe and Prof Rucker, 

I am inclined to doubt it Bui as far ai the present connection 
with the State goes, the Roj al Society do most admirable service 
They act as unpaid judges for the administration of a sum of 
^4,000, which the Sratc would find it very difficult to 
administer on its own account , and they do the work in 
bo impartial nnd admirable a manner that no man in his 
senses could complain There is one other link between us 
There are present here a large number of men who are 
interested in ihe work of education , and I think they will 
agree with me that we have one preat iask before us Between 
the Universities and the University Colleges with which most 
of them ire connected and the great sphere of elementary erlu 
cation there lies a Urge region, nt present unorganized and 
chaotic, which we want lo organize ami bring inlo working 
order as soon as possible There are many men of science in 
thefe colleges who often greatly regret to find willing lads, with 
the highest icientific capacity, brought under their notice and 
care, whose only lack is a Uckofadeq ale educational prepara¬ 
tion for their work It u lhat which we u ant to remedy, nnd if I 
am enabled to lake however humble a share In remedying it, 1 
shall be proud of the task We want to engage in ihe la^k of 
the recUmation of waste, and one of ihe most serious oT all 
wastes is the waste of intellect For those lads who go to our 
colleges in every part of Great Britain and Ireland we want 
to hold out one great possible goal—the blue riband of science— 
the title of Fellow of Ihe Royal Society You al any rale In 
your scientific honours have no distinction of class, and, as your 
medallists to dny will tesufy, no distinction between one country 
nnd another Ynu regard all as equal when you adjudge your 
honour? to Lhe fittest men to bear them I connect with this 
toast the name of your distinguished President, Lord Kelvin It 
was truly said some nine jears ago, when his claims were urged 
for the Copley Medal, “there ih scarcely n branch of physical 
science to the substantive advantage of which he has not con 
inbuted " , and I understand that while he has touched both the 
highest and the most abstruse subjects, he has not failed to con¬ 
descend even to humble matters like the domestic water tap 
Among those of you who know far better than I do what Lord 
Kelvin has done, both for abstruse science and for the welfare of 
msnklnd, ihere can be no limit as to the value of hla work to 
future generations I am sure that he himself cannot possibly 
say how great the value of what he has done may be In Lhe far- 
off future But I understand from Sir Archibald Geikie that 
your president has attempted to put a limit to the In¬ 
quiries of Lhe geologists, when they look Into the 
backward past, He has definitely said Lhat in looking back¬ 
wards they must not go beyond tne moderate limit ot twenty 
million years I understand that thii Is n grievance on the part 
of the geologists, but I hope that ijie President will not give 
unnecessary pain Lo his geological friends In the draft of the 
preamble of your charter—it was dmfud by Sir Christopher 
Wren—it wss said Fellows of the Royal Sociely, by “their 
labours In the dlrquMilon of nplurr, would try to prove them 
selves reed benefactors of mankind/ 1 I give you the toast of 
“ The Royal Sociely," coupled with the name of Lord Kelvin, 
and I M*eri Lhat Tour present President has done his part In 
proving himself a benefactor of mankind. 

The Chairman* In replying, uld,—I (hank ypu very heartily 
, for ihp kiwi manner In wnfch yon hove received this loail. 1 
,in* hwwuryou do me, but I also feel my Ipeppachy to ray 
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whit ought to be said for so great an institution I can 
only say In my own way that 1 believe the Royal Society, 
ai in institution, Has up to the present time persevered in 
well doing, and had been successful in its efforts The 
Royal Society has certainly endeavoured to carry out the objLcts 
of its Institution—namely, to inquire into natural knowledge and 
(he Improvement of it The mode of carrying out that object 
uas carefully considered, no doubt, by thore uho founded the 
Royal Society , and they determined to hold regular mcLtings, 
partaking somewhat of the character of a debating society— 
meetings where discussions could be raised hy quesimns pre 
tented, and the truth arrived at thereby That object has been 
carried out from,the inception ol the Society to the present day , 
and the society has been mutated by other societies over a 
Urge part oT ihe civd^cd world Indeed, the Royal Society 
itself only followed in the path of other learned societies in 
Italy, which had determined that by personal discussion 
of questions in regular meetings IruLh might be arrived ut which 
otherwise might be lost We often find complaints that mteiings 
of scientific societies are unsal is factory We have even complaints 
that the important duly, the publication of their pioceedings for 
ihe rest of the world, is noL altogether ideally perfect Some 
who desire the progress of sciLnce above all, and h a artily wish 
success to the Royal Society, think that the society ought 10 be 
a body for merely recording and indexing the work that has 
l>cen done all over the world That is a purl of ihe work of Lhe 
Royal Society which is not neglected The council has had 
most anxious careful, and laborious consultations from year to 
year with reference to ihis work—not only as to the publication 
of lti owniransactions and proceedings, but as to the calalogu 
ing and Indexing of the proceedings of scientific bodies and 
ocientific workers nil over ihe world One very important part 
of the work of lhe society consists of the calalogumg of all 
scientific paper-, published , and a very dry and fatiguing subject 
it is to work upon The difficulty heie is embau <rr dt tii/usus 
To get the titles only of these papers is itself a truly Herculean 
task If the Royal Society bad not only cipaciLy, but had also 
teat funds at its disposal, it would make short work of this task 
[ would not only index. It would publish the paper-* and 
would put them in such a form that any one could find 
Ills own particular subject al once, and lhe pimcular 
volume inn page in which it was treated This is an ex¬ 
ceedingly difficult subject, but the first necessity is funds, and 
if those were supplied all the rest would follow The publish 
mg and indexing, however, is not the only work oT the society 
The life and soul of its work is in its meeting-, an l discussions, 
and whoever has not fell the stimulus of attending those m^ei 
mgs has hardly yet found out ihe spirit of scientific enquiry 
For myielf, I say ihe fact that we can attend meetings of the 
Royal Society, and hear papers on subjects very far removal 
from the sabjecls of oar every day work, is a stimulus w hich h 
of the highest value The worker who has heard what other 
people ore doing goes back to his work with s mielhing which 
may help him In 11 , which, at any rate, brightens his life, and 
makes the drudgery and heavy work necessary for success in 
any scientific Investigation less irksome and dry For myself I 
may say that my connexion with the Royal Society, extending 
over a great many jean, has been one ol unmixed benefit and 
pleasure, and hn given to me some of the hippiest of those 
pictures of knowledge and memory the possession of which 
constitutes so much of the delight of life Mr Aclnnd 
remarked upon my having l>een hard upon the geolo¬ 
gists I do not think that 1 have actually been bo I do 
not believe in one science for the mathematician, another for th; 
chemist, another for Lhe physicist, and another for the geologist 
All science is one science , and any part of science which places 
rself outside the pale of the other sciences ceases for the lime 
being to be a science The sooner it returns to the pale of ihe 
'uihcr sciences the belter , and when all are working for n coin- 
mop good the better it will be for the proven of each 

Hqxley, Ip proposing thepext tout, said that he had to 
(In-course on the merits of the gentlemen to whom mednM had 
been awarded There was one the adequate treatment of whose 
merits would occupy the whole available time, anrl yet Mr 
Sha-v Lefevre wished him to say something about hli capacity 
to Iwcome a legislator and also to give an opinion upon geo¬ 
logical lime He would answer the first mterrog i 1 Inn by telling a 
story. When he was a very young man a solicitor in Urge practice 
discovered In him what thatgentleman believed qualities that would 
command success at the Bar, which he had never discovered 
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himself, and proposed to advance him an income for a certain 
number of years until he could pay the amount back out of the 
fees he was sure to earn He was sorry to say his reply was 
ilus, "So far as I understand myself, my faculties arc so entire! v 
confined to the discovery of truth that I have no sort of power 
of obscuring it ” With regard to political life, the absolute 
contradictions that were made by politicians of opposite side* 
upon matters of fact were absolutely fatal to his chances in a 
political career Coming to the subject of the toast, he narrated 
the history of the Copley medal A bequcht of j£ioo was left 
to the Society iBU yean ago hy Godtrey Copley, a Fellow 
of the Society, for improving natural knowledge The 
medal was thrown open to all the world, a step much 
disapproved by certain narrow-minded persons at the time , 
hnt that step was the real reason why, a century later, Sir 
Humphry Davy could really call it "»he ancient olive crown of 
ihe suciel) " The value of the mednl was originally fixed at 
people being able to get five per cent for their money in 
those halcyon days He did not like to dwell up >n Its appre 
ciaium now lest the County Council should put in a claim for 
unearned increment The medal had certainly done nothing 
for iistlf , the appreciation of its value had arisen entirely from 
surrounding circumstances, the chief being the wisdom and 
integrity of ^omc eighty <mcceasive councils A complete list of 
the awards was published every year, Going back one hundred 
years from 1887—he had a reason for not taking a later dale — 
the century began with John Hunter, and finished with Joseph 
Hooker between them was a galaxy of the heroes of science, 
French,German, Scandinavian, Italian, American, and English , 
and, although one star might differ from an >tlier star in glory, 
none was unworthy of Us place in the constellation The 
present council had not fallen below the standard of Us pre 
decessors , there was no biologist, no Hcientific physician, no 
anthropologist, no archeologist to whom the name or 
ihe illustrious Rector of the University of Berlin, 
Rudolph Virchow, was not familiar No one had done 
more to put pathology on a scientific foundation, no 
one hid done more for critical anthropology, especially in con¬ 
nection wuh archaeology Without venturing on the dangerous 
held ol polmo, he would add that ihese merits were, to his 
mind, greatly enhanced by the fact that Virchow bad never 
merged the citizen m ihe philosopher, but amidst great difficul¬ 
ties and with undaunted courage, he had taken an active, a 
dibinureued, and a thoroughly independent course in the 
Legislature of his country The next medal m order of age 
was that founded by Count Rumford at the commencement of 
this century, on equally cosmopolitan principle*, but limited in 
stupe to the physico-chemical sciences In these sciences 
hardly anything had attracted popular attention more ot recent 
years than the marvellous power which spectroscopy had placed 
in our hands to discern ihe chemical composition of bodies 
which were millions And billions of miles away , and, for 
anything we knew to the contrary, these minute and careful 
inquiries into the constitution of stars might be post-mortem 
examination'! In the accurate examination of stars hy the 
spectroicope, he understood from others that Dr Dun<$r, of 
Sweden, had laid secure foundations for all future investiga¬ 
tions The Royal medals were founded hy the Sovereign so can 
sixty-odd years ago, were now maimaioed by her Majesty, and 
were confined to British subjects. There were two medals every 
year, and they were usually allotted one to physical and 
chemical science, and the other to biological science They 
were usually given 10 younger men; and it wa* so in hu own 
case forty years ago The value of the medal was inexpressible 
to him In his younger days, if a man took to science, it was 
thought he was going to ibe bad The receipt or the medal 
made an entire revolution in the minds of his friends , and he 
was a respectable person from that time On the present 
occasion the first of these medals was awarded to the present 
Director of the Astronomical Observatory in Oxford, Prof 
Pritchard, and he was told that there wan no observatory in the 
Lhree kingdoms In which so much admirable work of observation 
was being done Only a short time ago the Royal Astronomical 
Society awarded Its gold medal to the Director of the Oxford 
Observatory. He wu farther told that the director was tack 
ling what he understood was one of the most difficult pieces of 
astronomical Wore—parallax determination j and that he hod 
already printed off more iters than anybody else. Besides thl>, 
he hard it work Ou the great internal tonal chart of the 
heavwni. It m obvious tbar this geo lie mao must be in the 
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full vigour of youthful energy, and therefore ‘he treated with 
contempt a rumour that had reached him that the director was 
in his eighty-fourth year They would join with him in wishing 
Prof Pritchard a long continuance of Lhe health and strength 
which were Lurned to such splendid account The second of 
Lbeie medals was awarded to Dr Langley, of the University of 
Cambridge, for the long-continued and very valuable physiolo 
gical researches There was a familiar phenomenon observable 
before sitting down to dinner, and known as watering oF the 
mouth If it were possible to determine the exact condition of 
lhat operation in physiology the exact knowledge would be a 
key to an immense range ofthe secrets of Nature It was these 
problems that Dr Langley had been investigating, and he had 
come nearer lo their solution than any one else The Davy 
medal was awarded to adistinguiahcd French savant , M Raoult, 
whose work was considered of the highest importance , and lie 
rejoiced that the recipient of the medal was present The Dar¬ 
win medal was instituted in honour of one of his best and dearest 
friends, and it wa^ now conferred upon a man who was one of the 
stanchest friends he had had for the last forty years He might 
fairly appeal to Sir Joseph Hooker’s present activity, put him 
down also among the young men, and thereby save the credit of 
the council in the matter of its own regulation To those who 
knew the 11 1 ife and Letters of Darwin," talk about Sir Joseph 
Hooker's right Lo the Darwin medal was as futile as the attempt 
to judge Manlius in sight of lhe CnpitoJ He knew no more 
remarkable example of life long devotion, of stoics of lnforma 
Lion laid open, of useful criticism, and of sill] more useful en 
courage merit, by one man to another, than that exhibited by Sir 
Joseph Hooker in this picture It might be Lhat even the man 
whose molto was '‘It's dogged as does it," and who so pa 
tiently laboured for half a lifetime at lhe great fabnc of the 
origin of species, might have fainted by the way without this 
friend's aid And assuredly Hooker’s great study of geogra¬ 
phical distribution wua most Important faclorin Darwin’s work 
It lay in lhe eternal fi incus of things lhat Wallace and Hooker 
should receive the Darwin medal , and lhat these old young men 
should give it a heightened value for the young young men to 
whom it would herealier pass 

Prof Raoult returned thanks, speaking in French. 

Dr Langley responded for the other medallists and himself 
Sir James Paget briefly proposed “The Guests " 

The Swedish Minister, in responding, said—The honour to 
be your guest and to participate with you in the celebration of 
this interesting day cannot be more thankfully felt than by me, 
who still has to consider this favour, above all, as a compliment 
to the country where you have selected this year your Rumford 
medallist Thu distinction to my fellow-countryman, Prof 
Dun£r, whose menu Prof Huxley hoi so eloquently explained 
to you, li a new link in the long chain of token* of sympathy and 
appreciation from this society lo scientific Scandinavians, a 
chain of which one of the oldest links is the creation of the Linnean 
Societj More than a hundred years have passed since, and in the 
meantime many systems have been altered, and, especially in 
the lant twenty yean, those alterations have so closely followed 
the one upon the other lhat we laymen have been accustomed 
to believe we were entitled to ask every new morning, ** What 
great discovery will this day bring?” In one department, how¬ 
ever, scientific men as well m laymen cannot admit the possi¬ 
bility of any alteration, and that is in our conviction and belief 
that ibis country occupies a piominent place in the unlvenal 
scientific movement—a proof of which, among many others, is 
the fact lhat no other Institution in the world encourages as 
much ai does this society other countries’ scientific researches 
Mr. Alma-Tadema also responded, remarking in the course 
of fata speech that there a as no art without science, neither was 
there any science without art 1 and lhat art coloured life as the 
sun clours the flowers of nature 


AZ 01 M 1 DE 

\ FURTHER communication concerning azoimide, lhe intereit- 
** wg compound ofhydrogen and nitrogen, N,H, discovered two 
years ago by Prof CutlIul is contributed to the current number 
of ihe Siruhlt by Drs. Noeltlng anti Grandmougin of Mill baa ten, 
in conjunction with Herr O Michel. As detcrlbed in our note 
of vol. xliv p. 6oo, Drs. Noelting and Grandmougin have pre¬ 
viously shown that axoimidc may be obtained by indirect means 

NO I2o6, VOL. 47] 


from the singular compound prepared somewhere about Lhe year 
1866 by the late Dr Peter Grless, and which has hitherto been 

/ N 

known as dlaiobenzene imJde, C,H fl —N. || Thu com* 

\N 

pound is now recognised as the phenyl eater of azoimide It is, 
however, a substance of very considerable stability, and success¬ 
fully resists the attack of concentrated alcoholic potash, even 
under pressure Alhough thus stoutly resisting direct attack, 
Drs Noelting and Grandmougin have shown (hat by under¬ 
mining Us constitution by the introduction of a couple of mlro 
groups in the place of two hydrogen atoms, it becomes weakened 
so greatly as to be no longer capable of withstanding the action 
of the alkali, and is decomposed with production of the 
potassium salts of azoimide and dinitro phenol— 

CflHjCNO^N, + aKOH = CflHjtNO^OK + N a K + II a O 


This interesting Tesull is now supplemented hy showing lhat it 
is not necessary to introduce two mlro groups in order to render 
diazobcnzcne nmde sufficiently negative in character as lo be 
susceptible lo the attack of alcoholic potash, that one such group 
suffices, provided it be introduced in the para or ortho position 
A mlro group introduced in the meta position appears to exert 
much lesn weakening power, quite inadequate for the purpose 

N = N 


N 


Para mlro diazobenzene nnidc. 


\ 


\/ 

NO„ 


is a substance crystalliz¬ 


ing well in colourless tabular crystals When these crystals are 
allowed to fall slowly into a cold solution of one part of caustic 
potash in ten parts of absolute alcohol, they instantly dissolve 
and the liquid becomes coloured a deep red If this red solution 
is warmed fora couple of days over a water bath, and the larger 
portion of the alcohol subsequently distilled ofT, upon acidifica¬ 
tion of the residue with diluLe sulphuric acid, and again dis¬ 
tilling, azoimide, N a H, passes over along with the vapours of 
water and alcohol In order to free the azoimide from alcohol 
it is only necessary to neutralize the distillate with soda, and 
evaporate the solution to dryness, when the sodium salt of 
azoimide, N,Na, 11 obtained , the sodium salt is then dissolved 
in water, the solution acidified with sulphuric add, and sub¬ 
jected to distillation, when an aqueous solution of azoimide la 
obtained The yield of azoimide is usually only about 40 per 
cent, of the theoretical, owing to secondary reactions which 
occur simultaneously with Lhe mam one The ortho compound, 
N = N 

\/ 

N 

\ Mn > treated in a similar manner, also furnishes azoimide 
I ^ Us 


\/ 

to the extent of about 30 per cent A very much larger yield, 
1 bout 85 per cent , is afforded by the dibrom derivative of 
N~N 

Y 


the para compound, J 3 r \ Br, a 


NO, 


J 


substance which 11 readily 


obtained in the form of long colourless prisms. Azoimide has 
also been obtained lo the extent nf 36 per cent, of the theoretioal 
amount by the decomposition of a oltro toluene derivative of 
N-N 

Y/ 

N 

azoimide of lhe constitution CH* 


Ls! 
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THE NEW STAR IN THE CONSTELLATION 
OF A UR IGA 1 

'T'HE appearances which Lhe new star has presented were 
^ exceedingly remarkable, and observations, bolh spectro 
scopic and photometric, were far more numerous than have been 
obtained during former occurrence! of this kind The latter 
have been sufficient to establish the unsuitability of several 
explanation! which have been suggested with regard tn 
former new stars, suggestions which at the lime appeared 
more or less plausible On the other hand, however, it is 
very difficult to establish, from the publications of observers 
Up to the present Lime, all details required for a general 
proof of a definite hypothesis It appears to me appro¬ 
priate to suggest a new attempt at explanation, which seems 
to tally better than olheis wuh the principal results of observa¬ 
tion, the final tests of which hyputhesis must, however, for the 
present remain a matter fur the fujure But if this attempt 
shouldin the present instance meet with difficulties—a case which 
I admit to be possible, if not probable—it yet deserve! a some 
what more deluded explanation, because it thoroughly lakes 
account of, as I believe, possible conditions, and therefore 
certainly contains a possible hypothesis with regard to the ap 
pearances of certain new stars In the following remarks I 
shall strictly adhere to the facta which are to be considered, 
according to the statements of the observers, as the result of 
their observations, whereas a proof of the latter is beyond the 
limit of this article 1 may here mention that I have already 
MiggesLcd Lhe most essential of the following remarks in Marcn 
or the present year, 3 

The chief results of observations, which may lie said to con¬ 
tain the characteristics of all the appearances, are — 

1 According to Herrn Lindeman B the light curve of the 
Nova presented the following appearances — 

"From February I to 3 lhe photometric curve rises quickly 
to a brightness of 4 7m , ihen gradually sinks till February 13, 
and Lhen quicker until February 16 to 5 8m , reaches a second 
maximum of 5 14m on February 18, has a second minimum on 
February 23, likewise of 5 Bui , and tjien a third maximum on 
March 2 again of 5 4m , upon which it sinks nil March 6, 
slowly at first, and then quicker, in a straight line till March 22 
down 10 9 3" I may here add that from the photographs 
taken at Harvard College, it was possible to show iru 1 the star 
became visible from the beginning of December, 1891, that 
already In the period of lime December 20-22 it showed .a 
maximum of brightness which reached almost, but apparently 
not entirely, a maximum on February 3 

2 The spectrum of the Nova was most remarkable l'iof 
Vogel, In summing up the results obtained at Potsdam, 4 
writes — 

"The observations have led to the exceedingly interesting 
result that the spectrum of the Nova consists of two superposed 
■pectra, and that a number of linei, especially thoie of hydro¬ 
gen, which appear bright in one spectrum and dark in the 
other, are closely adjacent to one another This fact admits of 
hardly any other explanation than the presence of two bodies, 
the component motions of which in the line of sight are very 
conuderable . The bodies separate from one another with 
1 relative velocity which during four weeks’ observations (in 
February) Buffered no appreciable change, and which amounted 
to at least 120 miles per second " ]t may be further added 0 
that among the very broadened bright lines there were noted 
several intensity maxima, two being especially sulking 

It has been suggested as an explanation of the facts of observa¬ 
tion that two heavenly bodies have passed very close by one 
another, and that thus changes In their atmospheres have arisen 
which have caused the sudden brightening up of Lhe bodies The 
above hypothesis is, however, in this form loo vague to be fol¬ 
lowed In detail In reverting to on Idea of Klinkerfues, it is 
true that a more distinct picture of the whole occurrence has 
been drawn, by assuming tidal effects of the two bodies upon 
ea£h other in this manner whefc the tidal crests of the atmo¬ 
sphere appear, there the darkening^ take place by absorption* 
and where the ebb predominates a brightening is the result, 

1 Translation of an arilcl* by H Set Unger, In AttrtHomischt jViarA- 
r&Atos (Nat juB), „ 

■ '‘On a Osnvml Problem of the Meehinlcl or iha Heivnw, p. bj 
(Mdnchen* 189%) 

3 JV#<A , No. JOQ4 

4 ViirUbihnxhtiJt dtr Aitr GuwUith , Bond 07, p. 141 

■ Aifr. }fm£kr, t 3079, p. iip. 
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became here the absorbing strata of lhe atmospheres are lex* 
powerful It muit be mentioned, however, that the statical 
theory of Ebb and Flow that has been applied is altogether 
inappropriate lo give an idea of the deformations which doubt 
lessly occur at such a near proximity The effect of the 
two heavenly bodies on each other in Nova Aungee, as is 
si ill Lo be shown, would have to be one that is almost always 
suddenly appearing an I immediately afterwards vanishing 
Moreover it must not be overlooked, that with incandescent 
bodies their atmospheres must be regarded as outward shells 
which quite gradually emerge into denser strata, while these 
also are deformed in a lesser degree In other respects, too, It 
will lie difficult to explain the appearances of a new 9tar as 
a consequence only of the effects of absorption of atmospheres 
It has also been assumed for the most part that besides these 
(absorptions), eruptions of gas from the centre of the body take 
place This assumption, it is true, contains nothing impos 
si hi e, but without a definite form it hardly admits of discussion 
At all events it will be necessary to suggest further hypotheses 
in order to apply this aLtempt at explanation to single cases 
Moreover, it remain 1 yet unexplained why in Nova Aungae the 
one spectrum is chiefly an absorption spectrum and the nlher a 
gas spectrum liy special assumptions this difficulty can be 
certainly eliminated, but it is not very probable that on this 
account confidence can be placed in the correctness of the 
hypothesis 

Other facts appear, however, in the case of Nova 
Auriga: which do not speak in favour of this hypothesis, 
however generally it may he expressed It 1 b at least 
very striking that just in this ca*e such enormously great 
velocities of cosmical bodies appear, such as have hitherto 
not been fuund anywhere else The occurrences of Lhese 
velocities must therefore be numbered among the facts lo 
be explained Further on formulae will be given from which, 
at least Lo a certain degree, the mechanicaf conditions of the 
! close approach of two bodies can be computed From this it 
follows ihal in Lhe case of Nova Aungae the two bodies con 
describe a parabola round each other only if Lheir masses are 
much larger than 15,000 limes the sun's mass. For a hyper¬ 
bolic movement one can obtain an essentially smaller value of 
lhe mass, by assuming that lhe enormous relative velocity of 
120 miles observed has been | roduceJ lo a small degree by 
at traction and has existed almost entirely from the beginning 
Thui the choice is left between lhe assumption of extremely 
large masses or the giving up of an explanation of the great 
relative velocity Neither of these two assumptions contain, k 
is true, an impossibility, but I do not think that doubtful 
prooE for the correction of the hypothesis can be noticed in 
euher of Lhem According to my opini >n they rather render it 
(the hypothesis) very lutle plausible 

The formats already mentioned indicate what will be ex¬ 
plained further on, namely, that (he supposed effect of the two 
bodies, in the cole in hand, must have taken place vary quickly 
indeed, perhaps even in the period of a few hours. This effect 
must necessarily have occuired upon Lhe first brightening up 
(beginning of December 1891) Why then the Nova attained 
several weeks later (beginning of February 189a) a second 
maximum, and to all appearances a greater maximum, and why 
the light curve sank only very liLtle nil the beginning of March 
but after ward* very rapidly, seems lo me, on the ground of lhe 
hypothesis in question, to be explainable only with great diffi 
cully, if it can be explained at all. Atoll events, this difficulty 
will remain unless it be altogether removed In detail 

The difficulties hinted at above entirely disappear in the 
following supposition. There u no doubt, especially in accord. 
ADce ana with the mulls obtained from stellar photograph 1, In 
which Mr, Max Wolf has co-operated, that space is entirely 
filled with more or leu extensive formations of very thinly 
Ecallered matter With regard lo their physical properties, 
these formations will probably show very varied constitutions, 
the reason for which we will leave an open question, as we do 
not wish to investigate It here. It is itself not very improbable 
that a heavenly body should get into such a cloud, but in any 
case It is more probable than the grazing together ot two com 
pact bod lea, as is required In Lhe a hove-discussed hypothesis. 
As soon now M the body commences to enter a cosmic cloud 
a surface heating will be set up at once, and indeed It must be 
so, whatever may be the constitution of the thinly-scattered 
matter In eoasCquenoe of thn heating, the products of vapour- 
Lzaatloc will form round the body , these wdl portly be •operated 
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from it and will adopt very quickly Lhat velocity which the 
adjacent parui of the cloud possets 

il u wUreiimg to compare thia process with a similar one, 
which lakes place in a well-known way in the appear 
ance of shooting stars or fireballs In thi<; case a com 
pact body enters with a certain velocity into a formation 
of very thin matter (the upper sha’a of the atmosphere), lb 
heated >nd partly vapourued, and a luminous tail, which is 
dearly visible for a long time after the sudden appearance of 
the meteor, marks the path which the latter has taken The 
detached particles have quickly lost their relative velocities 
against the air, for they appaiendy do not partake of the move 
ment of the meteor 

If we consider spectroscopically (he star on its commence¬ 
ment to become bright by rcMbiunce, two superjKised spectra 
will openly reveal themselves, one in general continuous and 
provided with absorption bands in consequence of the heaping 
up of the glowing gases, and the other in the mam consisting 
of bright lines both spectra, according to the relative motion 
in the line of sight, w ill appear pressed up against one 
another Thus altogether an appearance is found very similar 
to that observed in Nova Aurigs, and they will agree entirely 
if one assumes lhat also those parts of the cloud nearest the 
body have sustained physical perturbations by a direct frictional 
warming of the detached particles, &c This assumption | 
seems to me to contain by no means a difficulty considering our 
lack of knowledge wnh respect to the pioperties of this 
cloud matter Whether this is at all necessary 1 am unable to 
say on the ground of the publications at hand 

The investigation is important to decide whether, on the 
lines laid out, we can obtain a plausible explanation of the 
great relative velocities shown by the two spectra When the 
body approachci the cloud the latter will evidently lengthen 
i self in the direction 0/ the former, lhis lengthening will 
grow with the muLual approach, just as the relative velocity of 
the single parts of the cloud will grow towards the body 
Without certain suppositions on the structure of cloud matter 
it is difficult to conceive ol the process of movement which 
lake place, so we must content ourselves with contemplating 
(he one or the other case, which admits of a closer invest¬ 
igation 

If, for instance, we suppose that the single particles of the 
cloud follow for the main part the effect of the body, they will 
describe conic-sections—that is, hyperbolas round the centre of 
the latter as forces Their greatest relative velocity decreases 
quickly with the distance o/ihe body, so that the surroundings 
of the Utter will be filled wuh particles moving with very 
different velocities One can easily see that no very extra¬ 
ordinary assumptions are necessary to suppose very great velo 
cities for these particles that pass near the surface of the body, 
velocities amounting 10 those staled in the case of Nova Aurige, 
even if they arc at the outset very small It follows from the 
above that the spectral lines of the particles which are moving 
from the body with such different velocities must be very much 
enlarged, and that to explain the different brtghleninga of the 
single parts of the lines as prohably intensity maxima does not 
laise the least difficulty, but is a necessary accompanying phe¬ 
nomenon This point seems to me to be important, lor it can¬ 
not be deduced from the hypothesis of two compact manses 
passing close by one another, and must here lead to the rather 
improbable assumption of several moving bodits. 

As long os the body remains in Ibis, so to speak, atmospheric 
formation, the appearances above mentioned must aLwayi be 
k«Hcd forth anew, whence it follows that the peculiarities uf the 
i>pe£Lrum conditioned by the whole stile of things, not consider¬ 
ing smaller perturbation j f must on the whole remain constant 
for some time, a point which in the above hypothesis is at first 
not by any means clear. In a similar manner it will not be as- 
loDiahiog if the star during that time changes its brightness less 
Jdrongjy, while after its exit from the cloud this brightness will 
deeffekse rather rapidly This too agrees with the lighL-curvo m 
the cue o/ the Nova. Finally, even the periodical fluctuations 
of the magnitude can be explained quite naturally We call to 
mind here the well known fact confirmed lately by the photo- 
jpapba of Max Wolf, that similar occurrences appear In shooting 
atari, which may, indeed, be explained with difficulty. 

We moat, however, in any case assume (bat the star entered 
the coemicai dood in question shout the beginning of December 
and left It not long before the beginning or March. Now the 
question 11 urged upon us flow wss It possible that for such a long 
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time the great relative velocity could remain constant though 
such a reMitance must have taken place that could develope 
iht heal necessary for ihe glowing of thu body ? We are here 
gning lu decide this question by comparing the rending power 
uf Lhe Mar t j that ol a meteor in lhe upper strata of our at¬ 
mosphere 

Let us assume, quite generally, that the motion of the star in 
a straight line is given by the equation 


(0 where v is the velocity, n a positive number :> 1 and K a con¬ 
stant, which is directly proportional to the surface of the globular 
body and the density of the medium and inversely proportional 
to the mass of the body We compare equaiion (1) with the 
equation lor the motion of a meteor 
dv 9 

~df =. ~ y v 

in which ihe lime /' is referred to another unit selected Tor the 
purpose If we aupp >se r' = pv , t f = W , K = K vju"- 1 ihe 
latter equation becoates identical with (i), that is the movement 
of the ^tnr corresponds point to point with the moltou of the 
meitor, iT the Inner equations are halUfled RepiesenLlng now 
f / i , O, r, 5 , m\ O', r\ D\ as masses,, surfaces, radii, and densities 
of the star and meteor, and U and D' the density of the cosmlcal 
clouds and lhc upper straLa of Lhe atmosphere in question, we 
have — 

X DO«' 1 DO «#' 

, ----- v 

A. \j O 'Ht — l D (j'/M 

or aLo 


t = (v v» r 8' D 
t ' r 8 I )* 


If we put r = / limes the sun's radius ( = 700 million metres) 
and r — r metres, and funher eorreNponding to the observation*, 
of Lhe new star v = 30 (unit of velocity ot Larth in Us orbit) and 
/ — 100 days and v' —2 which corresponds to a relatively 
quickly moving meteor and finally n = 2, wc have — 

v = 1 * 5i # t 

i D'fl 700 million* 

and i' = o' 185/', / = 

5 ' J /8D' 


Thus the movement of Lhe star takes place proportionally In loo 
da)s, just as lhat of the meteor In o 185 second* if we *uppose 

f— \ As we are free to assume small, we can obtain a 

very Mnall fraction of a second, and since within a hundredth 
part of a second the movement in the highest regioni of our at¬ 
mosphere shows no longer a perceptible decrease of velocity, 
such a decrease will not enter in the case of the star We have 
evidently to deal here wuh the same appearance which pointa 
out that small heavy object* possess a far greater resistance to 
air than large ones, and that with large meteors (fireball*) the 
air tesiRtaoce, as it has been proved, influences the elements of 
the orbit far leas than is ihe cose with small meteors, 

We have still to show that In spite of the small decrease of 
movement, enough energy of movement is changed into heat in 
order Lo bring the star into a surface-glowing condition, and such 
a condition has by all means taken place in the Nova We 
must therefore calculate the quantities of heat Q and Q' which 
is radiated in one second or Lime, and from a unit oT surface on 
both bodies If we call P and V' the louts In acLlng power 
during the limes / and f t v Q and vj the velocities beiore the 
entrance Into the resisting media, *e have .— 
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and P = m (r 0 B - is 3 ) , P = m * (p 0 '- - 1 /*) 
and taking Into consideration the above equations • 
Q /v\ " +1 


with the above number*15, h will be 

O 


Q' 

so that we can assume that t 
compared 


3375 


it eon ultima that the deadly of the coa¬ 
ls thme alfaidy ttrj min Mr Writ*, loft! 
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(he glowing of Lhe meteor occurs, lb not very dense, and that 
one yet gets the necessary quantity of heat 

It may be remarked that we can vary all these numbers 
within very* wide limits wnhout fearing any contradiction, so 
that we may concluue, therefore, that no difficulty in the sug¬ 
gested hypothesis arises from this point of Mew 

I have now to deduce tlie formula: I have mentioned above, 
and it will be si_en that these are very interesting 

If we take as the sum of two muses revolving round each 
other in a conic section, V the velocity, and retaining for Lhe re^t 
the cuslomny nomenJ Uu-c, we have for the parabola 


v J = /'V 2 , 
; 


cos 1 '/a v 1 


I 

I 

i 


tan \ v f- ‘/j tan* ‘/j v — 




,j'U s 't 

\\ hence 11 follows wiihuut fuiihci dilliLull) 


4^m m */j ^ LI _ l js v J 

One takes c as the velociiy of the earth in its orbit wiLli the 
tadius K and puts the sun’s 111.11S and the mass of the earth I, 
so that £' = r J K If we consider further that the expression 


sin V a v [1 - 3 /j sin “ Vj 7 ’\ 
can attain the maximum value ^ 2 it follows that 


j 



or if c be given in sola d iy> 

>i u 00912 ^ t (4) 


To apply Lhu to the 1 we must icmunl)Li that 15 

c 

because lhe orbital vduc,ty uuy be greater ih.in that in the line 
of sight UciidcH, inure than two month, have parsed since the 
kuppusevl grazin' of the bodm* 100k place, which nmc mu^t 
coincide closely with ihal of pcuhehon, up to ihc lime that we 
have still spectrum oh evauuns in hand 1 has t is much 
greater than 60 FornmW (4;— 

H -14779 < sun’s mass 

gives thus a limit which suppose-, ma'.srs fai too small In 
lealuy we might p nhaps assume duub'e illl•» without challenging 
c intradietion ' 

The consideration of a h)ptrbolic movement takes a similar 
though leu simple form 

It V 0 represents the \cJocuy at an mfinuelj large distance, we 
have 

V- - V 0 J = , 

r 

and acco ding to the I heoria Motus— 
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lor VLry large values of t the minimum of X occurs if 
vin 1- _ N /2/j, 

and I lie minimum value of \ becomei 

MinX — f &LL = 1 612 v ; e (6) 

Hut 011c practically commits no error if one employs (6) also for 
the values of t nearly equal to I, as is evident hum ihe following 
compulation of the minima values taken fiom ihe above table, 
and calculated according to formula (6) 


* 

Direct 

Formula. 

1 

1 5 

1 6 

1 5 

1 9 

2 0 

2 

2 2 

2 3 

4 

3 2 

3 2 

6 

3 9 

3 9 

S 

4 5 

4 6 

10 

5 l 

5 * 


One ub uins — 

^ o 0104^1 - V v "'^ '(J Jji t (;) 

For the above assumptions— 



wc find 

16800^^1 - yy j 


c - ens h 
cos V * 


f l«n F - I >g tan (45 1 + 1/2 b) = 
from which it is found at once that — 

'-o-sn.&x* 


_ k s ; m 1 


j r - ens H y/ J 1 l 

\ cu» h / ' r tail t - log tan (45' + 1/2 b ) ^ 


( 5 ) 


'l he expression for X, if ono allows F to vary from o’-ijo’, hrst 
decreases, reaches a minimum, and then increases to infinity 1 
1 he minimum value can easily ba determined for then 

* 1 ^""'11*^11 [ ,un r - lo s t,n (<5’ + «/»i)] = 1 

4 - cos r 

This equation can he easily solved for special vsluei of r 
Fnr the theoretical calculation which is requisite, [ have em¬ 
ployed aholh^r proceeding, im I hive already computed the 
ttvinA valuca of X for a special value of r, u ihe fdlowln» table 
abpwa 

- jW) 1J06, VUL, 4;] 


which formula hi Ids good for values of r, which do not quite 
equal I in order to include al»o Lho parabola we supi 01c 

/V s - V„ \ 4li 

H- 1 5 0J ° *Ji y V /°J (7«> 

1 hU'- in this caic wc resull in extieinely j^rge masses, which oie 
not vtry probable, or we nusl assume that = very nearly 1 

V 

Lven for 10 =09, according lo Lhe above formula, fi 1 zoo 

and we may consider the nhove given ait>eriion as jusiificd Jt 
hai already been remarked that this suggested iruqualny piov^s 
only Lhat p. is very much greater than the rl^hi bidt (oi lhe 
equation) 

It is easy to find a higher limit for p if Joes not differ much 
from unity 

V 1 - V 1 

If wo put ^* v # we obtain cos K = ►e, an 1 nbcordin^ 
* 'T V (j 
co foimula (5) 

/1 — v' w /V M Ci » 

M \r+'»/ it 


ey [an h - f ( 4 ^“+ tf**) 
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tiiren /, t, aod t\ we can calculate the right-hand ilde Bat 
we Heels, however, the maximum value of 
y=*vian F-rlog taa (45° + i/aF) = Hm F - ¥ log tan (45*+ l/aF) 
by determining t u function of v It ii 

a r = ( m F - ' ){ F = ■*, 

de \ COS F / 0 / e i - v'c 

Thus y increases so long as e < —, and decreases coniinu- 

V* 

nlly for c > ' The maximum fur y lakes place when c = - » 

1 S f ¥ * 
and is 


"5g) m 


1 hus we have 


. (\ + Vi - y\ 

y/, - , - ) 


( 8 ) 


and with - a 30 and / » 60 da) s, 
37800/ f " ')* - 


log ( 


i + Vi - K\ 
V- ' 


For the above example = o 9 results /1 > 2800 as considerably 
larger masses than formerly 

I have now further to prove that a very close proximity of the 
two bodies can have only taken place for a very short space of 
time To do this wc use the following relations 
We find above for the parabola 
V 1 / 

M = -rr- .■*■-«» “ */j sin1 1/2*0 

It follows, therefore, that 

V j _ 

V 

V/ 

r = - 

2X 


(9) 


Thus we have 

3 

2^2 

For the hyperbola we have 

24 V 

r ' \ 3 - V/ 

and, according to formula (5) 

l(t> = <v J -v 0 ^ /x 

V 2 

Therefore, 

r - ; v °* 

For ecconlrlcitlei which are not very nearly equal to i, we 
had 

X >^1 y/e, 

V 2 

and It is certainly , 

\/v r -""v7 /> 1 os Vv‘ - v,’/ . (i°) 

For V, = o 

(id) u naturally changed into (9), For the hyperbola, how- 
ever. It Ii possible to suggest a second relationship 
Since 

T « . V 3 ->■ 

»• v.T 

(5)%tn^lso be written 

IV = (?) w v„vx 

and because 4*/* * *V 0 a , It follows that 


where 


/ - co|F I _ 

* ™ coa F ’ #un F - log tan (45* + i/aK)' 


An easy calculation yields now 

=-,-- ~ ----j-=- [(1 + t 1 ) coa F 2 r 

0 b run F - cos b log tan (45 + i/aF) 

+ a sin F log lan( 45 0 + i/a F)]. 

It 11 quite evident that the quantities in brackets always remain 
positive, for it is 

lug tan (45°+ 1/2 F) = a tan 4 F-ff tan 3 i/j F+ > 2 tan 1/2 F, 
and in consequence of it the quantity in brackets -> (c - i) 5 cosF 
Thus, is negative, and y decreases as F increases From 

this it follows that and the relation r>V,/, ia the result 

If wc apply this formula to Nova Auriga, we obtain for 

V _p 


0 5 JV J - V 0 J = 

108 miles, 

V 0 = 6o 

0 6 

96 

7 2 

0 7 

86 

84 

0 8 

72 

96 

0 9 
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108 
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In the vicinity of perihelion the velocity has been under every 
condition greater than 120 miles, and wc shall therefore obtain 
values of r that are considerably Loo small, by supposing 
* W x 85 miles One day before or after perihelion lL is there 
fore cenain that r^7 3 million miles 

It will therefore hardly be possible to assume that any notice¬ 
able influence of the supposed two bodies can have lasted longer 
than a few hours 

Since the above article was written Nova Aung® haa by its 
reappearance attracted considerable attention, and especially by 
Lhe observation os made by Prof Barnard With regard to this 
reappearance one must necessarily ice an evident confirmation 
of the critical part of my article. Nor has my hypothesis been 
contradicted in any way, for it is evident in itself that the 
supposed formation! of the nebuloui or dusty matter are more 
copious in certain parts of space, and one may have different 
ideas of the distribution of density of these formations 

To the observation made by Prof Barnard (Astr Nach , 
3114) I wish to add the following remarks I had formed an 
idea nf the whole process which caused the outburst of the Nova, 
which idea is ai perfectly represented in Prof Barnard’s drawing, 
kindly communicated to me by Prof Kreutz, as I could expect 
During the appearance of the Nova in the winter nothing similar 
was seen so far as I know It does not follow from this, 
therefore, that it did not exist, and it would also have been 

{ jossible to have expected information from the ffhotographi as 
las often occurred before I applied on this account to Dr 
Wolf, in Heidelberg, aod asked him whether he had photo¬ 
graphs of Lhe region of the Nova at that Lime, and whether, 
perhaps, any nebulous object was to be seen on them , hut, un¬ 
fortunately, Dr Wolf did not possess such photographs. It 
remains doubtful, I am sorry to say, whether so delicate an object 
would have been visible on the plates. W, J Lock YEA 


HINTS FOR COLLECTORS OF MOLLUSKS .> 

A FTER the collector haa brought home the spoils of hli 
excursion there is still a good deal to begone before the 
wet and dirty shells, covered with parasitic growths or in¬ 
habited either by the original molluik or some hermit crab, will 
be ready to bo placed in the cabinet. Some of them, If living, 
may find a temporary place In an aquarium for the study of their 
habits, but, for the most part, the collector will wish to prepare 
hli specimens either for anatomical use in the future or as 
1 pea mem for hli cabinet. The preparation of molluaks for 
anatomical purposes has been described In a special chapter of 
these Instructions. For ordinary rough work nothing Is better 
than clean 90 per cent alcohol dilated with a proper proportion 
of water If the specimens are large they should be first pat lato a 
jar kept for that special purpose, in which the alcohol Is com¬ 
paratively weak, having, say, 50 per cent, of water added to it 
After the immersion of specimens in this Jar for several days the 
fluids will have been extracted by the alcohol, and a specimen 
can then be removed, washed clean of mucus and dirt, which will 
almost always be found about the aperture of a spiral shell, and 


... lnstTwstloni fcf CoIWctkrg MoWtiBki, sad rthar tJrafcl 


December 8 , 1892] 


NA TURE 


> 4 i 


placed io Iti own proper jar of 90 per cent alcohol diluted in 
the proportion of jo per cent, with pure water Specimens to be 
prepared for the cabinet require the removal of the soft pans if 
they are iLtll present, the cleaning off of parasitic or mcrusting 
growths, and, in the case of bivalves, securing the valve* in a 
convenient position for the cabinet The different classes oF 
shells may be treated under several heads 


Land and Fresh Water Shells 

Land and fresh water shells are much more easy to deal wuh 
than marine shells, In the case of spiral shells, such as Litun&a, 
Planorbu , Paludina, &c , the shell may first be washed clean 
of mod or comfervoid growth, which may be conveniently done 
with the asuuianceof an old tooth or nail brush In the case of 
these forms the easiest way to remove ihe soft parts is to place 
the shell for twenty four hours in weak alcohol, after which those 
parts can readily be removed , bit in any case where the expense 
of alcohol is an object to be avoided, it will be sufficient to 
place them m a small tin kettle, or other receptacle suitable for 
the purpose, and cover them with cold water, which should then 
be slowly brought to the boiling point. As soon as it has reached 
the boiling point it may be removed from the fire The shells 
should not be put into water already boiling, as it frequently 
cracks delicate shells, and the sudden change of temperature 
injures ihcir polish and general appearance 

For removing the soft parts from spiral shells the collector 
will usually find a crooked pm sufficient For this purpose one 
of those long steel pins used by ladies as hit pins is convenient 
By heating ihe pointed end in the flame of a candle or alcohol 
lamp the lumper can be taken out of ihe steel, so that it can be 
readily bent into any shape desired The proper form for 
reaching the retracted parts in a spiral shell will of course be a 
spiral With a small pair of plyers, different forms can b; ex¬ 
perimented with, and those which are most satisfactory decided 
upon. After the right form has been obtained, by heating the 
pin again and plunging it suddenly into cold water, the temper 
of the steel will be measurably restored and the instrument 
ready for use Similar pins in their ordinary condition are con¬ 
venient for cleaning out sand or parasites from the recesses of 
sculptured shells, and for other purposes The attachment of a 
gastropod to us shell Is at the central axis or pillar of the shell, 
nfuaUy from half a turn to a turn and a quarter behind the aper- 
t » r f- applying the pressure of the extractor carefully in this 
vicinity the attachment will give way and the extractor may be 
withdrawn, bringing withiL the soft portions of the animal In 
large and heavy shells, in which the muscular attachments are 
strong and deep-seated, and it u desired to obtain a good hold 
or the animal in order to extract it from the shell ordinary steel 
fish-hooks may be used These may be softened by heat, 
straightened out, and twisted into a spiral of the proper form, 
and retempered Then they can be securely fastened to 
small wooden handles by the shank of the hook In this way 
the barb of the hook will assist in retaining the soft parts on the 
extractor when it is withdrawn from the shell Several German 
firms advertise sets of Implements for cleaning, cooking, and 
xnimali from shells ofmolluiki, but it would seem 
jo the writer that any person of ordinary intelligence and some 
little mechanical ingenuity, such as all naturalists are expected 
1° p ossess, should be able to provide himself with the necessary 
apparatus without purchasing expensive paraphernalia of this 
Shells which have no operculum require merely to be 
cleaned after the animal has been removed, and in the cose of 
jAndand fresh-water shells this Is usually a very simple matter 
Shells which possess an operculum should retain It in the 
w>ioetp as it Is often of great value in determining the relations 
the Species, since the operouium Is a characteristic feature in 
the economy of the animal It should be detached from the 
body of the animal after the latter has been extracted from the 
shell* carefully washed and cleaned, and If flat and horny may 
be dried between two pieces of blotting paper, under a weight 
Thk will prevent it from becoming contorted in the process of 
dmilg For removing the thick incrustation of lime and per¬ 
oxide of iron which frequently forma upon freah-water shells, a 
few tools resembling engraver's tools or the little chlseb in use 
by dentists for escavating teeth are very convenient. A suitable 
IW#however, can easily be made by softening and grinding 
tan old file to a triangular point. A little experience will 
I 4 be collector to become expert In aoaUng off the objection- 
*ter without injury to the surface of the shell, 

; sings should Be preserved in alcohol, after being j 
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sketched in the living slate Some of the older naturalists had 
a way of skinning slugs, inflating and drying the amply skins for 
preservation in their collections, much as entomologists some¬ 
times treat caterpillars , but this ingenious device baa nothing 
to recommend it to a scientific collector, even if he has the 
dexterity to practise it The internal shell of such shigs as- 
Limax may be represented in the collection If deslred r but, In 
any case, specimens should be carefully preserved in spirits. 

The bivalve shells, such as Unu> t if taken alive, may be left 
in the sun for a short time, when they will usually open, and, 
the muscle connecting the two valves being cut r the valves may 
be cleaned It is desirable for cabiuet purposes to preserve the 
two valves in their natural position, attached to each other by 
the ligament which holds them together in life This ligament 
dries to m very brittle, horny substance Consequently I he shells 
must be placed in position when fresh Jo order to make a success 
of the operation After cleaning away the animal matter and 
thoroughly washing Lhe interior of the shell, it is a good plan to 
note the locality wuh a soft lead-pencil upon the shell itself. 
Then bring the two valves together in their natural position and 
Lie them In that position with a piece of (ape or soft twine, which 
should be allowed to remain until the ligament is thoroughly 
dry Specimens prepared in this way are more valuable for 
exchange and more Attractive to Lhe eye than those with which 
leas care has been taken It is always desirable, however, to 
have some specimens with separated valves of every bivalve 
species in the cabinet, in order that the characteristics of the 
interior may be easily examined 

Fresh-water bivalves are usually covered with a thin and highly 
polished, often very elegant, greenish or brownish epidermis. 
Sometimes the shell Is so thin that, in drying, the contracting 
epidermis '-plus and cracks Lhe shelly portion so that u becomes 
worthless for the cabinet This often happens with marine 
mussels, but it u almost characteristic of the thin fresh-water 
Umonida Various methods have been adopted to prevent this 
unfortunate result Some collectors have varnished their shells 
immediately after they were obtained. Others have used sweet 
oil or olher Ails in the hope of keeping the epidermis in a soft 
condition These applications are all objectionable for one 
reason or another, as the first endeavour of the collector who 
desires to make a really scientific collection should be to keep 
his specimens as nearly as possible in a perfectly natural con¬ 
dition The most satisfactory suhstance lor application to the 
shells in question is probably ordinary vaseline, which should be 
applied in very small quantities, so that the specimen will have 
no greasy feeling and will absorb the vaseline sufficiently not to 
become sticky to (he touch Glycerine, which has been recoin 
mended by leveral collectors, like oil, leaves the surface sticky 
and offensive to the touch, besides rendering it liable to eaten 
| everything in Ihe way of dust with which it may come m 
contact 

Very Bmsll gastropod shells need not have the soft ports re¬ 
moved If they ore pul into a vial of alcohol for twenty-four 
hours, then taken out and allowed to dry, the soft parti will 
become desiccated without any offensive odour, and they may 
be placed in the cabinet without further preparation. It may he 
noted, however, Lhai if the cabinet contains many such shells, 
care should be taken to guard against the access of mice and vermin, 
which are apt to attack them To the absence of something mote 
attractive in the way of food For Lhose shells which 
an operculum, after the operculum has been dried and the shell 
cleaned and ready Tor the cabinet, it is customary to insert a 
bale wad of raw cotton, rolled so as to fit the aperture snugly, 
the outer surface of it being touched with a drop of mucilage 
The operculum can then be laid upon this in Its natural political 
and the mucilage and cotton will retain it so without making it 
difficult to remove for an elamination of the shall if desired at any 
Lime For Lhe preservation of eggs of molluiks when they have a 
horny or calcareous shell, small glaas tubes securely corked ore the 
bent receptacles. Most of tW»e eggs are so small tnat they may be 
preserved In a dry stale or in alcohol without trouble, bu^ the 
eggs of some of the tropical load snails an so large that it will 
be necessary to drill a small hole and extract the fluid contents 
as if they were bird's eggs in order to preserve them. Such 
eggs are the beat preserved In alcohol, 

Marine Shells\ 

The preparation of marine shells for the cabinet does no* 
eneolklli differ from that ra^Urcd for land or fresh-water 
shells, e&ept that La the marine jhelli the muscular system U 
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often much more Afro ugly developed and the creaturei them 
selvei much larger thin the fresh water for mi and the manipu¬ 
lation li I here fore somewhat more difficult The manoe forms 
are also more apt to be incrmted With foreign bodies, bored by 
predatory sponges, like Climm, or even by other mollualcs, or 
perforated by certain annelids which have the power to dis¬ 
solve the lime of which the shell u composed, and in this way 
secure a retreat' for themselves 

Shells whlch'do not contain the living animal are frequently 
occupied by Hermit crabs or by lublcolous annelids. The latter 
fill up the larger part of the spire with consolidated sand or 
mud, in the centre of whioh they have their burrow The 
hermit crabs do not add anything to Ihe shells which they 
occupy, but, on the contrary, oy their constant motion are apt 
to wear away the axis or pillar of the shell, so that often a 
specimen of this sort may be very fairly preserved and yet on 
the pillar show characters entirely different from those which 
one wonld discover in a specimen which had never been occu¬ 
pied by a crab A shelf which the crab has selected fur its 
home is often taken possession of, as far as the outside is con 
ccrned, by a hydractinia, a sort of polype, which produces a 
horny or chitmous covering which 11 very difficult to remove 
from the shell to which it is attached As the hydractinia grows 
it finally covers the whule shell, to some extent assumes its 
form, and then, if thq creature has not attained its full growth, 
this is apt to take place around the edges of the aperture, which 
are continued by a sort of leathery prolongation which assumes 
in a rough way the form of a shell The crab, when he grows 
too large for the shell iq which he has ensconced himself, is 
usually obliged to abandon it and find a larger one, which is 
always a difficult and more or less dangerous operation , but if 
his shell la overgrown by the polype referred to, it often happens 
that the polype and the crab grow at about an equal rate, so 
that the latter finds himself prelected and does not have to 
make a change It Is supposed that the polype profits to some 
extent by the microscopic animals attracted by the food or ex¬ 
crement of the crab, so that this joint housekeeping 11 mutually 
beneficial, and, for such cases, since the word parasite would 
not be stric* 1 ? accurate, the word commensal has been adopted 
These modified shells often assume very singular shapes. The 
polype is able m the course of time to entirely dissolve the 
original calcareous shell upon which its growth began, so that 
If us spire be cut through it would be found throughout of n 
horny or chlllnotn nature Some of the older naturalists were 
•deceived by formj of this sort and applied name* to them, sup¬ 
posing that (hey wctc really molloscan shells of a very peculiar 
sort 

In removing the animal matter from the shell of large gu 
tropods It will often require a good deal of time and care to get 
•out all the animal matter from the spire, but it is well worth 
while to take (he trouble, as the presence of «uch matter forms a 
constant attraction for museum pests of all descriptions. A 
medium-sized syringe 11 convenient for washing out the spire of 
inch shell*. The ordinary manoe gastropods may be treated in 
a general way like the freih-water gastropods* There are, 
however, abnormal forms, especially among tropical species, 
which require particular attention Some species become 
affixed to corals and overgrown by them, retaining only a small 
aperture through which the sea water can reach the prisoner 
Such specimens are best exhibited by retaining a part of the 
coral and cutting the rest away, showing at once the mode of 
occurrence and the form or the covered shell Boren ire 
always more difficult to handle and prepare for the cabinet 
than other molluaka. They are usually more or less modified 
Cur tkelr peculiar mode of life, and frequently rely upon their 
burrow as a protection, so that the sheu Is reduced, relatively 
to lire animal, to a very small site. Mott of these forms are 
best kept Jn alcohol. The hard parts may properly be repre¬ 
sented in (he cabinet by other specimens. Some of the bivalves, 
seekptthe American “soft dam/ 1 possess very long siphons, 
Coveted #Jtt> a horny epidermis, and It becomes a question as 
to whether an attempt should be made to preserve this epider¬ 
mis Ip the cabinet or not The writer has seen very nicely 
prep ared specimens In which the fleshy portions had all been 
taken out and replaced by cotton, so that the epidermis of the 
siphon retained Its original position and form \ but such sped- 
reca* are always vary delicate, easily broken, and liable to 
attack by insects, so that It ribald seem hardly worth while to 
Id tfji trouble, when spedmeaa may be pr es er ve d complete 
H alcohol showing all tbs features 


referred to. Boring well- 
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fish, like PAoitis, frequently have accessory pieces, which are 
liable to be lost when the soft pans are removed unless care is 
takeu to avoid It Other bivalves have the internal ligament 
reinforced by a shelly plate, which h called the ossiculum 
This Is very easily detached and lost, and, being an object ol 
great interest, special pains should be taken to preserve it, 
even if It should become detached 


JAPANESE CAMPHOR 


'"THE United States Consul at Osaka^ves in a recent report 
^ the following particulars, reprinted from the November 
number of the Board of Trade Journal , respecting the Japanese 
camphor trade 1— 

Tne camphor tree, from which the resinous gum is distilled, 
is a species of the laurel, and is found in the provinces of Tota, 
Hiuga, and Satsuma, in ihe south of Japan Large groves of 
the trees are owned by the Japanese Government, tne wood 
being very desirable for shipbuilding The districts in which 
(he camphor tree n found are mountainous and situated far froth 
the sea. No reliable information can be obtained as to the copt 
of producing the gum before being transported in junks to HlogO 
The peasants who engage in distilling tne roots and branches of 
the trees arc said to be poor, and employ the rudest machinery 
The market value of crude camphor gum and of oil of camphor 
per picul (1334 lbs) during ihe past year was as follows — 
Drained, 38 35 dob , wet, 37 00 doll , old dry, 43 50 dols , 
average, 36*50 dols. , camphor oil, 5 25 dols. *q 

The highest and Lowest prices during the same period were as 
follows —Highest, 40 00 dols , lowest, 33 00 dols. 

Camphor gum is exported in tubs measuring about cubic 
feet , oil in kerosene tins and casei. The grades are from old 
dry down to new wet, and the various grades depend upon the 
quantity of adulteration In oil there are two grades—white and 
brown 

Adulteration is practised for the most part by adding water 
and oil just as far as the buyer will tolerate In some cases 
20 lbs. of wster will run out of a tub In twelve hours. The 
unadulterated article, known as the good old dry, esn some¬ 
times be bought The only system ot leeta in determining value 
of the different qualities is by burning and by absolute spirit. The 
percentage of pure camphor which ihe crude yields when refined 
varies according to the quality of the crude The average per 
cent age of gum produced from (he wood as compared with the 
original weight of the wood cannot be accurately ascertained 
here, the only foreigner known to have visited the camphor dis¬ 
tricts having declined to furnish any information on the subject 
The total exports of camphor from Hlogo during 1891 in 
catties of ij lbs. each amounted to 3,850,400 cat lies consigned 
to the following destinations 1 Europe (countries not specified), 
I .777«3°° came* , London, 335,600 catties ( Germany, 
209,200 cattles, United States, 1,377,000 cattles) China, 
51,9000011161, France, 199.400 cattles. 

As regards the manufacture of camphor the following par¬ 
ticulars are extracted from a report by the United Slates Consul 
at Nagasaki 

Camphor Is found abke on high elevations and in the valleys 
and lowlands. It Is a hardy, vigoroos, long-lived tree, and 
flourishes In ail situations. 

Many of these trees attain an enormous size. There are a 
dumber In the vicinity of Nagasaki which measure 10 aod 13 A 
iu diameter The andral temple of Osuwa, at Nagasaki, Is 
situated in a magnificent grove of many hundred grand old 
camphor trees, which are o? great age and site, ana are still 
beautiful and vigorous. It Is stated that there are trees at other 
places In Klu Shin measuring as much as 30 ft. In diameter. 
Hie body or trunk of the tree usually runs up 30 and 30 ft. without 
limbs, then branching out In all directions, forming a weft* 
proportioned, beautiful tree, ever green and very ornamental. 

The leaf is small, eilipiloal In shape, slightly serrated, and of 
a viv^d dark-green colour all the year round, except for a weak 
or two In tne early spring, whan the young leaves are of a 
d ol fritn , tender green. The seeds or berries grow In darters 
and freerehl* bl a ck currants In rite and appearance. The trend 
Is read for many p ar p o e es , its fine grain rendering It espedally 
reliable for cabinet>-work, while It Is used also for shlpbufldigg. 
The roots makeexeeUeiit knots for shire. . . 

U the muoafoatnre of rerepbor the tree b- ianreeiifty 
destroyed, bat, by a stringent law of the lend, anothrti* pleated 
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in iti stead '1 he aimple method of manufacture employed by 
the natives li u follows — 

The tree li felled to the earth and cuL into small piece9, or, 
more properly speaking, into chips 

A large metal pot ii partially filled with water and placed 
-over a slow fire. A wooden tub 14 fitted to the top of the pot, 
and the chips of camphor wood are placed in Lhu The bottom 
-of the tub u perforated bo as to permit v he itcam to pass up 
among the chips 

A steam-tight cover Is fitted on the tub From Lhis tub a 
bamboo pipe leads to another Lub, through which the enclosed 
steam, Lhe generated camphor and oil flow This second tub is 
connected in like manner wuh a third The third tub is divided 
into two compartments, one above the other, the dividing floor 
being perforated with small holes, 10 allow the water and oil to 
pass to the lower compartment. The upper compartment u 
supplied with a layer of straw, which catches and holds the 
camphor in crystal in deposit as it passes to the cooling process 
lhe camphor is then separated from the straw, packed in 
wooden tubs of 133& lbs each, and 11 ready for market 

After each boiling the water runs off through a faucet, leaving 
the oil, which is used by ihe natives for illuminating and other 
purposes 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambrjdgh — Mr W Ridgeway, late Professor at Oueen's 
College, Cork, baB been elected to i_be Disney Professorship of 
Arch eco logy for the customary period of five years Prof Ridge 
way’s recent work on the origins of weights and measures have 
made him well known as a scientific archsologist 

Mr R T Glare brook, F R.S , Assistant Director of the 
Cavendish Laboratory, has been appointed a member of the 
Financial Board , Mr Lewis, Profesior of Mineralogy, and Dr 
Gaikell, FKS, have been elected members of the General 
Board of Studiei , and Mr E W Mac Bride, Scholar of St. 

i ohn’s College, has been appointed Demonstrator in Animal 
lorphology, in the place of Mr J J Luter, of Lhe lame Col 

The Museums and Lecture Rooms Syndicate propose to intro¬ 
duce the electno IlghL into the dissecting room of the Anatomy 
school, the lecture room, and histology class room of the De 
part me nt of Physiology, and the Philosophical Library, at an 
expense not exceeding £100 

By the death, on November 30, of Dr F J A Hort, Lady 
Margaret Professor of Divinity, the University has lost not only 
a great theologian, bat a distinguished student of science Dr 
Hort was second to Prof Llvclng In the Natural Sciences Tripos 
of 1851, the first ever held He received the mark of distinction 
in Physiology and in Botany In 1856, and again in 1871, he was 
an examiner for Honours In this Tripos Throughout his life his 
Interest in the scientific progress of the University was deep and 
hearty. 

A Syndicate baa been appointed to consider the whole ques¬ 
tion o( the times of holding Tripos exam last Ions, end the 
-changes that would follow If these were altered The disidvxnt- 

S ei of ihe present system, by which much of the benefit of the 
Later term and of the Long Vacation are lost to students and 
teachers alike, have of late been forcibly brought before the 
Senate. It is to be hoped that, by bringing about a rational 
" Easter " or otherwii#, the Syndicate's efforts may lead to a 
reformation. 


SCIENTIFIC SERIALS. 

- Amoruan Mdmoloncal Journal, November, 1891—Wind 
measurement by H W. Dines. The two instruments generally 
tin use, via, the Robinson cep ^anemometer and the pressure 
plate, are both more or lea miatlafsctory In obtaining the ex- 
traeae protore. The wind never bloWi uniformly, therm the 
instruments are calibrated on the supposition that it does so. 
And the method of exposure is often unsetUJmctoty j any obstacle 
io the free circulation of Lhe wind either at the side or even behind 
<* below the anemometer, vitiates the results. The usual factor 
-A fer eon version of velocity to pressure in the equation P = ktP 
.Is too Ugh. The value xjoj was given O riginal ly in a book on 
wbffncunOg, with a footnote It sung that the ci pertinents on 
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which it rested were doubtful, but it has since been copied 
without the note Recent experiments show that *003 is 
probably more correct, but with such a varying element as the 
wind, any fac|or is of little u*e in deducing extreme pressure! 
from velocity anemometers. Instruments of different sizes give 
different results, and those calibrated by indoor Inals give more 
wind than those tested out of doors In some respects it is 
more desirable to register the pressure than the velocity, but a 
pressure plate which is to register 301b per square foot is hardly 
suitable to record so imall a force at one ounce, bo that on many 
days no Sign of motion 11 given The suthnr concludes from 
many careful experiments that the tube form of anemometer is 
most likely to give satiifactory results, as, apart from electricity, 
it is the only kind in which the moLion or pressure can be trans 
mitted to a distance without loss by friction In tbn Instrument 
the registering apparatus U placed away from the part exposed 
to the wind —The itormi of India, by S M Ballou In this 
article, which is a continuation of previous papers, ihe author 
treats of the sLorms which accompany the winter and summer 
rains —The first aerial voyage across the English Channel, by 
R de C Ward This voyage was successfully earned out by 
Dr Jeffnes and M Blanchard on January 7, 1785 The balloon 
left Dover at ih p.m , and descended a few minutes before 4)1 
p m , not far from Ardres —On the production of rain, by Prof 
C Abbe. The author reviews the natural process of the for¬ 
mation of rain, vis. saturation by aqueous vapour, condensation 
into visible particles, and Lhe agglomeration of these into drops 
large enough to be precipitated The problem of artificial for¬ 
mation of rain will be partially solved if some method li invented 
to bring about a sudden formation of large drops out of the 
moist air that exists between the small particles of every cloud 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, November 36.—M d'Abbadie In 
the chair.—Note accompanying the presentation of a work op 
the new methods of the " Mdcainque Celeste," by M Poincare 
—On the existence of dlsLinct nervous centres for the perception 
of the fundamental colours of the spectrum, by M A Chauveau 
If one goes to sleep on a leal placed obliquely in front of a 
window which allows the light from white cfouds to fall equally 
on both eves, the coloured objects in the room appear Illuminated 
by s bright green light during a very short interval when the 
eyelids are opened at the moment of awakening The pheno¬ 
menon is not observed except at the moment of awakening from 
a profound sleep. From this It Is concluded that there are dis¬ 
tinct perceptive centres for the green, and probably also for the 
violet sod the red Of these, the green centres are those which 
first regain their activity on awakening —Note on the obser¬ 
vatory of Mont Blanc, by M J. Janssen —On the laws 
of expansion of liquids, their comparison with the laws 
relating to gases, and the form of the isoibertnali of 
liquids and gases, by E H Amagat The substances 
examined Were water, ether, alcohol, carbon bisulphide, 
hydrogen, nitrogen, air, oxygen, ethylene, and carbonic arid, 
the pmsurex ranging from 50 lo 3000 si Biospheres, and the 
temperatures from o v to 200 . For both liquids and goes, the 
lsotheimala present a slight curvature turned towards toe axil of 
etacLiuB The angular coefficient increases with Ihe tempers 
lure. This effect 11 1 pea illy pronounced in the liquids, where 
It corresponds to a widening-out of the network, well etempll- 
fied in carbonic acid, in tne part corresponding 10 Lhe lower 
temperatures. This widening'oat gradually disappears ai the 
temperature rises , in the lighter gases, the variation with the 
temperature La wry small. — Observations of Holmes's cornel 
(** f" 189a), made at the PorU Observatory (west equatorial), 
by M. 6 Callandreau —On a remarkable tolar protuberance 
observed at Rome on November 16,189a, by M P. Tacchini.— 
On universal Invariants, b> M Rabat.—On straight-line con- 
praences, br M. E Coaserit —On the passage of * 
through • focui; by M P Joubin. An apparatus for showing 
ihe complementary character of transmitted and reflected 
Newton's rings is mounted vertically, and illuminated by a 
1 mail bright point plXced at ■ distance of 1 aom along the 
axis of symmetry. On moving a microscope along lhe exls of 
rc$edfoa lhe rings first appear with a black centre, 
chiMta Inld white at Ihe fins, focus of reflection, and ag ain into 
bb£k fct ih* Second.— On fbe depression of the sere* observed 
in boiled thermometers, by M L. C Baud In. The 
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depression of the lero, brought Into prominence by heating to 
ioo°, may be greatly reduced by keeping the thermometers for 
lev era! dayi immened in a liquid boiling at 400° or 500”.—On 
the fusion of carbonate of lime, by M. A Joannii —Action of 
antimony on bydrocilonc acid, by MM A Ditte and K 
Metsner.— On the nncates of the alkaline e«nhi T b v M G 
Bertrand —On anhydrous and crystallised fluorides of iron, by 
M C Poulenc —Preparation of metal lie chromium by elect rolysu, 
by M Era Placet An aqueous solution of chrome alum, 10 
which U added an alkaline sulphate and a small quantity 
of lulphnnc or other acid, is electrolyzed Pure chromium 
11 deposited at the negative pole It is very hard, 
and of a fine bluish-white colour It rebuts atmospheric 
influences, and is not altscled by concentrated sulphuric 
acid, by ni'nc acid, or by concentrated potash solution 
Articles made of brass, copper, or iron may he coa'ed with 
chromium, than giving them a metallic lustre resembling oxidised 
■liver Large quantities of the metal can he prepared without 
difficulty —On the preparation of hydrobromic acid, by M E 
Uger —Reply to M Fried el's observations on the rotatory 
power of tne diamine salts, by M Alb Colson —Point of 
fusion of solvents as the inferior limit of solubilities, by M. A 
Elard —Action of the chlorides of dibasic acids on cyanacetlc 
sodium ether, luccinodicyanacetic ether, by M Th Muller — 
On the /unctions of hydurilic acid , piepara'nn of poiuaium 
hydunlales, by M C Matignon —Researches on the colours of 
some insects, by M A B Griffiths —Microbicidal action of 
carbonic scid in milk, by M Cl Nourry and C Michel —On a 
nervous ganglion of the feet of Phalangium opilio^ by M 
Gaubert —Myxo^pondia of ihe bile ducL of the Fishes , new 
species, by M P Thtlohan —On the modifications of absorp¬ 
tion and transpiration which occur in plants under the influence 
of frost, by M A Pnrnet The rapid deuication of the )oUng 
shoots of frozen plants is due to the substitution of an Intense 
evaporation for the normal function of transpiration, and to an 
almoat .complete suspension of absorptive function * —sftcidi 
conium , a new genus of Uredlnei, by M Paul Vuillemin —On 
the dasificalion and the parallelisms of the miocene system, by 
M Ch. Dcplret —On the existence of micro granubte and 
orthophyre m the primary formal ion 1 of the French Alps, by 
M P Tennier— On the mineralogical modifications of the 
calcareous strata in the Inferior Jurassic of Anfege due to lher- 
colite, and their bearing on the history of this eruptive rock, 
by M A. Lacroix —On the geographical distribution, the 
origin, and the age of the ophites and lherzolRes of An&ge, by 
M. de Lacvlvier —Geological observations on the Crtux ae 
Struct (Puy-de-D6me), by M Paul Gautier 

Berlin 

Physiological Society, October 28 —Prof du Bou Rey- 
mond, President, in the chair —Prof Gad spoke on the respira¬ 
tory centre on the basis of experiments made in bn laboratory 
by Herr Marenesco. According to these, the centre for the 
co-ordination of the respiratory muscles lies in the formatto 
reticularis gruta and alba below the hypoglossal centre, on 
each side ofthe hypoglossal tract, whereas in the apex of the 
calamus \cr\ttonus there is an inhibitory centre (ncend vital) 
whose stimulation may cause death It further appeared from 
these experiments that the respiratory centre is not confined to 
a limited area, but is diffuse and quite distinct from Flouren’s 
11 iHEud vital " 

November 11 —Prof du Boil Raymond, President, in the 
chair.—Dr. Ad Loewy had investigated the influence on re¬ 
spiration or the upper tracts leading from the cerebrum to the 
respiratory centre, an Influence which Is specially marked after 
section 01 the vagi. He found that these tracts do not simply 
hand an to the cenrre impulses received from the periphery up 
the trigeminal nerve, but that they automatically maintain the 
rhythm of the centre after the vagi have ceased to function 
Dr. da Boil Raymond spoke on the sensation of warmth 
which mm oa immersing the band in a vessel of carbon 
diodk Sulphurous add, bromine vapour, nitrogen peroxide, 
ammonia and hydrochloric acid gas produce the same effect. 
The intensity of the seniation varies with the different gases, 
Thu curboa dioxide produces the same sensation as air warmed 
to ao*, while that of nitrogen peroxide Is as of air at 30° ana 
that of ammonia and hydrochloric acid ga< as of air above 40°. 
The phenomena do not as yet admit of a physical espiaoatlon, 
hot most be regarded rather as resulting from a chemical stimolx- 
tlon ofthe aenaory nerves for beat perception. The President 
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exhibited a torpedo recently born in Berlin, In which he hud 
detected an active electric organ immediately after birth, hy 
means of a nerve muscle preparation and a galvanometer 
This observation was firat made in 1B31 by Davy, but had noi 
since then been repeated 
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In the chapter on blood and lymph a fuller account of 
leucocytes with their varieties and functions, and 
•especially of the proteid and other substances associated 
with them, would certainly have been desirable It is of 
course easy, in reviewing so small a book, to And in¬ 
stances of curtailment and of omission, but the life history 
of the leucocytes is of supreme importance medically, 
that even the account of the derivatives of haemoglobin 
might, for their sake, have been shortened 

The phenomena of muscular contraction are well 
described, and the account of muscle and nerve currents 
is especially clear and to the point. 

In the chapter on the vascular mechanism two tracings 
of pressure in an artificial schema are taken from Prof 
Foster’s text-book The tracings are accurately repro 
duced In the description of these we are told that, after 
a high peripheral resistance is introduced into the circuit, 
“ the pressure on the arterial side at first rises with every 
beat till it has attained a certain height, where it remains 
stationary, merely oscillating with every stroke of the 
pump The venous manometer, on the other hand, shows 
no rise of pressure, and its oscillations becomes less and 
less, till they disappear and the flow becomes con¬ 
tinuous ” * A glance at the tracing shows, however, that 
there is a rise of pressure on the venous side, and more¬ 
over a maintained rise This is a very important point 
about the tracing A student grasps readily the action of 
the arterial blood pressure in forcing the blood from the 
aorta to the capillaries, but he is at a loss to understand 
why it comes back again from the capillaries towards the 
heart It cannot be too much insisted on that we have a 
pressure, a small and gradually falling pressure, in the 
veins, and that this is the important determining cause of 
the venous flow The author, in this the proper place to 
bring this prominently forward, leaves it out entirely, 
though it is incidentally referred to later on, and leads 
the student to suppose that the presence of the valves in 
the veins and the aspiration of the thoracic movements, 
important though they may be, are the chief factors 
The subject of endocardial pressure and of the pulse 
is treated,clearly and concisely, in the light of Hurthle's 
important work. This is particularly welcome, as, if I 
am not mistaken, this is the first occasion that these 
researches have been brought before English readers 
In the discussion of the causation of the heart’s beat 
it does not seem clear why 11 the beat always starts in 
the sinus” when we are told that the sinus contracts 
feebly and slowly The fact that the sinus has a mort 
rapid rhythm than the other chambers of the heart, and so 
initiates the whole cycle, is not distinctly brought out 
The author follows Schmiedebcrg’s opinion in stating 
that muscann acts by stimulating the nerve-endfngs of 
the vagus This is by no means certain, and we should 
have welcomed some mention of Gaskell’s opinion that 
its action is a direct one on the muscular tissue, and some 
of the reasons for taking that view In the description 
of the vasomotor mechanisms I have found no adequate 
statement of the important part tnso-dilator nifves play 
In regulating the circulation in skeletal muscle. 

lathe account of the nervous mechanism of respifattfp^ 
which is well up to date, in including aome of the retuht r 
of the work of Head, we should have expected aJso«tth 
statements Of Marckwald’t observations on the in&uesice 
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of section of the medulla above the respiratory centre 
No reference seems to be made of the influence of im¬ 
pulses reaching the respiratory from higher centres of the 
braih It is also unfortunate that when the student turns, 
as directed, lo Fig. 61 he finds that the tracing selected 
of the effect cn the respiration of section of the vagi does 
not show the increase in amplitude as it does the decrease 
in rate, although he is told that both the changes are 
brought about On page 266 there is an obvious mis¬ 
print , the word “expiratory” should be “respiratory” 
On page 291 there is another misprint, " 13 2 ,J in the 
equation should be, of course, “ Br " A few lines further 
on there is, however, a serious error We read, “ From 
the amount of nitrogen given off the amount of urea pre¬ 
sent in the urine, may be calculated 35 5 c c of nitrogen 
correspond to one gram of urea ” The theoretical 
amount calculated for one gramme of urea is 372 7 cc 
at standard temperature and pressure, while 35 5, or 
more exactly 35 4 c c, is the amount which Hufner found 
was actually liberated not by one gramme, but by one 
decigramme of urea. 

The chapters on the special senses and on the central 
nervous system are some of the best in the book The 
methods of tracing fibres in the cord and brain are fully 
gone into, So also is localization of function, and indeed 
the account of the brain throughout is very clear and 
good 

At the end of the book is a short appendix, in which is 
given a description of apparatus purely physical in nature 
Every teacher will agree with the author that it 15 not 
only desirable, but necessary, to put this in a manual of 
physiology The ignorance of the construction and use 
of the simplest physical apparatus, which the average 
medical student carries with him into the physiological 
laboratory, is usually almost as perfect as it can be Much 
of the time of a demonstrator of physiology has at first 
to be given to the teaching of some of the simplest 
physical methods L E S 


APPLIED MECHANICS. 

Elementary Manual on Applied Mechanics By Prof. 
Jamieson (London. C Griffin and Co, Limited, 
1892 ) 

HIS is the latest addition to the senes of books 
introduced by Prof. Jamieson during the last few 
years. Like his useful work on the Steam Engine, it 13 
the outcome of the course of lectures which he delivers to 
his own students It is replete with the many mechanical 
contrivances to be found in the workshop, one chapter 
being devoted to the consideration of the screw-cytting 
lathe alone 

The illustrations, with which the book abounds, and the 
necessary descriptions of the various machines considered, 
are all that one may wish for 
An excellent feature of the book will be found in the 
manner in which, after having enunciated a principle, the 
author has apptted it to some well-chosen examples In 
this direction he hn? proceeded to an extent which will 
he highly appreciated by the student Further, he has 
Availed himself of any opportunity 10 obtain results ex¬ 
penmen tally, and these form a very instructive senes of 
examples for the young* engineer. 
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A careful perusal will show that the author considers 
it desirable that all matters pertaining to units, defini¬ 
tions, symbols, &c., should be carefully attended to 
But in his treatment of these he has not been entirely 
successful 

Take, for instance, his definition of the moment of a 
force on p 15 —“The moment of a force is equal to the 
force multiplied by the perpendicular distance from a 
point on its line of action ,J This is rather ambiguous, 
and we should prefer to see the words, with respect to 
a pointy included in the definition 

In a footnote/p 214, objection is taken to/ being used 
for acceleration, since it “naturally represents a force 


Then why use e for strain in the formula e 


/ 

L’ 


where 


e just as naturally represents an elongation, and strain 
■a not an elongation, as the author clearly shows in 
another footnote on p 232 7 

W 

Again, in a footnote on p 2 we have “ M = 1 

where M stands for the mass, W for the weight in pounds, 
and g for the acceleration of gravity n 

Now on p 215 the reader 15 asked to accept as correct 

W v 1 

the formula for centrifugal force, P =* lbs, but 

gr * 

W Mv a 

(continues the author) since M ■= ^ , then P = - ^ 

poundals Why should this substitution produce the 
change from pounds to poundals ? We fail to see what 
is gained by having an ellipse for the figure representing 
motion in a circle 

There is a want of consistency when an acceleration 
is spoken of as 11 a feet per sec in one second” in 
one place, and as " a feet per sec, 1 on p 219 On 
Wv 3 

the same page, too, - “ should evidently be read a9 


Wt/ ; 

~Tg 

The examples worked out in the chapter on bending 
moments will show the student how to apply the prin¬ 
ciple of moments to the case of a beam loaded in any 
given manner. This is preferable to merely using a 
set of formula, a system attended with most disastrous 
results. 

At the end of each chapter will be found a good 
selection of examples on the matter considered therein. 
We are informed that another volume dealing with the 
more advanced portions of the subject is in the course 
of preparation. G A. B 


OUR BOOK SHELF\ 

Man and the Glacial Period By G. Frederick Wright, 
D.D., LL.D, F.G S. A. (London Kegan Paul, 
Trench, Trtibncr and Co, 1892) 

The title of this book raises expectations which the con¬ 
tents fail to satisfy Out of 374 pages only sixty are 
devoted to the conalderation of 11 the relics of man in the 
Glacial Period/' and the treatment of the subject is, to 
say the least, uncritical. The reader does not learn from 
Prof, Wright that strong doubt has been expressed as to 
whether some of the u rinds* of human refies In North 
America were really made in undisturbed glacial deposits, 
while his discussion of the European evidence is crude 
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and inadequate, not to say misleading The author has 
apparently only a slight acquaintance with the literature 
of the subject, acquired chiefly from such recondite 
sources as Lyell’s “ Antiquity of Man," and treatises on 
general geology Of the many interesting facts bearing 
on man's relation to the Ice Age which have been dis¬ 
covered since those works were published our author is ap¬ 
parently ignorant Nor has “ a summer spent in Europe' 
sufficed, as who could expect that it should, to make up 
for his other deficiencies Fortunately, the major portion 
of his volume deals with the glacial phenomena of North 
America, for here he is on safer ground We feel sure, 
however, that many of his statements and conclusions 
will receive scant support from geologists across the 
water, It would be interesting to know, for example, 
what evidence can be adduced to show that the souihern 
part of the United States was submerged during the 
Glacial Period to the extent of 500 feet, so as to bring 
the waters of the Gulf of Mexico into Illinois and 
Indiana Again, we were under the impression that the 
author's “ Uhio Lake," which he supposes came into 
existence when the great ice-sheet advanced into that 
region, had been effectually disposed of by Mr Leverett 
and Prof- Chamberlin Throughout the book the unity 
of the glacial period is confidently upheld, a view which 
Prof Wright is, of course, entitled to maintain , but he 
might have informed his readers that with few exceptions 
American geologists are quite of another opinion. He 
fails to understand the evidence adduced by Chamberlin 
and others in favour of the periodicity of glaciation, while 
so far as one can gather from his page9, he seems to 
know nothing of the facts bearing on this question which 
geologists in Europe have accumulated, especially during 
the past few years 

Altogether we much prefer the auLhor’s earlier work, 
“The Ice Age in North America," of which the present 
is more or less of an abstract In the former the facts of 
American glacial geology were given in considerable 
detail, and the writer's crude a peciHatlons and hypotheses 
were less obtrusive. Should the present work come to a 
second edition we would advise Dr Wright to get some 
scientific friend to assist him in its revision Loose un¬ 
scientific phraseology and incorrect definitions are of not 
infrequent occurrence throughout the volume Thus we 
read of “ glacial ice,” of “ beautiful crystals of porphyry/' 
&c , and are told that n&vd is the "motionless part " of 
a glacier, although a little further on we learn that it is 
from this “ motionless" n£v£ that “the glacier gets both 
its supply of Ice and the impulse which gives it its first 
motion " Obviously Dr Wnght is unacquainted with the 
observations of MM Pfaff, Klorhe, and Koch on the 
movement of n£vd, while he might increase his knowledge 
of glacier motion by studying what Messrs. McConnol 
and Kidd have to say upon that interesting subject 

Beetles , Butterflies. Moths , and other Insects By A W. 

Kapple ana W. Egmont Kirby (London: Cassell 
ana Co , 1892 ) 

This work is a slight sketch of the more prominent 
British insects, intended for youthful and very inex¬ 
perienced entomologists. The first section is devoted 
to classification, the key to the orders of insects being a 
fairly workable one, though it takes no account of the 
very numerous exceptions. Then follows a section on 
structure, in which when describing the eye the authors- 
ignore the latest experiments on the subject, proving that 
the compound eyes form but a single image of the object 
seen ; they also treat the tongue or proboscis as if it wore 
homologous throughout the orders, whilst in lepidoptera 
it is developed from entirely different organs from what it is 
in the others, except in the very lowest family i and again 
when describing the legs they fall into the almost 
incredible error of speaking of the firit joint as tbs 
trochanter, saying it is joined to the thorax by a hinge- 
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plate, the coxa, the first joint being in fact the coxa and 
the trochanter, the Bhort joint articulating it to the femur 
Then follow short sections on the metamorphoses of 
insects and their habits and haunts, and longer sections 
on the collecting and preserving of perfect insects and 
larvae, which are far more correct than the preceding 
ones, though very slight and quite insufficient for the 
initiation of a beginner The main part of the book is 
devoted to short descriptions of the more prominent 
British insects under their various orders and families, 
and illustrated by twelve coloured plates, which are 
decidedly good for cheap chromographic work , this is by 
far the most useful portion of the book, and well-marked 
forms will easily be recognized from the figures and 
descriptions, even though many species are placed in 
their wrong families 

Ostwalcfs Klassiler der Exakicn Wissenschajten Nos 
31-37 (Leipzig Wilhelm Engelmann, 1892 ) 

We have already called attention to this admirable series 
of small volumes It consists of scientific papers which 
may be said to have marked definite stages in the 
development of science I he only fault we have to find 
with the senes, as we have already stated, is that only 
the German papers are given in the language in which 
they were originally written All the others are trans 
lated Ttys is undoubtedly a mistake, for much may 
often depend on the precise words used by a great 
master of reiearch In other respects the senes is 
excellent, and should be of genuine service to scientific 
students The papers reproduced in the present set of 
volumes are Lambert's ‘‘ Photometric,” three volumes 
(1760), photo-chemical researches, by R Bunsen and 
H E Roscoe (1855-59) , an attempt to find the 
definiLe and simple conditions in accordance with 
which the constituent parts of inorganic nature are 
connected with one another, by Jacob Berzelius 
(1811-12) , on a general principle of the mathe¬ 
matical theory of induced electrical currents, by 
Franz Neumann (1847), observations on the moving 
power of fire and the machines fitted for the development 
of this force, by S Carnot (1824) 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended or thu for any other part of Nature 
No notice is taken of anonymous communications ] 

n Aminol, a True Disinfectant " 

Will you grant me apace, id order to avoid misunderstand- 
, to make the following explanation? — 

1) I recently learned that certain samples marked lf Aminol, 
a true disinfectant ” have been sent to various gentlemen, 
accompanied by a leaflet, in which my name, without my 
authority, la associated wkh tho«e sample*. Allow me to in¬ 
form your readers that those samples contain 11 aminol ” in 
water In the strength of one in five ^thousand Now, the ex¬ 
periments which 1 carried out with ** aminol," aj regards Ui 
disinfecting power of microbes, were made with a solution of 
the strength of one In six hundred, and the disinfecting power 
of this strength was the following spores of A nthrasc bacilli 
remained unaffected after eight houri’ exposure, only after an 
exposure for twenty-four hours dit the number of living spores 
decrease, but some escaped disinfection even after 10 long an 
exposure. Anthrax bacilli , Staphylococcus aureus , find others 
were destroyed, bat only after a prolonged exposure. 

(a) A substance Is advertised and circulated under the name 
of u Periodate crystals," and Is associated with my name with¬ 
out my authority. Until quite recently I have made no experi¬ 
ments with it. A few years ago I made a few experiments, 
tDtfaly of a tentative character, with a solution whloh was 
tabeHod H Poriodaie, M bat not with the substance advertised ai 
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"Periodate crystals " With these latter I have recently made 
experiments, and 1 find that their solution in full strength has 
□o disinfecting power on microbes, pathogenic and non-palho- 
genic, amongst which may be mentioned ihe bacillus and spores 
of ambrax, the bacillus of tjphoid and of diphlhena, of cholera 
and of erysipelas, ihe Bacillus prodi^iosus, the Staphylococcus 
aureus, and others Likewise I find that injection of large 
quantities of the solution into guinea pialready infected with 
anthrax or diphtheria, has no power whatever in arresting or 
altering [he normal course of these diseases to ilicir fatal issue 

L Kl ElN 

Tracery Imitation 

I took occasion some months ago to publish Lhe result of ob¬ 
servations on my child H’s progressive aLiempts at drawing after 
outline ** copies ” set before ner. Examination of the senes of her 
drawings made almost dally during the period from her nine 
teeothtoher twenty-seventh month showed in them no apparent 
form or shape They are simply vigorous pencil markings, 
answering as well to one “copy 1, as lo another—or to none 
Quite suddenly, however, in her twenty eighth month, she 
seemed lo eaten the idea of breaking the "copy ” (man) up into 
parts, and succeeded in making head, body, arms, legs, dec , 
in sufficient degree of relative proportion to show that here was, 
in her case, ihe rise of what I called in the article cited, 

11 tiacery imitation " of a visual picLure 

At that time I had no explanation lo offer, but Bimply 
recorded the observation I have now, however, reached away 
of explaining the rise of this apparently abrupt connection 
between muscle sense and eight—an explanation suggested to me 
by a passage in Strieker’s argument for the eye-movement theory 
of the visual apprehension of figure or outline a 

Before a child begins to acquire “ iracery imitation," his 
drawings have no shape, but they show uniformly certain 
systems of tingles, curves, «&c , due to the easiest and most 
natural movements of the arm The eyes, however, have been 
in a measure already educated to recognize certain shapes or 
"copies " There are, therefore, in consciousness two senes of 
associations—one of eye-movement sensations, a, it 1 , a\ a\ a\ 
&lc , with a certain strength of revival, which we may call x 
the other, an associated senes of arm-movement sensations, 
n , h 1 , « s , n A , See , representing a path of least resistance in 

arm movement 1 et us call us strength or degree or tendency 
io progressive revival y 

Now, before the rise of 11 tracery imitation ,p y ls greater 
than x, for ihe reason that the arm is restricted to a very few 
movements, and these are largely automatic Once start one of 
these movements, and the tendency lo carry it out is very strong 
1 he tendency of the eye-movement senes, on the contrary, 10 
regular revival is slight , very few objects, copies, &c , being so 
clear and isolated as to give frequent unbroken reproductions 
Consequently, the arm-movement senes, n, n\ n\ &c , wins 
the day, and an abortive '•drawing” is the result 

But the time comes soori when the reverse is true—when x is 
greater thany The eye^movement series gets strengthened 
constantly by the repeated explore! ion of familiar figures, 
especially if, as in the ouo of my child, the eye be trained by 
having (he same M copies" sat from day to day On the other 
hand, the arm and hand movement senes geta constantly lesser 
and weaker, since the increasing mobility of the muscles, in the 
varied new activities of this period of infancy, is acquired at the 
direct expense of the parly "cast Iron" reactions which are 
largely organic. Both of dupe tendencies were very marked in 
H —the first, In the mote pronounced recognition of the 
1 * copies " set before her ; the second, in the less uncouth manner 
of holding her pencil, moving the fingers, disposing the uni, &c. 
Hence, it Is simply a matter of education that v should 
soon overweigh y, and the elements the eye series 
a , a l , a 9 , a 1 . &c , should draw after them the arm senes 

An association thus begins to be formed between ihe several 
members of the « aeries and certain correct elements of arm sen¬ 
sation 1 these Utter go to form, under this leading, a new n 
series, which graduuly becomes Independent as an acquisition 
That each new tracery combination is thus learned separately 
is seen In the (actthat after H. learned to trace certain "copies 
(man, bird), she was yet entirely unable 10 trace any others. 

? ^EhTLsugage^tde 1 JJ'nnched^ chap. vxii. . ■« also hu 

1 • StwUcu Otardla AiaocUdon dcr Vonnllunfvu 
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She was even una ble to trace a circle, except u part of a man 
(the head) 

In a paper presented at the London meeting of the International 
CongreM for Erpenmental Psychology last August, I Insisted, 
that voluntary movements are possible in the child only after 
a great variety of motor "elements' 1 have become available 
through great diffusion and mass in involuntary (imitaLive) 
reactions,^ The above phenomenon, thus explained, serves to 
illustrate the broader position 

As there is no literature On this subject, the question of 
"tracery imitation" has not even been put before, to my 
knowledge, I should lie glad to have opinions upon it It is 
evident that if one hold the other theory of the visual apprehen¬ 
sion of figure, 1 t that it is given by sight apart from sensations, 
of eye-movement, he could still hold the explanation which l 
have offered above, by substituting for the senes of eye-mnve- 
ment sensations, a, a\ a u , &c , a senes of visual sensations, 
v, v\ v\ &c J Mark Baldwin 

Difficulties of Pliocene Geology 

Considering the very great importance which the later 
tertiary beds must occupy 111 all speculations about the origin 
of man and Lhe present geographical distribution of plants and 
animals, it is unfortunate that they should have attracted so llLlle 
attention among English geologists 

The fact is perhaps not unnatural when we consider how very 
scantily they are represented in this country , the Norwich Crag 
being virtually [he only bed where remains of pliocene land 
animals have occurred. The Norwich Crag is itself a very 
puzzling bed, where marine remains and land remains are found 
mixed together, the whole having been reasserted, and I do noL 
know of a single pliocene land surface remaining intact in 
Britain The so-called fore-U-bcd can no longer be clawed as 
pliocene, but is clearly of pleistocene age, A real mark of the 
true pliocene horizon in Europe is the occurrence of the mas¬ 
todon and its associated fauna 

If we are to use the mastodon is a test we shall have to 
travel aouthward as far as Auvergne, if we are to find a pliocene 
land surface ih situ Unfortunately Auvergne is a very dis¬ 
located and broken country, and the sequence of the later 
deposits is very hard to make out, and I much question whether 
it be possible to find sections showing the true reading of the 
beds in question nearer than Florence 

I am writing in the hope that I may persuade Dr Forsyth 
Major, who knows the valley of the Arno so well, to communi¬ 
cate to Nature some accounL of the results arrived at by the 
Italian geologists 

At present the question is one of great perplexity Let me 
refer to two points First, How comes it that in no part of the 
world, bo far ai I know, has a single fragment of an undoubted 
pliocene beast been found in a cave? The carnivora of pliocene 
Limes must have frequented caves just u much ai the bears 
and hyenas of pleistocene limes, yet how comes it that we 
can nowhere find any tertiary remains In any cavern ? It 
will not do to appeal to denudation, for if there be deposits any¬ 
where protected from denudation it 11 Lhose in caves. Can it be 
that every mountain chain where limestone rocks occur is 
younger than pliocene times ? 

Again, we know that in America, both north and south, the 
mastodon survived to the end of the Pleistocene age, and lived 
alongside of Lhe mammoth and the Columbian elephant In 
Europe there is very great doubt whether the mantodon and 
any fotm of elephant were ever contev^oraries. No doubt the 
teeth of the mastodon hive been fbund with thou of Lhe 
elephant In the Crags, but the Crags have been so rearranged 
that it is impossible to draw any safe conclusions from them, 
It is at all events extraordinary that, according to the French 

? M>Ioguts, the l#t> beasts have never been found together in 
ranee I believe the same conclusion has been arrived at by 
the IlaJifUi geologists, but upon this point there is some uncer¬ 
tainty, audit would be very Interesting to have the opinion of 
so competent an authority as Dr Forsyth Major upon the 
point It is one of Importance, for upon It depends largely the 

a uestlon of whether there was a continuity In Europe between 
lo pliocene and pleistocene land, or whether, is I am disposed 
to believe, there waa a break between the two involving 
perhaps a violent revolution. There are olheT Interesting 

■ Ad abstract of the paper 1* to he found to Stunct, Nmmtwr i|, rigs, 
and also to lhe ProcapgtogS of the Congress. 
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questions involved in the Issue I have raised, upon which yota 
may possibly permit me to write on another occasion. Mean¬ 
while the burden of my present letter Is to point out how 
little we really know about the pliocene land, and how useful 
it would be to know more Henry H Howqrth 

The Atheneeum Club, December^ 

Meteors 

A fine meteoric shower was observed here on the night of 
November 23, from 7h 30m to iah 30m , when the obser 
rations were interrupted by cloud 1 The meteors were evi¬ 
dently " Biehds," the radiant at 8 30 being near a point, R A , 
ih 20m , Dec , 40° 30' The radiant, however, was not 
well defined, its area being at least 4° in diameter For a 
single ohaerver, in a position which commanded only about one- 
stxih of Lhe visible hemisphere, the meteors numbered about six 
a minute, which would indicate at least seventy-live a minute 
for the entire sky, exhaustively observed 

At ten o'clock two observers, standing back to back in an 
open space, counted 104 meteors in five minutes , the position 
of the radiant being then, R A , ih 30m , Dec., 41“ 30' 
—very near Upsilon Andromedee At this time the radiant 
seemed to be rather more definite than earlier, and several 
nearly stationary meteors determined the place with reasonable 
precision 

An hour later a similar count by Lhe same two observers gave 
100 meteors in four minutes and a half, and the radiant was 
determined at R A , ih dOin , Dec , 40“ The rale of fre¬ 
quency continued aliout the same until the 9ky clouded up an 
hour later, and must, I ihink be estimated as high as from 80 
to too a minute for the whole number that might have been 
seen by a sufficient corps of observers This would foot up from 
24,000 to 30,000 for the five hours 

1 am nul quite certain whether the apparent change in lhe 
position of lhe radiant is, or is not, real, but a motion very 
Bimilar in amount and direction is given by Denza in his obaer- 
vations of the meteoi ic shower of 1885 (see Nature, vol xxxm 

I 5 1 ) 

Comet "/" (Holmes’s) was about io u west and 4 0 south of the 
mean radiant at R A , oh 40m , Dec , 360 3 43', It was barely 
visible to the naked eye 

Most of Lhe meteors were very small, not exceeding the fifth 
magnitude, hut a few, perhaps one in ten, were above the 
second, and in the course of the night four were Been which 
rivalled or surpassed Jupiter The brighter ones left bluish 
trains, which remained visible for three or four seconds The 
smaller ones often came in " flights " of three nr four together, 
and fully half Lhe paths were more or less curved and wavy from 
the resistance of the air 

It is worthy of notice that the heliocentric longitude of the 
earth at the lime of lhe shower was about 62°, inilead of 65° 
which was lhe longitude of the descending node of Iliela’s orbit 
at the last appearance of the comet in 1852, and was the longi¬ 
tude of the earth at the time of the showers of 1872 and 188J 
The fact suggests the inquiry whether perturbations since 1885. 
will fairly account for such a recession of the node 

It 11 obvious also that if the meteoric swarms encountered by 
the earth In 1872 and 1885 were really moving hi the orbit of 
Blela’i comet (which at its last appearance hail a period of 6'6- 
years), then the swarm encountered the other night, just seven 
yean later, must have been an entirely different one—unless 
indeed Lhe perturbations since 1885 can account for a retardation 
of nearly five months. 

Last night was for the most part overcast, hut a watch of 
fifteen minutes through occasional openings In the clouds showed 
only one or two possible Bielids. Evidently the shower Was 
not continuing with any intensity. C A Young 

Princeton, N.J., U S , November 25 

Comparative Bunahine. 

Afteb explaining that by 11 sunshine " I Intend that wfilch 
would fall upon the earth If there were no atmospheric obstruc¬ 
tion, one must first notice the very elementary troth that the 
amount of such sunshine at any assumed time and place if in 
proportion to the altitude of the sun at noon, and also the 

1 Our 11 Eastern standard time 11 li jut five tonus slow thaa Oiamprluh 
dim 
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length of the day Except at the time of the equinox, the gradual 
lengthening or shortening of the day, ai the solstice la 
approachea, tno*-t materially affects, especially in the higher 
latitudes, the total amount of sunihine received in twenty four 
hours. 

But are there any convenient and readily accessible tables—as 
there easily might be—which would at a glance show numerically 
the comparative amounts of sunshine at certain selected times 
and places? I would wish to see such tables, say, for every 
tenth day, for the three months from an equinox to a solstice, for 
about every third degree of latitude in each hemisphere I see 
not how, without this, either the causes or ihe effects of meteoro¬ 
logical changes in different regions at different seasons can be 
justly estimated I would propose to express the amount of 
sunshine during twelve hours at the equator at the equinox by, 
say, 100 , the figures rising above this, or filling below it 
Thus there would be more than 100 given for the latitude of the 
Tropic of Cancer at the summer roIrIicc, with a vertical sun and 
more than twenty four hours' sunshine , with 100 for a latitude 
still further north Rkginai d Courtenay 

The Imperial Hole), Sliema, Malta, November 14 


Quaternions 

By the kindness of the author I have ju«d received a copy of 
Mr HeaviBide'sjpaper 11 On the Forces. Stresses, and Huxes of 
Energy in the Electromagnetic Field” {Phil Frans , 1892, 
p 423), In which he reopens a question dehated in your columns 
some time ago—the quesLion of Quaternions versus other methods 
of vector analysis for the use of physicist 1 

At present the matter stands thus —There are two 
widely lcnown systems of vector analysis before the public 
—Quaternions and the Ausdehnungalehre—and quite a 
multitude of lefts known ones, of whicn Prof, Gibbs's seems 
to be one of the least open to objection, and of which, 
in my opinion, Mr Heaviside's Is by no means so It would 
take too long, however, to justify this opinion, hut I 
wish to make an appeal to Mr Heaviside and Prof Gibbs 
on grounds independent of the merits or dements of their par¬ 
ticular systems 

Of the Aiudehnungslehre I do not feel competent to speak 
As tn Quaternions, there are undoubtedly some inconveniences 
in physical applications, and I am quite willing to concede that 
a grave one 11 the very frequent use of the letters S and V (Mr. 
Heaviside uses the latter) I do not regard the sign of the 
scalar product which vexes the soul of Mr Heaviside as of any 
consequence But while thus admitting that a better system 
than Quaternions is conceivable, I think I can show, that the 
position of the dis^enteri is little short of suicidal 

The band of physicists who use and urge the use on others of 
vector analysis is woefully small. Let me put a question to two 
of the Justly best known of that band, Prof Gibbs ana Mr 
Heaviside What la the first duty of the physical vector analyst 
qua physical vector analyst ? I think I may anticipate that 
the answer will be—to convince the world of mathematical 
physicists that vector analysis must be unshelved and net to work 
The next question that aniei is one of tactics What should 
be the plan of campaign to bring this desirable result about ? 
Here I am afraid we canqot hope for unanimity even among 
the members of the small band, and this Is to be moat grievously 
deplored. But surely every sane man will agree that what most 
certainly the analysts should not do 11 to present Itaelr arguments 
4 q Chose they would convlndfc In a down different mathematical 
language*, each of which u putiling enough to those learned In 
allied languages Grant thli, and It follows that Quaternions 
abd Ihe Auadehnungilehra should be left in sole possession of 
the fold. The day for Prof. Gibbs's Improvements Is not ye» 
Prof Gibbs and Mr Heaviside have not yet convinced the rest 
of the small band—not to say each other—of the merits of their 
algorithm*. Let me implore them to link the Individual in the 
cotomtfn cause, and content themsAvet with tha faith that 
posterity will do them Justice. 

Apart from the question of notation there seem to be two 
schools of opinion as lo the proper conduct of the campaign. 
To Vary the metaphor. Maxwell, Clifford, Gibb*, Flligenld, 
Em*h«i|e prescribe a course of ipooo-feediog the physical 
pnblta Ham Ikon and Tail recommend sad provide strong 
I do not think that hatm, but raihex* good, will come 
mhjhii doable meat me at, as one courts wilt suit some patients 
*«l tfobrter others. But let tha spoon feeden provide spoon- 
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meat of the same kind bs the other physician Is not Maxwell, 
Clifford, and Fitzgerald’s food as digestible as Prof. Gibbs's and 
Mr Heaviside’s? Alex McAulay 

Ormond College, Melbourne, October 31 


Animals' Rights 

Mr Salt dnputea the justice of the statement that he has 
given Lwo contradictory definitions of animals 1 rights, inasmuch 
as, according to him, tnat which he has set forth on p 28 11 
but a repetition and amplification of the one to be found on p 9 
By the definition on p 9 animals' rights are said lo consist 
in a “ due measure ” of ihe restricted freedom which constitutes 
the right of man, 1 e (as Mr Salt notes) the freedom "to do 
that which he wills, provided he infringe nut Ibc equal liberty 
of any o.her man"—"a restricted freedom ” which guarantees 
lo the harmless individual the security of his life ana liberty 
But on p 28 the rights of animals (which were said before 
to consist iq a ** due measure " of that just quoted) being here 
stated to be 11 subject lo the limitations imposed by the perma¬ 
nent needs and interests of the community," ate found to be 
burdened with so serious a qualification that semrity for the life 
and liberty 0/ the harmless individual is by it completely 
destroyed 

A European might settle with confidence in an unknown 
island, on the assurance that he would be allowed a measure 
of the general right of the natives to the freedom to do that 
which they would, provided Lhey infringed not the equal nghlB 
of any other, but were be afterwards to discover that the 
" measure 11 of this right which was considered to be the "due ” 
of a foreigner was in reality limited ff by the needs and 
interests of the community," and lhai, a community where 
the custom of enslaving and eating strangers had existed from 
time immemorial, we venture to assert that hn departure from 
the island would be effected with ai little delay as possible 
We should much regret misrepresenting Mr Salt’s statements, 
but the assertion that the second definition of rights is but 
a repetition and amplification of the first ift manifestly untenable, 
and if, by " due measure " for animals or the rights of man, 
Mt Salt would have us understand lhat he meant—only such 
a measure ai 11 consistent with ihe nullification of the most 
fundamental privileges secured by them, he must hove been 
discussing the subject in a vein of sarcasm which we are 
bound to confess wo had quite failed lo appreciate 

The Reviewer 


The Height and Spectrum of Auroras 

There «u a magnificent aurora on the evening of the 4th, 
pan of whicb, from loh 464m 10 48m. or49m p waft an intense 
red I noted the positions of some of the feature! at the exact 
half houn <end alio at some other timei, for companion with 
any obs^vations that may have been made in other places, for 
aicerUining the height of Lba phenomenon , and I hope lomo 
such observations have been made of the recent display, and 
will be made of further ones In the^uture, for Dr Veeder, of 
Lyom (New York), bs* kindly con win ted to calculate the 
height* from the observations. 

1 am surprised that none of oar persevering photographers 
have as yet obtained a good photograph of the auroral spectrum. 
I do not Lhink it would be more difficult than the stellar photo¬ 
graphs that have been taken, seeing lhat the exposure might go 
on for houn It would be desirable to have it done with a 
camera that could be pointed in any direction, at will, so that 
wherever the observer saw a bright portion of the aurora he 
could direct the instrument to It. T. W Backhouse. 

Sunderland, December 6. 


The Teaching of Botany 

There appeared In Nature (vol. xxxi. p. 229) a paper 
entitled 11 Experiments suitable for llloairaUng Elementary 
I ml ruct ion in Chemistry/ 1 by Sir H. E. Koscoe and W J 
Ru&selL 1 have long felt the want of a similar series of experi¬ 
ments in physiologic! botany. There is not much difficulty In 
teaching the morphological tide of the subject, but it 11 not easy 
for the ordinary high-school teacher to devise and carry out a 
suitable series of experiments for demonstrating the more Im¬ 
portant aspects of pnytloJogicaf botany. If some mailer in the 
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subject would do for botany whit Sir H E Roscoe hai done 
for chemistry he would confer a great boon on teachers and 
young students A ^ 


Egyptian Figs. 

My attention has been called to a very obvious slip of the pen 
in my note on Egyptian Figs, in that I have written “ Pliny * 
instead of ‘ 1 Theophrastus”' The former, as all know, was 
a Latin author, but he simply copies from the latter Having 
both authors before me at the time, I accidenlaljy put one name 
for the others The refa. are as follows —Theoph iv 2 , 
Dioscor 1 I , Pirn xlu 7 George Hrnslow 


A Palieozic Ice-Age 

I CANNOT understand how, when writing on llna subject 
antt t p 101), I overlooked the circumstance that the ancient 
boulder-beds of Australia, India, and South Africa received full 
notice in Prof J Prestwich's " Geology," vol 11 pp 143 146 
December 9 W T Blaniord 


SCHEELE 

D URING this month Sweden commemorates the one 
hundred and fiftieth anniversary of the birth of 
one who has conferred an imperishable lustre on her 
annals Carl Wilhelm Scheele—although a German by 
nationality, for he was bom at Stralsund, the capital of 
Pomerania—spent practically the whole of his short life 
in Sweden, and is usually regarded as a Swede The son 
of a tradesman, Joachim Christian Scheele, and the seventh 
child of a family of eleven, Scheele, as a boy, gave little 
promise of the genius and power which astonished the 
scientific world towards the close of the last century 
It is perhaps indicative of a certain mental imperfec¬ 
tion that he should have been wholly incapable of 
learning a foreign language, although he Jived m 
Sweden during more than half his life his knowledge 
of Swedish was so imperfect that his memoirs, ad¬ 
dressed to the Academies of Stockholm and Upsala, 
were invariably written by him in German and had 
to be translated by Others before publication By 
wbat influences he was led to the study of chemistry is 
unknown There was nothing apparently in his home 
life, or in the mode or circumstances of his education to 
direct his inclination towards science As a boy he began 
the study of pharmacy, and at his own wish was appren¬ 
ticed to an apothecary at Gflteborg named Bauch, with 
whom he remained eight years Here he had access to 
the standard treatises on chemistry of that time, and he 
devoted all his leisure, often working far into the night, 
to the study of the works of Neumann, Lemery, Kunkel, 
and Mahl Kunkel’s Laboratonum was, indeed, his chief 
instructor in practical chemistry, and it was by diligently 
repeating, in the first instance, the experiments contained 
in that book that he acquired that extraordinary manipu¬ 
lative skill and analytical dexterity on which his success 
as an investigator ultimately rested 
When twenty-three years of age Scheele removed to 
Malmd, and some years afterwards to Stockholm, where 
he superintended the shop of an apothecary named 
Scharenberg It was about this time that his career as a 
discoverer began, by the isolation of tartaric acid from 
cream of tartar. He ascertained many of the charac¬ 
teristic properties of this and and prepared and ex¬ 
amined a number of tartrates These early efforts met, 
however, with a somewhat untoward reception. It seems 
that Scheele drew up an account of his observations and 
forwarded It to Bergman, who then filled the chair of 
chemistry in the University of Upsala as the successor of 
W&Ucrtiis. Bergman failed to appreciate the significance 
of the work of toe young and unknown apothecary and by 
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some mischance the manuscript was lost, The importance 
of the discovery was, however, recognized by Retxiui who- 
induced Scheele to write a second account of his work and 
to submit it to the Academy of Sciences at Stockholm, by 
whom it was eventually printed In 1771 Scheele published 
his memorable essay, “ On Fluor Mineral and its Acid,' 1 in 
which he first demonstrated the true composition of fluor¬ 
spar, showing that it " consists principally of calcareous 
earth saturated with a peculiar acia/’ named by him 
“ fluor-acid ” Although ne found that the u fluor-acid ,r 
(hydrofluoric acid) dissolved 11 siliceous earth,” he failed 
to recognize the change thereby produced in the 11 fluor- 
acid’ 1 and was thus led to an erroneous conception of its 
real nature He was in fact led astray by the circum¬ 
stance that his experiments were for the most part made 
id glass vessels, and hence the fluor-and was contamin¬ 
ated with more or less silica and hydrofluosihcic acid 
The origin of the silica in the acid prepared by Scheele 
was first clearly indicated independently by Wiegleband 
Meyer In 1773 Scheele went to Upsala as pharmaceu¬ 
tical assistant to Mr Lokk, in whose shop he chanced 
to meet the chemist Gahn Lokk and Gahn were 
speculating on the cause of the different mode of 
action of distilled vinegar on nitre before and afier 
fusion This was explained by the young assistant, 
who pointed out the nature of the change effected on 
nitre by fusion , and the fact that it is converted into a 
salt (potassium nitrite) from which a peculiar acid, differ¬ 
ent from true “ spirit of nitre,” can be obtained by treat¬ 
ment with distilled vinegar Gahn, struck with the sagacity 
of the young pharmacist, offered to introduce him to 
Bergman The invitation was at first declined , Scheele 
had not forgotten the unfortunate incident of the tartaric 
acid memoir Eventually he allowed himself to be con¬ 
vinced that Bergman's action was clue more to inadvertence 
than to indifference, and the acquaintance which followed 
rapidly ripened into a strong friendship In 1774 Scheele, 
at the suggestion of Bergman, published his well-known 
memoir 11 On Manganese, Manganesium, or Magnesia 
Vitrariarum ” This essay, although marred And in part 
obscured by the phlogistic conceptions of the period, will 
for ever remain one of the classics of chemistry In it 
Scheele not only established the nature of 11 pyrolunte ” 
or 11 wad,” but, in studying the action of acids upon the 
mineral, he was led to the discovery of baryta and of 
chlorine, the properties of which he minutely describes. 
In 1775 appeared his memoir on arseiuc acid which he 
prepared in several ways ; he discovered many of the 
more striking properties of this body and obtained a 
number of its salts In the course of the investigation he 
discovered arsemureted hydrogen, and the well-known 
pigment Scheele’s Green In the same year he published 
his essay on benzoic acid, the "flowers of benzoin” of 
the apothecary After a stay of two years in Upsala 
Scheele was appointed by the Medical College provisor 
of the pharmacy at Ktiping, a small town on the north 
shore of Lake Malar Instead of the prosperous business 
he had been led to expect he found nothing but discom¬ 
fort and disorder, and the remainder of hit life was spent 
in a constant struggle with privation and debt, relieved at 
length, to some extent, by a grant, at Bergman's instiga¬ 
tion, from the btockholm Academy. Of ibis money 
Scheele set aside one-sixth for his personal necessities, 
and devoted the remainder to his researches. In 1777 
he look over the business of the pharmacy from the widow 
of the former proprietor, but It was only by unremitting 
industry that he was able to discharge the obligation he 
thereby incurred Not a year paued, however, without 
Scheele publishing two or three memoirs! every one 
of which contained a discovery calculated to enhance 
his reputation as the greatest experimenter of his 
lime This untiring devotion to science at length 
began to tell upon a frame constitutionally weak and 
doubtleu further enfeebled by privation, and by the worry 
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ol debt and difficulties He struggled on, however, a 
martyr to rheumatism and suffering from a complication 
of internal disorders until he was struck down in the 
spring of 1786 Some time before his fatal illness he had 
formed the resolution of marrying the widow of his pre¬ 
decessor so soon as his circumstances should permit on 
his death-bed he earned out this project, bequeathing to 
his wife such property as he had been able to acquire 
Two days afterwards (May 21, 1786) he died at the age 
of forty-four 

The eleven years during which Scheele lived at Roping 
were fruitful in investigations of ihe highest importance 
in every department of chemistry In that time he 
discovered molybdic, tungstic, and arsenic acids 
among the inorganic acids , and lactic, gallic, oxalic, 
citric, malic, mucic, and unc among the organic acids 
He also discovered glycerin, detenruned Lhe nature of 
Prussian blue, and prepared hydrocyanic acid He de¬ 
monstrated that plumbago is nothing but carbon asso¬ 
ciated with more or less iron, and that the black powder 
left on the solution of cast-iron in mineral acids is essen¬ 
tially the same substance He determined the chemical 
nature of sulphuretted hydrogen, discovered arseniureted 
hydrogen, and invented new processes for preparing 
ether, powder of algaroth, calomel, and magnesia alba 
He made numerous analyses of air by absorbing the 
oxygen iwth a mixture of iron filings and sulphur He 
concluded that 11 our atmosphere contains Always, though 
with some httle difference, the same quantity of pure or 
fire air [oxygen] viz ^ which is a very remarkable fact , 
and to assign the cause of it seems difficult, as a quantity 
of pure air [oxygen] in supporting fire, daily enters into a 
new union , ana n considerable quantity of it is likewise 
corrupted or changed into aerial acid (carbon dioxide) as 
well by plants as by respiration , another fresh proof of 
the great care of our Creator for all that lives 11 

Scheele’s greatest work, however, is unquestionably his 
treatise on “ Air and Fire," which appeared in 1777 with 
a preface by Bergman, who, according to Thomson, 
superintended its publication. This elaborate essay shows 
Scheele at his best and at his worst, it testifies to his genius 
as an experimentalist and to his weakness as a theorist 
No one can read this, or indeed any other of Scheele’s 
memoirs, without being impressed by his extraordinary 
insight, which at times amounted almost to divination, and 
by the way in which he instinctively senes on what is es¬ 
sential and steers his way among tne rocks and shoals of 
contradictory or conflicting observations No man was 
ever more staunchly loyal to the facts of his experiments, 
however strongly these might tell against an antecedent 
or congenial hypothesis Had Scheele possessed that 
sense of quantitative accuracy which was the special 
characteristic of his contemporary Cavendish, hn work 
on “ Air and Fire* would inevitably have effected the 
overthrow of phloglstomsm long before the advent of 
Lavoisier His memoir is essentially an essay on oxygen, 
of which he was an independent discoverer, in its rela¬ 
tions to life and combustion. It is perhaps idle to 
speculate on the causes which prevented his clear recog¬ 
nition of the full truth It may have been that he was 
essentially a preparaleur like Priestley, and that quanti¬ 
tative chemistry had few attractions for him , it ts far 
more probable that the character of his work was deter¬ 
mined by the circumstances of his position, by his poverty, 
hit lack of apparatus, and hi^ want of assistance As 
It ls^ It remains one of the most remarkable circumstances 
In the history of human knowledge (hat a man working 
under such advene conditions in a small village on the 
shore Of a Scandinavian lake ahould have been able to 
Change the entire aspect of a science. 

It'waa stated by Crell. the editor of the well-known 
Ntu* Enldtckungtn ana Anna/tn, In which many of 
Scheme's papers first appeared, that the great Swedish 
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chemist was invited to this country with the offer of an 
easier and more lucrative position than that which he 
had at Kbping , but that his partiality for Sweden and 
bis love of quiet and retirement delayed his acceptance 
of the offer until a change in the English ministry 
put a stop to the negotiations Thomson, the author of 
the “History of Chemistry" in mentioning this cir¬ 
cumstance, expresses his doubts as to its truth, and 
states that he made enquiries of Sir Joseph Banks, 
Cavendish, and Kirwan, but none of them had ever 
heard of such negotiation Indeed the circumstance is 
intrinsically improbable “ I am utterly at a loss,” 
says Thomson, “ to conceive what one individual 
in any of the ministries of George III was either 
acquainted with the science of chemistry or at all 
interested in its progress What minister in 

Great Britian ever attempted to cherish the sciences, or 
to reward those who cultivate them with success ? 

If any such project ever existed, it must-have been an idea 
which struck some man of science that such a proposal 
to a man of Scheele’s eminence would redound to the 
credit of the country But that such a project should 
have been broached by a British ministry, or by any man 
of great political influence, is an opinion that no person 
would adopt who has paid any attention to the history 
of Great Britain since Lhe Revolution to the present 
time." T. E Thorpf 

WERNER VON SIEMENS. 

PRNST WERNER SIEMENS was the eldest son 
-L-* of Christian Ferdinand Siemens and Eleonore 
Deichmann , he was born in 1816 at Lenthe in Hanover, 
where his father was engaged m the business of agricul¬ 
ture and forestry 

From his very childhood the subject of this memoir 
learnt the lessons of self control and responsibility, for 
owing to his mother's delicate health and his fathers 
occupations, the care of his younger brothers Rad sisters 
devolved on himself and his sister Mathilde , in these 
younger days he also learnt tact, and his father taught 
him that difficulties had to be faced and overcome, and 
that duties must never be avoided 

In 1623, a few months after the birth of his brother 
William (whose lamented death occurred here nine years 
ago), the family removed to Menzendorf near Lubeck, 
in the Grand Duchy of Mecklenburg In the Gym¬ 
nasium of Lbbeck Werner was educated up to his 
eighteenth year, when, by the advice of his father—who 
with rare prescience saw in Prussia the nucleus of German 
Unity and Empire?—he went to Magdeburg to volunteer 
for service in the Prussian Army For three yean ho 
studied in the Military School of Berlin, and in 1838 
received his commission as a lieutenant in the artillery, 
and returned to Magdeburg , he was soon transferred to 
the Technical Division of the Artillery at Spandau, 
and afterwards to Berlin. 

In July, 1839, hii mother died, and six months after¬ 
wards his father , and then, at only twenty-three years of 
age, he became the veritable guardian of his >oungcr 
brothers and sisters. 

, In 1842 he took out a patent in Prussia for electro¬ 
plating And gilding, and having established a factory in 
Berlin for putting his invention into practice, he urged 
his brother William to devote his attention to the subject 
This the younger brother did, and the story of his 
enterprise and success in this country then and ever 
since has been told by Dr Williarp Pole in his most 
interesting biography ofhim , to this volume and to the 
workb of Dr Werner von Siemens, the first volume of a 
translation of which has recently been published by Mr 
Murray, we Art indebted for much of the information 
contained In this short notice 
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In 1844 the young artillery officer was appointed to the 
important post of Superintendent of the Artillery work¬ 
shops, and in 184.7 he became a member of the commission 
then instituted for introducing the electric telegraph into 
Prussia Next year hla military duties called him to 
Kiel, where in conjunction with his brother in-law, 
Prof Hunly, he protected chat port against the attack 
of the Danish fleet, by means of submerged mines 
connected with the shore by cables, at once the precursor 
of the submarine cable and the torpedo In the summer 
of 1848, as Commandant of Friederichsort, he built the 
fortifications for the protection of the harbour of Ecken- 
ftirde, which afterwards became so celebrated In the 
same year he was recalled to Herhn in order to erect a 
line of telegraph from Berlin to Frankfort-on-the-Maine, 
the first electric line laid in Germany, and with this his 
official military career terminated, and lie devoted his 
attention altogether to those scientific discoveries and 



inventions which have made the name of Siemens a 
household word in every region of the globe. 

In 1874 Dr Werner Siemens was elected a member of 
the Royal Academy of Sciences of Berlin, and the speech 
he made upon that occasion enables one to understand 
and appreciate his connexion with physical science He 
was professionally connected with the application of 
science, which unfortunately left him but little leisure 
for those purely scientific investigations to which he 
always felt specially attracted. He says, to quote his 
own 'words fn the speech lust iererred to, “ My problems 
were generally prescribed by the demands of my pro¬ 
fession, because the filling up of scientific voids which I 
met with presented itself as a technical necessity, I will 
only here mention cursorily my method of measuring 
high velocities by means of electric sparks, the discovery 
of the electrostatic charge of telegraph conductors and its 
laws, the deduction of methods anti formula for testing 
underground end submarine cables, as well as for deter¬ 
mining the position of faults occurring In their insulation, 
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my experimental observations on electrostatic induction, 
and the retardation of the electric current thereby, the con¬ 
ception and realization or a reproducible basis of measure¬ 
ment for electrical resistance, the proof of the heating 
of the dielectric of a condenser by sudden discharge, 
the discovery and explanation of the dynamo electric 
machine I think I may claim that many of my technical 
contributions are not without scientific value, among 
which 1 may mention the differential regulator, the 
manufacture of insulated conductors by pressing gutta* 
percha around them, telegraphic duplex, diplex, induction 
and automatic recording instruments, the ozone apparatus, 
and measuring instruments of different kinds 1 had the 
honour of seeing these recognized by receiving from 
the Berlin University the distinction of Doctor of Phil¬ 
osophy, honoris causa " 

The reply to this speech was made on behalf of the 
Berlin Academy by Prof du Bois Reymond, the 
Secretary of the Physical and Mathematical Section, 
and some of the words he Lhen spoke will show how 
Germany appreciated one of her ablest sons, one whom 
we also may claim, for when Werner Siemens was born, 
the King of England was Elector of Hanover “ By 
appropriating such a scientific form as yours, my dear 
Siemens, no Academy need be untrue to the laws of its 
foundation Yours is the talent of mechanical discovery, 
which primitive people not improperly described as 
divine, and the cultivation of which constitutes the as¬ 
cendancy of modern culture Without having yourself 
worked with your hands in practical mechanics, you 
have reached the highest point in that art as creating 
and organizing head With clear view and daring mind 
you soon grasped the great practical problems of electnc 
telegraphy, and thus secured to Germany an advantage 
which Gauss, Wilhelm Weber, and Steinhell could not 
have procured for it Your labours were for electricity 
what Frauenhofer’s were for light, and you ai*e the 
James Watt of electro magnetism. Now you rule over 
a world which you created. Your telegraph line* sur¬ 
round the globe Your cable ships navigate the ocean 
Under the tents of nomads using bows and arrows, 
through whose hunting grounds your messages pass, 
your name is mentioned with superstitious awe” 

This poetical description is fully justified by the great 
undertakings that have been carried out by the Siemens 
firm The Indo-European telegraph, 2750 miles in 
length, passes across Europe, through a part of Russia to 
Tabreez and Teheran in Persia, and thence to India. 
But for the international character of the firm this work 
could probably never have been accomplished But with 
Mr Carl Siemens in St Petersburg, Dr Werner in Berlin, 
and Mr Wiliam in London, to carry out the necessary 
negotiations, the tender was accepted in June, 1869, and 
the work was completed in December of the same year 
Since then eighteen cables of a total length exceeding 
?r,ooo miles have been constructed at their Wool with 
works and laid in the Atlantic by the Faraday , by the 
firm of Messrs Siemens Brothers and Co , Limited, of 
which firm Dr Werner von Siemens was Chairman and 
Mr Alexander Siemens is the Director in London- 

In a single line of,the speech just alluded to Dr 
Werner refers to the dynamo machine On tM| machine 
the whole supply of electricity for lighting, cfBsmlssla% 
of power, and other large purposes is dependent 1 and Ip 
Is interesting in this connexion to note that the only 
rival to the electric light for large effects is the regenera¬ 
tive gas lamp Invented by Dr. Werner 1 * youngest brother, 
Mr Frederick Siemens, the inventor, with Sir WilliaA 
Siemens, of the regenerative gas furnace. 

Dr. von Siemens was a Knight of the Prussian order 

£ ur U miriU , an honour conferred only on thdla who 
vc been distinguished for their services to science add 
industry. The honorary degree conf er red upon hte by 
the University of Berlin, and his membership of the 
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" Royal Academy of Sciences of Berlin, have already been 
referred to Dr von Siemens was a member of many 
learned societies, and only in the spring- of this year he 
was elected one of the sixteen honorary members of the 
Institution of Civil Engineers The late Emperor Frede¬ 
rick HI of Germany conferred upon him the patent of 
nobility in 188B, and the present Emperor has expressed 
his sympathy with his sorrowing widow and family 
Dr, Siemens was unfortunately one of those attacked 
during the influenza epidemic, and although he recovered 
from it, it left him weak, and he has since been ailing 
more than once. A work on which he has been spending 
his spare moments was an autobiography, giving reminis¬ 
cences of himself and of the firm of Siemens and 
HalBlce This was published in Berlin a fortnight ago On 
Tuesday, the 6th inst, Dr Werner breathed his last at half- 

E att six m the evening, just within a week of completing 
is seventy-sixth year It may truly be said of him that 
although he has passed from us, his life's labours will 
ever endure, having left an indelible mark on the world's 
progress, 

„ The funeral took place on Saturday The London, 
Belfort, Vienna, and St Petersburg factories of the firm 
of which the deceased was a member, sent officials and 
workmen ; the many thousands following the hearse, and 
the respectful attitude of the bystanders in the streets 
through which the funeral procession passed testifying to 
the regard in which he was held The Emperor William 
was represented by Prince Leopold, the Empress Frede¬ 
rick by Count SeckendorflT, and the German Empire by 
Chancellor Caprivi Science and art and industry, the 
City of Berlin and the town of Cbarlottenburg were 
represented by deputies and deputations, all combining 
to do honour to one esteemed of all E F B 


NOTES 

We are glad to announce that Sir Archibald Geikie haa under¬ 
taken to write the Life of Sir Andrew C, Ramsay, his prede¬ 
cessor In the Geological Survey. Sir Andrew Ramsay spent 
nearly the whole of his scientific career m ihe service, so that the 
record of hil life and the story of the progress of the Survey are 
closely bound together Thu is the third member of the staff 
of the Survey whose memo in Sir Archibald Geikie will have 
written, the two others being Edward Forbes (whose Life he 
wrote in Conjunction with the late Prof. George Wilson) and Sir 
Roderick Murchison Sir Archibald joined the staff under 
Ramsay, and grew into the closest relations of friendship with 
bun 


Wk regret to bava to record the death of Mr H* T Stainton, 
FiR.S. He died on December 2 at the age of seventy He 
wm indefatigable in hti sludy of entomology, to which he made 
Many important contributions, His chief work is “Natnral 
History of the TiododJ* in four languages, with many plates. 
HU “Manual of British Butterflies and Moths" is also well 
Iwwwii* * Mr, Stainton was ono of the founders oF the 
UiUvmtetegist Z Monthly Afqfaxiru, and remained to the end of 
kiiJBftjneV its editor.. He was for many yean secretary of 
Sodaty and of the Zoological Record Association, and 
WH-pf the secretaries of Section D of the British Association, 
t&iflhe w*i a Fellow o t the Entomological Society, of 
ypfa Wm * at one time president j and from 1859? ho was a 
Linoean Society, of which he was a t one time 
He was elected a Fellow of the Royal Society 

Com ic al Society held a special meeting on Tuesday, 
^ Ike death of Stas. A paper, prepared for tha 
Mjrfofe J» W. Mallet, F.R.S., on “Jean Semis 
eamfptatof the relative man* of the atoms 
pMpfei '* was roed and discussed. 
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The new Victoria buildings of University College, Liverpool, 
which include the Jubilee lower, were formally opened on 
Tuesday Lord Spencer, as Chancellor of the Victoria Univer¬ 
sity, took part in the ceremony At a baoquet held in the 
evening, Mr. Hryce announced that Lhe Queen, out of certain 
funds belonging to lhe Duchy of Lancaster, had been pleased 
to bestow upon the two great Lancashire Colleges a sum of 
/4000, to he applied in some permanent form, such as might 
be agreed upon by the authorities of the Colleges, particularly 
the principals, to commemorate the event of that day, and Her 
Majesty's interest in lhe growth of the institution 

On Monday, at Merchant Taylors' Hall, Dr, William 
Anderson presented the prizes in connection with the City and 
Guilds of London Institute for the Advancement of Technical 
Education Afterwards, addressing the students, Dr Anderson 
called attention to the extraordinary ad vantages enjoyed by students 
of the piesent day in comparison with those wiihin the reach of 
students of lhe post generation In nearly all towns men and 
women were improving their knowledge in almost every branch 
of art and science to which their necessities or their inclinations 
led them He had come to the conclusion that the aids given 
nowadays to manufactures and commerce were absolutely indi¬ 
spensable if England waa to hold her own, and to overcome the 
difficulties which high-priced labour, the restrictions of the 
Legislature, and the interference of trade organizations imposed 

1 )r T Jeffrey Parker, fr R S , of Dunedin, Otago, New 
Zealand, who is now in this country, will read a paper on the 
cranial osteology, classification, and phylogeny of the Moms 
(Dinornithidee) at the Zoological Society’s meeting on the 14th 
of February 

The committee appointed by the Board of Agriculture to 
inquire into the plague of field volet in Scotland have declined 
for Lhe present to recommend the adoption of the plaa lately 
carried out in Theasaly by Prof Loeffler, who claims to have 
got rid of volei in that district by feeding them with prepared 
bait containing the germs of mouse typhus. It is thought that 
Prof Loeffler may not have attached sufficient weight to other 
causes which have doubtless operated to reduce the swarms of 
voles in Thessaly, such as the heavy rains which 6a the low 
ground would flood the holes and runs of the mice The chair¬ 
man of the committee, Sir Herbert Maxwell, and the secretary, 
Mr, J, E Hariing, with the aanctlon of the Board of Agriculture 
and of the Treasury, arc about to proceed to ThtSiqly for the 
purpose of taking evidence there and reporting 

A new edition of M Alphonse Bertillon'i important book 
on " Identification Anthropomdlnque " will be published Ufc 
January. The book has been entirely recast and considerably 
enlarged It is the result of ten years of observation, and has 
been prepared, not i merely for the anthropometric service 
directed by the author, but for all who desire to have a f proper 
comprehension of man's physical qualities. In addition to the 
copies Intended for the use of the penal admtnistratlqp of the 
French Ministry of the Interior, a small number of copies will 
be reserved for persons who may desire to subscribe for them. 

On the evening of Thursday the 8th instant a deep baro¬ 
metric depression advanced upon our north-west coasts, and 
proceeded with considerable rapidity in a south-easterly direc¬ 
tion, completely traversing Great Britain, as far as Dover, and 
travelling throughout Its course at the rate of about 36 miles an 
hour. IU passage was accompanied by gales and by heavy run 
Or sleet, with severe snowstorms on the east coast Thu dls- 
lirbpDOB passed away to, the outward, and was followed on 
Saturday pf a fresh depression which appeared in the north - 
west* causing a Strong gale in that district, and heavy squalls is 
moat other parti* r The changes of temperature ware very 
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irregular, the air being warm ancl vnolit under the Influence of 
the cyclonic systems, but cold and relatively drier In the rear of 
the disturbance! , in Scotland the frost wai aL times severe, the 
lowest of the minima being ai low as 8° in the east of Scotland. 
In the early part of the present week a temporary Improvement 
took place, with a generally rising barometer and falling ther¬ 
mometer, but theie conditions soon gave place to a fresh dis¬ 
turbance in the north-west, accompanied by south-westerly winds 
generally The Weekly Weather Report for the period ending 
the 10th instant showed that the temperature was below the 
mean In all districts, the greatest deficiency being about 7° 
over the northern parts of the kingdom Rainfall exceeded the 
mean in the north-west of England and the north of Ireland, 
but in all other districts it differed little from the average 
amount Bright sunshine was more prevalent than for many 
weeks put, except in the north of Scotland, where only 5 per 
cent of the possible amount was registered 

A Foreign Office “Report on the Social and Economical 
Condition of the Canary Islands” (No 246, 1892) contains 
some details with respect to the climate. There is no record of 
the freezing point having been touched at Laguna (Tenenffe), 
1840 feet above the s^a At Vila Flor, also in Tenenffe, 4335 
feet above the sea, the highest point where cultivation exists, 
the lowest temperature recorded in 1890-91 was 28°, the lowest 
reading at the sea level during the same period was 49° The 
highest summer reading at Ijguna was 104“ 9 m 1885 The 
average maximum temperature near the sea in the summer is 
about 82° The annual rainfall at Laguna Is 29 4 inches, but at 
Santa Cruz (TenerifTe), at the sea level, it is only about 11 inches, 
and at Las Palmas it Is as low as 8 4 inches The greater part 
-of the rain falls in the Monte Verde, where the vapour is carried 
from the sea by the trade wind. The rain generally begins 
early in October and ceases early in May 

The country between the Nile and the Red Sea ha* not 
always been so barren ai It is to-day There Is ample evidence 
that in former times bodies of cavalry from three to five hundred 
in number ranged without commissariat difficulties over districts 
which are now deierta. The Arabic names of the valleys are 
names for trees, and there can be little doubt that at one time 
the valleys abounded with the trees after which tbey were called 
How is the change to be explained ? Much light is thrown on 
the problem by a most interesting paper printed In the new 
number of the A'cw Bulletin, to which it has been communicated 
by Mr E, A. Floyer, F L S , Inspector-General of Egyptian 
Telegraphs It is an extract from the report (which will be 
published in French by the Egyptian Government) of Lhe ex¬ 
pedition despatched by the Khedivs to this region in 1891 
The writer believes that the mischief has been done during the 
last twelve hundred yean, and that It Is to be attributed to the 
Arab and his camel; the camel having eaten the leaves and 
•boots of the trees, the Arab having converted into charcoal the 
atom, root, and branch. The writer Is Inclined to state the 
matter thus \ So long as the valleys were all the Arab had to 
depend on for feeding his camels, bo long be preserved bis trees 
for bis camels. But by degrees some Arabs got a footing in the 
Nile Valley. They hired their camels to the farmer to cany 
their harvest. Tbey went back to their deserted valley and 
brought away the trees in form of charcoal Thus the land was 
gradually made hare. If this explanation Is correct—and there 
is evidently much to be said for it—the writer points rat that a 
like cause may be invoked over large areas to explain, for 
-example, the disappearance of the frankincense and spices from 
Southern Arabia, to explain the thoumnds of qharfots ami 
Horsemen in Palestine, and to explain ho* in early timet a 
greater fertility and population existed in many countries whose 
history, Hho that of Palestine, seems out of proportion to their 
present circumstances. It ife a pity, by the way, that in so good 
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a paper nature should be spoken of as having produced in the 
camel “a Frankenstein 99 Frankenstein in the story was not 
the monster, but the monster's creator 

It is by no means certain that the harm which the camel is 
capable of doing In Egyptian territory has even yet been ex¬ 
hausted The writer of the report considers it possible that the 
prosperity in Egypt in which all Englishmen are rejoicing may 
seal the destruction of the remaining trees, and leave the country 
hare save of Calotropis froccra and the plants which nourish a 
few sheep and donkeys, attended by herdsmen, fed by grain 
from the Nile Valley “The camel,” he says, “will then, 
having so to speak burnt its boats, be domesticated in the Nile 
Valley And it Is interesting to speculate as to how he will 
develop ihere Already the massive Cairo camel 11 a type 
distinct from other camels, surpassing all in iLs cumbrous 
massive proportions Jl 

The December number of the Kew Bulletin contains, besides 
the paper on the disappearance of des&t plants in Egypt, inter¬ 
esting sections on the Taj Gardens, Agra , Indian gutta-percha , 
the Gold Coast botanical station , Ramie machine trials at New 
Orleans, Lord Bute's “Botanical Tables” , and miscellaneous 
notes Reference was made to the “ Botanical Tables pl in the 
historical account of Kew, printed In the Bulletin in 1891, p. 291 
Since that was written the authorities at the Royal Gardens have 
had an opportunity, through the gracious permission of lhe 
Queen, of examining the copy in the Royal Library at Windsor, 
which formerly belonged to Queen Charlotte, to whom lhe work 
was dedicated On the fly-leaf of the first volume of lhe Windsor 
copy is the following note m pencil, written by the Rev 
John Glover (appointed Royal Librarian by William IV ) 1— 
“Of this work only sixteen copies were printed for presents, at 
a cost, it is said, of more ihan /io.ooo This copy belonged 
to Queen Charlotte, and was purchased at the sale of Her 
Majesty’s Library for, I believe, j£ioo *’ There seem, however, 
to have been only Lwelve copies The general nature of the 
contents is indicated m the Bulletin There are nine volumes, 
and the work contains 654 plates, all of them apparently drawn 
and engraved by John MJiJer.an excellent German artist—Johann 
Sebastian Mueller, who thus anglicised his name, 

Ceylon is sending to the Chicago Exhibition a complete 
reproduction of a Buddhist temple and many interesting speci¬ 
mens of ancient Sinhalese art, including, according to Lhe Ceylon 
Observer, “exquisitely carved pillars, massive doorways and 
dodos, beautiful windows and frescoed panellings of courts ” 
There will alio be, among other things, a display of jewellery, 
lace, and pottery. It Is hoped that these treasures will do some¬ 
thing to further In America 11 the Interests^)! the most modern 
product of Ceylon, tea " 

Ai' the recent meeting of Lhe Congress of Americanists at 
Huelva, Mrs. ZelJa Nuttall, of (he Peabody Museum of American 
Archaology and Ethnology, Cambridge, Massachusetts, pre¬ 
sented a preliminary note on the calendar system of the ancient 
Aztecs. Guided by a statement, in a Hlspano-Mexican MS* 
which she has recently discovered In the National Central 
Library of Florence, Mrs. Nuttall claims to have found the key 
to the Altec calendar system She exhibited tables showing 
that the Mexican cycle was 13,515 days, and that it comprised 
J 9 ntuil years (leu five days at the end of the cycle), of 260 
days each, or 51 lunar yean of 965 days each, based on nine 
moons, or 37 solar yean each of 3^5 days. At the edd of the 
fifty-fint lunar year 10 intercalary days placed the solar years 10% 
agreement with the loner yean In such a manner that the new 
cyde recommenced In the same solar and hmar positions at the 
13 * 5*5 preceding days. Each period commenced With a dhy 
bearing one of the four mine 1 <***4 letpcUh taUi, tmktfL 
The calendar system and tablet, 14 metres long, dmigtte# to 
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111Ultrate this communication, were subsequently placed oq 
exhibition in the Spanish section of the Historical Exhibition at 
Madrid. Her Majesty the Queen of Spain commanded that 
Mrs Zella Nuttall should be presented to her, and expressed 
much interest In her work 

No one expects to see the corncrake in Great Britain after the 
summer months. According to the Llangollen Adverltstr , a 
specimen was caught last Thursday in the neighbourhood of 
Pentrefelin, Llangollen Several local naturalists have seen the 
bird, and agree that it 11 a corncrake. 

A NEW luminous fungus has been forwarded to Europe from 
Tahiti. It is said to emit, at night, a light resembling that of 
the glowworm, which it retains for a period of twenty-four 
hours after having been gathered, and it u used, by the native 
women, in bouquets of (lowers for personal adornment in the 
hair and dress It belongs to the section “dimidmu" of the 
genus PUurotus % in which no luminous species has been hitherto 
known, although there are several in the genus, and has been 
named by M Hanot Fleutotus lux It is believed to grow on 
the trunks of trees. 

A THEORETICAL investigation of the conditions under which 
Llppmann'i coloured photographs are produced is given by M 
G Meslin in the Ann de Chim et de Phys for November 
He maintains that the colours produced are complex, and belong 
to the higher orders of Newton's scale This is illustrated by 
the change in colour observed when the thickness of the him 
increases. When moist air is blown upon it the film swells, 
And the bright colours give way to olhera consisting principally 
orred and green The impure nature of the spectrum ordinarily 
obtained would account for its " metallic 11 appearance Besides, 
there Isa blue or greenish blue region which extends beyond the 
red end of the spectrum The composite nature of the colours 
reflected from the surface of the spectrum photograph may be 
shown by projecting a similar spectrum upon the him The 
colours will then appear very brilliant Bat if, for instance, the 
green is projected upon the red of the him, green is reflected all 
the same, although less distinctly than before The same thing 
happens in other parts of the spectrum On moving it from the 
violet towards the red, the violer, arriving at the green portion, 
ts Interrupted by a broad band. On further duplane meat this 
band, the breadth of which Is about equal to the distance between 
the E and the b lines, moves through the green and yellow and 
reaches the red. At this moment the blue and violet regions 
a bow the greatest brightness. There is only one bond observed 
throughout This observation is in accordance with the thick¬ 
ness attributed to the layers, viz. between aoo and 350^. 
Hence the paths traversed by the light will range from 400^ to 

yoopp, giving - for none of the colours, i *s=6oo^a for the 
2 a a 

tlolet, 650^91 for the blue, and 70tyip for the green. It will be 

•till greater, 1 e 4 * for the red, in the Infra red region of the 
a a 

spectrum. There we shall have a black band in the red, while 
tba blue Is at Us maximum, owing to the retardation being equal 
to t\Vo wavelengths. Hence the blue region beyond the red 
*°orre*pooda to the infra red rcripn of the incident spectrum, 
which ht long exposures U able to produce a photographic effect. 

During the year 1891 atmt 450 non persons tye^e killed by 
wild beasts ht India than daring the preceding year, The num- 
ta* III 1890, however, was abnormally low, and the Piamtr 
calculates that last year's figures were about 250 in excess 
Wifen. In one district of Bengal—Hoioribagh—no fewer 
deaths were due to a single brood of man-eating 
average ef penone destroyed by wild beetle 
If beW'JMatera fl epet den ey U between ejoo end Jooo. The 
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mortality from snake-bite is on a much larger scale, Vear by 
year it varies from something over 21,000 to something over 
22,000. 

An excellent account of the Experiment Stations established 
in ihe United States in the interest of agriculture ii given by Mr 
R Wanogtoo, FR S, in a paper issued by (he National 
Association for the Promotion of Technical and Secondary 
Education A fully equipped Experiment Station, he says, is a 
large and costly piece of machinery, embracing many depart 
menti of work There is one in every State of ihe Union, and 
in some States there are more than one , the total number la 
fifty four These Stations are endowed by Congress, £ 3000 a 
year being pud to the Station or Stations of each State If the 
income derived from the State Legislatures, and from other 
sources, be included, the average income of each Station linearly 
£4000 In nearly every instance the station is connected with 
Lhe States Agricultural College, and the Station buildings are in 
its immediate vicinity The publications of the Stations are made 
in the form of periodical bulletins and annual reports , for the 
printing of these a special grant Is made by lhe State, and they 
are distributed by the Federal Government post free The 
issues are very large 60,000 copies of each Station bulletin are 
printed in Ohio Any farmer id the State can at his request 
receive the bulletins regularly without payment Mr Warington 
expresies a hope that our own County Councils may be encouraged 
to try to do for agriculture in Great Britain what is so ener¬ 
getically done for it in America by the various States 

A SERIES of investigations on soils is In progress at the Mary¬ 
land Agricultural Experiment Station, in co-operation with the 
U.S. Department of Agriculture and the Johns Hopkins Univer¬ 
sity So far the work haa been on the physical structure of Lhe 
soil and Us relation to the circulation of soil water, and the 
physical effect of fertilizer* on soils aj related to crap production 
The surface tension of various solutions was first of all deter 
mined The solutions chosen included common salt, kaimi, 
superphosphate of lime, soil extract, and ammonia The soil 
extract was made by shaking np a little soil with just sufficient 
water to cover it. The water was afterwards filtered off and 
used for the determination This operation reduced the surface- 
tension of water considerably, but the experiments do not appear 
sufficiently complete to indicate reasons for this Analyses 
of tho soils are not given Ammonia and urine lowered the 
surface-tension of water considerably below that of the soil ex¬ 
tract, and 1 fill more below that of pure water Common Ball 
and kainit increase the surface tension of water, and no doubt 
this 11 the reason why the application of these subs lances to the 
sod tends to keep U moist, whereas the excessive use of nitro¬ 
genous manure has the reverse effect 

The Chamber of Commerce at Reims has published the 
statistics of the tTadfe In champagne since 1844. In 1844 45 
the value of the trade wu 6,635,000 francs, and in the following 
year it exceeded seven millions. In 1868 69 It amounted to 
nearly sixteen millions, but fell to nine millions In 187^71, and 
then rose In 1871-72 to twenty millions. The value in 187a 73 
was twenty-two millions, sad It oscillated between this sum snd 
seventeen millions until 1889-90, when it became twenty-three 
millions. The figures were 25,776,000 in 1890-91 , 24,243,996 
In 1891-90, The number of bottles used in France rose from 
2,225, oooin 1844-45 in 4.558,000 in 1B91 92, while the number 
•xported rose daring the same period from 4,380,000 to 
16,685,900. The year In which most bottles were sent abroad 
was 1890-91 (nearly Iwcnly-iwo mil Horn) 

Moure. Swan, Sonnenschun and Co have issued a 
translation, by Dr E- I* Mark, Profeuor of Anatomy in 
Harmed University, of the third edirion of Dr Oicor Her twig 1 * 

*1 
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<f Lehrbuch der Entwicklungsgeschichte des Menschen und der 
Wlrbclthlcre " The volume is entitled M Tent-Book of the 
Embryolog) or Man and Mammals ” The translator. In his 
preface, expresses his belief that the work ''covers the held of 
vertebrate embryology in a more complete and satisfactory way 
than any book hitherto published in English " 

The latest instalment of the Proceedings of the Academy of 
Natural Sciences of Philadelphia contains a valuable paper, by 
Prof. E D Cope, on the Batrachia and Reptilia of North 
Western Texas The statements presented in the paper are 
based on collections made along the eastern border of the Staked 
Plain of Texas, between Big Spring (on Lhe Texas Pacific 
R R.) on the south, and the Salt Fork of the Red River, near 
Clarendon (on the Denver and Fort Worth R R ) on the north, 
a distance of about 250 miles lhe collections were made 
incidentally to geological and palaontological explorations con 
ducted by a party of the Geological Survey of Texas, which was 
under the direction of Mr William F Cummins While 
attached Co (his party Prof Cope picked up such specimens as 
came in his way, and a good many others were obtained by Mr 
Cummins and by Mr William L Black or the party The 
total number of sjiecies enumerated is thirty-three The paper 
may be regarded as supplementary to one published as Bulletin 
17 of the U S National Museum in 1880, on Lhe Zoological 
position of Texas 

The following are the lecture arrangements at the Roval 
Institution before Easter —Sir Robert Stawell Ball, six leclures 
(adapted to a juvenile auditory)'on astronomy. Prof Victor 
Horsley, ten lectures on ihe brain , the Rev Canon Ainger, 
three lectures on Tennyson , Prof, Patrick Geddes, four lectures 
on the factors of organic evolution, the Rev Augustus 
Jeaaopp, three lectures on the great revival—a study in mediaeval 
history , Prof C Hubert H Parry, four lectures on expression 
and design in music (with musical illustrations) , the Right Hon 
Lord Rayleigh, six lectures on sound and vibrations. The 
Friday evening meetings will begin on January 20, when a dis¬ 
course will be given by Prof Dewar on liquid atmospheric air , 
succeeding discourses will probably be given by Mr Francis 
Gallon, Mr Alexander Siemens, Prof Charles Stewart, Prof 
A, H Church, Mr Edward Hopkinson, Mr. George Simonds, 
Sir Herbert Maxwell, Bart , the Right Hon 'yLord Rayleigh, 
and other gentlemen 

The micro organism which haa been shown to be the exciting 
cause of tetanus or lockjaw is just now especially attracting the 
attention of bacteriological Investigators. Kitasato, who it will 
be remembered was the first who successfully isolated the 
bacillus of tetanus, has been continuing hu researches on the 
protective inoculation of animals against this malady. In the 
current number of the Zcitschnftfur Hyguru appears an account 
of some extremely interesting results which he has obtained with 
mice and guinea-pigs In his experiments Kitasato introduced 
subcutaneously into these animals small splinters of wood which 
had been previously soaked in bouillon-cultures of tetanus, so 
prepared that only the spores were present He wished in this 
way to Imitate at nearly as possible the actual manner in which 
tetanua it communicated, and which in consequence of the 
sensitiveness of the bacillar form to heat and light and the ex¬ 
tremely refractory nature of the spores, is almost invariably doe 
to the accidental Introduction of the latter Thu theory U also 
supported by the fact that between the Infliction of the wdund 
add the development of symptoms of tetanus there is invariably 
a distinct lapse of time, during which the spores grow Into 
bacilli and elaborate their toxic products within the system of 
the animal affected, after which the typlcaj appearances of 
tetanus arise. The protective materiel used in these inveatiga- 
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tions was the serum of a hone artificially rendered immune 
against tetanus, and in every case out of Lhose mice which had 
received a small wood-splinter two were put aside and not 
subsequently inoculated with the protective serum Kltoiato- 
found, as he had expected, that a definite period of time elapsed 
between the introduction of the splinter and the development of 
tetanus symptoms , but with hardly an exception, all those mice 
subsequently treated with the serum recovered, whilst thou 
which had received no protective treatment died exhibiting the 
typical characteristics of tetanus Moreover, it was found that 
the earlier the application of the serum took place after the In¬ 
fection and quite Irrespective of the appearance of any signs of 
tetanus, the more successful was the result and the smaller the 
dose of serum necessary, 1 whilst when the wood splinters and 
the serum were introduced together no symptoms whatever of 
tetanus declared themselves The baidc successful results were 
obtained In the cue of guinea-pigs In connection with the 
excessively hardy nature of the spore-form of tetanus, Hervie- 
;ean (Amu de la Soc mid chir dc 1B91) has found that 

even after eleven years such spores still retain their power for 
mischief A small fragment of wood was extracted from the 
ankle of a child who had died of tetanus, and after being kept 
for nearly eleven years pari of it was introduced under the skin 
of a rabbit, which afterwards died of tetanus The infection 
was further confirmed by the discovery of tetanus bacilli in the 
pus of the wound 

Thf chloraurates and bromauratea of cesium and rubidium 
have been prepared by Messrs Wella and Wheeler, and are 
described in the current number of the Zcitschrift fur Anor- 
gamsche Chemu They are all four beautifully crystalline sub- 
stanceH lhe crystals, which have been measured by Mr 
Peofield, belong to the monoclimc system, and form an isomor- 
phous senes of identical habitus Thebe salts are so compara¬ 
tively insoluble in water that they are obtained in the form of 
crystalline precipitates when concentrated solutions of chlorides 
or bromides of crcsium or rubidium are mixed with strong solu- 
tlonn of chloride or bromide oT gold They are, however, 
sufficiently soluble to admit of recrystallization from water The 
crystals of cxiium chloraurate, CsAuCU, exhibit an orange- 
yellow colour, those of the corresponding rubidium salt,. 
RbAuCI 4l possess a more deeply orange tint p while the two 
bromides, CiAuBr 4 and RbAuBr^ are jet-black but yield 
a dark red powder upon pulvenzaLion The acaium compounds- 
are much leu soluble ihan the rubidium ones, to that the 
crystals are usually much smaller The more soluble rubidium 
salts readily form very large crystals j the chloride id particular 
yields crystals whose size appears only to be limited by that of 
the crystallizing vessel and the depth of the solution The 
crystals, however, whether large or small, all partake of the 
same character; they are elongated prisms terminated by the 
basal plane,'orthodome, cbnodome, and small pyramidal planes. 
The faces are usually extremely brilliant, but those of the 
bromides are often singularly hollow or cavernous In addition 
to this well defined senes, another chloraurate of cseiinm haa 
been obtained containing water of crystallization This salt, 
aCsAuCJj'HflO, Is formed when a large excess of gold chloride 
is present compared with the amount of emuum chloride, It 
, separates In the form of light orange -coloured tabular crystals 
belonging to thp rhombic system, which exhibit the peculiar 
property of undergoing an internal change accompanied by 
elimination of the water of crystallization, within a few minutes 
, of their removal from the mother Liquor The chaqge U probably 
doe to the passage of this hydrated salt into the relatively store 
' stable anhydrous chloraurate described above- It betrays (tself 
In a most interesting manner under the microscope. In polarised 
'light. When a crystal plate U removed from the mother Uqnof* 
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rapidly dried by means of blotting-paper and placed under the 
jikroscope, the NIcoIb being crossed, It simply produce! the 
usual effect of causing the field to become coloured with some 
homogeneous tint But after the expiration of three or four 
minutes the molecular change begins to be rendered apparent 
at the circumference of the field by a rapid augmentation of the 
polarising effect, In another moment it commences to dart across 
the field in all directions, the brilliantly coloured rays being 
feathered with offshoots, reminding one of the rays of crystal' 
Using ammonium chloride This beautiful effect continues until, 
in less than ten minutes after the removal of the crystal from the 
mother liquor, the rearrangement of the molecules has become 
«o general that light is no longer able to penetrate, and the 
crystal becomes completely opaque Messrs Wells and Wheeler 
have also attempted to prepare the analogous compounds con 
laming iodine, but have not yet obtained them in a condition 
so pure or util crystallued as the salts described above 

The additions to the Zoological Society's Gardens during the 
past week include a white fronted lemur {Lemur albifrom 9 ) 
from Madagascar, presented by Mr M C Parker, a brown 
capuchin [Cebus fatucllus d) from Brazil, presented by Mr 
Earle Tudor Johnson , a large-eared fox (Otoe yon megalotis ) 
from Mashonoland, South Africa, presented by Mr B 13 Weil , 
two black-backed jackals (Cams mtsomelas) from South Africa, 
presented by Capt. Ralph H Carr-Ellison , a common fox 
{Cams vulpes 9 ) from Arabia, presented by Miss Morgan , a 
leudbeater's cockatoo (Cacatua Uadbeateri) from Australia, pre 
■enled by Lieut.-Colonel Warton , a Rhesus monkey ( Macacus 
rhgsus) from India, deposited 
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OUR ASTRONOMICAL COLLMN 

Comet Holmes (November 6) —The following is the 
ephemens for Comet Holmes for the ensuing week — 

Dec. is 
16 
«7 
iH 

■9 

20 
21 
22 

Owing to the extremely bad weather, observations of this com 
nave not been numerous, but from all accounts not much cbani 
has taken place in the general appearance, except that ll 
centnl nucleus seems to possess two small tails, which exlei 
towards the ragged edge of the extenor portion 

Comit Brooks (November 20, 189a) — Uii week the 00 
cpncxncni of this comet at band was one showing its politic 
every fourth day, but Prof Kreutz has now communicated 
Afuhncht**, No 3132, a daily ephemtfU, fro 
which the following Is extracted — 
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The New Prooks’ Comei —The following position* of 
tins comet are reported from Marseilles, by MM Eamlol and 
Fabry — 


Date 

Marseille 
Mean Time 

App 

R A. 

n 

Nov, 24 

h m n 

17 45 16 

h m n 

•3 3 *4 6 

* » 

74 51 33 

24 

*7 6 53 

■3 4 39 39 

74 33 is 1 

29 

16 43 46 

13 11 1 76 

72 11 46 7 

30 

16 41 49 

13 12 45 77 

7 i 34 49 "O 


1 be comet presented the appearance of a nebulosity about 
i' in diameter, diffuse at the edges, and brighter towards the 
cenLre, but without a well defined nucleus Its brightness was 
about that of n star of eleventh magnitude. 

Nova Auriga, —Nova Aurigx has again increased in mag. 
nitude, observations showing that visibly it is 8 5, while photo¬ 
graphically it is three magnitudes fainter 

Astronomy at Columbia College, USA —The latest 
numlter of the bulletin issued by this college informs us that 
with the consent of the governing body of the New York 
Hospital and the college trustees, a new but small observatory 
is about to be erected on the sue Bloomingdale The instrument, 
which is at present being constructed by ‘Wauscbaff, at Berlin, 
is a zenith telescope, and it is one of a pair which is going to be 
used for observations to obtain accurate determinations of the 
variations of terrestrial latitudes The other instrument, by 
older of the Italian government, is going to be mounted at the 
Royal Observatory of Capodimonte Both instruments will 
soon be, if not already, in woiking order , the observers in 
America are Prof Rees and Mr Jacoby, while M Higola will 
undertake the Italian observations 

The library of this college hag been recently very much in¬ 
creased by the purchase of the fine library of astronomical and 
physical works belonging to Mr Struve, former director of the 
Pulkowa observatory This addition amounts to no less than 
4361 bound and unbound books, together with 3056 pamphlets 

Comtanion ro the Observatory toa 1893 —This 
annual Companion for the coming year is very similar to the 
one last published Mr Denning gives a list of (he principal 
meteor showers deduced from recent observations, while 
ephemendes for the planets, together wiLh their satellites, are 
also inserted Solar observers will find the ephemens given on 
page 22 very useful, this table giving the position-angle of the 
sun’s axis, and the heliographic latitudes and longitudes of the 
centre of his disc In addition to several other bandy tables 
and ephemendes, the times of minima of variable siaru not of 
the Algol type, variable stars of the Algol type, maxima and 
minima of variable stars, and finally a table of double stars are 
also Included 


GEOGRAPHICAL NOTES 

Major Thys, who has recently returned from the Congo Free 
Slate, reports that the railway from Matadi to Stanley Pool 1a 
progressing rapidly. The works are practically completed for only 
14 kilometers out of the 400, but this includes the most difficult 
region, including the greater part of the ascent to the plateau, 
In a few months it is Doped that 40 kilometers will be com¬ 
pleted, and the malaria! 00a it- belt can then be traversed rapidly, 
obviating 1 serious risk to the health of travellers to the Upper 
Congo, 

We are pleased to find that the Manchester Geographical 
Society has published the concluding part of the seventh volume 
ol its Journal although, as we had occaaion to remark on the 
appearance of the prevlouapart, it 11 greatly to be regretted that 
the people of Manchester do not lake a greater interest 
In a Society which U one they have reason to be proud qf 
It 11, we are convinced, solely to this want of local appreefa 
tlon that the Journal has to be Issued so far behind its 
proper date as to impair the usefulness of its contents In the 
current number there Is an interesting paper on Japan by Mr. 
W M Stdmhai. 

Mi. G A, Craig has, we undent and, resigned the secretary- 
a hlpof the Liverpool Geographical Society on account oF ill- 

The icotiuh Gtcgrtpkual Mating for this month contains 
a paper by Captain Lugard, entitled 11 Characteristics of African 
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Travel " The Society presented Cept Logon! with its silver 
medal and an honorary diploma, of Fellowship A similar 
award has been made to Mr Joseph Thomson In recognition of 
his service* to Geography In Africa 

Dr J Troll, an Austrian explorer, is at present engaged 
in a journey through Central Asia He reached Samarkand In 
the end ot October Thence he proposes to pass through 
Russian and Chinese Turkestan and Mongolia, Intending to 
return by Pekin and Shanghai In the course of hit journey he 
hopes to visit the ruined city of Karakoram, the ancient capital 
of Jenghiz Khan. 

A railway has recently been opened from Wiborg, In Fin¬ 
land, to the Imatra Falls, thus bringing the finest rapids In 
Europe within six hours of St, Petersburg Hitherto the falls 
have been reached by canal-steamer and coach, the journey 
occupying not much leas than twelve hours 

Mr. Joseph Thomson proposes to use the name “Llving- 
atonia ''to describe the whole British sphere of influence north 
of the Zambesi and west of Lake Nyaoa It 11 little to the credit 
of British cartographers that the attempts hitherto made to 
associate Livingstone's name with the continent of which he was 
the greatest explorer have practically failed 


THE DESTRUCTION OF IMMATURE FISH 
ATR ERNEST W L HOLT contributes to the new number 
of the Marine Biological Association's Journal another very 
Interesting paper on the results of his North Sea Investigations 
He has much to say as to the dmtructlon of immature fisn in the 
North Sea, and makes the following observations on proposed 
remedial measures — 

It will be admitted that the continued destruction of large num¬ 
bers of valuable fish before they have had a chance of reproducing 
their species can only result in increased deterioration of the in¬ 
dustry, and that some measures must be taken to put a stop to it 
unlesi we arc prepared, and able, by artificial propagation to re¬ 
stock the sea os fast as we deplete it Briefly the various proposals 
(hat have been put forward fall under three headings, viz. closure 
of grounds frequented by small fish, restriction of sale of 
undersized fish, and enlargement or alteration of mesh, We have 
seen that some of the smack-owners have adopted the eminently 
practical method of forbidding their boats to fish where they nre 
likely to catch much small stuff; but the buyers, though as loud 
as any I11 their outcry, do not appear Inclined to avail themselves 
nf their undoubted power to check the evil The 


! proposals 

for legislative action have been so much discussed of late that 
I need only advert to such os affect the North Sea district 

It is a matter of common knowledge that the bulk of Lhe de¬ 
struction by deep-sea trawlers takes place on the eastern grounds, 
lo which I have alluded elsewhere , and since these he wholly 
or in part outside the three-mile limit, it has been proposedthat 
lhey shall be closed to trawling by international agreement 
Whether such agreement could ever be arrived at is questionable 
and if it were, it is not likely that the ensuing legislation could 
be easily enforced The great extent of lhe grounds would in 
volve an enormous and costly Marine Police force, of mixed 
nationality , and even were such a body much more efficient than 
one hoi any remon to expect, there might be considerable diffi¬ 
culty m adequately watching grounds which extend In some 
cases over fifty miles from shore Indeed, on our own coasts 
and elsewhere (he success with which legislation limited to the 
territorial area has hitherto been enforced is hardly such as to 
encourage us to extend the principle to the open sea, 

The various standards of size which have been advocated, in 
proposals for prohibiting the sale or possession of undersized 
fish, differ according as the subject has been treated with regard 
to the marketable qualities of the fish, or to its powers of repro- 
duetlcm; and H may bo assumed, I suppose, without argument 
that the latter Is the more rational meihod of treatment Still 
ft may be as well to recapitulate the sizes proposed at the Fishery 
Conference at Fishmongers' Hall last February, since they may 
be taken to rap regent the most recent trade opinion on the 
subject. ' 

They are for turbot and brill twelve inches, for soles and 
lempn sole (RUuromeUs microcepkalui) ten inches, and for 
plaice eleven taebo. How for their fell abort of the biological 
limits, at lean for the North Sea district, can be judged by com¬ 
paring thorn with the table of rim on p, sfla of the Journal \ 
and, Indeed, I may remark that the prohibition of the sole of 
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turbot and brill under twelve inches In length is rather a work 
of supererogation, since the number of smaller fish of these 
species that come to market, at all events at Grimsby, Is utterly 
insignificant 

The benefit to be expected from any measure of prohibition 
depends of course on the vitality of the fish, and it is very 
generally asserted that the balk of the smell fish trawled on 
these eastern grounds would not survive if returned. My own 
experience leads me to believe that this view Is conec! 1 so long 
as the present system oflong hauls la maintained Hence we 
must seek for such a limit as will render (he'giounds most fre¬ 
quented by these small fish unprofitable to the fishermen (since 
any less limit would only involve an infinitely greater waste than 
takes place at present), and In doing so It is necessary to glance 
at the general conditions of this fishery 

Exclusive of leu important forms, Lne species chiefly met with 
are plaice, turbot, and soles The plaice, on moat grounds, do 
not exceed a length of fifteen inches, and are mostly leu than 
thirteen inches in length l he turbot are fairly abundant, but, 
as I have already shown, almost all Immature , soles are scarce 
It is only the certainty of being able to fill up with small plaice 
that induces the fishermen to crou to the eastern side, since the 
soles and Lurbot would not nearly pay his expenses by them¬ 
selves. Now I am confident that if the Conference limit of 
eleven inches for plaice were enforced, there would still be 
enough saleable fiih left to make the grounds worth visiting, 
whereas if it were raised to fifteen or even fourteen inches the 
grounds would assuredly bo left alone , and ahhouph such would 
be below the biological limit, I believe the practical closing to 
our huge fleets of such a magnificent nursery for young plaice 
would be in itself a sufficient protection for the species. Certain 
rough patches of ground, practically surrounded by areas yield¬ 
ing only small fish, abound with only Urge fish , these would 
itill be accessible to fishermen, whtreas in any scheme of geo¬ 
graphical restriction it would hardly be possible to exempt them. 
Moreover (he restriction of size would probably do away wltb 
the destruction of small plaice by shrimp or sole-trawls, since 
the fish are Dot injured by being caught In these nets, and if un¬ 
saleable 2 would probably be returned 

For turbot, brill, and sole I would advocate the adoption of 
the biological standards They are all rather hardy forms, and 
it appears that immature brill and such immature turbot as are 
found on our ohd coasts are chitfly caught on certain banks 
where the intricate nature of the ground renders short hauls a 
necessity, 10 that they could be returned to the sea in good con¬ 
dition, is indeed the smaller of them usually are at present by 
many fishermen With regard lo soles, I do not think that many 
undersized fish are caught by deep-sea trawlers, 1 and the substi¬ 
tution af a size limit for the present prohibition of the ifte of a 
fish-trawl in the Humber would do away with the anomaly of a 
law which is not enforced. There is a strong feeling amongst 
inshore fishermen that the bye-law alluded to is unequal in Its 
operation, since it offers no check to the destruction of small fish 
on off-shore grounds, only accessible to large boots. Hence a 
regulation as to the sice of fish landed Is perhaps preferable to 
one based solely on territorial conditions somewhat Imperfectly 
understood 

An objection which I have heard urged against any scheme 
for keeping our irawleri off the eastern grounds Is thit the 
summer sole trade in the North Sea would thereby be left entirely 
In the hands of foreigners. I think that this is, perhaps, rather 
overstating the case, but anyhow I cannot see that ft furnishes 
any excuse for the present enormous destruction of small plaice 
and turbot, whilst ft is at least possible that the abstention of our 
own Beet from these grounds In the summer would result In a 
correspond mg increase In the number of soles in the localities 
where that species congregates in the winter months. I have no 
knowledge of the migrations of soles, bat the Great Silver Pit is 
equidistant from the Humber and the neareit eastern ground, 
and os it is the nearest point at which similar physical com it ions 
can be attained, it does not seem Improbable that the winter 
supply of soles In the Pit is in part recruited from the east side 
of toe North Sea. 

Owing to th« jgsxt moss of bh caught In a single haiil, I enmidar il^uUe 


u view without 1 browing any doubt on the vetua of the 
j my Mud Dr Fuhofi m hia upnlunu en Lha vltaBty 
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Another objection la that boats of British nationality are not 
the only one* engaged In ibe small fish trade, and it is true that 
during Lhe summer months a number of German, Dutch, and 
Daniu boats are occupied in catching small plaice But they 
are all of small tonnage, some of them only open boats , and [ 
understand that from the manner in wnich the trawl 1 b 
handled by German and Danish boats no injury is done to the 
unmarketable Ash, whilst the saleable part of the catch appean 
to be exported chiefly to London Hence the proposed mea¬ 
sures of prohibition would gite no advantage to these nation! 
The German steam trawlers, according to my information, do 
not molest (he small plaice at all Of the proceedings ot the 
Dutch bombs I have little knowledge, but from the small size 
of tbalr gear, their share in the destruction cannot be a very 
lar^one Foreign caught Ash, except Norwegian salmon and 
mackerel sod Dutch soles, including only a inuul percentage of 
undersized fish, rarely oome to the Grimsby market, but on two 
occasions large consignments of small plaice, comprising, as I 
compute, some 31,000 fish, were sent from Denmark, and 
recently a consignment of turbot has arrived from Norway 
These last fish wen about 300 in number, all undersized, viz. 
from p4 to 17 inches, whilst: 4 were only from 8 to 9 inches 
This is the only Instance which has come under my nonce of 
any considerable number of turbot less than 12 inches being 
present In the market, and, as we have seen, our own fishermen 
were not concerned In It. 

The last and perhaps the most important objection arises from 
the difficulty In allowing for that variation In the size of fish of 
the same species on different parts of our own coast to which 
Mr CsJderwood alluded in the last number of the Journal, 
p ao8. The impossibility of utilizing a uniform size limit for 
all districts sufficiently esemjnhfied by the limit of 11 inches for 
the plaice proposed by the Conference of lost February, which 
was lhe result of a compromise between the trade representatives 
of the North Sea and nouth and west coast districts While 
perhaps unnecessarily high for the Plymouth district, we hare 
seen that It Is altogether 100 small for the North Sea The 
difficulty of having different limits, of local application, will 
only be felt at such a central port or market as London to 
which fish are brought, whether by rail or sea, from all di&tncis, 
but with proper organization the obstacle does not Beem insu¬ 
perable It is conceivable that the law might be evaded by 
running cutters Irom boats fishing in one district to the parts of 
another, where the limit was lower, but it is Mule likely that 
the firms which are In a position to undertake them, would lend 
themselves to such operations, There is not the slightest reason 
to apprehend a general conspiracy of evasion amongst the fisher¬ 
men, and the boats which respected the law would form a more 
efficient police than all the cruisers in ihe navy, 10 far as one 
may judge by the conditions on Lhe Scotch coast, where con¬ 
victions of trawlers for infringement of the territorial restriction 
■re frequently secured by the evidence of local line fishermen 

I must leave to others, who are acquainted with the local 
conditions, to decide whether the imposition of a size lfcmt is 
dedrable In other districts, but for the North Sea I have not the 
slightest hesitation in recommending this meihod of legislation, 
in lhe terms I have proposed above, as cheaper and likely to be 
Infinitely more efficacLons than any other that can lie devised in 
maintaining the supply of the more important kinds of flat fish 
I need hardly observe that Its application to the halibut, which 
li chiefly a line fish, could not fail to be beneficial to that species, 
since there la no question but that fish caught on the hook will 
usually survive 11 returned , l but I do not think that the limit 
need be ai high aa the biological one, owing tat-the difference 
lu the conditions of the trawl and line fisheries 

I am not prepared to enter at present Into the question of 
mesh legislation, beyond pointing out that It appears to be fhe 
only method by which the destruction of immature roundifish, 
notably haddock and whiting, can be checked, since these species 
are fully Injured by being caught in the trawl, and would pot 
•Unive If returned Any great enlargement ofthe mesh does 
not appear advisable, since It would afford an opportunity of 
feicaph lotbe mature sole, of which that active species woqld'be 
tttrumdy, likely to avail iiaelf. The remedy seems to lie rather 
»an alteration of the arrangement of the meshes in the cod- 
anda, to a* to prevent them from dosing., On this subjoin have 
w® making InvestIgatfont, but they are not yet tafflciently 
rptaptete to yWd reliable deductions. It is sufficiently evident, 
need pointed out, that the great breadth of some of 
1 M with aHdaddan. caught ai nms&ribta d«pihs. 
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lhe flat-fish render it impossible to deal with the whole question 
by restrictions 6f mesh alone 

The last matter with which I have to deal is the destruction 
of very small fish by shove-net and shrimp 11 seines *' If it 
were only possible to Induce Lhe men to cull out the small fish 
In the water they would do no harm at all, and practically I 
suppose that, as matters are, they do not greatly Injure any 
species of koown value except Lhe plaice, although the small 
number of sole, turbot, and brill destroyed may represent, from 
the relative scardLy of these species, a more considerable Injury 
than one would suppose When fishing by day the shove-net 
men usually return the fish to the sea, but by night this is im¬ 
possible, and the seine men do not seem to make any effort in 
that direction either by day or night 

It Is a difficult question to deal with, since the shrimp appears 
to be almost a necessity to some people , at the same time the 
small plaice which are destroyed must represent an infinitely 
greater value than Lhe shrimps If hatcheries were established, 
and young turbot, brill, sole, and plaice were enlarged after 
they bad been reared through the delicate larval and metamor¬ 
phosing stages, it is reasonable to suppose that they would be 
conveyed or would find their way to the sandy margins, which 
seem nest adapted to the succeeding stages of their life-history, 
only to fall into the net of the shrimper 

I should say that to prohibit the use of any sort of shore 
shrimp nets during night-time would be a beneficial measure, 
but there is perhaps sufficient reason for abolishing the industry 
altogether Those engaged In it might be sufficiently compen¬ 
sated at a moderate expenditure, if indeed it be nut contrary to 
public policy to admit the existence of a vested interest in an 
occupation which is essentially injurious to industries affecting a 
much greater section of the community 


THE NEW TELEPHOTOGRAPHIC LENS 
T N a small pamphlet of thirty pages, written and published by 
A Mr T K Dallmeyer, the author brings together the 
various notices bearing on the subject of his new telephoto¬ 
graphic lens that have appeared during the last twelve months. 
He also gives an account of the 11 simple " and " compound ’* 
telepholographic lens, wuh general instructions for their use, 
including tables of their properties, and a table showing the 
diameters of circles of Illumination necessary to cover the various 
sized plates used at the present day 

The telephotographic lens is, we may say, Lhe latest advance 
made in the science of optics as applied to photography. By it 
we are now able to obtain large pictures of animate things situ 
ated at long diitoncei with short exposure. In this invention 
Mr Dallmeyer has produced a useful, and what may prove a 
valuable, Instrument, and be has opened up quite a new horizon 
which will not suffer from lick of workers 

Hitherto the principle involved in ibe apparatus for the pro¬ 
duction of large images consisted first m obtaining the primary 
image, and second in subjecting I his image to the process 
of enlargement To obtain the former a concave mirror, or 
more generally double convex lens, has been employed, while 
the subsequent magnification has been produced by placing a 
secondary magnifier or second positive lens bahibd the plane of 
thepnmary image 

This method, except id the case of astronomical work, has 
not been, we may say, popularly used, for the cumbrouanets 
of tbe apparatus required, and the leogth of time necessary 
for exposure have quite prohibited its use for anything but In¬ 
animate subjects 

It 11 well known that ll|e focal length of a lens 1 k measured 
for practical purposes from the principal plane passing through one 
of Lne nod al points nearest the principal local plane to that plane 
Id most lens-constructions this nodal point lies within the lens- 
mount Now It will be seen that if this nodal point could be 
thrown in front of the lens, that is, on that side away from the 
locus, the focal length, Lf measured from' the lens, would be 
shorter This is exaetljs what Mr. Dallmeyer has done In the 

simple telephotographic lens the anterior element, which is of 
large aperture and shot; focus, is a positive lens, while ihe poa 
tenor li negative, and of a fractional part of the focal length of 
the former Tent* A diagram showing the lenses in position and 
the path of a 'ray of light remind one al first sight ofthe prin¬ 
ciple of the Galilean telescope, with this difference, that iho rays 
etnetgjpg are not aVnrrym/, but amvrrgmt In the construction 
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under consideration the sire of the image thrown on the 
■creon can be varied at will by limply altering the 
distance between the elements, but the further the lens 11 from 
the focussing screen, the more will be the time of exposure 

With such a lens as this Mr Dallmeyer has taken many ex¬ 
cellent pictures, but perhaps the beat idea of its properties will 
be gathered from the facts obtained by photographing—by means 
of two cameras, one supplied with a " long focus landscape 
lens," and the other with the M new lelepbotograpbic lens ”— 
the flame of an oil lamp placed at a distance of 20 feet With 
equal extensions of the camera the linage of the flame given by 
the new lens was five times greater than that by the other 

In the compound lens the anterior element before referred to 
is here replaced by a complete portrait lens, while a negative 
symmetrical combination lakes the place of the posterior 
element This lens may be said to be more perfect than the 
simple lens, Mr Dallmeyer having been able to introduce con¬ 
siderable improvement in the construction 

Some excellent work done with this len« has been exhibited 
by Messrs F Mackenzie and Annan at the Camera Club Ihe 
pictures represented a building at a distance of 500 yards The 
first, taken with an ordinary rapid rectilinear lens with an exten¬ 
sion of 14 Inches, gave the house as J of an inch long The 
second—with the compnund tele photo lens, extension 9 inches 
from the hack lens— gave 2\ inches as the size of the house, while 
the third, with 30 inches’ extension, gave the house as 6J inches 
Although these numbers can give one a very good idea of what 
this new lens can accomplish, yet the direct copies from photo¬ 
graph! inserted in the pamphlet under consideration convey a 
more vivid Impression 

There U no doubt that this lens will find some very valuable 
applications, that of astronomical photography not being the 
least of them, for every one knows Lhe great advantage a short 
telescope has over a long one if Lhe degree of magnifical 1 on in 
both are equal W 


ARBORESCENT FROST PATTERNS 


\X 7 E have received the following letters with regard to 
arborescent frost patterns, to which Prof Meldola called 
attention in last week’s Nature — 

I am very glad that Prof Meldola has called attention to the 
curved figures of frozen mud (of which the specimens on 
December 4 were unusually fine), because I hope that some one 
will explata why the sexangular crystallization which is universal 
in snow, and general In water, is exchanged both on windows 
and on muddy pavements for curves Probably I ought to know 
all about it, but I cannot remember seeing an explanation, and 
shall be obliged by reference to one, which will probably be of 
interest to others besides G J Symqxs 

62, Camden-square, London, N W 

The Interesting " fronds" of muddy ice observed by Piof, 
Meldola (p 126) are not very uncommon un the pavements in 
these 11 Northern Heights 11 I saw them on the date which he 
named, and have more than once studied them I then noticed 
that the " Interstitial 11 pavement seemed partly cleared of mud, as 
if the water had drawn this towards the groups of cry bL all The 
mode of formation recalled to my mind certain phenomena In 
crystal building within rocks, and I suspect Lhe mud has its 
influence, Indeed, U seems to me very probable that all these 
11 dendritic" growths of crystals are the reiulti of" impeded” or 
11 constrained ” crystallization, to some of which I have called 
attention In noticing a structure in the Charnwood syenite 
(Quart Jour Geol Soe , 1891, p 101) On this point 
Prof. Sollas makes some important remarks in his well-kaown 
paper on the Wicklow granites. T G Bonney 

The beautiful curved forma assumed by the ice on the paving 
flag! last Sunday were very noticeable in this neighbourhood 
and Hampstead aa well as in other parts of London What I 
observed were not quite like those described and figured by 
Prof. MeUoU, but resemhled rather the scrolls and volntes 
which are r frequently used In decorative art The finest piece 
that I saw waa In this souare, where several of these scrolls 
radiated from a central point, and spread over several feet of 
the pavement A friend, Mr. E, Swain, observed that where 
one or these scrolls came upon a puddle of clear water the 
crystals were continued In a straight line Such forms are not 
at all unusual in the freering of noddy water, and at (he pre¬ 
vent moment the puddles in the road opposite my house are 
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filled with rectilinear crystals of Ice, which assume a curved 
form In the mud at their margins. The peculiarity on Sunday 
was their large size and beauty Something analogous tabes 

E l ace when gold or silver is reduced frem loTulloni of Its salts 
y more electro positive metals. Under certain circumstances 



Lhe metal will present itself in Lhe form of carved crystals, if 
the term be allowable A pretty spray of gold of this character 
is figured in the report of my lecture " On the crystallization of 
silver, gold and other metals," in the proceedings of the Royal 
Institution, vi , 42S If a piece of cuprous oxide be immersed 
in a soluuon of nitrate of silver, there shoot from its surface 
thin threads of silver, which, after proceeding straight forward 
for a while, suddenly turn at an angle of 120° or 60 , and make 
perhaps many other deviations but sometimes these threads, 
instead of being straight, are curved , and in that cue the 
Ihreadi that branch from them are curved likewise A magni¬ 
fied drawing of such a formation is given herewith These 
strange departures from the usual rectilinear course of crystal 
formation are very curious, and deserve more study than has 
hitherto been given them J H Gladstone. 

17, Pembrldge-square, December IO 

Prof Meldola's letter (p 125) has been interesting to me, 
as I noted a striking and similar phenomenon here on Thuri- 
day, December 8, in the forenoon The trottoira of several 
streets (eut, west, north and south) were covered all over with 
beautiful patterns, somewhat different from Prof Meldola’s 
illustration, there b^ing innumerable dark, broad, sharply con¬ 
toured IcaMike patches, distant several inches from each other, 
and connected by finely curved and branched rendnMike stalks. 
Foggy, with a faint north breeze I should presume the 
11 leaves 11 were due to prune drops of sleet fallen during the night. 

Freiburg, Dadenis, December 10 D Wrttbwian. 

The graceful arborescent frost patterns described by Pro/ 
Meldola in last week’s Nature were very conspicuous on the 
foot-bndge by the side of Charing Cross railway bridge, on the 
same morning, LhU being a situation still more exposed to the 
wind which he mentions as the probable cause 

December 12. J T, Richards. 

I observed the same phenomenon as Prof Meldola describes 
In Nature of December 8, on the same date, Deoember 4, on 
pavementi in Cheltenham, about 10 45 lid ; after mid-day 
they had gone. I saw the patterns on pavements running north 
ana south, as well is east and west Tney were most exquisite ; 
some like the illustration, others much more minute , but always 
In a connected design over the whole flag They had aU the 
appearance of fossil vegetation, I never saw anything of the 
kind before J J AttUTAQK. 

December 13. 

Mi. A, W. Bennett and Mr. E, L. Gerbeit have alac sent 
communications corroborating the phenomenon observed fay 
Prof Meldola, The former attributes It to " defoliation of tbs 
stones as the result of weathering or wear ” 
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THE MAKING OF RIFLES 

ATi decent meeting of the Institution of Civil Engineers, Mr 
John Rigby, superintendent, Enfield Factory, read an in¬ 
teresting paper on ihe manufacture of small arm* We repro¬ 
duce from the abstract printed fur the Institution Mr Rigby's 
lucid account of the various process of manufacture of the 
components of the Lee Met fora Mark I magazine rifle, ofo 303 
Inch bore, the weapon adopted for Ihe British Army—an ac¬ 
count which he prefaced with a general description of the Enfield 
Factory 

The moat Important part of a rifle was the barrel, which had 
always eng seed Ihe special attention of gun-makers Up to the 
time of the Crimean War, it was, for the hulk of British troops, 
a comparatively rude tube of Iron, lap-welded under rolls and 
tapering externally, with a cylindrical bore of about J inch 
diameter The barrel of the present day was a steel tube of 
accurate workmanship, only 1 t V inch bore, almost perfectly true 
and straight, nfled to ^^jVirinch, and so closely inspected that the 
existence of the most minute grey or seam in the bore, requiring a 
highly-practised eye to detect it, was sufficient to condemn it 
The material used was produced either hy the Siemens Martin or 
the crucible process of manufacture, and uas supplied to Enfield 
as a solid round bar if inch diameter And 15^ inches long After 
severe testing, lhisharwu passed through a rolling mill to draw 
it to ns full length it was then taken to the forge, the swell at 
the breech-end was stamped to the required shape by a steam- 
hammer, and afterwards straightened cold The next step was 
to submit the bar, without annealing, to (he turning and 
dniling-machmea The laLler were horizontal, the drills operating 
from each end. In the process of drilling, the barrel revolved 
at nearly i,ood revolutions a minute against half round bits held 
flat down, a capillary tube, of brass, hupplying a soap-and-oil 
emulsion, at a pressure of So lb to the square inch, to wash out 
the swarth and cool the cutting edge The drills advancing from 
each end continued boring until a small disk about 1 4 0 inch 
diameter broke out, and the two hole^ met The tendency 
of the drills to follow the Jmc of axis of a revolving bar was 
one of those curious occurrences in practical mechanics which 
might be accounted for after observation, hut which no one 
would predict Occasionally, through Borne defect in the steel, 
a drill wandered from the axial line , in this case the barrel was 
taken from the machine and reset sufficiently to bring the hole 
true again To test its truth, a ray of light was made to 
illuminate the flat bottom of the hole while the barrel slowly 
revolved It was very rarely that a barrel was rendered waste 
from bad drilling Kough-boring followed with a three edged 
bit, the blade being about 4 inches long The rough external 
turning was effected in self acting lathes, which gave the required 
curved taper. Three or four cutters acted simultaneously, 
each producing a lonjj cutting that attested the quality of the 
metal of the barrel Ihe operation of barrel-setting followed 
Previous in rough turning, the harrels were fairly straight 
internally, but the removal of the metal caused slight in¬ 
equalities which were teded by the eye of the barrel Better, and 
corrected by transverse blows. This constituted skilled labour 
of n peculiar character, and wu performed by young men of 
good sight, who were specially trained for ihe purpose After 
middle 11/e (he eye generally lost some of the quality necessary 
for this work, and it was rare to find a man excel in it after 
that period, Many mechanical devices had been contrived to 
supersede the simple ray of light laid, as if it were a straight edge, 
^long the surface of ihe bore , but the eye still Remained tne 
arbiter of Straightness and could be relied on for Very accurate 
***nlt|» The construction of the barrel wax completed by the 
important operation of rifling In British 1 mail-arm factories 
Ibf syuem was followed of planing out each groove separately 
with a hooked cutter, and had been brought almost to perfection 
l 0 Continental and American factories the grooves were ploughed 
cm* I7 cutlers, with several cut ling or knife-edges set at an angle 
•od wlowing one another In the manner of a single-cut Jilaor 
float. Wiisdlmt machines had been tried at Ehfield, but did not 
Ere* a* eoooUi s cut as the slower-movtog, single-tooth machAes. 

w pttaea of a lead lap, fed with nne emery, removed any 
mm m&ntght remain, and completed the polish j a cyffidrl- 
F* "pWl* wu l hen passed through, and give the 

M the barrels. The limits of gauging were from 
inch, 

importance to ^he barrel was the ipechinlatn or the 
r which the material preferred wu crucible cast-steel 
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of a mild character, but capable of being hardened in those parti 
exposed to the pressure of ihe bolt The body wu forged in 
two operations under the steam-hammer , it was then drilled and 
subjected 10 along senes of operations, in ihe course of which 
the end was recessed to receive the screwed end of the barrel, 
and the corresponding ihrcad in the recess was milled out in a 
specially-contrived msehme, which insured that the thread should 
always slart in the same place relative to the gauged part of the 
body, a point of great importance The bolt, also of crumble 
cast steel, wax forged under ihe steam hammer A special ma¬ 
chine, invented at Enfield, was used 10 finish the bolt after 
shaping After machining, the bolts, packed in wood char¬ 
coal in lroo cases, were healed and hardened b) immersion in 
oil The temper of the handle wax then reduced m a lead bath 
The rest of the bolt wax tempered straw colour The bolt-head 
was similarly hardened and tempered 

The other components of a complete rifle were mostly shaped 
by mills hullt up to the proposed profile, or by copy-milling 
machines The process of drifting wax used with good results 
at Enfield All such slots or perforations as had parallel sides, 
and were not cylindrical, were so finished. The common prac¬ 
tice in drifting wax to push the drift, but at Enfield much better 
work waa accomplished by pulling It was found that used in 
this way drifts were very valuable For interchangeable work The 
sides were cut with successive teeth, each slightly larger than 
the preceding one, andfthe whole length of the drift was drawn 
through Emery wheels were also largely used at Enfield as a 
aubsliLule for fioish-milliDg and filing Ihe wheels ran under 
hoods connected with a pneumatic exhaust Lhat carried away 
the heated panicles of steel and grit Jt was popularly sup 
posed that a machine once adjusted to turn out a component of 
a certain size and shape was capable of reproducing such m 
large numbers, all absolutely Identical This waa so far from 
bemg the case lhat no die, no drill, and no milling-cutter 
actually made two consecutive articles ihe same size The wear 
of the cutters or dies proceeded slowly bul surely, and it wax 
only possible to produce in large numbers components of dimen¬ 
sions varying belweenja superior and an inferior limit In amall- 
arm manufacture a variation of about one two thousandth of an 
inch wax about the amount toleraied, but it varied according to 1 
the size of the piece A difference of diameter of one two 
thousandth of au inch in Lhe sight axu hole, and in the size of 
the pm 01 axis, would cause a serious misfil, whereas a similar 
difference in the measurement of the magazine, or of lhe recexs 
in which it lay, would be qdiie immaterial The operation! of 
gauging, proving the bairel, and sighting, were successively de¬ 
scribed, as aKo Lhe manufacture of the stock, which was of the 
wood known as Italian walnut, though largely grown in other 
countries Among Lhe smaller components, the screws were 
mentioned ax being rapidly produced by the automatic screw- 
making machines of Pratt and Whitney. 

The Component Store received the various finished parts, 
which numbered 1591, or, including accessories, 1863, and 
issued them to the foreman of the assembling shop Theoreti¬ 
cally, the assemblers should have nuthing to do but to fit and 
screw ihcyta together, but in practice small adjustments were 
found necessary The amount of Correction was generally ex¬ 
ceedingly small, and was done wherever possible with the aid of 
emery wheels The completed arms were submitted to inspec¬ 
tion, and then issued in cases of twenty each to the Weedon 
Government btore or elsewhere 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 

Cambridge. —The General Board of Studies propose that, In 
view of the increased attention given to paleontology In the 
Geological Department, a Demonstrator in Paloeozoology be 
appointed, whose stipend shall be paid out or the studentr/rts. 

The Botanic Garden Syndicate report Lhe completion of the 
fine range of plADt-houxet, which,have for some years been in 
course of erection at a coil of some ^6000. It is noteworthy 
that the expense has been kept within the estimate 

The Senate has determined to raise the fee for the Doctor's 
degree (Including M D. and Sc.D ) from £x> to £iy It has 
rejected the proposal to Increase the annual dues of under¬ 
graduates from 17/, 10 £i t and of graduates from 171 to £i, 
which was put (pith In view of the financial needs of the Univer¬ 
sity, by*W Fees Syndicate The proposal to accept life- 
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composition* for the annual data wu rejected Dr Allbutt 
Regius Professor of Physic, has been appointed an Elector to 
the Chair of Botany, In the place of the Tale Dr Hort 

The discussion on the plana for the new Geological Maieam 
{given at length In the University Reporter for December 13) 
was highly interesting, and appean on Ihe whole to have been 
favourable to (he scheme proposed, subject to relatively unim¬ 
portant modification! Prof Newton objected that the arrange¬ 
ment of Its contents ihoald be zoological rather than itrati- 
graphical , and the Regiatrary (Mr T w Clark) took exception 
to the plan of lighting, which would be belter if it were from 
the top rather thin the aides The geological staff were unani¬ 
mous that the plan put forward wa« that which best met their 
needs It was agreed that the architectural effect of the museum 
would be very fine, and worthy of Sedgwick’s memory 


SOCIETIES AND ACADEMIES 
London 

Royal Society, November 24.—" Ionic Velocities.” By 
W C, Dampier Whetbam, B A , Fellow of Trinity College, 
Cambridge Communicated by J J Thomson, F R S 

From a senes of determinations of the electrolytic conductivity 
of various salt solutions combined with Hitlorfa values for the 
migration constants, Kohlrausch calculated the velocity of differ¬ 
ent ions under a potential gradient of one volt per centimetre 
Dr O Lodge actually observed the velocity of the hydrogen 
ion u it travelled along a tube filled with sodium chloride dis 
solved in jelly, decolourizing phenol-phihallcin as it went He 
found 0029 cm per sec , and Kohlrausch gives 0030 

The author has measured ihe specific ionic velocity of other 
ions by observing the moiions of a junction between two salt 



soluLions of slightly different density and different colours, when 
a current wu paaied across it From the veloaty of the bound¬ 
ary, that of the ipn causing the change in colour can be deduced, 
The apparatus consisted of two vertical gU»i lubes about a cmi. 
in diameter, jortied by a third considerably narrower, which wu 
bent panikJ to the other* for the greater part or its length The 
tube waa mind with the solutions in such a manner that the 
boundary wu formed In Ihe vertical part of the junction tube. 

When the solutions are of different specific resistances there 
will be a discontinuity of potential gradient at the boundary 
and a consequent electrification. The effect on the velocity of 
the boundary is, however, non-reversible, and, for small dInfer¬ 
ences, can hie eliminated by taking the mean of the velocities In 
opposite diructions. The direct estimation of potential gradient 
is nnsatUfaefory, but by measuring the current (y), the area of 
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cross-section of the junction tube (A), the specific resists no# of 
the solution {r) r and the velocity of the boundary (c) we can 

find the specific ionic velocity c, for v f m v ^ 9 

y* 

The first solutions used were those of copper and ammonium 
chlorides dissolved in aqueous ammonia, the former being blue, 
Lhe latter colourless. The junction travelled with the current 
with a velocity of 1 57 cm per hour going upwatds and of I 60 
cm per hour coming downwards The mean gives u the 
specific ionic vel of Cu in solutions of I gram equlv, per 
litre 000209 cm per sec. This agrees exactly with Kohlrausch’s 
number for infinitely weak Eolations of *00031 cm per sec 
Other measurements were made for chlorine and for the 
bichromate group (Cr 9 0 7 ). 

The method wai extended to alcohol solutions The velo¬ 
cities of both ions of 1 salt were determined by using two pain of 
solutions, Thus the velocity of chlorine was found by using a 
cobalt chloride-cobalt nitrate pair, the colours of which ire blue 
and red respectively, and that of cobalt by a cobalt chloride- 
calcium chloride pair, these being blue and colourless The 
sum of these velocities was compared with that deduced by 
Kohlrausch's method from the conductivity of Lhe solution The 
following are the results *— 


Specific Ionic Velocities 


I —Aqueous Solutions. 
Velocii y 

Ion obflerved 

ta;:| 

Bichromate j o 00048 J 
group (Crj0 7 H O 00047 [ 
l, o 00046 ) 

* Preliminary observations. 


Velocity 
calculi, led 

o 00031 
o 00053 

0000473 


II —Alcoholic Solutions, 

Vel of Anion Vel of Kallon Sum of vale. SumofvcU 
Salt observed observed observed calculated 

Cobalt Chloride o 000026 o 000022 o 000048 o 000060 

Cobalt Nitrate 0000035 0000044 o 000079 0000079 


December 8 —"On theVelocity of Crookes’ Cathode Stream ” 
By Lord Kelvin, P R b 

In connection with hia splendid discovery of the cathode stream 
(stream from the cathode m exhausted glass vessels mbjecied to 
electric force), Crookes found (hat when lhe whole of the stream, 
or a large part of the whole, is so directed as lo fall on 2 or 3 
sq. cm of ine containing vessel, this pirt of the glass becomes 
rapidly heated up to many degrees, as much as 200* or 300“ 
sometimes, above the temperature of the surroundings. 

Let v be lhe velocity, in centimetres per second, of the 
cathode stream, and p the quantity of matter of all the mole¬ 
cules in 1 c c. of It Supposing what Crookes* experiments 
seem to prove to be not far from the truth, that their impact on 
the glass U like that of inelastic bodies, and that it spends ali 
their translational energy in besting the glass The energy thus 
spent, per square cenilmeire of surface struck, per second of 
lime, is bpi? , of which the equivalent in gramme water centi¬ 
grade thermal units is approximately ipt^/42,000,000, The 
initial rale at which this will warm the glass, in degrees oentl- 
grade per second, is » 

i g ?—. («). 

to 8 x 42 aa 4 


where <r denotes the specific heat of the glass, and a Lhe thick¬ 
ness of it ai the place where the stream strikes It 
lhe limiting temperature to which this will raise the glass 

Is 


E 42,000,000 


(*) 


where Kdenote*the sum of theemUsIvitle* of the tap surfaces 
of the glass In Ihe actual circumstances. 

It is probable that p differs considerably from the average 
density of ibe residual air in the enclosure. Let us take, how¬ 
ever, lor a conceivably possible example, p m 10which is 
what the mean density of the enclosed air would be If the 
vane! were exhausted to 8 X io -8 of the ordinary atmaaphfefcja 
density. 
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To complete the example, take 

v = 100,000 cm. per tec, 

(being about twice the average velocity of the molecules of 
ordinary air at ordinary temperature) \ and take 
<ra = 1 cm , 

as It might b. for an ordinary glass vacuum bulb , and take 
E s mum 

which may not be very far from the truth 

With these ouampuoni, we find, by (1) and (2) approximately, 
T per second for the initial rue, and 375° for the final tempera¬ 
ture, which are not very unlike the results found in some of 
Crookes’ experiment* 

The pressure of the cathode stream of the velocity and 
denutv which we have assumed by way of example li pv*, or 
100 dynes per square centimetre, or about 100 milligrams 
heaviness per iquare centimetre, which 11 ample for Crookes' 
wonderful mechanical results. 

The very moderate velocity of 1 kilom per second which 
we have assumed is much too small to show itself by the optical 
colour test. The fact that this test has been applied, and that 
no indication of velocity of the luminous molecules has been 
found, has, therefore, no validity as an objection against Crookes’ 
doctrine of the cathode stream 

Chemical Society, November 17 —Sir Henry Roscoe, 
Vice President, in the Chair —The Chairman congratulated the 
Fellows on the great improvement effected in the Society^ 
rooms by the alterations carried out daring the recess An 
address has been forwarded to the sister society in Berlin on the 
occasion of the*«eIebration of its twenty-firth anniversary A 
resolution was panned at a meeting of the Council expressing 
deep regTet that, through the denh of Dr Longitaff on Sep¬ 
tember 23 last, the Society has lost its senior Fellow and one 
of its Founders. The following papen were read 1 —Fluosul- 
phoolc add, hy T E, Thorpe and W. Kirman This paper has 
been already reported in this volume, page 87 —Note on 
the interaction of iodine and potassium chlorate, by T E 
Thorpe and G H Perry The reaction which occurs when 
Iodine and potassium chlorate are heated together 11 usually 
represented by the equation jfCCIO, + 1 ,™ KClOg + KCI + KIO| 
+ IC 1 + 0 . , the authors find, however, that the main reaction 
consists in a simple interchange of iodine and chlorine thus— 
aKC 10 |+ 1 , — aKIOj + Cl r —The magnetic rotation of sulphuric 
and nitric acids, and of their aqueous solutions , alio of solutions 
of sodium sulphate and lithium nitrate, by W H Perkin, sen 
The author has previously shown that the molecular rotation of 
sulphuric acid is considerably influenced by the presence of 
water, the rotation rapidly falls for small dilutions, but 
diminishes u the amount of water is increased The results are 
now extended , in the cases of sulphuric acid and sodium ml- 
phate there la no apparent connection between the values repre¬ 
senting the rotation and the extent to which dissociation is sup¬ 
posed to oocur down to aolutibns containing 9 per cent, of acid 
or la per cenL of sodium sulphate At a temperature of 90 3 the 
rotation la increased instead of diminished as indicated by the 
dissociation hypothesis. The results are not inconsistent with 
the assumption that the hydrate (HO)<SO Is formed In the 
cate of nitric acid, the curve connecting rotation and percentage 
of acid 3 s a straight line down to solutions containing 33 per 
cent, of HNOp and then apparently bends down somewhat j 
the malts are not in agreement with the exigencies of the disso¬ 
ciation hypothesis. A compound of tirt composition (HO) ( NO 
may be produced. Lithium nitrate resembles nitric add in Its 
behuriour, The rotations of Arong aqueous solutions of the. 
hmlcrfd hydrides change very rapidly with small dilutions, buj 
more slowly with larger dilutions, becoming finally nearly sta¬ 
tionary ; such behaviour la not In accord with the dissociation 
hypothaals. —Note on the refractive Indices and magnetic rota 
thuu of sulphuric add solutions, by S. U Pickering. Van der 
WiHlngen’a results for the refractive indices of sulphuric ken 
solutions yield curves showing a well-marked 11 break " it B415 
P«r coat (H,SO t 1 H. 0 ), another "break" at 57 7 per oent. 
■^H|S 0 4 i ^HfO), and another at 14-30 per oenl. The Ant 
of theee are also found on the magnetic rotation curm^mnd 
*0 three of them agree with breaks found in the examination of 
Other properties. The molecular volumes of solutions of the 
Jfofce Pttmph as than used by Perkin when plotted out exhibit 
theNflme throe breaks on the curve,— 1 The nySate theory of 
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solutions bom; compounds of the alkylamines with water, by 
& U Pickering The following table gives the composition* 
of a number of crystalline hydrates of fatty amines which the 
author has succeeded in isolating and analyzing — 


EiNH^H.O 

PrNH.^H.O 

Et a N H,sH ,0 

PrjNH.sH.O 

Me a NH, H a O 

Et|N,aH „0 

Me,N, 3 H B 0 


EtNHn,5‘5HjO 

Bu^NH a . 7 H ,0 

MejNH^HjO 

Pr*N H|, 8 H a 0 
PrNH a ,8H a O 
EtgNll.aH^O 
Me a N, 1 iH 3 0 


The freezing points of the hydrates ranged from + 5“ to -71" ; 
indications of the existence of other hydrates were also obtained 
by ■*breaks" In the curves representing the freezing points of 
the solutions, and In every instance but one a hydrate 
of the composition thus indicated In the case of one amine was 
actually Isolated in the crystalline condition in the case of some 
other amine In connection with this subject Prof Thorpt 
showed a very pretty experiment to illustrate the fact that 
whilst a mixture of tnethylamine (15-50 per cent ) is clear and 
transparent at ordinary temperatures, the solution becomes 
turbid on warming, owing to the amine being thrown out of 
solution , on applying pressure to the warm liquid, however, 
re-solution occurs.—The atomic weight of boron, by E Aston 
and W Ramsay The authors have Investigated the atomic 
weight of boron , the atomic weight found from determinations 
of the water of crystallization of borax 11 10 931 ± o 01 The 
conversion of anhydrous sodium borate Into sodium chloride by 
distilling it with hydrochloric acid nnd methyl alcohol and 
weighing the sodium chloride obtained gives an atomic weight 
of lo*9& for boron The authors consider that Abrahul's 
number (10 825) for this constant Is too low, as the boron 
bromide employed by him might have been contaminated with 
the compound BBr„HBr—Methoxymmldo - I 3-dimethyl- 
benzene and some of its derivatives, by W R Hodgklnson and 
L. Limpach An almost theoretical yield of I 2 - 4 - metaxyl- 
enol may be obtained by steam distilling a dlazotiied 5 per 
cent, solution of the corresponding xylidine sulphite The 
product solidifies in a mixture of solid carbonic anhydride and 
ether On nitration a]theoretlcal yield of a mononUro-derivati?e 
(NO.. OH = 1 1 2) Is obtained A number of other compounds 
are described. —An extra meeting of the Society will be held on 
Tuesday, December 13, at >8 pm , the anniversary of the 
death of Stas A paper by Prof J W Mallet, entitled 
"Jean Servais Stas, and the measurement of the relative 
masses of the atoms of the chemical elements " will be read and 
discussed 


Phyalcal Society, Nov. 25 —Prof S P Thompson, F R.S y 
Vice-President, Id the chair —The foliowingcommiroication wax 
made 1 Experiments in electric and magnetic fields, constant and 
varying, by Messrs Rlmlngton and Wythe Smith In the first 
set of experiments shown exhausted electrode less Lubes and 
bulbs were routed rapidly in a constant electric field between 
two parallel charged discs. Double fan-shaped Images were 
produced by the tubes, due to the displacement currents which 

f iats to equalize the potentials at the ends o( the tubes These 
am were not symmetrical with respect to the lines of electric 
force, but were displaced in the direction of rotation In 
explanation of this phenomenon It was pointed out that as a 
tape rotated the potential difference between Its ends Increased 
until this difference was sufficient to break down the dielectric 
In the tube The discharges would therefore pass at the ends of 
the intervals during which the difference of potential was rising, 
and consequently the image* would be displaced from the 
symmetrical position In the direction of rotation. The number 
of discharges produced during one revolution was found to de¬ 
pend on the strength of the electric field, but not on the speed 
of rotation, and that end of the tube which was approaching the 
negatively charged plate appeared brightest. These experiments 
were referred to as examples of the direct conversion of 
mechanical energy into light. Instead of rotating tubes in a 
constant electric field, the tubes were next kept stationary, and 
a varying electric field produced by connecting the plates with 
an lnflu«cf machine allowed to spark , under these conditions 
the lubes aid bulba were seen to glow- Using large suspended 
pfotes charged by an Induction col), long tubes were caused*to 
glow brightly ovep at considerable dJstauca away from the 

plates. Tbo glow* oould be apparently wiped out by petting the 
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han d along the tube Another series of experiment! were per¬ 
formed in v*rying magnetic fields With a view to ihowing 
Hertzian phenomena to large audience* the author* tried 
Geluler tube* to replace the * par It-gap in resonator*, with great 
success When large Leyden jar circuits weie used the effect* 
were very brilliant Another form of resonator confuted or a 
bent wire terminating In two plate*, between which an exhausted 
Lube was placed This tube became luminous when the 
resonator was placed in the vicinity of a fairly large Hertz 
oscillator, Other experiments similar to those shown before the 
society at Cambridge by Prof J Thomson, on discharges In 
exhausted bulbs were then made, the bulbs being placed with a 
coll nf wire of four turns, forming the connection between Lhe 
outer coatings of two imill jars, whilst sparks passed between 
knobs connected with lhe inner coalinga, The bulbs plowed 
brightly at each discharge,nngi of light being seen near their inner 
surfaces. On putting a ring tube outside the coil thu was also 
seen to glow The most brilliant part of the glow always 
occurred in close proximity to the wire coll A secondary coil, 
wound hy the Bide of the above-mentioned primary, could be 
short-circuited at will, tfau had the effect of decreasing or 
extinguishing the luminosity In Lhe bulb or tube Bright sparks 
pawed between the secondary terminals when held a short dis¬ 
tance span, but the shock experienced by touching the ends was 
not serious Tbe above arrangement, with the addition of two 
Geisaler tubes placed in senes between the outer coaLingg of the 
jara, was used 10 illustrate the fact that closing the secondary 
diminishes the impedance nf the primary circuit of a transformer 
Experiments on condensers made of tin foil on glass were shown 
In one of them, parts of che coatings in the form of letters had 
been removed, aud the spaces became luminous when the con¬ 
denser was connected with an induction coil In another 
experiment a glass plate was moved to and from a condenser, 
and a musical note could be heard whose pitch increased as the 
distance between Lhe glass plates diminished The note was 
said to be the octave of an open organ pipe, whose length was 
equal to the distance between the plates Mr Swinburne thought 
some of the effects shown were not Hertzian, but merely cases of 
ordinary mutual induction He inquired whether the vacuum 
tubea would still glow if the Leyden jars were removed from the 
so-called resonating circuits He wai also of opinion that in 
the magnetic experiments the surfaces of lhe bulbs, and not Lhe 
endoacd gases, took the charges- Mr Watson asked if the 
authors had tried screening off the long waves by a wet cloth 
If the effects still existed, Lhn would prove Lhat they were 
Hertzian Mr Blakesley wished to know if the images of the 
rotating tubes were at equal angular distances Mr Smith 
pointed out that these d 11 tancei were not equal, but corresponded 
to equal changes of potential Prof Ayrton remarked that the 
only casei where tbe materials of the bulbs, tabes, &c , did not 
influence the results were those in which discharges were pro¬ 
duced hy varying magnetic field* Mr. E T. Carter thought an 
Induction coil a more efficient machine for producing the glow 
in tubes than lhe alternator, &c , used by Mr lesla Mr 
Trotier asked If the authors had observed whether the glow 
produced hy passing a discharge through a wire wound in along 

K lch spiral round a tube formed an open or a closed circuit of 
jhL Prof S P Thompson said he first noticed that sparks 
pasted between piece.* of metal in the vicinity of an induction 
coil sparking Into a condenser m 1876, when ho was showing 
some experiment* on telegraphic apparatus before the society, 
but unfortunately he did not pursue the subject Long before 
Mr Teala'i Investigations Dr Bottomley bid shown lhat 
exhausted tube* could be caused to glow, but it was not until 
Tesla pTbduced inch phenomena on a large scale lhat people 
recognised how much light could be got in that way Mr 
RJtnTngton, In replying to a Question by Prof. Thompson, said 
the notes beard when the glass plate approached tbe con¬ 
denser Were of verj high pitch The explanation why in the 
experiments performed in varying magnetic fields, tbe bright 
parts of Ibe luminous discharges were near the wire, appeared 
to be that tbe EMF, was greatest in these places. Although 
be bad hot tried the experiment, suggested by Mr. Swinburne, 
of taking off the Leyden jar, he fell sure that doing so would 
■top tbe glow. 

Oeologlcal Society, November W, H Hudleston, 
F.R.S., President, In tbe chair. —The following communica¬ 
tions were read i—-Outline of ibe geological features of Arabia 
Pair pa and Palestine, by Prof. Edward IleU* F.R.S, Tbe 
region may be considered as physically divisible into five hc* 
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tions, viz. (1) The mountainous part of the Sinaitic Peninsula; 
(2) the table-land of Badiel-el-Tlh and Central Palestine i (3) 
the Jordan-Arabah valley , (4) the table-land of Edom, Moab, 
and Lhe volcanic district of jaulin and HsurAn , and (5) the 
maritime plain bordering the Mediterranean The most ancient 
rocks (of Arc hat an age) are found in the southern portion of 
the region , they consist of gneissose and schistose nutates pene¬ 
trated by numerous intrusive Igneous rocks Tbeysfcre suc¬ 
ceeded by Lhe lower carboniferous bedjof the Sinaitic peninsula 
and Moabite table-land, consisting of bluish limestone with 
fouili, which have ihelr counterparts chiefly In the carboniferous 
llmeitone of Belgium, Snd of a purple and reddish sandstone 
(called by the author ** the desert sandstone/'to distinguish it 
from the Nubian sandstone of Cretaceous age), lying below 
Lhe limestone The Nubian sandstone, separated from the 
carboniferous by an enormoua hi at in in the succession of the 
formations, is probably of Neocomian or Cenomanian age, and 
is succeeded by white and grey marls, and limestones with flint, 
with fossils of Turomsn and Senonun ages. The Middle 
Eocene (Nummulitic limestone) beds appear to follow on those 
of Cretaceous age without a discordance , but there is a real 
hiatus, notwithstanding (he apparent conformity, as shown by 
Lhe complete change 01 fauna. In Phillaila a calcareous sand¬ 
stone in which no (Quails havj been observed is referred to the 
Upper Eocene , for the Miocene period was a continental one, 
when faulting and flexunng was taking place, and Lhe main 
physical features were developed —e g the formation of the 
Jordan-Arabah depression 11 referable to this period In Plio¬ 
cene timeti a general depression of land Look place to about 
200-300 feet below the present sca-lcvel, and iiUoral deposits 
were formed on the coasts sod in the valleys To this period 
belong the higher terraces of the Jordan-Arabah valley The 
Pliocene deposits consist of shelly gravels Later terraces were 
formed at the epoch of the glaciation of the Lebanon moun¬ 
tains, when the rainfall was exce-sive in Palestine and Arabia. 
The volcanoes of the JauUn, Haurio, and Arabian desert are 
considered to have been in active operation during the Miocene, 
Pliocene, and Pluvial pcnodi, but the date of their final ex¬ 
tinction has not been satisfactorily determined After the read¬ 
ing of this paper the president remarked on lhe interest of the 
geology of an area, which was that of the Bible. Many 
authors had recorded ihetr observations on thu district, one of 
the latest being tbe author of this paper Some years ago Mr. 
Holland had read a paper before the Society, and he (the 
speaker) believed that that writer wob actually the first to prove 
tbe existence of carboniferous fossils in the binamc pe insula 
Hc remarked that LcpidodtHdron trwsaicum , described by 
bailer, was somewhere pieserved in the Society's museum, so 
that Lhe Society had long ago had evidence of carboniferous 
rocks Mr Bauermon's paper, which was a reconnaissance in 
a comparatively unknown district, created great interest f and 
when that paper was read doubt wu expressed as to whether 
the fooaiii then exhibited were carboniferous or trlauic After 
Lhe researches of Prof Hull there was no doubt Lhat carbon¬ 
iferous rocks do occur in the region. As regards the granitic 
rocks (extending far up lhe Nile valley, In lhe binailic penin¬ 
sula, and elsewhere), they were all of much the same character, 
and, according to Sir William Dawson, occurred at two horizons 
—the lower rocks being granitoid and gneuaic, the upper more 
or less volcanic, but mil pre-carbomferoua. He asked the 
author whether the Poudlnguti de Jebel (larofin of Lartetwere 
or were not ancient volcanic rocks, The Nubian sandstone of 
older writers included many things, but the age of the various 
sandstones was now satisfactorily determined by the author. 
Some were carboniferous, others (in the speaker's opinion) Ceno¬ 
manian The calcareous format Iona of Judea were well known 
from lhe writings of Lartel, Fists, and others , hut the exact 
line of demarcation between the Nummulitic limestone and Lhe 
true Cretaceous had never been determined. It was a curious 
fact, as stated by Von ZiUel, that not one foaail was common 
to the two deposits, which were nevertheless quite conformable. 
Miocene beds appeared to be absent, for, aa noted by Lnnet 
and confirmed by the author, this was a period of movement, 
when the great valley and tbe great fault were initiated. He 
(the speaker) felt lhat there were many difficulties connected 
with the depration which had not yet been deared up. Lartet, 

- Hitchcock, and others had traced the general direction of the 
fault; but tbe author bad determined Us exact sice at more than 
one point Tbe most Interesting point In this connection was 
the question of the sge of the 700-foot sadJla separating ibe 
Aka bah watershed from the Jordan-Arabah depression. This 
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MR C. DIXON ON BIRD-MIGRA TION. 

Tht Migration of Birds . an Attempt to reduce Avian 
Seaso&Flight to Law By Charles Dixon (London 
Chapman and Hall, 1892 ) 

MONG prevalent fallacies there are few more mis¬ 
chievous than that which holds a man to be an 
authority on a subject because he has written a book 
about it If the subject be one concerning which the 
scientific hold divers opinions, or even hesitate to deliver 
an opinion at all, so much is to the good of such an 
author, for he will be able to pose all the more securely 
m the character of a savant —though after all that only 
signifies a 11 knowing one ” If the author can boast of 
some two, three, or even half-a-dozen works already pub¬ 
lished, the fallacy becomes almost insuperable, notwith¬ 
standing that in zoological works of a popular nature, it 
is scarcely too hard to say that those who write the most 
know the least. Nevertheless it remains the duty of the 
conscientious reviewer to be instant in season with bis 
protest against this general confounding of author with 
authority have read several of Mr Charles Dixon’s 

works, but hitherto we have been so fortunate that we have 
been able to keep m petto the judgment we have formed 
of them. It 11 not given, however, even to reviewers to 
struggle against fate, and it ha 9 been ordained that we 
should have to criticize his lecent volume, the title of 
which may be read above To the first sentence of his 
preface—“There is no branch of Ornithology more 
popular than that which treats of the Migration of Birds ’ 1 
—we offer no strong objection, and rejoice that there 19 
one spot ‘ ground, be it never so small, that we may 
occupy in <. mon , but (woe it is I) that here we must 
part company, for the very next sentence contains a 
statement which we would willingly let pass as a harm¬ 
less exaggeration, were it not intensified by the words 
which follow—and “ after that, the dark " 1 

Mr. Dixon’s acquaintance with the subject he has 
selected is shown by the beginning of his second para¬ 
graph — H Notwithstanding the immenso popularity and 
importance of Migration, strange as it may seem, 
no work has hitherto been devoted expressly to its 
diicuitlon H He it therefore not aware of the essays of 
Schlegel and of Marcel de Serres, which (whatever we may 
now think of them) were in their time “crowned" by the 
scientific society that published them, and though he 
straightway proceeds to name the works of 'Professor 
Palmdn and Herr Gatke, ltJLs to complain of them that 
thiy " have only dwelt upon a portion of the subject. 11 
Far bo it from us to say that Mr. Dixon has not read thefr 
worka, but really there is nothing to show that his know¬ 
ledge of them Is more than may be picked up from the 
extracts which have been translated into English and 
published In this country, or tha£ he has read them 
to any purpose—that of Hen Gifcke especially, because, 
trhee ftkrtber on (pp. 181-186) he comes to deal witj^it 
pq*e p articularly, be regards it as if )t were aHuere 
record of captures or reputed captures of birds in Hell¬ 
s'***# speaking of it with contempt, and the original and 
Whes peculiar views on migration of its author are passed 
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over in silence, as though they were utterly unknown to 
him. Mr, Dixon states that he is " equally cognuant of 
the researches of Weissemann ” (rzc) and others, which, 
except that Dr Weismann, we think, would deny his 
having made any, we do not take upon ourselves to gain¬ 
say, though our older writers are utterly ignored^ and wq 
have a shrewd suspicion thnt the anonymous author of 
the “Discourse on the Emigration of British Birds,” pub¬ 
lished at Salisbury more than one hundred years ago 
was, from actual observation, more familiar wiLh the 
main facts than Mr Dixon is—all flourishes about 
“avian fly-lines ” and “season-flight” notwithstanding— 
and therefore would have been more competent than he 
(f to bring our knowledge of Migration within the limits 
of order or to reduce it to Law ” 

Now this is exactly what in our opinion Mr Dixon has 
not done. What Ihe “ Law of Migration,” of which we 
read he re and on the title-page, may be it passes us to 
discover The phrase is full of sweetness, but its eluci¬ 
dation, if we may say so, fails in light So also is that 
about bringing our knowledge “within the limits of 
order,” though that may be here taken to mean a disser¬ 
tation within the limits of 300 pages or thereabouts 
containing something on the origin and descent of birds, 
a good deal about the precession of the equinoxes and the 
eccentricity of the earth’s orbit, but still more about 
glacial epochs Concerning the 11 Law of Migration " it 
is pointless Let our author at once speak for himself 
in what seems to be a sort of nummary of his faith, 
though it is long and not reserved to the end of his 
volume — 

“ We wilt now conclude by following in detail the migra¬ 
tion of some single species, say from its Post Pliocene 
glacial initiation to the present day, in order clearly to 
demonstrate Why the habit [of migration] has been 
acquired, and How it 19 practised 

“We will select the Spotted Flycatcher ( Muscicapa 
gnsola) for the purpose It is one of our best known 
summer migrants, and one whose present geographical 
distribution admirably illustrates the phenomenon of 
Migration When the Sub Polar regions of the northern 
hemisphere last enjoyed a warm, almost semi-tropical 
climate—one of the mild periods of tpe Glacial Epoch— 
the Spotted Flycatcher inhabited in one unbroken area 
the Arctic^oodlands from the Atlantic to the Pacific. 
Probably It was a resident species becoming partially 
nocturnal during the Polar night, food waq abundant, 
its conditions of life were easy, and it multiplied apace, 
and became a dominant, firmly established species during 
the thousands of years that it dwelt in this Sub-Polar 
habitat. So matters continued until the slow precession 
of the equinoxes, iq conjunction with increasing eccen¬ 
tricity of the earth’s orbit, began to have a marked in¬ 
fluence on the climate, and gradually the fair forests and 
Lhe verdant plains were devastated by the ever-increas- 1 
ing cold Age after age the Spotted Flycatcher was 
driven slowly south ; summer after summer grew colder 
and shorter, the penods of Polar darkness more severe. 
At last matters became so serious that the birds began to 
leave their northern haunts in autumn, probably because 
their food became scarce as the various insects either 
retreated south or began to hibernate Further and 
further southward these 'annual journeys had to be taken, 
until the Flycatcher at layt found its way during winter 
into Africa, Persia, Arabia, India, China, and even the 
Philippines and the Moluccas. Summer after summer 
the bolt pf brooding-ground became wider and wider, 
and vast hnmbers of individuals became separated from 
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the rest of the species by the lofty mouniam ranges, the 
deserts, and other physical barriers, which would effectu¬ 
ally assist a forest or woodland haunting species More 
and more severe became the winters, longer and longer , 
the glaciers descended lower and lower, exterminating 
or driving before them all living things At last the 
Spotted Flycatcher, or the form which then represented 
this species, came to be divided into two enormous 
colonies—an African one and a Chinese one—Hie indi¬ 
viduals of each being completely isolated from each oLher, 
summer and winter alike. During the ages that this 
state of things continued, the Flycatchers became 
segregated into two species, owing primarily to the 
absence of any intermarriage , the eisLern race became 
smaller, the tail shorter, and the breast streaks broader , 
or the western race became larger, with a longer tail and 
narrow breast-streaks It is almost impossible to say 
which form now most closely resembles the ancestral 
species , but such are the present differences between 
the two races known to ornithologists respectively as 
Mustitapii gnsola (ihe Western and British form) and 
Mtiscicapa gmustiita (the Tasiern form) Such was 
the state of things at the close of this Inter-Glacial 
Pcnod 

u Tben came the gradual immigration north again, as 
precession and lower eccentricity initiated a milder 
climate Age after age the journey in the spring became 
longer Certain routes to and fro came to be recognized 
highways of passage , and so imperceptibly did the 
northern breeding grounds expand that the birds became 
regular migrants, looking upon the movement north to 
higher and cooler latitudes each spring as an undertaking 
never to be missed Warmer and warmer became the 
southern haunts, stimulating and widening migration 
flight to the cooler temperatures prevailing ne ir the 
edges of the repeating glaciers, where a suitable breeding 
clnntte could only be found 

“Let us confine our attention solely to the birds that 
bred in the British Islands In the rVje-Glacial ages 
this area formed part of Continental Europe , a rich and 
fertile corner, abounding in insect life, full of haunts th^ 
Flycatcher loved After the banishment of its race 
and the exile of its ancestors in Africa, the northern 
journey at first did not extend further than the edges of 
the glaciers on the Mediterranean coasts of Europe But 
as these disappeared, and a warmer climate began to 
prevail in higher latitudes, the annual summer flight was 
increased Every century the northern breeding range 
had increased, creeping slowly across France .higher and 
higher with the growing vegetation , nearer and nearer to 
the haunts of old During the slow, gradual elevation 
and submergence that isolated Albion from the rest of 
Europe during Post-Glacial time, the regular spring 
journey across the sea became wider and wider, but with 
the intense and inherited love of home in their tiny 
breasts, the individuals that were born and bred in this 
district never failed 10 return each year For 60,000 j ears 
or more has this species now crossed the sea, returning 
every season, not only to our islands, but each pair of 
individuals, as long as they live, come back to the exact 
locality of their previous nests This long journey, 
gradually growing longer and longer during thousands of 
jeari, until it is now at least a thousand miles in length, 
has grown to be a deeply rooted custom sanctioned by 
the practice of ages of experience and need, and looked 
upon now as part of the Flycatcher's very existence I ” 
(pp S8 6a) 

This, we think, is Mr. Dixon at his best, and we are 
anxious that our readers should so see him He goes on 
to call it a “ thoroughly demonstrable instance,” Which 
shows what his idea of a demonstration is. We do not 
deny that all may have happened ai he here prescribes, 
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but who knows that it did ? To begin with, we may ask 
what proof is there of the existence on the earth itself of 
Musctcapa gnsola “when the Sub-Polar regions of the 
norLhern hemisphere last enjoyed a warm, almost semi- 
tropical climate ' T ? That its ancestors then lived we do 
not doubt, but who can tell us what they were like ? 
What is meant by its “becoming partially nocturnal 
during the Polar night ” ? If so its eyes must since have 
undergone a crnsiderable change, and Lhat would hardly 
be unattended by a corresponding change in other parts of 
the bird’s structure But still n 19 a pleasing suggestion 
lhat “its conditions were easy" in those millenniums, 
and we hope Mr Dixon may be right, though for our own 
part we cannot help fearing that the struggle for existence 
must have already begun Certainly it set in at last, and 
those terrible glaciers drove the poor bird before them, 
with the effect --Mr Dixon, we think, is to blame for not 
giving us Lhe geographical details (which of course must 
be known to him) of lhe process—of dividing the species 
or the form which represented iL, and may be presumed 
(though this is not mentioned) to have by that time got 
rid of its owls’ eyes, “ into two enormous colonies—an 
African one and a Chinese one " These were so isolated 
that inter-marriage between tne individuals of the two 
portions was impossible, the remarkable consequence of 
which was that “ the Eastern race became smaller ” than 
the Western—a character distinctive indeed of the human 
races, the Pygmies excepied, now inhabiting the same 
lands—but with “the lail shorter”—a contradictory 
character, since the long tail of a Celestial is the really 
important part of him We are also told that “it is 
almost impossible Lo say which form now most closely 
resembles the ancestral species,” an unexpected confession 
of ignorance (the “ almost” is good) after so much infor¬ 
mation, but one to which we see the necessity of bowing 
However, what is the upshot of all this ? And how 15 any 
“law" illustrated by iL ? betting aside the vagaries on 
which we have just commented, it reads to us as being 
merely an amplification of suggestions that were tenta¬ 
tively and cautiously submitted in these columns more 
than eighteen years ago (Nature, vol x pp 416 and 459) 
The partiality of birds for their old homes was then, and 
(so far as we know) for the first time, pointed out as one 
possible factor in establishing migratory habit, and, as 
another (and equally for the first time), the growing diver¬ 
gence of breeding and feeding areas through climatic 
causes was briefly and clearly set forth by Mr Wallace 
Notwithstanding Mr Dixon’s assertions, he does not seem 
to have advanced the question one bit, but he has over¬ 
whelmed it in a flow of "words with a great deal that is, 
and apparently always will be, incapable of proof Here 
and eWewhere throughout this volume we are brought to 
face one of that school of biologists, the growth of later 
years, which may be called the Assertive In some 
respects it is a very nice one to join You have only got 
to say what first comes into your head, and all 
goes well. Everybody that differs from you is a fooL To 
some extent this school resembles that Dogmatic one 
which a few naturalists here and there still rtmemb-f, 
inasmuch as the dissentient from either waa regarded 
with the same contempt 1 he t>ogmati»u have had their 
day, but if we look back upon their doings, we shall see 
that in most cases they had something to go upon which 
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-was not entirely assertion They were very fond of facts, 
xind undoubtedly preferred founding their dogmatism 
upon them—indeed, nothing could be moie distasteful 
than to suppose each dogma had not a sound basis 
In most cases the worst of which they can even now be 
accused is that the facts were often above their compre¬ 
hension, or were understood in the wrong sense But 
these men would have scorned the grounding of their 
dogmas upon imagination They were perfectly aware 
(only it had not then been so neatly put) that " Imagina¬ 
tion is the fire of Discovery the best of servants though 
the worst of masters." Now the Assertive school, of which 
in this country Mr Dixon, ilhc was not the joml-invent- 
or, may be looked upon as a chief leader, rests nearly all 
on imagination It matters little whether there is reason 
behind their assertions or not, and generally, we regret to 
say, there is none Conjectures follow upon conjectures 
and are put forward for the most part as if they were 
serious deductions from observation It is not so many 
weeks sifice some words, that seem very applicable here 
were addressed to a scientific audience — 

“ We have had enough of the untrained writer of 
papers, the jerry-budder of unfounded hypotheses whose 
ruins cumber our field of work " 1 

Mr Dixon, with Ins long siring of previous books, may 
demur to being termed a writer of this kind, but he 
certainly needs to be taught the meaning of the word 
"probable" and its derivatives When he has learned it 
perhaps he will use it in its fit sense With him, at 
present, it is in many cases to be rendered “possible," 
while in not a few impossible would be the true equiv¬ 
alent Now according to all etymologists, and the harm¬ 
less drudges known as dictionary makers, "probable" 
signifies something that can be proved Any reader of 
-average intellect will be able to calculate how seldom this 
unhappy word is correclly used by Mr Dixon It has 
long been a custom in certain fevers to affix an ice-cap 
-on the patient’s head whereby the burning brow is cooled, 
and some temporary relief aflorded , but of late ye^rs, as 
jireily well all know, there has sprung up a small group 
of writers to whom ice on the brain, instead of being a 
soothing remedy, is a direct incentive to acts and diets 
bordering upon lunacy On behalf of the Glacial Epoch, 
ihe Post-Pliocene Glacial Fpoch, to be very particular, 
we musL protest against Us being constantly paraded as 
ihe greatest event in the history of the globe, to which 
in ns momentous effects all others must give place That 
it produced considerable changes and especially in the 
geographical distribution of plants and animals none can 
doubt, but that it is accountable for all that Mr Dixon 
Jay* to its charge is hardly likely, and is most decidedly 
not 11 probable,” since means of proof stc wanting But 
Mr Dixon, with others of the Assertive school, is not con¬ 
sistent in his statements, and is apt to forget on one page 
what he has written on a preceding one For instance, 
we are told (p 33) that " From the commencement of this 
Glacial Epoch, the Migration of bltds, as we see it at the 
■ present time, was probably initiated * , and yet, only a/cw 
lines further on, our author declares 41 that we do iwft re¬ 
quire even the occurrence of one Glacial Epoch to account 
for the Migration of birds," and (p 34) that w such a cause 

* Britts Aato cUri np for tha Ad vmn content of SdUnct. Edinburgh, iBoi 
Addron of 1 ht President of Section H lNatdib, vol »xlvt p 37$). 
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amply sufficient in every respect is to be found in the 
varying places of Earth's [jic] orbital eccentricity in com¬ 
bination with the precession of the equinoxes"—this 
statement being immediately followed by a passage, the 
application, or even the meaning, of which is not easy to 
understand — 

"That these majestic phenomena are in any conceiv¬ 
able way connected with the migratory movements of 
birds seems utterly impossible , but in them the habit 
has its root , and the simple season-flight of a Cuckoo or 
a Nightingale to and fro between the shores of Africa and 
England is inseparably and directly connected with the 
erratic movement of a planet in its orbit , nay, with the 
constitution of a universe 1 " 

This note of admiration is our author’s own far be it 
from us to impair its influence 

Though we have confined our remarks to the earlier 
part of Mr Dixon’s book, we have already devoted a good 
deal of space to him There is, however, another point 
on which we must say a few words. He has thrown out 
a direct challenge to Naiurf, and we should be sorry 
not to meet it 1 hat he believes in migration the whole 
volume shows , but there is yet left in his mind a cranny 
wherein lurks what we may perhaps call a 11 pious 
opinion” in favour of torpidity—as a luxury in which 
a lazy bird may occasionally indulge, even though that 
bird may be one possessing powers of flight lar beyond 
the average He is very severe on an anonymous 
reviewer in these columns in that the " Theory," we use 
Mr Dixon’s word, of Torpidity 14 was subjected by him 
to the bitterest ridicule and denounced as folly " There¬ 
upon he favours us (pp 12, 13) with another version 
(substantially, let us say at once, the same as the 
original, but with fewer details) of the story told by the 
Duke of Argyll in these pages (Naiure, vol xv pp 527, 
528) to say nothing of some other observations, quite 
irrelevant, as it seems to us, communicated by Ills Grace 
to him But further than this, lie cites as an additional 
witness in defence of the impeached " Theory," Dr 
Elliott Coues, who is said to give it 11 all the support of his 
authority as an ornithologist of the highest eminence " 
Now we have a great respect for that gentleman, but his 
vast reputation fails to hypnotize us, and such support 
as he gave has already been the subject of comment in 
these pages (Naiuri-, vol xx p 2) He will hardly be 
comforted to learn that the supposition there made has 
been amply confirmed of late by Mr Hartert, who informs 
us (Cat B Brit Mus vol xvi p 481) that the British 
Museum contains five specimens of Chaturapelagua from 
Central America,beside the onebefore noticedfrom Mexico 
—proving that its range is much about what might have 
been expected Thus all the argument based on Dr. 
Coues’s statement, that this species was “ not known to 
winter anywhere out of the United States, nor is it foubd 
anywhere m them at that season," falls to the ground, as 
we are sure that gentleman will readily admit We 
allow that it has been very naughty of naturalists if they 
did prepare this piLfaJl for Mr Dixon , but that is not 
our business, and we cannot imagine they did it inten¬ 
tionally It is not unlikely that the Chimney-Swift flew 
out of shot, or too fast for them to bring it down, but 
they have at last succeeded id "grassing" their bird, 
with a result so disastrous to tjie ,r Theory u One chance 
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yet remains for our author, for though 14 unfortunately no 
direct evidence of torpidity has ever come under” his 
own observation, the Dundee Advertiser of April, 1884, 
supplies him with another straw at which to grasp—not 
that the newspaper-writer saw it at all in that light, for 
he called the bird in question a "wanderer,” which term 
is innocently repeated by Mr Dixon, apparently uncon¬ 
scious that thereby he gives up his case, and drown he 
must unless some one throws him a life-belt Meanwhile 
that of the “ hibernating” bird is as desperate Deprived 
by the brutal sceptic of its ancient refuge in the depths 
of Lapland lakes, or m the crumbling banks of Persian 
rivers, in the mud walls of Orkney or m Irish dung-heaps, 
or even in nests of its own building in sea-girt Schleswig- 
Holstein, the fin de sihle Swallow desirous of enjoying 
torpidity has to betake itself to the security of the Bell 
Rock Lighthouse, and even there to excite no particular 
astonishment on the part of the honest men who wel¬ 
comed it If they had looked upon it as the spirit of 
Robert Stevenson, or that Abbot of Aberbrothock whose 
memory was blessed by mediaeval manners, there would 
have been some excuse for them, but they simply regarded 
this Swallow as the proverbial one that doesn't make a 
summer—it was the 12th of March They will, we think, 
learn wuh surprise from Mr Dixon that “ this bird may 
probably have spent the winter, dormant, near the light¬ 
house/’ while he considers “that we here have Lhe most 
trustworthy evidence of a positive kind" If this does not 
indicate hibernation capabilities amongst certain birds, 
pray to what else can it be attributed?" (p 16) We 
leave our readers to answer this question as they please, 
but we fear their answer will not please him They may, 
however, like to know how the incident was recorded in 
the Migration Committee’s schedule by the matter-of-fact 
observer —“ 1884., March 12th One Swallow (Swift) 
4 pm. [Wind] S E , strong B[reeze] [Weather] cloudy 
Arrived much exhausted ” No more and no less 

Returning to the position whence we started we must 
express our deliberate conclusion that Mr Dixon, author 
of bo many works as he may be, is no authority on the 
subject of Migration, which he ha9 left exactly as he 
found it In the hope he entertains that his volume may 
form u a basis for more elaborate study and detailed 
research ” we entirely concur On one, and that the 
most wonderful part of the whole business, the faculty 
whereby birds are enabled to perform their extended flights 
with such punctuality and general unemngness that the 
more one knows of the subject the more one is amazed 
at it, he is silent, for it *would seem that there are even 
bounds to his imagination, and for this we are thankful 


DOMESTIC ELECTRIC LIGHTING 
Domestic Electric Lighting , Treated from the Consumer J s 
Point of View By E C De Segundo, Assoc M Inst. 
C.E. (London H Alabaster, Gatehouse, and Co., 
1892) 

HE author of this small volume is of opinion that 
there Is at present no literature obtainable to enable 
the untechmcal public to form a judgment as to the suit¬ 
ability of applying electrical energy to meet their various 
requirements, and he states that at present the extended 
applications of electricity are largely engrossing attention, 
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but owing to the conflicting view 9 expressed by those 
ignorant or interested, there is a probability of a feeling 
of disgust being engendered for all things electrical in 
the lay mind No doubt there is a good deal of truth in 
this statement, on the other hand, those who take any 
interest in this all-important subject will soon learn 
enough to be able to discern that which is important 
and worth knowing The volume under notice has been 
wntLen in order to fill this want in electrical literature, 
and to teach the consumer of electrical energy something 
of the source of the light and power he is using 

It 13 admittedly a difficult task to make a technical 
subject clear to untechmcal, though interested, readers, 
and in this case all the more so, on account of the extreme 
technicalities of electricity as applied to everyday 
requirements 

The author begins at the very beginning, and in Chap¬ 
ters I and II deals with the lighting of rooms with gas, 
oil, and electricity, naturally pointing out how very soon 
the atmosphere is vitiated by the two former illuminants,, 
besides the damage done to paintings, book-bindings, &c 
When discussing 11 How shall I light my house best?’’ 
the author treats of the efficiency and cost of the different 
illuminants, and points out that although the electric 
light may be the more expensive, yet the cost per lamp 
per hour may be fairly compared with oil or gas, because 
these illuminants are seldom turned completely out when 
a room is temporarily empty, whereas the facility of 
switching on and off an electric lamp must naturally save 
the current and effect economy 

Chapter III consists of a short description of some of 
the systems on which electric light is produced and sup¬ 
plied Great diversity of opinion exists as to which is 
the best system on which electric energy should be sup¬ 
plied for public use In London two systems are in vogue, 
viz , The high pressure alternating current in conjunction 
with transformers, and the low pressure continuous 
current system From the consumer’s point of view, so 
long as the high pressure current is not allowed to enter 
the house, it matters little what are the conditions of 
distribution, provided a continuous low pressure direct 
supply or a low pressure alternating current from a 
transformer station is delivered to him, except, of course, 
where motors are in use, and then the continuous current 
is a necessity For installations in the country, separate 
generating plant is required, and for small installations, 
where on the average fifteen lamps of 8 c p are in circuit 
at a lime, the author says that the electrical energy can 
be economically generated by chemical means The 
primary battery referred to is a modified form of Bunsen, 
and the cost of producing the light is stated to be one 
penny per lamp of 8 cp per hour No doubt such a bat¬ 
tery takes the place of engine, dynamo, and accumulators, 
but it is purely a matter of opinion as to the trouble and 
skill required to look after these batteries, and, without 
taking the prime cost into account, a gas or oil engine 
driving a dynamo and charging accumulators to run 
these fifteen 8 c p lamps should not cost fifteen pence 
per hour, A case is known where an Otto domestic gas 
engine is easily driving seven and sometimes eight 8 cp 
lamps, and consuming 24 cubic feet of gas per hour, 
at a cost of considerably under one penny per lamp, the 
lamps being run direct off the dynamo. 
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The progress of private electric lighting 13 simply 
astonishing, the gas engine being generally the motor 
used Many of these engines are run by the Dowson 
gaa, made on the spot, thus rendering a supply of illu¬ 
minating gas unnecessary 

The author treats somewhat in detail the cost of electric 
lighting in a house, but as this largely depends on the type 
of pendants, brackets, &c, used, the outlay naturally 
vanes considerably The most serious item in the main¬ 
tenance of an installation is the breakage of the lamps 
The author rejoices that this monopoly of manufacture 
will soon expire, when competition will place belter lamps 
on the market at half the present cost 

Taken as a whole this little book is interesting and 
useful It will certainly help the uninitiated consumer 
to study intelligently the principles of electric lighting, 
and render his conception of necessary expenses when 
installing the light more sensible 


OUR BOOK SHELF 

Grasses of the Pacific Slope, including Alaska and the 
adjacent Islands Fart I By Dr Geo, Vasey, Botanist, 
U S Department of Agriculture five, 56 plates, with 
descriptions. (Washington Government Printing 
Office, 1S92) 

The botanists of the United States Department of Agri¬ 
culture are working very energetically, and the importance 
of the herbarium, library, and its publications 13 increasing 
year by year The present work is part of a series of 
illustrations of the North American grasses, of which we 
have already noticed two parts, together making one 
volume, devoted to descriptions and figures of the char¬ 
acteristic species of the South-Western Stales The 
present part, which will constitute half a volume, is 
devoted to California and the Western States Dr Vasey 
tells us in his introduction that the grasses which arc 
known to grow on the Pacific slope of the United States, 
including Alaska, number not far from 200 species, which 
is nearly twice as many as we get in the British Islands 
They are all specifically distinct from the grasses growing 
-east of the Mississippi, and also mostly distinct frqin the 
grasses of the plainB and of the desert, except in that part 
of California which partakes of the desert fiora A con¬ 
siderable number of the grasses of the mountainous 
regions of California, Oregon, and Washington reappear 
in the mountains of Idaho, Montana, and the interior 
Rockies. The interior of California is a dry region, 
verging in the extreme south into the desert country, and 
is deficient in grasses, especially of those species which 
form a continuous turf In the present publication fifty 
•of the most interesting species are described and 
illustrated 

The descriptions are almost wholly the work of Dr 
Vasey's assistant, Prof L H. Dewey The illustrations 
are excellent, and are tHfc work of various artists—F 
Muller, W. R. Scholl, T Holm, and others, and are 
accompanied by full dissections The species range under 
the genera as follows —Imperata, 1 ; Panicum, 1 , Cen- 
chrus, 1 , Phalarn, 2 ; Hierochloe, 1 , Anstida, 1 , Spipa, 
9 ; Oryzopais, 2 , Muhlenbergia, 5 , Alopccums, 7 , 
Agrostis, 6, Calamagrostis, 10, Deschampsia, i, 
Tnietum, 3 , Orcuitia, 2 Only out of the fifty species 
■ ar © British, Alopecurus gtmculatus and Deschampsia 
taspntosa ] G,B 

Aids to Experimental Science By Andrew Gray 
(Auckland* Upton and Co , 189a ) 

The chief Interest of this little book lies m the fact that 
it five* a glimpse of the science teaching in obe of our 
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colonies It is a compilation of simple experiments in 
mechanics, phjsics, chemistry, physiology and health, 
and agriculture, to prepare students for what is known as 
the Class D examination Naturally, most of the experi¬ 
ments are old ones, but here and there one may gather 
a new idea The portion dealing with physiology and 
health has nothing to do with dissection, but consists of 
experiments on ventilation, drainage, food stuffs, and the 
like An interesting piece of apparatus, devised by Prof 
Bickerton for showing the action of the lungs, is described 
on p 76 All the experiments are briefly but sufficiently 
described, and many of them are illustrated 

Science tn Arcady By Grant Allen (London 
Lawrence and Bullen, 1892 ) 

This volume will fully maintain Mr Grant Allen’s repu¬ 
tation as a popular writer on science The essays of 
which it consists are written in a bright, lively style, and 
may be read with pleasure even by original investigators, 
for the truths with which they deal, if not new, are at 
least presented from new points of view Readers 
who do not profess to know much about any particular 
branch of science will find in these papers an excellent 
introduction to some of the more attractive facts and 
laws of the natural world The volume includes some 
archeological essays, which show very effectually that an 
amiquary has not necessarily much resemblance to Dr 
Dryasdust 


LETTERS TO THE EDITOR, 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE 
No notice is taken of anonymous communications ] 

Mscculloch'a Geological Map of Scotland 

TN a recent article in this journal Pror A H Green writes as 
follows — 

" Macculloch seems to have projected, hut never completed, a 
geological map of the whole of Scotland The materials col 
lected by him were, however, utilized by ihc Highland Society 
in the construction of a general map in 1S32 ” 

I am sure lhat nothing could he farther from the wish of the 
Oxford Professor than to do an injustice hi ihe memory of one of 
the gTealest of ihe pioneers in Hnlish geology, and he will there 
fore forgive my calling attention to the following ficta, which, 
judging from a subsequent letler in these pages, would seem not 
to he generally known 

During the laM twenty years of his life Dr John Macculloch 
was engaged on a regular survey of Scotland, and in collecting 
the materials for a geological map of the c ountry In (he earlier 
part of this period Macculloch teems to have availed himself of 
the opportunities afforded to him aa an official of ihe Board of 
Ordnance to carry on hn valuable geological explorations But 
during ihe latter part of the period he regularly employed 
by Government to complete his geoldjpcal work, and was paid 
by the Lords of the Treasury, who in the end published his 
map 

On July 28, 1834, Macculloch addressed to "His Majesty's 
Treasury” a aeries of memoirs respecting the Geological Map 
of Scotland, which was then completed In lhe*e memoirs he 
refers to the map ai being then in existence, and gives the mn^t 
minute directions concerning the tints to be employed by rite 
colourists who were to copy the map, in order lhat it might cor¬ 
respond with his original work He also expressed his regret 
that the imperfect topography of the msp on which his re¬ 
searches had to be recorded prevented the work from being as 
accurate ai he could hEv®. wished at certain points 

Owing to f'olayi in itsuing the Government publications—not 
quite without parallel in more recent limes—Macculloch’s 
11 Memoirs On tne Geological Map of Scutlsnd " did not appear 
till the year following fill death (1836) The date at which the 
fintf&opigt of themap were Issued 11 would probably be difficult to 
determine, but ai to tbecompteuqn of the map before July 1834, 
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and ila aubiequent issue by “ the Hydrographer to the King by 
order of ihe Lords of the Treasury " there can be no doubt 
whatever 

The first Government Geological Survey undertaken in the 
British Islands was that of Dr John Micculloch, and the work 
that he accomplished single-handed was a very remarkable one 
Several geological maps of Scotland, differing very widely from 
that of Dr John Macculloch, have been issued and withdrawn 
during the lut fifty years, but any one who will compare 
the find geological map of Scotland with the latest, also 
" published with Government authority,” will be interested to 
see hnw far the work of Lhe early pioneer in Scottish geology 
has been found to be correct in most of its essential features by 
those who have come after him 

John Macculloch’s Lille to be the author of Lhe first geological 
map of Scotland ia as indisputable a* are the similar claims of 
William Smith and Richard Griffiths with respect to England 
and Ireland respectively. John W Judd 

16, Cumberland Road, Kcw, December 6 

Glaciers of Val d’Herens 

The two glaciers of Arolla are interesting, inasmuch as one, 
the Arolla, is retreating, while the other, Glacier de 
Zigiorenove, is advancing This has been going on for twelve 
yean, according to the report which appeared in Nature 
(vol xlvi p 386), by Dr Forel, dealing with Alpine glaciers and 
(heir changes 

Having visited these glaciers last summer with Lhe object of 
observing the effect of their respective movements upon the 
morainic accumulations in front, I think a brief account may be 
worth recording 

The Arolla glacier occupies the head of the valley, and is fed 
by the snow from Mont Colon and the fields of neve extending 
towards Mont Brule The Zigiorenove glacier is one onle 
further down the valley, but does not deicend so low as the 
Arolla glacier by about 300 feet It receives its main supply 
from the Pigne d'Arolla, a mountain which rises immediately 
above the glacier, and is conspicuous by its massive snow-cap 
This glaciei is not only nearer to Us supply, but descends at a 
steeper gradient than the Arolla glacier 

This may in some measure account for the former advancing 
while lhe latter is retreating, or, more correctly speaking, melt 
ing backwards I was informed by local guides lhat ihe Arolla 
glacier has been swelling behind for «oine years , if Lhts be 
correct, and the seasons remain normal, then, in a short time, 
this glacier must advance also , in other words, being longer or 
further away from its feeding ground, the extra supply has not 
yet had time to reach its extremity Appearances at the end of 
the glaciera are in themselves quite sufficient to indi¬ 
cate their respective movements , the snout of the Arolla glacier 
is buried in ita own dcbn% composed of rocka and loam borne 
upon or concentrated to the surface as the ice melts Thu 
debm is being constantly shot down grooves or w ater courses 
furrowed in the sloping end or side of the glacier At the 
boLLom of these spout-like grooves conical shaped mounts are 
formed, one behind another, as the ice melts backward*, result¬ 
ing in a maundy, zigzag arrangement constantly seen lower 
down the valley, many miles away from existing glaciers, 
and can be seen also in many of the higher valleys of Nouh 
Wales. 

lhe advancing Zigiorenove glacier, instead of being burled in 
debris, turns up in shell-like flanges, exposing its under surface 
in lls endeavour to climb o\er, rather than push forward, the 
loose rocks in front , a part of this loose material only is pushed 
forward, forming a small Iiank, which in no place exceeded 5 
feet in hejghi, up which the ice mounts with the shell-like 
flanges projecting beyond , Lhe under part of these projections 
being fluied into a perfectly symmetrical pattern 

In tome way the projecting rocks forming the glacier bed 
produced these convolutions. But whether by culling, melting, 
or by |he ice crystals Bowing round each side, I was unable to 
determine, bat I may state there was no appearance of cutting 
or grinding which would necessarily leave behind the shavings 
or ice par tides cut out or ground off, and little or no water was 
present aa if from melting. We had much snow for three days, 
with a Lola] absence of sunshine , the atmosphere at mid-day, 
whan making these observations, registered 38* F Appearances 
rather suggeoted the idea th*t the ice crystals were displaced in 
a similar manner to water in a L rap id river when it meets with 
obslnugftng boulders in its bed 
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Climbing up one of the old lateral moraines, for there are* 
several, ihe glacier Is seen to be encroaching laterally as well aa 
longu udinally , it soon extends to ihe base of the inner moraine,, 
and then climbs upwards in a similar manner as it advances in 
front by turning up Us edges, carrying upwards a few loose 
rocks In front, but without materially disturbing the moraine 
itself Higher up it reaches the top of this moraine, and then 
rises above it like a wall, having caused the loose rocks it had 
borne up to roll down into the vallry between ihr inner and 
ouler moraine, with masses of ice broken off lhe edge of the 
glacier 

As far as I am able to ascertain, by creeping under the flanges 
the glacier slowly spreads out the bank which it had pushed up 
in front as it advances into a more even bed to travel oveT, but 
my ob ervntions were restricted to a few yards owing to the 
contraction of the sub-glacial space between the ice roof and 
lhe flour I was much impressed by the fact that ihe glacier 
did hale in exerting (hat force which might be expected from 
such a power behind, in the way of ploughing ihrough or re¬ 
moving such comparatively trifling obstructions as loose rocks or 
moraine banks 

It ih evident from the various ages of moraines lhat the lower 
parts of those glaciers have fluctuated considerably during recent 
times, but the line of demarcation between these minor fluc¬ 
tuations and Lhe period aftrr these lateral valley glaciers had 
been c influent with the mam Valais glacier, and were reheat 
ing backward*, is very marked Beyond two miles down ihe 
valley from the Zigiorenove glacier no htruc from (he tiunk 
glacier could be found, hut at this distance it suddenly appear* 
with fresh glaciated forms , precisely the same phenomenon was 
noliced in the neighbouring Val d'Annivier®, as if this were thq, 
limit of the more recent fluctuation* 

At the Col de Bertol, 4500 feet above Arolla, or about 
lE,ooo feet above sea level, there are no indications of 
glacialion, ancient or modern, above the surface of the snow ; 
so it would appear, however much ihe ice level has varied bf~ 
low, at this dividing ridge u has always remained the same, or, 
in other words, it has been dispersed by wind or ice move¬ 
ment to lower levels at a rate eaual to deposition, when ihr 
snow line was low enough to allow the ice to travel down 
the Val d'Herens, the higher ice streams would simply run 
down upon its surface, instead of descending as low level 
glaciers or mountain rivers, as at present 

Wiiiiam Sherwood 

Eastbourne House, Sutton Coldfield 


Ancient Ice Ages 

Messrs II t anpord, in (heir letter ( Mature, p ror) called 
forth by Dr Wallace’s notice of a palaeozoic glacial conglomerate 
in Victoria, Australia, say — 11 It has become an accepted article 
of faith amongst nwst European geologists Lhat no ice-age oc¬ 
curred before the last glacial epoch ’’ There la no doubt lhat 
the tendency of opinion has been in that direction, notwith 
standing the evidences to rhe contrary brought forward by Dr_ 
Blanford and other* The late Sir Andrew Ramsay was the 
fird, so far hAck as 1855, to suggest that the Permian con¬ 
glomerate of Abhcrleyand the Clent hills was an ancient glacial 
deposit Although this reading was accepied by in cauuous a 
philosopher and critic ns Sir Chan Lvell (" Principles,” 
10th ed , vol 1 p 223), Ihe Idea has languished from 
disfavour Having devoted a considerable portion of 
the last twenty years to Lhe study of glacial phe¬ 
nomena, I early Lhis year paid my first visit to the district 
The best section I aaw is an excavation at Abberley in what 
may be called boulder gravels, and, except for its prevailing red 
colour, the deposit, if dropped down on the coast of Wales, 
would, in general appearance and arrangement of the materials, 
be undisiin^uishnble from many of the glacial deposits to be 
found there Many of the stones have flattened faces, and In 

? ;eneral shape resemble glaciated boulders, bat the striae, 10 
or as I could observe in the limited lime at my disposal, were 
not very pronounced Since then I have found a deposit of 

f ;laciaied gravels on the top of Lhe Screes, Cumberland, 1600 
eet above the sea, which oa comparison with the specimen* 
brought home from Abberley enablea me to undentam^ 
the latteT better The volcanic rocks of the lake district 
of which these gravels are composed break ud into very similar 
shapes, and are planed and striated In a very similar way to those 
of Abberley I also brought home from Abberley two specimen! 
of the 11 paste 11 which filliup the interstices of Ihe finer gravel 
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On washing and riddling thu clayey mailer, well waterworn and 
smooth gravel was separaied frum it up to about the size of a 
bean, and on many of these minute pebbles, with ihe aid of a 
microscope of low power, beautifully developed sins are to be 
seen, sometimes on more than one lace Thu lai ter fact appears 
to have been unnoticed before The conclusion I have come lo 
is that Ramsay had reasonable grounds for his belief in thu 
being a Permian glacial deposit, and think that if he had given 
more details in hn otherwise able paper, geologists would 
probably have followed him more freely 

T Mellard READt 

Park Corner, Blundellsands, December 5 

The Earth’s Age 

As Dr A R Wallace’s " Island Life " may be regarded as 
one of Ihe best authorities on its subject, it appears desirable 
that any errora in n Bhould be pointed out, lest any of its numer 
ous readers should be misled 

In Chapter X (and edition, 1892) is an estimate of the earth’s 
age based on Lhe following data —Land area of globe, 
57,000,000 square miles, coast line, 100,000 miles, width of 
sboie deposits, 30 miles, hence area of shore deposits, 
3,000,000 square miles, hence rate of deposition 19 limes as 
fast as that of mean rale of denudation, which laLter is taken to 
be I foot in 3000 years 

1 hiLkness of stratified rocks 177,200 feet, hence time required 
for deposit 2B,000,000 years 1 his last result is taken to be 
approximately the earlh’s age 

It appears to me that Dr Wallace’s data warrant no such 
conclusion, for, in the 28,000,000 years in question, all that 
would have been deposited would he a thickness of 177,200 feet 
of rock, over an area of only 3,000,000 square miles, whereas, 
what has to be accounted fur is an area of 57,1:00,000 square 
miles (neglecting igneous rocks and sedimentary deposits be¬ 
neath exisung seas) of the same thickness Therefore, so far 
from Dr Wallace's dala leading to 28,000,000 years as the 
earth’s age, they actually lead to a resull 19 times as great, viz 
532,000,000 years 

Sir A Geikie's estimate is (Nature, vol xlvi , p 322), 100 
to 680 million years Personally, 1 think, the method of taking 
maximum thicknesses of deposits unsatisfactory, for it assn ncs 
that every lormauon was deposited, with its maximum thick¬ 
ness, over the whole land area of the globe The absurdity of 
thu supposition is obvious The only defence of it is ihat it is 
held 10 make an ample allowance (of unknown amount) for re¬ 
peated denudation It would, perhaps, be better to ascertain 
the actual thickness of a great scries of successive formations, say 
in the Colorado Cailon and other regions, and from such data 
to estimate the total average thickness This estimate, of oourse, 
wouKi allow nothing for repeated denudation, but would enable 
one to form an idea of the earth's minimum age 

Bernard Hobsun. 

Owens College, Manchester, December 5 

I AM glad that Mr Hobson has formulated his difficulty as to 
the measurement of geological time by the comparative rates of 
denudation and deposition, because u shows that I cannot have 
explained my views as clearly as I thought I had Hone , yet on 
again reading over pp 217-223 of " Island Life," I can hardly 
understand how he has missed the essential point of the argu¬ 
ment Fortunately, there la no diumte as to the data, only as 
to the conclusions to be logically drawn from them J 

Mr Hobson says lhat I account for a deposit of 177,200 feet 
(the supposed thickness of all the stratified rocks) over an area 
of 3 000,000 souare miles (the estimated area over which gt 
any one epoch stratified rocks ire being deposited) in 
28.000,000 years (the deduced estimate of known geological 
lime), and then adds 1 "Whereas, what has to be accounted 
for is an area of 57,000,000 square miles of the same thickness " 
(my italics) This seems 10 me a most amazing iiu»concepiInn, 
lor it meajii that every tingle formation and every stratum or 
member of each formation, was deposited to the same average 
thickness oyer the whole land surface of tha globe fatea 
57*000,000square miles)! And thu implies that at every suc- 
k i?^ ye the Laurentlan to the Pliocene, the con¬ 

ditions of denudation and deposition were totally different from 
who! they are now, since at the present lime it 4s demonstrable 
that tha area of deposition of oontlpenial debris Is only a fric¬ 
tion of the whole oontiDenial area. It implies further, that 
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daring each geological period the whole of Ihe existing land 
area must have been, euher ai once or in rapid succession, sunk 
beneath the sea in order to allow of its being all covered with 
each successive formation—an amount of repealed upheaval and 
depression which hardly Lhe most extreme couvubionut of the 
old Echuol would have populated I cannot make the matter 
clearer, and trust Lhat on further consideration Mr Hobson will 
admiL that hia objection 19 invalid Alfred R Wallace 

The Colours of the Alkali Metals 
IN Nature (vol xlvn p 55 ) 19 a communication by Mr G 

S Newlh, entitled '* Note on ihe Colours of the Alkali Metals.’ 

I write lo call attention lo uiy article on "The Colour and 
Abaorpiion-Specira of Thin MeLallic Films, and of Incandes¬ 
cent Vapours of the Metals , wnh some observations on Electrical 
Viialily," published in the - imencan ChemicalJournal (vol xiv 
p 185) and reprinted in the Chemical Neivs (vol lxvi p 163), 
which gives the method employed by Mr Newlh, as well as 
other methods for obtaining metals in thin films 

In it attention is also called lo the fact ihai the colour of the 
film of Lhe metal and the colour of the vapour are widely 
different 

Mr Newlh, however, succeeded in gelling a film from sodium 
on glass, while I did not, and hia success was probably due to the 
use of a higher vacuum than I employed He also obtained a 
rubidium film 

In my paper I called attention to the similarity In colour of 
the film by transmitted light and that of the incandescent vapour 
which is very sinking in many cases In Lhis respect the film of 
rubidium as omaincd by Mr Newlh follows the rule fairly well , 
but the film which he got from sodium is exceptional, as accord¬ 
ing to the analogy furnished by other metals it should be yellow 
The presence ol potassium, however, might cause the green 
colour which he observed, by the combination of yellow and 
purple Wm L Dudley 

Vanderbilt University School of Chemistry, 

Nashville, Tenn , December 2 

Osmotic Pressure 

IN an article on osmotic pressure, in Nature (ante, p 103), 
Mr Rodger very ItuIv remarks that ,l at present the attitude of 
the prominent upholders of lhe new theory [of soluiion*] is one 
of indifference as 10 Lhe exact mechanism of osmotic pre«sure 
The numerical agreement between the measurements on solu¬ 
tions and Lhose on ga ea is regarded as ample justification for 
considering dissolved substances to be in a pseudo-gaseous con 
dilion " buch an indifference is surely to be regretted from any 
truly scientific point of view, especially as those explanations 
which have been given of the mechanism of osmotic pressure have 
been based on the supposition that the dissolved substance is in 
* veritable and not merely pseudo gaseous condition There are, 
however, many reasons lor supposing that while the dissolved 
substance raaj for many purposes lie regarded as analogous to 
a gas, it must in reality be in a very different condition, and lhat 
osmotic pressure is not due to Lhe bombardment of the free 
m deculeaof the dissolved substance against a diaphragm through 
which they cannot pass The impenetrability of the diaphragm 
to certain molecules can scarcely be altribuied lo any other 
cause than ihai the moleculei are too large to pass through the 
interstices of the former, and it is scarcely conceivable lhat the 
molecules of water which do pass through can be much smaller 
than Lhe molecules of simple sails, which do not pass through , 
still less that they can he smaller than the single atoms into 
which these salts are said to be dissociated 

A very simple experiment, which l mentioned some time ago 
in the Ber d deutsch Ckem, Gesell (24, 3639), appears to settle 
definitely against the view that osmotic pressure ia due Lo im¬ 
penetrability to the dissolved substance A solution of propyl 
alcohol and water was put into a porous pot and Immersed In ■ 
vessel of water , the water passed through the pot to the solo 
Lion, and this, according to ihe usual explanation, would show 
that the pot was impel me able to tha propyl alcohol The same 
solution was then immersed in a vessel containing propyl alco¬ 
hol, when Lhe alcohol was found to pan through to the solution, 
from which we should have to draw the diametrically opposite 
conclusion Lhat the pot Is impermeable to the water The true 
conclusion obviously is that the pot is Impermeable, neither to 
Lhe alcohol alone, nor to the water alone, but to the solution of 
these Id each other, and that the moleculei composing ibis sola- 
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tion must be larger than those of either of the two substances 
when separate, the solution consisting of compounds or hydrates 
of the two I showed, moreover, in the paper above re¬ 
ferred to that the hydrate theory of solutions was quite capable 
of accounting for and explaining the fact that the dissolved sub 
stance may f «r many purposes be regarded as being m a quim- 
geseou* condition In wealt solutions, and that calculations based 
on the idea of its being truly gaseous would yield very nearly 
correct results 

The hydrate theory will also, as I showed, give an explanation 
of the fact Lhat electrolytes will give abnormally high osmotic 
pressures, and lhat the magnitude of these pressures can be cal¬ 
culated from their electric conductivity and ihe explanation 
based on ihis theory also obviates many of the objections 
to which the idea of dissociation into ions is open More 
over, the only critical experiment which, as far as I 
know, has ever been made to lest the validity nf 
the dissociation hypothesis, gives an unequivocal answer 
against it, and in favour nf the hydrate theory When, 
for instance, sulphuric acid is dissolved in excevs of water, it is 
represented by the dissociatiomsts as splitting up into its ions, 
bo that the solution will contain more acting units (ions and 
molecules) than the acid and water together contained before 
they Wire mixed whereas, on the hydrate theory, combina 
tion will have occurred, and there will be fewer acting units 
present The number of acting units may he ascertained by ob 
serving the depression produced by the solution on some other 
solvent, such as actlic acid (that is, by using the very method 
which the dissocial lomsls use to prove ine supposed dissociation 
of substance*-), and when this is done it is found that the sul¬ 
phuric acid solution contains fewer, instead of more , units than 
the acid and water separately 

Even if ihc above were the only arguments to be urged, it is 
evident that although the idea of the dissolved substance being 
gaseous and often dissociated may be a good working hypoihesiB 
for the directing of investigation, it can scarcely be accepted as 
a true theory of the nature of solutions 

Spencer Pickering 


On ■ Supposed Law of Metuom Development 

It is difficult not to feel disappointed that Dr Beard has gi- en 
only 11 a preliminary sketch hy way of clearing the ground " 
(Nature, vol xlvu p 79), m place of "producing the full 
argument" for a law in the existence of which he has by 
11 observation and reflection ” been led to believe For it Is not 
easy to gather from his sketch how he is able to apply a universal 
law to bo varied a series of event" and phenomena such as he 
mentions, and al the same time to point out 11 the analogy which 
obtains between the suggested mode of Metazoan development, 
and the accepted fact if an alternation of generations in the life 
histones of all plants above the lowest Thallophytes " For in 
the higher plants the alternation of generations referred to occurs 
with constancy a* regards period of life history, and vanes only 
slightly within the limits of the same group 

Ur Beard alludes, I presume, to one form of alternation of 
generations—that nf sexual with asexual generation only, or 
Metagenesis. This he asserts constitutes a general law in Lhe 
development of Metazoa. 

In a sense this may be true enough If, for instance, we re¬ 
gard the division of each cell as a new asexual generation, then 
MetopeneBu is * very constant phenomenon amongst Metazoa. 
In this ca*e the life history of a Metazoon consists of a sequence 
of thousands of asexuilly produced generations alternating with 
one sexually produced generation, which gives apparently a 
stimulus for another run of asexual generations in which poly¬ 
morphism and division of labour are exhibited In extraordinary 
complexity and beautiful harmony 

Bat this li not at all what Dr. Beard means. The senes of 
instances which Dr Beard gives, or system of “ nursing" as 
Steenstrup termed it. Is ac most a series of disconnected 
phenomena of frequent occurrence, and not a law 

Because most Metazoa possess eyes, ll is not therefore a law 
of Metazoan development that eyes should he developed. 
Diversity In form, number, and time of appearance of eyes, 
h sufficient to nhow that the law cannot exist, so also is it in 
the cases or nursing to which Dr Beard alludes, and on which 
he bases his argument 

It seems to me that no "law " of alternation of generations 
In Metazoa can be f ‘ enunciated ” unless (here is evidence forth 
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coming of its constant action at corresponding periods in the 
life histones of all "animals of different groups, and In a closely 
similar manner in Individual** of one and the samd group, Also 
a law of such a nature, if it 11 to be found to act universally 
amongst Metazoa, must surely have come into action at a very 
earlv period In the evolution of Metazoa 

Metagenesis is of constant if not universal occurrence in the 
cycle of life of Protozoa. A long senes of generations pro¬ 
duced asexually is followed by a generation produced sexually, 
that is, a generation produced by the conjugation of two inai 
vnluals , this is followed again by another long senes of 
RRexually produced generations, and so on If this is so constant 
among unicellular organisms of the present day, it is not very 
unreasonable to suppose it was common among the protozoan 
ancestors of the Metazoa and of Lhe Plants If we ore to find 
any form of Metagenesis as a universal phenomenon jn the 
Melaioa, it must be to the most proloznon-hke stages of 
development of the Metazoon that we should look 

There is but one sinct meaning to the phrase sexual 
generation, and that is a fusion of two cells If Metagenesis 
means anything it means lhe alternation of a generation resulting 
from the fusion of two cells, with one or more generations re¬ 
sulting from the division of cellB 

This we can perhaps find in the protozoon-like stages of 
Metazoan development, and in a way analogous to the alternation 
of generations among plants 

Spermatozoon and ovum fuse and form the fertilized ovum 
which is the true sexually produced generation Thu produces 
by division a vast number of cells, and if we regard these os a 
number of generations then Metagenesis is obvious enough 
But it 19 no more inetazoic—if I may u e such a word--lo call 
the whole animal resulting from ihe segmentation of the 
fertilized ovum, lhe sexuilly produced generation 

This generation buds off the immature ovum This is really 
the “Primitive ovum" of the embryo 1 see no reason why 
this may not be regarded as a distinct ascxually produced 
generation—like the formation of the spore of the plant 

The immature ovum divides into two rella—first Polar body, 
and more mature ovum The more mature ovum divides into 
two cells, namely, second Polar body and mature ovum It 
does not materially affect Lhe argument whether we should re¬ 
gard Lhese two processes as two separate conaeculive asexually 
produced generations, or as one asexually produced multi¬ 
cellular generation If we lake the latter view, then the 
maLuTalion of Lhe ovum is more analogous to lhe prothallus 
stage of the life history of plants 

In either cose Lhe result Is the formation of the mature ovum, 
comparable lo the ooipherr of plants 

The mature ovum fuses with the mature spermatozoon, and 
the sexually produced generation recurs, and the cycle of 
development is completed 

I caonot help thinking that if Dr Beard wishes to di»cover a 
law of Alternation of Generations applicable lo the whole of the 
Metazoa, he will find a more favourable hunting ground amongst 
those stages of development at which the several groups of 
Metazoa approximate, than amongst those stages where they 
are farthest apart , and al*o Dr Beard will find the analogy 
between the supposed Metazoan law and the accepted law oT 
the vegetable kingdom closer than he could ever nope to find 
it if he continues his present line of search 

If the above theory of the cycle of Mrtazoan life can be con¬ 
sidered tenable, we see that both in the Higher Plants and in the 
Metazoa there are constantly alternating 11 sporophyto" and 
" gamophyte " generations, and further, we can find evidence, 
as we should expect to do, of the origin of such a universal 
phenomenon in ine single celled or protozoan life, where the 
continuance of (he species may be secured in boih these ways, 
namely, by the formation of asexuilly produced spores, and as 
a consequence of cell fusion, l# conjugation 

Ate Assheton 


Oxygen for Limelight 

The employment of oiygen for limelight and other purposes 
hoi increased enormously since the commercial Introduction of 
the Bnn method, by which the gas Is separated from atmospheric 
air by a now well-known chemical process lhe gas so obtained 
Is practically pare, analysis showing lhat ai now supplied by the 
Brin companies It contains on in average 95 per cent of 
oxygen, the remaining five per cent, consisting of inert nitrogen. 



December 22 , 1892] 


NA TV RE 


'77 


The lucceu of this comparatively new Industry baa been so 
marked, that, aa a natural result, competitors with rival pro¬ 
cesses have come forward Some of these met with failure at 
an early stage of their career, but others are supplying oxygen 
to the public This is by no means a state of things to be 
deplored from the consumer’s point of view, if the product from 
the one source is as good as the other, for benefit generally arises 
from healthy competition But when the rival product turns out 
to be not oxygen, but a half and half mixture of oxygen and 
air, with a slight excess of the latter, the competition is of a 
decidedly unhealthy character, and is correspondingly bad for 
the consumer I recently obtained a sample of gas from a 
dealer, which on testing (with a Hempel absorption pipette, 
charged with metallic copper and ammonia) I found to be a 
mixture containing only 60 6 of oxygen I next tested the 
illuminating value of this highly diluted oxygen with a limelight 
jet, and for safce of comparison, placed hy its side a precisely 
similar jet supplied with Hnn’s oxygen, and, aq might have been 
expected, the light given by the former was hale more than one- 
half as intense as that afforded by the latter With Lhe good 
oxygen the lime cylinder was quickly pitted, whilst the ether 
showed no symptom of destruction It 11 also to be remarked 
that the consumption of the diluted gas was, Tor a given period, 
about one-third more—striving with both jets to get the best 
possible light—than that of good oxygen On the same principle 
a mountaineer at a high altitude will pass more (rarefied) air 
through his lungs than he will when he is in the valley breathmg 
that which contains the normal quantity of oxygen 

As this matter is of great importance to many workers, I 
trust that you may be able to find room in your valued publica¬ 
tion for these words of necessary caution 

T C HErwoRTH 

45, St Augustine’s Road, Camden Square, N W , 
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THE STAR OF BETHLEHEM 

TN the Astronomical Journal of November 26 we 
^ find the second of two very interesting articles written 
by Mr. J H Stockwell, bearing on the chronology of 
certain ancient events In the introduction Lhe author 
discusses and sums up some of the more important and 
historical dates which he has determined by calculations 
of ancient eclipses He next refers to the help which may 
be obtained in the same direction by means of calculations 
of conjunctions of the planets, and quite appropriately 
to the present season points out that the appearance of 
the star of Bethlehem may have been due to the conjunc¬ 
tion of the planets Venus and Jupiter, instead of Saturn 
and Jupiter as was suggested on incomplete data by 
Kepler nearly three hundred years ago. We cannot do 
better than lay this part of Mr StockwelTs communica¬ 
tion before our readers. 

11 Although the heliocentric conjunctions of the planets 
occur with a considerable degree of regularity, and are 
also very easily calculated, the geocentric conjunctions 
are subject to many inequalities in the periods of their 
successive occurrences, so that it requires somewhat 
elaborate computations to determine accurately the 
character of any geocentroc conjunction of two planets 
which occurred in ancient times On account of the 
frequency of planetary conjunctions, and the indefinite 
manner in which they are usually described, it becomes 
a matter of very great difficulty to identify any particular 
conjunction unless it is associated with some other event 
whose data can be independently determined A re¬ 
markable case of this character is gjven in the Bible, Cor 
Matthew informs us in the days of Herod the King 
there came wise men from the East to Jerusalem py- 
mg, " Where Is he that is bom King of the Jews ? folr we 
have seen his star in the East, and are come to worship 
him.' 1 ' From the subsequent Inquiries and mandates of 
Herod the King concerning the time when the star 
appeared* we are led to infer that us appearance took 
place within two years preceding the death of Herod, 
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and it has been nought to explain the appearance of the 
star by means of a conjunction of the planets—the Creator 
employing celestial phenomena to proclaim ‘the good 
tidings of great joy, which shall be to all people 1 

11 The illustrious Kepler was Lhe first to suggest that the 
star of the wit»e men might be explained by means of a 
conjunction of the planets Jupiter and Saturn, and he 
even undertook to calculate the times when such con¬ 
junctions took place Much 1 has been said and written 
on the subject of the 1 star of the wise men* during the 
past few years , but no important contribution to the 
natural history of the star has been made since the days 
of Kepler, nearly three hundred years ago But the 
supernatural history and functions of such a star have 
been discussed in a very able and interesting manner by 
many writers in theological, literary, and semi-scientific 
periodicals during the past twenty years, and perhaps 
nothing of interest and importance can now be added to* 
what has already been published on that subject 

u 1 find, however, that Kepler overlooked one important 
element of the problem in his calculations, and conse¬ 
quently left the natural history of the problem in an in¬ 
complete and unsatisfactory condition I shall therefore 
here attempt to complete more fully what Kepler began, 
and show that the Biblical narrative concerning the 
‘star in the east ; is better satisfied by a conjunction 
of Venus and Jupiter than by any of Lhe conjunctions 
computed by Kepler 

“We have already seen that the death of Herod took 
place early in the year B C 4, and if we can now show 
that there was a very conspicuous conjunction of two- 
bright planets, visible only in the east, within two years 
preceding that date, the hypothesis that such conjunction 
was the event referred to in the Biblical narrative will at 
least be rendered plausible, if not entirely legitimate r 
and for this purpose I have here undertaken the calcula¬ 
tion of all the conjunctions of the planets which took 
place near that epoch I shall first enquire whether there 
was a conjunction of the planets Jupiter and Saturn about 
that period of time which" would satisfy the required con¬ 
ditions The mean interval between two heliocentric 
conjunctions of Jupiter and Saturn is 72534638 days; 
and they were in mean conjunction B C 6, January 30^ 
Now the time of true heliocentric conjunction may differ 
from the time of mean heliocentric conjunction by 241 
days, on account of the inequalities in their elliptic 
motions, and by 23 days more by reason of the great 
inequalities of long period in their mean motions. But 
the time of geocentric conjunction of Jupiter and Saturn 
may differ from the time of heliocentric conjunction by 
102 days , so that a geocentric conjunction may occur 
one whole year before or after the time of mean helio¬ 
centric conjunction In tbe present instance I find that 
the true heliocentric conjunction took place Eke 7, Sep¬ 
tember 23, which is 129 days before the mean helio¬ 
centric conjunction , and thatthere were three geocentric 
conjunctions during the year B c 7, which took place as 
follows — 

11 The first conjunction took place June 7, in which 
Saturn passed i° 4 to the south of Jupiter , the second 
conjunction took place September ifl, in which Saturn 
passed i° 2* to the south of Jupiter , and the third con¬ 
junction occurred on December 15, in which Saturft 
passed i° 8' to the south of Jupiter 

“In the first conjunction cne planets would have an 
elongation of about 73 c to the westward of the sun, and 
would be seen during Jour or five hours in the east in the 
morning The second Conjunction took place near the 
time of opposition with the sun, and would be visible 
during the whole night, so lhat it could not properly be 
designated as a star in the east any more than a star in 
the weet T In the third conjunction the planets would 
have an elongation of about 84." to the eastward of the 
sun, and could therefore appear only as evening stars 
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in the west Moreover, Saturn is not an especially bright 
planet, and consequently no one of these three con' 
junctions could have been very conspicuous in the 
heavens The first conjunction was the only one ihat 
was visible in the east, but it occurred nearly three years 
before the death of Herod , it could hardly be said to 
satisfy the conditions required by the narrative No other 
conjunctions of Jupiter ancUSatum could possibly occur 
till about twenty years later, so that we may conclude 
with a light degree of probability that the phenomenon 
alluded to in the Bible was not occasioned by a con¬ 
junction of Jupiter and Saturn Since the planet Mars 
is a conspicuous object when near its opposition with the 
sun, it may be welf to inquire whether a conjunction of 
Mars and Jupiter might not occasion the phenomenon 
Teferred to But since Mars is conspicuous only near 
its opposition with the sun, it is evident that any con¬ 
junction when in that direction would appear as a star 
in the west as much as in the east, and consequently it 
would not fulfil the required conditions There was, 
however, a conjunction of Mars and Jupiter on March 5, 
BC 6, but at that the planet's elongation was only iS 3 
to the eastwaid of the sun, and consequently could have 
been visible only in the west But Mars was then so far 
from the earth, and so nearly in conjunction with the 
sun, that the conjunction would be wholl) invisible At 
the same time Saturn was not very far from Jupiter, and 
hence it was said there was a triple conjunction of the 
planets Mars, Jupiter, and Saturn in the spring of H C 6 

11 It is evident without calculation there could be no 
conspicuous conjunction of Venus and Mars at any time , 
because Mars is not a conspicuous planet unless us 
elongation from the sun be greater than the greatest 
elongation ever attained by Venus, so that 11 would be a 
waste of time and labour to enter into the computations 
of any such conjunctions 

11 It now remains to inquire whether the two brightest 
planets of the solar system, Venus and Juprter, might not 
have been in conjunction within a short lime before the 
death of Herod, and constitute the phenomenon alluded 
10 in the biblical narrative , for it was the beauLiful phe¬ 
nomenon presented by these two planets when in con¬ 
junction last February that suggested this investigation 
Now the conjunctions of Venus with the sun occur with 
great regularity at intervals of about 584 days, while those 
of Jupiter at intervals of 399 days Moreover, it may 
easily be shown that all geocentric conjunctions of Venus 
and Jupiter must take place within about 60 daj s before 
or after Jupiter's conjunction with the sun Therefore, by 
tabulating the times of Jupiter's conjunction with the sun, 
we have only to investigate the longitude of Venus for a 
period of 60 days before or after that event in order to 
determine whether a conjunction of those planets will 
then take place Now 1 find Jupiter was in near con¬ 
junction with the sun H c 6, March 29, while Venus was 
in conjunction on the preceding November 5, or 144 
days earlier than Jupiter Venus was therefore past her 
greatest western elongation, and was moving towards her 
superior conjunction, and she would overtake Jupiter on 
May 8, when their mutual elongations from the sun 
would bd 27 0 44' to the west At that time the heliocentric 
latitude of Venus and Jupiter were y 1 21' and i a 20' south, 
while their geocentric latitudes were i D 40' and i° 8' south 
respectively It therefore follows that at the time of their 
geocentric conjunction Jupiter was only 32', or about the 
angular breadth of the moon to the northward of Venus , 
and as they were then to the westward of the sun, they 
*ould be visible poly as a star in the east a couple of 
hours before sunrise. These two bnghtest planets in the 
sky would therefore at the time of conjunction, b t 6, 
May 8, be apparently very dose together and produce 
a striking ana beiutiful appearance The date also at 
which it cook pface being about 50 ddys less than two 
^Mgreebefore the death of Herod, harmonizes well with 
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the spirit and ocher conditions of the narrative, for it 
is probable that the mandate for the slaughter of the 
children of two years old and under was issued some 
months before his decease, and the limit of two years 
would leave an ample margin for any uncertainty as to 
Lhe time of the appearance of the star as related by the 
Magi 

“ There were no other conjunctions of Venus and Jupiter 
until the jear DC 2, or nearly two years after the death 
of Herod, when there were two conjunctions, one of which 
occurred on AugusL 31 and the other on October 4 The 
first of these was invisible on account of being too near 
the sun , but the second took place when Venus was 
nearly at her largest elongation to the westward of the 
sun 

“ If the preceding calculations, and the references based 
on them, are correct, it follows that Christ was born as 
early as May in the year BC 6, and if He was crucified 
at the time of the paschal full moon, which occurred on 
a Friday, it must have taken place on April 3, in the 
year A D 33 And since any given phase of the moon is 
repeated on the same day of the week, and also within 
two days of the same time of the year, at intervals of 
334 lunations, or 27 years, it follows there was no paschal 
full moon on a Friday between the years a D, 6 and A D 
60, except the one on April 3, ad 33, whence it would 
seem to follow that Christ was thirty-eight years old at 
the time of His crucifixion and death, and this would 
vindicate the sagacity of the Jewish doctors, who had 
recently affirmed that He (Jesus) was not then fifty (forty) 
years old " 


FUJISAN 1 


A LI- who remember the beautiful plates illustrating the 
volume on “ The Great Earthquake of Japan, 1891, ’ 
which was issued by the same authors a few months ago, 
will welcome the first instalment of a work which 
promises to illustrate, in a manner worthy of the 
subject, the magnificent volcanic phenomena of Japan 
The present part contains ten plates, and is devoted to 
the illustration of the most famous and beautiful of all 
the Japanese volcanoes—Fujisan The numtier of parts 
that the authors will publish will depend partly, we are 
told, on Lhe encouragement they receive, and partly on 
the number of photographs that they have been able to 
secure during the past summer 

The photographs in the present part, which are all re¬ 
produced as permanent collotypes, 11 inches by 8 inches 
in size, are exquisite examples of what can be accom¬ 
plished by this method of illustration, and show that Japan 
is certainly not behind any country in the world so far as 
the resources of the publisher go Where all are so ex¬ 
cellent, it is difficult to select any particular plate for 
especial praise, but one of the most remarkable is cer¬ 
tainly Plate II , which gives a view over the great cloud¬ 
banks as seen from the summit of Fuji Nothing can be 
more striking than the manner in which the effect of Lhe 
great fleecy masses of vapour are reproduced, and here 
nothing whatever is lost from want of colour The plate 
of greatest scientific interest is perhaps the last, which 
shows the interior of the crater of Fuji —a gTeat pit 600 
to 700 feet deep, with perpendicular walls The sides are 
built up of rings of variously-coloured rocks, while snow 
rests in the sheltered hollows The remaining pictures 
illustrate the sacred mountain as seen from different 
points of view, the graceful curves of its outline, the varia¬ 
tion m the distribution of snow on us flanks, and the 


1 “ The Volcanoes of Japan Part 1 Fujiun ” By John Mlkp, F R S , 
Professor bf Mining end Geology, Imperial University of Japan, end W 
K B tin on, CL. Profowtr of Saolurr Engineering, Imperial University 
of Japan Plates by K. Of a we. (Yokohama, Shanghai, Hongkong, ana 
Sidb spore Kelly and Welsh, Limned, 1S9 a ) 
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character of the foreground,giving rise to great diversity “ In the foreground, looking like a river, is the Lake o 
in these eight pictures Hikone, at the b ick of which are hills some 4000 feet 

As an example of these beautiful views, Plate IV — high At the lowest gap in these hills is the Otome pass- 



Fujisan from above HakoDe"—has been reproduced. In the background, overlooking both lakeand mountain^ 
Although necessarily much of the delicec/of the original is the upper part of Fuji This portion of tho mountain 
has been lost in the process by which it has been copied, is particularly conical, with suUs sloping at an angle ofc 
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£o 0 , its logarithmic sweep being lost behind the interven¬ 
ing mountains The almost triangular notch in the 
snow-cap may possibly represent the scarp that is sup¬ 
posed to have been formed by the great earthquake of 
1891, causing a strip of ground in unstable equilibrium to 
slip downwards " The reader should compare this view 
with that given in Plate IX, which shows the lake, with 
the reflection of the mountains behind, and the snow- 
covered Fuji rising in the background Thi9 plate, and 
the view, Lake Kawaguchi, given on Plate V , are so deli¬ 
cate and fauhful in their portrayal of water and atmos¬ 
pheric effects as to def> reproduction 

No attempt has been made by the authors to produce 
a scientific treatise, the information contained in the text 
being of a popular character, and the reader is referred 
to the Transactions of the Seismological Society of Japan 
for more detailed information on the subjects treated of 
It is nevertheless true that the text published with these 
plates contains, as the authors claim for it, information 
not readily obtainable from other sources The intro¬ 
duction gives a sketch of the volcanic phenomena of the 
Japan and Kunle Islands, in which we are informed that 
the number of volcanoes still preserving their form, and 
with distinct craters, is one hundred, distributed as fol¬ 
lows In the Kunle9 23, in Yezo 28, in Honshiu 36, and 
ill KiuBhiu and the Southern Islands 13 Of these no 
less than 50 emit steam, while 39 are distinguished by 
their beautiful and graceful outlines The number of 
great eruptions of which there is any published record is 
233, the greater frequency, as with earthquakes, having 
been during the colder months of the year One line 01 
vents, which is more than 2000 miles long, begins in 
Kamsatka, passes through the Kunles, Yezo, and down by 
Honshiu to the ever-smoking Asama Here it is joined 
by a line branching away to the south-west, which runs 
through the great Fujisan and Oahima, till it reaches the 
Ladrones, a distance of 1200 mile9 The last line begins 
at, or near, the gigantic crater of Mount Aso, and extends 
1300 miles through Formosa to the Philippines Ex¬ 
tremely basic rocks are rare, but so far as observations 
have gone, it may be said that the lava poured out from 
the northern vents is more acid in composition than the 
southern. All are magnetic, and lavas that will turn a 
compass-needle through 180° are not rare By their 
decomposition, the soil of the country is in many places 
so filled with grains of magnetite, that a magnetized knife 
passed over the gravel of a garden path will be covered 
with a brush of tnis unoxidizable material 

The twelve pages devoted to the description of Fujisan 
are replete with interesting information The word Fuji 
is said (on the authority of the Rev John Batchelor, of 
Sapporo) to be a corruption of the Ainu word Huch /, 
which is the name of the 11 Goddess of Fire " Professor 
Milne ascended the mountain in 1680, and found that it 
was not quite extinct, as is usually supposed, for small 
quantities of steam were detected by him issuing through 
tne ashes on the eastern side of ihe mountain just outside 
the lip of the crater. Von Fritsch and Ludecke have 
shown the lavas composing Fuji to be dolentes, and 
Analyses by several chemists are given in this Work The 
beautiful and symmetrical outlines of the mountain are 
well known, but on the south side of the mountain there 
is an excrescence, at a height of 9000 feet, which was pro¬ 
duced by the last great eruption in 1707 The recorded 
•eruptions of the mountain are as follows —sc 301, 
294, or 286, and ad. 799, 802, 864, 937, 102r, 1082, 1329, 
1560, IM7, 1649, 1700, and 1707 Professor Milne records 
the interesting observations made by him with a tro¬ 
mometer or tremor-measure during a stay of five days on 
the top of Fuji. These observations tend to prove that 
the great mass of the mountain actually yields to force of 
wind playiilg around its summit. The height of Fujisan 
is proved by various observations to he between 12,400 
And 12,450 feet. 
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The authors are to be congratulated on the excellence 
of Lhis first instalment of a work which promises to be 
one of great scientific value J W J 

THE GALILEO CELEBRATION AT PADUA 

"HE celebration of the three hundredth anniversary 
of the day on which Galileo began his labours as a 
Professor at the University of Padua was even more 
successful than had been anticipated Its success was 
in every way worthy of the large number of scientific 
men who assembled to do honour to Galileo’s memory, 
and of the great institution with which, as it remembers 
with veneration and pride, he was so intimately 
associated 

On December 6 the Rector, Prof C J Ferrans, 
received in one of the courts of the old University, 
adorned every where with portraits of the most illustrious 
professors, delegates from the Universities, the poly¬ 
technic schools, and Italian and foreign Academies, 
amounting to nearly a hundred, and amongst them many 
of those who shed most lustre on contemporary science 
The University of Cambridge was represented by Prof 
George Howard Darwin, F R S , who also represented the 
Royal Society as Mr Norman Lockyer, its delegate, had 
been prevented from attending The University of Oxford 
by Prof E J Stone , the Royal College of Physicians, 
London, by Sir Joseph Fayrer, F R S , the Chemical 
Society and British Association by Prof. Ludwig Mond, 
FRS , the Harvard University, Cambridge, USA, 
by Prof William James, and the Princeton University by 
Prof Allan Marquand; the University of Lund by Prof 
R A V Holmgren, the Astronomic il Observatory of 
Pans by its Director, Prof F Tisserand , that of Berlin 
by Prof W Foerster, the Polytechnic Schools of Berlin 
Karlsruhe, Monaco, Brunswick, Stung irt, by Profs, 
Lampe, Keller, SohnAe, Biasing, Lemcke , the Univer¬ 
sity of Gtiitingen by Prof Voigt, that of Budapest by 
Prof. Lanczy , that of Dorpat by Prof Schmourlo ; that 
of Lausanne by its Rector, Prof Favey , the Academy 
of Paris by Prof Gancl p the Faculty of Letters at 
Grenoble oy Prof de Croyals \ the General Council 
of the Faculty at Nanc> by Prof Moik, &c , &c There 
were also delegates from the towns of Florence, Pisa, 
Venice, and representatives from the foremost Italian 
Universities, Academies, and Technical Schools. 

The great academical celebration took place on 
December 7 in the large hall of the University, in the 

resence of the Hon Ferdmando Martini, Minister of 

ublic Instruction, who represented the King of Italy 
The ceremony was begun with a discourse prepared 
for the occasion by the Rector Magnifico, and devoted 
principally to a cordial expression of thanks to the King 
and to die Minister who represented him; to the 
foreign and Italian delegates, and to the ladtes ol 
Padua, who had given the University a most 
beautiful banner, on which were various emblems indi¬ 
cating the history of the University, the genealogical 
tree of the Galileo family, and the ancient inscription 
above the door of the University —Gymnasium omnium 
disctphnarum. 

Next came the commemoration of Galileo by Prof 
Antonio Favaro, who has for nearly fifteen years devoted 
himself almost exclusively to the study of the life and 
works of Galileo, and to whom was confided by the 
Government the care of the national edition of the 
philosopher's works, under the auspices of the King of 
Italy. The orator kept his discourse within the limits 
marked out for him, speaking chiefly of Galileo at Pqdua. 
Constrained to leave the University of Pisa, Galileo had 
been welcomed in that of Padua* where he found the 
"natural home of his mind,” a “theatre worthy of his 
talents." The conditions at Padua at that time were 
eminently favourable to Galileo's work, for the Venetian 
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Senate granted the lecturers the utmost liberty, and experi¬ 
mental methods, which could not be learned from books, 
had been practised at the University for more than a 
century Galileo had many opportunities for the develop¬ 
ment of his genius, both in the lecture-room and in the 
home, in the preparation of scientific publications, and in 
the workshops of scientific instrument-makers both in 
Padua and Venice To Venice he frequently went, attracted 
ihither^by the means it afforded him for study , by that 
grand Tusenal which had already been sung by Dante, 
and which in his reputed Dialogues is spoken of by 
Galileo with admiration , but above all by the advantages 
he derived from scientific intercourse with eminent 
men who resided in the dominion The culmi¬ 
nating point of the discourse was naturally reached 
when the orator had to deal with the invention 
of the telescope, and with the astronomical dis¬ 
coveries made by means of it, the immediate result of 
which was the recall of Galileo to Tuscany, This did 
not aid Galileo in his glorious career, or help to protect 
him from the attacks which were for a long time made on 
him by invidious adversaries Lven some of his own 
servants changed at once to implacable and dangerous 
enemies, and at last he was involved in all the miseries 
which sprang from Lhe memorable lawsuit, This led the 
orator to recall the fact that when the clouds assumed 
their most threatening aspect, the Venetian Republic, 
forgetting with real magnanimity whatever resentment it 
might have felt at Galileo’s abandonment of his chair at 
Padua, offered to re-appoint him, and to print at Venice 
the work which had brought upon him so much trouble 
He said also that a pleasant memory of Padua must have 
passed through the mind of the prisoner of the Holy 
Office, when there came to him his only comfort, the 
message from the favourite of his childhood, the nun who 
in Padua had tenderly cared for him during the first ten 
years of his youth. 

After Prof Favaro's oration discourses were delivered 
by the foreign delegates, Holmgren, F’ayrer, Darwin, 
Tisserand, Lampe, lveller, Foerster, Sohncke, Biasing, 
Lemcke, Farcy, Lanczy, Schmourlo, and by Italian 
delegates, Nardi-Dei, Mantovam-Orsetti, and Del Lungo 
Then followed the conferring of University honours, of 
which seven had been set apart by the* Council 
for seven men of science, one for each nation, all 
distinguished for Lheir devotion to the studies in 
which Galileo excelled, viz Schiaparelli, Helmholtz, 
Thomson, Newcomb, Tisserand, Bredichir, and Gylden 
The degree of philosophy and letters was given to the 
Minister Martini; of natural philosophy, and philosophy 
and letters, to the leading delegates The ceremony was 
closed by the inauguration of a commemorative tablet in 
the large hall 

Of the other festivals connected with the celebration it 
would be out of place to speak here, and it will be better 
to add a list of the publications which have been issued 
on the occasion Tne oration read in the Great Hall by 
Prof Favaro has been published, with the addition of 
twenty-fivq facsimiles of documents containing the vari¬ 
ous decreet of the Senate concerning Galileo, the dafe of 
the early prelections given by him at regular intervals, 
several autographic records of Galileo, chosen in order 
a more e^ct idea of what arc the most precious 
materials for his biography, the frontispieces of the vari¬ 
ous publications issued by Gakleo* or relating to the 
time of his sojourn In Padua, the geometric and mili- 
fk 1 ^ T 5 oin P M »i writing presenting the telescope to 
the first observations of the satellites 
01 Jupiter, A portrait of the great philosopher, from 
? wIllc ^ represents him at the age of to rty, taken 

m is prefixed. 

1 F^kvourof the University there have also been pub- 
jjwwdlwo other works, one containing all the notices of 
™ ****"•• ** Padua in 1592, the other proving which 
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was the house inhabited by Galileo and the place in 
which he made bis astronomical observations The 
ancient Academy of Padua, among whose founders 
Galileo is numbered, has issued a publication in which 
are collected several works dedicated to his memory, and 
the students of the University have sought to perpetuate 
the remembrance of this festival by the publication of a 
u unique number," bringing together all the documents 
relating to the sojourn of Galileo in Padua, collected from 
all quarters These publications will serve as suitable 
memorials of a great and most interesting celebration 

Antonio Favaro 


SIR RICHARD OWEN 
T is with great regret that we record the death of Sir 
Richard Owen He died on Sunday, after a lingering 
illness, at Sheen Lodge, Richmond Park, in his eighty- 
ninth year In publishing his portrait in the senes of 
11 Scientific Worthies 11 (Nature, vol. xxn p 577) we have 
already presented an estimate of his work and of his 
place in the history of science It is only necessary now, 
therefore, to recall some of the leading facts of his 
career 

He was born at Lancaster on July 20, 1804, and received 
his early education at the grammar school of his native 
place Afterwards he matriculated at the University of 
Edinburgh as a medical student In 1825 he joined the 
medical school of St Bartholomew's Hospital, London, 
and in 1826 he took hi 9 diploma at the Royal College of 
Surgeons His professional studies having been com¬ 
pleted, he began to practise in Serle Street, Lincoln’s Inn 
Fields , but the bent of his mind was towards purely scien¬ 
tific investigation, and he soon had a good opportunity of 
exercising his powers Dr Abernethy, with whom he had 
acted it bt Bartholomew's as a dissector, had recognized 
his ability , and, in accordance with the advice of this 
famous surgeon, he was invited in 1828 to undertake the 
task of cataloguing the Hunterian collection at the Royal 
College of Surgeons The invitation was accepted, and 
in 1830 the first catalogue of the invertebrate animals in 
spirits was published In the same year Owen read at 
the first meeting of the Zoological Society's committee of 
Science a valuable paper on the anatomy of the orang¬ 
utan, and afterwards ne made many important contri¬ 
butions to the Society’s Transactions and Proceedings 
He was also well known as a reader of papers before the 
Medical Society of St. Bartholomew’s and the Medical 
and Chirurgical Society of London. In 1832 appeared 
his well-known essay on the Pearly Nautilus (Nautilus 
Pompthus ), in which he gave most striking proof of his 
power of interpreting the facts of natural history in a 
thoroughly philosophical spirit 

Before he was thirty years of age Owen had achieved 
so good a reputation that in 1834 he was appointed to 
the newly-established chair of comparative anatomy at 
St Bartholomew's Hospital Two years afterwards he 
succeeded Sir Charles Bell as professor of anatomy and 
physiology at the Royal College of Surgeons, and he was 
elected to the newly-established Hunterian professorship 
at the Hunterian Museum He also became conser\tator 
of the Hunterian Museum on the death of Mr Clift, 
whose daughter he had married He had gradually been 
withdrawing from the practice of his profession, and 
ended by devoting the whole of his time and energy to 
scientific work 

His connection with the Royal College of SuTgeom 
lasted for twenty years, and during this period he 
achieved results which placed him in the front rank of 
original investigators. In the article to which we have 
referred we have already indicated the nature and import¬ 
ance of these results* and need not go over the same 
ground again It mutt Suffice to menLlon the comple¬ 
tion, in five volumes, of hli catalogue of the Hunterian 
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collection , bis u Odontography 51 , his Lectures on Com- 

? arative Anatomy and Physiology ; his 11 Archetj pe and 
lomologies of the Vertebrate Skeleton Jl , his memoirs on 
“The Nature of Limbs” and on “ Parthenogenesis", his 
monograph of British fossil reptiles , and his papers on 
the fossil birds ot New Zealand, and on some fossil 
mammals of Australia In 1856 he was appointed 
Superintendent of the Department of Natural History in 
the British Museum How splendidly he fulfilled the 
duties of this position all the world knows He fought 
steadily and earnestly to obtain proper accommodation 
for the magnificent collection placed under his charge, 
and to him, more than to any one, Great Britain owes 
the fact that this particular set of her scientific treasures 
is now so securely preserved and so finely displayed 
The practical duties of his office were not allowed to in¬ 
terrupt his scientific researches, and vear after year he 
continued to give fre 9 h evidence of the astonishing range 
of his knowledge and of his remarkable capacity for far- 
reaching and brilliant generalization Among the 
writings of this period are his Manual of Palaeontology, 
and his memoirs on the classification and geographical 
distribution of mammals, on the British fossil reptiles of 
the Liassic formations, ichthyosaurs and plesiosaurs, on 
the British fossil cetacea of the Red Rag, on the British 
fossil reptiles of the Mesozoic formations, pterodactyls, 
and on the fossil reptiles of South Africa 

In 1883 he resigned his official position, but he did not 
cease to interest himself in the studies in the prosecution 
of which he had displayed so commanding a genius In 
1884 he issued in three volumes his great “ History of 
British Fossil Reptiles," and until a comparatively recent 
date he submitted to the Royal Society from time to time 
papers embodying the more important results of his 
labours, 

In the course of his long career Owen did much good 
service as a member of various Commissions, and it is 
scarcely necessary to say that honours of many different 
kinds were conferred upon him About these matters we 
have given all necessary information in our previous 
article Owen was very far from being content merely 
with the collection and classification of facts , he sought 
also to bring out the ideas in which his facts seemed to 
him to find their ultimate significance He was unable 
to adopt the theory of evolution as presented by Darwin, 
but his researches did much to prepare the way for the 
general and rapid acceptance of Darwin’s hypothesis, 
since it was felt that there must be some strictly scientific 
explanation of the affinities by which he had shown vaBt 
groups of animal forms to be allied to one another Apart 
altogether from its speculative aspects, his work is uni¬ 
versally acknowledged to be of high and enduring value, 
and there can be no doubt that he will rank among the 
strongest and most impressive figures in the intellectual 
history of the nineteenth century 

lie desired that his body should be buned beside that 
of his wife in Ham Churchyard, and his wish is, of course, 
to be complied with At the funeral, which will take 
place to-morrow (Friday), there will be representatives of 
all the learned societies with which he was connected 


NOTES. 

iHI following memorial, numerously signed, his been pre¬ 
sented by Sir Henry Roscoe to the Right Hon the Earl Cowper, 
Chairman of the Royal Commission on ihe Gresham Univer¬ 
sity i—Tho undersigned desire hereby respectfully to record 
their stron g opinion that the foundation of a Teaching Univer¬ 
sity for London, without due provision being made for higher 
Education and original Rewaroh, would be unworthy of the, 
Metropolis, and would entail the neglect of an admirable op-( 
port unity for promoting the advancement of Science hod 
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Learning The signatures cannot fall to command attention 
The following learned Societies are represented by their Presi¬ 
dents.—The Royal Society, the British Association for the 
Advancement of Science, the Royal Dublin Society, the Royal 
Society of Edinburgh, Lhe Iron and Steel Institute, the Physical 
Society, the Institution of Electrical Engineers, the Institute of 
Mechanical Engineers, the Chemical Society, the Royal Horti¬ 
cultural Society, the Pharmaceutical Society of Great Britain, 
and the Institute of Chemistry of Grea’ Britain and Ireland 
Eton College, Harrow School, Rughy School, and St Paul’s 
School are represented by their head-masters There are also 
representatives of the University of Oxford, Cambridge, Edm 
burgh, Glasgow, Aberdeen, and St. Andrews, the Victoria 
University, the British (Natural History) Museum, the Rojal 
College of Science, London, University College, London, 
Mason College, Birmingham, Durham College of Science, Firlb 
College, Sheffield, University College, Dundee, University 
College, Bristol, City and Guilds of London Central Institution 
the Royal College of Science, Dublin, and the Pharmaceutical 
Sociely of Great Britain A special group of signatures con¬ 
sists of Lhe names of a number of Fellows of the Royal Society 

Sir Joseph Lister, Sir Henry Roscoe, and Prof, Ray 
Lankester, will represent the Royal Society at the Pasteur cele¬ 
bration in Pans on the 37th inst Captain Abney has been 
Invited to represent Lhe Society at the 150th anniversary of the 
American Philosophical Society in May 1893 

We are glad to see that a movement has been started for the 
purpose of securing that due honour shall be done to the memory 
of Jean Servais Stas, one of the most illustrious of modern 
chemists It m proposed that a new edition of his writings shall 
be issued, his memoirs, noter, and reports being grouped in their 
proper order, and that a commemorative monument shall also 
be erected An influential committee, representing science in 
all parts of the world, has been a ppoinlcd to take tho necessary 
steps Subscriptions will be received by M, L Errera, I, Place- 
Stephanie, Brussels 

Tiif Committee of the International Electrical Exhibition 
to be held at Milan in 1894 proposes, according to L4 Lpmifte 
Electnque, to offer a prize for the most important invention or 
discovery in the province of electricity, especially in connection 
with the transmission of energy to a great distance, and its dis¬ 
tribution and transformation for industrial uses 

Successful experiments have been made in France relative 
to the introduction of telephones for use in warfare The tele 
phonuts are organized in seta of two men, each set being pro 
vided wuh equipment for a mile line The very simple 
receiving and transmitting apparatus are attached to the military 
cap, and the wire is on reels in a sort of breast-plate, the whole 
being so light that a min's ordinary equipment weighs leu than* 
kix pounds 

The tunnel at Niagara Falls Is finished, and the power plant 
will be In operation by next March It is expected that a cur¬ 
rent of 45,000 electric bone-power will be transmitted from 
there to Buffalo, and 30,000 to other points 

M. Maurice Mallet, In LAkonaun t describes what he 
claims to be the longest balloon ascent on record. His 
balloon, "Lea Inventions NouvellcJ," started from the gasworks 
of La Villette, Pans, on October aj f and the voyage terminated 
at Walhen, in Central Germany, at 6 a m, on the 35th, after'a 
total journey of 36 hours 10 minotes above ground The flight 
was interrupted several tunes by the snow which fell in the higher 
regions of the atmosphere When lower strata were reached, 
the snow melted, and the balloon regained Its ascending power. 
During one of these descents It. was stopped and examined by 
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a Prussian gendarme, who had followed it at a gallop for some 
distance. The route pawed over pari of Belgium, the Taunus, 
and the Odenwald, and the towns of Melz and Frankfurt were 
recognized in parsing 

The “Annals of the Harvard College Ohservatory ” contain 
a discussion by H H Clayton of the cloud observations made 
at Mr A L Rolch's observatory at Blue Hill, Massachusetts 
One of the most noticeable facta brought out by the measurements 
of cloud heights and velocities, which have been conducted 
mith great care, 11 the difference in height between the same 
clouds in summer and winter, the clouds, wnh few exceptions, 
being lowest in winter The bases of the eumulo nimbus clouds, 
however, are generally lower in summer, while, at the same 
time, their tops are higher than in winter The heights of the 
different clouds were found to maintain an almost constant ratio 
to each other The mean velocities recorded showed that the 
entire atmosphere moves twice as fast in winter as in summer 
The mean velocity of the highest clouds in winter was about 
too miles an hour, the extreme velocity amounted to 230 miles 
an hour, from which it appears that the upper currents are 
much more rapid over America than over Europe, which pos¬ 
sibly explains the greater velocity of the storms in America 
As regards the directions of cloud movement, the tables show 
that from the highest clouds to the earth’s surface, the prevail 
ing wind is west , above 4000 metres more than 90 per cent of 
the observations show the clouds from some point between south 
west and north-west inclusive In the cirrus and the cumulus 
regions, and near the earth’s surface, the prevailing direction is 
from a little north of west, but in the intermediate levels, from 
a little south of west, the excess of the southerly component 
iQ these region a being possibly due to the influence of 
cyclones 

The weather during the past week hn been generally very 
dull, and scarcely any ram has fallen over the southern parts of 
the kingdom llutween Friday and Monday there were several 
depressions to the northward of our islands, passing in an easterly 
direction, which caused very severe gales and high seas on the 
coasts of Scotland, the difference on pressure on Sunday between 
the north and south of our inlands being more than an inch 
During the first part of the period the temperature w^? un¬ 
usually high for the season, the maxima exceeding 55“ in 
some parts, and the night minima were occasionally higher 
than the average daily maxima for the month , subsequently, 
however, a decided fall occurred, with fog and mist In most 
parts of England, while in Scotland hail and sleet showers 
were experienced The Weekly Weather Report or the 17th 
instant show* that for that period the temperature was from 2° 
to 4 above the mean Rainfall exceeded the mean in the north 
of Scotland only, and Just equalled it in the north of Ireland , 
m all other parts (here was a deficiency Bright sunshine wax 
much leu prevalent than during the preceding week, although 
m moil parti of England the amount exceeded the average 

Prof Cole writes from Dublin that the afterglow in the 
west and zenith on Saturday, December 17, was of a superUy 
brilliant character Mr. R Langton Cole observed that m 
London on December 15 the whole sky was covered by the 
glow, which was deeper all round towards the horizon 

Interesting lecture on “Water ud Water Supply n wav 
delivered Last week at Ihe London Institution, by Major L. 
Flower, of the Sanitary Institute, As in instance of thopdin- 
portsat part which water played in the economy of nature, he 
mentioned that if a man weighing 140 lbs were placed under a 
cipiitiillQ,press and squeezed fiat, the reeult would be 105 lbs. 

w^and poi T JS j|^ « f residue, which was. a fact for 
conceited people to reflect upon. Major Flower gave some 
Streettog facu about the rainfall of England. It Is, of coarse, 
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highest in mountainous districts, the maximum fall being foum 
in Cumberland, where the record for six years shows ai 
annual rainfall of 165 in The lowest in England is betweej 
Biggleswade and Bedford, where it reaches only 20 in Londoi 
and the esst coast average about 25 in Speaking of drinkin| 
water, Major Flower said the best way Lo get it was to bottli 
it at the fountain head and have it delivered in bottles, whid 
had been done already and might be done to n greater extent 11 
the future 

Mr W F Howlett writes to us from Tahiatua, New 
Zealand —" Can you inform me what is now sold m England 
as gum arable ? I used to be able lo buy a soluble gum , what 
I get now is Lhe same in appearance, but it will not dissolve II 
swells up, truly, but will not form a homogeneous filterable 
solution, It would be a great boon to small buyers if such 
things were sold under their proper names Am I right in sup 
posing that since the Soudan trouble gum arable has disappeared 
from commerce ? " 

A very interesting report on artesian boring, by Mr 
J \V Boultbee, is included in the volume containing thi 
annual report of Lhe Department of Mines and Agncul 
ture, New South Wales, for the year 1891 Mr Boultbei 
shows that, as a rule, artesian waters are suitable foi 
irrigation purposes, only those htavily charged with salt 01 
alkaline matters being unsuitable , and he can see no reaaor 
why such irrigation should not be an element of immenii 
value, deserving the utmost consideration in connection with the 
development of that north western portion of the colony, where 
the fertility and recuperative powers of the sod are so wonder 
fully illustrated by the growth of feed after rainfall at the propei 
season The average quantity of water required for the ir 
ngation of grain crops, based upon the experience of othei 
countries, jnay be roughly estimated at 72,600 cubic feet, 01 
543*485 gallons per acre One inch of rain would equal 363c 
cubic feel, or 22,622 gallons per acre A rainfall of 20 inches 
would therefore yield 72,600 cubic feet, or 543,485 gallons pei 
acre 640 acres would consequently require 46,464,000 cubic 
feci, or 347,830,400 gallons upon them as an equivalent lo 20 
inches of rain When it is considered that the flow per diem 
from the Native D Artesian Bore, 45 miles from Bourke, is 
approximately 2,000,000 gallons per diem, or 730,000,000 
gallons per year, it will be seen that upon the foregoing basis a 
supply of water equal Lo a rainfall of 40 inches per annum, per 
640 acres is available, or that an area of considerably over 1280 
acres can be supplied with water equalling a rainfall of 20 inches 
per annum. 

The Cambridge Local Lectures Syndicate have just issued 
an announcement of their next Summer Meeting of University 
Extension students, to be held at Cambridge in August, 1893 
The programme h a large and varied one, and a number of 
vlell-known lecturers have already promised their services 
Among Lhe scientific r lecturers we notice the names of Sir 
Robert Ball, Sir H. E Roscoe, Mr PatLison Muir, and several 
of the best known of Lhe Cambridge Extension lecturers Cam¬ 
bridge has always laid great stress on the importance of pro¬ 
viding, as far as possible, practical work in science as well as 
theoretical teaching It has seldom been found possible to 
arrange much practical work in connection with the lectures 
given In the provinces, chiefly on account of the difficulty of 
finding laboratory accommodation, But students who can 
spare a fortnight—or, batter still, a month—have now the op 
portunity of coming to Cambridge and seeing, at any rate, 
something of Lhe resources of the University laboratories Even 
two or ihm weeks' work in a well-equipped laboratory may 
easily be;a revelation tp a student who has hitherto learnt his (or 
her) science from books or lectures. The laboratory work has 
always formed an important and filghly appreciated part of the 
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Cambridge Summer Meetings Neat year no less than five 
practical courses are promised, viz. in physics, chemistry, 1 
botany, physiology, and paleontology* thus providing for a con- 1 
siderable variety of taate, and for the accommodation in the 1 
laboratories of a fairly large number of scientific students 1 
Another feature In the programme is an entire novelty It is 1 
proposed to give a senes of short courses of lectures on the 
growth of vanous sciences—astronomy, p physics 1 chemistry, 
and geology—to illustrate from different points of view the 
methods by which discoveries are actually made, and science 
makes progress These will be accompanied by a short theoreti¬ 
cal course on scientific method The sciences selected only 
cover a small portion of the whole field, and some aspects of 
scientific method—such as classification—will obviously scarcely 
be represented The organic sciences generally are left out, 
and may possibly form the groundwork of a similar scheme on 
some future occasion The idea of illustrating scientific method 
by the history of science is a familiar one, and is the basis, for 
example, of Whewcll's great books on “The Philosophy and 
the History ortbe Inductive Sciences " Few men, however, pos¬ 
sess the encyclopaedic knowledge of science which Whewell had, 
and the progress of science since his day would make such a task 
as he undertook well nigh impossible for a more modern writer 
The Cambridge Syndicate do not attempt to find a Whewell, 
but hand over the history of each science to competent special¬ 
ists, and hope to give real unity to the whole by the lectures on 
method, in which the lessons taught by the history of the 
various sciences will be brought into a focus, and made to lead 
up to general principle*. The experiment 13 certainly an in¬ 
teresting one, and we shall watch with some interest to see how 
it succeeds The programme includes also lectures on history, 
literature, art, and other subjects But we have dwelt only on 
the science fh being of special interest to our readers. 

In the Hers oscillator, as used hitherto, the spark discharge 
or a RhumkorfT has been produced m air between two balls 
MM Sarasin and de la Rive lately thought [Arch, de Sciences) 
to place the balls in an Insulating liquid, and they find that this 
gives a more intense effect in the resonator Olive oil does 
best , oil of turpentine, liquid paraffin, and petroleum were also 
tried Placed near the oscillator the resonator gives quite a 
bright spark, and at about 30 ft distance, with a resonator of 
large diameter, the spark is strong enough to be visible a good 
way ofT 

Attempts are being made to create a ^ilk-producing industry 
m the district of NicolaiefT, in South Russia and, according to 
the British Vice-Consul at NicolaiefT, the reult u not unlikely 
to be uiisfaatory He says that the mulberry tree, for the 
growth of which the soil and climate are well adapted, flourishes 
wherever it Is planted, and that with very little trouble or ex¬ 
pense every little plot of ground, now yielding nothing more 
than a dop of weeds, might in a short time be transformed into 
a remunerative feeding-ground for the silkworm The matter 
has been taken In hand by a society, and every encouragement 
is given to the peasants and poorer classes to take advantage of 
the opportunities provided for them If seriously followed op, 
the scheme may, the Vice-Consul thinks, prove a source of 
revenue to many ■ poor family, and eventually be the means of 
establiAlng a Urge and flourishing industry 

At a recent meeting of the Trinidad Field Naturalists' Club 
there was sdine discussion as to the question whether the bile 
of the Tarantula (Mygale) spider is poisonous. Mr. C W 
Men den, writing to the Club’s journal on the subject, describe! 
an incident which came under his own observation. Early in 
the present year he had a gang clearing some land after burning, 
and on visiting them one afternoon he saw a black tarantula 
dart from a heap of bush and deliberately bite one of the 
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prisoners on the heel and then scamper away, which It did with 
safety to Itself, although chose was made after it The spider 
seemed to be In on angry mood at being disturbed in a favourite 
haunt for food and shelter The bite drew blood, about two or 
three drops A Trinidad labourer's foot 11 thick enough almost 
to resist an auger, yet the spider managed to penetrate, so it 
may safely be asserted it w&s in earnest. Immediately the bite 
was given a shout went up, "The man is bitten by a big black 
spider—a tarantula 1 ” This made the bitten one almost frantic 
with fnght, and he cried out piteously, “ Me God, me go die 
in gaol, me God,” fltc Mr Meaden took him to the Infirmary, 
some 300 yards distant, and the sufferer carried his heel In his 
hand, 1 e hopped all the way. Hls foot was fomented with hot 
water, and spirits of ammonia were applied, with the addition 
of a little liquid ammonia, and he received a dose of ether 
mixture About two hours afterwards he ate his dinner heartily 
and slept well at night He complained of no pain in the 
morning, and went to work as usual There was no local 
swelling or inflammation, and but little pain at any time Fright 
was the only ill effect 

Some interesting results in application of cold have been 
recently recorded Thus M d’Arsonval has found that while 
with using temperature, microbes die before soluble ferments, 
with lowered temperature ihe opposite occurs The invertine oT 
beer yeast cooled to - 40‘C , does not lose its power, but it is 
destroyed as a ferment at - 100° On the other hand, the 
yeast itself cooled to - ioo° is still active M Raoul Pictet 
has lately observed that at -150“ all chemical reaction ib 
suppressed Thus, if sulphuric acid and potash are brought 
together at this temperature, they do not combine Litmus 
paper, introduced, keeps ita colour. Curiously, it Is possible to 
restore their energy to these inert substances, by passing an 
electric current, and the current passes readily whatever the sub¬ 
stances , at -150“ all bodies are good conductors The 
disappearance of affinity at a low temperature can be utilized to 
get absolutely pure substances, and M Pictet has thus obtained 
alcohol, chloroform, ether, and glycerine 

Some good notes on the Shuswap people of British Columbia, 
read before the Royal Society of Canada by Dr George 
Dawson, FR S, are now printed In the Society’s Transactions, 
and have also been issued separately In hq interesting section 
on the superstitions of the Shuswaps he notes that they have a 
singular Idea about certain small 1 laird h A man who sees one 

of these creatures n supposed to be followed by it wherever he 
may go during the day, till at length, when he Is asleep 
during the folluwlng night, it finds him, and entering his 
body, proceeds to eat out hU heart, bo that ha quickly dies The 
late Mr Bennett, of Spallumsheen, told Dr Dawson In 1877 
that the Indians employed by him in making a ditch foB^ur- 
poscs of irrigation, on coming into camp in the evening, would 
jump several times over the fire in order to lead the possibly 
pursuing lizard to enter the fire and be destroyed in attempting 
to cross. He also noticed Lhat they carefully tied up the legs of 
their trousers when retiring. If while at work during the day 
they saw one of these little lizards, which appeared to be 
abundant In that locality, It would be caught in a forked twig, 
the ends of which were then lied together with a wisp of grass 
and the butt end of the twig afterwards planted in the soil. Thus 
treated, the lizard soon died and become a natural mummy. If 
during the progress of the work any one found and carelessly 
tossed aside one of these lizards, the Indians would throw dowfr 
their tools and search diligently until they found It, and secured 
it In the manner jait described. Dr. Dawson thinks that thU 
superstition must be widespread among the Indians, for It was 
i afterwords related to him In Identical form by a man of the 
1 Nicola River, who further pointed out a small lake, singularly 
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situated od the summit of a high ridge about a mite and a half 
south of the mountain named Za-kwiU'-ki, as a noted resort— 
possibly the only place known to the man—of this peculiar 
animal He described It as being a few inches in length and 
nearly black Za-kwas'-ki, to which other stones attach, is 
south or Nicola River, at the source of the Nicoamen River 

A common impurity in many seeds which are used as food 
for live-stock is the seed of corn-cockle (Agrostemma githargo) 
Notably is this the case on the Continent, and especially in 
Hungary, where the refuse from the machines used in cleaning 
grain consists chiefly of cockle-seed, and is largely used in 
feeding swine It appears, as a rule, to have no ill effect upon 
these animals (Jp m other animaN, however, it sometimes has 
senous and even fatal effects, especially upon calves and dogs 
According to Robert (Landw Centralblt Provinz Posen t 19) it 
would appear that the seeds contain a glucoside—saponin 
C|jH w O| B ,—which acts as a poison eiiher when eaten in the 
form of cockle-seed or when introduced into the blood Various 
animals are affected in different degrees, but dogs, cats, and 
birds soon die when fed upon the seed The poison decomposes 
the blood, dissolving the red corpuscles, and also destroys the 
sensitive albuminoid portion of the nerve elements Healing to 
50" C. decomposes the saponin, and renders the seed harmless 
Since this glucoside is found to lie only just below the surface of 
the seed, Robert suggests that the seed should he coarsely ground 
and the outer hmk separated , to coak the meal would be a still 
safer precaution A good deal of cockle-seed comes into the 
port of Hull, chiefly, it is presumed, amongst gram which has not 
been screened From such seeds as linseed it is removed by 
screming before pressing, but it w loo often found in the cake 
which results after the od is expressed from the linseed A 
considerable quantity of corn cockle is handled in Hull, what¬ 
ever its ultimate destination may he, and it sometimes occurs m 
feeding stuffs in far too large a percentage to be considered as an 
accidental Impurity Its use in admixture (as impurity or otherwise) 
with other feeding stuffs is strongly to be deprecated so long as 
there is the slightest risk attending its consumption by any dom 
estic animal Its detection is very easy, the peculiar rough husk 
of the seed being characteristic , the husk, after clearing wiLh 
dilute sulphuric acid, and then with caustic soda, and examined 
under a low power of the microscope, will exhibit datk-red 
convoluted markings which distinguish it clearly from the husk 
of any other well-known seed 

It is a well known fact that sea anemones have a sense by 
which they recognise food. This has been studied recently by 
Herr Nagel at the Zoological Station in Naples, and he has 
endeavoured to localize it Among other experiment*, a small 
piece of a sardine was brought carefully to the tentacles of one 
of these animals , the tentacle first touched, then others, seized 
the food and surrounded it, and the morsel was swallowed A 
similar ball of blotting-paper saturated with sea-water, brought 
near In the same way, was not spired If, however, the ball was 
soaked in the juice offish, it was seised with the same energy as 
the piece of fish, but often liberated again after a time without 
being swallowed Blotting-paper saturated with sugar acted 
like the other, but more weakly. If aaturated with quinine, it 
was refused, the tentacles drawing back On the outer surface 
of the body, aa also in the part between the tentacles and the 
mouth, quinine had no effect, nor hicPcoumarin, vanillin, or 
picric add. When a piece of meat was placed in or near *he 
mouth of a widely-open animal, no notice was taken of It , it Vos 
only wind when the tentacles were touched Thus the sense 
of taste seems to be in these alone Cutting the tentacles did 
■jot evidently give pain, but these organi appeased sensitive to 
heat and to touch, so that they appear to be the seat of three 
■ernes* 
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Mr John Murray has published a fourth edition of Dr 
W Fream's 11 Elements of Agriculture ” The work was 
originally issued at the beginning of the present year, and two 
editions were sold out before the end of January The third 
edition has for some lime been out of print The book ha* 
now been thoroughly revised, and enriched with a completely 
new set of illustration* 

A NEW edition of Dr John Casey’a " Sequel lo the First 
Six books of the Elements of Euclid" ha* been issued os a 
volume of the Dublin University Press Serves The work has 
been edited by Prof P A E Dowling, by whom it hab been 
carefully revised and considerably enlarged The editor has 
obtained much valuable aid from Prof Neubcrg, of the Uni¬ 
versity of Li^ge 

Messrs Ulackik and Son have issued a second edition, 
revised and enlarged, of Mr J McGregor-RoberLsoq’s 
"Elementary Textbook of Physiology" 

A further communication concerning the nature and pro¬ 
perties of hydroxylamme, NH,OH, is contributed to the 
Ktcueil des travaux chwnques des Pays Bas by M Lobry de 
Bruyn, whose isolation of the free base was described in our 
note of vol xlv p 20, It may be remembered that pure 
hydroxylamme was found to be a solid substance, crystallizing 
in colourless thin plates or needles, which are extremely 
deliquescent So powerful indeed is the affinity of hydroxyl- 
nmme for water, that the crystals rapidly dissolve when exposed 
to the air, in the moisture attracted The crystals melt at a tem¬ 
perature of 33 0 , and the liquid boils at 58° under the reduced 
pressure of 22 millimetres If the liquid is heated under ordin¬ 
ary atmospheric pressure in contact with the air, it explodes with 
great violence when a temperature between 60" and 70“ is 
attained , if the experiment is carried out in a vessel from which 
air is excluded, the liquid may be heated as far as 90* without 
accident, regular decomposition into gaseous products occurring 
at this temperature Explosion, however, usually follows at once 
if thu temperature is much exceeded, and generally after a short 
time if the source of heat is removed as soon as the thermometer 
has reached 90 3 , inasmuch as the decomposition which is 
induced at this temperature is accompanied by evolution of heat. 
The crystals are without odour They react with considerable 
violence with the halogen elements the reaction in the case of 
chlorine being accompanied by production of flame , the products 
do not appear to have been investigated as yet beyond ascertain¬ 
ing the presence among them of the halogen acids. Metallic 
sodium also vigorously attacks hydroxylamine, brilliant incan¬ 
descence occurring Warm unc dust reduces it to ammonia so 
rapidly, that if any considerable quantities are employed a 
violent explosion follows Highly oxidized compounds, such as 
potassium permanganate, chromatei, bichromates, or ic 

add react with crystals of hydroxyl a mine, as may bo expected, 
in a most energetic manner, brilliant flame bei ng produced 
often accompanied by detonation Chlorates, perchlorates 
and bromatei behave similarfy in the presence of a drop of sul¬ 
phuric add Hydroxylamine liberates iodine from iodic anhy¬ 
dride, and rapidly reduces lodates to iodides. Dehydrated 
sulphate of copper inflames in contact with the crystals of the 
base, and powdered nitrate of silver is reduced to metallic silver 
Addition of trichloride or pentachlonde of phosphorus to the 
crystals likewise brings about Ignition Hydrogen peroxide 
oxidizes hydroxylamine^ to nitrous acid These reactions, 
■elected from a large number which M. de Bruyn describes, 
amply demonstrate the remarkable chemical energy with which 
anhydrous hydroxy limine Is endowed. It is interesting to learn 
that the melted substance li capable of dissolving a considerable 
volume of ammonia gas. Moreqver, carbon dioxide and sul¬ 
phuretted hydrogen are so soluble in melted hydroxylamine that 
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viscous liquid 1 Are produced which remain liquid even at — io D 
As regards the preparation of the base, M de Rruyn has now 
succeeded in obtaining a hundred grams of the pure crystals 
from a little more than a kilogram of the hydrochloride, by the 
method described in our previous note above referred to 

The additions to the Zoological Society's Gardens during the 
past week Include a red and yellow macaw (Ara Macao) from 
Central America, presented by the Rev T N Talfourd Major , 
two gold pheasants (Thaumalta picta^ 9) from China, an 
Alpine Chough {Pyrrhocorax a/pinuj), European, purchased 


OUR ASTRONOMICAL COLUMN 

Comet Holmes (November 6, 1892) —The following ephe- 
mens, taken Irom Astronomische Aacknchien t No 3131, gives 
the position for Comet Holmes for the ensuing week — 
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M Deslandrea, in Comptis rendus for December 12 (No 24), 
informs in that on November 21 he obtained a photograph of 
this comet between loh 40m and nh 20m Paris mean Lime, 
showing distinctly 11 un commencement de dtkloublement " 
Owing 10 the bad weather no other negatives were taken until 
December io, but although the Lime of exposure was an hour, 
lhe comet's impression was not obtained, thus confirming the 
present eye observations that its intensity is slowly decreasing 

Comet Brooks (November 2o, 1892) —The following 

epheroeris of Comet Brooks 11 that obtained by Bcrhench, and 
varies a little from that given last week, as will be seen by com¬ 
paring the values for December 22, with those given last 
week ,— 
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Swift's Comet — Knowledge for December 1 contains three 
most interesting photographs of Comet Swift, taken by Prof 
Barnard at the Lick Observatory on April 4, 6, and 7 re¬ 
spectively These photographs, which are obtained from the 
original negatives after an enlargement of 2\ times, show what 
gaud photographic work can be done even with small instru¬ 
ments when exposure* are somewhat lengthened In this 
case a 6-mch Willaid lens of 31 inch focal length was strapped 
on to lhe tube of a 6)-inch equatorial, and the exposures given 
amounted to 6o, 6^, and 50 minutes The ordinary driving- 
dock, combined with a slight hand movement at the eye end, 
were all that was required to compensate for the diurnal and 
proper motion of the comet The siar trails on the plates 
pointed out then the comeL's proper motion Although Lheie 
photographs were taken at such short intervals the changes re¬ 
corded are most sinking, the pictures bearing very ImJe hkeneia 
to one another On thib point Prof Barnard says 11 Had they 
been drawn by the most competent observer, most astronomers 
would leave their remarkable differences to the un ktlful hand 
of the artist, for there is absolutely no resemblance among them," 
Thajiho to graphs here referred to are from a series taken at Mount 
tf£fnmon, and in examining them he mentions that Ln the case 
rfflhls comet he has been led to forcibly believe that in a com¬ 
paratively short period there occurred a rotation of the tail 
11 upon an axis through the nucleus." 
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Ultra-Violet Spectrum in Prominences —In the 
current number of ihe Memoru delta Society Deglx SpettroscopuU 
I tali am , Prof, G. E Hale communicates a note on some photo¬ 
graphs of the ultra-violet region in the spectra of solar promi¬ 
nences On October 15 at 3b 15m a photograph of the 
spectrum of a metallic prominence was obtained, which con¬ 
tained as many as 74 bright lines id the ultra violet between 
wave-lengths 3970 and 3630 The photograph, besides display¬ 
ing all the lines previously recorded by Prof. Hale ana M 
Deslandrei, contained 32 additional hoes which had not been 
previously known The following table shows their respective 
wave-lengths, which are to be regarded yet os only approxi¬ 
mate ,— 
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Besides these lines the photograph show9 traces of the lines 
X 3807 2, 3802, 3764, 3763, 3758 2. 3709 S, 3707 8, 3676, 
3643 

Efhemrris for Bodies Moving in the Biela Orbit — 
In Astronomical Journal , No 281, Dr Chandler communi¬ 
cates an ephemens for the use of those wishing to search for 
bodies which may be moving in the orbit of Biela's comet 
The ephemens is given for every eight days It is based on the 
orbit obtained by Michez, who calculated the principal perturba¬ 
tions up to 1866 In the present computations Dr Chandler 
has not taken into age rant any disturbance that may have been 
produced by the proximity of the planet Jupner, or any per¬ 
turbation that might have ensued from an approach to our earth 
The values are given up to the end of February, 1893 

Madras Meridian Cikcie Obsfrvaiions —The Govern¬ 
ment of Madras has lately issued the results of observations 
of the fixed stais, made with the meridian circle during the 
years 1874-76 During this interval no change whatever was 
made cither in the instrument or in the methods of reduction 
The volume gives the instrumental corrections for these yean, 
Lhe separate results of observations for each yeaf, with the mean 
positions of the stars brought up to January I of each year, 
and corrections to the Nautical Almanac stars for lhe period in 
question 


THE JUBA RIVER 

the meeting of the Royal Geographical Society on Monday 
evening, Commander F G Dundas, R N , read a paper 
describing his ascent of Lhe Juba river Thu uas the nr^t 
senouB attempt to explore the river since Von Her Decktn’s ill- 
fated expedition in the Guelph in August, 1865 The stem- 
wheel steamer Kema* belonging to the Imperial British East 
Africa Company, under the command of Captain Dunda c , 
crossed the bar of the Juba on April 25, 1692, an operation of 
much danger, aa the vessel was exposed broadside on to heavy 
rollers , the depth at high water m only one fathom, and Lhe 
water iwarmx with sharks end crocodiles The coast Somalis 
lined the bonk with hostile movements aa soon as they saw that 
the vessel was to go up the river, and detained the expedition 
for a fortnight, until a mesaage wax sent to the head chief, the 
Sultan of the Ogadcn Somalis It wax July 3 before amicable 
arrangements could be made, and the expedition fairly started, 
The Somalis met with everywhere were verv Btrict Mohamme 
dam, and secluded their women, but a number of Gilla slave,' 
girls were seen amongst them There were few villages, 
Hajowan and HajauaJIa opposite each other near Lhe mouth 
being the only Large ones until Munsur t 360 miles, and Bar' 
dcra, 387 miles from the sea, were reached. The Lower reaches 
6f the river were very winding On one occasion Captain 
Dondax observed a stream Bowing parallel to the nver be was 
on, and going across to see it recognised the landmarks ax those 
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he had pasted three hour* before The Wabont inbe, who live 
hy hunting, and uae the how and arrow, occupied the thick 
woods of the lower river Above them ihe curves became more 
gentle, and the Gusha district was reached, where the people 
udtivaled the land, which was cleared by burning , and for a 
hundred miles the Aenta't furnaces were fired with the dead 
trees which had been killed, but left unburnt by the fire Cotton 
is cultivated as well as food plants, and there is a primitive 
system of weaving Above 13ilo, and about ioj miles from the 
sea, a branch was found to run ofT from the main river to the 
southwest through very dense forests 1 his is probably the 
Sheri, which reaches the fica midway between Lamu and Kis- 
mayu , the land between this and the Juba mouLh being pro¬ 
bably of dehaic origin This branch was explored in a boat for 
twenty miles The dense forests formed a broad belt on both 
Hides on the river, and after steaming for five days through uti 
inhabited woods ihe Kctna suddenly emerged iniu open country 
on August 2 The people were of very mixed race, friendly and 
well supplied with all sorts of f >od Hills began to nppear, and 
the river grew shallower, until on August 10 tlie steamer moored 
to the bank opposite Dardera Here the Sultan forbad a land 
mg, and the people, who numbered about 1200, were hostile, 
but ultimately peace was arranged, and one of the hulxirdinate 
sheiks accompanied the Kent a to the rapid, where the river 
iweep* between sleep rocky hills 300 to 400 feet high There 
'ire three channels in the rapid*, but at the lime of ihe visit none 
was navigable, ami the natives rejiorted a Waterfall over 1 ledge 
of rock about four hours’ march furLber up, in latitude 2 U J4'N 
The wreck of the (tuelph was visited and examined, but the 
rapid falling of the water made it necessary 10 hasten back to 
the sea The climate throughout was found agreeable, and 
there were few mosquiioe 1 - I he river docs nut overflow, so 
there are no malarial swamps along Lhe bank" 


BREATH FIG URLS ‘ 

C*IFTY years back Prof Karsten, of Berlin, placed a coin 
A upon gloss, and by electrifying it made a latent impression, 
which revealed itself when breathed upon About the same time 
Mr W R (now Sir W R ) Grove made similar impressions 
with simple paper device*, and fixed them bo as to be always 
visible A discussion of Karsten’s results occurs In several places, 
but I have not been able to find details of his method of per¬ 
forming the experiment During my attempt* to repeat it some 
effects have appeared which seem to be new and worthy of 
record 

After many trials I found the following method the most 
successful —A glass plate, six inches square, is put on the Jable 
for insulation in the middle lies a coin with a strip of tinfoil 
going from it to Lhe edge of the glass ■ on this coin lies the glass 
to be impressed, four or five inches square, and above it a second 
coin It is essential to polish the glass scrupulously clean and 
dry wilh a leather the coins may be used just as they usually 
are, or chemically cleansed, it makes no difference The tinfoil 
and the upper com are connected to the poles of a Wimihurst 
machine which gives three or four inch sparks The handle is 
turned for iw 1 minutes, during which one-inch sparks must be 
kept parsing at the poles of the machine On taking up the 
glass one can detect no change with the eye or the microscope , 
but when either aide Is breathed upon, a dear frosted picture 
appears of that side of lhe coin which had faced it even a 
sculptor's mark beneath the head may be read For convenience 
those parts where the breath seems to adhere will be called while, 
the other parts black In this experiment the more projecting 
partB of the com have a black counterpart, but theie is a fine 
gradaLlon of shade to correspond with tne depth of cutting in the 
device 1 the soft undulations of the head and neck are delicately 
reproduced 

The microscope shows that moisture is really deposited over 
the whole surface, the size of the minute water granulation 
increasing a& the point ol ihe picture is dtrker in abode 
There seems to be no change produced by the use of coins ol 
different rheials. / 

If sparking is allowed across the glan Instead of at the poles 
of the machine, traces of metal are sometimes deposited beyond 
the disk of the coin, but not within It 

* Pxpvr nad by Mr W. B Croft before the Physical Sod My of London m 
JW* 14, tig*. 
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Around the disk ia a black Ting quarter inch broad . some 
times the milling of the coin causes radial lines across this halo 
If carefully protected there appears to be no limit to the per¬ 
manence of the figures, but commonly they are gradually 
obscured by the dubt gathered up after heing often breathed 
upon some of the early ones, done more than two years back, 
are still clear and well defined in the detail 

It is poi-sible to efface them with some difficulty by rubbing 
with a leather whilst the glass is moist They arc best preserved 
by laying several together when dry and wrapping them In 
paper they are not blurred by this contact 

It is a cunoun ftu.1 that certain developments lake place after 
a lapse of nume weeks or months lhe dark ring around the 
disk gradually changes into a senes of three or four, black and 
white alternately , other instances of such a change will be noted 
below 

Let it be noticed that in coin pictures the object is near to, 
but not in contact with, the glass for in the best specimens the 
rim of the coin keep* the inner part clear of the surface 

Obviously a small condenser is made by the coins it is not 
essential , at the same time images made by a single coin, put to 
a single pole, are inferior 

The plan which gives the surest and most beautiful results is 
to place five or six coma, lying in contact side by side in a cross 
or star, on either hide of the glass it is not necessary that each 
coin should exactly face one on the other side 

There has not appeared any distinction between lhe figure* 
made by positive and negative electricity 
When several coins are placed side by side, touching oneanother, 
there appear 111 the spaces between ihem, which are mostly 
black, well dt-fined white lines, common tangents to the circular 
edges of the coins If these are of equal size the lines are straight , 
otherwise they arc curved, concave towards a smaller coin 
They seem to be traces in that plane of the loci of intersecti on 
of equipotenhal surfaces 

Similar effects are obtained when coins and glasses are piled 
up alternately, and the outer coins are put to the poles of the 
machine With six glasses and seven coins perfect images have 
been formed on both sides of each glass, WiLh eight glas es the 
figures were imperfect , hut there is little doubt this could be 
improved by continued trials as to the amount of electnciiy 
applied 

If several glasses are superposed and coma arc applied to the 
outer surface^, there are only the two images at the outlide 
After the electnficatidn there is a strong cohesion between the 
plates. 

It requires some practice to manage the electrification so a* to 
produce the best result*: There are two forma of failure which 
present interesting features Sometimes a picture comes out 
with the outlines dotted instead of being continuous At other 
limes, if the electrification is carried too far, the impression comes 
nut wholly black , but on rubbing Lhe glass when dry with a 
leather the excess is somehow removed Naturally it is difficult 
to rub down exactly to the right point, but I have succeeded on 
several ocouious in developing from a blank all the fine detail 
of elaborate coins. 

Here, again, we have another instance of the development by 
lapse of lime, for an over-exclted piece of glass usually gives a 
clear picture after an interval of a day or two 

Impressions from stereotype plates have been taken of which 
the greater part is legible Lhe distinctness usually Improves 
after a few days. In default oF a second plate, a piece of tlnToil 
about the same Bize should be put on the opposite side of the 
gloss 

Sheet and plate glass of various thicknesses have been used 
without any noticeable change either in the treatment or the 
results, 

I have put an impressed glass on a photographic plate in th^ 
dork, but did not get any result on developing my imperfect 
skill in photographic matters leaves this experiment Inconclusive 
Probably all polished surfaces may be similarly affected a 
plate of quarto gives the most perfect images, which retain their 
freshness longer than those on glass 

Mica and gelatine give poorer results - It Is not possible to 
polish lhe surface to tne accessary point without scratching it 
On metal surfaces fairly good impressions can be produced If, 
■1 Kart ten advises, oiled paper is put between Lhe coin and the 
surface. 

In the order of original discovery the figures noticed by Peter 
Riesa should come first. He discusses a breath-track made on 
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glass by a feeble electrical discharge , as well u tuo permanent 
mJuki, noticed by Ettnclc, which betray a disintegration of the 
surface. 

I have found that when a stronger discharge 11 employed more 
complex phenomena of a similar kind are produced A six inch 
Wimihurst machine ii arranged with extra condenser?, as if to 
pierce a piece of glass If this is about four inches square the 
spark will generally go ronnd it For a day, more or less, there 
ii only a bleared watery track, ^ inch wide, when the glass is 
breathed upon , but after this time others develop themselves 
within the first, a fine central black lire with two wnite and two 
black on either side, the total breadth being the original x V<nch 
These brcath-lines do not precisely coincide in position with the 
permanent scars, but the central one 11 almost the same os a 
permanent mark, which the microscope shows to be the surface 
of gloss fractured into small squares of considerable regularity 1 
on either side Is a grey-blue line always visible, which Riess 
ascribes to the separation of the potash After several months 
I found two blue lines on either side, which I believe were not 
visible at first Of course these blue lines may be seen on most 
Leyden jars, where they have discharged themselves across ihe 
glass. 

In 1843 Moser, of Konigsberg, produced figures on polished 
surfaces by placing bodies with unequal surfaces near to them , 
Ihe action was ascribed to the power of light, and hi* results were 
compared with those of Daguerre Moser says, 11 We cannot 
therefore doubt ihat light acts uniformly on all bodies, and that, 
moreover, all bodies will depict themselves on others, and it 
only depends on extraneous circumstances whether or not the 
images become visible " In general, the mulliludo of images 
would make confusion , it can only be freshly polished surfaces 
that are free to reveal single definite impressions However 
great Moser'i assumption may be, there arc many achievements 
of modern photography that would he as surprising if they were 
not so familiar 1 have not the means of knowing the precise 
form of Moser's methods In the experiments which follow there 
li usually contact and light pressure, and if they are not wholly 
analogous, they may for that cause help to generalize the idea 
in none of these is electriciiy applied 

A piece of mica is freshly split, and a coin lightly pressed for 
thirty seconds on the new surface a breath image of the com 
is left behind At ihe same lime it may be noticed that the 
breath causes abundant iridescence over the surface, whilst it 11 
in a fresh stale It is not clear how the electricity of cleavage 
can have an active agency in the result 

It is familiar to most people that a coin resting for a while on 
glass will give an outline of the disk, and sometimes faint traces 
of the inner detail when breathed upon 

An examination-pnper, primed on one side, is put between 
two plates of glass and left for ten hours, either in the dark or 
the daylight a small weight will keep ihe paper in continuous 
contact, but Jhis is not necessary if thick glass is used A perfect 
breath Impression of the print 11 made, not only on the glass 
which lay againBt the print, hut alio on that wnich faced the 
blank side of the paper Of course the latter reads directly, 
■and the former inversely , the print was about one year old, and 
presumably dry 

More oftrn both impressions are white, sometimes one or other 
or both are black At other times Lhe same one may be part 
white and part black, and they even change while being 
examined 

During a sharp frost with east winds early in March, 1890, 
these impressions of all kinds were easy to produce, so as to be 
quite perfect to the last comma , but in general they are difficult, 
more especially those from the blank side, 

At the best period those from the hlank side of the paper were 
white and very strong , also there were white spots and blotches 
revealed by the breath They teemed to correspond with slight 
variations in the structure of Lne paper, and suggest an idea that 
the thickness of the ink or paper makes a minute mechanical 
indentation on Lhe molecules Ihe stale of these ib probably ten¬ 
der and sensitive under certain atmospheric conditions, as happens 
with steel in times of frost 

The following experiments einly succeed at any time — Stan 
and crosses of paper are placed for a few hours beneath s plate 
of glass clear wnite breath-figures of the device will appear 
A piece 0/ pi 1 1 r Ii folded several times each way to form small 
senates, then, spread out and placed under glass the roiled lines 
of the folds produce white breath-traces, and a letter weight 
that was above leaves a latent mark or Its circular rim* 
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Some writing is made on paper with ordinary ink and well 
dried • it will leave a very lasting white breath-image after a few 
hours 1 contact, If, with an Ivory point, the writing is traced 
with slight pressure on gloss, a black breath Image is mode at 
once Of course this reads directly, and the white one inversely 
It Is convenient to look through lhe gloss from the oLher siae 
for inverse impressions, so as to make them read direct 

Plates of glass lie for a few hours on a table-cover worked 
with sunflowers in silk they acquire strong white figures from 
the silk 

In most coaen I have warmed the glass, primarily for the sake 
of cleansing it from moisture , but I have often gone to a heat 
beyond what this needs, and think that the sensitiveness has 
been increased thereby 

It isnot easy to imagine what leads to the distinction between 
black and white, different substances acl variously in this respect 
I have placed various threads for a few hours under a piece of 
glass, which lay on them with light pressure wool gives black, 
silk white, cotton black, copper while A Iwlst of tinsel and 
wool gives a line dotted white and black , after a time these 
tlaces show signs of developing into multiple lines as in the 
spark figures 

Two cases have been reported to me where blinds with em¬ 
bossed letters have left a latent image on the window near which 
they lay , it was revealed m misty weather, and had not been 
removed by wojhing. I have not had a chance to see these for 
myself, hut both my informants were accustomed to scientific 
observation 

A gloss which has lain above a picture for some yean, huL is 
kept from contact by lhe mount, will often show on its inner 
side an outline of the picture, always visible without breath, It 
Beems to be a du;,t figure easily removed possibly heat and light 
have loosened fine paint particles, and these have been drawn ap 
to the glass by the electricity made in ruhbing the outer side to 
clean it The picture must have been well framed and sealed 
from external influences , most commonly dual and damp get in 
and obscure such a delicate effect 

l am not able to suggest simple causes for these varied effects 
I am not inclined to trunk, except in the cose of water colours, 
which is hardly part of the enquiry, that there is a definite 
material deposit or chemical change , one cannot suppose that 
imperceptible traces of grease, ineradicable as they may be, 
would produce*complete and delicate outlines The cleaning 
off of Impressions may at firsr seem to indicate a deposit , but 
this renewal of the surface might rather be like smoothing out 
an indented Lm-foll surface such a view might explain the case 
where a blank over-electrified disk 19 developed into fine detail 
The electrified figures seem to point to a bomhardment, which 
produces a molecular change, the intensity of electricity bringing 
about quickly what may uIbo be done by slow persistent action 
of mechanical pressure At present it sectors an if most of the 
phenomena cannot be drawn out from the unknown region of 
molecular agency 

While experimenting I was not wiihin reach of references to 
former researches, but I have since done my best to find them 
out, and to indicate all I have learnt in the body of my paper 

Poggendorff, vol Ivii p 492, translated in Archives de 
F Electricity 1842, p 647 

Riess’ " Electrische Hauchngnren " in 11 Repertonum der 
Physik ” , translated in Archives de FElettruiti, 1842, 
P- 59 * 

Reiss' u Die Lehre von der Reibungs Electnciiat," vol 1L pp. 
221-324. 

Moxcart, "EUctncxti Statique vol ii p 177. 

Taylor’s 11 Scientific Memoirs,’" vol ill 


SCIENTIFIC SERIALS 

American Journal of Science, December —An experimental 
comparison of formulae for total radiation between Ij" C. and 
iio° C, by W de Conte Steven". The formulre given by 
Dulony and. Petit, by Rosetti, Stefan, and Weber, were tested 
for a comparatively small range of difference! by a determina¬ 
tion of the heat radiated from an iron disc it a distance of 
about 30 cm from a thermopile The results tended to show 
that H F Weber's iermula (Stfxunrsbcr , Berlin, 1888) agrees 
most clorely with eiperlment. Stefan's formula, according to 
which the heat emitted in unit of lime is proportional to the 
fourth power of the absolute temperature, Is also fairly accurate, 
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but Dulong and Petit's values are too high, and Rosetli's too 
low —Notes on silver, by M Carey Lea —Notes on silver 
chlorides, by the same Fused silver chloride poured into 
petroleum and placed In the sunlight without removing it from 
the liquid, is Instantly darkened From this it appears that the 
presence of oxygen or moisture is not essential to the darkening 
of silver cblonoe in light The chlorine may be taken up by 
*ome other substance —A remarkable fauna at the base of the 
Burlington Limestone In north eastern Missouri, by Charles 
Rollin Keyes —Glacial pot-holes in California, by H W Turner 
—The lavas of Mount Ingalls, California, by H W Turner 
—A method for the quantitative separation of barium from stron¬ 
tium by the action of amyl alcohol on the bromides, by Philip 
E Browning The solubility of barium bromide is ahom o 0013 
grm on Ihe oxide in 10 cc of amyl alcohol, while that of stron¬ 
tium bromide is o'a grm To obtain the bromides, the pre¬ 
cipitated and thoroughly washed carbonates of Ba nod hr are 
treated with hydrobromic acid obtained by the action of dilute 
sulphuric acid on potassium bromide —Note on the method for 
the quantitative separation of strontium from calcium by the 
action of amyl alcohol on the nitrate*, by P E Browning 
Recent work on this method has shown that the total correction 
amounts to 00006 grm on the strontium oxide, and o 0010 on 
the calcium as sulphate —Study of the formation of the allojs 
of tin and iroa, wuh description! of some new alloys, by W P 
Hcadden —Notes on the Cambrian rocks of Pennsylvania and 
Maryland from Lhe Susquehanna to the Potomac, by C D 
Walcott —Volcanic rocks of South Mountain in Pennsylvania 
and Maryland, by G H Williams 


Witdtmann's Annaltn der Physik und Chemie , No II —On 
the behaviour of allotropic silver towards the eJcctnc current, 
by A Oberbeck —On the indices of refraction of dilute 
solutions, by W Haltwachs —On capillary constants, hy M 
Cantor,—On the chemistry of the accumulator, by M Cantor 
—On the fall of potential during discharges, by O Lehmann 
A series of Important investigations on discharges between 
electrodes and in tube* without electrodes —Expansion of water 
with the temperature, by K Scheel —A melhoa for determining 
the density of saturated vapours and the expansion of liquids at 
higher temperatures, by B Galitzine This method has the 
advantage of extreme simplicity combined with accuracy A 
small glass tube, about 5 cm long and a few mm thick, is 
closed at one end and drawn out into a CApilIary at the other 
After determining the weight and internal volume of the tube, 
a small quantity of the substance Lobe investigated is introduced 
mto it in the liquid state This is made to boil, and then the 
tube li sealed by fusing On raising the temperature, the sur¬ 
face of separation between the liquid and its vapour is 
displaced, until at a certain temperature all the liquid' is 
converted into saturated vapour lhe tube is then cooled until 
tlve vapour reappears, when the temperature is again taken 
This can be repeated aeveral times, thus giving an accurate value 
™ denBlt y Curated vapour at a certain temperature 
The same process can be used to determine the expansion of the 
liquid As the temperature rises, the volume of the liquid will 
Ingcncral Increase up to a certain point, when the vaporization 
becomes niore pronounced This maximum, which can be ob¬ 
served more accurately by drawing out the tube near that point, 
gives a value for the expansion. For the density at that point 
" JV. funct1011 of ‘he density at o* C and the temperature, 
mq the pressure is that of the aaturated vapour at the same 
temperature Thus it is only necessary to find the volumes of 
tae liquid and thfe vapour, and the density of the latter from the 
previous experiment.—On Kttiian? energy, by B Galltzme — 
WMe on the electricity of waterfalls, by J. Elster and H. GeiteL 
Appuattu for demonstrating the Wheatstone bridge arrange- 
| A - Oberbeck.—Determination of the coefficient of 
Trqje * 0n ^ meani of the electro dynamometer, by O 


SOCIETIES AND ACADEMIES 

LONDON. 

lh- R SKl V* 1 ?**’ D#CflmbfT On iome new reptiles froi 
22 K - T Newton, communicated by S 

A ™inaid Gdhle, F R.S 

Dorte^theJsit few yean a number of reptilian remains has 
ikm obtained from lhe Elgin Sandstone at Cattle’s Hlliocl 
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near Elgin, which are now in the possession of the Elgin 
Museum and of the Geological Survey These specimens repre 
sent at least eight distinct skeletons, seven of which undoubtedly 
belong (□ the Dicynodontia, and aneia a singular horned reptile, 
new to science All the remains yet found in this quarry are in 
the condition of hollow moulds, the hones themselves having 
entirely disappeared In order, therefore, to render the spccP 
mens available for Btudy, it was necessary, in the first place, so 
to display and preserve theBe cavities that casts might be taken 
which would reproduce the form of the original bones Gutta¬ 
percha was found to he the moil suitable material for taking 
these impressions , and m some instances, especially m the case 
of the skulls, the casts had to be made in several parts and after¬ 
wards joined together 

The first specimen described is named Gardenia Traquaui 3 
it is the one noticed by Dr Traquair in 1885, and referred to the 
Dicynodontia , besides the skull, it includes fragmentary portions 
of other parts of Lhe skeleton, and 11 contained in a block of sand 
stone which has been spill open so as to divide the skull almost 
vertically and longitudinally The two halves have been so 
developed that casts made from them exhibit the left side and 
upper surface, as well as the main parts of the palate and lower 
jaw In general appearance this skull resemhles those of Dicy 
nodon ana Oudtnadon The nasal openings are double and 
directed laterally , the orbits are large and look somewhat for¬ 
wards and upwards The supra-temporal fossa is large, and 
bounded above by the prominent paneto squamosal crest, and 
below by the wide supra temporal bar, which extends downwards 
posteriorly to form the long pedicle for the articulation of the 
lower jaw There is no lower temporal bar The maxilla is 
directed downwards and forwards to end in a small tusk Seen 
from above, the skull is narrow in the inter-orbital and nasal 
regions, but wide posteriorly across the temporal bars, although 
the brain-case itself is very narrow There is a large pineal 
fossa in the middle of a spindle shaped area, which area 15 formed 
by a pair of panetals posteriorly and a single intercalary bone 
anteriorly 

The palate is continuous with the base of the skull, Lhe 
[Jlerygoids on each side send off a dmtinct process to the quadrate 
region Towards the front the mediam part of the united 
pterygoids arches upwards, and the outer sides descend, forming 
1 deep groove , from the evidence of other specimens it is clear 
hat tne palatines, extending inwards, convened this groove into 
i lul>e, and thus formed the posterior nares The ramus of tHe 
lower jar 11 deep, with a large lateral vacuity, and the two rami 
are completely united at the symphysis The back of this skull 
ls not seen, but two other specimens, referable to this same 
genua, show (hat the occiput had two post temporal fossae on 
each side 

This specimen is distinguished from Dicynodon by the pres 
ence of two post temporal fossae on each side of the occiput, by 
the small size of the maxillary tusk , and probahly by the 
elongated spindle-shaped area enclosing the pineal fossa, and 
also by Lhe slight ossification of the vertebral centra 

A second and much smaller specimen, provisionally referred 
to G IVaquairt, has, besides the skull, a fore-limb well pre 
served ihe humerus of this show* the usual Anomodont 
expansion of its extremities , its large deltoid crest li angular, 
and set obliquely to the distal end 

Three other species are referred to the same genua, namely — 

Gordonxa Huxltyana l which U distinguished from G Traquair 1 
by its proportionately wider and more depressed skull, and by 
the absence of the concavity between the orbits which is present 
in the latter species The humerus has the distal extremity 
oblique to the deltoid crest, whifch waa probably rounded and 
not angular 

G Dujjiana has the skull even wider than in G Huxltyana, 
and the portion of a humerus found with ihis skeleton has the 
two extremities set nearly at right angles to each other 

G Judduxna has an elongated skull resembling that of G 
Traquatrt, but Ihe parietal crests are leu develops), the bones 
of the nasal region are much thickened and overlap the nasal 
apertures, the small tusk yi placed a little further back and 
points more directly downwards, and the pineal fossa is 
■mailer than In either of the other species 

A second generic form is named Gnkxa Elgintsis This li a 
skull nearly allied to PtychcgnadKus t Owen, but is distinguished 
by its shorter muule and the entire absence of teeth , the upper 
part of the skull, between the orbits, Ls also peculiar, forming a 
deep valley open anteriorly, with a ridge on each side, the anterio 
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end of which forma a large prom men co above and in front of (he 
orbit The occiput has only one (the lower) post-temporal fossa 
open on each aloe The maxilla la produced into a tooth like 
prominence, which occupfea a similar position to the tusks of 
Gordonta > but the bone ib too thin to have supported a tooth, 
and In all probability it was covered by a horny heak The 
lower jaw has a strong symphysis, a distinct lateral vacuity, and 
the oral margin, at the foot of each ramus, bears a rugose 
prominence 

JShtma mirabtUs u the name proposed for the skull of a 
reptile, which, on account of the extreme development of horns 
and spines, reminds one of the living liaprds Moloch and Phry- 
nosoma The exterior of this skull is covered in by bony plates, 
the only apertures being the pair of nostrils, the orbits, and the 
pineal fossa The surfaces of the hones are deeply pitted, as in 
crocodiles and labynnthodonts The horns and opines, which 
vary from \ in to nearly 3 in m length, are found upon nearly 
every bone of the exterior The development of the epiotio, 
and the arrangement of the external bones, resemble more the 
Libynnlhodont than the reptilian type of structure , while the 
palate, on the other hand, conforms more nearly to Ihr Later 
tilian type, and, with the exception that the pteryr* uds are 
united in front of the pterygoid vacuil), agrees with hie palate 
of Iguan and Sphenodott There are lour longitudinal rwlges 
along the palste, some of which seem to have cai ned lerth The 
oral margin was armed wnh a pleurodont dentition, there being 
on each Side about twelve teeth with spaluliLe crowns, laterally 
compressed and serrated With the exceplion of the smaller 
number of the teeth, we have here, on a large scale, a repetition 
of the dentition of Iguana Tins peculiar skull *eems to show 
affinities with both Labynnthodonts and Lacertilmns, and is 
unlike any living or fossil form , its nearest, though dislant, ally 
apparently being the Par etasaurus from the Karoo beds of 
South Africa 

Llnncan Society, Decemlicr l —Prof Stewart, President, 
in the chair —A letter was read from the Rev Leonard Blome- 
field, oxpre&Mng hiH high appreciation of the comphmrnt paid 
him by the presentation of the illuminated address which had 
been signed by the Fellows present at ihe last meeting of the 
Society and forwarded to him —Messrs H and J Groves ex¬ 
hibited specimens of several Irish Charaeed collected during the 
ut summer Nitella ttnussima from Westmeath and Galway 
ad not been previously recorded from Ireland, and a large 
form of N gracilis from two lakes in Wicklow had been only 
once previously met with Referring to the former, Mr H 
Groves remarked that although it might be expected lo occur in 
all the peat districts it haa only been found in two widely 
separated localities in England, namely, in the Cambridgeshire 
Fens and in Anglesea,—Mr A Lister made some remarks on 
the nuclei of Myceloron, exhibiting some preparations under 
the microscope —Mr E Cambridge Phillips forwarded for ex 
hibiuon a hybrid between red and black grouse, which had 
been shot in August near Brecon —Mr J E Hartmg exhibited 
and made remarks on some coleoplerons lar\ie which had l>een 
vomited by a child at Tintern, and had been forwarded by ihe 
medical attendant, Dr J Taylor Brown, for identificalion The 
precise species had not been determined, hut was considered 
to be allied lo Blaps morfisaga . Mr Harling drew attention 
to the fact thpt cases of voiding coleopterous larva were men¬ 
tioned by Kirhy and bpencc (7th ed p 71), and by the late 
Dr Spencer CobboM in his work on parasites (1879, P 269) — 
Mr I) Morris exhibited some lubera of Calathia alloma, eaten 
as potatoes in Trinidad, where li is known as Tapee Nambour 
Appartnily a corruption from the French toptnambour (arti¬ 
choke) — A communication was read from Mr J H Hart, of Ihe 
Botanic Gardens, Trinidad, on CEcodoma cephalofes and the 
fungi it cultivates —Prof F Jeffry Bell contributed a short 
paper on a small collection of Cnnoids from the Sahul Bank, 
North Ausirnh*, some of which were new, and Mr Edgar 
Smith communicated descriptions of some new land sheila from 
Borneo. — The meeting adjourned to December i$ T 

Physical Society, December q —Mr Walter Baily, Vice- 
President, in the chair —The Chairman announced that an 
extra meeting would be held on January 13, 189J — Prof. S P 
Thompson's communication on Japanese magic mirrors was 
postponed.'—Mr W. B Croft read a paper on the spectra of 
various orders of colours In Newton's scale. After referring to 
the definition of the ortitr of colours by reference to ihe retarda¬ 
tion In wave-lengiha, produced by different thicknesses of selenite 
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between crossed polarizer and analyzer, the author went on to 
say that Beveral books on optics implied that the number of 
bands in the spectra of these colourB was the same as the order 
of the colour On obtaining selenite* of the first four orders 
of red from Messrs. Steeg and Renter, he found that the first 
three orders gave one dark band each, and that of the fourth 
order three dark bands. Further experiment^ showed that the 
thicknesses of the selemtes were m the proper proportions re¬ 
quired to give the first four orders of red The numben of 
bands, the author explained, depended on the numerical possi¬ 
bilities of wave-length within the visible spectrum—that is, 
whether a multiple of the « ave-length of One visible wave can 
he another multiple of a different wave For example, taking 
the visible spectniof as extending from A (o 000760) to H 
(o 000394) and the wave-length of the line E in the green as 
o 000527, it was shown that the first order of red was due lo 
extinction of green by a thickness of crystal proportional to 
1 x o 000527, and would give one hand in the green For the 
second order, the thicknew of crystal was proportional to 
2x0 000527, viz. o 001054, and this number was no other 
miegral multiple of any other wave-lengih between A and H , 
consequently there could only be one band Similarly it wa^ 
shown that the third order of red could only have one band or 
possihly produce a shortening of the spectrum Wuh the fourth 
order of red three band9 were obtainable, for 4 < o 000527 = 
3x0 000703 and — 5x0 0004^2, Three bands were there¬ 
fore possible near F, A, G, respectively At ihe conclusion of 
his paper, Mr Croft directed attention lo a very simple form of 
rhffraclion apparatus, by which most of tbe ordinary difbaction 
phenomena could be well Been, and which also served for 
spectrum observations Mr II Miers pointed out that in 
Lewis Wright's 11 Practical Optics ” a chart thawing the bands 
corresponding to the first four orders of red «&i given So 
far as he was aware, tbe subject was not fully diseased id ihe 
book In reply, Mr Croft said he had noticed Mr Wright’s 
chart, hut believed the text implied Lhat the number of band*, 
should be the same as the order of the colour Tyndall made 
definite statement* to that effret—Or W E Sumpner read a 
paper on the diffusion of light The influence of diffusion in 
increasing the illumination of rooms and open space*, had not, 
in the aulhor’s opinion, been sufficiently appreciated Being 
impressed with Ihe great importance of the subject, he was led 
lo make detemnnaiiona of the co efficients reflection, absorp¬ 
tion, ajid trnnsmi sion of diffusing surface*. To give precision 
to terms sometimes vaguely u^ed, several definitions were pro¬ 
posed Reflecting fxrwer wai defined as the ratio of the amount 
of light reflected from a surfice to the total amount of light 
incident upon it , illumination of a surface, as the amount of 
incident light per unit of surfaLe , unif quantity of light as the 
flux of radiation acrosq unit area of a sphere of unit radius at 
whose centre a unit light ib placed , and brightness as the candle- 
power per unit area in the direction normal to the surface 
Denoting these quantities by tj, T, Q and B reaped 1 vely, and 
assuming the cosine law of diffusion (1 e the candle-power in 
any direction is proportional lo the cosine of the angle between 
the direction and Ihe normal to the surface) it was shown that 
w B = 7 i I, and that the average illumination (!') of ihe walla of 
a room is related to the illumination (1) due to the direct action 

of the lights a a expressed by the formula T = - * ^ If the re 

fleeting power of the walls, &c , be 50 per cent , *) = 4, and 
I' = al, whilst if ij~o S, a number approximately true for while sur¬ 
faces, then I r =51 The llluminaiion due to the iripraay, there¬ 
fore, be far more important than that fine to the direct rayi from 
the lights. When the surface! consist of portions of different 
reflecting power, the average refleclmg#power may -be found 

from the equation ij + &C., a being the total 

surface, and A,, An, &c., the areas of surfaces whose reflecting 
powers are Tj lt ij# &e , respectively. This law Is shown til be 
quite accurate for spherical enctosuren In measuring reflecting 
power, the surface was attached lo a large screen of black velvet 

G laced perpendicular to a 3 metre Milometer bench Two 
ghts were used, one a MethVen 2-dm die standard placed at 
tbe end of the bench remote from the reflecting surface, and the 
other, a glow lamp of about 20 candle power, was attached 
to a slider which also carried a Lummer-Brodhun photometer 
The glow lamp served to illuminate the reflecting surface, but 
I he photometer was screened from Its direct rays. The fonnulR 
used in reducing the observation! ore worked put In the paper 
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And tablet of remits given Absorbing power was determined 
by measuring the candle-power of a glow lamp, first when un¬ 
covered, and then when surrounded by a cylinder of the substance 
under test It was found to be of great importance to dis¬ 
tinguish between apparent and real absorption, for reflection 
from the surfaces of the cylinders increases the internal 
illumination The true absorption coefficient (a) is given 

h _ fc 

by a = (I - 11) 0 1 , where y is the reflecting power and k x 

*0 

and k o the candle-powers with and without the envelope of 
material under Leaf In determining transmuting power, the 
Mclhven standard and photometer were placed on one side of 
the SU'face and the|low lamp on the other Difficulties were 
experienced fiom the fact that some maLenals such as tracing 
paper, transmit part of the light directly (like transparent sub 
stances), and another part by diffusions according to the cosine 
law Methods for discriminating between the different pans 
were therefore devistd huh in Lhe reflection and transmission 
experiments, and consistent results subsequently obtained 
Tables and curves showing lhe close agreement of calculated 
and observed values, are included in the paper An abstract of 
some of the tables of numbers is given below — 


Material 

«J 

v i 

u 

5 CX> 

1 E 9 

*1 

1 C 

u d 
£ a 

2 0 

0 ,5 

ge- 

h -1 

fiJS 

^ 

fe¬ 
ll Q 

8 

5 S 

a J 

8 § 

H 

1 + « + T 

Blotting paper 

1 82 

13 8 

9 2 

105 O 

Cartridge papeT 

Bo 

12 2 

11 2 ' 

103 4 

Tracing cloth 

35 

IS 0 

54 4 

104 4 

Tracing pap^r 

22 

7 0 

76 0 

1050 

Ordi ary mirror 

82 




Ordinary foobcap 

50 to 70 


1 


Tissue paper (one thick¬ 



1 


ness 

40 




1 issue paper (two thick¬ 





nesses 

55 




3 dlow wall-paper 

40 


! 


Rlue paper 

25 




Dark brown paper 

13 


1 

1 

Yellow panned wtfl 

20 


| 


Black clo h 

12 


1 


Black velvet 

04 

(appar 



Arc lamp globes— 


eni) 

1 


Light opal 

— 

I 15 

1 


Dense opal 

— 

* 39 



Ground glass 


| 42 

1 




Ihcoretically the sum of the reflecting, absorbing and trans 
muting powers should be unny, but from the above table it will 
be noticed that they exceed 100 per cent , by amounts greater 
Lhan can be accounted for by experimental error Th s dis 
crepancy, the author thought, might be attributed to the law of 
cosine* not being exactly fulfilled Mr A P Trotter said he 
hail been interested In the subject of diffusion for many years 
with a view to obviating the glare of arc lamp* Some expert 
ment* he made on reflecting power gave unsatisfactory results, 
owing, as he now saw, to hn not laking the solid angles sub 
tended by the reflecting surfaces into account. The reflecting 
power of BuMfcncet was of great importance in the illumination 
of rooms „ In one case JMaiurdd by Dr, Sumpner and himself, 
two thirds of the total Iliuminaiion u as due to the walls It 
would greatly simplify measurement of reflecting power if somC 
substance could be adopted as a standard Referring to the 
cosine law, he said he had found ittruei except when the angles 
of Incidence approached 90” In cases where considerable total 
r qfcctl°n took place the apparent brightness near the normal 
direction was greatly In excess of that in other directions. 
These points he Illustrated by polar cuirea. He had also con¬ 
sidered what should b£ihe naturt Otf a roughened or grooved 
*kurface to give the cosine low of diffusion. No simple geu- 
meirlcal form of corrugations, 4c, seemed to fulfil the required 
conditions. Dr, Honan said the high numbers given fur the 
reflecting powers of substance* were very interesting. Most 
people had noticed the effect of laying a white table doth In an 
Ordinary room. He hod olio observed that vail paper* of the 
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*&me pattern, but slightly different in colour, had very different 
effects in producing increased illumination, and wished to know 
if the influence of small differences in colour and texture on 
diffusing power, had been investigated Mr Blakesley defended 
the cosine law, and suggested that the summation of the powers 
exceeding umiy might be due to the fact that lhe enclosure 
reflecied heat a* well as light, thns raising the temperaiure and 
increasing the efficiency of the radiant Mr Addcnhrooke said 
the importance of the subject was impressed on him when he 
passed through America three years ago and noticed the crude 
manner in whii-h electric lighting was Lhcre cained out If 
using good reflecting surfaces increased the illumination of a 
room 50 per cent , it was like reducing lhe cost of elecmcity 
from 8if to 4Y per unit He could hardly conceive any subject 
of more practical importance than the one licfore lhe meeting 
Dr C V Uuilon did not understand why the cosine law should 
he objected to, for it was possiole that no surface was perfectly 
diffu>ive The effect of reflection from wall?, &c , say in 
illuminating a book would not, he thought, he so great as would 
appear from the numbers given, for one usually read near a 
light, and the reflected light fulling on the book was only a 
small part of the whole, on account of the greater distances of 
the wall* Another member pointed out that in experiments 
such as those desLnljed, it was very important to screen the 
photometer and surfaces from all radiation other than that under 
Lest He rather doubted whether any surface reflected as well 
as mirrors White surfaces might ap t »car to do so, but this wa* 
probably because the eye would overestimate it, owing to the 
supenonty of while in aiding diRlincl vision Dr Sumpner in 
reply said he had, aa stated in the paper, used while blotting 
paper as a standard of reflecting power and found it very con¬ 
venient His most careful measurements had been made on 
whitish surfaces and not on colourtd one* Where one colour, 
say red, preponderates in a room, the averoge light would be 
much redder Lhan that emitted by the source owing lo the other 
colours being absorbed In considering illumination ns related 
to distinct vision, it was necessary to laki_ account of the eye 
itself, for the pupil contracted in strong lights and opened in 
feeble ones This subject he hoped Lo treat fully in a subsequent 
paper 

Entomological Society, December 7 —Frederick DuCnoe 
Godman, F R & , Preaidenl, in the chair — I he President 
announced Lhe death, on December 2, of Mr Henry T 
Stainton, F K S , an ex President and ex Secretary of the 
Society —Mr Jenner Weir exhibited a species of Acnea from 
Sierra I^one, which Mr Roland Trimen, F K S , who had 
examined the specimen, considered lo be n remarkable vanely of 
Idchitna tncciion , Linn It was a very close mi me of Limnas 
altippus, ihe Usual West African form of Ixmnas chryufpus 
The upper wings of the specimen were rufous and the lower 
while, as in the model, and the resemblance in other respects 
was heightened hy the almost total suppression of the black 
spots in the di-c of the upper wings, characteristic of the UbUal 
markings of 7 tncedott —Mr F j Hanbury exhibited a re¬ 
markable variety of Lyc&na adonis, caught in Kent this year, 
with only one large spot on the Under side of each upper wing, 
and ihe spots on lhe lower wmgs entirely replaced by suffused 
white patches He also exhibited two specimens of Nociua 
xanthographa of a remarkably pale brownish grey colour, ap¬ 
proaching a diny while, obtained in Essex, in 1&91 , and 
a vanely of Acronycta rnmuts , also taken in Essex, with a dark 
hind m«rgm to the fore wings, — Mr H J Elwcs exhibited a 
living specimen of a species of Cono-tphalus, a genus of luxvs- 
t\dx y several Hpecies of which, Mr McLachlan staled, hod been 
found alive in hothouses In this country —Dr T A Chapman 
exhibited immature specimens of sttniocampa graedts , T. 
gothica, T popuUit , T~ munda, T instainlis and /’. icutogra 
pKa , which had been taken out of their cocoons in Lhe autumn, 
with the object of showing the then state of development of lhe 
imago* —Mr F W Fronawk exhibits! a living specimen of 
the larva of CarttrecepAalm paJa/mm {Hfspcna paniscus) hjber- 
natmg on a specie* of gran* which he believed 10 be Bramus 
as per Tba Rev Canon Fowler and Mr H Cou cap) eased 

their interest at seeing ihC larva of this local species, the imago* 
of which they had respectively collected in certain wood* in 
Lincolnshire and Northamptonshire. Mr Gom stated that the 
food-plant* of the Hpecies were supposed to be Plant+go ma/cr 
and Lymfrurui cn status, but that ihe larva might possibly leed 
on Bramus aiper — Mr C G Barrett exhibited a long seiiea 
of remarkable melaaic varieties of Boarmia rs/amdaJa, bred 
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by Mr A E Hall from larvE collected near Sheffield —Mr 
W Farren exhibited four varieties of Papiho machaon from 
Wicken Fen , alio a aeriea of two or three apeciea of Ntpticulct 
pinned on pith with the “ minutlen Nadeln, for the purpose of 
showing these pins —Canon Fowler exhibited specimens of 
XyUborus ptrforanSj Woll which had been devastating the 
sugar canes In the West Indies —Mr E B Poulton, F R S , 
showed, by means of the oxy-hydrogen lantern, slides of various 
Larvx and pupa, in illustration of ms paper, read at the October 
meeting, entitled, "Further experiments upon ihe colour- 
relation between certain lepidoptcrous larvee and their surround¬ 
ings '* He stated 1 hat he believed that nineteen out of twenty 
larv* of Geomeinda possessed the power of colour adjustment 
Mr F Memfield, tne Rev J Seymour St John, and Mr 
Jacoby took part In the discussion which ensued —Mr F, Mer- 
nfield read a paper entitled, "The effects of temperature on 
the colouring of Pttrts napt, Vantsia atalanta, Chrysophanus 
phlaas and Ephyra punctata,” and exhibited many specimens 
thus affected Mr Poulton, Dr F A Dixey, Mr. Elwes, 
and Mr Jenner Weir took part in the discussion which 
ensued —Mr Kenneth J Morton communicated a paper en¬ 
titled, " Notes on HydroptiLidtZ belonging to the European 
Fauna, with descriptions of new species M —Dr T A Cnap- 
man read a paper entitled, "On some neglected points in ihe 
structure of the pupa of Heterocerous Lepidoptera, and their 
probable value in classification , with some associated observa¬ 
tions on larval prolegs ” Mr Poulton, Mr Tutt, Mr Hamp 
■on, and Mr Gahan took part in the discussion which ensued 
— Mr J Cosmo-Melvill communicated a paper entitled, 

" Description of a new species of butterfly of the genus 
Cahnaga, from Siam "—Mr W L Distant communicated a 
paper entitled, " Descriptions of new genera and species of 
Neotropical Rhynchota,” 

Paris. 

Academy of Sciences, December 12.—M d'Abbadie in the 
chair —On certain asymptotic solutions of differential equations, 
by M Emile Picard —Description of a new electric furnace, 
by M Henri Moissan The furnace consists or two bricks of 
quicklime one upon the other, the Lower one of which is pro¬ 
vided with a longitudinal groove which carries the two electrodes, 
and between them is a small cavity serving as crucible, which 
contains a layer of several centimetres of the substance to be 
experimented upon The laLter may also be contained in a 
small carbon crucihle Ihe highest temperature worked with 
was 3000“ C , produced by a current of 450 amperes and 70 
volts consuming 50 horse power In the neighbourhood of 
2500°, lime, strontia and magnesia crystallized in a few minutes 
At 3000* the quicklime composing the furnace began to run like 
water. At the same temperature the carbon rapidly reduced 
the oxide of calcium to the metallic state The oxides of nickel, 
cobalt, manganese, and chromium were reduced in a few seconds 
at 2500', and a button of uranium weighing 120 gr was ob¬ 
tained from the oxide in ten minutes at 3000° —Action of a 
high temperature on metallic oxides, by M Henri Moissan 
In all the experiments, the simple elevaiion or temperature pro¬ 
duced the crystallization of all the metallic oxides experimented 
upon —On the existence of the diamond in meteoric iron of the 
Caflon Diablo, by M. C Fnedel A careful analysis has placed 
beyond doubt the existence of diamond in a portion of the 
Arizona meteorite presented to the Ecole den Mines It occurs 
in small grains or a fine powder disseminated through the iron,— 
On the laws of expansion of fluids at constant volume , coefficients 
of pressure, by E H Amagat —On the means of diminishing 
the pathogenic power of fermented beet root pulp, by M Arloing 
—On the employment of free balloons for meteorological observa¬ 
tions at Very great heights, by M Ch kenard —Photographic 
observations of Holmes s comet, by M, H Deslandrea —On the 
locus of the mean diitancei of a point of an ordinary epicycloid, 
and of the successive centres of curvature which correspond to 
it, by M G Fonret —On ordinary linear differential equations, 
by M, Jules Celt.—On the common came of the evaporation 
and surface tension of liquids, by M G van der Mensbrugghe 

_On the relation between the velocity of light and the Rise of 

the molecules of refracting liquids, by M P Joabin, From a 
comparison of a large number of substances the following law 11 
deduced , The refraction is proportional to the square root of 
the quotient of the weight of the molecule by the number of 
constituent atoms (mean weight of the atom) —On the anomalous 
propagation of the light waves of Newton’s rings, by M Ch. 

abry.—On transparent diffusing globes, by M. FrAdureau.— 
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On a relation between molecular heat and the dielectric constant, 
by M Runolfuon —On the employment of guard-ring con¬ 
densers and absolute electrometers, by M P Curie —On the 
density of oxide of carbon and the atomic weight of carbon, by 
M A Leduc.—Critical reduction of Stas's fundamental deter¬ 
minations on potassium chlorate, by M G Hmrichs.—On a 
chloro Iodide of carbon, by M A Besson —Action of anhy¬ 
drous hydrofluoric acid on the alcohols, by M Maurice Meslans 
—Action of sulphuric acid on citrene, by MM G Bouchardat 
and J Lafont —Analysis of sulphate of quinine and quantitative 
determination of quinine in presence nf the other cinchona 
alkaloids, by M L Barthe—On the assimilation of the omasum 
to the abomasum of the Ruminants from the point of view of 
ihe formation of iheir mucous membrane, by M J A Cordler 
—On the differential osteological characters of rabbus and hares , 
comparison with leporides, by M F X 1 eshre —Remarks on 
the preceding communication, by M Milne Edwards —Myxo 
spondia of the bile duct of fishes , new specieB, by M P 
ThiLohaD —Method for ensuring Ihe conservation of vitality in 
plants brought from distant tropical regions, by M Maxime 
Cornu —On ihe difference of tranamMSibility of pressures across 
ligneous, herbaceous, and sud ulent plants, by M Gaston 
Honmer —On the structure of the Girtchemacctr, by M Georges 
Poiraull —Salivary secretion and electric excitation, by M N 
Wedensky —Action of [he extract of cows’ blood on animals 
affecled with glanders, by M A Babes —The bhzeard of 
December 6 and 7, 1892, by M Cb V ZeDger 
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THURSDAY, DECEMBER 29, 1892 

GORES “ VISIBLE UNIVERSE" 

The Visible Universe By J Ellard Gore, ERAS 
(London Crosby Lockwood and Son, 1893) 

'T'HE object of this book is “ not to propound any new 
X hypothesis, but simply to explain and discuss 
theories which have been supported by well-known 
astronomers and other men of science w as to the “evolu¬ 
tion of Lhe Solar System/* and to give a popular account 
of the “ construction of the Universe as we see it, and its 
probable development from pre-existent matter" 

Mr Gore has already acquired considerable success as 
a popular writer on astronomical subjects, and the scheme 
of the present volume is, as we might expect, a very good 
one The first three chapters are devoted to a popular 
account of the hypotheses of Kant and Laplace, the 
principal objections that have been urged against them, 
and the modifications and additions suggested by recent 
research In subsequent chapters such subjects as the fuel 
ofthe sun, the luminiferous ether, the constitution of matter, 
celestial chemistry, and the meteontic hypothesis are 
dealt wuh Mr Gore then reaches the purely descriptive 
portion of his subject, and gives excellent chapters on the 
Milky Way, and on “ the latest results respecting the dis¬ 
tribution of stars and nebula and their relative motions " 
Various theories of the construction of the Universe are 
then discussed, and in a final chapter the idea of infinite 
space and a finite universe is developed 

Although the general scheme of the book 15 excellent, 
the execution falls in many places far short of ns promise 
and our expectations When Mr G >re confines himself 
to the historical and descriptive his work is, on the whole, 
well done, but in discussing theones he has jn several 
cases obviously ventured out of his depth, and has con¬ 
sequently spoiled what would otherwise have been a 
valuable addition to popular astronomical literature 
For his chapters on the Nebular Hypothesis and Faye's 
theory of the formation of the solar system Mr Gore has 
largely availed himself of M Wolfs “ Les Hypotheses 
Cosmogomques " He has also introduced extensive 
quotations from “ the late Mr Jacob Ennis," but in con¬ 
sidering Ennis as an authority, Mr Gore is probably 
alone Mr Ennis was, on his own admission, not a 
mathematician, and certainly did not by “ his own dis¬ 
coveries," place the nebular hypothesis on a firm mathe¬ 
matical basis. He proved Mars could not have satellites ; 
that the heat of the sun was entirely due to chemical 
combination; that Sinus has twelve planetary attendants, 
and made several other equally important discoveries 
Lfu mathematical demonstration of the truth of the 
nebular hypothesis is about as sound as the wqll-knnwn 
proofs that the earth’s surface is flat. Mr Gore would 
have done well to have omitted the quotations from Ennis, 
and to have filled the space with a fuller account of the 
recent mathematical investigations of the nebulhr 
hypothesis, especially those of Prof. G H Darwin. 

Quoting freely from Young and Sir William Thomson, 
Mr Gore 11 fairly safe in his chapter on the fuel of the 
suo, but ho is in error In stating that 11 the 
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meteonc theory of the sun's heat must be abandoned " 

It is true that the larger portion of the solar heat is 
believed to be due to shrinkage, but it is generally con¬ 
ceded that a considerable fraciiun has its origin in falls 
of meteoric matter into the sun \ glaring case of the 
misuse of a scientific term occurs in this chapter (p 53), 
whtre Mr Gore is responsible for the statement that 
“ the theory generally held by astronomers ascribes the 
heat of the sun to shrinkage of its muss caused by gravi¬ 
tation ” Mr Gore surely meant volume 

The chapter on celestial chemistry is meagre and un¬ 
satisfactory It seems incredible that the application of 
photography to spectroscopic work is not even mentioned, 
and that no allusion is made to the Draper catalogue of 
photographic stellar spectra, to Rowland's photographic 
map of the solar spectrum, or to any of the recent photo¬ 
graphic work Mr Gore is also in error in this chapter 
when he states (p 79) that although the great nebula in 
Andromeda 11 has never been resolved into stars the evi¬ 
dence of the spectroscope shows vt is not gaseous " Bright 
bands have been seen in the spectrum by Backhouse 
Fowler, and myself, and these have been identified as 
probably due to carbon radiation 

The Meteontic Hypothesis is dealt with in consider¬ 
able detail, and here Mr Gore is most seriously in error 
He gives what is professedly 11 a review of the principal 
facta and arguments advanced by Lockyer/* and care¬ 
fully enumeraies all the objections that have been urged 
by 11 his opponents," ending the account with the opinion 
that 11 on the whole, therefore, we seem bound Lo conclude 
that the weight of evidence is against the truth of the 
Meteontic Hypothesis," The chapter bears internal evi¬ 
dence that Mr Gore began his consideration of this 
hypothesis with the opinion which he enunciates as hii 
final judgment, already formed 

The summary of Prof Lockyer’s book has not been 
made wuh the care that should have been bestowed upon 
it There are at least two misquotations, on p 91, 
the substitution of 11 penastron " for 44 perihelion " makes 
nonsense of what ib otherwise an important paragraph, 
and on p 113 the omission of the word “ oiher ,J con¬ 
siderably modifies the meaning of the passage quoted 
There are several errors due to hasty compilation, 
observations and theories being attributed to Prof 
Lockyer in cases where be only quotes the observations 
and adopts the theories. On p 92 Mr Gore says “ he 
(Lockyer) also finds line absorption in Comet Wells 
and the great September comet of 1882 11 This is mis¬ 
leading, the observations of absorption having been made 
by Copeland, Maunder, and Vogel On p 93 we find 
the “theory that the light of comets is due to collisions 
between the component meteorites " attributed to Prof 
Lockyer The theory is due to Reichenbaeh, Tail, and 
Sir William Thomson , Prof Lockyer’s contribution being 
the demonstration that spectroscopic observations lead 
Lo and support the hypothesis The results of Tail’s cal¬ 
culations given on pp, 227-229 of the “ Meteontic Hypo¬ 
thesis ” are also attributed to Lockyer on p 93 of Mr 
Gore's book On p 95 we read, “ the spectra of the true 
nebulz consist of a very faint continuous spectrum 
crossed by one, two, three, or four bright line* " Lockyer 
gives seventeen bright lines in his table Mr Gore’sfoot- 
note that 11 the complete hydcogeo senes of lines werr 

K 
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photographed by Dr HugginB in 1890,” in the great 
nebula in Orion 19 also a mistake 

Mr Gore has evidently failed to appreciate the 
importance of several portions of Prof Lockyer's 
book, and has consequently omitted to mention them 
in his summary Thus the observations of metcontic 
glows recorded on pp 49 51 of the ** Meteontic 
Hypothesis” are entirely passed over In these 
experiments it was found that on slowly warming 
meteorites in a vacuum tube through which electric dis 
charges were parsing, the spectrum of hydrogen was 
first developed, then carbon was added, and the first 
line due to any metal was the 500 line which is the 
characteristic nebular line Further heating gave the 495 
line and then the D magnesium lines These experi¬ 
ments, omitted in Mr Gore's summary, are an effective 
answer to the objections of Messrs Liveing and Dewar 
given on p. 116 of this book, for we have here the 
500 line developed in presence of hydrogen, and at a 
lower temperature than the B lines 

Mr, Gore believes that “ one of the crucial tests of the 
meteontic hypothesis" is the question of the identity of 
the 500 nebular line wiLh the mignesium fluting at this 
wave-length He says (p 86) that 11 it is on the identity of 
this fluting (or rather its brightest edge) wuh the chief 
line in the spectrum of the nebula that the meteontic 
hypothesis mainly depends,’* and from pp 118-121 it is 
obvious that he thinks the evidence conclusively against 
the hypothesis on this point 

In the first case the identity of the 500 nebular line 
with magnesium is not essential to the meteontic hypo¬ 
thesis, although the latest observations have strongly 
supported the case for the identity The mam point is 
whether the 500 nebular line is due to high or to low 
temperature, and whether nebula are high or low tempera¬ 
ture phenomena. Previous to the publication of Prof 
Lockyer’s book all cosmical bodies were believed to be 
cooling The nebulae were considered to be the hottest 
of all bodies, and on losing heat were supposed to pass 
into stars of the Sinan type Further loss of heat con¬ 
verted them into stars of the solar type, and by snll further 
loss they became red stars with banded spectra before 
reaching final extinction This hypothesis was sup¬ 
plemented by Dr Croll, who suggested that nebulae were 
formed b) the complete and almost instantaneous vola¬ 
tilisation of these dark bodies on collision, the heat 
generated by impact being sufficient for ihe purpose 
Lockyer's hypothesis supposes nebula to be loose swarms 
of colliding meteorites Condensation of these swarms by 
gravitation increases ihe number of collisions, and as the 
temperature rises we get stars with bright lines in their 
spectra. Further increase of temperature gives red stars 
of Seech i’s 111 class, which pass with still rising tem¬ 
perature Into stars wuh fine absorption lines in their 
spectra, and so on until the Sinan type is reached, in 
which we have the highest temperature. Collisions have 
now ceased and the process of cooling begins, the stars 
passing into the solar type, then Into red stars of Secchi's 
IV class, and to final extinction. 

The lines in the spectra of nebulc and bright line stars 
according to this theory may be due to three causes 
(a) Radiating vapours filling the inter»pacei between 
the meteorites ; the lines of hydrogen and the bands of 
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carbon being due to these {b) Low temperature lines of 
metals, due to grazing collisions of meteorites (tr) High 
temperature lines of metals, due to direct collisions It 
is essential to the theory that low temperature lines o 
metals should be found in nebulae spectra, and the low 
temperature origin of the 500 line seems clearly esta¬ 
blished Its chemical origin is of quite secondary im¬ 
portance That it is due to low temperature is shown by 
the experiments on meteontic glows which Mr Gore 
omits , by its presence in comets away from the sun, as 
observed by Huggins in 1866 and 1867 (this being the 
only line present), by Vogel m Coggia’s comet, and 
Konkoly in the great September comet of 1882 , and also 
by the fact that it persists in all temporary stars as the 
temperature falls and is Lhe last line to disappear Until 
these facts are explained away the foundation of the 
meteontic hypothesis remains unshaken Mr Gore seems 
unaware that this main point is now generally admitted, 
for aUhough the low temperature origin of nebulse was 
denied by Dr Huggins as late as 1889, it was adopted 
in his Address to the British Association at Cardiff in 
1892 

I here is early evidence in the book that Mr Gore has 
entirely faded to grasp this essential point of the hypo¬ 
thesis On p 41, discussing Croll's impact theory of the 
formation of nebulae, he says, f ‘ according to Prof Lockyer 
the temperature of the original solar nebula was as high 
as that of the sun at present” Mr Gore would have 
done well to have noted that on p 528 of his book Prof 
Lockyer explicitly states that kl the temperature of the 
most prominent radiating vapours in nebulae is about 
that of the Bunsen burner " 

Mr. Gore's misconception of the theory and the spirit 
in which he approached us discussion are also shown on 
p ioi, where he say*, “ All these conclusions rest, of 
course, on the supposed coincidence of certain lines in the 
spectra of comets, nebulae, and stars, wuh bright lines and 
flutings, a coincidence which has been disputed by other 
observers Relying, however, on the accuracy of his 
experiments, Lockyer proposes a new grouping of cosmical 
bodies He supposes some of these bodies to be increas¬ 
ing in temperature, while others—like our own sun—are 
cooling " To ihis he adds a footnote, 11 Lockyer's curve 
rests on this assumption, but it should be seated that 
some astronomers doubt that the sun is really cooling p 
We should be glad to know who these u astronomers ” are 
Mr Gore himself is evidently not of their number, for he 
distinctly recognizes the sun as a cooling body in his 
chapter on the fuel of the sun, and specially mentions it 
as such on pp 42 and 53, It is possible Lhat Mr Gore has 
misunderstood the apparently paradoxical fact that a body, 
in changing from a gas to a liquid, may rise in tempera¬ 
ture while losing heat, but that will not justify the loose 
style which leaves it to be understood by the general 
reader that Lockyer's curve rests solely on his experi¬ 
ments, and the 11 assumption ” that Lhe sun is cooling, and 
that this face is doubted by some astronomers We are 
quue aware that Mr Gore's expression will bear other in¬ 
terpretations, but this is the idea conveyed to several 
readers to whom we have shown the book. 

Returning to the question of the coincidence of the 500 
nebular line with magnesium, the evidence recorded by 
Mr Gore is In favour of, rather than against, the identity. 
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Hib facts are — Huggins finds the wave-length in the 
Onon nebula as 500475. the magnesium fluting being 
5006 5, a difference of 1 75 At the same time, Huggins 
finds very little, if any, sensible motion in the line of sight 
Mr Keeler finds as a mean from 10 nebula 5005 63 , 
magnesium being, according to his measurement, 
5006 36, a difference of 68 These latter observations 
complexly invalidate Huggins’s evidence on this 
point, especially as Mr Keeler recognizes a motion 
of recession for the Orion nebula of 107 miles per 
second 

Mr Gore ought to have recorded the fact that in 
Keeler's observations the comparisons for different nebulae 
gave the magnesium sometimes more refrangible and 
sometimes less refrangible than the nebular line Later 
observations of Keeler, “ corrected for the earih's orbital 
motion and the sun's motion,” give the nebular line a wave¬ 
length of 5005 93, 1 e t only 43 from the magnesium 
Assuming Keeler's latest results as perfectly correct, and 
placing his position at Charing Cross, while representing 
the position found for this line by Dr Huggins in 1868 at 
St Paul's Cathedral, we find Dr. Huggins's limiting posi¬ 
tions in 1889 as the extreme east and extreme west ends 
of Green Park, his 1890 pnsiLion in the middle of Green 
Park, while the magnesium fluting will be at Cecil Street 
When we consider that a motion in lhe line of sight of 
less than twenty miles per second will make the nebular 
line and the magnesium fluting absolutely coincident, that 
the rale of the sun's motion in space is estimated but not 
absolutely known, that these measurements are probably 
the most difficult of all astronomical observations, and 
that every increase of power and accuracy has brought 
the lines closer together, we are certainly not justified 
in Btating that the “ weight of evidence" is “against the 
truth of ihe hypothesis " The differences in recorded 
wave-lengths of well-known solar lines by experienced 
observers are in many cases greater than the difference 
in question here 

Mr Gore regards the dispersion used by Prof Loekyer 
as insufficient, and yet he records that sixteen prisms were 
used by Loekyer in some of his observations of the co 
incidence of the nebular line with magnesium, so that 
his dispersion was actually greater than that used by Dr 
Huggins, and two-thirds that of Mr Keeler, whose 
dispersion equalled twenty-four prisms. 

The objections to thrtt portion of the meteontic hypo¬ 
thesis whuh deals with the meteontic origin of the lines 
in the auroral spectrum do not in any way affect th* main 
hypothesis. That this subject is unimportant is distinctly 
recognized by Prof Loekyer. “ Meteoi 1 tic Hypothesis," 
P 97 . where he claims chat “certainly the coincidence is 
such as to justify us in regarding meteontic dust as the 
origin of ihe spectrum until a better and more probable 
origin is demonstrated *' 

We aie told (p 12a) that Mr Monck objects to 
Lockyer's hypothesis, because it contains no explanation 
of 11 why all the planets and asteroids and the great majority 
of'the satellites revolve in the same direction, why (fee 
orbiu of the larger bodies of the system deviate so little 
► from the circle and why they are so nearly in the same 
plane." Ihis was asked in 1890, and yet Prof G H 
Darwin bad in 1888 shown that a swarm of meteorites 
which, on the meteontic hypolhesiB would form a nebula, 
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may be considered as a gas, and therefore any answer 
that the nebular hypothesis can give to these questions 
will also apply to the meieontic hypothesis 

Such puerile suggestions as that the meteorites used 
by Prof Loekyer “ may have been' * of terrestrial origin * 
<l that meteor clouds dense enough to produce the requi¬ 
site amount of light by their collisions woul I also be 
dense enough to intercept a great part of it again on its 
way to the eanh" (the italics are ours); and objections 
based on Mr Monck's interpretation of Prof Newton's 
calculations, and on opinions to which Mr Monck 
“ inclines" as to the origin of certain comet3, are evi¬ 
dence that Mr Gore has not hesitated to avail himself of 
anything that in any way seems to d segree with the 
meteormc hypothesis The whole of the " objections " 
of the “ opponents " of Prof Loekyer recorded by Mr 
Gore are on matters of secondary importance, and 
have been insisted upon by hun owing to his complete 
misconception of the theory As a guide to ihe meteontic 
hypothesis his chapter is misleading, and utterly valueless 
either as exposition or as criticism. 

Alter his account of the meteontic hypothesis Mr 
Gore abruptly turns to a comparison of the vanous 
drawings that have been made of the Milky Way, and 
gives an interesting and valuable summary of the present 
state of our knowledge as to star distribution and move¬ 
ment and the construction of the Universe. For this 
portion of the book we have nothing but praise It Is 
carefully written and copiously illustrated Mr Gore has 
evidently taken the word 11 visible" in its widest possible 
sense, for he includes not only things visible to the retina 
of the eye, but those visible to the retina of the camera , 
and six excellent reproductions of photographs of nebulz 
and stars clearly demonstrate the su >erioniy of ihe latter 
for astronomical purposes. It 13 probable that the useof 
photography in the preparation of complete charts of the 
Milky Way will throw much new light upon many of the 
points discussed in this portion of the book, and may 
profoundly modify many of the views at present held , 
but in presenting a clear and concise account of the 
present state of our knowledge Mr Gore has made a 
valuable addition to the literature of the subject An 
appendix, in which are given vannus calculations and 
tables involved in the discussion of several points raised 
in the book, and a usetul index, complete the volume 

A Taylor, 


THE IRON MANUFACTURE IN AMERICA 

On the American Iron Trade and its Progress during 
Sixteen Years By Sir Lowthian Bell, F R.S 
(Edinburgh and London . Ballantyne, Hanson, and 
Co) 

T is impossible, in the limited space at our disposal, 
adequately to review this remarkable book, in which 
no bramh of a very comprehensive subject appears to 
have escaped the author's close attention 

So full of detail and so exhaustne of the subject-matter 
are the various sections into which the work is divided, 
that we can do little more than glance at the numerous 
subdivision ■. 

The first section, dealing with international trade, dis- 
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cusses at length the American policy of protection 
Comparison is made of American exports as affected by 
British free trade Then follows a series of short art- 
irles on various subjects—the Anglo-American, imports 
of tinplates from this country, imports and exports of both 
countries, America as consumer and as exporter, and 
other important matters Uy way of illustration copious 
tables are adduced with the author's deductions there¬ 
from, and these will well reward the closest attention, 
Section 2 deals with the relative cost of the necessaries 
of life in various mining and metallurgical localities — 

u In the United Stales the manufacturers are enriched 
at the expense of the agriculturist and of other con¬ 
sumers, Some time before the abolition of protective 
duties in the United Kingdom years of scanty harvests 
entailed a great amount of misery among the labouring 
population of these islands, and at all limes the landed 
interest by the protection granted to it by law, imposed a 
burthen upon industry generally This relation between 
land and industry is now, as we have seen, reversed in the 
United States, by which, according to our views, the 
manufacturers are enriched at the expense of the agri¬ 
culturists and of other consumers 

" Circumstances have greatly changed since the repeal j 
oT the corn laws, and the general introduction of free 
trade in the British Isles, for we have a people, the largest 
food importers in the world, obtaining their supplies 
3000 miles from where they are grown, frequently at 
prices as favourable as those charged in the cities of 
America itself” 

Sir Lowthian Bell appears to grasp fully a difficult situa¬ 
tion, and gives a fair summary of the relative economic 
position of the two countries, and though his views will 
hardly be endorsed in their entirety by Americans, the 
present statement of them cannot fail to strengthen the 
movement now in progress towards a modification of the 
existing fiscal pohev 

It is somewhat out of our province here to comment 
upon the protective policy so ardently advocated in 
America, but we are of opinion that had iron manufac¬ 
turers in the States adopted, even partially, our policy of 
free competition, they and their employes would now have 
been in a stronger position, and would have had a better 
prospect of successfully competing with us It is possible 
that the very natural desire to foster the home industry 
has carried them a little too far 

In the next section the assemblage of materials on 
American is compared with that on British railways in an 
exhaustive manner 

Section 5 treats of the iron ores of the States, and is 
fully illustrated with maps, topographic and geological, 
together with the coal fields The quantities raised 
at different periods are given, and show that in ten 
years the production of ore has been fully doubled 
This is followed by a detailed account of the mines 
and costs of working Pages 96-104 contain some 
interesting speculative matter on the genesis of iron 
ores, the dost of raising ore, together with chemical 
analyses, is compared with that of Great Britain and 
other countries* The importance of having iron free 
from phosphorus is shown It is noted that iron ore 
suitablt fer the Besiemer acid process has been imported 
In 1880 only 27 35 per cent of native ore was deemed 
suitable and raised for this purpose 
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Treating of raw material in the States, the writer gives 
a vivid picture of the boundless wealth of both ore and 
fuel existing within a limited area In the great Lake 
district there is a wide strip of country over 1000 miles 
Jong, where ore is found, and this is insignificant when 
compared with the immense resources of fuel The origin 
of natural gas, petroleum, and its uses receive attention 
—"natural gas 13 not a suitable form of fuel far the blast 
furnace 99 

Section 9, on the manufacture of coke, is interesting 
At the outset coke is defined and compared with its 
analogues—anthracite or native coke The losses neces¬ 
sarily entailed in the manufacture of coke are discussed, 
together with modes of minimizing them It is shown 
that it is impossible to utilise the gases evolved in 
coking or heating coal in the blast furnace, and how 
slowly this was realized in early practice 

Here the author’s ripe experience comes into play 
The rationale of coking is tersely put, together with the 
methods dealing with the utilization and recovery of the 
ammonia, tar, &c } the products of the destructive distil¬ 
lation of coal, "or coking," with special appliances 
adapted for this purpose The comparative merits of 
' hard and soft coke in the blast furnace are discussed 
Commercial details are appended, which speak for 
themselves! and which appear accurate 
From the section on the manufacture of pig iron it 
may be gathered that the gigantic methods of procedure, 
and the enormous energy diplayed in the business of the 
American iron manufacture, leave Lhe average cautious 
Englishman in the rear There is, however, the reverse 
side for consideration it is questionable whether even 
the magnificent results before us have not been purchased 
at too great a cost Enormous quantities of iron have 
without doubt been turned out, such as would never have 
been dreamt of here , but it would seem that authorities 
are not yet in agreement as to the relative merit of 
English and American practice So far our American 
cousins appear satisfied, pointing triumphantly to the 
saving of both time and material accruing from their 
present practice At the Edgar Thompson Works (page 
170) one of the furnaces ran 2462 tons of iron in one 
week, and Bhowed an average make of 2813 ton9 per 
week with an expenditure of only 16 80 cwts of coke per 
ton of iron One needs, however, only to take Sir L 
Dell's elaborate demonstration of the laws which govern 
the consumption of fuel in the blast furnace, and its 
utilization for the reduction of the ore, to see clearly that 
the above production is scarcely in the domain of practical 
work, carried out under ordinary conditions with Average 
ores and fuel, ALo (p 162) he remarks, if Great Britain 
fails to offer striking examples such as are described by 
Mr. Potter and Mr Gayley, yet, all things considered, a 
more uniform as well as loftier pitch of excellence in 
British furnace work can be proved 
Our space does not admit of a complete state¬ 
ment of Sir L, Bell's proofs , shortly, he first tabulates 
the work done at Middlesbrough with that of the Pitts¬ 
burg blast furnace, and absolutely demonstrates that tfie 
large makes are not altogether due to superior practice. 

A perusal of the tabular statement given satisfactorily 
accounts for the larger consumption of fuel in the English 
J furnace. 
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The poorer ore of Cleveland consumes 3 48 cwt of 
coke, as against only 1 42 cwt in the richer ore used at 
Pittsburg for the future of the slag 
The quantity of slag determines the fuel required for 
its consumption, and here is the chief difference in the 
amount of fuel required, amounting to 2 06 cwts The 
Clarence furnace consumed 19 99 cwt ol coke per ton of 
iron , the Pittsburg furnace consumed 16 Bo, difference 
3 19, and deducting 2 06 from 19 99 cwt — 17 93, show¬ 
ing an excess of 1 13 against the English furnace This 
is practically the only margin we have for economy in 
the other sources of waste tabulated in Sir L Bell’s 
comparison of heat distribution 

A positive saving is effected of only I 13 cwt, and 
reasons are given showing that, all things considered, this 
may be counterbalanced by the increased expenses in¬ 
curred in American practice As instance pp 172-174 
there are now four furnaces in action at the Clarence 
works performing duty well after 174 years' service, as 
against the hard-dnven furnaces in America with lining 
worn out, and useless in one-sixth of the period 
The limitation is well defined in the following words, 
pp 182-183 — 

11 As one who has been fifty years at blast furnaces, 

I am greatly impressed with the pitch of excellence 
to which the Americans haye brought this useful in¬ 
vention 

“ While saying so much I have not in my mind the 
enormous makes 

“In respect to this we must remember that neither in 
materials nor in labour can we look for any economy in 
this country 

“ On ihe subject of large makes I must admit that I 
failed to shake ihe belief of my friend, Mr E C. Patter, 
that there is a great advantage in tasking the endurance 
of the furnace to the extent of reducing it to a wreck 
about every three years 

1 1 cannot say I am quite a convert to hi9 creed, but 
recent experience, and the unswerving conviction of my 
American friends, have raised in my mind the disposition 
to make a trial of Cleveland ironstone, on whaL I have 
thought a questionable mode of action ,J 

The question of heat intensity, or actual temperature, 
which must vary with the rate at which the fuel or coke 
13 consumed, has not been mooted, and we admit there Is 
no positive reason why it should 
Yet it is evident that a certain fuel—coke, for instance 
—may be so burnt as only to give a heat intensity barely 
sufficing for the fusion of lead On the other hand, it 
may be so manipulated, re rapidly consumed by a 
quick draught or forced blast 11 as to attain a heat 
intensity (temperature) sufficing for the fusion of pig 
iron, 11 

Working with high pressure blast and driving in a 
large volume of air (87 15 cwts, Clarence, as against 71 20 ! 
cwts. Pittsburg, see p, 172), the heat intensity must be ! 
greater in the Utter instance, and must, h according to 
the law of heat exchanges,” resufk in the more rapid 
economic fusion of iron in the hearth, also intensifyingfhe 
usual chemical reactions, This seems worth considera¬ 
tion ; temperature is an important factor—in saying this 
it must not be inferred that the estimation of the calorics 
which a given fuel evolves, and their distribution, must be 
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set aside ; on the contrary, they remain the fundameni il 
basis of any slud> bearing on the economic uses of fuel 
Finally, one gathers on the whole that American practice 
is not universally superior to ours, and competent 
authorities areas a rule inclined to a compromise In 
other words we might graft or partially adapt their practice 
to ours, so reaping the benefits of both, for something 
may be urged in favour of either system 

John Parry 


A COUNTY FAUNA 

The Fauna and Flora of Gloucestershire By Charles 
A Witchell and W Bishop Strugnell (Stroud 
James, 1892 ) 

|T would really be almost difficult to discuss this book 
in a serious spirit were it not that the publication of so 
ambitious a work as Lhe Natural History of a Counts 
must always be regarded as a serious undertaking The 
reader who has struggled through the volume will lay it 
down with a sigh—not of regret at leaving it, but at the 
thought that time has been wasted in Us compilation 
A glance at the index is almost enough to condemn the 
book, without making any attempt at further acquaint¬ 
ance Among nearly a score of errors in spelling, 
subuteo , oesalon , tinmnculus y occur as three consecutive 
words Nor is this carelessness by any means confined 
to the index Such blemishes disfigure the book from 
beginning to end ; and when, among a host of errors, we 
find such mistakes a 9 hahotida and helltborus , we 
can hardly ascribe all the blame to the printer The 
compilers usually give us 11 Cotteswold," but in the 
introduction the name is spelt " Cotswold" and there 
are pages on which both forms occur—in one case only 
a line apart 

A more serious fault is the want of balance in the 
work. The space allotted to birds occupies eighty-two 
pages, while the chapter on ants takes up nearly twenty, 
and Lhat on wasps and bees close upon fifty pages We 
may say at once that the two latter are so good, and 
stand out in such marked contrast to the rest of the work 
that, in spite of their disproportionate length, we hardly 
grudge a line of the room they occupy Perhaps, how¬ 
ever, it is the length of these papers which makes one of 
the writers on mosses omit “ many other interesting 
species,” for want of apace Another contributor caJIs 
his list of fungi 11 short and very imperfect " If the 
list 19 as complete as it is possible to make it, no one 
can fairly complain of its shortness ; but surely it is 
scarcely worth while to print an avowedly imperfect list 
in what professes to be a County Flora 

The fauna opens with a brief account of the bats, a 
mere list of names, among which we look in vain for any 
evidence of observation. The notices of the quadrupeds 
contain some interesting particulars, but they present 
liCLle that is new In the article on the badger a good 
deal of information is*given on the authority of a gentle¬ 
man who appears to think no observations but his own 
are worthy of credence One of his own observations 15 
thus Worded ; “Any one who has caught badgers at night 
knows only too well that it is certain death to a dog 
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which is good enough to hold it in the open to follow it 
into an open drain large enough for the dog Lo reach it,” 
Other people who hive hunted badgers have found that 
an extremely small terrier is quite able to turn a badger 
from its earth , and that although the dog may be hurt, 
even seriously, by its formidable antagonist, the contest 
does not by any means mean 11 certain death “ to it, 

The chapter on birds bears evidence of having been put 
together in the most casual manner Various contributors 
have sent in notes as to whether, in their experience, 
birds were rare or not, and these appear to have been 
printed without any attempt at summarizing The result 
is that the whinchat is described in one line as 
“ common ,' 1 and in the next as “ occasionally seen ” The 
marsh tit is " rare," and also “generally distributed ” 
The cirl bunting is in one line called " rare ” and “ by 
no means rare ” The coot is “rare” (') and “frequently 
met with ” The woodcock, according to one observer, 
“has been seen” If it were clear that such remarks 
applied to different parts of the county, there might be 
some sense in printing them. As they stand, they 
are useless and bewildering One contributor is sur¬ 
prised at the occurrence of the gannet just outside the 
limits of the county, because “ they generally inhabit the 
Basg Rock”! They certainly do, and “there’s mile¬ 
stones on the Dover road ” Out perhaps there is nothing 
in the who.e chapter which quite cornea up to what we 
read about two starlings that one of the contributors 
watched " fighting furiously each bird trying to 
force Us bill into that of the other He was informed 
that the purpose of each bird was by this means to render 
the opponent insensible, so as to be more easily destroyed " 

In the article on reptiles occur these remarkable 
words —“ The slowworm 19 habitually 1 slow/ but we 
know of no reptile or quadruped which, in proportion to 
its size, can move more rapidly ” 

There are several errors in spelling in the list of land 
and fresh-water shells, and it is rather misleading to 
give "Downs, under stones/’ for the habitat of the 
species here called Bacutus, without adding “ near the 
sea.” 

Hehanthemum pohfohum is given as a Gloucester¬ 
shire plant It would be interesting to know if this is 
correct The locahties usually given are in Somerset 
and Devon 

Among the illustrations are some interesting figures of 
famous trees ; but it seems hardly worth while to have 
inserted such a very ordinary-looking plate as that of the 
common crayfish 

Allusion has already been made to two chapters the ex¬ 
cellence of which is all the more marked by contrast with 
the grandiloquent flights and the trivial details of much 
of this unfortunate volume Rev W F White's paper on 
ants contains, as might be expected, accounts of many 
interesting and original observations Mr Vincent 
Perkins's excellent chapter on wasps and bees, again, is 
extremely good, though the writer deals only with the 
neigh bo urfabod of Wotton-under-Edge That so imper¬ 
fect, and, as far as much of its contents goes, we are 
afraid we must say untrustworthy, a book should ever have 
been published is matter for regret The real " Fauna 
and Flora of the County of Gloucester n yet remains to be 
written. 
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OUR BOOK SHELF 

The Chemistry of Life and Health " University 
Extension Manuals ,J By C W Kimmins, M A , D Sc,, 
Staff Lecturer in Chemistry, Cambridge University 
Extension Scheme (London MeLhuen and Co , 1B92 ) 

This little book ^is well adapted to secure the aim of 
the author, which is “to give sufficient information on 
the particular portions of the sciences involved to enable 
readers to appreciate fully Lhe fundamental 

principles of hygiene” There can be no doubt of the 
importance, one might truly say, the national importance, 
of the spread oF sound knowledge regarding the laws of 
health Such sound knowledge cannot be attained 
except it be built upon a well-laid foundation of chemistry 
and physiology To lay the foundation, and rear the 
structure, m a little book of 160 pages is almost im¬ 
possible Dr Kimmins has, wisely, omitted much , but 
whac he retains 13 of fundamental importance , his facts 
are clearly enunciated and systematically arranged A 
careful study of this book, especially when it is supple¬ 
mented, as it is meant to be, by a course of lectures, 
cannot fail to be most useful The book is written for 
ordinary people, not for professional students , the teach¬ 
ing is sound and clear The first chapter, on the principles 
of chemistry, is the least satisfactory in the book , but in 
this chapter the author has attempted, what 13 surely un¬ 
attainable, to give an elementary knowledge of the 
features of chemical action, the use of chemical symbols, 
and the molecular and atomic theory, in sixteen small 
page9 As an introduction to the study of the application 
of chemical facts and principles to the conditions of 
healthy life, the book is to be thoroughly recommended 

Naked-hye Botany , with Illustrations and Floral 
Ptoblems B) F E Kitchener, M A Pp 182 and fifty- 
two woodcuts in the text (London r Percival and Co , 
1892) 

On turning over the pages of this book one wonders why 
11 Naked-Eye Botany ,J was chosen for the title, because, 
although a small book, it has some reference at least to a 
great many things that cannot be seen wiLh the naked 
eye It is something in the way of Prof D Oliver's 
" Lessons in Elementary Botany/’ but one misses the 
Professor in it On p 7 we are introduced lo stomata, 
and physiological processes are described in some detail 
Nevertheless it contains much useful matter, and with a 
little revision and better selections would make a very 
good first book For example, the chickweed is chosen 
for the first lesson Bui the flowers of this plant are so 
small and the number of parts in the various floral whorls 
is so variable that it is not a good subject to begin with 
The " problems/’ or questions, also at the end of each 
chapter are too wide-reaching Referring to Aspidsum 
Ftl»x~mas t we are told that the "productionof tbefertilized 
seed, more correctly called oosphere, from the prothallui, 
can scarcely be made out with the naked eye." Saying 
nothing about the name given to the fertilized body, we 
must protest that u scarcely” is not the word to qualify 
the observation 

Perhaps it is too much to ask that the headmaster of a 
“ high school" should be acquainted with even remotely 
recent discoveries in physiological botany , but it would 
not be unreasonable to ask him to use the text-books of 
specialists It is now some years since the reproduction 
of Lycopodium was fully described, yet Mr. Kitchener 
still teaches that the spores are of two sorts 

The Great Worlds Farm . some account of Naturis Crops 
and how they are Grown By Selina Gaye (London * 
Seeley, 1893.) 

This is a delightful book, pleasantly written, full of 
information, and on the whole remarkably free from those 
errors, generally the results of misunderstanding, which 
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are the sins that do so easily beset writers on popular 
science The volume, which contains some excellent 
illustrations, deals with “pioneer labourers,' 1 “soil- 
makers/ 1 M soil-carriers, 1 ’ “soil-binders," “field- 
labourers,” “guests welcome and unwelcome," 
‘“nature’s militia/’ and so forth We do not propose 
to tell who or whrit the labourers, the guests, or the 
militia are. We advise those of our readers who are 
interested in the transactions of the Great World’s Farm 
to get the volume and ascertain for themselves 


LETTERS TO THE EDITOR. 

£The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nat URE 
No notice is taken of anonymous communications j 

Measurement of Distances of Binary Stars 

Some years ago I communicated to a few astronomers a plan 
for measuring the distance which separates us from some of the 
binary stars, believing, as I did, that by using the diameters of 
their paths as a basis, determinations of distance could be made 
which are impossible with the means at present in use 

This basis could, I hoped, be calculated by first ascertaining 
the velocities with which the stars are moving in their paths, in 
a somewhat similar manner to that employed for measuring the 
motions of stars with the spectroscope, except that instead of 
making a comparison with a hydrogen flame, the spectra of the 
two star-, should be compared by photographing them together 
The width of any double lines, which may show themselves 
(the one line belonging to the spectrum of the receding siar, and 
the other to the advancing one) would be a measure of their 
velocities expressed in miles. Applying this information to the 
known penod of revolution of the system, 11s diameter can al*o 
be expressed In miles, and this would enable one to estimate' 
the distance from the earth if Lhe angle between the two stars 
were known 1 his suggestion has already borne fruit, lhe 
relative velocity of some rapid, but as yet inseparable, binaries 
having recently been determined 

The answers received to my suggestions were discouraging, 
hut since then instruments have been improved, and I trust that 
you will think the matter of sufficient importance to be brought 
before the notice of your numerous astronomical readers Should 
any of them be able to make the necessary determination, a 
foundation-stone will have been laid, not only for obtaining a 
true idea of perhaps undreamt of stellar distances, but also of 
the masses of binary stars, and possibly ■ connection may 
ultimately be traced between them and the adjoining ones 
The two most brilliant binaiy stars are a Centauri and 
<* Geminorum, and as in both these cases thepaihs ire elon- 
ellipses, and the stars near their extremities, efforts should 
be directed towards determining their distances as suggested 
ab ? ve , C E Stromeyer. 

Strawberry Hill, November 16 

Remarkable Weapons of Defence 

T*H 1 following extract from a letter from such a careful 
observer 11 Mr E E, GreerrMs of such general and speclsl 
merest u to require publication 
Mr R J pocock informs me that the Acarold is almott 
■certainly Holothyrus cocanella , Gerv , a species that appears to 
be common in Mauritius, and that in the lateral membrinoui 
®rea between the carapace and the cephalothoracic limbs is a 
at lmet orifice which was regarded by Dr Thorell as of retplm- 
«My import, but In connection wun Mr Green's interesting 
discovery of the existence of offensive £lindi In this animal It 
w necessary to bear in mind the possibility of its being liie 
•utlet of the q organs. / 

The mite has such a hard Integument, that being taken into 
me tnoulha of the Juards sod birds that would probably prey 
«pon It in the situations it frequents, would probably do It little or 
no damage If It were speedily rejected. G Hampton. 

—T?? ^“Ptnylng Insects—apparently OrobatLd mites— 
found by me in the district of TallawakeUe, Ceylon (alt 
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4600 ft ) r under stones and rocks in damp, shady situations. It 
was only by accident that [ became aware of their remarkable 
weapons of delence—an exceedingly pungent secretion. 

About five hours after handling one of these insects 1 accident¬ 
ally touched my tongue with my finger Immediately m extra¬ 
ordinarily pungent, galvanic sensation or taste commenced rapidly 
to spread over my mouth, quickly reaching my throat Kinsing 
my mouth and gargling with hot waRr failed to arrest the progress 
o( the semaiiun, which was accompanied with excessive saliva 
tlon The unpleasantness lasted for several hours, and then died 
away without any further consequences. I also unconsciously 
rubbed my face, at the angle of tne eye, with the same finger , 
after which a rather pleasant warmth spread over that part of 
my face, and was distinctly perceptible the following morning 

I could not for sume lime trace the cause of this effect I 
at first put it down to the agency of a fungus that 1 had hecn 
carrying, but a further experiment negatived this idea I 
afierwards tested the insect, and found it 10 be the real agent 
The experiment was repealed at my suggestion, by a medical 
friend—Dr. R J Drummond—who can lesufy to the result 
He described the sensation as somewhat like that produced by 
the stronger menthol We both noticed that it had a numbing 
effect upon the mucous membrane of the mouth 

It is evident thaL this properLy must lie a very efficient protec 
tion to the insect The rapidity with which the secretion acts 
would cause it to be very quickly ejected if picked up by either 
a bird or a lizard—the only enemies that would be likely to 
attack it E Ernest Green. 

Eton, Pundulorja, November 


A Suggestion 

As very shortly now Nature will reach its jubilee volume, 
I hope you will permit me, os an uninterrupted subscriber 
for nearly Lwenty years, to offer a suggestion wnh regard to that 
occasion 

As the volumes of Nature comain original contributions, 
observations, and notes in all branches of science, more varied 
and valuable inan are to be found in any other scientific periodi¬ 
cal publication in existence, there is not a worker, id whatever 
branch he may be engaged, ihat does not find it necessary to be 
continually referring 10 its pages , but, unfortunately, through 
lack of a general handy Index, he discovers what he wants only 
after the expenditure of a very great deal of time and worry 
I write, therefore, not only in my own name, but (by request 
in a private wayj in that of a large number of fellow-workers in 
the sulrecis in which I am myself specially interested—biology, 
paleontology, anthropology, geography—to suggest that you 
should celebraie the jubilee of Nature by conferring on your 
readers ihe immense boon of a classified index to Its contents 
During some investigations [ was making in 1876 7 I so felt 
the need of a collected index that I went to the trouble of com¬ 
piling for myself one, up lo that date, classified according to 
sciences, subdivided again according 10 the sections of each t 
which in subsequent work saved me week* of lime and trouble. 
To my regret, thin MS got lost or destroyed, and there Ls 
nothing in connection with Nature that I, and I am certain 
every other worker, would now hail with greater satisfaction 
than the announcement ihat the means of reaching with ape- 
diiioo and precision ihe treasures at present so deeply buried in 
your (nearly) fifty priceless volumes, will be ced within omr 
reach wiih its jubilee volume Old Subscriber. 


Superstitions of the Shuswapa of British Columbia. 

Referring to the above, ai recorded by Dr George Dawson- 
F R S , in the Transactions of the Royal Society of Canada, and 
Included In your Notes of lait Issue, In which attention is called 
Lo the belief among the Shuswapa and nome other North 
American races, that small lUardn enter the bodies of men, 
pursuing them, and devouring their hearts, I was at once 
struck with the almost exact resemblance of this belief to one 
very generally prevailing in Ireland, as regards common water 
Newts, which go by the name-of Man eaters (pronounced Man- 
fllera) This I can testify to from personal knowledge , but It 
has been accidentally confirmed by an experiment which I hope 
I may be pardoned lor referring to. Where I reside are three 
Irish servant*, to whom I caused to be shown a dim*tag of the 
Water Newt, and with the request that I might be told Its 
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name, and anything k,they knew about it One of these, a 
Galway woman, spea a ng Irish belter than English, gave me 
Lhe name in her langu ge (which I won't attempt to transcribe, 
for u was a very long one), and alio said that the annuals were 
well known to jump down people's throats to iheir certain de¬ 
struction C Bltshk 

Alhensum, December 24. 


The Great Ice Age 

There u in the Astronomical theory of the Ice Age a point 
of some importance, not mentioned by bir R ibert Hall in his 
interesting work on this subject, to whu.h I invite the reader's 
attention I mean the dowses 1 with which (he difference 
between the length of summer and that of winter u varying in 
the neighbourhood of Us maximum 

To compuLe this difference and its mean value, we put 
a — the mean distance of Lhe earth from Lhe bun, 
e = the eccentricity of the earth’s orbit, 
as - the longitude of the perihelion of the earth's orbit, 

T = the length of the year in mean solar days, 

A = the difference between the lengths of the two seasons in 
mean tolar days, 

n — the mean value of this difference during the interval 
between the two dates, corresponding to w — and 

« = «i > W; 

Then, the eccentricity remaining always extremely small, the 
difference between the areas of Lhe two segments in which the 
line of the equinoxes divides the earth's orbit, may be put—and 
with sufficient accurai_y, 

= 2 ae 2a sin oj — qa l e sin us 
Hence, we find, by Keplers first law, 

A _ 4 n?c Bin 01 

l ~ ir<.V(l -'**) ’ 

and consequently, by neglecting the thud and higher powers 
of e, 

4TV sin at 


Observing that the eccentricity remains sensibly constant for 
a period of time, which is doubtless to be reckoned by many 
tens of thousands of yean, we obtain, by means of the formula 
just found, 

W J U 


tin midi* 


/: 


dot 


4Te COB to, - COS to;, 


Finally, by subslitutmg the numcncal values of qur constants, 
we shall have the following formalee for computing A and 7/ — 

A = 465* sin w, 


465? (COB to, - COS toj) 

“» “ “1 

positive values designating that Jn the Northern Hemisphere and 
negative values that in the Southern Hemisphere the summer 
exceeds Lhe winter. 

From the tint formula we deduce that, for a given eccen¬ 
tricity, the disparity in the lengths oF the seasons shall be as 
great os possible wnen the line of the equinoxes is perpendicular 
to the aiU major of the orbit Now, putting e = o, 071, the 
maximum eccentricity, the values of a and ij for a few values 

toj-W, If 

to 

95 - 85 33 

100-80 33 

105 -75 - 3*4 

110-70 3a 

115-65 32 

120-60 31^ 

“ 5-55 « 31 

130-50 ■ 30 

* 35-45 ■ 29 * 

If we remember that the longitude of the perihelion lb creases 
in about twenty-one thousand yean from o° 10 360*, then, it will 
be seen by Inspecting these results that, for example, during the 
Interval between the two dates corresponding to # = 65° and 
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of w are as follows — 




„ 90 
83 or 95 

80 or 100 
75 o* *05 
70 or no 
65 or 115 
60 at 120 
55 or 125 
50 or 130 
45 o* *35 


33 
33 
3 34 
3 * 
J 1 

3? 

as 

27 

35 

33 


u =3 115^, 1 e during a period of nearly three thousand years, 
the mean difference between Hummer and winter will be thirty 
two days, and that during this period the difference itself will 
never sink below thirty days N L, W A Gravelaar 
Deventer, Netherlands, December 17 

Aggressive Mimicry 

IN his last letter Mr Poullon observes that I am one of 
"fuur recent u mers " who have made use of the collections in 
the Natural History Museum and the Museum of the Royal 
College of Surgeons, for the purpose of illustrating the pheno¬ 
mena ol mimicry between Volucclla and Bomba r This is the 
case, but I should like to add that the sprues which I have 
depicted are not V bombyfans and B muscorum (lhe question¬ 
able resemblance of which in nature, and the erroneous labelling 
of which in the 11 show ca^es, ” constitute the grounds of Mr 
Bateson’s somewhat "aggressive” criticism on other " recent 
wriLers ”), but Y bombylans and B laptdanus t where the fact 
of resemblance can admit of no doubt (' Darwin and After 
Darwin," p, 329) Indeed, Mr Bateson fully recognizes the 
close similarity in appearance between these two species , and, 
as I refrained from giving the hypothetical explanation of It to 
which he objects, I avoided all the issues which have since been 
raised in the Nature conespondence 

Madeira, December 15 George J Romanes 


Artificially Incubated Eggs 

I have been repeatedly informed by poultry-growers and 
markei men ihat hens raised from artificially incubated eggs 
were much le^s ferule lhan those produced in the natural way 
My infoimalion has been derived from persons who did not 
even know each other It occurs to me that if true it Is a 
curious matter and worthy of some attention 

W Whitman Bailey 

Brown University Herbarium, Providence, R I 
December 10 


THE PROPOSED UNIVERSITY FOR LONDON 

A GENERAL meeting of the Association for Pro- 
motmg a Professorial University for London was 
held on Wednesday, December 21, when a report, 
which we print below, was presented by the Executive 
Committee We would call the attention of our readers 
to Lhe penultimate paragraph of this report, which indi¬ 
cates the existence of an agreement, on matters of prin¬ 
ciple between the Senate of the University of London 
and the Association 

The last general meeting of members of the Associa¬ 
tion was held on June 14, 1892, when the Executive 
Committee presented for approval a senes of proposals 
for the organization of a University in London These 
proposals were adopted as the formal expression of the 
objects of the Association 

Since that meeting the efforts of the Committee have 
been directed to the furtherance of the principles em¬ 
bodied in the above-mentioned proposals—by endeavour¬ 
ing to obtain the 1 adhesion of literary and scientific men, 
and of other persons interested in the matter, by 
organising a body of evidence to be presented to the 
Gresham University Commission, and by such other 
means as have suggested themselves from time to time. 

Immediately after the last general meeting, Prof. 
Huxley became a member of the Association, and con¬ 
sented to accept the office of president. Sir Henry 
Roscoe and the Mailer of University College, Oxford, 
consented to become vice presidents ; and the first of 
these gentlemen has since been an active member of the 
Executive Committee. 1 

The number of members of the Association is now one 
hundred and fifty 

Evidence in support of the principles of the Associa¬ 
tion has been given before the Gresham University Com¬ 
mission by the following gentlemen .—Prof. Ayrton, Mr 
F V. Dickins, Prof. G C Foster, Principal Heath, Prof. 
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Hennci, Prof Huxley, Prof Ray Lankester, Prof Henry 
Nettleship, Prof Pearson, Sir II RoBCoe, Prof. Rucker, 
Dr Russell, Prof T E, Thorpe, Prof Unwin, Dr Waller, 
Dr Windle, Prof Weldon. 

During the month of November the Committee were 
informed Lhat a Committee of the Senate of London 
University had drawn up a senes of resolutions, to be 
submitted to the Royal Commission Your Committee 
therefore requested the Vice-Chancellor to allow its 
membeis to address the Committee of the University 
Senate in support of the proposals of the Association 
The Vice Chancellor replied by inviting the Executive 
Committee of the Association to attend a meeting of the 
University Committee on Wednesday, December 7 At 
this meeting the objects of the Association were explained 
by the President, bir Henry Koscoe, and Prof Weldon, 
and the Vice-Chancellor in reply made an important 
statement, to the effect that the resolutions which were 
put forward by the Committee of the Senate were in¬ 
tended to be understood in such a manner as to render 
them perfectly consistent with the programme of the As¬ 
sociation. The resolutions proposed by the University 
Committee, and since adopted by the whole Senate, are 
as follows — 

The Senate having reason to believe that a distinct 
expression of opinion may be useful to the Commis 
stoners at the present sLage of (he inquiry, desire to recall 
to their attention the fact that during last year the Senate 
approved a Scheme for a Reconstitution of the University 
which provided for the constitution of Faculties consist¬ 
ing of teachers and of Hoards of Studies in each Faculty, 
and for the election of members of the Senate by the 
Faculties , and that the Scheme further proposed to con 
fer on the University power to hold real property 
and to accept grants, gifts, devises, and legacies for the 
purposes of the University, including ihe establishment 
of Professorships and Scholarships, whether attached or 
not to any particular College, apd the furtherance of 
regular liberal education and of original research 

The Senate now desire to state that, if in accordance 
with the decision of the Commissioners, the Senate is 
prepared, in order to promote the efficiency of the Uni¬ 
versity, and with a view to its reorganization as a Teach¬ 
ing University in and for London, without curtailment of 
the functions which it now discharges— 

(a) To establish and incorporale.with the University 
Faculties m Arts, Science, Laws, and Medicine, and 
Boards of Studies acting thereunder 
iP) To provide for the incorporation with the Univer¬ 
sity of Teaching Institutions of the higher rank 
M To utfliae, with their consent, existing organisations 
for higher culture, and subject to such utilization to insti¬ 
tute and maintain Professorships and Lectureships, 
whether for academical or other purposes, and generally 
to assume such functions as may be required for the 
furtherance and superintendence of a regular liberal edu¬ 
cation, and for the prbmotion of original research 
W To accept and administer fees and stfch other 
funds, public or private, ai%fnay be necessary, and may 
be granted or given for the purposes of the reorganized 
University 

M To provide for the adequate representation of the 
Professoriate on the Senate. 

The Committee regret that Prof. Pearson, whose energy 
and enthusiasm have been of such essential service to 
the Association, has felt obliged ttTVetlre from the office 
of Secretary His place has been taken by Prof. Weldpo 

THE MANCHESTER MUNICIPAL TECHNICAL 
SCHOOL. 

T N his interesting address on technical education, when 
_ distributing the prises of the Manchester Municipal 
Technical School, on the 19th inst, Mr. Balfour pointed 
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out lhal the occasion was an important one, not only in 
the history of technical instruction in Manchester, in the 
history of the Corporation of that cii), bul also in ihe 
commercial and manufacturing history of Manchester 
itself, since this was the first public occasion of the dis¬ 
tribution of prizes to the scholars of the Technical School 
and the school of Art since these schools were taken 
over by the municipality, and supported on of the 
public funds of the city The fact that the Cor¬ 
poration of the northern metropolis has taken pos¬ 
session of the School of Art and of the flourishing 
technical School, founded a few years ago on the 
sue of the old Mechanics’ Institution, is one which 
may well claim the attention of the leading states¬ 
men of our time, and Mr Halfour has done good service 
to this great educational movement by thus placing 
prominently before the country the part which our muni¬ 
cipal authorities are now playing in the matter h ully 
alive to the revolution which these changes are bring¬ 
ing about in our educational system, Mr Halfour, 
speaking to the teachers and students, insisted lhat 
there is now thrown upon them something more than 
personal responsibility, something more than the desire 
for self-advancement They are concerned, he said, in a 
national work, and ought to look at it from a national 
point of view, and it is Lhis public aspect of the question 
which justifies and more than justifies the Corporation for 
having taken up this great work and for having created 
the greatest technical school at present ex sting in Eng¬ 
land, but which, great as it is, is still in its infancy, and 
will ) et show developments which will astonish those who 
are now devoting their lime to it in so public-spirited a 
fashion. 

Then spoke Mr Councillor Hoy, the chairman of the 
Technical Education Committee of the Corporation, and 
in thanking Mr Balfour for his " thoughtful and charm¬ 
ing address ” added that it was only nine months since 
these schools were handed over to the Corporation, that 
they had to master the whole machinery of the education, 
to arrange all the details of the transfer, but that in addi¬ 
tion they had plungfed right away into the necessary steps 
for erecting a new And enlarged school 

So it is evident that the men of Manchester do not 
allow the grass to grow under their feet The> 
know that the business they have undertaken is 
a big one. add they, like good business men, are pre¬ 
pared boldly 10 meet the necessities of their position. 
How boldly arid how completely they propose to do so 
will be seen when we learn what arc ihe proposals which 
they have made for carrying on their work, for making 
the necessary preparations, for giving the highest and 
mo9t complete technical training which can be given in 
all those matters upon the satisfactory accomplishment 
of which, the industry and commerce of the vast district 
of which Manchester is the centre depends At present 
the work of the Technical School la earned on in three 
different buildings, one the old Mechanics Institution 
where the great bulk of the teaching is done, another in an 
old warehouse fitted to suit the wants, as far aa may be, 
of the electrical engineering department, and a third in 
the buildings of a school where a very completely- 
equipped department for the scientific study of the cotton 
manufacture is arranged Needless to say lhAt none of 
these three buildings provide sufficient or adequate 
accommodation for the proper practical teaching and 
illustration 6f their subjects, and no sooner had the Cor 
oration Committee become acquainted with what they 
ad to do, and the means placed at their disposal for 
doing it, than they made up theiT minds that a new 
building must be erected fully representative of the 
present needs, and with room, if possible, for future 
development! 

But before committing themselves to plans or estimates, 
this committee wisely determined to see with their o*n 
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eyei what was clomp and had been done elsewhere 
They visited (he English schools, such as they are, and, 
more important, they went abroad and inspected the well- 
known technical schools on the continent, and on their 
return they issued an interesting report containing not 
only an account of what they saw and learnt, but the con¬ 
clusions they drew as to how far their Manchester schnol 
should be modelled on foreign lines This journey of 
inspection gave the members of the committee a new and 
enlarged view of their duties and they returned home 
with the determination that if they could not approach 
the size of such buildings as the Zurich Poly techmcum or 
the Technical High School of Charlottenburg, at any rate 
they would put up a school which should be as complete 
m its parts as any similar institution abroad and capable 
of doing for their centre work equally useful and of ex¬ 
erting an equally beneficial influence on their population 
as any of the foreign schools Some captious critics were 
loud in their condemnation of such a way of spending 
public money as that of sending a number of Manchester 
men on an educational tour abroad In fact, no money 
could be or has been more judiciously or more economic¬ 
ally spent Without a knowledge from personal obser¬ 
vation of what is doing elsewhere, these gentlemen could 
not possibly have earned out their business to a success¬ 
ful issue , with such a knowledge they can and will do it 
Fortunately for Manchester, the necessity for technical 
training of the people was long ago preached by one of 
her moBt distinguished sons, the late Sir Joseph Whit¬ 
worth,and his legatees,knowing his views, presented a 
site for the school of 5000 square yards, situated in the 
centTe of the city, and well placed as regards light and 
air On this site the Corporation have decided to build 
a spacious, not to say magnificent, school, a perspective 
view of which is found on the opposite page The whole 
of the site, including 770 yards in addition given by the 
Corporation, is to he covered by buildings, and in it 
ample accommodation will be found for the work carried 
on in the present temporary premises This will include 
engineering, mechanical, electrical, civil and sanitary, the 
chemical industries, the cotton manufacture, spinning and 
weaving, the building trades, dyeing and calico printing, 
metallurgy, letterpress and lithographic printing, and 
other minor industries , industrial art and design, and the 
subjects classed under the heads of commercial and eco¬ 
nomical instruction. And in addition to these proper 
accommodation for the teaching of the pure sciences, 
mathematics, foreign languages, to say nothing of manual 
instruction and gymnastics All these matters require 
means of giving practical instruction, not only lecture 
rooms, butlaboratories. workshops, and museums, so the 
problem of satisfying all their needs is a complicated one, 
hut one which the committee are determined to do their 
best to CArry out The size of the proposed building 
called forth a large number of competing designs from 
some of the firat architects of the day, and the first 


premium waj awarded by the Committee, assisted by Mr 
Waterhouse, R.A , to Messrs Spalding and Cross, of Lon¬ 
don Their design is in Renaissance style of the early 
French period, and the internal arrangements are made 
with the view of giving a9 much light as possible The 
material is red brick with terra cotta facings , it is roofed 
jdth green Whitland Abbey slates. The building will be 
fireproof throughout, and tne flooring covered with wood 
blocki, except in the case of the dyehouie and laboratory, 
where impervious paving 11 needed One great desi¬ 
deratum its such a building Is prbper ventilation 1 this 
will be arranged on the plenum or plus pressure system, 
the air being pumped throughout the building byvfens 
by electricity, and the lighting will also be elec- 
2™! The building is six stories high, none of the rooms 
be lqWer than 15 feet clear, and averaging from 35 to 
So feet in depth. The data rooms, lecture theatres, 
Qfifctng and designing offices,laboratories, library, work- 
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shops and administrative department, as well as the stu¬ 
dents 1 and lecturers’ rooms, are all lighted from the face 
of the building with wide continuous corridors all round 
each floor, lit from internal areas, and each department 
will be as far as possible separate and self-contained 
The total avail ible floor-space exceeds 150,000 square feet 
exclusive of the corridors The main entrance hall is 85 
by 50 feet, and it is to be utilized as an industrial 
museum , on the first floor 19 a public lecture hall 30 feet 
high, and of the above dimensions On the third 
floor is the chemical laboratory arranged for 80 work¬ 
ing benches Two independent staircases, as well as 
a spacious passenger lift give access to the different 
floors, and extra exits are provided in case of fire The 
basement, which is only seven feet below the ground 
line, is to be fitted with heavy machinery and other 
apparatus used in industrial operations on a considerable 
scale Here we find the electrical and mechanical 
workshops and testing machinery , rooms fur purposes 
in which stability is necessary, experimental steam engine, 
dynamo, and secondary battery rooms , spinning and 
weaving machinery for cotton and silk , rooms for 
bleaching, dyeing, and finishing; plumbers’,bricksetters’, 
and masuns workshops , shops for repairs, and construc¬ 
tion of new apparatus, &c The upper stories contain 
the laboratories, general and special, lecture rooms, draw¬ 
ing offices, gymnasium, library, and students' reading 
and common rooms 

The following is the space allotted on the various floors 
for the several departments — 

Sq feci, 

1 Adimnutralion, Museum, Lecture Tlall, 

Library, Reading Room, Gymnasium, 

and olher office* 26 837 

2 Mechanical Engineering 18,266 

3 Applied Physics and Electrical Engineering 13,666 

4. Textile Trades 19.211 

5 Applied Chemistry,Dyeing, 4 c .Metallurgy 29,232 

6 Building Trades 10,922 

7 LeUerpress and Lithographic Printing 2,798 

8 Industrial Design 13.453 

9 Commercial Subjects 11,844 

10. Domestic Economy Subjects 6,461 


Total 


152.690 


As if to indicate the determination to make the utmost 
of their building, the Commutee have asked Sir Howard 
Grubb to design a small astronomical and meteorological 
observatory on the roof I This in the centre of smoky 
Manchester, but experts say that even here much useful 
work can he done. 

The estimate^ cost Of the building, including fittings, 
apparatus,and machinery is about£l25 000; towards this 
sum the Committee have available i 14,000 balance of 
profit from the Jubilee Exhibition ; /5000 promised by 
the Whitworth trustee* ; and the property belonging to 
the old schools estimated at £31,000. The remainder of 
the sum, about £75,000, the Corporation will borrow for 
a period of thirty years on the security of the Id rate 
This great school will be governed by a Committee of 
thirty-six persons, twenty-four of whom are members of 
the City Council, twelve being chosen from the public in¬ 
terested m the progress of Industrial and Commercial 
Education 

Enough has been said to give the reader an idea of the 
scale and completeness gf the proposed Municipal School 
To work this properly will cost nearly £10,000 per annum. 
The fees will be low^ but nevertheless will bring in a 
goodly sum, aqd the funds available from the Local 
Taxation (Customs and Excise) Aet of 1890—commonly 
termed the beer money—will provide the remainder 
Such a school, holding as it will do an intermediate 
position, between the Board Schools on the one hand, 
and highest University Education as given in the Owens 
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College on the other, cannot fail to exert a most important 
influence on the future development of trade and manu¬ 
factures in Lancashire What Manchester is doing in 
this magnificent way, other towns, notably Birmingham, 
Salford, Stockport, Oldham, Holton, and others, are also 
doing, it 1? true on a smaller scale, but still in a manner 
sufficient for their needs How long will it be before 
l.ondon moies ? H C Roscoe 


THE MONT BLANC ORSER VA TOR Y 1 | 

T HE project of establishing a meteorological and ! 

astronomical observatory on the summit of Mont 
Blanc has, under the care of M J Janssen, of the Meudon 
Observatory, made considerable progress during this 
gear's summer months It has been decided to use the 
snow itself as a foundation on which to rest the building 
That this can be done with security was shown by some 
experiments carried out at Meudon last winter A minia¬ 
ture mountain was made of snow pressed to the same 
density as that which is found on Mont Hlanc at a depth 
of one or two meLres below the surface This being 



made level at the top, discs of lead 35 cm in diameter, and | 
weighing each about 30 lcgr , were placed on the snow, j 
one upon the other After twelve of these had been piled ! 
up, with an aggregate weight of 360 kgr , they were re¬ 
moved and the depth of the impression measured It \Vas 
not more then 7 or 8 mm Thus a structure measuring 
10 m by 5 m, might safely weigh 187,000 kgr without j 
sinking into the snow more than a few centimetres. ! 

The supnmit of Mont Blanc is formed by a very narrow 
edge of rock loom long, running from west to east, and ] 
covered by snow which is thicker on the French than on 
the Italian side The level of this snow has not shown 

- 1 Jin net), C omfUs rtmdui, November iS, 
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any important oscillations throughout a number of years 
To obviate the disturbing effects of the storms which fre 
quently rage round ihe summit, the building is constructed 
in the shape of a truncated pyramid, the lower door being 
sunk into the snow 1 he rectangular base measures 10 m 
by 5 ni The upper floor, which will be devoted to the 
observations, is covered with a flat roof, towards which 
ascent is made by a spiral staircase leading from the 
basement upwards through the whole building, and above 
the flat roof to a small platform destined for meteorologi¬ 
cal observations 

The whole observatory has double walls to protect the 
observers against the cold The^windows Ana doors are 
also double, and piovided on the outside with shutters 
closing hermetically The floor is made of double planks, 
and furnished with trap-doors giving access to the snow 
supporting the observatory, and to the Bcrew-jacks placed 
in position for adjusting the level of the building in 
case the snow should yield The building will be pro¬ 
vided with heating apparatus and all the furniture neces¬ 
sary to make habitation at such an altitude possible 
Up to the present the observatory has been transported 
in parts to Chamoumx On the Grands-Mulets a cottage 
has been erected for the use of the workmen and for 
storing the things destined for the observatory 

On the Grand Rocher Rouge another cottage has 
been built, only 300 m below the summit, in which the 
workers and observers can, if necessary, take refuge 
Three-quarters of the materials for the observatory have 
been transported to the Granda-Mulets (3000 m ) and 
the rest to the Rocher Rouge (4500 m ) 

Next year the erection on the aummit will be carried 
out An astronomical dome, which is to complete the 
observatory, will also be taken m hand The work done 
up to now has been carried out under great difficulties, 
owing to the fact that everything had to be carried bv 
hand But no accident has, so far, marred the success 
Dr Capus, who accompanied M Bonvalot id his well- 
known expedition to the Pamir, has promised his assist¬ 
ance for certain observations But the observatory will 
be international, and open to all observers who wish to 
work there L E F d'A. 


M PAS TEUR’S SEVENTIETH BIRTH DA V 

RENCHMEN maybe cordially congratulated on the 
enthusiasm with which the seventieth birthday of 
M Pasteur was celebrated on Tuesday It afforded a 
most striking illustration of the way in which they appre¬ 
ciate the services rendered by men of science But the 
celebration was not, of course, one in which only the 
countrymen of M Pasteur were interested , representa¬ 
tives of science from many different parts of the world 
were present to do honour to the illustrious investigator 
The ceremony took place in the great amphitheatre of 
the Sorbonne, which was crowded by a brilliant assembly 
Including many of the foremost men of the day, not 
merely in science butin politics and literature M Carnot 
was present, and among those who supported him was 
M Dupuy, the Minister of Public Instruction. M Pasteur 
entered the amphitheatre leaning upon the arm of hie 
son and upon that of the President of the Republic 
All who were present rose to their feet and greeted the 
hero of the day with loud cheers M Pasteur, who was 
much affected by this reception, took his place beside his 
colleagues of the Institute and a row of Ambassadors and 
Ministers, 

The proceedings were opened by M, Bertrand, per-, 
petual secretary of the Academy of Science, who acted 
as chairman. At his request au address was delivered by 
the Minister of Public Instruction, who spoke eloquently 
of the great qualities displayed by M Pasteur during his 
splendid career, and of the benefits conferred on man- 
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kind by hiB labours. After Lhe Minister c une 
M d'Abbadie, the President of the Academy, who, ex 
pressing the congratulations of the Institute, presented 
to M Pasteur the large gold medal which had been 
struck In commemoration of the day The medal bears 
on the obverse a likeness of M Pasteur, while on the 
reverse is the following inscription “ lo Pasteur, on Ins 
seventieth birthday, from grateful science and humanity, 
Dec 27, 1892” M Bertrand also spoke, and both 
his speech and that of M d'Abbadie were cordially 
applauded. Sir Joseph Lister, one of the delegates sent 
by Lhe Royal Society, was warmly greeted He read in 
French the following address — 
ik M Pasteur, the great honour has been accorded me 
of offering you the homage of medicine and surgery 
There is certainly not in the entire world a single peison 
to whom medical science is more indebted Lhan to you 
Your researches on fermentation have thrown a flood of 
light which has illuminated (he gloomy shadows of sur¬ 
gery, and changed the treatment of wounds from a 
matter of doubtful and too often disastrous empiricism 
into a scientific art, certain and beneficent Owing to 
ou, surgery has undergone a complete revolution It 
as been stripped of its terrors, and its efficiency has been 
almost unlimitedly enlarged But medicine owes as 
much to your profound and philosophic studies as does 
surgery You have raised the veil which had for cen¬ 
turies covered infectious diseases You have discovered 
and proved their microbic nature, and, thanks to your 
initiative, and in many cases to your own special labour, 
there are already a host of these destructive disorders of 
which we now completely know the causes 1 Felix 
qui potuit rerum cognosccre causas' This know¬ 
ledge has already perfected in a surprising way 
the diagnosis of certain plagues of the human 
race, and has marked out the course which must be 
followed in their prophylactic and curative treatment 
In this way your fine discoveries of the attenuation and 
reinforcement of virus and of preventive inoculations 
serve, and will serve as a lode-star As a brilliant illus¬ 
tration, I may note your studies of rabies. Their 
originality was so striking that, with the exception of 
certain ignorant people, everybody now recognizes the 
greatness of that which you have accomplished against 
this terrible malady You have furnished a diagnosis 
which immediately dispels the anguish of uncertainty 
which formerly haunted him who had been bitten'by a 
dog mistakenly supposed to be suffering from rabies If 
this were your only claim on humanity, you would 
deserve its eternal gratitude But, by your marvellous 
system of inoculaiion against rabies, you have diecovered 
how to follow the poison after its entry into the system, 
and to conquer it there M Pasteur, infectious maladies 
constitute, as you know, the great majority of the maladies 
which afflict the human race You can therefore under 
stand that medicine and surgery are eager on this great 
occasion to offer you the profound homage of their 
admiration and of their gratitude H 
Among other addresses was a striking speech by the 
Mayor of D 61 e, M Pasteups birthplace After the pre 
sentation Of gifts by foreign delegates, M Pasteur rose and 
3 poke a few words, ^hich, according to the Pans corre¬ 
spondent of the Time c, were “ broken by sobs " A speech 
was then read for him by his son, In this speech, as re¬ 
ported in ihe Times t M Pasteur said, after referring to M 
Carnot’s presence —" In the midst of this brilliant scene 
my first thought turns with melancholy to the recollec¬ 
tion of so many scientific men who have known nothing 
but trials. Jn the past they had to struggle against ihe 
prejudices ^fetich stifled their ideas. These prejudices 
O jj crc ome, they encountered obstacles and difficulties of 
all kinds, Even a few years ago, before the public 
authorities and the Municipal Council ^iad provided 
•deuce with splendid buildings, a man whom 1 
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loved and admired, Claude Bernard, had for a 
laboratory, a few steps from here nothing but a low 
damp cellar Perhaps it was there he was struck by the 
milady which earned him off When I heard of the 
reception intended for me, his memory rose first of all to 
my mind I hail that great memory It seems that von 
have desired by rtn ingenious and delicate idea to make 
my entire life pass before my eyes One of my Jura 
countrymen, the Mayor of Dfile, has brought me a photo¬ 
graph of the humble house where my father and mother 
lived under such difficulties The presence oTall the pupils 
of the Polytechnic School reminds me of the glowing 
enthusiasm with which I first entered on the pursuit of 
science The representatives of the Facuity of Lille recall 
forme my first studies on crystallography and fermentation?, 
which opened quite a new world to me What hopes filled 
me when I discovered that there were laws behind so manv 
obscure phenomena ! You have witnessed, my dear col¬ 
leagues, by what a senes of deductions I have been 
enabled as a disciple of the experimental method to arrive 
at physiological results If I have sometimes disturbed 
our academies by somewhat livelier discussions, it is be 
cause l was passionately defending truth 

<f You, lastly, delegates of foreign nations, who have 
come so far to give France a proof of sympathy, you afford 
me the most profound gratification which can be ex¬ 
perienced by a man who invincibly believes that science 
and peace will triumph over ignorance and war , that 
peoples come to an agreement not to destroy, but to build 
up, and that the future will belong to those who have done 
most for suffering humanity I appeal to you, my dear 
Lister, and to you all, illustrious representatives 
of science, medicine, and surgery Young men, 
trust those certain and powerful methods, only 
the first secrets of which we yet know And all of you, 
whatever your career, do not allow yourselves to be 
infected by vilifying and barren scepticism , do not allow 
yourselves to be discouraged by the gloom of certain 
hours which pass over a nation Live in the serene 
peace of laboratories and libraries Consider first of all, 
1 What have I done for my education ? ’ and then, as you 
advance, * What have I done for my country ? * until the 
moment when you will perhaps have Lhe immense happi¬ 
ness of thinking that you have contributed m some way to 
the progress and welfare of mankind But whether your 
efforts are more or less favoured in life you must, on 
neanng the grand goal, be entitled to say, * I have done 
what I could ’ I express to you my profound emotioh 
and warm gratitude Just as, on the back of this medal, 
the great artist Roly has concealed under roses the date 
of birth which weighs so heavily on my life, so you have 
desired, my dear colleagues, to give my old age the spec¬ 
tacle which could most delight it—that of these eagerand 
loving young men ” 

This closed the ceremony M Carnot, before quitting 
the building, walked over to M Pasteur and embraced 
him The celebration was one of w'hich France has 
good reason to be proud , and Englishmen may well re¬ 
gret that such a demonstration, common to governors and 
governed, would in this country be impossible 


NOTES 

This week Lhe American Society of Naturalists hu been 
holding at Princeton, N.J , its elevenlh annual meeting, 
the chair being occupied by Prof Henry F Osborn, Columhia 
College, New York Qp Tuesday a leclurc was to be delivered 
by Dr. C Hart Merrlam on the Diak Valley Expedition 
(illustrated) On Wednesday, after lhe transaction of genera! 
business, the following reports on maime biological laboratories 
were lobe read;—The Sea Iile Laboratory, by Prof J A Rider, 
University of Pennsylvania , a marine sLalion in Jamaica, by 



206 


NATURE 


[December 29, 1892 


Prof E A Andrews, Johns Hopkins Umversily , the marine 
laboratories of Europe, by Dr D Bashford Dean, Columhia 
College , and the outlook for a marine observatory at Woods 
Holl, by Prof L O Whitman, University of Chicago In the 
evening the Annual dinner of the society was to be held, and (he 
president’s nddresi was to be delivered The following are the 
principal arrangements for to-day (Thursday) —A paper is to be 
read by Dr C W. Stiles, Agricultural Bureau, Washington, 
on the endowment of the American (able at Naples , and 
reports are to be read on botanical explorations in Florida, by 
Prof, W P Wilson, University of Pennsylvania , the tummcr 
work of the U S Fish Commission Schooner Grampus , by 
Prof William Libbey, Junr , Princeton College , and expedi¬ 
tions of the American Museum of Natnral History into New 
Mexico, Wyoming, and Dakota, by Dr J L Wortman, 
American Museum Natural History Then will come the annual 
discussion, the subject being, Wbat were the former areas and 
relations of the American Continent, as determined by faunal 
and floral distribution ? The following papers will be read — 
Introduction, and evidences from past and present distribu¬ 
tion of mammal-, by Prof W B Scott, Pnnceton College , 
evidence from past and present distribution of reptiles, by Dr 
George Brut, Um\eruty of Chicago , evidence from the dis¬ 
tribution of birds, by Prof J A Allen, American Museum of 
Natural History , and evidence from the distribution of plants, 
by Dr N L Britton, Columbia College Special meetings 
have been held by the American Societies of Anatomists, 
Morphologists, and Physiologists 

We learn, from the Oesterrnchischc Botanisehc Ztntschrifl, of 
the death, at Vienna, of Ihe veteran paleontologist, Dr D Slur, 
Director of the Imperial Geological Institute in that city, ancl 
author of several finely illustrated woiks on palseo-phylology 

Dr Volkens, Pnvatdocent at the University of Berlin, 
and Dr Lent are about to start for East Africa, where they pro¬ 
pose to carry on scientific investigations The former has received 
a grant from the Prussian Academy of Sciences, and will devote 
himself especially to botanical study Dr. Lent haj received 
aid from the German Colonial Society, and will give especial 
attention to geology 

Dr F Buchanan White has presented his fine collection 
of lepidoptera to the Museum of the Perthshire Society 
of Natural Science, which is in process of being greatly 
enlarged The collection contains twelve thousand specimens, 
which have been collected by Dr White In many parts of 
Europe, though mainly in Great Britain and largely in Perth¬ 
shire Many are type specimens, which have been described and 
figured by the collector in his numerous descriptive papers, aud 
several represent species that have now become extinct 

During the latter part of last week an area of low pressure 
lay to the south-westward of our islands, causing south-easterly 
gales on our western coasts. This disturbance, however, 
although it advauced from off the Atlantic, remained com¬ 
paratively stationary for two or three days, during which time 
the weather continued fine and dry over England At the close 
of the week the low pressure area gave place to an area of high 
barometer readings, which gradually spread over the United 
'Kingdom from the continent, bringing dry weather and severe 
frost, wub fog in many places The thermometer in the shade 
fell to 9’ in Leicestershire, and to 17' In London In the night of 
the 2&b, and in many places (he day temperature continued 
much below the freezing point during both Monday and Tuesday 
At lime the anticyclone had become thoroughly established, 
anAbe area of cold woj increasing both in slxe and lntenaity, 
although the conditions In the extreme nonh indicated a possible 
change The Wttkly Weather Report for the period ending 
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the 24th init shows that temperature was above the mean 
in all districts, being as much as 5° or 6“ over Ireland During 
the early part of the week the night minima were very high for 
the time of year Rainfall was leu than the mean lrtall dis¬ 
tricts, the deficiency being most considerable in Scotland and 
in the south-west of England Bright sunshine was also very 
deficient, in Scotland and Ireland there was only from a to 3 
per cent of the possible amount 

The Weather Bureau of the U.S Department of Agncul- 
tnre has published some valuable 11 Observations and Experi¬ 
ments on Lhe Fluctuations in the Level and Rate of Movement 
of Ground-water on the Wisconsin Agricultural Experiment 
Station Farm, and at Whitewater, Wisconsin,” by Franklin 
H Ring The author holds thaL a careful and detailed study 
of the movements of ground-water ought to supply very import¬ 
ant knowledge bearing upon the contamination of drinking 
waters and the spreading of certain classes of contagious di¬ 
seases, and Lhus help to place the water supply for both urban 
and rural purposes under better sanitary conditions Every 
advance which is made towards the increase of yield per acre 
necessarily means an increased demand for water, so that market 
gardenen even in Wisconsin and Illinois, where both the annual 
and summer rainfall ir relatively large, are turning their attention, 

I Mr King says, to the question as to the best means for pro- 
j viding irrigation A rapid and 'economical advance in this 
direction demands, he thinks, a milch more thorough knowledge 
of the movements of underground water than we at present 
possess He aLo urges that in the uuiizalitm of natural sub- 
irngaliOD, and in the reclaiming of swamp lands for agricul¬ 
tural purposes, there is imminent need for new knowledge in the 
same direction Mr King does not overrate the importance of 
his own researches He regards them simply as preliminary 
studies 

H Hahenicht, of Gotha, has contributed a paper to 
Ausiand (No 49) on the frequency of icebergs in the Gulf 
Stream and variations of climate, based upon lhe reports of ice¬ 
bergs published since 1883 in the pilot charts of the North 
Allantic Ocean. lie gives a lable showing Lhe number of bergs 
reported in eachyeai in ibe Gulf Stream, with a summary of the 
temperature conditions experienced in Europe during each of the 
four seasons. The number of icebergs varied considerably in 
different years, from ten m the year 1888 to 674 in the year 
1B90 The table shows some unmistakable coincidences 
between the frequency of the bergs and the character of subse¬ 
quent weather about six months afterwards The extremely 
low minimum of iceberg frequency in 1888 was followed by lhe 
warmest year of lhe series , all lhe seasons of 1889 were warm 
over Europe 1 here was another leu marked minimum of 
icebergs in 1889, and this was followed by a relatively warm 
year in 1890 The remarkable maximum of bergs in 1890 was 
followed in 1891 by the coldest winter that had occurred for 
twenty years, and the cold winter was followed by an abnormally 
cold spring and summer. The Lable alao shows that the coin¬ 
cidences are more marked with iceberg maxima than with 
minima. Two of the latter in two successive years were 
followed by only one warm summer, while in the case of the 
maxima the decrease of temperature occurred In the next year. 

Mr D T MaCDOUGax. contributes to Satttce, December 2, 
an interesting account of some explorations recently made by a 
botanical expedition in Idaho. The work of the expedition was 
planned by Dr G Z. Vaiey, chief botanist of Lhe U S. Depart¬ 
ment of Agriculture. The results are sumiQwpd thus 1— 
The basins of Lakes Coe or d'Alene and Fend (rOredk and of 
the Clearwater and Palouie rivers were explored , the botani¬ 
cal ]y unknown area in Central Idaho now being limited on the 
south by thu Snake River basin, on lhe west by Lhe Snake Rivet 
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Aid the bum explored About aS,ooo specimens of dried plants 
were collected, representing nearly 1000 species, many of them 
andescribcd forms Valuable facts concerning general distribu¬ 
tion of plants were obtained, since the area explored 19 one 
where the Rocky Mountain flora meets and intermingles wuh 
the Pacific coast flora in a very interesting manner, while the 
opportunity afforded by numerous mountain slopes for the 
furthering of some problems of vertical distribution was not 
neglected 

An important paper on fossil mammals of the Wahsatch and 
Wind River Beds, by H F Osborn and J L. Wortman, has 
been issued as a bulletin by the American Museum of Natural 
History, and has alio been published separately It includes a 
plate and eighteen figures in the text, and is devoted principally 
to a description of a collection made by Dr. Wortman during 
the summer of 1891 The authors claim that many new facts 
of great interest are brought out by the material in the collec¬ 
tion In a preliminary note it is stated that the department of 
mammalian paleontology in the American Museum of Natural 
History was established in May, 1891, and that the purpose of 
the trustees is to procure a representative collection of ihe 
American fossil mammals from the successive geological hori¬ 
zons of the West for purposes of exhibition, study and puhlica 
lion The naff consists of Prof II F Osborn, of Columbia 
College, Curator, and of Dr J L Wortman, assistant in 
Paleontology Mr Charles Earle and Mr O A Peterson are 
alio engaged as assistants, and Mr Rudolph Weber as draughts¬ 
man The collections are to be made readily accessible to 
students, and exhibited as rapidly as they can be put together 
and mourned A list of such duplicate specimens as are avail¬ 
able for purposes of exchange is to be prepared A senes of 
casta of the best preserved types is also in preparation for 
exchange 

Last week we printed an account of Lhe ceremonies connected 
with the Tercentenary of Galileo at Padua In addition 10 
what was then staled we may say that after Prof Favaro's 
oration the delegates were mviied to present the addresses of 
which they were the bearers, whereupon, Lhe English delega¬ 
tion having by lot been placed first in order of precedence, at 
Lhe request of his colleagues, Profs Darwin and Stone of 
Cambridge and Oxford, Sir Joseph Fayrer spoke Aral, An pre 
seating the addresses of the Royal College of Physicians of 
London and the University of f dm burgh, with which he was 
entrusted He spoke in Italian to the following effect — 

“ ProfondamenLe commotio all’onore accordatomi dal Reale 
Collcgio del Medici di Lonrira, ed anche dall Umversili di 
Edlnburgo, nel nomlnarmi il loro delepaio, 10 ml presemo 
davanti a quest a insegne adunanza, per far onore alia memoria 
dJ uno del put grand 1 uomini e del piu lllustri npianli del 
mondo, e per render otnsgglo da parte del detto Collegio, cosl 
bep« come deli* illuatre ceniro di tclenza e di filoeofii in Scozia, 
*11 mclito scienzaio, nonche a felicitare di cuore colla minima 
riverenza, questo antico srgglo di scicnza e dt Aloriofia in cost 
1 5* occasion®, nelJa-quale si commcmorano le scoperte 

gloriole del celebre e nnomato filosofo, col Dome del quale e 
Jntimamente col legate la sua storia paasata ed anche U sua nqo- 
cnaiizi attuaJe La scienza di lotto U mondo6 senta dubbio in questo 
luogo ora rapprocDtala. Da ogni pane sono venml raeftiaggl dl 
■Impatia, ma danessuno (one, con maggiorc premura e zeToche 
di Harvey e Newton Quesii, impugnando la 
■acdola caduta dalla mano morta dl Galileo, la innolz6 e la 
“■tenne per llliumnare le tenebre e vUchiarare di vera luce 1 
luoghl nnallora oscurl anche aJ gran filosofo ateoo, 1'altro 
■avendo Utafeato 1 suol atudl ed es*endo laureato in qfCita 
ttUvenlta, ^nne dlpoi, come socio del Collegio dt Condra, 
*™o*o per m Sue scoperte aulla drcolaalone del sangue I suoi 
ttoal anaiomicl che fece a Padova svllupparono in lui quelgenlo 
at quaJe tl mondo imtro £ debl^ore Signori iplei, non fc solo 
“* ) P P t t0r * del lermomerfb, e, come §i pu6 dire, all 1 in- 
▼TOiore del telescoplo j non £ neppure all’ astronomo famoso 
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che ha stabihto il sistema eliocentnco, ed ha quail anllcipato le 
scoperte dl Kepler, e che ha dimostrato 1 satellui di Glove, le 
fasi del pianeia Venere, i movimenii diurni e mensili della luna 
e le macchie solan , non 6 inline 'll! 1 autore del ‘ Saggiatore,’ 
del ' Sul ere us Nuncius ' e del 1 Dialogn dei due Mauimi 
Bistemi del Mondo,’—ma e piuttosto al fondatore della 
filusofia spenmenlale che noi rendiamo ade&so omagglo ed 
onore hgli, osando, pensare ed lnvesligan da se stesso, 
ngetiando gll assiomi degli anlichi si^temi di filosofia, anche 
quello di Arislolile siesso, e nfiutando gl* insegnamenli della 
teologia dogmatics, slabill d sistema del hbero name, affer- 
manao che la Bcoperta della venli. dev 1 essere il pnmo moiivo, 
e che si deve ccrcai la per via di spenmcnti e non sail' altrui 
autonli, e che la veriia e unica, tanto in respelto alle scienze 
divine come alle umane Ardisco dire che nessun mighore 
tnbuto si puii fare al gran maestro adesso commrmoraio, che 
questa ncunoscenza fesuva dopo trecento anni, dell’ asmduo e 
instancabile lavoro che ha rove*ciato non soltanto il sistema 
Tolomaico, ma ha dato un miovo impulso vuale ad ogni ncerca 
scienificae filosofica Signori, con quesie poche parole ho lentato 
d'espnmere i aeniimenti dell’ lllu ire Collegio e dell’ inclita 
Universiii dei quail io sono il modesio intcrprete, e ho I'onore 
di sommettere quesie indmzu, e con esse, i voti pm sincen dei 
miei colleghi per la prosperity futura di auesta vcnerabile 
University, la quale, molto avanti a Galileo e stata un pnmo 
centro della vita mtellettuale in Europa, e che anche adesso e 
famosa per la sua propria eccellenza e pet suoi rapporn col gran 
aavio di cui si pub dire, come ha detto Dante di Aristotile 
* 1 ulti l'amauron, tulti onor gli fanno 1 " 

Prof Darwin of Cambridge followed Sir Joseph Fayrer 
with an interesting and eloquent address, also in Italian He 
was succeeded by other delegates We may note that every 
attention was shown to the foreign delegates, and the great 
success of the commemoration was courteously assigned by the 
University authorities m large measure to the sympathy and 
interest evinced by other nations It is satisfactory that no in¬ 
considerable share of Lhis was attributed to the English , their 
addresses being delivered in Italian evidently afforded much 
pleasure 

The Aledtterrancan Naturalist , noting the fact that new and 
spacious buddings are about Lo Lake the place of the old bio 
logical station at Cette, expresses regret that no mstnution of 
Lhis kind has yet been established in connection with Lhe Mal¬ 
tese Islands It points out that Lhe marine fauna and flora of 
Maltese waters offer Lhemselvcs as a rich and practically un¬ 
touched field of research, the careful working out of which 
would be attended with scientific and economic results of the 
greatest importance. 

The same journal mentions that a petition is to be presented 
to Lhe Governor of Malta praying that Lhe Maltese fisheries may 
be more efficiently protected At present considerable latitude 
is allowed both as regards the methods practised and as regards 
the times at which the fishing Is carried on " This," says our 
contemporary, 11 is not as it should be No other food supply 
can take the place of fish, and the fisheries of the inlands 
under adequate protection and judicious management will 
always be an unfailing and increasing source of wealth. 11 

The Department of Pubhc Instruction in New Sorith Wales 
has published in its Technical Education Senes (No io) the 
first part of what promisei to be a most valuable “ Bibliography 
o( Australian Economic Botany," by J H Maiden, curator'of 
the Technological Museum, Sydney Much information on 
the properties and uses of Australian plints, and on the products 
obtained from them Is embodied in books of travel, in exhibi¬ 
tion literature, pampWeta, proceedings of learned societies, 
professional journals, and newspapers It is the author's 
object to render this scattered information convenient for refer¬ 
ence, 

A German translation, by Count Goertz Wnsberg, of Dr 
W Fream's 11 ElemenUof Agriculture," has been published by 
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Paul Parey, of Berlin, under the ULle of “ Landwlrtschnft in 
England " 

The current number of Wundt's P/itlosophisrke Studien Icon- 
Laini two experimental articles—both dealing wilb problems of 
psychological optics The first (A Kirschmann, “ Beitraege 
rur Kennlniss der Farbenblindheit ") gives an account of a 
number of interesting cases of colour blindness, together with 
criticisms of existing Lheories A unique case is that of an 
inherited, unilateral (left) blindness to the qualities violet, green 
and yellow In ihe second (E H Titchener, " Ueber 
binoculare Wirkungcn monocularer Iteize ") anallempt is made 
to show that stimulation of one retina is followed by an excua- 
tion process in the other The psychophysical results aie 
supported by recent physiological discovery 

1 HE following are the arrangements at the Royal Institution 
for the Friday evening meetings before Easter, 1893 —Friday, 
January 20, Prof Dewar, F R S , liquid atmospheric 
air, Friday, January 27, lrancis Gallon, F R & , the just- 
perceptible difference, Friday, February 3, Alexander Siemens 
theory and practice in electrical science (with experimental 
illustrations) , Friday, February 10, Prof Charles Stewart, 
some associated organisms, Friday, February 17, Prof A H 
Church, F R S , luracin, a remarkable animal pigment con¬ 
taining copper p Friday, February 2 {, Edward llopkinsoo, 
electrical railways , Friday, March 3, George Simonds, sculpture 
considered apart from archaeology , Friday, March 10, Sir 
Herbert Maxwell, early myth and late romance , and Friday, 
March 17, William James Russell, F K S , ancient Egyptian 
pigments On Friday, March 24, a discourse will be delivered 
by Lord Rayleigh On March 31 and April 7 (the Fridays in 
Passion and Easter Weeks) there will be no evening meetings 

THE following are the arrangements for lectures at the Royal 
Victoria Hall in January —January 3, Mr Charles L Reade 
on a trip through India, with anecdotes of the mutiny , 
January 10, Mr A. Hilliard Attendge on some old Belgian 
towns, January 17, Prof Carlton Lambert on the romance of 
the stars, January 24, Dr Dallinger on spiders, their work 
and their wisdom 

The fermentative changes which Lhe leaves of the tobacco 
plant are made to undergo before they are worked up and 
finally handed over to the public, are of (he greatest importance 
In determining the quality of any particular tobacco II was 
formerly supposed that the alteration in Its condition thus 
brought about was due to purely chemical changes induced by 
iho process of u sweating 1 ' which the leaf undergoes, but some 
interesting experiments made recently go to show that these 
important results are effected by special micro-organisms, In 
a paper read before the German Botanical Society, Suchsland 
gives an account of some investigations which he has been con 
ducting on the bacteria found in different kinds of tobacco 
lie haj examined fermented tobacco from all parts of the world, 
and found large numbers of micro-organisms, aUhough but few 
varieties, mostly only two or three different species In any 
particular brand ind but riTely micrococcus foims But what 
Is of especial interest 11 the discovery that pure cultures of 
bacteria obtained from one kind of tobacco and inoculated on 
to another kind, generated in the latter a taste and aroma 
recalling the taste md aroma of the original tobacco from 
which the pure cultures had been in the first Instance procured 
Thus it may be possible in the future to ruse the quality of 
German tobacco, not, as heretofore, so much by careful 
culture and judicious selection of varieties, which has so far 
proved unsuccessful, but by inoculating pure cultures of bacteria 
found In some of the fine foreign tobaccos on to our own raw 
material, whereby Similar fermentative changes may be Induced 
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and the quality correspondingly improved The further results 
promised by Suchsland will be looked for with much interest 
In connection with the above experiments on the 11 transplanta¬ 
tion, 11 so to speak, of micro organisms, it ib interesting to note 
some TesullB obtained lately by Nathan [Die Bedcutung der 
Hefenrcitizuiht Jur die Obdweiubeieitung) The amount of 
alcohol present in such wines as cider, currant wine, etc., is 
generally from 3 to 4 per cent 1 his small proportion is possibly 
in part due to ihe necessarily large dilution of the fruit with 
water, which considerably reduces the nitrogenous constituents 
of the and also to the fact that the yeast, according 

to llansen mostly present on Bweet fruits is the Saccharomycc j 
apuulntus, which only possesses a feeble fermentative power 
Experiments were made to see whether, by increasing the 
nitrogenous constituents of the "must," and introducing n pure 
cultivation of a vigorous wine yeast, the yield of alcohol would 
be greater It was found that by adding a small amount of 
nitrogenous material, such as o 15 gram ammonium chloride, 
and 5 cubic centimetres of wine yeast per litre to the "apple- 
must” (which was the fruit selected) 2 per cent more alcohol 
was obtained, and not only waa this the case, but this cider 
possessed a finer and more vinous taste than that untreated, or 
which had only received an additional supply of ammonium 
chloride without the wine yeast Kosulany in a paper published 
m the 1 audio J r crsucAss/<Uioneti t 1892, has recorded the 
results of his investigations on Lhe behaviour of certain species 
of wine yeast 11c states that not only is the percentage of 
alcohol yielded very different with particular yeasts, but that 
also the taste, smell, and bouquet of the wine inoculated with 
special cultures were distinctly different according to Lhe variety 
of yeast employed It is hoped that, as in the cose of tobacco 
so with wine, it may be possible to raise the quality by the 
judicious transplanting of bacteria obtained from finer brands 

The additions to the Zoological Society's Gardens during 

the past week include a - Squirrel [Scturut -) from 

China, presented by Mr Julius Neumann , a Crowned Hawk 
Eagle {Sjniactus coronatus) from South Africa, presented by 
Mr T H Mills , a Macaque Monkey {Mouzcuj cynomolgus ¥ ) 
from Indio, deposited , three Sulphury Tyrants {Pxtangus 
Sulpkuratus) from South America, six common Widgeons 
(Marcca pcnclope , 3 J , 3 ¥ ), four common Pintails [Dajtia acuta, 
2 J , 29), two Pint ailed Sand Grouse {PterocUs ale hat a, J 9 ) 
European, purchased, 


OUR ASTRONOMICAL COLUMN 

Jupiter's Fifth Satellite.— Mr A A Common, in a 
letter to Lhe Times for December 28, writes with respect to the 
fifth satellite of Jupiter 1— 

"This extremely difficult telescopic object discovered by Prof 
Barnard lost September at the Lick Observatory hoi been looked 
for with the 5ft reflector on several occasions On October iS 
and on December 13 it was pretty certainly seen, by me on the 
fint occasion, and by Mr Albert Taylor on the second. The 
last two evenings (Sunday and Monday) have been very fine, 
and on each, between five and six o'clock, the satellite has 
been seen with certainly by Mr Taylor and In glimpses by 
me. 

II The brightness seems less thin that assigned to It by Prof 

Barnard, bnt this may be due to the very much better iky they 
enjoy at Mount Hamilton , the glare from Jupiter would be with 
them very much less, 10 that they would have (he planet on a 
much darker background, and it would appear brighter than It. 
does here v 

II I hive not heard of any other observations having been made 
out of America*" 

Comet Brooks (November*?, 189a) — Edinburgh Circu¬ 
lar, No 36, gives the ephemerScf this comet, from which the 
following extract is made This comet, according to Der- 
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bench's co input it ions, will soon commence to decrease in bright 
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Comet Holmes (November 6, 1892) —The following is a 
continuation of the ephemeris of this comet for the present 
week — 
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The Markings on Mars —In Nn 25 of the Publications 
of Lhe Astronomical Society of the Pacific, Mr Schaeberle has a 
preliminary note on Lhe question as to whether the darker and 
the brighter areas on Mara arc wiler and land or vice zvrji? 
Having observed the planet from June II up in the present time 
he has been led to the conclusion opposite to that of Schiapa¬ 
relli, Flammarion, and other observers, and considers that after 
all the dark portions should be considered as land and the bright 
as water, In raining such a question as 'his Mr Schaeherle 
has been very reserved, for should his opinion receive due atten¬ 
tion, as of course it should do, and be corroborated, lhe planet's 
surface will be looked upon in quite a different light than for 
merly In this note he sets forth a few of his reasons for coming 
Lo such a conclusion, and it may interest many of our readers if 
we state some of (hem briefly If the dark marking- be taken 
as land, would not the irregular gradations of shade be more 
naturally expected than if we consider them as fixed surface 
features? "Light reflected from a spherical surface of water 
in a slight state of Bgitation would vary uniformly in intensity 
At opposition, the centre of the planet would, for a water sur 
face, appear brightest Observations show that within a certain 
distance from Lhe edge of Man there is a gradual increase in 
Lhe steady lustre of Lhe brighter areas towards the centre of the 
planet " Assuming these dark areas to be water, then they 
should thus be least dark near the centre, which is somewhat 
contrary to observation Wuh reference to the "canals, 1 ' he 
says that they on this hypothesis " correspond to the ndges of 
mountains which are almost wholly immersed in water," while 
with regard lo their observed doubling he reraaiKS that they can 
be explained as "representing parallel ndgei of which our own 
earth furnishes examples 11 As a concluding argument he takes 
an observed terrestrial observation, the view of the lower end of 
San Francisco Bay from Mount Hamilton, San Francisco being 
fifty miles &way At all hours of the day, he says, "the 
surface of San Francisco Bay (as seen from the top of Mount 
Hamilton) is much brighter than the nelghboaring valley and 
mountains at the same distance " He further adds that the line 
of sight makes an angle of mor^ than 87" with the normal lo the 
surface of the bay, wnlle Lhe observer's portion " varies all the 
way from being nearly in a direct line between the bay and Lhe 
sun to Lhe position in which lhe iun is nearly in the direction of 
the bay 1 

Thb Lick Observatory —Miss Mllicent W Shinn U Lhe 
writer of a veiy interesting pamphlet on the history of the Lick 
Astronomical Department of the University of California In 
these few pages she brings together much with regard to the 
«arly events connected wlih the founding of the giant retailor 
that U not generally known. For Instance, it is curious to 
read how Mr Lick wished to he Immortalized by leaving 
bequests for costly statues of himself and bU family, and when 
urging lhar such statues would. be preserved far all time, was 
by Mr, Staples thnt^moro likely We shill get Into a 
war with Russia or somebody, and they will come round here 
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with warships and sma*,h the statues lo pieces in bombarding 
the city J ’ Mr Lu.k was struck by this, that he asked, 
" What shall I do with lhe money, then?" IIow this question 
was answered is now well known, and astronomical science wis 
presented wuh the finest object-glass that, was ever made 

Mr Lick's deed pi escribed Lhat the Observatory should be 
"made useful in promoting science," and up to the present 
these wordB hive been carried out lo Lite letter 'lhe big 
telescope has not been preserved fjr one side of astronomical 
science, but has dived into all branches, as eveiy asiionmner is 
aware Not only have nnnuir double Btars been observed and 
measured, but the speciroscope hns been employed, from which 
excellent results have been published, while UinuT photograph , 
equalling, if not excelling, those that had been previously 
obtained have brought to light much lo set us thinking about 
Jupiter's fifth moon u perhaps the lalest arrival of which «e 
have heard, and this, following just 300 years afLer Ualilcu s 
discovery, would alone render 1 lie Obscnatoiy famous \ hat 
lhe I ick Aslronomical Depattment, during ihe few yeais of ns 
existence, has done an immense amount of good work, especially 
when one takes into account the comparatively small staff on 
hand, cannot be denied, and we hope the day will come when 
the number oT such telescopes will he increased, for the evei- 
opening fields of lesearch point out how necessary ihey are 

Washington Magnetic Observations —The Unite 1 
Slates Naval Observatory has quite recently published ihtir 
magnetic observations that were made during the past year, 
prepared on the same plan as lhat foi 1H89-90 The observa¬ 
tions fur 1891, as Mr Huogewerff (who was in charge for the 
greater part of lhe year) informs us, are beuer Lhan those of 
former year-, owing lo the fact that the icduciions look place 
at no veiy distant dales from Lhe observations, the experience 
thus gained helping to correct and gutrd against conditions 
which might have Lended to give rise to errors The introduc 
tion contains a description of the buildings, methods of observ¬ 
ing, together with the personnel during the year, concluding 
with a description of the tabular results lhe tabular results, an 
usual, show the mean hourly readings for Lhe elements for eHch 
month, Table I containing the mean values for the four years 
1888-91 

Simultaneous with this volume was also issued Lhe meleoro 
logical observations and results for ihe year 1888 


GEOGRA PIfIC A L NO TES. 

A 3VECIAI, number of the Motive//lent Geogt aphujiu is 
devoted to a scries of important despatches from M Alexandre 
Delcommune, chief of the Loniami expedition of the Katanga 
Company Entering the Lomami from the Congo, the party 
left the river on May 13, 1891, and explored the entirely 
untraversed territory between us upper valley river and that of 
the Sankuru M far as 8 U h Thence they turned eastward and 
reached Lake Kassali on the Lualaba, and struck south through 
Garenganze's country to Uunkeia Making a circuit through 
Katanga and westward, they found the Lualaba near its source, 
and following it for 200 kilometres, di«cotercd a grand gorge at 
Nzole, where the river flowed in a succession of wild cataracts 
between cliffs nearly a thousand feet high, and not more than 
forty yards aparr From Lhe rapids they returned to Bunkeia, 
travelled north eastward over the plateau, crossing the 
Luapula at us outflow from Lake Moerp, and ultimately reached 
Lake Tanganyika The difficulties overcome were very great, 
and the sufferings of ihe caravan have rarely been surpassed 
even in the grimmest records of African linvel 

Amongst the English travellers who have recently arrived in 
London are Mr. Selous, the famous South African hunter, add 
Mr Conway, a ho has probably climbed higher than any other 
European in the Karakoram range Both gentlemen will read 
paper* to the Royul Geographical Society early next year 

The arrangements forjhe Royal Geographical Suciety's even 
ing meetings afier Christmas are unusually varied Mr Ho'C 
will describe bis journey up lhe Burram river in Sarawak iu 
Mount Dulit, at the first meeiing in lanuary The >-econd 
meeting will be devoted to the LUnd of Veco, when Prof Milne 
and Mr. Savage Landnr will read piper* l‘i|>er 3 by Captain 
Bower and the American traveller Mr KulLIhII, on Tibet, will 
be given later, and Lieutennnt Pe^ry will personally dt^enbe 
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tin experience* in the north of Greenland In March Prof 
Bonny will lecture on the action of ice in producing geogra¬ 
phical forms, and there will be other papers dealing with the 
scientific basis of geography 

The death of Cardinal Lavigene on November 24 removed 
one of Lhe most powerful personages who have recently influ 
enced the geography of Africa, it is very largely on account 
of his labours that the French Roman Catholic missions have 
played 10 conspicuous a part in combating ihe slave trade, and 
to him also Is due the formation of a much-needed Belgian 
Anti slavery Society 

The British Government having decided to relieve the 
East African Company from the responsibility of occupying 
Uganda, an Imperial commission, under the charge of Sir 
Gerald Portal, will set out from Mombasa as soon as it 
can be got ready to take over the administration of the counLry 
Another fact of some interest Is the revival by Mr Cecil Rhodes 
of the idea of exploring Africa by telegraph He proposes to 
lay down a line from the Cape to Uganda, and ultimately to 
extend it to Egvpt In a few months the South African Com 
pany's wires will have reached the mission station of Blantyre 
nonh of the Zambesi, and there are no serious physical diffi¬ 
culties in continuing the line (o lhe head waters of the Nile 
The effect on the exploration of Africa will be enormous, not 
the leail important result being the possibility of arriving at the 
true longitudes of places in the interior of Lhe continent 


DEW AND FROST 

A PAMPHLE1' recording some mteresling “Observations 
on Dew and Frost,” by the Hon R Russell, has just been 
published by Mr Edward Stanford We reprint Mr Russell’s 

Summary of Results ” — 

The observations were begun with the object of verifying Lhe 
commonly received theory ot dew, and wuh a strong feeling 
that the results obtained by CoL Ba^eley, described in the 
Proceedings of the Royal Afcteot otogical Society for April, 1 89 1, 
opposed as they were in some measure to the accepted teaching 
on the subject, would not be corroborated When, alter ex¬ 
posing inverted glass tumblers and pans on grass and bare earth 
in the summer of 1891, dew was often found in surprising 
amount in the interior, I attributed the deposit to vaporous air 
which might have enLered under the rim and paned with its 
moiaUrc in the calm of the inclosed space But when it was 
found that a tumbler pressed down into dry earth, and other 
vessels admitting 1 it Lie air from outside, were considerably be 
dewed in the interior , and when, further, similar vessels inverted 
on earthenware or metal plaies were found to be very slightly or 
not at all bedewed inside, it became more probable that the 
vapour condensed in the interior of vessels over grass and garden 
earth had proceeded from the earth beneath Next, It was found 
that china plates, admitting a flow of air between their lower 
surfaces and the ground, were more heavily bedewed on their 
lower than on Lheir upper surfacei, and that 1 cylinder of glass 
was most bedewed on the lower outer and upper inner surfaces, 
These observations confirmed the suspicion that the dew on the 
inside of the hollow vessels was derived from the ground It was 
for a long lime a mailer of doubt and difficulty that vessels 
inverted over dry, dusty earth and dry turf were found copiously 
bedewed within on the morning following exposure On many 
mornings the amount of dew in the interior Increased In some 
proportion lo Lhe precautions taken to exclude free air, and it 
teemed highly improbable that moist tir penetrated, without de¬ 
positing on its way much of its moisture, either through lhe 
dusty earth banked round the edges of the vessel, and exposed 
to lhe iky, or else through the dusty covering of earLh below 
the vessel from lower layers 

In December, 1891, during hard frost and very fine weather, 
with calm or very light airs, the ground being frozen hard, leaves 
of bushes, ferns, Ac., were seen 10 be frosted both on their upper 
andlower sides, though much less on the lower sides facing the 
bare ground than on the upper sides facing the open sky Where 
thick fern grew between tne observed leaves and the ground, 
there was no rime on the lower sides of the overhanging ferns or 
leaves This seemed 10 show that the rime on the lower sides 
>f ferns was due toexhalstion from the ground, for the interruption 
3f radiant heat from the earth by dry Inter would rather favour 
|hsn reduce the Ironing or the under sides. Live leaves on 
bushes, and dead leaves on Lhe ground, were whitened with 
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frost on their upper sldet, and had a thin film or coat of trans¬ 
parent Ice on tneir lower sides Leaves and slicks on the 
ground were less frosted on ihe sides facing Lhe ground than on 
the top Thick planks between a few inches and one foot above 
the ground were about a third as much frosted on the lower os 
on (he upper sides Consideun^ that the upper side or a plank 
I Inch thick would fall to a considerably lower temperature by 
radiation than the lower side, it may be supposed that the de¬ 
position would have been largest on the lower side if they had 
b> en at the same temperature That much frost came from the 
air Independently of Lhe ground, was shown by the white roofs 
12 feet above the surface of the earth. On the other hand the 
grass was much more heavily frosted Moreover, tumble™ in 
verted and pressed down on dry, hard, bare earth, on sand, and 
on hard turf, were moderately frosted inside, besides being thickly 
frosted outside The indications, on the whole, seemed to 
resemble those of the previous June, but the vapour condens¬ 
ation attributable to exhalation from the earth bore a much 
smaller proportion to the toial deposit than in the case of dew 
on interior surfaces observed in summer 

Boards, tiles, and stones (sandstone) In heaps were frosted 
on the top, and especially in cracks and indentalions of the top 
surface, but not in the interstices between Lhe separate pieces 
Stones on the ground were sometimes not frosted at all on the 
top, but much on the parts against the sandy earth, and where 
bedded in the ground 

Further experiments in May and in the summer months of 
1892 gave strong confirmation of the evidence that much dew 
and frost are caused by exhalation of vapour from the canh, even 
in dry weather 

The facts that— 

(1) A large quantity of dew was invariably found on clear 
nights in the interior of closed vessels over grass and sand 

(2) Very little or no dew was found in the interior of vessels 
inverted over plates on the ground 

(j) More dew was found on Lhe lower side of a square, slightly 
raised, china plate over grass or sand than on Ihe lower side of a 
similar plate placed upon lhe first 

(4) The lower sides of stones, slates, and paper on grots or 
sand, were much more dewed than the upper sides The flat 
wooden back of the minimum thermometer on clear eveninga 
when lying on earlh, sand, or grass was almost invariably wet 
befoie the upper surface 

(5) The lower aide of plates of glass, I or 2 in above grass, 
were as much or more bedewed than the upper sides. 

(6) Leaves of bushes, leaves lying on the ground, and blades 
of grass were about equally bedewed on both sides 

(7) The interior of closed vessels inverted on the gross and 
covered with two other inverted vessels of badly-conducting 
substance was thickly bedewed, and ihe gross id the three 
circular mclosures also thickly bedewed 

(8) The deposit of dew on Lhe interior ofclosed vessels inverted 
over dry garden earth wax much less than over sand or turf, 
although the powdery condition of the earth in lhe morning 
showed that no deposit from the air had taken place on its sur¬ 
face during Lhe night 

(9) Usually a greater amount of dew was deposited in the 
interior of vessels when the earth was moist at a little depth 
below the surface than when the earlh was at its driest. 

(10) The temperature of the apace under a glass plate or 
other object suspended near the surface of the ground was hlghef 
than that of the upper surface of the object, and, neveTthelets, 
a cloudy film was produced first on the lower surface,—amounted 
to a proof that a Urge part of lhe dew formed is derived from 
vapour from Lhe earth 

Moreover, the large difference often observed between Lhe 
quantity of dew deposited in the interior of a vessel inclosing a 
plant, and the quantity of an empty vetsel, proved that much 
dew may be derived from the earth through plants 

Drinking pluses inverted over grassy tuif, and over turf dose 
by, from which the gross was removed, showed a similar excess 
of deposit on the glasses inclosing grass. More vapour wm 
condensed on plates suspended over gross thin over bare earth. 
In these cases the conditions are somewhat artificial, and th* 
grass, which was covered by a impended plate or Inclosed by a 
gloss, would be warmer than If the exposure to the iky were free, 
but Lhe disturbance thus caused would tell as much against as 
In favour of deposition on the Interior surface. It may be 
objected that the air In and above (he grass would be colder, 
owing to the radiating grass, thin over the bared spot, and that 
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therefore more dew would be deposited from the air , but this 
objection would scarcely be valid where a small plant was in¬ 
closed on bare earth and the deposition on the interior of the 
glass compared with that on a glass not inclosing a plant 

Recent Investigations have proved the evaporation from plants 
to be very large, and since evaporation proceeds by night as 
well as by day, there can be no reason why a moderate pro 
portion of the dew deposited on the surface of blades of grass 
and on leaves of plants generally should not be derived from the 
vapour which they exhale The fact that an equal quantity of 
dew u deposited on glass, china, painted wood, &c., exposed to 
the sky to that deponed on grass, may seem to minimize the 
influence of plant exhalation, but we must remember that the 
whole of the sirnlum of air near the ground is rendered more 
vaporous by these exhalations, and tnat therefore the dew point 
11 sooner reached on the surface of any body exposed to ihe sky 
in the nudul of vegca'Ion than on bare open ground Moreover, 
the thickness of the subttanLe prevents earth heat from much 
affecting the upper surface The effect of grass in promoting 
dew formation is owing—(1) To us radiative power cooling its 
surface below the dew point (2) To the consequent c loling of 
the stratum of air in and over the grass to a point much below 
that of the air a few feet higher (3) To the obstruction offered 
by the grass to any light air or breeze on a nearly calm night, 
and the consequent ReUling down, without much disturbance, of 
a cold heavy Htratum (4) To the prevention by the grassy 
covering of the drying up process by sun and wind which takes 
place on hare ground, and to the moist earth which therefore 
exists under grass near the surface even in dry weather (5) To 
the exhalation of vapour from the gri'B 

The realization of these causes explained what was always 
previous to these observations, a difficulty to me, the almost 
entire absence of dew on heather and dry fern in the summer 
Even after heavy dews, heather was invariably found perfectly 
dry In fine, calm winter weather, with white frost, healher 
may be a good deal whitened, and the frost is then derived 
largely from the open air Wood, being a good radiator and 
bad conductor, is heavily bedewed and frosted 

Stones, whether of sandy composition and appearance, or of 
close grain like flint, pebbles, and slate, are not often visibly 
bedewed or frosted on the top on clear nights. On their sur- 
facei, touching or very close to the ground, they are heavily be¬ 
dewed and frosted A moderate radiative power, their usual 
situation removed from grass an! vegetation, and m the case of 
the close grained stones, a conductive power greater ihan that 
of leaves, grass, and wood, though less than that of metaN, pre 
vent the deposition of much aimospheric moisture on their 
exposed sides But when air highly charged with vapour im¬ 
pinges on them In a confined space, as on their 'ower sides, con 
densation readily lakes place, just as it will take place whtn any 
substance, even polished meial, is held above the spout of a 
kettle of boiling water It 11 apparent that since stones act as 
condensors to the vapour coniiinily arising from the earth, and 
since the heat of ihe sun and temperature of the air by day only 
slightly raise the temperature of ihe earth immediately beneath 
a large stone, while tne radiation of heat from the stone and low 
air temperature of the night cause the lower side of the stone to 
be very cold at night, a rather large amount of monLure must be 
deposited on its lower surface in every twenty-four hours, and the 
ground on which it rests must in our climate remain always very 
moist The space between the atone and the ground conse¬ 
quently becomes the abode of many msects which live well in 
damp and darkness 

Ocailonal observation of 4>e distribution of dew, without 
careful comparison with the state of the weather, gives an Im¬ 
pression of caprtdouinesi which only continuous records com 
prising various conditions can remove. 

Deposition is generally favoured by a humid air, and therefore 
in this country by southwesterly and westerly winds, which bring 
ow the land the vapour derived from evaporation of the Atlantic 
Ocean, A smaller fall of temperature by radiation brings abouL 
condensation, and there is less tendency in any depi&lt to 
evaporate than in a drier air Radiation may produce a greater 
■feu of temperature In dry air, but the distance from the dew¬ 
point Li commonly too wide to compensate greater humidiLy 
greater cooling 

Calm la also very favourable to dew-formation. It allows 
puoels of vapour to the air to remain sufficiently long la contact 
radiating substances to become greatly cooled, and so 
to become condensed upon them, and It prevents ths dispersion 
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of the stratum of air near the ground, which 11 continually cool¬ 
ing by contact and radiation Thus dew goes on forming while 
the air falls lower and lower beyond its original dew point, and 
while by a very gem le movement an interchange is kept up be¬ 
tween the warmer air touching ihe grouml heneaLh the grass, and 
the cold air on the surface of the grass, and between differently 
cooled layers and porlionn of air above it If the air is very 
humid, a very Blight air or breeze is favourable to heavy de¬ 
position. On ordinary clear mghis, calm and light airs allow 
the reduction of Lhe lowest sirrvuni of air to the dew point, and 
there is no liability to evaporation of Lhe minute deposited par¬ 
ticles by portions of air above the dew point being driven against 
them When the air is rather dry, as often happens at mgbl in 
dry summer weather, and in winter frosts, calm is frequently a 
necessary condition for the tlepohit and appearance of dew and 
white frost The deposit may be observed lo lake place on the 
cessation of wind, and again, the change from calm 10 wind soon 
dries off the dew which has already formed On oLher occasions, 
when there is a gentle air or breeze, dew and frost are deposited 
only in sheltered places, as on the most sheltered slopes of fields, 
on hanks sloping to leeward, on leaveB on ihe lee side of bushes 
and trees, on Lhe lee side of mole hills, posts, railings, and olher 
objecLa Hollows, depressions, and cracks, in paper, glass, 
atones, tiles, wood, and leaves, are more bedewed lhan flat 
surfaceH from lhe same reason,—the reduction below the dew¬ 
point of air less diluted than th it which is mure free by currents 
of higher temperature and greater dryness Wuh a fre*h west 
wind in a clear night, the raised and ribbed parts of leaves, &c , 
may be Lhickly bedewed and frosted, hut [he hollows and folds 
scarcely if at all less, and the aides of bud", thorns, &c , are 
more frosted than the points The wind is, in fuel, often 
sufficiently removed from the dew poinL lo prevent deposition 
or continuance of moisture on all parts which are fully exposed 
to it Nol even free radiation to a clear sky then avails 
to plant frost growths upon the object whose temperature Is 
being perpetually supplied by the foicible impact of warmer air 
Free radiation or exposed situation 13, on the whole, perhaps 
the most effectual cause of dew on very many nights in the year 
In a level country tho^e parts of a field which are least sheltered 
by trees and hedges gather most dew and frost on calm nights 
Similarly, those parts of -iny flat substance, such as a sheet of 
glaiS or paper, which have the most uninterrupted exposure to 
the sky are most bedewed The lops of bushes, posts, railings, 
inverted drinking glasses, pans, &c , are on calm nights* and 
sometimes breezy nights, more bedewed than the sides Greater 
cold by greater radiation id these cases produces greater deposition 
from ine cooled air which comeg in contact with the freely radiat¬ 
ing surfaces It must be remarked, however, that radiation from 
fine points, such as the tips of sharp Lhorns, is often not sufficient 
to counteract in air which is not very humid the effect of the 
continual impact of air above the dew-point and higher in tem¬ 
perature Close 10 the ground the case is different, for there the 
temperature of the low stratum of air 11 lower, and usually about 
the dew-point, there is little movement, and vapour from the 
ground increases humidity , but even in this situation the point! 
of grasses, &c., are often less bedewed than the Bides. 

That free radiation is by no means necessary for the formation 
of heavy dew on grass is proved by the experiments detailed 
above, marie daring the summer of 1892 The grass was found 
heavily bedewed in dry weather within three enclosures of 
earthenware by which radiation was arrested 

Since glass covered by hollow vessels, and the interior of 
hollow vessels themselves, are thickly covered with dew, It would 
■eem likely that the grass under overhanging trees would be as 
thickly bedewed as ine exposed gross in a field, and that the 
undersides of the overhanging leaves would also be wetted 
This is not the case. And there are differences in the two 
situations sufficient to account for the Bbsenee of dew under 
leafy trees In the first place, on a calm night, the air under' 1 
tree li warmer than in the open owing to radiation from the 
ground being arrested Secondly, whatever vapour escapes from 
the earth is unahle to condftnie on ihe gra^s which covera it, Ihe 
grass being but little colder than the nir and vapour Thirdly, 
and herein lies the chlerdWTcrence, the air under ihe tree moves 
freely and is above the dew-point, since the earth and other 
ohiecU which it touches are warmer than the gran ond air out¬ 
side, If the air were confined in ■ small space, the Increments 
of vapour issuing from the earth, a^id the gradual cooling of the 
grass under the tree and of the Lree nself, might cause deposition, 
but air which has parted with much of its moisture outside is 
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constantly mixing will) a considerable Indy of air already warmed 
under the sheltering canopy Thus nil objects under the Iree 
remain above or not muLh below ihe dew point of the air which 
touches them Yet, on a cnM night, longgrtms anti other sub¬ 
stances a hllle raised above Ihe ground are sometimes heavily 
bedewed, though largely hindered by overhanging branches from 
losing their heat by radiation they ofien remain nearly dry 
till the morning hours, and (hen reach a temperature below the 
dew-point. The absence qfdew under trees and bushes is, within 
limits, roughly proportional lo ihe area of ground covered A 
large surface of dry ground slowly parting with its heat during 
the night has a powerful effect in preventing condensation 
Small bushes on a humid clear night are often much bedewed 
even on their Lower leaver On ihe night of October 5, 1892, 
both sides of the leaves of bushes in all sheltered situations were 
found thickly bedewed, but where leaves were either exposed 
to the slight breeze which was blowing, or near the wall of the 
house on which the sun had shone, they were dry The warm, dry 
wall of a house acts a part similar to that of the earth under a 
tree id radiating warmth to neighbouring objects, and in warming 
the air by contact The vapouT emerging from earth sheltered 
by foliage several feet above it has time to mix well with air 
before coming In contact with solid objects In the hollow 
▼easels, and even In the space between a raised plate of glass and 
the earth, the vapour which rises from the eaiih has no lime to 
become eaually distributed in ihe air before meeting with sub 
stances colder than itself, in the closed vessels the initial amount 
of vapour is augmented so as lo produce constant saturation 
Objects, each as drinking glasses, raised several feet above the 
grass, were seldom much bedewed, and often quite dry 

The increase of pasture-land in England must have a con¬ 
siderable effect in increasing cold by radiation, and In diminish¬ 
ing the amount of vapour in the air at night by deposition on 
grass The sensible moisture at night must be increased near 
the ground, the dew point being quickly reached on a clear 
night over gnus 

The large quanUty of dew found on plates and other objects 
over sandy ground, dry to a depth of several inches, proves the 
possibility of a large emanation of noxious vapours from soil 
containing decaying organic matter below a covering of sand 
The ague of pans of East Anglia and of sandy malarious districts 
may be thus accounted for 

Houses built on sandy ground over a damp subsoil may be 
considered as scarcely more wholesome than if built on the damp 
soil Itself 

In late summer and early autumn ihe high temperature of the 
■oil in comparison with the temperature of ihe surface and ofthe 
air near the ground aL night, must have a powerful effect in Lhe 
production of vaporous exhalations The heavy rains which so 
often occur in October, the wettest month of the year, must co¬ 
operate with a falling air temperature m driving out air from 
the pores of the earth 

In nearly all the conclusions of Wells, as stated In his ad 
Durable “ Essay on Dew," my observations lead me to concur 
He found that calm is favourable to the precipitation of dew , 
that if, in the course of (he night, the weather, from being calm 
and serene, became windy and cloudy, not only did dew cease to 
form, but that which had formed either disappeared or diminished 
considerably , that if the clouds were high and the weather calm, 
dew sometimes formed lo no very inconsiderable extent, that 
dew often forms on shaded grass even several hours before sun- 
let, and continues to form after sunrise , that, If the weather be 
favourable, more dew forms a little before, and, In shaded 
places, a little after sunnie, than at any other time , that on 
substance! elevated a few feet above the ground it forms much 
liter In the evening, but continues to form as long a/ter the 
ruing of the sun as upon the ground , that dew is more abun¬ 
dant shortly after rain than during a Long tract of dry weather , 
that dew is always very copious on those clear and calm nights 
which are followed by misty or foggy mornings, and also on 
dear mornings after cloudy nights, and generally after hot days , 
that moredcW was formed between midnight and sunrise than 
between smet and midnight, owing doubtless ''to the cold of 
the atmosphere being greater In the latter than in the prior part 
of the mgnt , " that whatever diminishes the view of the sky 
diminishes the quantity of dew , that a substance placed on a 
raised board of some extent acquired more dew on a very still 
night thin a similar substance lying on grass 1 that bright metals 
attract dew much less powerfully than other bodies, that a metal 
which has been purposely moistened will often become dry 
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though similarly exposed with bodies which are attracting dew, 
and that wool laid upon a metal acquires much less dew than an 
equal quantity laid upon grass in the immediate vicinity , that a 
metal plate on grass always became moist on the lower side 
during the night, though the upper side was often very dry, but 
that if the plate was elevated several feet in the air, lhe condition 
of both sides was always the same, whether dry or moist , that 
wool on n raised board was commonly colder than on the grass 
on very still night®, and that Lhe leeward side of the board was 
colder than the windward , that bare gravel and garden mould 
were very much warmer after sunset than neighbouring grass , 
thru on dewy nights lhe temperature of the earth half an inch or 
an inch beneath its surface was much warmer than the grai-s upon 
it, and than the air , that metal covering grass wai only slightly 
colder than Lhe grass covered, and this again colder than Lhe 
earth , that metal thus exposed was warmer than air 4 feet above 
it, and much warmer than neighbouring grass , that the vaneiy 
in the quantnicH of dew, formed upon bodies of Lhe same kind 
in different situations, was occasioned by the diversity of tem 
perature existing among them , and that on nights favourable lo 
the production of dew, only a very small pait of what occurs is 
owing Lo vapour rising from the earth 

The last of these conclusions Wells supported by the obser¬ 
vation that the dew on the grata increased considerably about 
sunset, the same time at which dew began to show itself on the 
raised board, and by the reflection that, “ though bodies situated 
on the ground after they have been made sufficiently cold by 
radiation to condense the vapour of the atmosphere will be able 
lo retain the moisture which they acquire by condensing the 
vapour of lhe earth , yet, before this happens, the rising vapour 
must have been greatly diminished by the surface of the ground 
having become much colder 11 He adduced the fact that 
substances on the raised board attracted rather more dew 
throughout the night than substances lying on the grass He 
admuted that all the dew on calm, cloudy mghts might be at¬ 
tributed lo condensation of lhe earth's vapour, since on such 
nights the raUed board was dry 

But if Lhe gross was moist on these calm, cloudy night*, and 
the moisture Mere owing to earth-vapour, it u only reasonable 
to infer that a very much larger quantity was owing to earth 
vapour on clear nights when radiation was comparatively free 
Moreover, the facL that substances on the raised board became 
wetter than substances on the grass may be attributed to the 
non conducting wood intercepting the warmth radiated from the 
ground, and thus allowing a substance on the mpper surface of 
lhe board to become colder than a substance on the grabs And 
with regard to the “ rising vapour ” being greatly diminished by 
the surface of Lhe ground having become colder, it doea not 
appear that such diminution actually occurs, owing possibly to 
the Influence of the high temperature of the preceding day retch¬ 
ing Lhe moist earth at a little depth below the surface about the 
same lime I have found the deposition of earth vapour lo pro¬ 
ceed at a rapid rate after sunrise over grass. 

Wells explains with much ingenuity the reason why leaves of 
trees often remain dry throughout the night, while those of grass 
are covered with dew But he does not, I think, attach 
sufficient weight to the fact which he mentions among others, 
that lhe air near the ground is near one of ns sources of moisture, 
while the tops of trees are removed from that source Tbe air 
is boih damper and colder near the ground , a stratum of cooled 
air resLi upon worm earth emitting vapour. The tops of trees 1 
are pervaded by air which is drier and warmer, and the leaves 
do not allow air to rest long enough on their cooled surfaces to 
part with sufficient heat in order that condensation may ensue 
1 have found that when the air is clear and not humid, radia 
tlon lmo space is often not sufficient to cause visible dew or frost 
except in sheltered culm places, and In the same condition of 
atr deposition takes place more on broad surfaces than on thla 
shoots, threads, ind points, and more on the faces than on the 
edges of leaves It appears necessary that a cert sin stability of 
temperature below that of tbe air, and a certain protection from 
re-absorption by the drier portions of air which pats over, should 
be attained in order that dew and frost may accumulate. When, 
on the other hand, Lhe air is very moist, with a tendency to, 
mist or Tog, a very large condensation Lakes place on exposed 
objects, and especially on thoie which are at some height above 
the ground, such as the branches and twigs of trees. Points, 
thorns, spiders’ webs, and other thin filaments are then heavily 
bedewed, MUt or fog often follows. 

When some mist has formed on such a night, Lheie is a heavy 
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precipitation gn trees, &c , which is increased hy wind, and large 
drops of rain on to rhe ground beneath Lhem 1 hi? condition 
seems best explained by Aitken's discoveries showing Lhe possi 
bilitv oT a super-saturation of air when the number of du^i- 
particlea is unusually small in a mass of air which is humid and 
cooled to saturation The dust particles from their minuteness, 
and from their inability to fall below the temperature of the air 
owing to the cloud canopy above, do nnt condense much oT 
the vapour, and consequently any solid object of the «ame or 
slightly lower tcmperaiure brings about precipitation from lhe 
passing air, which may possibly be super baturaled A slight 
fall of temperature in the air, or *omelmie^ an increase of dust 
particles, then prolucea fog A dry fog may thus result from 
cold causing condensation o i a very large number of dust-par 
ticUs which are radiating heat raLher freely, and a damp mist 
from partial condensation fro n super satura ed air on a com 
paratively small number of dust particles not radiating freely 
owing to a clouded sky 

These considerations explain why a dry fog is densest in 
London and a wet mist densest in the country A dry fog is 
the work of cold radiating oirticles, a wet mist is the work of 
cold air mixing with warm " In a fog,” says Angus Rankin, 1 
H the watery vapour in condensing has more particles to condense 
on, and consequently the particles of fog are smaller, and on 
meeting with an object with a higher temperature, instead of 
wetting it the object dries them up by parting with some of Us 
heat On the other hand, in a mist, the particles ofdust, being 
few, have more water condensed on each, and so are larger and 
do not readily evaporate with small increments of heat ' Vet 
in ■ damp mift the addition of a large number of dust particles, 
as in a town by day, scarcely increases the density of the hum 
In fact, the wet mist is less dense in London than in the country, 
owing to the higher temperature and lower humidity oF lhe air 
Dry or radiation fogs, which ding lo Lhe ground, arc Lhe most 
dense in smoky places 

In fogs with frost in winter, such as have occurred several 
times in the last few years, I have always found the windward 
side of objects lo he much more heavily frosted than Lhe lee 
ward, and the rime to attach itself most to poinLa and edges 
Tree* have thus become laden with rime, even bo as Lo break 
down branches , iron pointsof railings, splinters of wood, wires, 
and blade* of grass have liorne spikes and fern like growths an 
inch or more long, and heather and fern in hollows have been 
whitened as if with a fall of snow In weather of this kind it is 
difficult to say what 11 dew or frost proper, and what is deposited 
moisture from super-saturated air and from fog On Lhe same 
night a white froat may iiresent Lhe characteristics of fog- 
deposltion in a valley and ol clear condensation on a neighbour¬ 
ing hill 

Dew and frost are in fine Lhe result of many causes which 
inter operate m a complex manner The importance of the 
laws of gases of the multitude of fine adaptations in lhe relations 
of vapour, air water, earth, and plant?, the importance, too, 
of the thermal receptivity of boundless space, gives an interest to 
this branch of meteorology which is second only toils beauty 


ARBORESCENT FROST PATTERNS 

OROF MELDOLA'S account of Arborescent Froit Patterns 
haa excited a good deal of interest, and we have received 
many letters on the subject, spine of which we have already 
published, To-day w* give reproductions of photographs we 
have received from Mr J Maclear, Cranleigh Fig i re. 
presents a photograph of a facsimile tracing of a 11 Nature 
Print" of an ice crystallite taken by Mr, A Anderson on a 
thll and sunny early morning in January 1887, after a not very 
severe frost The sunshine had just dried the rest of the frost 
off the flagstone, and left this mud and ice-crystalliMtion, whuh 
ha promptly secured on soft piper by # meani of a soft pad- 
pressure, and Ihua got a peifec Nature printed impression 
.TTie original (now unfortunately loll) showed an appearance 
or vegetable (mow) growth, even more strikingly than in this 
iradng frmn It. 

With regard to Fig 3 Mr Maclear writes w The melting 
ice under toe dabbing pad formed a natural pigment with the 

* JnrHMitfitoSctUhhMttnnlvIcMi Sethi, Third ScrU*. No Wli 
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mud on the flagstone, the rest of Lhe flagstones being perfectly 
dry already by the early morning sunshine ” 

Prof Meldola sends ui Lhe following interesting letter which 
he has received from Corbridge on Tyne — 

M I was much interested by your note in Naturf the other 
day, anent the frost mirkings of a vegetable pattern I have 
seen just the same forms several limes in the north, but it is I 
think the least common of the patterns usually met with I 
write, however, to call your attention lo Tigs 1 and 7 ofjPlale 



F IC 1 —Lc crystallite, 1 Nalure pruned ’ by A Aodermn, January 1BB7 
Facsimile tracme by J Maclear, January 1887 Size of cryital 14] 
inches X ijj mchea 

vn, illustrating the article on Meteorology in the " Encyclopedia 
Metropolilana ” (1845, vol 1 of platen, vol v of text) These 
figures are very like yours and some of the others given with 
them are also very interesting I have often shown my students 
when out in the fields in cold weather how exactly the mud 



*ia q — Photograph frmn lhe oritfnal 11 Nature print, " made i^ r 1A 
Andersen, of an ice crystallite, January 1887 Sue of cryital, i°l inches 
X 7 inches. 

cum frost markings of the common feathery volute type lmilale 
the so called Cauda galh fossil fucoid (?) which is one of the 
most abundant objects on the surface of the carboniferous lime 
stone courses about here A^ far as form goes they are Identical, 
and ihere la no structure to be discovered in the fossil markings 
11 Corbridge-on-Tyne, December 16 G A Lebour 
Prof Sollas writes to UI —The correspondence on this 
subject that has lately appeared in your columns (particularly 
Prof, Bonney'a reference), leads me to anticipate a commumci 
lion I hope shortly to pment to the Roval Dublin Society °n 
-he growth of crystals The arborescent forms assumed hy ice 
are merely a special cue of a vegr problem-Lhat ol me 
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forms assumed by crystal 1 under different conditions Petrol 1 
gists have lo ig been familiar with the tendency of crystals de¬ 
veloping in a viscid medi un 10 excessive growth in one or more 
directions Felspar is a familiar instance, the lath-like forms 
which it frequently assumes being due to elongation along one 
axis (jc), ihe length of prtnms measured along this axn often 
exceeding by ten timea that along the axis yon The came 
of this need not now be discussed , it will ne suIhLient to add 
that the phenomenon is not special to felspar, hut is of quite 
general occurrence With this tendency is connected the origin 
of curvilinear forms We may consider the molecules forming 
the growing face of a lung prism r the spheres of influence of 
these He half within and half without Lhe suhsLance of the 
crystal. Considering thi* influence as attractive (directly or in¬ 
direct!)), we may say that the ailracllon of lhe molecules lead¬ 
ing 10 further deposition is one half Lheir total mtlracti m If 
now from the face we pass Lo Lhe edge between two faces at 
nghL angles, only one-quarter of the sphere will be immersed, 
and Lhe auracuon may be spoken of as three quarters of the 
whole , while if from the edge we pass to a corner, only one- 
eighth is immersed, and the attraction becomes seven eighth* 
Fiom this it follows that growth should be more rapid 
at the edges Lhan over the surface of the face, and still 
more rapid at the comers In accordance wiLh this we find 
young growing prisms in a vwcid medium increasing so rapidly 
at the edges as to leave a space in and a<>ouL the axis filled with 
the medium in a nun-crjsLailine stale I deed, a viicitl medium 
is not necessary , hollow prism* are of common occurrence 
whenever crystallization lakes place with rapidity Further, in 
quite emhryumc crystallites, V gelaang figures elongated prism 
like forms, in which the four corners are produced parallel lo 
the lung am into processes resembling spines Tnere is au 
additional reason pointed out to me by Prof Fitzgerald why 
growth should more rapid at the edges and corners than over 
the general surface, and that is that these pans axe m -re exposed 
to molecular bumbardmeni 

If crystals arc more readily built up along edges and corners, 
we Bhould ex|*ecl them to be more readily unbuilt in these 
region-, and ihis is in accuidance wnh observation, the zonal 
felspars ul igneous rocks, 111 the formal ion of whuh intervals of 
solution have alternated w th periods uf growth, usually present, 
in ihe outlines of each resulting envelope, rounded corners 

The influence of corners m well seen in some glassy rocks 
where small prisms of felspar (andesite) may be observed, wuh 
five or six slenderer but longer prisms springing from a corner 
in radiate divergence 

From ihi* 11 li but a step to curvilinear growth Let a prism 
tend to rapid rectilinear growth, and any check immediately in 
front will lead to a lorwaid grow h from a corner in a slightly 
different direction , even the competition of molecules lor ihn 
centre ol auracuon may by overcrowding bring a'Kmi this 
result, and thus both branching and curvilinear forma may 
arise This ta beautifully exemplified In Lhe spheruliies of 
many igneous rocks, where we find in the centie 01 a r idialely 
crystallized sphere a lung prism of febpr serving as a nucleus, 
and bon the cn is of this slen ler, almost linear, prisms diverge 
towards a spherical surface which hy repealed branching and 
asiikciaied curving ihey everywhere t>ach, leaving about the 
■idr h of the nucleus 1 spherical ► pace alrno^i devoid of crystal 
■hue ure The whole arrangement in median longitudinal 
section presents a remarkable resemlil mce lo lhe lines of furcc 
os shown hy iron-filings almul a bar magnel 

hvldemly in rapid c yaiallizition wuh a tendency to linear 
grow)li, divergence mav he repealed ai »uch Ircqueni interval* 
as tit produce forms which 10 lhe unaided eye uppear Lo be 
CuiiiiouuU' curves. 


SOCIETIES AND ACADEMIES . 

IUNDUN 

Mathematical Society, Uecember 8.—Mr A B Kempe, 
F K S , Ftcudem, in the chair — The billowing coin > nunn.a- 
Lion* were made —On a the>ircm in differential uni, and 111 
appluaiiun to spherical harmonic^, by Or Liub^on.—On 
Cauchy's conden>aiiun iesl lor the eonvergency uf series, by 
Prof M J M Hill Cauchy's cunden-auun lost fur ihe con- 
▼ergrncy senes is as lollowi —il f[n) lie positive for all 
values 1 if h, on<I cmslnnily decnase as n increase-, then ihe 
■cries 2 j[n) and are noth conveigenl or both divergent, 
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where a 11 any ponLive integer not let* than 3 There Is a clear 
reason why a cannol be un-ty, for then 2 a"/[a") = ^ 0 . which 
is al ways infinite Jt is proved id Chryblal's 11 Algehra" that 
ihe theorem is also true if a have any potuive fiaciional value 
not less than 2, see part 2, chapter xxvl , § 6 , cor I The 
proof there given when a lies between the c msecu'lve positive 
integers / and / + 1 15 based un Cauchy's proof for the two cases 
a — p and a n p + 1 Hut 1 his proof will not apply when 
I < a < 2 , itecause Cauchy’s proof will not apply « nen a =*■ I 
\ et it does n >i see u possible to assign a reason for excluding 
values of a between I and 2, for Cauchy's method appears to 
de ( >end on this—viz that for increasing values of n the ex¬ 
pression f[a n ) occupies more and more advanced positions 
amonght ihe terms of Lhe Benes 2J\n) , but Lhii is possible if 

i<a<2, as well as when a>2 If a ^1, then this is no longer 

true The problem then considered in Lhis paper is so to recast 
the proof f >r IracLional values of a as not to exclude the cose 
l<a<a The complete theorem will then Mand thus —If/(») 
be positive for a|J values of «, and constancy decrease a an in¬ 
creases, Lhen the senes 2 j\n) and are l»oih convergent 

or boih divergent if a > 1 The demonstration depends on the 
following theorems 

I If 'Za n j\a M ) be convergent, then— 

H = CD 

2/(«)</(«) + +/(/,) 

n = 1 

C n =m 1 rn = J - i **1 

2 - 2 a*f{a M ) I 

- = 1 " = t ^ 

where x is any integer so large that 

a J+ 1 - a 1 > I, 

and t t is the grealeit integer in a', a being greater than I 

II (A) If 1 a n f{<i*) be divergent, and if a"A a *) diminish 
as n increases bey o.d a certain value, then 

2 /(*)>/(■)+ +/<0 

n — 1 

C *=“ " = J 

2 am /[a m ) - 2 *"/{**) 

* = l J 

II (B ) If be divergent, and if a m J {**) do not 

diminish as H increases beyond a certain value, lhen— 
m a rn m = » n = * 

!/(«)> 2 /(")+ 2 An- 1 . 

M = l »=lf I 

where s Is an integer taken large enough, and A is some finite 
quanLUy —Additional note on secondary l ucker circles, by 
Mr J Griffiths —Notes un determinants, by Mr J E 
Campbell In accordance with the late F*ruf Hinlth’a notation, 
a determinant ol the p lh class may be written 

I a V* I 

The fact that a determinant of Lhe second class (an ordinary 
determinant) n not altered if the vertical column! be written 
honzubially is expressed by Lhe idcnmy 

I a v I - I I 

For determinants of higher class it is known that any of the 
suffixes can l*e imeichangrd, cxiepi the first . and 1! the class 
be even, Lhe fir^l suffix can also be interchanged with any other, 
but fur deieimmaiitri of odd dais this In nut true By con¬ 
sidering a cubic determinant as an urdn aiy determinant in alter¬ 
nate numlter-, Kie author irit ■ to explain this enM-mial distinc¬ 
tion between ricl'-rnunaiilii of odd and even claques II the element 
a = _ 1 *nd °> lhc determinant is called 

sk!w nymmeiruBl li U easily s^en that skew symmetrical dr 
icm instils « f evrn elas- and odd degree vanuh idenilcally 
This is arialogiius to the well kno»n theorem in ordlnaiy deter- 
ndnanis , but Llirre is no corresp«inding analogue to the theorem 
that ske* symmeirical determioanU of the second_dass and even 
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degree are perfect square* The reasoning which establishes 
these propositi ons does not Apply to skew symmetrical deter¬ 
minants of odd class. By a different method it is shown that 
they vanish identically whether the class be even or odd Tt is 
neat shown that if we form any determinant of even claiis 2p from 
2/ ordinary determinants, in a manner analogous to that in the 
rule for the multiplication of (wo ordinary determinants, the 
determinant so formed is the product of the 2/ determinants , 
and if any determinant of odd class 2/ + 1 ls formed from 
2/ + 1 ordinary determinants, the determinant so formed is the 
product of the last 2p of these ordinary determinants into the 
first taken, with all Us signs positive A somewhat similar 
result is shown to hold for determinants of alternate numbers 
As an application, let 

£ = — ?!— + . + 

0* - * 1 ) (y - *i) ’ (* - ■») (y - A*)' 

and let (f, q) denote 

d? + ?z 


\p \jdxfilyt 


By multiplying the arrays 

a i_ 

x - ai 

fl i 

(* - -i ? 


1 

y - ^1 

r 

(y - f*iY 


we get 

I (o, o), (o, I, I V _ (Bfi - Bj) _ 

1 (1. °). (I, I) I (* - a,Y (x - BA ‘ (■» - «„) J "(‘ - P,Y 

Suppose, now, n = I, we get that the primitive of 

I (00) (°0 [ 1SJ _ «. 

I (10), (II) I (x - a,) (y - fl,) 

Similarly, by multiplying, 


gl 

I * 1 

(* - ®l) 

t \y-i 1 


* 

(X - «,) J 



i| ' 

(* - ».)* ■ ' 

1 ! (y - 0.) 5 1 


we get that the primitive of 

(00), (01), (02) 
(10), (II), (12) 
( 20 ), ( 21 ), ( 22 ) 


is 


= Op 


l 


* = a l__ + 

(* - a i ){y - (x - a ,) (y - £ a ) 

Similar primitives are obtained for differential equations, which 
are in the foim or determinant! of higher clans A further 
application is obtained by inking powers of different invariantive 
symbols, of which (123) is the simplest for ihe ternary quantic 
The resulting Invariants are seen to be determinant! of some 
even class —A geometrical noie, hy Mr R Tucker —The Presl 
dent (Major MacMahoD, F R S , In the chair) made an im 
prompm commumcailon of a problem, the ►nlunon of which 
he thought would be subsidiary to the »oughl-for solution of 
the u stamp folding” problem 


Llnnean Society, December 15 —Prof Stewart, President, 
in the chur —1 he President announced ihe recent death of Mr 
H T StsintoM, k Fellow and former Vice President of the 
Society, and of European reputaiion amongst rntomologists, by 
whom bis loss would be widely felt —Mr. D Morris exhibited 
a series of botanical photographs from the west coast of Africa, 
and gave some interesting details about the appearance aqd 
mode of growth of some of ihe more remarkable forest trees and 
plants tjf ihat region — The Srcreiiry whihited a large collec¬ 
tion of photographs of Lichens, very neatly mounted and labelled, 
• which had been recen'l) presented to the Society by 
Arnold, of Munich —On behalf of Mr George Swsinson, of St 
Annei-on-Sce, Lancashire, Mr A R. Hammond exhibited an 
dipterous larva, belonging probably to the gs«B Dixa, 
Of which by means of the oxybydrogeh lantern, aith microscopic 
attachment, a good figure was projected on the screen. He 
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referred to the different views which prevailed concerning ihe 
dorsal and ventral aspects of tbn larva, and pointed out that the 
tail plates poi&essed features which in allied forms were charac 
teristic not so much of ihe laTval as of ihe pupal stage —A paper 
was then read by Dr Maxwell T Masters, F R S , on the 
cla-flificaiion and geographical dislnbuiiun of the laxacta and 
LoniJcriC, his remarks being illustrated by a specially prepared 
map, lent by Mr C U Clarke, and hy specimens of the fruit 
and leaves of some of the more noiable forms —Mr Geoige 
Brook followed with a paper on the affinities oT Modi epora, and 
here again, by means of ihe oxyhydrugcti lantern, an excellent 
senes of coral sections was projected, which illustrated very 
clearly the author’s remarks on comparative structure —A short 
note on the abnormal form of ihe lens in the eyta of an albino 
rat, by Prof R J Anderson, wag read on his behalf by ihe 
Secretary The meeting then adjourned to January 19, 1893 

Zoological Society, December 6—Dr St George Mivart, 
F R S, Vice-president, in the chair —Ihe SeLrciary read a 
report on the additions thai had been made to the Society’s 
menagerie during Lhe month of November 1892 —Dr Hickson 
read a paper entitled 11 A Revision of the Genera of the 
Akyonana Stolomfera, wiLh a description of one new genus and 
several new species ” The author commenced by Btaung Lhe 
grounds upon which it might be considered desirable to rcLain 
the suborder Stolonifera, and criticized the views of those who 
place Lhese Alcyonarians in the suborder Alcyoiuda Of the 
genera that had already been proposed only four could now be 
retained, namely, fit In for a, Clavuiarta, Corttulatia, and 

Sympodiutn , and Lhe author proposed 10 add one more, namely, 
5 ttreosoma The genera S aicodutyon, Rhizoxema , Cornu - 

larirda , Ant ham , and Gymnos irea mu^L be abandoned, and 
Lhe si»eLies incorporated in the other genera. A description 
was then given of the new genus Sttrtoioma, a form found on 
the coast of North Celebes, distinguished from all other btolo- 
mfera by certain characters of its tentacles and by the absolute 
non rrtraciabiluy of iL'i polypes bevrral new species of 
Clavuiarta were then described from North Celebes, Diego 
Garcia, and Australia This was followed by a summary ol all 
the specie> of the genus known lOBCicnce —Mr F E Ueddard, 
F R S , read a description of the c involutions of the celebral 
hemispheres in ceitan rodents. The paper referred chiefly to 
Dasyprocta Calogenys , fagostomus, IlydroctuLrus , and Doh- 
ihotxs , being ihe genera of rodents 111 which the brains *how 
the greatest development of cunvoluii *n8 —A communication 
was read from Prof Collett, containing a description of a new 
monkey from b E bumaua, for which he propo.ed the name 
Semnopithecus thomasi —Mr it J Elwcs read the second 
portion of an account of lhe buiierflies collectt-d by Mr W 
Duherty in the Naga and Karen Hills and m Perak 

Paris 

Academy of Sciences, December 19.—Annual Public 
Mceiing —The President, M d'Abbadic, gave a brief survey of 
the life and work of thtwe lost lo the Academy by death during 
the year Among these were the following members M D 
D A Kichet, diNiinguished for his medical disc* venes , M de 
Quatrcfsgei de Rrdau, Lhe naturalist ; M lunen de la Graviere, 
Vice Admiral under lhe Empire , M PierTe Ouian bonnet, 
geometrician ; Admiral Mooches, late Duecior of the Pans 
Olwervatory Foreign Associate Sir G B Airy Acadbnuitn 
libre M Lalanne Correspondents MM Gilbert, Abna and 
Adams The prizes were awarded as follows 1 The Grand 
Prize of Lhe mathematical sciences to M Hadamard for his 
solution of the problem of determining the number of primary 
numbers inferior lo a given quantity One Frix Bordln lo M 
Gabriel Koenigs for his solution of a problem concerning 
geodrslc lines , another to M Humbert for hu work 011 fayper- 
elliptic surfaces The Prfx Puncdet to Lhe builders ol the 
Fonh Bridge, Sir John Fowler, and Sir Benjamin Biker , the 
Extra Prize of 6000 francs to M H6duum lor his work on the 
Channel currents ; the Pm Montyon lo M N I Raffard, 
civil engineer , lhe Prix Plihnez to M Augustin Norman d, for 
hu geometry of ships In Astronomy, the Fnx La Unde 
was doubled, and uwftded to Mr Barnard and Mr Max 
Wolf ( lhe Prix Damoikcxu to M Radau for his work 
on lunar inequalities of h*ng period caused by planets, 
the Prix Vali to M, Puiseui for hi* researches on ihe equatorial 
coudi aqd other instruments; the Prix Janssen to M. I acChlnl 
for his solar work Statistic* r The Prix Montyon to MM M 
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Uastid anti J Daidienac for works on the population of France 
and hygienic fiLatisuci "‘reipectivclyi Chemia ry The Prix 
Jecker 11 M B mchardat for hii researches on the terebene 
carbon compounds Mineralogy The Prut VailUnt to M 
Lacroix for hia work on the npplicati m of optica) characters to 
the determinuMon of rocks and mineral species B >tany * The 
Pnx D«mazi£res to M Pierre Viala for his "Miladies de la 
Vigne", ihe Prix Montngne—1000 francs 10 M TAbh^ Hue, 
and 500 franca to Ur F Xavier Gillot for the<r mycolngical 
researches , the Prlxde la Funs M^licocq to M Misclef for his 
"Botanic Geography of Northern France" Medicine and 
Surgery Prix Montynn—one to M Vf Farahceuf and Varmer 
for work on obstetric medicine, another to M Java! for ophthal¬ 
mometry, a third to M Lucas Chnmponnitre for his work on 
hernia, the Prix Darhier wm shared between M Lahorde 
("Death by Chloroform”) and MM Cad^ac and Alhin 
Meunier (" Alcoholic in,” &c ) , the Prix Hellion l if Dr 
Theodore Cotil for his work on "The Education of the 
Senses ” T the Pnx Lallemand was shared between M 
Binet (" Les Alterations de la Persn naliie' 1 ) and M 
Durand (" Les Ongmes Ammales de T Homme") Phy^Lo 
logy the Prix M mtyon to M flerion (diabetes) and M 
Cornevm (breeding oT domestic animals) , the Pnx Pourat 
to M H Roger for his researches on the inhibitory power of 
(he nerv >u*i shock Physical Geography the Pnx Gay to 
M. Moureaux (distribution of magnetiL elements in France) 
General Prizes Prix Montyon, for improvements m unheal hy 
industries, to M L Guemull (crys'il culling), the Pnx 
Delalande Gudnneau, to M Georges Rolland for his work on 
the Algerian Sahara, the Prix |cr une Pond, lo M Le 
Chalelier for his researches on dissociation and chemical 
equilibrium , the Prix Leconte ( 50,000 fres ) to M Vdleunn 
for his demonstration of the spenfic na we and the inn-mwa- 
ibility of tuberculosis I he Comptrs reniui contains a complete 
list of the prizes Lo be awarded in the nest few year' 

Bfri in 

Physical Society November 18 —Prof Du Bon Raymond, 
President, in the chair —Prof Nec^en gave an acc -uni of ex 
penments made wilh a view lo ihe photographic recor bng of 
the oscillation of projccnles He employed hollow projecules 
in whose interior was placed a sensitive plate, llluminaLed by 
sunlight through a small opening During 11s rotatory flight 
the ray of light described mrves on the plaie from wh hc 
position, taken in fconjunuion wiih that of ihe ^n, the o*cilU- 
Lion of the axis and point of th«? pr •jeclile would lie citculaied 
The reiulu obtained showed that boih the axu and point per¬ 
form oscillatory movements during th<* flight whuh are very 
different from those usually believed ro 'ake place In order to 
sLudy these more accurately, Prof Neesen is husy with the con¬ 
structor! of some arrangement which may ad nit of the imro- 
duciion Into ihe projectiles of seojiuve plates whu-h shall not 
participate in ihe ro'aLury molion 

December 2 —Piof Du Hois Reymond, President, in the 
chair—Dr l>u Buis gave f.n account of expert uenta mane hy 
Mr Shea In Berlin on the refraction of h^ht in metals, and in 
connection vyuh this referred to a theoretical treatise which he 
had recently published on the same subject in conjunction with 
Dr Rubem 

Physiological Society, November 25 —Prof Du Boll 
Reymond, President* in the chair —I ir Treitel gave an account 
of ob'ervaiioiu he had ran le on two snails enclosed in air-tight 
glass vessels. Dr Ad Baginaki gave an acc <unt of a very facial 
epidemic among rabbits In the *ame hutch, in which a post- 
m *riem examination of the dead anl aD showed a serious 
affection of the liver and inies'inal mucous membrane, The 
flyer waa hi led with cysts ol various sires, in which, l <gether 
With Coccidi®, some very remark xbltf growl hs were found, which 
led 10 very mp-ke I changes of the epuhelul cells —Dr Raw hr 
mide a shad preliminary statement of h^ervanoni on Anna- 
lata made dunrg his may at the biological station of K ivigno, 
on the c mat of the Adriatic. While une sjieciefl was lound 10 
be extremely iemitive to light, and to draw in us tentacles at 
once when shaded, another closely related a >ecies wn q me un¬ 
responsive, while* on the other hand, U reacted immediately to 
tht slightest touch The first species was. much sensitive 10 
ton dir 

I AUtTKfthAM 

M Royal Academy of Science!, Ootnbrr 29. —Profi van de 
Sands Bikhujfcsn iu the ch-itr, — Prof Engeluu^u ■poke (i| on 
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ihe influence of central and reflected irritation of the nervus 
opticus on the movement of the cones of the retina , and (a) on 
die theory of the contraction of munclen —Prol, Schoule proved 

ihe following theorem —If + < = I 10 ihe equation of a 
* £ 

given ellipse, E, and cnnlalnk the terms of the nth order 

of the equation of a. curve C' 1 wall reference to the same axes 
Ihe mm A of ihe eccentric anomalies a* of the 2» pdtfils 
S 1 common lo E and C n is deleimined by the relation w 

,i\ = 

/[•>> - •#) , 

lie indicated several peculiar caies of this general theorem — 
Prof KimerJingh Onnes communicated some measurements, by 
Mr Leeman, retanng to Kerr's, phenomenon when reflection 
lake* place at ihe pule of a cohali mignet The constancy of 
Lhe difference of phase S, discovered by Dr Sissingh was con¬ 
firmed The measurements agree with the theory of Gold- 
hammer, comrary 10 that of Drude Mr Leeman finds a 
magn Lu optic diaper-inn in S 

November 26 —Prol van de Sande liakhuym in ihechmr — 
Prof hchouie con inued Ins communication ol October 29, oil a 
general theorem in ihe theory of plane curves, and corrects a 
theorem of Liguerie —Prol Lorentz d alt with the re'altve 
motion of the earih nnd the luminilrrous aeihrr —Prof 
Kam^'bngH Onnes spoke of measures cm ihe relation of spark 
length and difference of potential made hy Dr IJ.ngesius at 
Groningen with a don <le bvlilar electrometer of his own con 
suuciiun 1 he differences hitherto found are explmned by n 
correction for pits ure and temperature having hren omitted 
Discharge between two concentric cylintierx deiiends, asGaugnm 


siated, on the di n^ity of the inner one o U Piovnking glow 
discharge on the inner one of two c nceniric cylinders proven 
succcaiiIuI 111 maintaining constant high poienuals 
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SCIENTIFIC IVOR THIES 
XXVIII— Sir Archibald Gbikie 

S OME MONTHS ago the British Association for the 
Advancement of Science was holding its annual 
meeting at Edinburgh under the presidency of Sir Archi¬ 
bald Geikie, FRS, Director-General of Lhe Geological 
Surveyef the United Kingdom 

It may well be said th-it a more appropriate choice 
could hirdly have been made by the Council of the 
learned Association Not only is Sir Archibald a 
thorough Scot, born and educated in Scotland, where 
he fulfilled for many years the most important duties as 
a member jof the geological staff, p.nd later as a professor 
in the University of Edinburgh, but, having long been 
in the supervision of the Scottish Survey, he 
mapped with his own hand many hundreds of square 
miles of country, and through the entire scenery of Scot¬ 
land there is not a single point with the peculiarities of 
which he did not make himself thoroughly familiar His 
knowltdge of the ground is not mt all restricted to geo¬ 
logical relations In Sir Archibald Lhe qualities of the 
geologist are combined with those of the enthusiastic 
Idver of landscape, and his able pencil excels in drawing 
original sketches in which the outlines, peculiar shades, 
and, one might say, the general spirit of the scenery are 
fixed with the most striking accuracy Obviously, there¬ 
fore he was the right man to be placed at the head of the 
Edinburgh meeting, which many prominent foreign in¬ 
vestigators attended in the hope of afterwards travelling, 
both as tourists and as men of science, through the most 
inteiesting fields of the Highlands Nobody could have 
been better fitted to introduce them to the country When 
putting Sir Archibald in the chair at Edinburgh, the 
British Association not only did duejustice to one of the 
most distinguished sons of "jriodern Albert/’ it also 
took the best'course to secure from foreign guests the 
fullest recognition of the various merits of Scotland, 

Sir Archibald Geikie was bom at Edinburgh in 1838 
We learn from a notice in the Mining Journal that he 
was eduented at the Royal High School and at the Edin¬ 
burgh University When he Was only twenty yean old 
he became an assistant "on the Geological Survey for 
Scotland, and proved ho able that in 1867, when the 
Scottish branch of fetip Survey was made a separate es¬ 
tablishment, Sir Roderick Murchison deemedJie could 
not do better 1 than confer the directorial powers on the 
young assfetant whom he had k appreciated at work* Four 
yean later, the chair of Opolopy and Mineralogy at the 
University flaring Men fouridid ty bir Rode nek Wth a 
concurrent endowment by the Crown, Archibald Geikie 
was invested with.the new professorship, which Jie resigned 
only at the beginning of iS8r, when he wap Appointed to 
uitceed Sir Andre* C. Ramsay as Direct or-General of 
,the Geological Survey of the United Kingdom, and 
Dlf e<tor of the Museum of PraCtttJ Geology in Jertnyn 
Effect* ^ * 

That she new Director had not disappointed the hopes 
te W eacita i, appeared with ludlcltpLclearness whf, 
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some time ago, the Queen conferred on him the honour of 
knighthood Now it is our duty to note the chief features 
of his activity, and to 9tate what personal part Sir Archi¬ 
bald Geikie has played in Lhe recent progress of science 
It is scarcely necessary to say that his geological achieve¬ 
ments are too important to be conveniently reviewed in a 
few lines Nevertheless we shall try to give a general 
idea of the prominent results to which his name must be 
attached 

Early appointed, as he was, as an officer of Scotland’s 
Survey, he had, from the beginning, to deal with the 
most puzzling problems involved in the stratigraphy of 
tb* u 1 lands The case was a very difficult one, and 
gave iu to much controversy between Sir Roderick 
Murchisc" and many other geologists, among whom it will 
be sufficient to quote the respected name of Nicol As in 
the Highlands gneisses and ordinary crystalline schists 
were sefcu resting, with apparent conformity, on Silurian 
strata, it had been admitted by Murchison that Lhe 
sequence wis a normal one Therefore the crystalline 
schists had to be regarded, in spite of their Arcbsan 
appearance, as metamorphosed Silurian deposits Such 
an assumption had a considerable bearing on other 
geological problems, as it rendered highly probable the 
theory that lhe so-called primitive gneisses were altered 
sediments, and had nothing to do with the early crust of 
the molten globe 

That Sir Archibald should at first have taken his 
Director's side is not at all surprising But he was never 
quite satisfied , and his love of truth led him, as soon as 
he was m a position to do so, to undertake a detailed re¬ 
view of the facts Since the discovery of Silurian fossils 
in the rocks of N W. Sutherland, it had been recog¬ 
nized that the key to the structure of the Scottish High¬ 
lands was to be searched for in that region Accordingly, 
in the years 1883 and 1884, MM Peach and Home were 
entrusted with a careful study of the Durness and Enboll 
districts They were very far from being directed to 
obtain means of justifying the old survey. 11 It was a 
special injunction to the officers" (we quote Geikie’s own 
words) 11 to divest themselves of any prepossession in 
favour of published views, and to map the actual fact* in 
entire disregard of theory” 

From the work ably carried on by the distinguished 
surveyors, and verified on the spot by the Director- 
General, it appeared clearly that Murchison had been 
deceived by prodigious terrestrial disturbances, of which, 
at the time, nobody could have formed an idea* Over 
immense reversed faults, termed thrust plants by Geikie 
and his officers, the older rocks on the upthrow side had 
been, as it were, pushed horizontally forward, covering 
much younger sediments , and the displacemen^attained 
the almost Incredible distance of rfcore than ten miles 
Sometimes an outlier of lhe displaced ground was found 
capping a bill, while the remainder had been swept away 
by erosion, and the strangeness of the case led the observer 
to write, 11 Ope almost refuses to believe that the little 
outlier at the summit does not lip normally on the rocks 
below it, but on a nearly horizontal fault " 

Disturbances of that kind had already been noticed in 
some coal-basins, as, for example, on the southern limit 
of lhe French and 'Belgian coal-field, where similar 
outliers had been termed by M Gosselet 11 lam beaux do 
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poussle ” But they occurred on a much smaller scale, 
and there was no reason why the phenomena should be 
considered otherwise than as quite exceptional To 
recognize the generality of that class of stratigraphical 
accidents was a conquest of a high order, not only for 
Scottish geology, but for all countries where the work of 
orogenetic disturbances has for a long time suffered from 
the agencies of erosion The Highlands of Scotland 
belong to that part of the old European continent which 
in earlier Palaeozoic times emerged from the sea Near 
the end of the Silurian period it was subjected to enormous 
pressure, which resulted in folding and breaking the 
whole border of the dry land, raising in the air a series of 
high mountainous ridges, the Caledonian chain of M, 
Suess. But millions of years have since passed over the 
land, and the continued action of atmo9phenc powers has 
left but a very small part of the original mass It is ex¬ 
tremely difficult, therefore, to restore the broken continuity, 
and through the quiet appearanceof the now planed ground, 
the geologist is everywhere bound to search after the 
scattered signs of previous plication and fracture This is 
now the ta9k to be fulfilled by the detailed Survey, and 
every stratigraphical difficulty has to be treated in the 
newly-acquired light 

A few years after that discovery had been made in 
Scotland, Prof Marcel Bertrand made in Southern France 
quite similar observations, showing that very limited 
patches of older formations, which had been till then re¬ 
garded as remnants of ancient islets, projecting out of 
younger geological seas, were nothing else than outliers of 
reversed folds, the remainder of which had disappeared 
under the action of rain and rivers 

In this manner the correction of a long accepted error 
has led to stratigraphical conclusions of the highest im¬ 
port In the meantime these gigantic displacements 
showed themselves accompanied by intense modifications 
of the rocks, so that Geikie was entitled to write " Tn 
exchange for this abandoned belief, we are presented 
with startling new evidence of regional metamorphism on 
a colossal scale, and are admitted some way into the 
secret of the processes whereby it has been produced ” 

This is not the only occasion on which Sir Archibald 
has given proof of his readiness to admit frankly and 
decidedly the correction of opinions which have long been 
held Some years ago, when the Lower Cambrian fauna 
had been detected by the officers of the Survey much 
below the Durness limestone of the Highlands, in a senes 
of strata which rests unconformably on the Torndon 
sandstone, he was the first to announce the fact before 
the Geological Societv. The “ Precambrian/’ which he had 
till then been rather reluctant to recognize, has now taken 
its place in the scale of divisions Moreover, he has 
created a new name, that of " Dalradian/’ for the long 
strip of Precambrian deposits which extends from Donegal 
to the centre and south-west of Scotland. 

As one of the most characteristic formations in Scot- 
^ land is the Old Red Sandstone, we cannot be surprised 
that Sir Archibald has devoted much care to the de¬ 
scription of the peculiarities of that interesting group of 
strata. After a long and detailed study of ihe whole 
ground, he has summed up his views in some important 
memoirs, published in the Transactions of the Royal So¬ 
ciety of Edinburgh. There he has called again to life the 
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old and long-extinct lakes, where the grits riSd con- 
glomerates of the Old Red were piled up through the 
disintegration of surrounding formations, namely, Lake 
Orcadie, Lake Caledonia, Lake Cheviot, W c l B h Lake, 
and Lake of Lome , each of them being a separate basin, 
where the work of sedimentation has been many times 
interrupted by volcanic outbursts, while in the adjacent 
and more quiet seas there were accumulated the marine 
deposits of Devonshire 

But the chief work of Sir Archibald seems to be his 
exhaustive review of the volcanic history of the British 
Isles. While his brother, Dr James Geikie, the, author 
of “ The Great Ire Age/ 1 has done excellent advice by 
deciphering the marks of former ice action on the soil of 
the United Kingdom, Sir Archibald has been particularly 
attracted by the work of fire, 1 e by the records of that 
volcanic activity, the evidence of which is so deeply im¬ 
pressed on the scenery of the Hebrides, of Wales, and 
other districts of Great Britain * 

The British Isles are now a very quiet ground, whtfe 
explosive activity and projection of stones seem to be 
restricted to electoral periods , and although Scotland has 
been from time to time shaken by minor earthquakes, no 
human eye has ever seen there any volcanic outburst, 
Nevertheless, during Tertiary times, immense sheets of 
lava were poured out in the north-west of the country. 
To discern the site of the centres of eruption, and deter¬ 
mine the old chimneys, the remnants of which give a 
glimpse into the lowest parts of ascending lavas; to 
discriminate the volcanic necks , the,intrusive sheets and 
dykes, the bedded lavas and the tuffs—this was the first 
part of the task undertaken by Sir Archibald But it 
was not enough for him to re-ascend in the past to the 
beginning of Lhe Tertiary period Not only in the Old 
Red of Scotland, but in the very heart of the oldest forma¬ 
tions known in England and Wales, there were numerous 
evidences of previous volcanic activity To use Geikie's 
words 11 Placed on the edge of a continent and the 
margin of a great ocean-basin, the site of Britain has lain 
along that critical border-zone where volcanic energy is 
more active and continuous 

The chief outlines of that marvellous story, which was 
hardly suspected some years ago, were recently traced 
in Geikie’s presidential addresses to Lhe Geological So¬ 
ciety of London , a work which has been qualified by Mr 
Iddmgs, the distinguished American petrographer, as 
“ one of the most important contributions to the history 
of volcanic action/ 1 Nevertheless, it is only a preliminary 
paper, and in the same manner as he already has devoted 
a special memoir to the volcanic outbursts of Tertiary 
times, Sir Archibald promises to publish in a short lime 
a detailed account of the Paleozoic eruptions. 

In order to become competent for such an under¬ 
taking, the author had prepared himself without sparing 
time, labour, or trouble Having traveled over much 
of Europe, from the north of Norway to the Lipari 
Islands, he was anxious to learn from personal observa¬ 
tion the broad features of that American continent, tb e 
geological construction of which seems to have been 
conceived on a much larger scale than that of Europe 
Therefore in 1878 hir rambled over many hundreds of 
miles in Western America, from the Archaean fields of 
Canada to the huge volcanic plateaux of Oregon and 
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Idaho, %here a country as large as France and Great 
Britain combined has been Hooded with a continuous 
sheet of basalt But stratigraphical Btudies were only 
part of the pecessary initiation Sir Archibald had been 
one of the first field-geologists in England to perceive 
the importance of microscopic investigation as an 
adjunct to field work He might well have left the care 
of ihat special study to some officer in the Survey , but 
he wished to make himself master of Ae subject, Con¬ 
nected by personal friendship with /irkel, Renard, and 
other eminent petrographers, he gave to that branch of 
the Survey such a vigorous impulse, that upwards of 
5000 slices of British rocks were soon prepared and 
classed in the collections of the museum in Jermyn 
Street , and if he can now rely with full confidence on 
his distinguished professional officer, Mr Harris Teall, 
for any determination of rocks, he himself has won all 
necessary competence in that department of science, which 
has been ifcjnuch enlarged during the last twenty years 

An undenakmg so ably provided for could not but 
prove successful It is not, of course, our purpose to give 
an account of the results arrived at The “ History of 
Volcanic Action in the Area of tlie British Isles/' as it was 
presented in Lhe presidential addresses for the years 1891 
and 1892, is so much condensed that it must be read 
in extenso by every one who takes interest in the matter 
We would only call attention to the final summary, where 
some important and far-reaching conclusions are deduced 
from the observed facts One of them is that British 
volcanoes have been active in sinking rather than in 
rising areas , to which it is added Lhat the earlier 
eruptions of each period were generally more basic, while 
the later intrusions were more acid 

When presenting 11 a connected narrative of ascertained 
knowledge regarding the successive epochs of volcanic 
energy in this country,” Sir Archibald did more than write 
an important chapter of British geology It may be said 
that he definitively settled the long-controverted question, 
whether there has been any essential difference or not 
between the di-play of volcanic activity at various 
geological periods Not very long ago some scientific 
schools—aboveall, on the Continent—showed the greatest 
reluctance to admit that true volcanoes could have existed 
during the Palaeozoic era When they were told of 
Cambrian lavas and felspathic ashes, of Silurian tuffs, 
especially of Precambnan felsites, they could not restrain 
a strong feeling of incredulity Against old granitic or 
porphyritic eruptions they had nothing to object; but the 
volcanic facies appeared to them a privilege restricted to 
recent geological times To this the present writer might 
bear personal testimony, as he found his 11 way of Damas " 
only when he was fortunate enough to ramble over North 
Wales, and gather with his own hands pieces of vesicular 
lava embedded in the tuffs of the Snowdon, or boulden 
of true felsite l)ftng at the base of the Cambrian senes at 
Llanbens 

Not only has Sir Archibald, in common with his 
countrymen, always escaped that kind of misconception 
but he will have contributed more effectively than any 
other to place the matter in the true lights Thanks to 
the cliffs of Scotland, he has been able to trace the root9 of 
old volcanoes, to show true volcanic bombs entombed in 
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sediments, and to mark the site round which vast piles of 
lavas and tuffs, 5000 or 6000 feet in thickness, had been 
heaped up Likewise, in his previous paper on Tertiary 
volcanoes, he had established by indisputable sketches 
that the granitic rocks of the islands of Mull and Skye 
were ejected during the earlier part of the Tertiary 
period, and that they belong to the central mass of in¬ 
trusions, the lateral veins of which have taken the form 
of granophyres 

There is another kind of useful geological work which 
Sir Archibald has a right to be credited with , we allude 
to the restoration of the most friendly relations between 
the official Survey and the Geological Society of 
London For many years those relations had been 
maintained at a rather low temperature , both independ 
ent geologists and Government’s surveyors showed, as it 
were, more inclination to mutual and severe criticism 
than to brotherly co-operation This period of mis¬ 
understanding is now well over Thanks to the present 
Director, the Geological Society has more than once 
received the early flower of the capital results obtained 
by the Survey, and the recent Presidentship of Sir Archi¬ 
bald has solemnly sanctioned the return of a harmony 
which will prove of great benefit to the advancement of 
geological science in England 

This is a very brief and imperfect account of the chief 
work accomplished by the field-geologist, a work which 
would have been sufficient for the whole of a man's life 
But we have now to consider in Sir Archibald the master 
who has been engaged in important educational duties 
When he was appointed in 1871 to the chair of Geology 
at Edinburgh he had the whole work of that department 
to organize, a task which may be wearisome, but which 
involves great benefit for a man of labour, as he must 
face every difficulty, and obtain day by day a clear and 
personal idea of all that is required for teaching To that 
we are indebted for the undisputed superiority which Sir 
Archibald has displayed in his 11 Text-book,” as well as 
in his other educational writings, such as the “Class- 
Book/’ a very model of clearness, whereby it has been once 
more demonstrated that those only are qualified for writing 
elementary books, who are in the fullest possession of the 
whole matter Likewise he is the author of small books or 
“ primers M on physical geology and geography, of which 
some hundreds of thousands of copies have been sold, and 
which have been translated Into most European languages 
as well as into some Asiatic tongues This exceptional* 
success will be easily understood if we remember that in 
Sir Archibald’s works the traditional barrenness of geology 
is always smoothed and adorned by a deep and intense 
feeling for nature Nobody has done more than he to 
associate geological science with the appreciation of 
scenery In numberless writings he has undertaken to 
explain the origin of existing topographical features 
Among others reference may be made to the volume on 
11 The Scenery of Scotland viewed in connection with 11s 
Physical Geology/ 1 firat published in 1869, of which a new 
edition appeared in 1887, qIso to “Geographical Evo¬ 
lution/ 1 in the Proceedings of the Royal Geographical 
Society for 1879, and “On the Origin of the Scenery 
of the British Ides/’ published in Nature (vol xxi\ 
PP 347 > 396 , 41 9 » 442 ) 
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Nevertheless, whatever might have been the attain¬ 
ments of the geologist and of the teacher, they would not 
have been sufficient to secure universal recognition, had 
not Sir Archibald been provided in addition wiLh the best 
powers as a writer From the beginning he w-is strongly 
convinced of the importance of cultivating the literary 
element in scientific exposition, not only in order to make 
science interesting and intelligible to those outside the 
circle of actual workers, as he did in writing “ Geological 
Sketches at Home and Abroad," but because he did not 
admit the right of a man of science to appear before the 
public without putting on the 11 nuptial dress " Every 
one who knows Sir Archibald will readily admit that in 
doing so he is not impelled by a desire for personal dis¬ 
play He is essentially a min of thought as well as of 
action “ Res non verba ' might well serve him as mo tto, 
and whoever has seen Ins silent but piercing attention in 
listening to some scientific controversy would never be 
tempted to suspect him of a wish to search after re¬ 
sounding manifestations But he has too much of the 
artisL's temper to neglect correctness and elegance in Lhe 
utterance of his thoughts And since nothing in the 
world is less common thin the union of scientific insight 
and acuteness with a vivid appreciation of nature and a 
delicate feeling for style, it is not strange that Sir Archi¬ 
bald’s fame has passed far beyond the circle of profes¬ 
sional men The portrait will be duly completed when it 
is added that no one could have a better renown for j 
frankness, fair dealing, and perfect trustworthiness in 
every relation of life 

It 15 highly gratifying for England that the recognition 
of such achievements has not been left to future times, 
and that the present generation has not failed in the duty 
of rewarding so much continuous and fruitful labour He 
was admitted to the Roya Society before reaching the 
age of thirty, a most unusual honour , he has been Vice- 
President, and was recently elected Foreign Secretary, of 
that Society Since 1890 an Associate of the Berlin 
Academy , elected by the Royal Society of Sciences at 
Gbttingen, after the death of Studer, the Nestor of Swiss 
geologists , enrolled among the members of the Imperial 
Leopold-Carohne German Academy, of the Imp enal 
Society of Naturalists of Moscow, &c , &c , he wag 
chosen in 1891 as a corresponden t by the French 
Academy of Sciences, and in the same year he was made j 
a knight An honorary LL D of the Universities of I 
St Andrews and Edinburgh, he has received the Murchi- | 
son medal of the Geological Society of London, and twice 
the MacDougal Brisbane Gold Medal of the Royal I 
Society of Edinburgh has been conferred on him, in j 
recognition of the zeal and skill displayed in explaining 
the geological peculiarities of his mother-land He is 
now at the summit of his career, and not 90 heavily laden 
with years but that we may express for him the wish 
ad multos annos Let us hope that he will long remain 
at the head of the distinguished staff to which he has 
given so profitable an impulse, and continue to serve as a 
comforting example for those who refuse to acknowledge 
any other means of genuine success than constant labour 
and faithfulness to duty 

A. De LaffarBNT 


SHAKING THL FOUNDATIONS OF SCIENCE* 

T O judge by the columns of the duly press, we must 
expect to find a large number of enterprising 
company-promoters coming forward shortly to urge, in 
Parliament and elsewhere, that leave may be given 
them to confer lasting benefits upon Londoners The 
good they propose to do comes in the shape of 
underground intercommunication Locomotives of 
the nrdin iry construction, it would seem, are not 
to be employed, but instead of them cable traction 
or electric energy in some shape or another On these 
points, however, we must speak with caution, for we 
are told that an absence of definite statements and 
programmes is one of the inun features of the pronounce¬ 
ments so far issued 

On two previous occasions it has been our duty 
to draw attention to a scheme, intended to provide 
more ready means of intercommunication between dif¬ 
ferent parts of London, which threatens to inflict serious 
damage upon the property of the nation 

It so happens that one of the schemes to which refer¬ 
ence was made in the opening paragraph is a rehabilita¬ 
tion and expansion of that very project against which we 
protested on the previous occasion The attempt, 
which has already once been thwarted, to render the 
study of the sciences involving exact measurement 
impossible at South Kensington, 15 again to be re¬ 
peated, and it ij necessary to warn the public that 
an enterprise undertaken nominally for their interests, 
which are, or the moment, regarded as identical 
wuh those of the company promoter, will strike a fatal 
blow at the uLility of institutions on which many thousand s 
of pounds of money, public and other, have already been 
spent, and on which it is in contemplation to spend many 
thousands more Our proLest on the former occasion 
was based on scientific grounds. There were others 
strongly urged from other points of view, and as a result 
of the opposition the scheme was withdrawn for a time 
In Lhe shape it now assumes it is still more objection¬ 
able, as the scope is now a more ambitious one 

Our objection was simply to the route to be followed. 
In London we have only one locality where telescopes 
are nightly used by teachers and student , we have 
only one institution the function of whicj^*s limited to 
physical and chemical teaching and research, where 
delicate measurements are essential, and fo-m part of 
the routine work , we have only one institution, the 
funcLion of which is to teach applied sciencfiia the most 
efficient manner—that is, by teaching in i^ch experi¬ 
ment and observation, and of extreme delicacy, must 
go hand in hand with the viva voce exposition of the 
professor of each branch of applied science 

The contemplated railway proposes to sweep all these 
away Astronomical Observatories, the various Labora¬ 
tories of the Royal College of Science, and of the 
City and Guilds Institute, are not to be considered the 
least in the world This is practically what it comes 
to , for we doubt whether either teacher or taught wffl 
care to remain in a locality where neither valid experi¬ 
ments nor observations are possible 

1 Conciliat'd from voL *lnJ_ p 14& 
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We need not waste time in considering whether some 
means could not be found to continue to take astrono¬ 
mical photographs of say an hour’s exposure, or to use 
chemical balances of the greatest delicacy, with a railway 
or tramway of any kind running intermitiently within 
twenty yards of the laboratory m which the work is sup¬ 
posed to be carried on , and it is also clear that the result 
would be disastrous if the traffic were earned on at any 
practicable depih 

Last year a joint Committee of the Houses of Lords 
tnd Commons fully considered the question as to the 
principles on which future extensions of what may be 
called omnibus traffic should be earned on, and Lhey 
came to the conclusion that electric and cable railways 
constructed at a considerable depth below the surface 
would probably be the most convenient means for 
uniting the various parts of the metropolis more closely 

Some people have attempted to read into this part of 
the Committee's report that given a cable or electric 
railway there will be no shaking f And it has been sug¬ 
gested that all such opposition as we have expressed 
above should disappear This of course is the view of Lhe 
company-promoter, but it will commend itself to no one 
else In fact there are special objections to an electric 
railway in addition to those earthquakes more or less 
mitigated which are associated with any system of 
traction 

No evidence was laid before the Committee as to 
some of the disadvantages which aie incidental to the 
use of electricity It is true that these disadvantages 
are not such as to interfere with the further extension 
of electrical railways, but they are of sufficient import¬ 
ance to be considered in deciding on the routes which 
the railways shall follow Experiments made some little 
tune ago in the neighbourhood of the South London 
Electrical Railway proved that the electrical disturbances 
were go great that it was doubtful whether ordinary 
higher students’ work could be carried on withm a 
quarter of a mile 

A quarter of a mile! And the proposed railway, or 
electric way, or cable way, or tramway is to run within 
( twenty vards of electrical and magnetic laboratories 
{i Rien n'est sacri pour un sapeur /” an evil hidden in the 
ground ceases to be one. 

It must not be forgotten that the interests at stake are 
not only those of the higher sciences and research It 
might, perhaps, be argued that as the instruments used 
for investigation become more sensitive, and as the neces¬ 
sity for accuracy increases, it may be necessary that 
researches of a special character should be carried out in 
places specially selected for their freedom from all 
external disturbance A serious damage will, however, be 
done 10 our large towns if it becomes necessary for every 
middle-class youth who wants to master more than the 
elements of science to become a bqarder at a country 
college It is frequently complained that there is an 
increasing separation between class and class, those who 
are*able to do so leaving ihe towns for the more distant 
^suburbs. It would be a thousand pities if the higher 
education were also, even in part, to be banished from our 
great centres of population. 

It may be urged by the promoters of the company that 
R will be easy for them or the Government to plant the 
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Royal College of Science elsewhere, but if the buildings 
of the College are notoriously inadequate, it was dearly 
staled at the time when the proposal to place a collec¬ 
tion of pictures on the site reserved for science made it 
necessary to explain the future policy of the Department 
of Science and Art, that the collections and the labora¬ 
tories attached to them were in the future to be housed on 
the plot close to the present site 

But as stated before, it is not necessary only to base 
our case upon the injury which would certainly be done 
to the Royal College of Science , it must be remembered 
that hard by is the City and Guilds Central Institution, 
in which extensive and costly laboratories, built by the 
munificence of the City Companies, have during the 
last few years been filled wiLh students, many of whom 
are engaged in advanced studies 

I very argument which applies to the one case holds 
good in the other The work of the City Companies and 
lhe interests of these institutions are endangered in the 
same way, and for the same reasons, as those of the 
Government College over the way 

On the previous occasion, when it was proposed to 
bring a railway at the back of ihe Central Institution, 
the Professors Lhere, with the sanction of the City and 
Guilds of London Institute, opposed the scheme We 
understand that the Professors have again made a re¬ 
presentation to the Institute which in all probability will 
result in steps being taken to prevent lhe construction 
of any railway or tramway which would interfere with 
lhe work carried out in the Physical Department of the 
Central Institution 

In both these institutions it is as important that the 
apparatus should be used without let or hindrance from 
external disturbances, as say, that the reading-room in 
the British Museum should not be rendered uninhabit¬ 
able by a nuisance produced either by private individuals 
or by some company in the neighbouihood 

On these grounds we protest in the name of science 
against a railway of any kind in Exhibition Road 

If there is one district in the metropolis which ought 
to be thus secured, it is the neighbourhood of the 
great national scientific school and its associated collec¬ 
tions 

And here a word about these Science Collections 
There arc philistines among us who think that the collec¬ 
tions would do very well wiLhout Lhe schools, as the 
schools could do very well without either higher teach 
ing or research 

There 19 no doubt a certain advantage to be gained by 
collecting t) pes of all sorts of apparatus, exhibiting them 
appmpriately labelled in glass cases, through which the 
public may gaze with, it is to be feared, somewhat indis¬ 
criminate admiration , but it must always be recollected 
that the nation is proud of the British Museum and Art 
Galleries, not merely because they play a useful part in 
educating the crowds who visit Lbem, but also because 
they are centres to which students resort from all parts, 
not only of the United Kingdom, but of the civilized 
world, not to gaze at Ihe collections but to use 
them In like manner a national collection of scien¬ 
tific apparatus should be brought together, not merely 
to be stared at, but to be used By an arrangement 
more logical than those to which our haphazard English 
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customs too frequently lead, this second object is at 
present attained 

It 13 almo3t ludicrous that at the very moment 
when a Royal Commission is sitting to determine the 
constitution of a new University for London, Par¬ 
liament should be asked to sanction a Bill which, 
if it serves as a precedent, may make the teaching 
of some of the most important sciences impossible 
within the metropolitan area Indeed, m this danger 
we find a new confirmation of the importance of the 
policy which we have often urged upon those who 
are directly interested in the constitution of the future 
University 

Science teaching in Exhibition Road is threatened 
to-day It may be threatened somewhere else to-morrow 
It will be impossible for a number of competing 
colleges to defeat the railway engineers, or to pre¬ 
serve intact for scientific research a number of build¬ 
ings planted upon sites selected without reference 
to the new danger which has arisen They will be at¬ 
tacked in detail, and beaten one by one How immensely 
in this, as in many olner matters, would their position be 
strengthened if they were able to speak with one voice in 
support of a plan decided on in common, and defended 
together If Lhe hoped-for University of the future 
already existed , if it spoke with the prestige of the exist 
ing University of London, combined with that of the 
consolidated teaching staffs of the London Colleges , if 
the support of a Government Department could be 
asked to aid a University which, like the British Museum, 
commanded universal respect and support , then it might 
be possible to obtain a ready hearing for opinions given 
with all Lhe weight of a great institution of which the 
country would be justly proud 1 ill the union is effected, 
which alone will make science in London able to meet 
its enemies in the gate, we must struggle as best we can 
to prevent irreparable mischief 

We can only hope that the Vice-President of the 
Council, who is known to have the interests of the higher 
education at heart, will not allow a railway, electrical or 
other, to injure the teaching institutions clustered round 
the magnificent collections of apparatus in his charge 


SOUND AND MUSIC 

Sound and Musti By the Rev J A. Zahm, CSC, Pro¬ 
fessor of Physics in the University of Notre Dame 
Large octavo, 452 pages (Chicago A C McClurg and 
Company, 1892 ) 

HI Shandsomely got-upand lavishly illustrated volume 
is, the author informs us, a largely expanded tran¬ 
script of a course of lectures delivered by him, in 1891 11 in 
the Catholic University of America, at Washington, DC ,J 
Its main purpose is to give musicians and general 
readers an exact knowledge, based on experiment, of the 
principles of acoustics, and to present at the same time a 
brief exposition of the physical basis of musical harmony 
A clear intimation is given at the outset (p 18) of the 
predominant r 6 U which experiment is to play in the ac¬ 
oustical portion of the undertaking. Had Prof Zahm 
not had at his disposal “ all the more delicate and import¬ 
ant instruments H of research and verification, in the 
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theory of sound, constructed by Dr Koenig of Pans, 
he would “ not have attempted to give Lhe present lec¬ 
tures on sound’ 1 before such an audience as that which 
actually attended them With Dr Koenig’s apparatus 
around him, however, he had assured means of 11 enter¬ 
taining” his hearers, and of “illustrating in a way that 
would otherwise be impossible the most salient facts and 
phenomena of sound” The late Isaac Todhunter has 
deprecated the systematic repetition of perfectly esta¬ 
blished experiments, on the ground that their results 
ought to be believed on the statements of a tutor—“ pro¬ 
bably a clergyman of mature knowledge, recognised 
ability, and blameless character ”—to suspect whom 
was in itself irrational 1 Prof Zahm's practice 
pushes to a great length a view directly opposed to that 
enunciated—with obvious humorous exaggeration—by 
the well known Cambridge pnvale tutor Not content with 
a single experiment decisive of each successive issue pre¬ 
sented, he performs a whole senes bringing into action 
all the resources of his superbly found collection of 
acoustical apparatus It is no detraction from the clear 
and interesting manner in which these formidably numer¬ 
ous experiments are set forth, to say that the amount of 
space necessarily devoted to explaining the mechanism 
of the apparatus used gives to parts of Prof Zahm’s 
volume somewhat of the look of an acoustical instrument- 
maker’s illustrated catalogue Subject, however, to this 
defect, if defect it be, the lectures are decidedly pleasant 
and attractive reading The illustrations, too, are 
thoroughly clear and beautifully executed, so that our 
author may be fairly congratulated on success in 
‘entertaining’ — the word is his own — his hearers 
and readers His object, to give to general readers 
an “exact knowledge” of the principles of acoustics, 
has also been in a fair measure attained, but subject 
to certain not inconsiderable deductions In de¬ 
scribing the processes and results of experiment Prof 
Zahm is clear and thoroughgoing" in expounding the 
parts of acoustical theory which must be mastered 
if the facts thus obtained are to be understood in their 
mutual relations, he is often vague and superficial Thus 
the nature of wave motion, the formation of stationary 
undulations, the composition of small vibratory move¬ 
ments—matters of crucial importance to any connected 
comprehensionof Acoustics—receive fromhimno effective 
elucidation Nay, he is even chargeable with having, by 
the misuse of a technical term of perfectly settled mean¬ 
ing, written in a way likely to confuse his readers’ ideas 
on these very matters On p 46 he calls certain points 
in a senes of progtes9ive waves lt NODAL points where 
there is no motion/’ thus confusing two things which 
ought to be most carefully distinguished from each other, 
a point of momentary rest in a progressive wave , and one 
of Permanent rest in a stationary undulation The 
usage which restricts ‘node' to this latter meaning is so 
well established that such use of it as the above is quite 
inexcusable, especially in an author who himself else¬ 
where, p 146 &c., employs it in its ordinary signification 
The same indifference to accuracy of expression recurs 
in this volume with a frequency not creditable to a* 
professor of an exact science Thus on p 50 the 
return movement of a prong of a tuning fork is said 

1 “ 1 ho Conflict of Siudioi/ p 17 
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to 1 pull ’ air particles apart On p 52 we are told 
that the motions of particles of a water wave “ ar* 
always at right angles to the direction of the wavfc 
itself” On p 68 the author corrects this statement, 
but in doing bo, takes occasion to speak of a plane 11 in,” 
instead of * passing through 1 the line of progression 
On p 380 he describes harmonic partial-tones as 
** modifying the quality of their fundamental,” though he 
obviously means the quality of the compound sound due 
to the fundamental and other partial-tones combined On 
p 387 it is said that the “ratios of frequencies p which 
characterize particular sounds “are called intervals," and 
that by dividing one note by another we obtain 
the intervals between them Language of this kind is, 
indeed, hardly misleading, but it is certainly very slip¬ 
shod. 

Before passing from the more generally acoustical, to 
the more specially musical portion of Prof Zahm’s 
volume, it is proper to point out one important respect 
an which it has the advantage over most, or possibly all, 
the manuals on the same subject which have preceded it 
This merit consists in giving a somewhat full account nf 
elaborate experimental researches on beats, combination- 
tones and quality conducted by l)r Koenig, the results 
of which are to a considerable extent at variance with 
conclusions previously announced by Prof. Helm- 
*holtz. In the opinion of our author, Dr Koenig is 
“one who, not excepting even the eminent German 
philosopherjust mentioned (Helmholtz), has contributed 
more than any other person to the advancement of the 
science of acoustics" (p 17) A more balanced judg¬ 
ment, while placing great reliance on Dr Koenig's ex¬ 
perimental skill and on the superlative excellence of 
the apparatus construcicd by him, would probably attri¬ 
bute to Helmholtz’s opinion a preponderant weight in 
interpreting and correlating the results of experiment 
Be that, <howe\er, as it may, Prof Zahm has done 
excellent service by popularizing the work so laboriously 
performed, and so modestly placed on record, by the 
eminent instrument-maker to whom no one who has put 
his hand to acoustical work can fail to be under consider¬ 
able practical obligations 

The specifically musical are decidedly the least 
meritorious parts of our author’s performance The 
looseness of phraseology already complained of is here 
at its worst On p 16 6 we are told that a 1 comma,' 
(JJ) is “ the smallest interval used in music ” A beginner 
might easily take this to mean that notes differing by only 
that interval were actually heard consecutively in a 
musical phrase—of course an absurd supposition Very 
misleading, again, is the statement on p 388 that tones | 
like major and minor tones, that differ from each other 
only by a comma “are considered in music to ha\ e the 
same value '* The only rational meaning to be got out 
of it seems to be that in the equally tempered scale the 
distinction between major and minor tones is obliterated 
On p 389 the notes of the diatonic scale, and their 
relations, in respect to rapidity of vibration “to one 
another," are set out, and it is added that all but the 
second and the seventh of the intervals thus indicated are 
consonant The essential piece of information, that it is 
not the intervals formed by these notes with “one 
another, 1 ' but with the tomc f that are in question, is with- 
NO. I2IO, VOL. 47] 


held, and so the reader is left free to suppose eg that the 
triLone, F — B, is a consonance On p 390 the 1 inversion ' 
of intervals is mentioned without any explanation of its 
meaning 

Attention may well be called to a process of reasoning 
which occurs on pp 38K 390 Prof Zahm abruptly 
introduces (p 388) calculation by “ frequency ratios" , 
assumes, without attempt at proof, that addition of two 
semitones is performed by squaring the ratio and then 
remarks (p 390) “From the foregoing we observe that 
the sum of two intervals is obtained by multiplying, not 
by adding their ratios together" \n assumption in a 
particular cast is thus made to do duty as a general 
(h monstration 

On p 396 we read that 11 so perfectly does the interval 
of the fifLh answer the requirements of the ear that even 
unpractised singers find it quite natural to take a fifth to 
a chorus that does not quite suit the pitch of their voice ' 
If, as this passage appears to suggest, practised singers 
in America find it still more natural to accompany 
melodies in consecutive fifths, wonderful effects may 
surely be expected from the choruses to be heard at the 
Chicago exhibition 

On p 429 our author describes a diagram by Helm¬ 
holtz as concerned with the transposition of an interval 
by an octave, whereas what it really deals with is the 
enlargement of the interval in question by the addition 
to it of an octave On p 430 he writes down, as con- 
stittunls of Hit thromatiL scale of C t the notes Ejf, Ffj, Bfl 
and Cb 

On p 441, he tells us that in listening to such violin 
players as Joachim, Wilhelmj, and others “one can 
always hear distinctly the Ta/l/ni, or beat-tones, that 
add such richness and volume to violin music” 

To gauge the amount of truth contained in this remark 
it suffices to bear in mind that in the case of most major, 
and of all minor consonant chords, Tartini's tones cause 
a detided dissonance Players who made them 1 always 
distinctly audible ' would soon be reduced to permanent 
, inaudibility themselves 

Prof Zahm s volume is creditably free from misprints 
the following have, however, been noted 
P 23,1 16 1 period' for 1 periods ' 

P f>8, 1 21 1 amplitude ' for 1 amplitudes 1 
P 90, 1 8 Ajugari’ for 1 Agujan 1 
P 142, in diagram, for B 4 
P 152, in diagram I, D| for B 
P 388, 11 11 and 12, G for F 


GE ELAND'S ETHNOLOGICAL ATLAS 

Atlas der Volkerkunde . (Berghaus’ PhysikaUscher Atlas t 
Ablh vn). Bearbeitet von Dr Georg Gerland, Pro¬ 
fessor a d Umversil.it in Strassburg (Gotha , Perthes, 
1892 ) 

NTHROTOLOGY owes much to Prof Gerland, whose 
completion of the two last volumes of the late Prof 
Waltz's “ Amhropologie der Naturvolker ' is a monument 
of that co-ordinated knowledge of fact which is the 
source of sound principle His new “ Adas of Ethnology,” 
while forming part of thegreat Physical Atlas of Berghaus, 
may be obtained and used as a separate work by anthro- 
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pologists, to whom it will be of great service in methodizing 
the vast and growing information with which they have , 
to deal This application of graphical method, it is true, 
ha9 difficulties which even the greatest skill cannot 
altogether overcome, but Prof Gerland may well be 
content with his success in making evident at a glance 
the characteristics of mankind, seen from many points 
of view Their distribution over the earth, as thus made 
evident, inay often lead straight on into theories of 
origin The fifteen plates contain nearly hfty maps, each 
suggesting a principle, or showing where there is room 
for one 

Plate I. represents on two planiglobes the classifi¬ 
cation of human races as to skin and hair Prof 
Gerland does not even combine these two characteristics, 
and points out in his introductory remarks that any 
attempt to map out man into defined physical races 
is impossible, for such division does not exist in 
nature Anthropologists of course know this, but 
care is not always taken to make it clear that race- 
types are not so much complete realities as statistical 
abstractions from partial realities, the various measurable 
characters of skull, limbs,complexion, hair-form, &c , co n- 
bining and blending too intricately for absolute definition 
I was struck by meeting lately in a popular book with a 
confident mention of the four distinct Aryan race-types, 
and it occurred to me Lhat it would bring the statement 
down to its bearings to put one of Prof Gerland's plani¬ 
globes before the author, desiring him to define and map 
out these varieties of mankind Even in Gerland's 
broad general distinctions of complexion and hair, an 
anthropologist not thoroughly special on the anatomical 
side may find novelty and difficulty The opinion that 
all native Americana are similar as to race is here strongly 
and probably with reason modified by the native Brazil¬ 
ians being separated on the complexion-map from other 
peoples of North and South America, and placed to match 
the Tartars and Chinese What amount of evidence there 
is for placing the Derbers of North Africa under the sjme 
map-colour seems not so clear, but it is to be noticed that 
the same tint includes several more or less distinct 
grades in Broca's scale An attempt is even made to 
separate the friz-haired negroids into classes according to 
the arrangement of their corkscrew-tufts of hair on the 
skin Plate III , in two maps, classifies man according to 
his religious beliefs and customs, and here the prevalence 
of special rites offers instructive generalizations Thus the 
American line which limits the smoking of tobacco as a 
religious ceremony, indicates the spread of this peculiar 
rite from some religious centre over an enormous area 
No doubt it is rooted in nature, from the fact that its 
narcotic ecstasy brought the pnest into direct visionary 
contact with the spmt-world But none the less, it proves 
the religions of savage tribes, separated by great distances 
on the map, to be bound together by historical con¬ 
nexion ^ Not less remarkable is the compactness of the 
districts of Eastern Asia and the opposite Continent of 
America, where masks are used, app irently originally 
with religious significance Here again it is evident that 
we have to do not merely with independent growth from the 
human mind, but in some way with historical transmission 
% It must be remembered in using these maps, that they bind 
their author only to fact, and not to theoretical interpreta- 
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tion This same plate maps out the immense districts 
.whose natives have a myih of a deluge, the upheaving of 
the earth, &c , but it cannot distinguish in North and 
South America, for instance, between regions where deluge- 
myths are old,and those where they were introduced by the 
JesuiLs a few generations ago Plate IV , mapping out 
regions liable to special diseases, as maUnous fevers, 
pesLilence, cholera, yaws, &c , contains in a condensed 
form a vast collection of knowledge, bearing on anthro¬ 
pological arguments as to the relation of race to physical 
constitution, and thus opening into one of Lhe great 
problems of the history of man Plate V classes out the 
varieties of human food, clothing, dwellings and occupa¬ 
tions Plate VI and onward map out Lhe distribution 
of nations and tribes at different periods as known to 
history, Plate XIV being devoted to the distribution of 
languages over the world 

Anthropologists who keep this atlas at hand as a help 
in their work will by practice find out its merits and 
defects The representation of the geographical distribu¬ 
tion of arts and customs has lorn been a feature of the 
Pitt-Rivers Museum, where so far as possible each senes, 
illustrating development and transmission of culture, 
is accompanied by a small world map coloured to show 
the parts of the world it occupies It is of course 
impossible to Prof Gerland to work in such detail, 
involving as it would do hundreds of separate charts 
He has to indicate his distributions on a moderate 
number of plates and mostly uses planiglobes, a pro¬ 
jection which, after being neglected for generations, 
will, in its improved modern arrangement, certainly 
come into more general favour On these, by ingenious 
devices of tinted patches and streaks, combined with 
lines and dots, he succeeds in giving a more general 
survey of man and civilization than our students have ever 
had in their hands before Edward B TylOR 


OUR BOOK SHELF 

Castorologia j or , The History and Traditions of the Can - 

adian Beaver By Horace Martin, FZS (London . 

Stanford, 1892) 

u Beaver" was once the most important fur in the 1 
world In former days the pelt of tins Rodent was the 
standard by which all barter in the Dominion of Canada 
was regulaied, and ,l beaver" passed as current coin 
throughout the whole of North America Even now the 
quantity of beaver skins brought to England is consider¬ 
able Mr Poland, in his " Fur bearing Animals, 11 tells 
us Lhat upwards of 63,000 beaver skins were sold by the 
Hudson's Bay Company in 1891 But 11 beaver hats" 
formerly required a much larger supply than this, and in 
1743 it is said that 127,000 beaver-skins were imported 
into La Rochelle alone Our 11 top” hats are now made 
of silk, and beaver has become a fur of second-rate 
importance 

Besides the fur of the beaver many other points of 
interest attached to this animal will be found discussed 
more or less completely in Mr Martin’s volume Long 
before its fur was required for hats castor turn or castono 
—a substance found in two large glands, situated near 
the base of the beaver’s tail—was a much-valued specific 
in medicine, as spoken of by Hippocrates and Phny-„« 
Even at the present lime us u^e is by no means aban¬ 
doned, and the u crude article 1 'is 11 still sold at our drug¬ 
stores’’ at prices varying 11 from eight to ten dollars a 
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pound " But in past centuries castoreum was considered 
a sovereign remedy for every kind of disease Many 
amusing deUiU on this part of the subject are given by 
Mr. Martin, mostly extracted from ihe “ Castorojngia " 
of Johannes Francus, published in 1685 The wisdom of 
Solomon himself is attributed by this learned author to 
the virtues of the beaver To acquire it, it is only neces¬ 
sary “ to wear a hat of beaver's skin, to rub ihe head and 
spine with that animal's oil, and to take twice a year Lhe 
weighL of a nold crown piece of c^storeum 31 

At the end of his volume Mr Marlin places a short 
account by Mr C V Riley, the well known American 
entomologist, of Platypstllus caslons, a parasite on lhe 
beaver, and one of ihe most remarkable among the many 
extraordinary forms of para-mc insects Mr Riley cor¬ 
rectly refers this creature to Lhe coleopiera, alLhough other 
naturalists, and, amongst others, its discoverer, Ritsema, 
have expressed different views on this point He omits, 
however, to refer to the excellent account of Plafypszllttv 
castorts , written by the late John LeconLe, and published 
in the Proceedings of the Zoological Society of London 
for 1872 Dr Leconte has here shown that it 19 necessary 
to make a special family (Platy psill/da?) for lhe reception 
of this curious parasite, but that it must be unquestion¬ 
ably referred lo rhe coleopiera 

On account of thtsc and other peculiarities the beaver 
is unquestionably an animal of great general mlerest, and 
Mr Marlin has done well to devote a volume to what is 
evidently his favourite theme There is, we must allow, 
little, if anything, original in it, and the statements on 
scientific points cannoi always be implicitly depended 
upon Hut lhe author has brought together a large amount 
of information on the subject, and his book is M popularly 
written ” and “ lully illustrated,'* though we cannot quite 
agree to his claims to have produced an “ exhaustive 
monograph ” 

An Atlas of Astronomy By Sir Robert Stawell Ball, 

LL.D, F R S (London George Philip and Son, 

1892) 

A new hook by Sir Robert Ball is always a matter of 
interest, but the present one naturally la r ks the usual 
characteristics It is described a9 “a series of 72 plates 
with introduction and index" In addition to monthly 
and general maps of the stars, the atlas reproduces 
pictures of the sun, moon, planets, and comets, and 
contains diagrams illustrating their motions and dimen¬ 
sions As the book is chiefly meant to be a companion 
to more general works, the introductory mailer is pur- 
osely brief, but still it has several features of interest 
pecial attention may be drawn to the excellent de¬ 
scription of a simple graphical method of determining the 
orbit of a binary star 

To the serious student who may possess a small tele¬ 
scope Lhe new atlas will be very useful Here he may 
learn how to determine the positions of sun spots, how 
to find the places occupied by the various planets, and 
what objects are most likely to be within reach of his 
instrument. Those interested in selenography will derive 
much assistance from the twelve plates showing the moon 
at different phases, which have been specially drawn by 
Mr E'ger, each being accompanied by an Index map 
One can only wonder, however, that some of the recent 
excellent photographs of the moon have not been pressed 
into the service 

The star maps, on tl^e whole, are excellent, and our 
only complaint is of the excessive density of the Milky 
Way, which, in some parts of the maps, is almost sufficient 
Ip obliterate the n*mes and numbers of the stars The 
monthly maps will be particularly useful to those who 
are just learning the constellations, a new feature being 
a belt indicating the track of the planets 

Spectroscopic astronomy is entirely omitted, the author 
being of opinion that this great branch of work can only 
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receive justice in a separate atlas In this we heartily 
agree, and tru 3 t Lhat such an atlas will soon bo forth¬ 
coming 

The author’s large following of readers will no doubt 
welcome the new comer, but we must express regret that 
astronomical photographs are not more fully represented 
It would be interesting, for example, to reproduce a senes 
of photographs of typical nebuke, all of which, we believe, 
are now available A plate showing the advantages of 
photography in the delineition of stars would also add 
to the interest of the atlas 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions ex 
pressed by his correspondents Pie it her can he unde) take 

to return , or to correspond with the writers of* re/et ted 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Vector Analysis 

I FANCIED that, in reply to the voluminous letter! of Pr if 
Willard Gihhs (NATURE, xlm 511 , aliv 79), I had said in a 
few word> all ihai is requisite (if, indeed anything be requisite) 
to show the necessary impotence, as well as the inevitable un- 
wieldiness, of every system of (so-called) Vector Analysis which 
doe* not recognize as its most important feaiure the product (or 
the quotient) of two vectors —if a Qaalermon 

A recent perusal of the first four pages of a memoir by Mr 
O Heaviside (Hitl Ttans 1892) —for bo far only could I 
go —has dispelled ihe illusion bar he calls the correspond¬ 
ence just spoken of a “rather one sided discussion " —a truly 
Delphic delivery —cleared up, however, by what follows it I 
articularly de-ured to read the memoir (which the Author had 
indly sent me) as l hoped to learn from it something new in 
Electrodynamics But, on the hflh page, I met the check-taker 
as it were —and found that I mu^t pay before I could go 
further I found lhat I should not only have to unlearn Qua 
ternions (in whose disfavour much is said) but also to learn a 
new and most uncouth parody of notations long familiar to me , 
so T had to relinquish ihe allempt In the last of the four pages 
of my progress, I hatl found that Mr Heaviside (though, as 
above staled, he has a system of his own) is an admirer of Prof 
Gibbs' system, to such an extent at least that he thinks “ hiH 
treatment of the linear vector operator specially deserving oT 
nonce " There I was content to leave the matter 

But Mr Heavihide has just published {Electrician^ 9 /ia/ 9 a )' 
nn elaborate attack on Quaternions, of a kind which is calcu¬ 
lated to do real injury to beginners In answer 10 hu remarks, 
in which he conunues to point lo me as the persistent advocate 
of a system which all right-mnded physicists should avoid, I 
would simply refer him (and his readers, if there be auch) to a 
hnef Address which I gave a short lime ag i to the Physical 
Society **f Edinburgh University (Phil Ma% Jan* 1890) 
One or two sentences, alone, I will quote here ■— 

“if we can find a language which secures, to an unparalleled 
extent, compactness and elegance, and at Lhe Mine time is 
transcendent!/ e* pressive—bearing its fall meaning on iti face— 
it is surely foolmh, ai least, not to make habitual use of it M 
14 For (Hamilton) the most complex trains of formula, of the 
most artificial kind, had no secrets —he was one of the very few 
who could afford Lo dispense with simplifications yet, when he 
had tried quaternions, he threw over all other methods in their 
favour, devoting almost exclusively to their development the last 
twenty yean of an exceedingly active life 11 

The main object, however, of my present letter, is to call 
attention to a paper by Dr Knott, recently read before the 
Royal Society of Edinburgh Dr Knott has actually had the 
courage to read the pamphlets of Gibbs and Heavmde , and, 
after an arduoua journey through these trackless jungles, has 
emerged a more resolute supporter of Quaternion* than when 
he entered. He has revealed the (from me at least) hitherto 
hidden mysteries of the Dyadic, and of Prof Gibb* strange 
symbols Pot, Lap, Max, New, &c. The fint turns out to be only 
the linear and vector function j and the oihera are merely more 
or leas distressing symptoms characteristic of imperfect!digestion 
or assimilation of 7. 1 And when, at my request, Dr, KnolL 
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translated into intelligible form the various terms of one of the 
less formidable foroiul'e of Mr Heavmde’i memoir, I was 
surprized to find two old and very unpretending friends 
masquerading in one person like a pantomime Ulunderbore 
In one of his Avatars Lhe monster contains, besides the enclos¬ 
ing brackets no fewer than 24 letters, 12 auffixdfl, 3 points, and 
5 signs ’ When he next appears he has still the brackets to 
hold him together, but although he has now only 18 letters, he 
makes up his full tale of 44 (or 46) symbols , for he has 9 
suffixes, 3 indices, 3 points, 5 signs, and 3 pairs of parentheses 1 
1 used to know him as compounded of 14 separate marks only, 
vir - V J ri T + 2Sw 1 S(r<r 1 * hut, unless I had required to 
dissect him, I should never have pui him in anything resembling 
his new guise 

Dr Knott’s paper is, throughout, interesting and insiruc 
live —it is a complete exposure of the \ retensiuns and defects 
of the (so-called) Vector Systems “ Wer diesen Schleier hebt 
soil Wahrheit schauen f ” I find it difficult to decide whether 
the impression its revelations have left on me is that of mere 
amused disappointment, or of mingled astonishment and pity 

P G Tail 

Edinburgh, 24/12/92 

Measurement of Distances of Binary Stars 

W1111 reference to Mr. C E Stromeyer’a letter on the above 
subject, which appeared on p 199, it maybe nf interest to point 
out that his plan of determining the distance of a binary sLar is 
by no means a new one 

The method wai, I think, first suggested by Mr Fox Talbot 
at the Edinburgh meeting of lhe British Association in 1871 , 
but the mere idea wax sufficiently obvious as soon as the pos¬ 
sibility of determining velocities by the spectroscope had been 
demonstrated by Dr Huggins 

The first discussion of the geometrical conditions of the 
problem was given by Prof C Niven in the Monthly Notices, 
vol xxxiv No 7, where he exhibits the relation connecting 
the parallax, the relative velocity, and lhe elements of the orbit 
of a double ^tar, and computes the value of the product (tV) 
of the parallax and velocity for a small number of binary 
systems 

In a paper published in the Proceedings of the Royal Irish 
Academy for May, 1886, I examined the same question from a 
slightly different point of view, being at the time unaware of 
Prof Niven's paper, and was led to similar results An epitome 
of this paper was published in your Astronomical Column, 
vol xxxiv p 206 F<om the results obtained it appeared 
that, all things considered, y Coronet Australis and a Centauri 
■were the most likely binaries to yield to this method of eliciting 
the secret of their parallax, while a-Geminorum, one of the stars 
selected by Mr Stromeyer, was shown to be most unfa\ourable 
on account of the situation of its orbit 

In the Monthly Notices for March, 1890, I again drew atten¬ 
tion to the subject in view of Lhe accuracy of the results ob 
tamed by the photographic method in the hands of Prof 
Pickering and Prof Vugel In this paper I gave an extended 
list or binaries with the usual geometrical and dynamical 
dements, and in addition the two elements A and B on which 
the relative velocity depends I also gave the greatest value 
which vV can attain in each case and the velocity to be expected 
in Lhe case of those stars whose parallaxes had been de¬ 
termined 

Again in Mr J E Gore’s valuable catalogue of Binary Star 
Orbns, published In the Proceedings of the Royal Irish Academy 
for June, 1890, columns 18 and 19 are devoted to the constants 
A and B computed from ray formulae (which I may say ought 
uvore properly to be called Prof Niven's formula on account of 
the priority of his paper) for eighty-one different orbits 

The subject has also been discussed by Mist Clerke in 14 The 
System of the Stars,” pp 199-201, where references to most of 
the original publications will be found 

I may perhaps add that the inverse problem of determining 
the elements or Lhe orbit from spectroscopic observations alone 
has also been investigated by me In the Monthly Notices t vol li, 
No. 3, where I have deduced Lhe principal elements of the orbit 
of $ Aurlgse, a spectroscopic double which no telescope can 
divide 

I hrijS been disappointed that astronomers engaged on spec 
troKQMjjdeierminauons of stellar velocities have not devoted 
snore a^jjtUion to observations of already known binaries, which 
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appear to me to offer a promising field of work, and have often 
regretted that at this observatory we have not the means of 
undertaking the investigation, and if Mr Stromeyer’s letter has 
no other effect than to bring the subject once more forward it 
will have done good service, but I should like to point out that 
the second of Lhe stars selected by him ought on no account to 
be taken as a test of the feasibility of the method, since the 
accurate discussion of the conditions snows that unless this li an 
exceptionally remote system Lhe velocity must be very small 
indeed For instance, assuming Johnson’s parallax, viz o'" 20, 
the relative velocity of the components amounted last year to 
only o 6 miles per second, 

In the northern hemisphere the most favourably situated 
binaries are 70 Ophiuchi, ( Ursx Majoris, and, if Peters’ orbit 
represents Lhe real motion of the pair, 61 Cygni , while for the 
southern hrimsphere special attention ought to be directed to 
a Centauri and 7 Corona Australis 

In Mr Gore’s Catalogue, referred to above, will be found all 
the materials for determining when to observe any known binary 
most favourably in this respect, and for deducing its parallax 
from the measures obtained, and it ought to be borne in mind 
before letting the subject sink back once more into oblivion, 
that, other things being equal, this method is most likely to 
succeed in the case of Lhe most distant systems, where the 
parallax is so small that the ordinary trigonometrical method 
necessarily fails us, and that when the micrometer, the heho 
meter, and the stellar photograph break down, the spectroscope 
will sound the further depths wuh ever increasing facility 

Dunsink Observatory, co Dublin Arthur A Ramraui 
December 30 


December Meteors (Gemlnlds) 

1 HE5E meteors were moderately abundant on the night of 
December 12, which appears to have been a very favourable one 
lq regard Lo weather The chief radiant point was observed in 
the normal position very close Lo a Geminorum, and there was a 
strong contemporary shower from a centre ea'.i of 0 Geminorum 
At loh 10m December 12, a fireball estimated to be twice 
as brilliant as Venus was observed by Mr Booth at Leeds It 
moved ralher slowly from 150” +43” lo i88 c + 4i° l and divided 
into two pieces at the finish 

Mr Wm Burrows, oF Small Lane, Ormskirk, writes to me 
with reference to a meteorite which he observed lo fall at a later 
hour on the same night He says the lime was 6 52 a.m 
(December 13), and refers to the phenomenon os follows •— 
44 Seeing Lhe meteor was coming to the earth E crossed the road 
to where it appeared to be failing, and it fell about two yards 
from me When it struck the earth it made a noise like the 
report of a gun , it also went black instantly While descending 
it nad a tailof fire about a foot long It is inch in diameter 
one way, and 1 \ inch another, and one inch thick ” 

Mr Burrows sends drawings of the object, and it being still 
in his possession it is hoped the mailer may be suitably mvesti 
galed Should it prove a veritable meteorite one interesting dr 
cumstance in connection with it will be that its descent look 
place concurrently with the shower of Gemmids 

It is significant that December 9-13 constitutes a well-defined 
jcrolmc epoch, rendcrc I memorable by the fad at Wold Cot¬ 
tage, Thwmg, Yorkshire, on December 13, 1795, by man) 
others, such as that at Massing, Bavaria, December 13, 1803, at 
Weston, Connecticut, U S, A , December 14, 1807 , at Wiborg, 
Finland, December 13, 1813, at Ausson, France, December 
9, 1658 , at Baudong, Java, December io, 1871, &c 

Bristol, January 1 W F DINNING 


The Earth’s Age 

As Dr Wallace (Nature, p 175) trusts 41 that on further 
consideration ” I shall 11 admit that” my '‘objection is Invalid,” 
it is evident Lhat I have failed to make clear to him my argument 
showing that Ills data do not warrant his conclusion 

He overlooks the fact that a thickness of 177,200 feet of 
sedimentary rocks is, standing alone, a perfectly indefinite 
quantity , to make it definite it must have a definiLe area. 

As he mentions no area for it we are justified In assuming that 
he means Lhe land area of the globe, whereas his calculation 
is made as though area were not 01 the essence of the problem, 
in short, as If the formation or a pile of sediment 177,200 feet 
thick, of no matter what area, were the problem 
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In Sir A Geikie's calculation and all other sinular one;, with 
which I am acquainted, the thickness of Lhe sedimentary rock-* 
is tacitly assumed to be Lheir thickness all over the land area of 
the globe 

Dr Wallace's calculation leads to the absurd result that con 
tinents are growing nineteen limes as fast as materials are 
produced to supply iheir growth 

Leaving the question of the conclusions to which Dr Wal 
lace's data logically lead, I may say ihat I am not responsible, 
end do not hold him to be responsible, for'the absuid theory 
as to the thickness of sedimentary rocks on which Lhey 'ire 
based 

In order to arrive at a scientifically accurate result, what we 
require to know is the present actual thickness in every part of 
the world, plus all the thickness which has previously exiled in, 
but since been denuded away from, every area The existing 
thickness in geologically explored areas can perhaps be ascer¬ 
tained within certain limits of error from geological maps and 
memoira For instance where the surface consists of lorndon 
Sandstone overlying Archrean gneiss of igneous origin, the 
thickness of sedimentary rock is that of the forridon Sandstone 
only, if we assume that the gneiss there is part of the metarooi 
phosed original crust of the earth, for the existence of which 
Rosen busch has recently argued 

It is easily demonstrable, first, that in many places Lhe 
existing thickness of each formation, where undenuded, is far 
from being the maximum thickness, and, secondly, from the 
thinning out in some directions, or merging, near the old shore¬ 
line, into conglomerates, that some formations were never de 
posited over certain area 1 * , indeed, the very existence of a 
sedimentary deposit necessarily implies that of land undergoing 
denudation and not receiving deposit, although it may well be 
doubled whether the land area was always nineteen times the 
area receiving deposit 

Reasoning from the deposits preserved as to those removed by 
denudation, it is highly improbable that any considerable area 
ever received either the complete senes of deposits, or on ibe 
average anything like the maximum thickness of the deposits it 
actually received In addition to this, some formations usually 
considered to be succesMve may he really contemporaneous, 
so that the figures representing maximum thicknesses usually 
taken in calculating the earth’s age are probably far above the 
truth for lhe purpose in question 

The immense labour involved in calculating the existing 
thickness of sedimentary rocks in each area, and the thick¬ 
ness which there is any reasonable ground for supposing to 
have been at any time denuded from that area, an well as 
the uncertainty of the results, has probably deterred geologists 
from attempting the task, especially as large are^s are very un 
perfectly known Bkrnard Hod sun 

Tapton Elms, Sheffield, December 24 


The firat part of Mr IIobson’a letter alone requires notice 
from me, as the latter part characterizes as absurd the views of 
those eminent geologists who have estimated Lhe total thickness 
of the sedimentary rocks, and seems to assume that such 
writers as the late Dr Croll and Sir Andrew Ramsay overlooked 
the very obvioui considerations he sets forLh 

As regards myself, he reiterates the nalement that when 
geologists have estimated the total thickness of the sedimentary 
rocks at 177,200 feet, they mean that this amount of sediment 
has covered the whole land surface of the globe , thar, for 
example, the coal measures, the lias, the chalk, the greensand, 
the London clay, &c , &c , were each deposited-over the whole 
of the continents, since it is by adding together the thicknesses 
of these and all other strata that the figure 177,200 feet (equal 
to 33 miles) has been obtained 

Mr Hobson concludes with what he seems to think is a 
reductio ad absurdum —"Dr Wallace's calculation leads to the 
absurd result that continents |re growing nineteen limes os fast 
as materials are produced to supply lheir growth " 

But the apparent absurdity arises from the absence of any 
definition of the "growth of continents/' and obo from gup- 
poking that the growth of continents is the problem under dis¬ 
cussion The question is, as to the growth in thickness, of sedi 
mentarv deposits such as those which form the geological senes 
These deposits are each laid down on an ares very much smaller 
than the whole surface of the continent from the denudation of 
which they are formed They are iherefore necessarily very 
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much Lhicker than the average thickness of the denuded layer 
and the ratio of the aie 1 of denudation 10 the area of deposition 
which I have estimated at 19 to 1, gives lheir proporlionan 
thickness If Mr Hobson still maintains that he is right, hi 
can only prove it by adducing tvnicrut that every component o 
the series of sedimentary rucks has unce covered the whole land 
surface of the globe , not by assuming that it has done so, and 
characterizing the teaching of all geologists to the contrary ai 
absurd Al mtn R W 4Lt Act* 


Ancient Ice Ages 

Mr Reade in his letter (Nai urk, p 174) refers to the 
slnaiions on the pebbles forming the conglomerates at Abberlcj 
nnd the Clent FIills 

lollowing the lale Sir Andrew Ramsay, he considers the 
deposits to be of glacial origin, but goes further than that dis¬ 
tinguished geologist in citing them as proof of a former icc 
nge 

It is but reasonable to suppose that glaner* existed in poxl 
ages in places where the conditions—such as high altitude and 
abundant precipitation —were favourable 

Before, however, the existence of a former glacial period can 
he estahkshed, wc must have evidence of contemporaneous 
deposits of undoubtedly glacial origin, and extending over wide 
spread areas— say half a hemisphere J 1 OMAS 

University College, Liverpool, December 31 


Printing Mathematics 

The use of the solidus 111 printing fractions has been advocated 
by authorities of such weight that it ^eems almost a heresy to 
call it into question Yet I venture to think that there is n 
good deal to be said against it In such matters the course 
preferred by mathematical writers and their printers is apt to 
take precedence over ihat which is most convenient for Lhegreat 
body of those who will read ihur work, It is tacitly assumed 
by those who prefer this notation that the getting of mathema 
Ucal formulae into line with ordinary printing is an unmixed 
advantage No doubt it n easier to set up the work in type 
thus, but with the consequent rapidity and cheapness of printing 
the advantage ends Most people will agree that it is much 
pleasanter to read a mathematical book in which the letterpress 
is well spaced, so that the formula, stand out clearly from the 
explanatory language, than one in which the two run together 
in an unbroken stream just as a bonk divided into paragraphs 
is more readable than one which is not The old style is more 
restful to Lhe mind and eye and one can more readily pick out 
the salient features of the demonstration 

Ano-hcr aspect of Lbe question seems io me more important 
In making any calculation mentally it is much easier to visualize 
fractions, more especially if complicated, as written in the 
ordinary way than as written with the new fashioned notation 
The component parts of the mental picture are imagined as 
spread over a plane instead of being arranged along a line, and 
can be thought of separately with less confusion From n 
similar pomi uf view it will be admitted that it 19 inconvenient 
to write mathematical expressions in one form and to print them 
in another 

I hen, again, 1 doubt whether the assumption that the solidus 
notation conduces Inaccuracy is justified No doubt the printer 
makes fewer original errors , but whereas with the old notation 
his frequent glaring errors are more readily detected by the proof¬ 
reader (or, if missed by him, by the ordinary reader), with the 
new notation lhe misplacement or omission of a solidus is, from 
the simplicity of Lhe error, likely to be overlooked, In general, 
no one will be the poorer if a little more trouble is taken with 
the printing, and a little more paper is used for the book 

The symbol / has advantages over its equivalent , and to 
its restricted use, such aa is made by Sir G Stoke?, one can 
hardly object , it matter! 1 it Lie how such expressions as a/b or 
dy/dx are printed But it is the thin end of Lhe wedge, and one 
is under a debt of gratitude to Mr Cxssie for showing, in youi 
issue of Novembei 3, to what it may lend May it be 1 long time 
before we have to learn to mbiutuLe for the harmless expression, 

—j—- it* newest equivalent, | b \ 1 /1 \ / <- | r/ I f x J I r 

f(a + cy 

I trust that no one will interpret the final note ofexclaniaiion ay 
a factorial symbol M J Jackson 

D I Sind College, Karachi, November 23 
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The Teaching of Botany 

I do not think there 11 at present any book in English giving 
practical Inti ructions for experiment! La Physiological Botany 
There ii, however, an excellent book of this kind in German, 
Dr W Detmer*a 11 Das pflanwn physiologische Prakukum,'' 
published by Gustav Fischer, Jena, 188S This, no doubt, con¬ 
tains all that your correspondent "A II " (Nature, ante l 
p 151) requires, though it is perhaps somewhat more advanced 
than is necessary for school teaching D 11 Scuit 

Old Palace, Richmond, Surrey 


THE ORIGIN OF THE YEAR 1 

IV 

T HE 'reformation of Lhe Egyptian calendar, to be 
gathered, as 1 suggested in my last article, from 
the decree of Tams, is not, however, the point to which 
reference is generally made in connection with the 
decree The attempt recorded by it to get rid of the 
vague year is generally dwelt on 
Although the system of reckoning which was based on 
the vague year had advantages with which it has not been 
sufficiently credued, undoubtedly it had its drawbacks 
The tetramenes, with their special symbolism of flopd, 
seed, and harvest time, had apparently all meant each in 
turn , however, themeamngs of the signs were changed, the 
il winter season M occurred in this way in the height of sum¬ 
mer, the “sowing time ” when the whole land was inundated, 
and there was no land Lo plant, and so on Each festival, 
too, swept through the year Still, it is quite certain that 
information was given by the priests each year in advance, 
so that agriculture did not suffer , for if this had not been 
done, the system, instead of dying hard, as it did, would 
have been abolished thousands of years before 

Before I proceed to state shortly what happened, with 
regard to the fixing of the year, it will be convenient here 
to stale a suggestion that has occurred to me, on astro¬ 
nomical grounds, wiLh regard to the initial change of 
gn 

] t is to be noted that in the old tables of the months, in¬ 
stead of Sirius leading the year, we have Te^i with the two 
eathers of Amen In later times this is changed lo Sinus 
I believe it is generally acknowledged that Lhe month 
tables at the Ramesseum is the oldest one we have , 
there is a variant at Erifu They both run as follows, 
and no doubt they had their origin when a ist Thoth 
coincided with an heliacal rising and Mile flood 


Rgypiltn 

munkh 

TropicpJ 

month 

Ramefieuni 

Edfu 

Thoth 

June-July i 

Te x > 

Te x 

Phnophi 

July-Aug 

Blah (Ptah-res- 
aneb-f) 

Ptah (Menx) 

Athyr 

Aug -Sep 

Hathor 

? 

Choiak 

Sep -Oct 

p» x t 

Kehek 

Tybi 

Oci Vov 

Min 

Set but 

Mechir 

Nov -Dec 

jackal (rekh-ur) 

Hippopotamus 

(rekfrur) 

Phamenolh 

Dec -Jan 

.. (rckh- 
netches) 

Hippopotamus 
(re(ch notches) 

Pharnmlhi 

Jan -Feb 

Rtnnuti 

( Renen 

Pftchoo 

Feb -Mar 

*eniu 

*ensu 

Faynf 

Mar,-Ap 

Horua (x&nlj) 

Horua (Hor-xent 

A pet 

Epiphi 

Meiori 

Ap -May 

A pet 

May-Junel Horn* (Hor m- 
| xui) 

Homs (Horra-m- 

x u 0 


1 am informed that Teyi, in the above month-list, has 
some relation to Thoth In the early month-list the 
Is represented with the two feathers of Amen, 
ao&m this early stage I fancy we can recognize her as 

j -1 ' ’ Coot ipued from p. 33 
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Ament, but in later copies of the table the symbol is 
changed to that of Sinus This, then, looks like a 
change of cult depending upon the introduction of a new 
star—that is, a star indicating by its heliacal rising the 
Nile nse after the one first used had become useless for 
such a purpose 

I have said that the Ramesseum month list is probably 
the oldest one we have It is considered by some to 
date only from Ramses II , and lo mdicaie a fixed year , 
such, however, is not KralTs opinion 1 He writes — 

II The latest investigations of Dunnehen show that the 
calendar of Medinet Abu is only a copy of the original 
Composed under Ramses II about 120 years before 

“ But the true original of the calendar of Medinet-Abu 
does not even date from the time of Ramses 11 It is 
known lo every Egyptologist how little the time of the 
Ramessids pruduced what was truly original, how much 
just this time restricted itself to a reproduction of the 
traditions of previous gei erations In the calendar of 
Medinet-Abu we have (p 48) not a fixed year instituted 
under Ramses 11 , but the normal year of the old tin e, the 
vague year, as it was, Lo use Dschewharfs words quoted 
above (p 852), in the first year of its institution, the year 
as it was before the Egyptians had made two unwelcome 
observations First, that the yeAr of 365 days did not 
correspond to the reality, but shifted by one da> in four 
years with regard to the seasons , secondly—which of 
course took a much longer lime-that lhe rising of Sirius 
ceased to coincide with the beginning of the Nile flood 

’We are led to the same conclusion by a considera¬ 
tion of the festivals given in the calendarof Medinet-Abu 
They are almost without exception the festivals which 
we have found in oiir previous mvesiigation of the 
calendars of Esne and Edfu to be attached to the same 
days. We know already the Uaya festival of the 17th 
and 18th Thoth, the festival of Hermes of the 19th 
I hoth, the great feast of Amen beginning on the 19th 
Faophi, the Osiris festivals of the last decade of Choiak, 
and that of the coronation of Hnru: on the 1 st Ty bi 

“ Festivals somehow differing from the ancient tradi¬ 
tions, and general usage are unknown in lhe calendar of 
Medinet-Abu, and it is just such festivals which have 
enabled us to trace fixed years in the calendars of Edfu 
and Esne 

“ We are as little justified in considering the mytho- 
Ingico-astronomicaJ representations and inscriptions on 
the graves of the time of the Ramessids as founded on a 
fixed year, as we can do this in the rase of the Medinet- 
Abu calendar In this the astronomical element of the 
calendar is quite overgrown by the mythological Not 
only was the daily and yearly course of the sun a most 
important event for the Egyptian astronomer, but the 
priest also had in his sacred books many mythological 
records concerning the god Ka. which had to be taken 
into account in these representations The mythological 
ideas dated from the oldest periods of Egyptian history, 
we shall, therefore, be obliged for iheir explanation not 
ro remain in the 13th or 14th century before Christ, 
but to ascend into previous centuries , I should think 
about the middle of the fourth millennium before Christ , 
that is the time at which the true original of the Medinet- 
Abu calendar was framed Further we must in these 
mythological and astronomical representations not over¬ 
look the fact that we cannot expect them 10 show 
mathematical accuracy—that, on the contrary, if that Is 
a consideration, we must proceed with the greatest 
caution We know now how inexact were the representa¬ 
tions and texts of tombs, especially where the Egyptian 
artist could suppose that no human eye would inspect his 
work , we also know how often repre-entanons stop short 
for want of room, and bnw much the contents were 
mutilated for the sake of symmetry 11 

1 Op cit p 4 EL 
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There is also, as I have indicated, temple evidence that 
Sinus was not the first star utilized as a herald of sun¬ 
rise We have then this possibility to explain the varia¬ 
tion from the true meaning of the signs in Ramessid tunes 


Pre-Sirian 

T«*i 


™ Mil 


-a _ j5 “ a js (* n 


y p, J C 

Utl 


Sirmn, 
3192 B C 



And it may be gathered from this that the Calendar was 
reorganized 1 when the Sinus worship came in and that 
the change effected in 619 H c brought the hieroglyphic 
signs bac< to their natural meaning and first use 

Before 1 pass on it may be convenient in connection 
with the above month-tables to refer in the briefest way 
to the mythology relating to the vearly movement of Lhe 
sun, in order to show that when this quesuon is considered 
at all, if it helps us with regard to the mythology con¬ 
nected with lhe rising and setting of stars, iL will as 
assuredly help us with regard to the inyihology of lhe 
various changes which occur throughout the year 

We have, as we have seen, in the Egyptian year really 
the prototype of our own The Egyptians, thousands of 
years ago, had an almost perfect year containing twelve 
months, buL instead of four seasons they had three, the 
time of the sowing, the time of lhe harvest, and the time of 
the inundation Unfortunately, at various times in 
Egyptian history, the symbols for the teLramencs seem to 
have got changed 

The above-given inscriptions show that they had a 
distinct symbolism for each of the months Gods or 
goddesses are given for ten months out of the twelve, and 
where we have not these, we have the hippopotamus (or 
the pig) and the jackal, two circumpolar constellations I 
think there is no question that we are dealing here with 
these constellations, though the figures have been sup¬ 
posed to represent something quite different 

There are also myihs and symbols of the twelve 
changes during the twelve hours of the day , the sun 
being figured as a child at rising, as an old man when 
setting in ihe evening These ideas were also transferred 
to the annual motion of the sun In Macrobius,as quoted 
by Krall, we find ihe statement that the Egyptians com¬ 
pared the yearly course of the sun also with the phases 
of human life 

Little child = Winter solstice 
Young man = Spring equinox 
Bearded man = Summer solsi ice 
Old man = Autumnal equinox 

With the day of the summer solstice the sun reaches 
the greatest northern rising amplitude, and at the winter 
solsuce its greatest southern amplitude. By the solstices 
the year 19 divided into two approximately equal parts , 
during the one the points of rising move southwards, 
during the other northwards 

This phenomenon, it is stated, was symbolized by Lhe 
two eyes of Rfl, the so-called Utchat 9 , which look in dif¬ 
ferent directions They appear as representing the sun 
in the two halves of the year 

We have next to discuss the fixed year, to which the 
Egyptian chronologists were finally driven in later 
Egyptian times 

The decree of Tams was the true precursor of the 

1 Goodwin hu ilrudy uked, 11 Dou tha Smilh Papynu refer 10 some 
nctlftazioo of the Calendar made lo the «ih Dynuiy, ilpnllar to lhat made 
in Europe Ivom iha old to the new ityla," quoted by Riel. 1 Sonnen uad 
Siriut-Jahr,** p, 361 
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Julian correction of the calendar In consequence of this 
correction we now add a day every four years to the end 
of February The decree regulated the addition, by the 
Egyptians, of a day every four years by adding a day to 
the epacts, which were thus 6 every four years instead of 
being always 5 as they had been before 

In fact it replaced the vague year by the sacred year 
long known to the priesLs 

But if everything had gone on then as the priests of 
Tania imagined, the Egyptian new year's day, tf deter¬ 
mined by the heliacal rising of Sinus, would not always 
afterwards have been the 1st of Payni, although the 
solstice and Nile flood would have been due at Memphis 
about the 1st of Pachons , and this is, perhaps, one 
unong the reasons why the decree was to a large extent 
ignored 

Hence, for some years after the date of the decree of 
Tams there were at least three years in force the new 
fixed year, the new vague year, reckoning from Pachons, 
and the old vague year, reckoning from Thoth 

But after some years another aLtempt was made to get 
nd of all ibis confusion The tune was 23 u C, 216 years 
alter the decree of lams, and the place was Alexandria 
Hence the new fixed year introduced is termed the 
Alexandrine year 

This new attempt obviously implied that the first one 
had failed , and the fact that the vague year was continued 
in the interval is sufficiently demonstrated b) the fact that 
the new year was -)' 1 54. days in retard In the year of 

1 anib it is stated that the 1st Pachons, the new New Year’s 
Day,the real beginning of the flood, fell on the 19th of June 
(Gregorian), the summer solstice, and hence the 1st of 
Thoth fell on the 22nd of October (Gregorian) In the 
Alexandrine >ear the 22nd of October is represented 
by the 29th of August, and the 19th of June by the 20th 
of April 

It is noteworthy that in the Alexandrine year the 
heliacal rising of Sirius on the 23rd of July (Julian) 
falls on the 29th of Epiphi, nearly the same date as that 
to which l first drew attention in the inscriptions of the 
dale of Ihotines and Pepi I his, however, it is now 
clearly seen, is a pure accident, due to the break of con¬ 
tinuity before the Tams year, and the slip between that 
and the Alexandrine one it is important to mention this, 
because it has been thought that somehow the 11 Alexan¬ 
drine year” was in use in Pepi’s time 1 

It would seem thal the Alexandrine revision was final, 
and that Lhe year was truly fixed, and from that time 
to this it has remained so, and must in the future for evei 
remain so It must never be forgotten that we owe this 
perfection to the I gyptians 

One of the chief uses of the Egyptian calendar that 
has come down lo us was the arrangement and dating of 
Lhe chief feasts throughout the year in the different 
temples 

The fact that the two great complete feast calendars ol 
Edfu and Esne refer to the only fixed years evidenced by 
records, those of Tams and Alexandria, one of which was 
established over 200 years after the other, is of inesti¬ 
mable value for the investigation of the calendar and 
chronology of ancient Egypt 

In an excellent work of Brugsch, 11 Three Festival 
Calendars from the Temple of Apolllnopolis Magna (Edfu) 
in Upper Egypt/’ we have two calendars which we 
can refer to fixed year9, and can date with the greatest 
accuracy In the case of one of these, that of Esne, this 
is universally recognized , as to the other, that of Apol¬ 
llnopolis Magna, we are indebted to the researches of 
Krall, who points out, however, that “it is only when lhe 
province of Egyptian mythology has been dealt with in 
all directions, that we can undertake a successful ex¬ 
planation of the festival catalogues Even externally they 
show the greatest eccentricities, which are not diminished 
but increased on a closer investigation ” 
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About some points, however, there is no question The 
summer solstice is attached in the Edfu calendar to the 
6th Pachons, according to Krall, while the beginning of 
the flood is noted on the 1st of that month In the Esne 
calendar, the 26th Paym is New Years Day We read — 
“26th Paym, New Year's Day, Feast of the Revelation 
of Kahi in the Temple To dress the crocodiles, as in 
the month of Mechir } day 8 11 

Peculiar to the Esne calendar, according to Krall, is 
the mentioning of the “ New Year’s Festival of the An¬ 
cestors" on the 9th of Thoth , to the Edfu calendar, 
publication No 1 of Brugsch, the festival “ of the offer¬ 
ing of the first of the harvested fruits, after the precept of 
Kinp Amenemha I./' on the 1st Epiphi, and 11 the cele¬ 
bration of the feast of the great conflagration 11 on the 9th 
of Mechir In feast calendar No I, the reference to 
the peculiar Feast of Set, is also remarkable, this was 
celebrated twice, first in the first days of Thoth (-* 9th ?), 
then, as it appears, in Pachons (loth) This feast is 
well known to have been first mentioned under the old 
Pharaoh Pepi Mennra 

It is a question whether in the new year of the ancestors 
and the feasts of Set, all occurring about the 9th Thoth 
and Pachons, we have not Memphis Festivals which gave 
way to Theban ones, for so far as I can make out the 
flood takes about nine days to pass from Thebes to 
Memphis, so that in Theban time the arrival of the flood 
at Memphis would occur on 9th or loth Thoth There is 
no difficulty about the second dating in Pachons, for as we 
have seen this followed on the reconstruction of the 
calendar 

It 19 also worthy of note that the feast of the “ Great 
Conflagration ” took place very near the Spring Equinox 

It is well to dwell for a moment on the Edfu inscrip 
tions to see if we can learn from them whether they bear 
out or not the views brought forward with regard to this 
reconstruction 

As we have seen it is now acknowledged that 
the temple inscriptions at Edfu (which are stated 
to have been cut between 117 and 81 Lie) are 
based upon the fixed year of Tams , hence we should 
expect that the rising of Sirius would be referred to 
on l Paym, and this is so But here, as in the other 
temples, we get double dates referring to the old calen¬ 
dars, and we find the 11 wounding of bet" referred to on 
the Ist Epiphi and the rising of Sinus referred to under 
1 Meson Now this means, if the old vague year is re¬ 
ferred to, as it most probably is, that 
5 Fpacts 
30 Melon 

35 x 4 — 140 years 

had elapsed since the beginning of a Sothic cycle, when 
the calendar coincidences were determined, which were 
afterwards inscribed on the temple walls We have, 
then, 140 years to subtract from the beginning of the 
cycle in 270 h c This gives us 130 B c , and it will be 
seen that this agrees as closely as can be expecied with 
my view, whereas the inscription hag no meaning at all 
if we take the date given by Censorious 

I quote from Kra.ll u another inscription common to 
Edfu and Esne, which teems to have astronomical 
significance 

II 1 Phamenot Festival of the suspension of the sky 
by Ptah, by the side of the god Harschaf, the master of 
Heradeopolis Magna (Aj) festival of Ptah Feast of 
the suspemifoD of the sky (Es) 

“ Under the 1st Phamenot, Plutarch, de Iside ac 
Osmde C 43 » b, notices the 7 p 0 ao-ir ‘Oalpidos els rfjv 
triXryuijr These are festivals connected wnh the cele¬ 
bration of the winter solstice, and the filling of the Uza- 

1 On tt>« Epiphi nL the 10th yew of Ptolemy II[ the ceremony of 
the iintchlH 'd cord touli place JJilauLhor, A^g Z a, 187a, p 41 
■ 0 / 37 
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eye on the 30th Mechir Perhaps the old year, which the- 
Egyptians introduced into the Nile valley at the time of 
their immigration, and which had only 360 days, com¬ 
menced with the winter solstice Thus we should have 
in the ‘festival of the suspension of the sky, J by the 
ancient god Ptah —venerated as creator of the world—a 
remnant of the time when the winter solstice 
marked the beginning of the year, and also the creation ” 
The reconstruction of the calendar naturally enhanced 
the importance of the month Pachons , this conies out 
very clearly from the inscriptions translated by Brugsch 
On this point Krall remarks — 

“ It is therefore quite right that the month Pachons, 
which took the plate of the old I hoth by the dt tree of 1 ants, 
should play a prominent part in the feast calendars ol the 
days of the Ptolemies, and the first period of the Empire 
in general, but especially in the hdfu calendar, which 
refers to the 7 antiic year The first hve days of Pachons 
are dedicated in our calendar to the celebration of the 
subjection of the enemies by Horus , we at once re¬ 
member the above mentioned (p 7) record of Edfu of 
the nature of a mythological calendar, describing the 
advent of the Nile flood On the 6th of Pachons—re¬ 
member the great importance of the sixes in the Ptole- 
mu-an records—Lhe solstice is then celebrated The 
Uza-eye is then filled, a mythical act which we have in 
another place referred to tnc celebration of the soUtice r 
and “everything 15 performed which is ordained" in the 
book “on the Divine Birth " 

Next let us turn to Esne The inscriptions here are 
stated to be based on the Alexandrian year, but we not 
only find 1st Thoth given as New Year’s Day, but 
26 Paym given as the beginning of the Nile flood 

Now 1 have already stated that the Alexandrine year 
was practically a fixing of the vague Tams year ; that is, 
a year beginning on 1st Pachons in 239 B c 

If we assume the date of the calendar coincidences 
recorded at Esne to have been 15 Be (we know it 
was after 23 li l and at the end of the Roman do¬ 
minion), wc have as before, seeing that, if the vague Tams 
year had really continued, it would have swept forward 
with regard to the Nile flood, 

Pachons 30 
Paym 26 

56 x 4 — 224 years after 239 b u 
T his double dating, then, proves the continuation of the 
vague year of Tams if the date 15 B c of the inscription 
is about right 

Can we go further and find a trace of the old cycle 
beginning 270 Be? In this case we should have the 
rising of Sirius 

270 
- *5 

4)255 yean 

64 = say 5 Epact* and 2 months 
This would give us 1 Epiphi Is this mentioned in the 
Esne calendar ? Yes, it is, ,l 1 Epiphi To perform the 
precepts of the book on the second divine buth of the 
child Kahi " 

Now the 26th Paym, the new New s Year Day, is asso¬ 
ciated with the “revelation of Kahi,” so it is not impos¬ 
sible that “the second divine birth" may have some 
dim reference to the feast 

It is not necessary to pursue this intricate subject 
further in this place , so intricate is it that, although the 
suggestions I have ventured 10 make on astronomical 
grounds seem consistent with the available facts, they 
are suggestions only, and a long labour on the part of 
Egyptologists will be needed before we can be said to 
be on firm ground 

J, Norman Lockyer. 
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PROPOSED HANDBOOK TO Till. BRITISH 
MARINE FAUNA 

T H E admirable monographs issued under the auspices 
of ihc Ray Society, and in Van Voorst’s senes, by 
such well-known authorities as Forbes and Hanley, Alder 
-and Hancock, M'lntosh, Allman, Hincks, Brady, Norman, 
and others, are amongst the most creditable and useful 
productions of British Zoology, and all naturalists must 
•devoutly trust that Lhere are still others of a like classical 
nature to follow, and that, for example, Prof MMntosh 
will soon be able to complete his long-expected work on 
the British Polychaeta 

But many Marine zoologists feel that, quite apart from 
such exhaustive and expensive monographs, md only 
spiring to occupy a very much humbler position, there is 
pressing need of a “ pocket ” or seaside “Invertebrate 
Fauna, which could be used in much the same way as 
■the botanist^ "Field Flora” It has been suggested to 
me more than once during the last few >ears that I would 
be doing useful work in compiling such a book , and as 
no one else seems ready or willing to do so, I feel inclined 
to make the attempt Some material has already been 
accumulated for the purpose, but hefore going furthei I 
wish to lay my v lews before iny fellow zoologists, in the 
hope that they will be kind enough to criticize the scheme 
and give me the benefit of their advice 

The onl) existing work of the kind is Gosse’s well- 
known, and, so far as it goes, very excellent little " Manual 
of Marine Zoology,” but that book does not really meet 
the present want, as not only is the date of publication 
1855-6, since when the number of genera and species has 
probably been something like doubled, but also Gossc 
merely gives the names of the species, while Lhe book I 
think of would, in order to be of any real use, require to 
aim at giwng a brief but sufficient diagnosis and figure of 
■every British species I would adopt as " British " the 
area defined by Canon Norman's British Association 
Committee in 1887 

Probably the most convenient form of publication 
'would be some four to six small volumes, each dealing 
with one or two of the large groups This would allow of 
the groups being published as they were ready, not 
necessarily in zoological order, and would also be con¬ 
venient for Lhe use of those interested in one set of 
-animals 

There would be definitions—perhaps with occasional 
analytical tables or keys—of orders, families, &c , down 
to and including genera Under each genus would be 
given all sufficiently defined species with a brief description 
of each either in tabular form or in senes, as seems most 
suitable in each case, and with an indication of size, 
range, and habitat Many species might be described 
very briefly in terms of preceding species, the differences 
merely being pointed out By simplicity of language, 
avoidance of unnecessary repetition, and use of con¬ 
tractions it might be hoped that each species could be 
confined on an average to a couple of lines 

Illustrations would be cither in the form of numerous 
small outline figures on thin paper plates inserted as near 
possible to the pages where the descriptions occur, or 
as small groups of cuts (as in "Gosse 1 ') in the text 
There would be a figure of the whole animal in each 
important genus, or small family, and the figures of ihe 
species would represent the diagnostic points only, e ? 
in the zoophytes there utamld be a figure in the genus 
Plumulnrsa of an entire colony, or shoot, while the 
species pinnata , setacca, calhanna y &c , would be repre¬ 
sented each by a small figure showing the pinnfe, calycles, 
or nematophorea as the case required 

I shall now give a few examples, taken from different 
groups, of the method in which the genera and species 
might be treated, in order that specialists may have the 
opportunity of judging and criticizing 
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I From Oclcnterala —(ienus AnikxnulaRIA 

Stems simple or branched , pinna; vertlclllale , Demi 
tophores along the stems gunolhecc axillary, 
unilateral 

A anftnuum, L , stems clustered, usually simple , hydro- 
ihecK separated by 2 joints 6 Lq 9 in high Gen 
distr deep w 

4 tn/iioui, Lamk , stems single, usually branched , hydro 
thecte separated by 1 joint only 6 to y in high Gen 
disir deep w 

II I 1 rom GrusLucea —Family Maulm 

IIyas Carapace luherculous, no spines , branches of 
rostrum not divaricated , second joint of antenna 
dilated , no teeth beneath last joint of walking legs 
7 / tirantu\, L , caiapace noL contracted behind post- 
orhilal process 3 in Common, shallow 
H (oat i lah(\ l Leach, carapace contracted behind post- 
orbital process l in Gen disir nhallow 

Pisa Carapace may be tuberculous, with strong postero¬ 
lateral spine branches of rosirum divaricated at 
extremity , second joint of antenna slender , terminal 
loini of walking legs toothed beneath 
r tUraodan , Leach, carapace with small tubercles , 
anlero lateral margin with 4 spines 2 in Rare, S coast 
P gibb [ ni l Leach, carapace with large rounded elevations, 
hut no tubercle*, no spines on nntcro lateral margin 
Rare, deep w , S coast 

Mai a Carapace covered with numerous sharp spines , 
branches of rostrum strongly divaricated , no teeth 
bciieaih terminal joint of walking legs 
Af I air io in long S and W coasts of 

England 

III From 1 unicata -Family Moi Gi, 1 in,l 

Fui V ha Branchial sac with no foldH 

h %lutm ins Moll , circular area on side free from sand 
\ in Shallow w , gen disir 
/ ^/ f Hnnc , entirely covered wiLh sand £ in 

PERA Jir-in s with 5 folds each side 

P liiimocU , Urdu , matted fibres at poster end £ in 
Irish ben, 20 fms 

Muk.uia 13 1 ail s> wnh 6 or 7 folds each Bide 

M incoHsfnua A A 11 , 6 folds sandy, dors lam entire, 
no pap on stigmata \ in 

Af Hel , b folds, sandy, small papilla, on edges of 

sligmntn 1 in W of Ireland, shallow 
Af sirnplt i, A * H , few hairs, little or no sand, 6 folds, 
anus fringed, dors tub horse shoe, aperture to left 
\ ? in 

1 / tubifini, Oral , 6 folds, anus fringed, dors tub horae- 
shoe, dors lam toothed, sandy I in E coast 
Af ampulloultS) \ Ben , 6 fulds, anus fringed, dors tub 
horse shoe, 3 bar-, on fold, dom lam enure I in 
L consi, shallow 

V nuia/iy, Aid , ft folds, anus fringed, dors tub hone- 
shoe, 4 ban on fold, don lam entire, landy, gregarious 
\ m shallow w S const 

1 / hollian j, llrdn ,6 folds, dnm tub serpentif , htin bit 
little xand on test j in W of Ireland, to fms 
M ociti/fa, Kupf , 7 folds, don lub horse shoe, dors. Itm 
toothed, whole body sandy I in Shallow w S and 

W coasts 

1/ ocu/ata, both , 7 folds, siphonil region alone free from 
sand, and retractile between folds 01 Lest 1 in Gen 
disir Shallow w 

Af nrftfcrmis, Hrdn , 7 folds, globular, not attached, no 
sand j in S coast, shallow w 
1/ cunts *, A ii. H , 7 folds, attached by left side, no 
sand I-j in under si , lilt E and W coasts 
Ci y NiciiLi A, as Moi gui a, but branchial and atrml lobes laci- 
nialed 

C compfanata, A & II , 6 folds on left, 7 on right, de¬ 
pressed attached, sandy, { in 

In conclusion, I need scarcely say that I shall be ver> 
grateful for suggestions, and, if the work is carried on, 
for any information fiom specialists about less known 
species, and the discrimination of allied forms, and for 
specimens, and also for references to any descriptions 
which mient be likely to escape my notice 

W A IIFHOMAN 
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NOTES 

In consequence of the unavoidable absence abroad of the 
new President of ihe Institution of b lecincal Engineer*, Mr 
W II Preece, F R S , on ihe 12th mat , he will deliver hia 
inaugural address on the 26th mat. 

A public meeting, arranged by the Technical Instruction 
Committee of the Essex County Council, will be held in the Shire 
Hall, Chelmsford, on Friday afternoon, January 13, at 4.30 
p m , Lord Rayleigh in the chain An address will be given 
by Sir Henry E Roscoe on technical instruction in agricul¬ 
tural counties, with especial reference to science teaching 
Afterwards a discussion will take place 

Dr Percy Rendail, F Z S , has accepted an appoint¬ 
ment as Resident Medical Officer Lu Llie Sheba Gold-mining 
Company in the Barberton District of the Transvaal He will 
reside at Eureka City, at an elevation of 5000 feet above the 
sea level Dr, Rendall made a good collection of birds during 
his recent residence at Bathurst on the Gambia, of which he has 
given an account in the /Ins for last year ( Ibis, 1892, p 215) 
He has also made many valuable donations to the Zoological 
Society's Menagerie, amongst which is the unique example of 
the Nogor Antelope (Cervira/f a redunca ), presented by him in 
June, 1890 Of this scarce animal there is, we believe, no ex¬ 

ample in the British Museum Dr Rendall's new appointment 
will give him many opportunities of extending our zoological 
knowledge of a little known district 

Lord Wai sincham, who has devoted much of his attention 
to the micro-lepidoptera, has filled Lhe vacancy on the staff of 
the Entomologists' Monthly Magazine occasioned by the death 
of Mr Stamlon 

Last week a preliminary meeting was held at the house of 
Sir James Paget to consider what steps should be taken with 
regard to a memorial of Sir Richard Owen It was decided that 
a committee should be formed to make the necessary prepara¬ 
tions The following, among others, have consented to serve 
os members —The Presidents of the Royal Colleges of Physi¬ 
cians and Surgeons and of most of the scientific societies, the 
Duke of Teck, Lord Playfair, Prof Huxley, Sir Joseph Hooker, 
Sir Henry Acland, Sir John Evans, Dr Michael Foster, Mr 
Sclaler, Sir W Savory, Mr, Hulke, Sir Joseph Fayrer, Sir 
Edward Fry, Dr Giinlher, Mr Carruthers and Dr H Wood¬ 
ward Sir William Flower will act as treasurer, and a general 
meeting will shortly be called. It has been suggested that Lhe 
memorial should he a marble itatue, to be placed in the hall of 
the Natural History Museum 

Prof Westwood, who died on Monday at the age of eighly- 
seven, will be greatly mlBsed at Oxford To most people he is 
known chiefly ai a writer on the archeology and paleography 
or art, but he was equally eminent as an entomologist He was 
one of the founders of the Entomological Society, and received 
one of the Royal Society’s gold medals for his entomological 
researches. 

We regret to record the death of General Axel Wilhelmovitcb 
Gadolln, an old member of the Russian Academy of Sciences. 
He was born of Finnish parents on July 10, 1828, received his 
education In the Finnish Corps of Cadets, and till his death re¬ 
mained m the Russian Artillery, devoting bis leisure time to 
miner a log leal, and especially to mathematical, researches Into 
the molecular forces which act in the formation of crystals One 
of hu earlier wttrkt, published In the Vtrhandlungtn der 
Mintra/oguchtn Gcs disc haft im St. Petersburg^ was on some 
minerals from Pilkdranta. His chief work, published in 1867, 
was hli 11 Deduction of all the Systems of Crystals and their 
Dedytfitt from a Unique Principle " A deep impression was 
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produced upon the members of Lhe Russian Mtneralogical 
Society by Gadolin's first communication upon this subject. 
The lucidity with which he deduced all systems of crystalliza¬ 
tion from fundamental principles of equilibrium of molecular 
forces, and the simplicity of the exposition of his researches, 
entirely based upon high mathematical analysis, reminded his 
hearers of some of the best pages of Laplace's writings The 
work soon became widely known in a German translation 
A paper on the resistance of the walls ol a gun to the pressure 
of gunpowder gases also deserves mention, os, in addition to ihe 
formerly known formulx of highest resistance of cylinder^, be 
gave a new formula of minimal resistance Later on his 
method was used with great success by Klebsch, in his weir- 
known " Theone der ElasticiUt fesUr Korper, J ’ for deducing 
some general equations of equilibrium of solid bodies 

The last issue of the Izvtstia of the East Siberian Geo¬ 
graphical Society (vol xxui 3) contains an obuuary notice by 
V Obrutcheff, of I D Chersky, who died in the far north east 
of Siberia, during his expedition to the Kolyma river, after 
having given many years of his life to the active geological ex¬ 
ploration of Siberia He began his work in 1872 at Omsk, 
where he made most valuable discoveries of post-tertiary 
mammals During the next two years he explored the Tanka 
and Kitoi Alps, hut his rich materials were lost during the great 
conflagration at Irkutsk in 1879 In 1875 and 1876 he explored 
the Nijncudinsk caves, making again remarkable finds of 
quaternary mammals , and then he give fully five years to the 
study of the stores of Lake Baikal, embodying the results of hw 
extensive researches in a map (6 7 miles to the inch), and in 
vol xn of Lhe Memtm \ of the East Siberian Society, and vol 
xv of the Mtmoirs of Lhe Russian Geographical Society In 
I 1882 and i88j he explored the Lower Tunguika, and again 
made rich finds of fossil mammals The next five years he 
spent at Lhe Academy of St Petersburg, preparing the part of 
Ritter's 11 Asia " which is devoted to Lake Baikal, and working 
out the rich materials collected by another lamented Polish 
explorer of East Siberia, Czekanowski He also worked out 
the collections brought in from the New Siberia Islands by 
MM Dunge and Toll, and came to such interesting and new 
conclusions as to the recent geological history of Arctic Siberia, 
that Lhe Academy of Sciences sent him out in 1891, at the bead 
of a new expedition to the Kolyma region There he died, in 
the midst of his promising work 

The twentieth annual dinner of the old students of the Royal 
School of Mines will be held at the Holborn Restaurant, on 
Tuesday, January 10, at 7 o'clock The chair will be taken 
by Mr W Gowland, late of the Imperial Mint, Osaka, 
Japan 

Mr G T Atkinson hoi been appointed Profesior of 
Cryptogamic Botany at Cornell University, Iihaca, State of 
New York, in the place of Prof W R Dudley, who has gone 
to the Leland Stanford University, Paolo Alto, California. 

At the next public meeting of the French Academy, id December 
18931 forty-five prizes will be awarded for the best work tending 
to the advancement of the various branches of science Of 
these, the following are, by the terms of the bequests, open to 
competitors of all nationalities The Prix La I and e will be 
awarded for the most mtererestlng observation, or the memoir 
or work most useful for the progress of Astronomy Its value 
is 540 francs The Prix Valz, of 460 francs, Is offered under 
the same conditions. Three prizes of 10,000 francs each, be¬ 
queathed by M. L. La Coze, will be awarded annually for the 
best contributions to Physiology, Physics, and Chemistry re¬ 
spectively The Prix Tchlhatchef, of 3000 francs, is offered 
annually to naturalists who have distinguished themselves Dot 
in the exploration of the continent of Asia or the adjacent isles, 
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excluding better known regions such as British India, Siberia 
proper, Asia Minor, and Syria. The explorations must have 
some object connected with Natural Science, physical or mathe¬ 
matical, and will not be awarded for archeological or ethno¬ 
graphic work All these prizes will be awarded in December 
1893 Works/or competition to be sent in to ihe Secretariat 
before June I The Pnx Leconte, of 50,000 franc'., for the 
most important scientific discovery, will be awarded in 1895 

The Royal Academy of Sciences of Turin, id accordance 
with the will or Dr Cesarc Alessandro Brcssa, and in conformity 
with Ihe programme published December 7, 1876, announces 
that the tprm for competition for scientific works and discoveries 
in the years 1889-92, to which only Italian authors and inventor* 
were entitled, was closed on December 31, 1892 The ninth 
Breua prize will be given to the scientific author or inventor, 
whatever be his nationality, who during the years 1891-94, 
“ according to the judgment of the Royal AcadLmy of bnences 
oT Turin, shall have made the most important and useful dis¬ 
covery, or published the most valuable work on physical and 
experimental science, natural history, mathematics, chemistry, 
physiology and pathology, as well as geology, history, geo¬ 
graphy and statistics ” The term will be closed at the end 
of December 1894 The sum fixed for the prize, imoine 
tax being deducted, is 10,416 francs Any one who pro 
poses to compete must declare his intention within the time 
above mentioned, by means of a letLer addressed to the Pre¬ 
sident of the Academy, nnd send the work he wishes to be 
considered The work must be printed Works which do not 
obtain the prize will he returned to the authors, when asked 
for within six months from the adjudication of the prize None 
of Lhe national members, resident or not resident, of the I unn 
Academy can obtain the prize The Academy gives the pn?c to 
the scientific man considered most worthy of it, even if he has 
not competed 

Messub Macmillan and Co hope to publish early in the 
spring the second volume of Dr Arthur Gamgee’s Treatise on 
Physiological Chemistry This volume, which deals with the 
Digestive Processes, will be followed at no long interval by an 
enlarged and revised edition of the first volume, which originally 
appeared in 1880 

The United States Government is inviting the various Euro¬ 
pean Governments to send delegates to an International 
Conference of Meteorol igists, to be held at Washington The 
following is said to be proposed as a provisional programme of 
topics to be discussed by the Conference (a) The organization 
of additional meteorological work for the benefit of agriculture 
( 4 ) The extension to all ports frequented by commerce of the 
benefits of aystematic storm and weather signals, and ihe in 
troduciion of a uniform system of storm warnings throughout 
the world (r) The co operation of all nations in the publica¬ 
tion of a daily chart of the weather over all the hahued lands 
and frequented oceans for Lhe study of the atmosphere as a 
whole, and as preparatory to the eventual possibility of pre¬ 
dicting important changes several days in advance ( d ) The 

equable apportionment of stations, publications, and expenses 
among the nations, and the suggestion of practical methods by 
which to aecure observations from those countries that are not 
represented In this Conference (<r) 1 he encouragement by the 
reepectire Governments of special scientific investigations look¬ 
ing to the advancement of 1 meteorology Such other matters 
aa the delegates may think advisable to submit for discussion, 
or for future report, will also be considered 

Duiino the past week the sharp frost has continued almost 
uninterruptedly over these Islands, with the exception of a partial 
thaw on Friday and Saturday, caused by a disturbance in the 
wait spreading to the eastward The greatest increase of tem- 
paretare occurred In the north and west, bnt id the south-east of 
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England ihe day readings were only slightly above the freezing- 
point There was a complete change in the type of weather at 
the close of the week , a large anticyclone had formed over 
Scandinavia, and the air over nearly the whole of Europe was 
intensely cold, the minimum in lhe shade at Haparanda on 
bunday registenng 72° below the freezing-point, and the baro¬ 
meter on subsequent days rose to 31 inches and upwards in these 
islands These conditions were accompanied by cold easterly 
gales in the south west of England, while a heavy fall of snow 
was experienced in the iouth-eastern districts On the coast 
of Kent the shade minimum fell to 11° during Monday night 
The Weekly Weather Report issued on December 31 shows 
that the temperaiure of that period mbs much below the mean, 
amounting 10 9° or io a over the greater part of England, and to 
1 2 n in Lhe Muiland counties Very little rain fell during the 
week , the deficiency of rainfall in the south-western district of 
England for Lhe last year amounts to 10 8 inches or more thin 
25 per cent below the average of the 25 years 1866-90 A good 
deal of fog was experienced at the inland stations during the 
week 

Some very interesting entomological notes from the Eastern 
Archipelago are given hy Mr J J Walker in the January num 
ber of the Entomologists' Monthly Magazine Incidentally Mr 
Walker mentions that Dr Wallaces residence In these islands, 
after a lipsc of more than Lhirly yea’-a, is not forgotten, and that 
the Dutch transladon of the "Malay Archipelago" is "as 
highly appreciated in the lands of which he gives so vivid a 
picture as the original work is at home ” 

At the Physikahsch-Technische Reichsanstalt, Berlin, copies 
of standard mercury resistances are being constructed m which 
the mercury does not require renewal {Wteilemann’s Annalt //) 
They consist of U-shaped tubes filled with mercury in a 
ucuum and then sealed by fusion Into each of the ends are 
fused three thin platinum wires connecting with the main 
current, the secondary circuit, and the galvanometer respec¬ 
tively Since Lhe connections are rigidly joinpd to the glass, 
it is possible to employ platinum wires as thin as o 3 mm so 
that there is no danger of heat being conducted into the 
mercury from wiLhout The copy, mounted in a perforated 
brass box with an ebonite hd, is immersed in petroleum con 
tamed in another brass box, ho that the binding screws are 
covered This box is again surrounded during the experiment 
with a mixture of fine ice and water The resistance is ihua 
taken at a temperature which can easily be obtained, and which 
is uniform throughout the containing vessel 

An apparatus for demonstrating the difference of potential 
at the poles of t galvanic cell has been constructed by Messrs 
Elstcr and Geitel, of Wolfenbuttel (Zeitschr fur Phys und 
Chem Unierriehl) It is a modification of Thomsons water 

dropping influence machine. Two insulated metallic vessels 
can be filled with water by pressing a rubber ball communicating 
with a three-necked jar. The jets enter the veisels Lhrough two 
metal rings One of these nags is connected with the positive 
pole of the cell The jet on passing through becomes negatively 
charged, and the charge is communicated to the vessel and 
through a wire to the second rmg, which acts by induction on 
the other jet. A strong positive charge is soon accumulated on. 
the outride of the second vessel, and can be exhibited by a gold 
leaf or aluminium foil electroscope 

In 1869 it was decided, id France, to give a medal and pen¬ 
non of 250 franci to every old soldier of the Republic and the 
Empire who could show two years of service, or two campaigns, 
or a wound An intereitiag statistical record of these "me 
dailltfi de Samte Heline ” as of "a generation which is disap¬ 
pearing,” is given by M Turquan in the Revue Scientiflque . 
The firat list, in 1870, comprised 43.59* nameB . and lheM mzn 
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inuit have almost eaclnsively served under Lhe Empire They 
are now reduced to 27 The oldest, Vivien by name, a Lyoni 
man, 11 now 106 When lj he was with Bonaparte in Egypt, 
fought in 22 campaigns, and was one of the Imperial 
Guard at Waterloo The youngest is 92, and served in the 
navy The mean age of the 27 survivors is 97 or 98 years The 
annual number of deaths in this body of menreached a maximum 
of 6456 in 1872, since which ye^ir it has been gradually diminish 
jTig The proportional mortality rose, in general, till 1889, but 

in the years since there has been a marked fall, testifying to the 
exceptional vitality of those late survivors M, Turquan calcu¬ 
lates that this remnant will have wholly disappeared by the end 
of the century Going back to 1815, he estimates the genera¬ 
tion to which the men helong at ahout 300,0:10, with a mean 
age of 25 years, and thnt 500,000 births between 1785 and 
>795 would Loncur to us formation from figures relating to 
the Napoleonic wars he comes to the grim conclusion that one 
man in five of those born between the years just named was 
destined to die in war U is, he says, to the immense losses of 
men during the ten years of war of the Fmpire that the present 
generations owe their low birth rate 

Mk J R S Lr lb r ORn oflers some interesting observations 
in the January number of Nature Notes —-the Selhome Society’s 
magazine—on the Death > head moth and bees Last July a 
friend of his at Giavesend found one of these huge mollis 
trying to gain access to a hive, having evidently been drawn to 
lhe spot hy the odour of the honey, '1 his disuses of doubts 
which have been suggested as to the old statements about this 
moth'** habit of entering hives when it has a chance The con¬ 
struction of modern hives keeps it out, but “where old style 
hives are uqcd, the moth can and does enter, and occasionally 
one has been found dead within a hive, the bees, being unable 
to remove so bulky an insect, having taken Lhe precaution to 
embalm Us body with \Unt is called ptopoh? 11 According to 
Mr Chffoid, some Continental bee keepers have discovered 
Lhat 11 the bees are aware Ihey are liable to the intrusions o( this 
big moth, 1 and .when the bees are “located in lhe old fashioned 
hive, the insects erect a kind or fortification at the portal d his 
is constructed with a narrow passage and a bend, past which the 
Death's head could not possibly make Us way, and which it has 
no jaws to bite through " 

Wt learn from the IpiLttltutal Journal , issued by the 
Department or Agriculture at Cape Colony, that much atten¬ 
tion is being given there to questions connected with the Truil 
export trade The department is in correspondence with the 
steamship companies with a view to securing Lvery possible 
encouragement to the bade, which is expected to be taken up 
on a considerable scale this year Replying to inquiries on lhe 
subject, the CasLle Mad Packets Company announce that they 
will give every publicity to the rates of freight to be charged 
and the stowage arrangements, Ac, The Company will also 
concede a somewhat lower rtte for the leas remunerative fruita 
carried In the cool chamber*, and will reserve a cool and well 
ventilated part of the vessel for conveyance of fruit u ordinary 
cargo Careful instructions have been issued to captains of the 
Company's vessels in TLgard Lo the stowage and carriage of 
fruit 

Da T HEODORL NKwvkU has issued a useful catalogue of 
Russian medical dissertations and oLher works he has collected 
and presented to the Royal College of Surgeons of England, 
In order that the dKieriations may be of service to students 
who do not read Russian, he has indicated the nature of 
each work jn English, and has given references to such abstracts 
in the Lancet or elsewhere as he has himself made or happens 
to be acquainted with 
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An excellent “Child Life Almanack" for 1893, by A M 
Clive Bayley, has been published by Messrs G Philip and Son 
It 1 s issvud as an extra number of 11 Child Life,” and the object, os 
lhe author explains, Is to provide t each era wiLh suggestions both 
for lessons to be prepared and observations to be made 
Teachers who may wish Lo give “ seasonable M lessons will 
find many moat useful hints as to what really goes on in naLure 
during the various periods of Lhe year 

Mr John Bkowmm., optical and physical instrument 
maker, hai issued an illustrated catalogue of magic, dissolving 
view, and optical lanterns, lime light apparatus, and slides 

1 hl extiaordinary diversity in Lhe temperature at which 
different miLro organisms flourish and multiply, has from lime 
to time been the subject of some interesting investigations hy 
l ischer, Glubig, and others Thus Fischer isolated fourteen 
different species of bacteria from the sea water in Kiel harbour, 
and from soil in Lhe town itself These he wax actually able 
Lo cultivate successfully at the freezing temperature (o J C ) as 
well as at from 15 to 20 C Globig, on the other hand, studied 
the behaviour of micro organisms at high temperatures and 
separated out no less than thirty varieties from garden soil which 
would grow at 60 0 C Same of these were even able to develop 
at 70 C , whilst the majonl> refused to grow at all below 50° C , 
some still more fastidious individuals objected to any tempera¬ 
ture below 6d C , and others again required a temperature of 
between 54“ and 68 C One bacillus, however, was discovered 
more catholic in its taste in this respect, for whilst growing at 
68 n C it managed to develop also at from 15 lo 20 u C Some 
fresh contubuuons on the growth of micro organisms at low 
temperatures have recently been made by Forster of Amsterdam 
(“ Utbtt (tu / tt/wnkelunq von Baltenen bn nuderen Ttmper- 
atunn") As far back as 1887 Forster described a phosphor¬ 
escent bacillus obtained from sea-water which was found not 
only capable of growing, but of producing the phenomenon of 
phosphorescence aL o J C In further researches made by this 
investigator in conjunction wiLh lUeekrode, it is slated that, 
although not many diftcrent species were found by them to 
develop at o C , yet immense numbers of individual bacteria 
belonging lo this Laiegory were detected in very various media 
Thus oru. cubic centimetre of milk as sent into the market con 
tamed 1000 such micro-organisms, whilst in a single gram of 
garden soil as many as 140,000 were found Lar^e numbers of 
such bacteria were also present in sea water obtained from the 
North Sea, and they were also found on the surface of fresh 
water fish ns well as m their alimentary tract It 11 well known 
that to successfully preserve meat and other article! of food It 
is necessary to employ a much lower temperature than 0* C , 
and experience has further shown that this 11 best done when 
the atmosphere is deprived of all moisture, as is accomplished 
by the compression and subsequent expansion of the air In 
enclosed spaces Haddocks imported from Norway and thus 
artificially frozen were examined by Forster for bacteria. These 
fish were first killed and then exposed to a temperature of from 
20 to 40* below cF C until they became perfectly hard aad 
stiffly frozen, when they were removed to a cold chamber In 
which the temperature varied from 8' to 15’ below o 8 C In 
Bpite of the extremely low temperature to which these fish had 
been subjected, on examining them when still hard frozen, a 
considerable number of bacteria were found in the abdominal 
cavity which had been opened when the fish was killed It is 
obvious that during the interval which elapsed between the 
killing of the fish and their transference to the freezing chamber, 
bacteria must have been able to gam access, but had not had 
time to multiply to any considerable extent before the fish was 
frozen Forster points out, what is sufficiently apparent, that 
the packing of samples of water in ice when sent from a distance 



NA TURE 


235 


January 5, 1893] 


for bacteriological examination to prevent the multiplication of 
the micro organisms present, is really of very little if any use 'it 
all Thus it was already shown several years ago by 1 ‘ercy 
Franklartrl that the bacteria in filtered Thames water were able 
to multiply extensively, even when preserved for some days in 
a refrigerator 

The additions to the Zoological Society’s Gardens during the 
past week include a Bittern {Rotaurus stellar is), Furopean, pre 
sented by Lord Ilchester, F / S , two Hamsters {Cmetus 
frumentartui ), British, presented by Miss Pugh , two Alligators 
{Alligators missusf>fiensts), from Florida, presented by Master 
Williams , a Common Snipe {Gal Imago or/tr/u), British, pur¬ 
chased 

OUR AS 7 RONOMICAL COLUMN 


Comet Holmes (November 6, 1S92) -The following is a 
continuation of Herr Berbcnch’s ephemens of this comet, the 
places being for Berlin, midnight — 
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The unit of brightness is taken as that at midnight on 
November 21 

The track of ihe comet lies near the pole of the ecliptic, in 
the constellation Draco 

Ihe Stectrum of Comet Holmes —1 hi spectrum of the 
comet appears to have been continuous without any trace of 
bright bands Ai Souih Kensington it appeared to have its 
brightest part near the chief carbon fluting (\517b but there 
was nothing which could be described as a line or fluting As 
might be expected, there was a brighter continuous spectrum 
from the nucleus 1 he same result was obtained by Mr 
Campbell at the Lick Observatory, and by Prof Keeler at the 
Allegheny Observatory The latter observer remarks that the 
spectrum is just what wc should expect if the comet shines 
entirely by reflected sunlight 

The Recent Opposition 01 Mars —In the December 
number of Astronomy and Astro Physics, Prof W H Picker¬ 
ing summarizes the conclusions derived from the observations of 
Mars at Arequipa u follows (1) That the polar caps arc clearly 
distinct in appearance from Ihe cloud formation', and are not to 
be confounded wbh them (2) That clouds undoubtedly exi t 
upon the planet, differing, however, in some respects from those 
upon the earth, chiefly is regards their density and whiteness 
(3) There are two permanently dark regions upon the planet, 
which under favourable circumstances appear blue, and are pre¬ 
sumably due to water (4) Certain other portions of the surlace 
of the planet are undoubtedly subject to gradual changes of 
colour, not to be explained hy clouds (5) Excepting the two 
very dark regions referred lo above, ill of the shaded regions 
upon the planet have at times a greenish tint Ai other limes 
they appear absolutely colourless Clearly marked green regions 
ore sometimes seen near the poles (6) Numerous so-called 
canals exist upon the planet, substantially as drawn by Prof 
Schiaparelli borne of them are only a few milci in breadth 
No striking Instances of duplication have been seen at this oppo 
sitlon, (7) Through the shaded regions run certain curved 
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branching dark lines They are loo wide for rivers, but may 
indicate their courses (8) Scattered over the surface of the 
planet, chiefly on ilic side opposue to the two seas, we have 
found a large number of minute black points i hey occur almost 
without exception at ihe junctions of the canals with one 
another and with the shaded portions of the planet 
They range from thirty to one hundred nnles in diameter, and 
in Home cases are smaller thin the canals in which Lhey are 
situated Over forty of Lhem have been discovered, and forcon- 
vemence we have termed them lakes 

The heights of some of the clouds were found to be not les-. 
than twenty miles, and indirect obscivalions have led to the 
conclusion that the density of the aLmosphere of the planet is 
less ihan that at the surface of ihe earth, but probably not as 
much as ten tunes less 

l J rof Pickering is of opinion that the opposition of 1894 will 
be quite as valuable to observers as that of 1892, the distance 
being but little greater, while the planet will he much fauhei 
north, and Lherc is less likelihood of the surface being so much 
obscured hy clouds as during the recenL opposition 


I GEOGRAPHICAL NO IES 

1 an interesting illustration of the rapid development nl 
South Africi is given by ihe recent appointment of a magi", 
(rate Lo reside near Lake Ngartu lo protect the interests of 
1 white traders, and enforce the laws restricting the sale of liquor 
1 and ammunition lo the natives 

Tnr January number of Lhe Gio°* aphit al Journal, the new 
form oT ihe Proceedings of the Royal ideographical Society, 
c mlains a paper and map of some importance by Mr A P 
Harper, descriptive of the central part of Lhe Southern Alps of 
New Zealand Government surveyors have been seDi for 
several seisons lo map out the glaciers, and an effort is being 
made by thoroughly exploring and mapping Lhe region to make 
it the Switzerland of the southern hemisphere in lhe estimation 
of touristy as iL is already by virtue of its fine mountain 
systems 

An important paper on the physical conditions of the waters 
of the English Channel is published by Mr H N Dickson 
in the new number of the Stolttsh Geographical Magaznu 
He shows how the ebb and flow of ihd tides in the 
Channel is affected by lhe characteristic form of the main 
feature of the coast line, viz bays wilh Lhe western side ruD- 
nmg nearly from south to north, turning nl a sharp angle, nnd 
lying open to the east The circulation of the water and its 
temperature were found Lo be laigely determined by these con¬ 
ditions 

Mr Cul>5 gave a successful lecture to young people in tile 
hall of the University of London, on Friday last, covering 
the fiist half of his subject, “ All Lhe World Over, in a very 
interesting way Anecdotes of personal adventure combined 
wilh exceptionally fine limelight views of scenery to give a vivid 
impression of ihe region# touched upon The second and last 
juvenile lecture, under the authority of the Royal Geographical 
Society, will be given on Friday, January 6, at 4 p m 

Thl Royal Scollish Geographical Society announces a course 
of educational leuturei in continuation of those delivered by 
Prof J Geikle and Dr H R Mill last year I he new course 
will be on the Geographical Distribution of Animals, by Mr J 
Arihur 1 homson, who is at present delivering the Thomson 
Lectures at Aberdeen The Society has also provided two 
special lectures to young people, by Prof C (/ Knolt, on 
Life in Japan, and by Mr Graham Kerr on his recent travel"- 
in South America 

We understand that a liook of travel in Madagascar and 
Africa, by Mrs Colvile, F R G S , describing the observations 
of the authored on a recent extensive lour, will short]} be pub 
hshed by Messrs Blackwood 

Mr, 1 W, (jkLLrGHY, assistant in the Geological Deparlim it 
of the British Museum, has joined as naturalist lhe sporting 
expedition of Lieutenant Villiers anti others, which is on the 
point of starting up the Juba h rom llardcra, the hnd of navi 
gallon, the parly will inverse unknown regions 10 i ake Rudolf, 
and from there allempl to cross in a north easterly dirt ctiun, 
through Lhe Galla counlry and Somaliland to Eeiliern on lhe 
Gulf of Aden 
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THE INTERNATIONAL ZOOLOGICAL CON- A BOTANISTS VACATION IN THE 

CRESS AT MOSCOW HAWAIIAN ISLANDS 


*T*HK International Zoological Congress held its second session 
A in Moscow during the month of August last, and with 
most commendable zeal the committee, to whose care the editing 
and publishing of the memoirs read were committed, now publish 
the first part of the volume of its Proceedings This part is 
printed in royal octavo size, and contains 350 pages, with several 
illustrations. All the memoirs are in French, thirteen out of 
the total thirty having been translated from, it is presumed, 
Russian Tn the first section—that of questions concerning 
biology and systematic and fnuniaiic zoology from a general 
standpoint—there are three papers J de Kennel replies 10 the 
queries of Prof L Cosmovici (1) On a definite arrangement 
of the animal kingdom in "Phyla' 1 , (2) is there a type 
"Vermes"? (3) on a uniform terminology of the secretory 
organs of worms Ch Girard on some points of nomenclature 
J de Bddnaga on introduced species, and on hybrids, reptilian 
and amphibian In Section IT —the same subjects from a special 
standpoint—there are twelve papers—P N Boulchinsky, on ihe 
Black Sea fauna , refers to a report on invertebrates of the Bay 
of Seh^topol by Perciaslavtzeva, vv ho records 639 forms found 
He describes three zones (1) from the surface to a depth of 175 
feet, (2) from 175 to 260 feet in depth, with a minimum tem¬ 
perature of 6-7“ C , and (3) from 2B0 Lo 700 feet, wnh 
a slightly higher temperature than in the previous zone, 
8-9° C From a deoth of 700 feet the water contains a 

quantity, more or less large, of sulphureted hydrogen, the 
quantny notably increasing with the depth T J Van- 
Beneden gives a nnle on the living and exlmct Cetacea of 
the same sea. Gr Kojevmkov gives on account of the fauna 
of the eastern Bailie based on many recent explorations Dr 
J de Bednaga treats of European and circum mediterranean 
viperr C Grove has a paper on the geographical distribution 
of the Carnivores, and T Kichard, one on ihe geographical cl is 
tribuuon of the Cladocerous Crustacea H de Jhering makes 
some observations on insects’ ne^ts made of clay Prof A 
Brandt gives a classification of animal variations according to 
then causation Prof A Milne Ldwaids and E L Bouvier 
give a most interesting account of the varieties and distribution 
of Parapagurus pilostmanu r, S 1 Smith A table with the 
comparative measurements of forty two specimens, is appended 
P abyssorum and var staler, are reduced to the first named 
species F Vejdovsky desinbes Thuncola gruben t n sp , and 
Monodontophrya lortgissime, gen et sp nov , the former from a 
stream near Budrnbach, the latter in ihe alimentary tract and 
body caviiy of Phynchehms hmoicUa y Holm In a short note 
Dr J de Bednaga calls attention to some differences between 
Chalcidts simonyi , Sieind , and C virtdamis , which forms 
Boulenger and Steindacher have proposed lo unite, and thinks 
that Molge luseham , Siemd , neither belongs to Molge nor lo 
Salamander, but lo a European and American genus, not 
however named by him 

The third section contains eight papers on histology and 
embryology N Kholodovski, contributions to a mcsodeim 
and metamere theory A Plitzine, note on the formation 
of the germ of the peripheric nervous system V Roudnev, 
note on the development of the cardiac endothelium in 
Amphibians Mme O Tikhomirova, on the development of 
Chrysopa perla Fr Vejdovsky, on the segmentation of the 
ovum ana ihe formation of the blastoderm m ihe Pseudo- 
scorpiones, and on a rudimentary organ in the same N 
Koulaguine, contribution towards the history of the parasitic 
hymenoptcra, A Tikhomirov, value of embryo logical research 
for clarification. Section IV , physiology — C Khvoroslaniky, 
on ihe luminosity ol animals from ihe White Sea 

In SecuunV ,dcvoied to morphology and comparative anatomy, 

L. Coamovici writes u to Lhe purpon of the 11 aquiferous system, 11 
“ segmentary organs," M excretory organa," and " nephrldia." 
H de Jhering, on the presence or ahsence of an excretory 
apparatus id lhe genital organs of the metazoa P Mitrophanov, 
nuie on ihe meiamenc significance of the cranial nerves N 
Nastonov, on the poiition of lhe Slrepsiptera In Lhe animal 
5)stem, according lo the facts of post embryonal development 
and of anatomy A O, Kovalevsky, on Lhe excretory organs 
of the terrestrial Arthropods N, Zograf, on the origin and 
parentage of the Arthropods, more especially the tracheal bear 
mg forms. 
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'T'HE new number of the American Botanical Gazette (vol 

A xvii , No 12) contains the fiiM part of a paper by Prof 
D H Campbell, describing his experiences during a vacation 
spent lost summer in the Hawaiian Islands We reprint the 
following passage — 

On awakening upon the sevenLh day out, and looking through 
the port hole of my state-room, I saw (hat we were Bailing near 
land Rugged barren looking hills were seen , and, going upon 
deck, I learned ih&t this was Oahu, the island upon which 
Honolulu is situated As we skirted the shore at a distance, I 
soon spied a grove of unmistakable cocoa palms, Lhe first hint 
of the tropical vegetation lo which I was soon to he introduced 
Beyond was the bold promontory of Di mond Head, an extinct 
volcanic crater, forming a great bowl with rugged aides, right 
at the water’s edge Beyond this, and bounded partly by it, is 
the bay upon whose shores stands (he city Back of it lose 
abruptly a chain of mountains, in places about three thousand 
feet above sea level, and furrowed by deep valleys, whose walls, 
os well as the cloud capped summits of the hills, were covered 
with the most wonderfully verdant vegetation Never before 
had I realized the possibilities of green Blue greens, yellow 
greens, gray greens, and positive greens, wilh all degrees of 
these and others that are indescribable, combined to form what 
Whistler would term a symphony in green 

As if lo vie with the colours of the mountains, the sea ex¬ 
hibited an equally wonderful variety of tints. Outside the 
harbour is a coral reef, and within this the water is of the pale 
green common to shallow ocean water , hut outside it deepens 
very rapidly into the vivid blue of the open ocean From a 
distance the line is clenrly seen , but, as the observer approaches 
shore, the water changes from deep blue through every shade of 
blue and green until the pale green of the water within the 
harbour is reached 

A* we approached land numbers of the queer outrigger canoes 
of lhe natives were met, and from the wharf boys jumped into 
the water and swam about the ship in the hope of persuading 
some of the passengers to throw over to them coins, which they 
were Very skilful in diving for 

On the way to the hotel a few gardens were passed, and in 
them everything was Grange By far the most striking thing 
was the superb Poiticxana regia Although 1 had never seen 
this before I recognized it in an instant from a description of 
Charles Kingsleys, read long ago Surely in the whole vege¬ 
table kingdom there is no more splendid plant A spreading 
flat lopped tree, perhaps thirty feet high, with feathery green, 
acacia like foliage and immense flat clusters of big flaming 
scarlet flowers lhat a’most completely hide the leaves so ihat 
the tree looks like an immense bouquet They were in their 
prime about the time of my arrival m Honolulu, and continued 
to flower more or leas for the next six weeks Pretty much 
ever) thing in Honolulu, except the cocoanuta and an occasional 
haw tree ( Paritium tihaceum ) is planted , but people seem to 
vie with each other in seeing bow many different kinds of plants 
they can grow, and the result is that the place is like one great 
botanical garden. To Dr Hilfebrand ton 11 said to be largely 
due, as he was one of the flnt to introduce foreign orna¬ 
mental plants, and his place, which is kept much as it was at 
Lhe lime he left the islands, was a very remarkable collection of 
useful and ornamental plants from the warm regions of almost 
the whole globe 

Probably vhe first thing that slnWei the traveller from the 
cooler regions is the great variety and number of palms Of 
these the beautiful royal palm (Oreodoxa regia) is easily first 
With its smooth columnar trunk, looking as if it had been 
turned, encircled with regular ring-shaped leaf-scan, and its 
crown of plumy green leaves, it well deserves its name. Other 
characteristic palms are various species of betel pilms (Areca), 
wine palm (Caryota), sugar palm (Arenga), and a great variety 
of fan-palms of different genera. None Is more beautiful than 
a thrifty yc ung cocoa palm, but unfortunately it is very subject 
in the Hawaiian Islands lo the ravages of tome insect wnieh eats 
the leaves and often renders them brown and unsightly Indeed, 
it is almost impossible to find a specimen which u not more or 
less disfigured dy this peat, Tbe trunk of the cocoanut tree u 
usually more or less clooked, and in old specimens much too (all 



January 5, 1893] 


NA TURK 


237 


lor its thickness, so that the old trees look top heavy The date 
palm flourishes in Honolulu, where it is quite dry, hut docs not 
do ho well in the wetter parts of the l-dan is 

On studying the other <rees, one is aLruck at once by the great 
preponderance of Legurninosx, especially C^alpineEe and 
Mimosej; All about the town, and growing very rapidly, is 
the algaroba {Prosopis juh/lo* a) t a very graceful tree of rapid 
growih, wuh fine bipinnate leaves and sweetish yellow pods, 
which animal* are very fund of and which are used exlensiwly 
for folder Add to Lhis that the tree now forms ihr principal 
supply of fuel for Honolulu and we can realize Us full value 
Other leguminous trees that are planted are Lhe monkey pod 
(Pitktcolohium satnartg), tamarind, various species of Hauhinn 
and CaLhartocarpus One species of Lhe latter wuh great 
drooping bunches of golden yellow flowers and enormous 
cylindrical pods three or four feet long, rivals the Poinnana 
when in full flower 

Mingled wuh these are a great number of shrubs and trees 
with showy flowers or leaves, mo^t of them more or less familiar 
to the stranger, either from pictures or from green house speci 
mens Several species of Musa arc grown, and when sheltered 
from the wind are mo*t beautiful , but ordinarily ihe leaves are 
torn into rags by the wind The tall and graceful M sapicntium 
has been largely supplanted by the much less bealifol Chinese 
banana, M Cavendishit , which is short and stumpy in growth, 
but enormously prolific The related traveller's tree {Raven da 
Mada%ascaricwis\ is a common and striking feature of many 
Hawaiian gardens Of the many showy fl iwcnng shrubs, the 
beautiful Hibi\cu\ Ro\a- Sinen\ts is one of the commonest, and 
is used extensively for hedges One of the most striking hedges 
in the city, however, is the famous one at Puna Hou college, 
which is 500 feet long and composed of night-blooming ccrcus 
I was not fortunate enough lo see this when it was in full flower, 
but I saw a photograph of it when it was estimated Lhat there 
were about 8000 flowers at one lime 

Of the fruit trees ordinarily grown, the following maybe men 
Lioned The mango is a very handsome tree with dense dark 
reen foliage and masses of yellow and reddish fruit on long 
anging stalks The bread fruit tree is common, both culiivitcd 
and wild, and 13 a very beautiful tree of moderate size, with 
leaves looking like immense fig-leaves, and the fruit like a large 
osage orange I saw no ripe fruit, and so had not an oppor¬ 
tunity of testing its quality Guavas of different varieties are 
extremely common, both wild and cultivated, and the various 
fruits of the whole ciirus tnl>c grow well The few specimens 
of temperate fruits were, for lhe most part, muuh inferior to 
thoue of lhe United Stales Of ihe fruua lhat did not strike my 
fancy, at least at first, was Lhe alligaLor pear {Persea grans mma), 
a big green or purple pear-shaped fmit with an immense single 
seed The pulp is somewhat waxy in consistence and very oily 
ft is eaten as a salad, and very much relished by the islanders, 
but the taste is acquired The curious papaya {Canea papaya ) 
is another fruit which did not appeal to my palate Its big 
orange fruit, noL unlike a melon in appearance when cut open 
has a peculiar " squashy " flavour that suggested it having Oeen 
kept a day too long 

Many showy climbers are planted, some of which, like 
Stephanotis, Thuibergia and Allamanda are superb , but there 
is one lhat is particularly obnoxious in colour, Bougainvillea, 
whose magenta floral bracts are an offence to the eye, forming a 
cataract ot raw colour It looks, as some one observed, as if it 
had just come from a chemical halh 

As soon as one gets fairly away fmm the city, it is at once 
seen Lhat all the luxuriant vegetation is strange Along the 
seashore is a plain gradually rising into low hills, both almost 
destitute of trees, except here and (here a few cocoa palnm. along 
the shore Of the strictly littoral plants among the most con 
spicnous is the curious Ipomaca pes capra l with deeply two cleft 
leaves and purplish pink flowers. In the fertile lowlands near 
the sea are the principal cane and nee fields, which with taro 
are the staple crops The rice ^ cultivated entirely by Chinese, 
“car Honolulu ; but on the sugar plantations the Japanese are 
largely employed To see a Chinese laboriously transplanting 
llille handfuls of nee into straight rows or ploughing in the mud 
and water with a primitive plough drawn by a queer Chinese 
buffalo are sights very foreign loan American eye Sugar cane 
is eminently productive in the islands, and, hitherto, box proved 
the main source of revenue , but now the Hawalians are bewail¬ 
ing the depression caused by the free admission of sugar from 
other count 1 lea into the United States; as, hitherto, their pro- 
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duct has enjoyed practically a monopoly of the American 
market, having been admitted by treaty free of duty 

I made several trips up the valleys hack of lhe city, but owing 

10 the almost constant rain in many of them, these were not 
always agreeable IdowevLr, one is richly repaid by Lhe 
luxuriance and vjiriely of the vegetation For a mile or two we 
pass between grass-covered hill'., or hills overgrown in places 
with thelantana, which, introduced as an ornamental plant, has 
become a great pest This plant covers some of the hills with 
an absolutely impassable thicket, and spreads very rapidly, so 
that it is a serious problem whnt is lo he dune with it Of 
the common roadside plants, an orange and yellow milk¬ 
weed and the showy white Aremove Afxicana were the 
m ist conspicuous. As one prou*e<ls farther, where more 
moisture prevails, the variety becomes larger thickets of 
Canna and a Clerodendron wnh double rosy-white flowers, are 
common, and the curious Bcrew-pine {Pan /anits odomtissimus) 

11 occasionally seen This latter is a very charade isiic plant, 
but is much more abuudanL in some of the mher islands 
In this region some very showy species of Iponm 1 are very 
common, among them lhe well known moon-flower, I bona nox 

With the increase in moisture, as might be expected, the 
mosses and ferns increase in number and beauty There are 
many of them of types quite different from those of Ihe United 
Stales One of the commonest ferns of the lower elevation in 
Mutohpict tcnuifolia, a very graceful fern wnh finely divided 
leavua and terminal son Species of Vittana, with very long 
undivided leaves, arc also common here 

As we ascend one of the commonest feins is Sadleria 
cyatheoirff r ( a vrry large fern, often more or less arborescent 
Ascending siill higlirrilie number and variety of Terns increases 
rapidly, and many beautiful and interesting ferns and mouses 
and liverworts become common 

At about one thousand feet elevation we begin to meet 
with species of Cibntiuin, to which genus belong the largest of 
the tree ferns of ihe inlands Here, also, I met lor the first lime 
with the smallest of all the ferns 1 have ever seen, ft ickomanes 
pun Hum This dainty little fern, one ofthe IlymenophyU icerc, 
forms dense mats on rocks and tree-trunks, looking like a deli¬ 
cate moss The full grown frond is fan shaped, and, wuh its 
stalk, is not more than half an inch high These Liny leaves, 
nevertheless, in many cases bore sporangia. 


SOCIETIES AND ACADEMIES 
London. 

Royal Society, December 8 — 11 Preliminary Account of 
the Nephndia and Body Cavity of Lhe Larva of Palamonete^ 
vartans ” By L lgar J Allen, B Sc , University College, 
London Communicated hy Prof W F R Weldon, F R S 

The Green Gland, in a larva of Pa'amonete: which is a few 
days old, Lonviidsi of an end sac, which communicates hy means 
of a LJ-shaped tube with a very ahon uretrr, opening at the b\se 
of the second antenna. At the lime of hitching, the gland 
consuls of a solid mass of cells, without a lumen In later stages 
the lube of the gland enlarges to firm the bladder The en¬ 
larged bladders of the two sides subsequently meet and fuse in 
the middle dorsal line, forming the nephropentoueal sacdescribcd 
hy Weldon and Marchal 

The Shell Gland is found in late embryos and young larvae 
of Palamonetes It consists of a short renal tube, with a con¬ 
siderable lumen, which communicates internally wuh an end- 
sac, and opens externally at the base of the second maxilla. 

Sections through the anterior region of Lhe thorax of Palc- 
monctes show that the body cavity may he divided into four 
regions a dorsal sac t surrounded by a definite epithelium, in 
whuh Lhe cephalic aorta lies, but which docs not itself Lon ain 
blood , a central cavity , containing liver, intestine, and nerve 
cord , two lateral cavities , containing the proximal ends of the 
shell glands , and fourthly, the cavities of the It mbs , which con¬ 
tain the distal ends of the same organs. 

In late embryos of Palamonc'es solid masses of cells lie upon 
either side of tne cephalic aorta. The dirsal sac is formed hy 
the hollowing out of these masses of ceils Two lateral cavities- 
are thus formed, whioh arc scjiarated by the nnrla The proto 

f dum of the cells lining these cavities, which is at first gathered 
nto muses around the nuclei, then spreads out inLo a thin 
sheet, drawing away from the lower portion of the aorta, and 
causing the two lateral eavjLies to unite vemrally, and so form a. 
single sac 
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In the posterior region of the thorax the central and lateral 
cavities are umilar to those or the anterior region, whilst dorsal 
to them the pericardial chamber lies This chamber is separated 
from the central body cavity by the pericardial septum The 
genital organa are situated immediately below the front end of 
this septum 

\ comparison with the body cavity of Penpatus suggests the 
following relations In the anterior region of the thorax of 
Paltrmotieies the donal sac is homologous with the dorsal por¬ 
tion! of the mesoblastic somites of Ptnpaius i and its cavuy » a 
true ccelam The Central and lateral cavities together with 
the cavities of the legs, represent the pseudocode In the 
posterior region of the thorax the cavities are all pseudocaelomic, 
and agree with those or the adult Piri/afuj 

December 15 —“ Preliminary Note on the Relation of the 
Ungual Coiium to the Periosteum of the Ungual Phalanx ” By 
F A. Dixey, M A , M D , Fellow of Wadtaam College, Oxford 
Communicated by E A. Schafer, l r K S 

Chemical Society, December i,—Prof A Crum Brown, 
President, in the chair —The following papers were rend — 
The isolation of two predicted hydrates of nunc acid, by S U 
Pickering The authoT announces the isolation of two crystalline 
hydrates of mine acid the monoh>drate and the tnhydraie, melt¬ 
ing at 36 8° and - iS 2“ degrees respectively In the case of 
either Lhe melting-point is lowered by Ihe addition of acid or 
water The existence of these compound! was foreseen from 
an examination of the curves plotted from Benholet andThom- 
aen'i heat of dissolution values This result is an important 
confirmaiion of the author's views,—Anhydrous oxalic acid, by 
W W Fisher The best method of obtaining crystallized 
anhydrous oxalic acid is by allowing the hydrated acid to remain 
in contact with concentrated sulphuric acid for iome months m 
a sealed glass tube Oxalic acid is soluble in about 30 parts 
of cold sulphuric acid , the anhydrous acid dissolves with ab¬ 
sorption of heat, whilst the reverse is the case with the hydrated 
acid Anhydrous oxalic acid may be crystallized from nitric 
acid of sp gr. I 5 Oxalic acid may be completely dehydrated 
in a vacuum at 6o° , the anhydrous acid is soluble In ethyl 
oxalate or glacial acetic acid, and separates from these solvents 
in a powdery form —The production of orcmol and other con¬ 
densation products from dehjtlracetlc 11 acid,” by N Collie 
and W S My era The authors have obtained orcinol by the 
action of barium hydrate on dehydracettc "acid" or dt 
methylpyrone , on boiling a mixture of syrupy caustic soda and 
dehydracencacid,” a true carboxylic acid is first produced, 
and, faring carbonic anhydride, yield* orcinol Among the 
products of the interaction of barium hydrate and <ttncetylae«ion« 
bright yellow needles melting at 180-181° are found j these 
probably consist or a naphthalene derivative C, Amldo- 

dehvdracetic “add," obtained in long needles melting at 192- 
196", by the action ofitrong ammonium hydrate on dehydracctlc 
"acid," readily yields dehydrace tic “ acid," on acid or alkaline 
hydrolysis.—Observations on the origin of colour and on fluor 
essence, by W N Hartley. It cannot be staled in general terms 
that colour is due to special methods of atomic arrangement j the 
statement may, however, be applied in a restricted sense to 
certain organic compounds, especially to those included in the 
class to which organic dye stuffs belong It is pointed oat that 
all open chain hydrocarbons exert a continuous absorption, the 
extent or which depends on the nu nber of carbon atoms in the 
molecule, The condition of strain and instability existing in 
many coloured substances has been remarked by Armstrong ; 
the author points out that all organic colouring matters are 
endothermic compounds, and considers this to be the physical 
cause of what Armstrong terms "reactivity " or fl high potential n 
It It shown thai anthracene Is not c 'loo-less, hut has a true 
greesfeb-yellow colour in addition to its fluorescence. A num¬ 
ber or experiments on fluorctcsnce are detailed, and lhe follow¬ 
ing coaoluilons drawn from them —(1) Alcoholic solutions of 
qiunlne exhibit a beautiful, bright violet fluorescence, (a) 
Hydrochloric add is not fluorescent. (3 and 4) Quinine hydro 
chloride and chloroform are feebly fluorescent, but without 
dfcilfact colour. ($) Both hydrochloric arid and chloroform can 
extinguish those rays which are the cause of fluorescence in 
quinine. (6) Some alkaloids may be recognised by Lhe degree 
and colour of their fluorescence (f! Normal alcohol* or the 
ethyllc series and the fatty adds are fluorescent (8) Glycerol 
has a violet Auorexeenc*. ( 9 ) Benzene thas a pale blue fluor¬ 
escence, axobenzene a greenish-blue, (10) Rock crystal baa a 
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pale bluish-violet fluorescence, flint glass a strong blue, and crown 
glassivery brilliant blue fluorescence (11) Substances which 
arc not fluorescent in strung notations may become so on dilution, 
particularly if they exert a very powerful absorption of the ultra¬ 
violet or invisible ipectrum —The origin of colour, v coloured 
hydrocarbons and fluorescence a reply to Prof Hartley's 
otMervftilons on the origin of colour and of fluorescence, by H 
E Armstrong. If attention be paid to vi lbly coloured organic 
substances, U is a moit remarkable fact that in those cases In 
which the " constitution ” is fairly well established coloured 
substances are found to be all of one type The author starts 
from this basis to inquire whether all coloured organic sub¬ 
stances are not similar in type Hanley's remark that all 
organic colouring mailers are endothermic compounds has little 
importance in ihe present connection, inasmuch as lhe converse 
does not hold 1 he author contend* that before admitting the 
fluorescence of many substances, eg alcohol and its homologues, 
every precaution must he taken to ensure Iheirpurily , instances 
in which easy explanation of the fluorescence of certain 
substances is possible are given Hartley’s observation that 
anthracene is coloured strongly confirms the author's hypothesis 
Anthracene Is fluorescent, and may be represented by a qumonoid 
formula, whilst Us isomende phcnanihrene, which cannot he so 
represented, is colourless and non fluorescent Fu it her more, 
whilst intense colour 19 produced by " weighting" what the 
author ►erms the "qumonoid radicles” of anthracene by re¬ 
placing the ceniral hydrogen atoms hy a halogen, no such effect 
attends the similar treatment of phenamhrene, dibromophenan- 
ihrene being colourless like the hydrocarbon And yet anthra- 
quinone ana phenanthraquinone are coloured yellow and deep 
orange respectively Reference is made lo other coloured 
hydrocarbons, viz. carotin and the red h>drocaibon, C*H lflp 
recently investigated by Graebe. The formula awigned to tno 
latter by Graebe— 


c u h 4X 
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—is an improbable one , such a substance would be colourless 
The author gives a possible constitution, and, foi the present, 
proposes to call the compound 11 erylhrophene ” The yellow 
hydrocarbon, C^II Ifl , obtained together with ihm, is possibly a 
diphenyls ed anthracene, and may be termed 11 xanihophene ” 
The " qutnonoid radicles" in both hydrocarbons are heavily 
"weighted," hence their strong colour With reference to 
Hanley’s statement that a very little shifting of the region of 
absorption determines the presence or absence of colour In a 
compound, it is contended that Lhis shifting may be due to a 
special character of structure The author then explains hu 
views os to the manner in which the M quinomnd mechanism ” 
conditions colour He suggests that in quinonoid compounds 
there are two 11 colour cent ex 11 correspon nng m and expressed 
by the symbol 3 In formulBE such as he has used in representing 
coloured substances Ihese centres co-operate in producing 
colour through interaction of the light waves whicn traverse 
them Substances in which there are no such cu-operatlng 
centres may absorb generally and selectively in "ultra" or 
1 ‘ infra " regions of the spectrum, but without exhibiting 11 visible 
colour"—The origin of colour, vi azotienscne, By H. E. 
Armstrong Azobenzene, a highly coloured substance, U 
generally represented os Ph N 1 N.Ph, a formula in disaccord 
with the author’s hypothesis explained in 1 be preceding paper 
Moreover, the formula* usually attributed to the colourless diazo- 
salti (Ph N N Cl, for example) represent them as comparable 
in constitution wiih a ro benzene, The behaviour of azobenzene 
towards bromine and oiher reagents leads the author Lo doubt 
lhe correctness of the conventional formula assigned lo it, and 
to consider the following a more probable one 1— 



—The reduction products of dlmethyldlscriylpentane, by F S. 
Kipping. The author shows that d 1 mt thy Id taerty I pentane, a 
dike tone produced by the hydrolyol* ol ethyl ihaielhyldUcelyl- 
pimclaJc is converted by reduction with sodium In a moist 
ethereal solution into dimethyldlhydroKynonane and a oompotand 
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which, judging from the manner in which It is formed, may be 
regarded u tetramelhyldihydroxyheptamelhylene 
CH a . CHMe CMe OH 
CH,/ | 

CHMe CMe OH 

—The products of the interaction of zinc chloride or sulphuric 
an 1 and camphor (third nonce), by H E Armstrong and F 
S Kipping The authors have previously shown [hat the crude 
product ubiained on heating camphor with sulphuric acid or 
zinc chloride contains I 2,4 acetylorthoxylene On oxidizing 
the oil remaining after the separation of the latter substance, 
a-metfaylglutarlc acid Is formed This acid being the charac 
t el'll tic oxidation product of the phorone obtained by diatilling 
calcium camphorate, It ia probable that a Ivrnnologue of this 
phorone is present in the camphor product —The Grieas Sand 
meyer inieiactions and Gattcmvann’i modification thereof, by 
H, E Armstrong and W P Wynne. In employing the 
Gnats Sand meyer methods for displacing the amtdo-group by 
halogens, the author* find that, in very ininy cases, much 
better remits may be obtained by operating at relatively low 
temperatures instead of at the boiling point It appears also 
that the Gattermann process affords a larger yield than the 
Sandfteyer process, only because it is carried out at a lower 
temperil are —‘Methods of observing the spectra of easily volatile 
me tali and their salts, and of separating their spectra from those 
of the alkaline earthi, by W N Hartley Persistent flame 
colourations ofeuily volatile metaJs, such as lithium, potassium, 
rubidium, cxWun, and thallium, may be obtained by heating 
beads of their not il (cates, borates or sd lea Lei, on platinum 

wires in life B us— flame If the sub stance to be spectroscop 
iCaMv examined be converted into b borate, the spectra of the 
alkali metals may be first observed, and on subsequently 
passing hydrogen chloride into the flltne, the spectra of the 
alkaline earth metals may be rendered visible —Manganese 
borate, Its constitution and properties, by W N Hartley and 
H, Ramage Manganese borate, after drying tn vacuo over 
sulphuric acid has the composition MnH<( BO,),. H d O On 
heating at ioo° it loses one molecule of water, and at a red heat 
two molecules more of water are Lost, leaving a salt of the com 
position Mn(BOj) a From the rate of loss of water with rise of 
lemperaLure the existence of a number of intermediate salts is 
inferred Manganese borate possesses a maximum of solubility 
In water at iS°, and a minimum at 8o u This is probably due 
to dehydration of the compound having the composition 
MnH 4 (BQ|) f H ,0 

Anthropological Institute, December 13 —Edward B 
Tylor, President, in tbe chair—Mr. Arthur J Fvanu read 
a paper on the prehistoric interments of the Bahi Ros-o 
caves near Mentone and their relation to the Neolithic cave 
burials of the Finalese He described the recent discovery of 
three skeletons in the cave of Barma Grande, and showed that 
the character of the sepulchral riles practised, the relics found, 
and the racial type of the human remains agreed with the earlier 
discoveries made by M Riviere and others in the same caves 
Mr Evans, however, opposed the theories that had been put 
forward as to the Palaeolithic dale of 11 Mentone Man " The 
bonea of extinct Pleistocene animals and implements of the 
Moustler and Magdalenlan types found in the cave earth above 
the interments proved nothing, for the simple reason that they 
were Intermenii. No remains of extinct animals had been 
found in actual juxtaposition with the skeletons On the other 
hand the complete absence of pottery, of polished Implements, 
and or bones of domesticated animals In this whole group of 
Interments and the great depth at which they occurred proved 
that the remsins belonged to a very early period, Evidence 
was here supplied of an earlier Neolithic 1 age than any yet 
authenticated. Still the remains belonged to the Later Stone 
Age and to the days of a recent fauna Mr Evans compared 
soon bade ornaments found with the so called hammer-beads of 
the chatn’>ered barrows of Stfiidlnavla and the decorative 
system with that found on Neolithic p >ltery In northern Europe 
Ha further showed that Intermenii of the same tall dolicho¬ 
cephalic race in a more advanced stage of Neolithic culture were 
to be found in tbe cave-burials of the Finale district further up 
the Ligurian Coast The physical form and the character of 
the sepulchral rites was eascotlilly the same Only the skele¬ 
tons were here xuodated with polished goes, pottery, and bones 
of domesticated animals. The direction from which th* new 
devising Influences had come was indicated by Imported shell 
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ornaments from Hie .southern and eastern Mediterranean , in the 
Mentone caves the imported thellk were from the Vilxnlic In 
conclusion Mr Evans showed ihat the taller Finale interments 
exhibited forma of potteiy and implements identical with those 
of the Italian lerrctnarc of the other side of the Apennines, and 
included ceramic shapes which seemed 10 be the prototypes 0/ 
vessels found in the early Sikel tombs of Myccmcan age The 
Italic culture here revealed fitted on not only Lo that of tha early 
pile-settlements of the Po Valley and the I ake dwelling! of 
Switzerland, but might be traced lo the Danube valley, Lo 
Thrace, and the Troad Amongst other parallel form* owl- 
1 ike idols bearing a strong resemblance to those described by 
Dr Schliemann from tbe site of Troy had heen found by Tadre 
Morelli of Genoa in one of the Finale caves —Dr II Collsy 
March read a paper In which he a >ught to prove that the 
peculiar features of Polynesian ornament are due to a mylho- 
graphy which is, in the main, a symbolism of origin and descant 

I has regarded, unattractive and bewildering designs are re¬ 
solved into cmblemB of divinity and demonstrations of lineage 
He traced the evolution and defined the attributes of Tiki, ex 
plained tbe nature of oromatuas and Lhe meaning of unus, 
described lhe various methods of recording pedigrees, wheLbar 
along a male or along a female line,, and illustrated the mythical 
use of tapa and ainnet He discussed, as modes of origin, 
totemism, gemmation, and generation, of which Polynesian 
examples were given, tabulated the klnahip of the superior gods, 
set forth in full tbe Tane cult, especially in relation to tha a sc 
and the drum, and endeavoured, in conclusion, Do acooiuU for 
the development of the complicated Monguan adz* 

F IJINBURGH 

Royal Society, December 5 —Sir Douglas Maclagao, Pstsl- 
dent, id the chair —After an introductory addresshy the PfeeMnt, 
a note by Prof Cayley, on uniform convergeooy of series, Was 
read —Prof Tail crunmu mes led a note by Prof P, H Sohosttr, 
of Groningen, on lhe locus of a uniformly revolving Inn, which 
always passes through a point moving un Warmly round a cinlc, 
and which always lies ui a aormai plana paaMitg through the 
centre of that circle The degree of the locus u found by an 
elegant ood vary simple method —Dr C Hauler Stewart gave 
notice of a paper on the further development of KfeldnhPe 
method of organic analysis, Tha carbon, as well as the nitrogen, 
present can be determined by tbe same analysis in the dsswoiepad 
method, and much smaller quantities than formerly of the sub¬ 
stance analyzed lead to results as accurate as these previously 
obtained —-Prof Tail seed e note on the division of apace into 
cubes He gives a different, and mere direct and short, rotaion 
by quaternions than that given by hun sonw years ago 

Pams 

Academy of Sciences, December 26-—M d'Abhadie in 
Lhe chair —Thermal elevation under tbe influence of injection* 
of soluble mlcrohian products, by MM Bouchard and Charrin 
An elevation of temperature recalling ihsa observed hy ICoth is 
produced in a marked degree in tuberculous paiooti by Injec¬ 
tions of the toxic substances secreted by the pyoeyawlo bad float 
—Vessels and eluraocytes of the hyaloid in the frog, by M. 
Ranvier —Observations of Holmes's comet (November 8, 189a) 
made with the great equatorial of the Bordeaux Observatory, 
by MM G Rayet and L. Picart, report by M Rayet,—Obser¬ 
vations of Swift’s comet (1892, 1 ) mode with the great equatorial 
of the Bordeaux Observatory, by MM. G Rayet, L Picart and 
F Courty, report by M Rayet —On the laws of dilatation of 
fluids at constant volume, c ►efficients of pressure, by M E 

II A'nagat —Observations of Holmes’s comet, made *uh tbe 
equatorial couJi (32 cm ) of the Lyon Observatory, by M G 
Le Csdet —New experimental researches on Lhe personal equa 
lion in transit observations, by M P biroobani —On conju¬ 
gate systems and couples of applicable surfaces, by M. A 
Peiot —On infinitesimal deformation and Bianchi’s associated 
surfaces, by M E Cosserat —On contiguous surfaces relative 
to the hypergeometrtcal senes with lwo variables, by M 
Leravasseur — Test for the convergence of senes, by M A. de 
Saint-Germain —Criterion of divisibility by any number, by M 
Fontds —On lhe motion of a particle in tbe c/ne^of a resistance 
proportional to the velocity, by M Elliott —General form of 
the law of vibratory motion in an isotropic medium, by M E 
Mercodler — Employment of springs m the immurement of 
explosive pressures- If erjpra due to ibe inertia of Lhe movibg 
parti of the Indicator are. to be avoided, the amplitude of the 
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tracing point muit not exceed I mm in ihe ct'e of pressures 
used In modem firearms. Thli necexsitates careful reading wiih 
a microscope —On the decrease of temperature of the air with 
the elevation, by M. Alfred Angot Experiments conducted 
on the Eiffel Tower indicate a decrease for each too m , be¬ 
tween the soil and a height of 160 m ranging from o 6“ in 
December to I 46° Id June. Between 160 m and 30a m the 
decrease per loo m 1 angel from o 64° In February to o 96“ in 
October At 300 m the decrease per 100 m. n on the av< rage 
o 5* in winter, 0'6" in autumn, o 7 0 in spring, and o 8“ In 
summer,—On the temperature of the electrlc arc, by M J- 
Violle. From calorimetric measurements made with a portion 
of the arc light carbon detached from the hottest part during the 
passage of ine current, the temperature of the arc, a e, that ol the 
VolallTiiauon of carbon, appears as 35 co”, assuming the carbon 
to have Us theoretical specific heal, o 52, at ihe higher tempera¬ 
tures. Thli temperature of volauliui ion 11 conaianl, whatever 
the power employed,—Remarks on high tempera!ures and the 
vaporisation of carbon, by M, Berthelol The vapour tension 
of carbon la quite appreciable even below volatilization, which 
Involves the reduction of a polymer to the monomolecularstate, 
thus In reality representing a chemical process Higher temper¬ 
atures than that of the arc can he attained by purely chemical 
means! such as the explo ive combustion of a mixture of oxygen 
and cyanogen —On (he equality of velocities of propagation of 
electric wives In air and along conducting fibres, verified 
by the eiimple of a large metallic surface, by MM Ed. 
Saras in and L de la Rive —On nets of electric conduc¬ 
tors ; reciprocal properties of two branches, by M Vaschy. 
—On the entablement of elect ro magnetic oscillations 
with their propagation and their subsidence, by M A Perot.—* 
Determination of the coefficients of self induction by means of 
electrical oscillations, by M P Janet —Doppler FiZrau’s 
method, exact and approximate formulae, evaluation of the 
error involved, by H de la Fresnaye —Magnetic properties of 
oxygen at different temperatures, by M P Curie A ienes of 
measure me niH with oxygen compressed to 5 and to 18 atmo¬ 
spheres respectively gave identical results it temperatures 
between 20' and 450* Within this range, the volume 
coefficient of specific magnetisation of oiygen vari d in- 
veraely as the absolute temperature The volume coefficient 
of magnetization of air at ihe ordinary pressure and at 
temperature t it given by 10 % kt = 2760 x T* 1 , where T 
is the absolute tempeiafure —On the rotatory power of 
quartz at low temperatures by MM, Ch Soret and C E 
<juye — On lhe fusion of carbonate ol lime, by M A Joannis.— 
A mm on local compounds derived from ruthenium scsquichloride, 
by M A Joly,-—On an lodo-sulphide of pho^phoni*, by M L. 
Ouvrard,—Action of bismuth on hydrochloric acid, by MM 
A Dute and R Metzner — Acilon of potash and aoda on 
the oxide of antimony, by M H, CormlmlxBuf —Relation 
between the heats of formation and the temperatures of the 
point or reaction, by M, Maurice Prud'homme —On the study 
of the chemical reactions in a liquid mass by the index of re¬ 
fraction, by M C F6ry —On a proi’ylamidophenol and Iti 
acetyl derivatives, by M P. Cazeneuve — Quantitative deter¬ 
mination of Impurities in the methylenes, by M Er, Banllot — 
Separation of micro organism* by centrifugal force, by M R 
Lett — I .on of nitrogen in manures, by M M A MUniz and 
A. Ch Girard — Fermentation or manure, by M A Hubert — 
Drying up of marshes in Russia, by M VenoUofT —Chemical 
conditions of the action of fermenn, by M J. Effroni.—On 
trichophylia in man, by M R Snbouraud — Evolution of the 
functions of the stomach, by M, J Winter —On the histology 
of the organs attached to the male apparatus in PtnpLituta 
+rumtal*s, by M P Blatter —On the presence of a fossil Ara- 
liacea and Pmicderiacci in the coarse Parisian llmestune, by 
M. Ed, Bureau.— On a new geological map of the French and 
Spanish Pyrenees, hy MM Emm ae Mergerie and Fr Schroder. 
—Differential motion of the ocean and ihe atmosphere i wa'er 
tides and air tides, by M F. de Saintignon.—On the perfora¬ 
tion of the bexalilc rocks of the Gulf of Aden by shingle ; 
formation of a Giant's Kettle, by M Joutaeauaie. 
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AMERICAN MECHANISM 

Modem Mechanism Edited by Park Benjamin, LL B , 

Ph D (London and New York Macmillan and Co , 

189*) 

N order to appreciate this volume thoroughly, it is 
necessary in the first instance to consider the reason 
or its existence Appleton's i( Dictionary of Engineering," 
in American book, was published in the year 1851, 
ind was the first to gather in cyclopedic form descriptions 
jf products of American mechanical industry Some 
hirty years afterwards it became necessary to bring the 
vork up to date, and its complete reconstruction was de¬ 
eded upon The editor observes that no previous work 
if a technical character had so signally, and so quickly, 
lemonstrated its own usefulness, it rapidly became a 
recognized standard of American mechanical practice 
Owing, however, to the great progress made in mechanical 
invention, and the marvellous rapidity with which electrical 
science has advanced, a new record of the results has 
become necessary, and hence the present volume 

The list of contributors includes the names of eminent 
men, well known in this country for their high attain¬ 
ments in the different branches of mechanical and 
electrical engineering, forming .1 sure guarantee that 
the information to be gleaned from the pages is valuable 
and accurate It would be impossible in the space at 
our disposal to notice more than a small part of 
the contents Some interesting information is to be 
found on the subject of aerial navigation, more particu¬ 
larly the interesting experiments being earned out by Mr 
Hiram S Maxim Commenting on Prof Langley's state¬ 
ment, that with a flying machine the greater the speed 
the less would be the power required, Mr Maxim says 
“ In navigating the air we may reason as follows if 
we make no allowance for skin friction and the resistance 
of the wires and framework passing through the air— 
these factors being very small indeed at moderate speeds 
as compared to the resistance offered by the atroplane— 
we may assume that with a plane set at an angle of 1 in 
T o, and with the whole apparatus weighing 4000 pounds, 
the push of the screw would have to be 400 pounds 
Suppose, now, that the speed should be 30 miles an 
hour, the energy required from the engine in useful 
effect on the machine would be 32 horse-power (30 

miles— 2640 feet per minute, 4 °° =.32) Adding 20 

33»ooo 

per cent for slip of screw, it would be 38 4 horse-power 
Suppose, now, that we should increase the speed of the 
machine to 60 miles an hour, we could reduce the angle 
of the plane to 1 in 40, instead of 1 in 10, because the 
lifting power of a plane has been found to increase in 
proportion to the square of its Velocity A plane travelling 
through the air at the rate of 60 miles an hour, placed at 
a P angle of 1 in 40^ will lift the same as when placed at 
1 m 10, and travelling at half this speed The push of 
the screw would therefore have to be only 100 pounds, 
and it would require 16 horse-power in useful effect to 
drive the plant Adding 10 per cent for the slip of the 
•craw, Instead of ao, as for the lower speed, would 
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increase the engine power required to 17 6 horse-power 
These figures, of course, make no allowance for any loss 
by atmospheric friction Suppose 10 per cent to be 
consumed in atmospheric resistance when the complete 
machine was moving 30 miles an hour, it would then 
require 42 2 horse-power to drive it Therefore at 30 
miles an hour only 3 84 horse-power would be consumed 
by atmospheric friction, while with a speed of 60 miles 
an hour the engine power required 10 overcome this 
resistance would increase eightfold, or 307 horse-power, 
which, added to 176, would make 48 1 horse-power for 
60 miles an hour " 

Mr Maxim goes on to observe that Ins experiments 
show that as much as 133 pounds can be earned with 
the expenditure of 1 horse-power, and under certain con¬ 
ditions as much as 250 pounds It will be evident, there¬ 
fore, that the question of motors is all important, and 
that the total weight per horse-power developed must be 
as low as possible It is stated that the greatest force can 
be obtained from a compound high-pressure steam 
engine using steam at 200 to 350 pounds pressure, and 
such engines have been constructed weighing 300 
pounds , the horse-power of these engines is not stated 

It will be interesting to watch the outcome of these 
investigations They indicate that much information 19 
being accumulated, and that sooner or later a successful 
aerial machine will be forthcoming 

The question of armour plates has long vexed the soul 
of the British Admiralty f many very costly trials have 
been carried out in order to find the most suitable plate 
for the service All these data have probably been 
known in the States, and that country must have benefited 
by them Under this heading we find much information 
in the book, American experiments being quoted and illus¬ 
trated Naturally, the Americans wish to make their own 
plate9, and wisely endeavour to do so by rolling unly, to 
do without the heavy expense of forging These experi¬ 
ments show that the high-carbon nickel Harveyed plate 
is undoubtedly the best plate ever tested As a result of 
these trials, orders have been placed for plates for the 
cruisers under construction An excellent full-page 
engraving is given of the U S armoured battle ship 
Indiana , and to judge by the blackness of the smoke she 
is not using Welsh coal 1 The article on steam boilers 
is well written, and very complete, containing much 
useful information Among the many types of boilers 
illustrated there 19 a good print of the Yarrow torpedo 
boat boiler We miss however, the familiar Thomycroft 
boiler, and note an American water tube-boiler for fast 
launches very like the Thomycroft in the arrangement 
of the tubes 

The boilers for marine purposes are purely of the 
British type, and there is nothing of importance to note 
on this subject beyond the many experimental results 
recorded. 

Further on in the book there is an interesting descrip¬ 
tion of railway-car heating We are told that car-heating, 
in the usual acceptance of the term, has come to mean 
the heating of railway cars bv the use of steam from the 
loeotnotlve This is important, showing as it does the 
direction In which American railway companies are 
moving in the solution of £ problem at present occupying 
the best attention of ehgirieers in this country Gener- 
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ally, we are told, the systems consist of a separate hot- 
water circulating system in each car, in connection with 
a heater, fed by steam from the locomotive, by a con¬ 
tinuous train pipe running the length of the train, and 
coupled together between the cars by flexible hose-pipes 
and universal couplings ; the Sewall steam coupler being 
generally used. Another important railway necessity is 
the continuous brake Under this heading the latest form 
of Westinghouse quick-action automatic brake is de¬ 
scribed In the original design the brake is applied by 
the engine-driver allowing a little air to escape from the 
train pipe, lowering the pressure, and thus applying the 
brake by the automatic action of the triple valves It is 
evident that the vehicle next the engine will feel this 
reduction first, and its triple valve will work before that 
on the second vehicle, and so on On trains of ordinary 
length this very slight difference in time between the 
brake's application on each vehicle is of little consequence, 
but when this automatic brake is fitted to a long goods 
train it becomes a serious matter The length of a goods 
train of fifty American cars is 1900 feet, and the brake 
should act instantaneously to be perfect The new triple 
valve is itself designed to discharge air from the train 
pipe , so on the driver opening the driver’s valve, allow¬ 
ing air to escape to apply the brakes, the reduction of 
pressure operates the triple valve on the first car ; this lets 
out more air, and so on through the train, the brake on 
the last car, 1900 feet away, being operated in 2 5 seconds 
after that on the first car 

The vacuum automatic brake is not described or illus¬ 
trated This brake is now being more and more brought 
into use, and for general purposes it appears to be simpler 
and less liable to get out of order than its competitors 

A considerable part of the volume is taken up with the 
applications of electricity, for lighting and motive power 
purposes generally On dynamo electric machinery much 
has been written and well illustrated. The reader is 
taken step by step from the rudiments of the subject to 
its latest applications, from a description of armatures to 
the arrangements of the field-magnets, then to the vary¬ 
ing designs of dynamos, including most of the known 
machines The same may be said on the treatment of 
the electric motors Under the head of the transmission 
of power there is more useful information to be found, 
this being all the more interesting, because of the pro¬ 
posed use of electricity as a means of transmitting some 
of the power of Niagara to distant towns There is, how¬ 
ever, something wanting under the heading of electrical 
measuring instruments. The only ones mentioned are 
Weston's volt and ammeters At the present time the 
street tramways of this country are in an uncertain stage 
as far as motive power is concerned ; horse-power is 
admittedly expensive, the steam locomotive seems to 
hqprf^got into disrepute , the cable and electric traction 
appear to be struggling for the mastery It is interesting 
therefore to read the memoir on electric traction in this 
volume The accumulator system is Just described, but 
the overhead cable or trolley system takes up the greater 
pttt of the space, so it 11 safe to assume that the latter is 
more generally in use, the principle of which is as fol¬ 
lows . the current starts from the positive brush of the 
dynamo, passing out to the main conductor, suspended 
over the middle of the track, and along this conductor 
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until it reaches the point where the trolley of one of the 
motor cars is in contact Here it divides, and a portion 
passes down through the trolley to the motors, and 
thence to the rails forming a return lead to the negative 
brush of the generator The main portion of the 
current passes on to feed other cars upon the line in the 
same manner, each car taking the quantity of current 
necessary to develop the required power There are at 
the present time nearly 500 electric railways in America, 
and taking the results of twenty-two electric trolley lines, 
we find that the expenses vary per car mile from 22 99 
cents to 7 S9 cents, the highest and lowest respectively 
A view is given of the electric street railway at Washing¬ 
ton, D C , the overhead conductors being not at all 
unsightly 

On electric welding there is also much information 
the Thomson process being very fully described It 
consists briefly in completing the electrical circuit 
through the parts to be welded together, the resistance 
being sufficient to heat the parts so as to weld them, this 
being assisted by pressure 

The Bernado process is not described , in this process 
the work to be welded is connected to one terminal of 
the dynamo The positive terminal being connected 
with a carbon rod, held in a portable insulated holder, 
the carbon rod is then placed on the work, and im¬ 
mediately withdrawn slightly, thus forming an arc, 
where the metal melts, and with skill much can be 
done. 

The locomotive practice in America has long been of 
interest to locomotive engineers in this country, owing to 
the many differences in design and practice A very 
good rfcumt of American practice is to be found in the 
memoir under this heading A useful table is given 
showing a few leading dimensions, weights, &c , of typical 
engines in use Take, for instance, the express passen¬ 
ger engine, a four-coupled bogie engine, the cylinders 
being 20 inches in diameter and 24 inches stroke The 
driving or coupled wheels are 72 to 78 inches in diameter 
The weight un coupled wheels is 75,000 pounds (3348 
tons), the total weight of the engine being 116,000 pounds 
(51 78 tons), and that of the tender 72,000 pounds (32 14, 
tons Comparing these data, we find that the American 
engine is heavier than an 18x26 cylinder British engine 
and not so powerful, assuming equal steam pressures , 
the tender is light in a similar comparison, probably 
carrying less water The reputed weight of trains hauled 
given in the table is of little use, because the speeds are 
not given, and for thiB reason comparisons cannot be 
made 

The paragraph on locomotive boiler construction is 
far too short, many Interesting details might have been 
added It is stated that the circular smoke-box tube 
plate is a conspicuous difference between the practices 
of the two countries, being purely American, whereas 
the Midland Railway Company have, amongst others, 
uied the arrangement for some time Owing to the 
enforced use of anthracite coal in certain parti, many 
peculiar designs of locomotive boilers have been used r 
the Woouen boiler being probably the must common * 
All, however, have particularly large grate areas, which, 
in the case of the Wootten, may in some cases exceed 
76 square feet, or four times the area of the grate of 



January 12, 1893] 


NA TURE 


243 


recent British engines. An illustration is given of an 
engine of this type, as well as a full-page engraving of 
a compound locomotive with a similar boiler This 
compound is very different from the Webb or Worsdell 
engines common in this country, being the design of the 
superintendent of the Baldwin Locomotive Works The 
cylinders are outside the frames—there are two on each 
side, viz one high-pressure and one low-pressure The 
distribution of the steam being effected in each pair by 
one piston valve, each pair of pistons is connected to 
one crosshead, coupled in the usual way to the wheels 

A compound engine of the 11 Webb ” type is also illus¬ 
trated This engine was constructed to Mr Webb's 
designs in this country for the Pennsylvania Railway in 
1889 It is stated that the results of experiments showed 
a saving of fuel over the ordinary engine of from 20 to 
25 per cent 

This book is so full of interesting matter of so varied 
a nature that it would be possible to prolong this notice 
far beyond the space available Take, for instance, 
agricultural machinery , the Price ploughing outfit is 
typical of the rest, consisting of a traction engine drawing 
four gangs of three ploughs, the twelve ploughs cutting 
eleven feet^vide The subject of milling tools is also of 
interest, because it is only during the last few years 
British engineers have used this means of shaping 
metals, the system having been brought into general use 
in the States 

Under the head of the manufacture of steel all the 
usual processes are described. We are informed that the 
Whitworth compression process is only partly successful 
in the formation of sound ingots ; with this statement we 
cannot agree , the Whitworth steel ingot after com¬ 
pression is certainly sound throughout 

Taking Into consideration the great mass of informa¬ 
tion contained in the 900 odd pages of this work, and the 
general excellence of the matter accumulated, it is only 
just to congratulate the editor on the completion of a 
work which must prove useful to many, and which should 
find a place in all technical libraries The volume goes 
far to describe modern American mechanism, exhibiting 
the latest progress in machines, motors, and the trans¬ 
mission of power 


SEEDLINGS . 

A Contribution to our Knowledge of Seedlings By the 
Right Hon Sir John Lubbock, Bart, MP, FRS, 
D C L, LL.D,, with 684 figures in text In two 
volumes. (London, Kegan Paul, Trench, Trubner 
and Co , Ltd., 1892 ) 

ECDS and seedlings have occupied tbe attention of 
Sir John Lubbock for a somewhat lengthened 
period. They have formed the subject of various com¬ 
munications, on his part, to the Journal of tbe Linnean 
Society and other publication]! In the present volumes, 
modestly styled a “contribution," he gives us the details 
upon which his inferences have been founded * 

The physical and chemical aspects of termination are 
entirely passed over, but the morphoJogfcal phenomena 
are treated with a fulness never before attempted The 
author has availed himself of the resources put at his dis¬ 
posal by the authorities at Kew, where the larger propor- 
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Mon of the seedlings described were grown expressly for the 
purpose The Natural History Museum and the Cam¬ 
bridge Botanic Gardens have also been requisitioned, and 
much help has been rendered by capable assistants, whilst 
the services of Sir Joseph Hooker and Mr Rendle, in look¬ 
ing over the proof sheets, are duly acknowledged A work 
of such dimensions, crowded with detail, could hardly have 
been produced without such zealous co-operation Never¬ 
theless unity of plan and uniformity of treatment are 
conspicuous throughout, and thus comparison is readily 
effected 

Some previously published papers in the Journal of the 
Linnean Society, dealing with the causes which deter¬ 
mine the form of leaves and cotyledons, are reprinted 
as the introduction to the treatise The conclusion 
therein arrived at is that the form of the embryo, and 
especially that of the cotyledons, is essentially influenced 
by the form of the seed. On p 78 the author begins 
the detailed examination of seedlings taken from almost 
all the orders of flowering plants Five hundred and 
thirty succeeding pages in the first volume, and five 
hundred and eighty-eight in the second volume, are thus 
occupied Phis little bit of statistics will serve to show 
the amount of detail which is contained vilhin these 
volumes The plan adopted is to give, first of all, a 
general sketch of the principal modifications exhibited 
by the fruit and seed in each order Then follows a 
more detailed description of tbe seed and of the seedling 
plant in various representatives of the order As these 
descriptions are identical in plan throughout, they are of 
great value to the student of comparative morphology 
Naturally some orders are much better represented 
than others, but sometimes the omissions are rather 
unfortunate In the genus Araucaria, for instance, 
seedling representatives of which are common in botanic 
gardens and nurseries, the diversities in the form of the 
seedling and in the mode of germination are very remark¬ 
able 11 Characters ” derived from the Beedling plant 
have been recognized as of the highest importance for 
classificatory purposes since the time of John Ray 
(1682-1703) 1 

But whilst this is generally the case, such extraordinary 
exceptions as that mentioned in Araucaria are very 
noteworthy, and not less so because the genus in ques¬ 
tion is one of tbe very oldest of which fossil botanists 
have cognizance 

Myrtaceae and Sapindaces are remarkable for the ex¬ 
tremely diverse character of the embryo in different genera, 
and of which due note is taken in Sir John Lubbock's 
book In Rosacea, on the other hand, the diversity is 
much leas, nor is there] any important morphological 
difference in the seedlings of the great order Composite, 
and scarcely more in Umbel lifers, 10 far as they are known 
These are facts of great significance with reference to the 
theories of inheritance and relative antiquity of groups 

1 It m«y not be without interest to cite whu Ray toys on this nutter — 
" Flonfaras dlvidimus Ln dicotyUdona quanim sc nun* ut* bun* fiiHn 
anomalli, lamina litres dktii, qua coiyltdonum unum pr« tani, e term 
• nunt vei in Mnu« laJtttt Lohon divJdunuir, quamvia so- supra uirim foil 
arum ipecre non efferent , et monocotyledon* t qua rue fobs aemlnalu bin* 
efleruni n«c lobof blnoe cundum * Thus Ray nor only nc gnL»a tha pre 
same* of oae or of tw i cotyledopt, bur also their Harare and rba.r rpj or 
hyp **al condiiloo. As Roy has been mentioned, li ncer *J ( nly nut I nep¬ 
er >pnaie to alluda to Grew elsu, for tha first chipier of his Anatomy of 
FbtflU '* (lUa). and tha whole of ilia fourth book is devoted to the aeads 
and MadHngi uAd in panning them she reader will pwceivethai Sir John 
Lubbock hai in a few caeej bapn iniiclpaied by hb celebrated predecessor 
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The gradual evolution of the perfect plant from the 
seedling is indeed a subject of great interest to the phylo- 
gemst, although it is difficult— nay, impossible—to separate 
those appearances which are merely hereditary from 
those which are the result of varying outward conditions, 
the more so because analogous conditions must have in¬ 
fluenced the ancestors in past times even as they affect 
their successors now 

Amid such a mass of detail it is difficult to pick out 
points worthy of special note We select two only out of 
many scores that might be mentioned Some Onagrads 
are remarkable for the intercalary growth which takes 
place in the cotyledons, of which several illustrations 
ye given in Sir John Lubbock’s book They call to 
mind the experiments of the late Prof Dickie, who, by 
suppressing the plumule of seedling castor-oil plants, 
succeeded in inducing the cotyledons to continue their 
growth and to assume dimensions much greater than that 
which is habitual to them 

The small tubercles on the root of Mynca cahfomica 
(vol 11 p 523, Fig 663) have, so far as we know, 
not previously been observed The author compares 
them to those found on Alnus cordtfolia , and it would be 
interesting to ascertain whether these outgrowths are 
caused by an organism analogous to Schinzia aim , as 
described by Woronin, or to that which induces the 
peculiar tubercles on the roots of Leguminosse, recently 
studied by Prof Marshal] Ward 

Monocotyledons generally have been rather badly 
treated by the author, although such genera as Potamo- 
geton, Aponogeton, Orontium, and other Aroids, and 
Palms (of which not a single illustration is given) would 
have furnished examples at once interesting and easily 
accessible 

The work includes nearly seven hundred illustrations, 
faithfully executed, and very valuable to the student The 
bibliography, in spite of its occupying no fewer than thirty- 
eight pages, is the weak part of the book* Some of the most 
import ant references areonntted, and wholeseries of species 
whose mode of germination has been recorded and some 
times figured, have been passed over This only shows 
how colossal has been the task which Sir John Lubbock 
has set himself We do not think the worse of the sun 
for having a few spots on hia disc, nor are botanists at all 
likely to disparage, this work because further research 
might have added a few more illustrations As it is, it 
forms one of the most substantial and important con¬ 
tributions to botanical literature that have ever emanated 
from the press It must continue to be a standard book 
of reference for generations, and it will, we hope, stimulate 
observers, according to their several opportunities, to 
prepare similar monographs on the various organs of 
plants. Maxwell T. Masters 


EPIDEMIC INFLUENZA 
Epidemic Influenza a Study m Comparative Statistics. 
By F, A. Dixey, M A,,MD (London Henry Frowde 
and H. K. Lewis, 1&92) 

FTER An epidemic disease has visited a country, 
when the pathologist and practical physician have 
had their say, there still remains the work of the statists 
cian to be done. It Is his province to sum up the results 
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of the visitation in the clear light of hard figures, and to 
trace its onset and decline in mathematical curves Such 
work is of value m more than one direction It preserves 
for future generations a definite record of an epidemic of 
greater precision than the Impression left on the mind of 
the physician it enables a comparison to be drawn 
between our own experience and that of other countries 
by the sifting and sorting of facts which it necessitates it 
may lead to the discovery of relationships with allied 
diseases which may prove of no small value to the 
pathologist 

This work has been done for influenza by Dr Dixey in 
a very thorough and painstaking manner from the material 
collected under the supervision of the Registrar-General 
It says much for the completeness of our registration 
system in London, that it is possible to compile from 
them such tables and curves as those with which we are 
presented in this work, nor are such materials avail¬ 
able from any other city m Europe The only cities 
whose statistics have been found by Dr. Dixey sufficiently 
accurate for comparison with our own are Pans and 
Berlin 

Dealing first with the epidemic of 1889-90, he 
shows in Table 1 the rise and progress of the disease 
in London, as indicated by the weekly returns of fatal 
cases, grouped according to the seven age periods adopted 
in the official returns Table 2 gives us, so far as the 
reLurns of the period permit, the similar figures for the 
epidemic of 1847-48 The similar characters of the two 
epidemics are strikingly illustrated 1 in both we see the 
same extreme suddenness of rise, and the same features 
of decline, rapid at first, but becoming gradually slower 
during the succeeding months In the next two tables 
are included similar figures for Pans and Berlin, and in 
these, and m Table 5, the author gives an analysis of 
the meteorological conditions accompanying the rise and 
fall of the epidemic in the three cities These are of 
interest as showing how little influence the weather had- 
on the course of the disease as a whole 

In the tables which follow—which are perhaps of 
greater interest than any of the others Dr Dixey has 
compiled—the effects which influenza has exerted on 
the mortality from other diseases in London and other 
cities are shown These effects are of two kinds in¬ 
fluenza may aggravate the mortality of pre-existent dis¬ 
ease such as phthisis or heart disease, or diseases such as 
bronchitis or pneumonia may occur as complications of 
influenza and swell its death-roll It is interesting to- 
observe that whereas in 1847-48, which was in all respects 
a more fatal epidemic than that through which we have 
just passed, bronchitis showed the most extreme de¬ 
parture from the normal mortality, pneumonia holds that 
place in the late epidemic, while bronchitis falls into the 
second rank. In this connection may be mentioned a 
point of much interest Illustrated in Tables io, ir, and 12, 
which deal with the age incidence of influenza and its 
concomitant diseases It is possible to draw curves 
showingMhe special age Incidence of each, and eacti 
curve has ns nrn special features. Now during an 
influenza epidemic the pneumonia curve is found to be 
modified 10 &s to take on some of the characters of the 
influenza curve, thus affording corroborative evidence of 
a conclusion already reached both In this country and fit 




January ia , 1893] 


NA TURE 


245 


Germany, that influenza may occur sometimes as an 
apparently primary pneumonia 

The remaining tables deal with the data afforded by 
the epidemics of 1891 and 1892 in this country and 
abroad That of 1891 is shown to have been much more 
fatal, especially at advanced periods of life, than that of 
1890, while that of 1892, here treated of with less fulness 
than the preceding, seems to have been of still greaLer 
seventy Those who would follow Dr Dixey into the ! 
details of these outbreaks must study the work for them¬ 
selves It is a contribution to statistical literature of . 
very great value, and will save an infinity of labour to | 
those engaged in the study of influenza. ! 

A word of praise must be bestowed in conclusion upon 
the graphic charts with which the tables have been 
illustrated, those in particular which deal with the 
mortality curves from influenza and its allied diseases 
These have been calculated and mapped out as per¬ 
centage deviations from the mean, and show the main j 
facts at a glance in a way which mere columns of figures | 
fail to do Those also which illustrate the age incidence 
of the diseases in question are of great value 

OUR BOOK SHELF 

An Elementary Text-Book of Hygiene By H Rowland 
Wakefield (London Blackie and Son, 1S92 ) 

THE appearance of yet another elementary text-book 
upon the subject of Hygiene has the effect of aggravating 
the embarras de rukesses which already obtains in this 
department of study , one is therefore justified in ques¬ 
tioning the utility of the present volume, and on reading 
in the preface that it is adapted to the requirements of 
the Science and Art Department, there is all the more 
matter for surprise at its appearance in the face of three 
other publications—each better than Lhe present—which 
have been written to meet the same end 
The manual is well printed and concisely written, and 
a surprising amount of matter is condensed within its 
tiny compass This latter fact, however, is not entirely a 
matter for congratulation, for apart from making the book 
il dry reading," it must have the effect of rendering it in 
many places difficult of comprehension to those for whom 
it Is intended, 1 e those who approach the subject with 
no prior knowledge whatever 

And thus it comes about, that in less than 200 small 
pages the whole range of Hygiene is surveyed, including 
chapters upon Eyes and Sight, School Hygiene, House 
-Sanitation, Personal Hygiene, Parasites, Infectious Dis¬ 
eases, Accidents and Injuries 

Though the material given has been on the whole well 
selected tad carefully compiled, the work is a little un¬ 
even , one finds seventy-three pages devoted to food," 
whereas u water ” is diatoissed in seventeen, and "sewage 
and its removal p in eleven. 

Here and there is evidence of the fact that the author 
is not of the profession to which Hygiene holds a filial 
relation, and that he was not quite at home with sorte of 
the departments of the subject—even in their elementary 
form—which he had set himself the task of handling, 
the very few errors and ambiguities which this fact Is 
accountable for, are, however, too trivial to much affect 
thegenerai accuracy of the book 
a The small work will doubtless suffice tor the examina¬ 
tion requirements of those for whom itii intended, but 
tne brevity and superficiality of treatment which is so fre¬ 
quently apparent within Its pages, will not justify one in 
recommending It to those who wish to lay a good and 
mend foundation for a study of the science of Hygiene. 

MO, Z a 11, VOL. 47 ] 


Ostwald's Klassiker dtr Exakten Wissenschaften Nos. 

38-40 (Leipzig W Engelmann ) 

We are glad to note the addition of three volumes to 
this admirable series No 38 19 the second part of the 
original account of the photochemical researches of R 
Bunsen and H. E Roscoe (1855-59) The other volumes 
are translations of a paper by Pasteur on the minute 
organic bodies in the atmosphere (1862), and of papers 
by Lavoisier and Laplace on heat (1780 and 1784) In 
all the volumes there are figures in the text 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of y rejected 
manuscripts intended for this or any other part of NA I'll rk 
No notice ts taken of anonymous communications ] 

Geographical Names 

As the names of places given to the public with Lhe 
authority of the Geographical Society of London are very apt to 
be accepted by geographers and be ultimately Inserted in atlases 
n.nd works on geography, I have to call attention to the para¬ 
graph “ Nomenclature oTthe Karakoram Peaks," under “Geo 
graphical Notes," p 857, in Lhe December number of the Pro¬ 
ceedings of the R G S , 1892, which I have lately read It is 
Lo be regretted that so much reliance and importance has been 
placed on what a native drew on the sand, and the names he 
gave to various peaks Natives are not always to be depended 
| upon, not even when the topographical features are in sight, and 
unless verified Irom other and independent informa ion, the 
names they give cannot be implicitly trusted and placed on 
record, as is so well exemplified in this case The traveller 
must also have a considerable knowledge of the native languages 
or he may be very much misled As fortunately I know bolh 
the places bearing the names given for two very conspicuous 
peaks, it may not be too late to prevent these names thus put 
forward from being accepted and perpetuated “Skeenmung" 
or " Skinmang " is Lhe name of a comparatively level piece of 
somewhat grassy ground at the great bifurcation of the Punmah 
Glacier, ine name itself is expressive and is derived from 
"Skeen” an ibei, and “ Mangf a level place in Bolti = Mare t 
Kashmiri, Maidan Hindustani—which disposes of it as a likely 
designation for a peak 

Next vre have “ Chinng ” given as the name of K2, the 
second highest peak in the Himalayas, quite as inaccurate, for 
it happens to be the name of another camping spot or bivoaac 
at the end of a spur and about halfway between Skeenmang and 
the Mustakh pass, as used about the period 1 was there (1B60). 
It is situated just above a very nairow part of the glacier, where 
its aclion is most marked on the rocky sides “ Chima M in 
Hindustani is to rend, tear, and Chinng Gause is the name of 
all (hat portion extending six miles up to the main watermhed 

H H GoDWiN-AusrsN 

Shalford Park, Guildford, January 7 

The Weather of Summer, 

Thv, number of days with rain, in summer, at Greenwich, 
during most of thu century, has been subject to a pretty regular 
fluctuation The curve (from 1B25) having been smoothed by 
means of five-year average!, we obtain that shown in the dia¬ 
gram And pulling with it a curve of sun-spots, we find a 
strikingly definite correspondence (somewhat 11 lagging ” in char¬ 
acter) throughout at least four of the eun spot cycles, tne rain day 
maxima coming soon after the sun-spot maxima, and rain day 
minima soon after sun-spot minima In recent years, how¬ 
ever, the curves appear to have got out of step (so to speak) 
with each other \ so that, we find a rain day maximum Ip 
1680, two yean after the sun-spot minimum of 1878, and a ram 
day minimum In 1885, two yean after the sun-spot maximum 
of 1883. 

I do not remember to have seen the fads of our summer 
leather put m this way. But it is well known that. In the dli- 
caosftQM which arose some time ago about lun-spols and rain¬ 
fall, there appeared some reahon to believe that in the period of 
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those four earlier sun-spot cycles, at least, we had had, on the 
whole, welter years about sun-spot maxima than about the 
minima. A good deal was written on the subject (as your own 
columns show) In the seventies , and the data used seem to have 
been generally those of annual rainfall Of late, apparently, the 
matter has attracted less notice , for the reason (I suppose) that 
the correspondence referred to has not been maintained, and 
recent facts have seemed rather against the theory of a causal 
relation between the two orders of phenomena 

Thus the teaching of the curve here given appears to har- 
monlxe. In general, with known facts about annual rainfall, I do 
not propose to try and weigh the data so far as they may be 
considered to favour the theory just indicated (earlier and greater 
part of the curve), nor the data which may be considered 
adverse (in the short, later pari) It seems to me that the curve 
may be usefully studied per se t apart from any relation to sun 
•pots. Thus we might note the fact that all those maxima 
where our summers have eot to a turning point from wet to dry 
have been quite near the beginnings of ihe decades The datas 
are 1B30, 1839, 1850, 1861, and 1880 The curve ends at 1890 
(the final point representing, of course, 1888-92), and the posi¬ 
tion of this point, together wllh the date, seem to warrant our 



Smoolhod curve of rain days In Summer at Greenwich, with curve of 
Sun-apoLi 


looking for an early descent of the curve, and a commencing 
senes of (on the average) drier summers than we have had 
lately 

We might alio note that the minima of the curve have ranged 
from the fives to the eights. Thus we have, 1827, 1835, *845, 
1857, 1868, 1885 Should the recurrence continue, we might 
look for the neat minimum about 1895-1S9S Of course there 
may be difference of opinion os to the strength of the presump¬ 
tion here afforded for such a forecast, and no good reason is 
offered (beyond experience) why the curve should now take the 
couroe roughly indicated. 

It is not at variance with the above view that there is reason, 
it would appear, to anticipate soon a senes of wetter years In an 
article contributed to the 7 i*w.rof October 22 last year (cited in 
Natuie, vol xliv. p 630) Mr, Symons says * 11 There Is no doubt 
that since 1887, at all events, the rain/all over England has 
been much below the average , and a consideration of all the 
facta leads to the conclusion that such a period of scarcity is 
very likely to be followed by one of abundance, and that the 
coming few jean will probably be more rainy than those re¬ 
cently experienced, although possibly the increase will not 
occur In the summer months—at a time when it would be most 
noticed ” ABM 


11 Arnlnol " 

My "attention hoi only now been ealred to the letter of Dr 
Klein, which appeared in Nature, ante p. 149. 

To Ihe reworks referring to lf Aminol'' (with Periodate I am 
in no way concerned) I desire, with your kind penniiaion, to 
moke ihe following reply, os Lhey contain inaccuracies which, 
If not corrected, must do me Injury 

The samples of "Aminol” alluded to by Dr Klein were 
sent by me to a number of medical practitioners who hod kindly 
contented to give It a trial The strength of the samples was 
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Dr Klein has carried out between September, 1890, and 
March, 1891, five sepirate consecutive senes of experiments 
with 11 Ammol,” with the ohject of testing its applicability to 
the treatment of certain external disease processes Hu re¬ 
sults are recorded in a report, the summary and conclusions of 
which were published last year with his full approval The 
strength of solution employed in the first four series (which were 
only of a tentative nature with a view to arrive at a proper 
strength of solution for practical application) was 1 in 6000, In 
the fifth series a solution of the strength of I in 600 was used. 
Dr Klein's letter leads one to suppose that he operated only 
with the latter strength 

The pathogenic germs selected Tor testing the power of the 
disinfectant were Bpoies of Bacillus anthracis^ sporeless 
Bacillus anthracis^ Staphylococcus aureus , Bacillus diphtheria* 
and Streptococcus crysipclatis , Amongst the results obtained 
with the solution of the strength of 1 in 6000 his report men¬ 
tions the following 1 In Senes IV , " On Staphylococcus aureus, 
which may be taken as the most resistant microbe amongst 
those associated with surgical and other external disease pro¬ 
cesses, the " Ammol" solution (1 in 6000) did produce on 
effect, though a limited one, after two boura already, and after 
twenty four hours destroyed the microbes ” In Senes I - 
11 1 Ammol ’ solution (i in 6000) kills the Bacillus diphtheria in 
two hours This was confirmed in Series III ” In thu con¬ 
nection it deserves to be noted that 1 possess already ample 
evidence, which will be published in due course, of conspicuous 
successes obtained in practice not only with the solution of the 
strength of I in 5000, but also with dilutions of the same, even 
to I in 20,000 

Dr Klein's eiatement of the results which he obtained with 
" Aminol” in the strength of I in 600 is misleading He sayB 
“Spores of Anthrax oaaili remained unaffected after eight 
hour*, only after an exposure of twenty-four hours did the 
number of living spores decrease , but some escaped disinfec¬ 
tion even after so long an exposure Now what are the facta? 

I quote from Dr Klein’s report — 

,f Spores of Bacillus anthracis after )_, 

i, 2, 8, and n hours | good growth 

“ Spore* of Bacillus anthracis after ( growth reduced 
24 hours ( from 100 10 6 ” 

Is it pul Ling the case fairly or even clearly, seeing that no tests 
were made between twelve and twenty-four hours, to sav 

II only after Lwenty four hours did the Dumber decrease, 
and seeing that only 6 per cent remained after twenty-four 
hours ? Is not thaL a decrease practically amounting to 
disinfection ? Would it be extravagant to assume Lhat the In¬ 
significant percentage remaining would be eliminated after a 
very little longer exposure (say another hoar), and is there any 
doubt that a solution of Lhe strength of I in 500 or I In 400 
would have accomplished complete disinfection in a much shorter 
time than twenty four hours ? Bui In order to illustrate the sig¬ 
nificance of the results actually obtained with this solution uf the 
strength of 1 in 600, let us see which other disinfectants can kill 
anthrax spores in twenty-four hours. I quote from 11 Koch on 
Disinfection,” abstracted and translated by WhiteJegge, pub¬ 
lished by the New Sydenham Society -— 

(1) “ For practical purposes a disinfectant should not require 
much longer than twenty-four hours ” 

(2) “Except chlorine, bromine, and iodine, only mercuric 
chloride, osmic acid, and potaoslc permanganate (5 per cent > 
destroyed anthrax spores within twenty four hours Since a 5 per 
cent solution of permanganate u inadmissible for disinfection 
in bulk, and osmic add is out of the question, we have left only 
mercuric chloride and Iodine, bromine, and chlorine ” 

The strengths in which the above-named substances succeeded 
in destroying anthrax spores in twenty-four hours are stated in 
Koch’s tables thus .— 


Permanganate, aqueous solution 
Bromine ,, 

Chlorine „ 

Iodine ,, 

Mercuric chloride ,, 

Osmic acid ^ ,, 


5 per cent (1 in 20). 
a m (1 in 50). 

? 

1 per cent ft In 100), 
1 ,, (1 in 100). 


Now put against this the fact,quoted above, that Dr Klein found 
"that 1 Arnlnol, 1 strength I in 600, killed 94 per cent of anthrax 
spore* in twenty-four hoars,” and farther (I am quoting his 
report again), 11 that this solution Is a perfectly harmless flijd os 
regards the noma a organism ; therefore no andealrabte disturb- 
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ances could eniue owing to its being absorbed, this 13 well 
known ro br the fact with some antiseptics, as in carbolic acid 
applications nr in the use of perchloride of mercury ” 

Does not all this clearly establish the claim of “ Aminol” to 
be called not only a true disinfectant, but a most potent and a 
most safe one at the same tune ? 

But with all this (I mean what relates to its effect on anthrax 
spores) its application m medical and surgical practice has 
nothing to do, unless it be to demonstrate its comparative po 
lency, for, an Dr, Klein himself points out in his report, “The 
spores of Bacillus anthracis may he left out of consideration, as 
they do not occur in the living body , under these conditions the 
Bacillus anthracis is always ap irelcss , a malignant carbuncle of 
the skin contains the Bacillus anthracis only m the Bporeless 
■state, and in infection with anthrax generally the bacilli are 
always in the sporefree state both in the blood and in the 
tissuea” 

What is of real importance in practice is ihe effect of " Ami 
nol” on the other pathogenic germs on which Dr Klein has 
tested it. And here again his letter states the case in a manner 
which is apt to mislead , “ Anthrax bacilli, Staphylococcus 

aureus and others were destroyed, buL only after a lengthy ex 
posure 11 

Now what does his report say? rl Scries V From this series 
it will be seen, therefore, that the solution used in the same 
(1 in 600) acted very differently from that used in the previous 
■experiments (1 in 6000) inasmuch as the Staphylococcus aureus, 
which was not killed heretofore in eight hours, was in I his 
instance completely disinfected m that Lime, and was consider¬ 
ably reduced even in one hour I he sporeless Bacillus anthracis. 
Bacillus diphtheria, and ^Irrptococms crystpclaits were killed in 
one hour ' Can H be fairly said, then, that these were killed 
only after lengthy exposure, and does the word “ only” apply at all 
to the one-hour results, when it is considered that there was no 
teat made under the one hour? WhaL is there to show that those 
•of which there was no growth afier one hour’s exposure to the 
disinfectant had not been killed after ten minutes already ? 

Does it not look, then, as if Dr Klein had penned his letter 
without consulting either his notes or his report ? 

A word in conclusion Dr Klein, for whom perhaps nobody 
entertains a higher personal regard than myself, may rest assured 
that the designation, <f a true disinfectant," is meant by me to 
apply only to such strengths of solutions of " Aminol ” as can 
compete with (hose substances and their respective strengths to 
which Koch has accorded that appellation Nor need he to 
apprehend Lhat anything has been or will ever be done by me 
intentionally committing him to what is not fully warranted 
by his actual results as recorded in his authorized published 
report Hugo Wollheim 

101, Leadenhall Street, E C , January 2 

The point at issue between Mr Wollbeim and myself is a 
very simple one, and needs no long explanation on behalf of 
Mr, Wollheim As you will see from the letter which you 
kindly printed in Nature, ante, p 149, Mr WolJheini, with¬ 
out my authority, has sent round a leaflet with my name on it, 
■accompanying bottles of "Aminol,” stated to be “a true 
disinfectant ,r 

1 On Lhli leaflet my name is introduced in a somewhat mis¬ 
leading manner, for it quotes to a large extent from my reports 
on the lime and brine experiments on microbes without saying 
10, but leaving the reader to infer that these reports of mine 
refer to 11 Aminol ” 

2 Mr Wollheim never asked my permission or informed me 
of his intention of sending with each sample bottle of 11 Ami¬ 
nol " such a leaflet. It is unnecessary to say that had he 
asked me whether he could use my name on a wrapper of a 
patent medicine I should have emphatically answered no 
He bu recently Informed me that he has cancelled the leaflet 

3 The samples of 11 Aminol 1 * sent out were of the strength 
of i In 5000, the experiments in which I showed that 11 Ami 
nol” possesses a certain disinfecting power were made with a 
strength of 1 in 600, This strength did not kill spores of 
anthrax In 12 hours; I in 6000 did not kill *Staphylococcus 
aureus In 8 hours, 

■ A substance which, like the 11 Aminol 11 sent out (vie, 1 in 
50 °o)» cannot kiil Staphylococcus aureus In B hours, and has 
practically no effect on spores of Bacillus anthracis cannot he 
considered “a true disinfectant.” 

To show that Mr, Wollheim had a very strange Idea about 
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the whole matter, one hsB only to compare the actual facts 
of the cose, as regaids “ Aminol” of the strength of I in 
5000, with the motto put on ihe leaflet and the inscription on 
the label of Ihe samples For Mr Wollheim quotes Koch 
to the effect Lhat no dn-infectant can he called a true disinfectant 
lhat doeB not kill spores, and notwithstanding that I have 
shown that “ Aminol” even of the strength of 1 in 600cannot 
kill spores in 12 hours, yet Mr Wollheim advertises the 
“Aminol” of the strength of 1 in 5000 as “a true disinfect" 
ant ” A true disinfectant kills spores after short exposure , a 
substance Lhat requires many hours to do so cannot claim the 
name of a specific disinfectant Vinegar, dilute acids, alkalies, 
and a host of substances affect spares after exposure for many 
hours (8, 12, and 24 hours), yet no one would consider these 
substances as specific disinfectants 

Again, a substance used in a certain strength (say I in 600) 
may have considerable disinfecting power on non-spore bearing 
microbes, with or without having any conspicuous action on 
spores The same substance more diluted (say I in 5000) may 
have retained such action only to a very insignificant degree 
Take for instance perchloride of mercury , while this substance 
is a powerful disinfectant when used in the strength of I in 
500, 1 in looo, even I in 2000, it has greatly less effect when 
used in more increased dilution 

No one is justified in advertising perchloride of mercury of 
the strength of 1 in 100,000 as “ a true disinfectant,” knowing 
that 1 in 500 or I in 10OO only can be so called How much 

1 more does this hold good for a substance like “Aminol,” 

I which even in the Rtrength of I in 600 does not kill the spores 
I of anthrax in 12 hours, a period which for practical purposes of 
disinfection is out of ihe question E Klein 

1 19, Dari's Court Square, S W , January 9 


Super-abundant Rain 

Jn Nature of November 10 the fact that “very nearly one- 
third ” of Lhe annual rainfall fell in one month at NanDy-Glyn, 
id North Wales, is recorded as “ remarkable ” 

But at Peshawar, on the north-west frontier of India, we 
| received during last August a rainfall of 17 75 inches, the aver 
age local annual fall, calculated from the last fifteen years, being 
1351 inches 

We therefore had very nearly sixteen months fall in one 
month, and by Hr the largest portion of this fell in tep days of 
ihe month 

I need hardly add that the whole valley was flooded, and 
that we have since paid for our super-abundant nun in the form 
of very prevalent and fatal malarious fever H Collett 

Peshawar, December 19, 1892 


Earthquake Shocks. 

There were two unmistakable shocks of earthquake ou the 
afternoon of Tuesday, January 3, the first at 2t) 15m 15s. 

GMT, and the second at 2h 17m I was sitting In a railway 
carnage at Severn Junction Station waiting for the Bristol pas 
aengers, when 1 felt a sensible upward movement of the Beat 
(as 1I pushed from below) and 6av the carriage sway The 
movement was from south to north (1 e at right angles to the 
railway) This was repeated four times in about six seconds. 
At 2hu 17m, there were two more (leas strong) shocks The 
carnage was placed in a siding, and there was no train at the 
staLion, and tne air wu calm and frosty Ice was said to have 
cracked near here at tbu time. E J Lowe 

Shirenewton Hall, Chepatow 

A Brilliant Meteor 

On Wednesday, January 7, at about 6 35 p.m , I was fortu¬ 
nate enough to Me a brilliant meteor descending a little north of 
Castor. My attention was drawn to it by the brilliant light it 
threw over the country. The head was a ball of darcJing white 
and the tail yellow, with red streaks It disappeared before 
reaching the earth, and I heard no report or rushing sound 
whatever 

As the duration Wu only a few seconds the above are more 
impr canons than observations, W Pollamd 

Pirion, Herts, January 7 
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CHEMICAL SOCIETY'S MEMORIAL 
LECTURES 

A T an extra meeting of the Chemical Society, held on 
December 13 last, this being the first anniversary 
of the death of Stas, a paper was read and discussed 
which had been prepared for the occasion by Prof J W 
Mallet, F R,S , of the University of Virginia, U S N A 
—himself a high authority on atomic weight determina¬ 
tions, and well known to chemists through his papers on 
the atomic weights of aluminium and gold, published by 
the Royal Society of London 

The lecture marks a new departure in the work of the 
society Hitherto our learned societies have been in the 
habit of publishing more or less complete—it would 
probably be nearer the truth to say incomplete—obituary 
notices of their foreign members The Chemical Society 
has come to the conclusion, however, that inasmuch as 
its foreign members are always men of great distinction 
who, as a rule, have lived a considerable number of years 
after accomplishing their life work, it will be to the ad¬ 
vantage of its fellows and of chemists generally, if the 
obituary notices of foreign members take the form of 
critical monographs of the subjects with which they have 
principally dealt 

The anniversary of the death of the foreign member 
is obviously the most appropriate occasion for the de¬ 
livery of such a lecture During the past year the society 
has lost two of its foreign members Hermann Kopp, 
noted as an historian, as well as on account of his very 
numerous exact determinations of atomic volumes and 
specific heats, and A W von Hofmann The life and 
work of the first mentioned will form the subject of a 
lecture to be delivered on February 20 next, by Prof 
Thorpe, the Treasurer of the Society, than whom no one 
is more qualified to undertake the task Prof Thorpe is 
not only a pupil of the deceased chemist, but has rever¬ 
ently followed in his footsteps—having very largely 
extended Kopp's observations on atomic volumes in an 
elaborate investigation, the importance of which was 
recognised by the Chemical Society in 1881 through the 
award to him of its first Longstaff medal 

Von Hofmann, although originally a foreign member, 
became an ordinary member of the Chemical Society on 
coming to England as professor at the school in. Oxford 
Street, long since merged in what is now known as the 
Royal College of Science, London Hofmann was never 
again regarded as a foreigner, he served the society 
both as foreign secretary and as president, filling one of 
the vice-chairs during the remainder of his life It is 
felt that owing to the special nature of his relations to the 
society and to enghsh chemistry, it will be necessary to 
deal with his case in an exceptional manner, it is there¬ 
fore hoped that in May next Lord Playfair—who was so 
intimately connected in his early days with chemical 
science and with the society—in the first place will pic¬ 
ture the state of affairs chemical at ana prior to the 
time of Hofmann's arrival in England Sir F Abel, 
Hofmann's first pupil and assistant, will follow with an 
account of Hofmann at the Royal College of Chemistry, 
calling to his aid for this purpose the remaining friends 
and pupils of Hofmann The coal-tar colour industry, 
which has now attained such important dimensions, it is 
well known, had its origin in the Oxford Street laboratory, 
and Dr Perkin—its parent—has consented to sketch the 
history of its development. In this manner it is hoped 
to impart^ considerable 11 local colour' 3 to the Hofmann 
memorial lecture, thereby distinguishing it from the 
notice which is being prepared by the German bio¬ 
graphers. 

Passing now to Prof. Mallet's lecture on Stas, which is 
of considerable length, as it will occupy fully sixty pages 
in the Society's Journal. The biographical portion is 
bnef,^5 a number of such sketchei have already been 

NO. ] 21 I. VOL 47] 


published Stas was bom at Louvain on AuguBt 21,1813. 
He graduated as Doctor of Medicine His taste for 
chemical research was evidenced in 1835, when, together 
with a friend, he investigated in an attic of his father's 
house the crystalline substance phlondzin which they had 
extracted from the root bark of the apple tree He con¬ 
tinued the study of this substance in Dumas 1 laboratory 
in Pans, and it is an interesting proof of the acumen of 
Berzelius that in his annual report on the progress of 
chemistry he referred to this first research made by Stas 
with praise, and a prediction of future eminence for the 
author 

The starting-point of the long train of research with 
which his name will ever be associated was the redeter- 
mination of the atomic mass of carbon which Dumas and 
he together undertook, in order to explain the fact, 
noticed by Liebig and others, that the sum of the carbon 
and hydrogen found m hydrocarbons by the combustion 
process, as calculated from the carbon dioxide and water, 
not unfrequently exceeded the quantity of material ana¬ 
lyzed As the result of this investigation, which was 
carried out with unprecedented care and the most ela¬ 
borate precautions, the value hitherto accepted for carbon 
on the authority of Berzelius (76432 O = ioo) was con¬ 
siderably reduced (to 75 005) In 1840 Stas was appointed 
Professor in the tcole Royale Militaire aL Brussels , he 
held this post for more than a quarter of a century, until 
an affection of the bronchial tubes and larynx obliged 
him to give up lecturing He then received an appoint¬ 
ment in the Mint, but resigned this in 1872 on political 
grounds, and withdrew into private life He appears 
to have been a man of great independence of character 

Apart from his atomic weight investigations Stas did 
much work of value in other departments His method 
of separating alkaloids from organic messes—no other 
name is applicable—which has been of such service in 
subsequent toxicological inquiries, was devised in 1850 
in the course of the inquiry into the celebrated Bocarme 
nicotine poisoning case He examined into the meLhods of 
hydrolysing fats for the purpose of a report on the 
chemical section of the London 1862 Exhibition In con¬ 
nection with the preparation of international standards 
he took an active part, along with Devile, in the inquiry 
into the properties of the platinum metals It is known 
also that he did Important work for his Government m 
investigating alloys for usem the construction of artillery 

Prof Mallet prefaces his account of Stas's special in¬ 
vestigations by an historical survey of the fundamental 
ideas which have gradually led up to the question, What 
is the mass of an atom of a particular element ? Even 
in and beyond the days of Cavendish and Priestley the 
fact that atmospheric air was found of constant or nearly 
constant composition was long a stumbling-block id the 
way of clear distinction between a homogeneous com¬ 
pound and a uniform mixture. To the labours of Van 
Helmont, Boyle, and Boerhave much credit is due for the 
gradual advance towards the doctrine of the conservation 
of matter The discoveries of Black and Cavendish 
brought it further into view, and it assumed its due import¬ 
ance and began to receive universal recognition with the 
constant appeal to the balance which Lavoisier made and 
taught others to make Next came a comparison of the 
quantities of different substances, at first chiefly the then 
known acids and bases, which would enter into combina¬ 
tion with each other Proust, in the course of his con¬ 
troversy with Berthollet as to the fixedness of combining 
proportions, hadjobserved that in certain cases it was true 
that in different compounds, consisting of the aame con¬ 
stituents, for a fixed quantity of one constituent, the 
different quantities of another constituent bear to each 
other a simple multiple or sub-multiple relation To 
Dalton, however, belongs the honour of announcing the 
principle as a general one, and of basing upon it a true 
chemical atomic theory of the nature of matter. Berzelius, 
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in the early years of the present century, with apparatus 
in many respects inferior to that of the present aay, and 
with scarcely any aid from chemical manufacturers in 
preparing pure materials and reagents, but with unsur¬ 
passed manipulative skill and the most honest criticism 
of his own work, produced the first fairly trustworthy 
list of numbers representing the proportions by weight 
in which the elements combine Berzelius began work 
in this direction in 1807, his attention having been 
attracted by Richter's investigations, but soon after¬ 
wards he became acquainted with Dalton’s new atomic 
theory of the nature of combination, and appears to have 
been impressed with its great importance, and at the 
same time with the need of more exact experimental 
data for its support and development The wonderful 
accuracy of Berzelius's work generally is illustrated, as 
Prof Mallet points out, by the fact that his number for 
oxygen, 16 021, becomes 15 894, almost exactly agreeing 
with the latest determinations of the present day, if the 
weighings of Dulong and Berzelius's three experiments on 
the synthesis of water be corrected for the buoyancy 
of the air Since Berzelius many other chemists have 
worked in the same field, but his most worthy successor 
in such labours has undoubtedly been Stas With greatly 
better resources in the way both of apparatus and material, 
with equal earnestness in seeking for the truth, with 
equal intelligence and skill he took up the task which 
became tl^at of the largest part of his scientific life, and 
for a more limited list of elements than Berzelius had 
investigated, produced results of a degree of accuracy 
which it is high praise to say would have delighted no 
one more than Berzelius himself He aimed at the de¬ 
termination with greater precision than any one before 
him had attained of the atomic weights of some ten or 
twelve of the elements But by so determining these 
constants he endeavoured also to settle several genera] 
questions of fundamental importance in regard to matter 
as studied by the chemist 

Thus it has generally been assumed as true beyond 
dispute since the early part of the present century, that 
the mass of an atom of a given element is a constant 
quantity This has, however, occasionally been doubted, 
and Stas himself considered the question as one requiring 
examination His researches, however, lend no support 
to it. On this point Prof Mallet expresses himself 
strongly in favour of the orthodox view 
Assuming that the atomic weights are immutable values, 
the question arises, Are they commensurable ? This is 
the much-discussed hypothesis of Prout, the origin and 
development of which is very fully discussed by Prof 
Mallet A widespread feeling at one time undoubtedly 
existed among chemists that Prout's hypothesis, that the 
atomic weights of the other elements are integer mul¬ 
tiples of that of hydrogen, if not true in its original form 
would ultimately prove to be so at least in a modified 
form That Stas began hn work under the influence of 
this feeling is clear from his own words — 

"Je le dis hautement lorsque j’ai entrepns mes re- 
cherches, j'avais unovconfiance presque absolue dans 
Texactitude du pnncipe de Prout" 

But his experimental results clearly contradicted the 
hypothesis, and he satisfied himself that the atomic 
weights of the elements which he determined with such 
precision could not with truth be represented by integer 
multiples of the atomic weight of hydrogen, or the half 
or the fourth of this unit. Ii^ his own words ,— 

” Aussi longtemps que, pour ritablissement des lots 
qul rgglssent la matl&re on veut s'en tenir I’eip^nence, 
on doit consld6rer la loi de Prout comme une pure 
illusion La simplicity de rapport de poids que pre¬ 
suppo se l’hypotbeie de Prout entre lei masses qui 
lnterviennem dans 1'action dmnique, ne ^observe done 
point dans l'expdnence; elle n'eriste point dans la 
reality des chose*.” 
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The great majority of chemists—Prof Mallet remarks - 
at the present day, are probably agreed in believing that 
the hypothesis of Prout has been shown by Stas to be 
untenable But the fact that so many well determined 
atomic weight*, referred to hydrogen as unity present 
numbers nearly apptoachtng integers^ is very striking ajid 
calls for further investigation Stas himself is quoted as 
admitting this much Prof Dewar, in the course of the 
discussion after the paper was read, drew special atten¬ 
tion to this question and gave several most striking 
instances of the nearer approach to whole numbers which 
resulted from a recalculation of the accepted values, using 
the lower value for oxygen (15 87) which so many recent 
researches tend to support, although on the other hand, 
of course, some of the values now near to whole numbers^ 
are considerably thrown out Evidently there is ample 
opportunity for further experimental investigation of this 
all-important problem, and it is impossible—notwith¬ 
standing the extraordinary degree of accuracy attained 
by Stas to formulate any final conclusion The supreme 
interest attaching to the problem was clearly recognised 
by Stas himself, as the following words show —- 

“Au point de vue de la philosophic naturelle, la 
portae de l’ldce de Prout est immense Les elements 
des corps composes que nous considdrons comme des 
corps simples en i 5 gard leur immutability absolue 
pour nous, ne seraient eux-mimes que des corp3 com¬ 
poses Ces (Moments, dont la di 5 couverte fait la gloire 
de Lavoisier et a immortalise son nom peuvent etre 
considyrys ainsi comme d^nvant de la condensation d'une 
mati&re unique nous sommes naturellement conduits h. 
Tunny de la mature, quoi qu'en realitc nous constations 
sa plurahld, sa multiplicity” 

This quotation is almost alone sufficient to show that 
Stas was a philosophical chemist of the highest order, 
and not a mere mechanical worker, as has sometimes 
been supposed , his unwearied attention to minutest 
details has undoubtedly served to completely overshadow 
the philosophical motives and aspirations by which he was 
guided 

Stas also endeavoured to obtain evidence with regard 
to the possible dissociation of the elements at high 
temperatures and to this end purified his materials with 
ever)' imaginable precaution The skill with which he 
carried out his operations is attested by the statement 
made by Mr Crookes,the chairman at the reading of Prof 
Mallet's paper, that he had seen in Stas's laboratory a large 
mass of potassium chloride, which Stas had been years 
m preparing, and in which he had failed to find a trace 
of sodium even spectroscopically—such an achievement 
appears almost inconceivable to the chemist Stas, in 
fact, in the course of his work investigated the methods 
of analysis to be used with a degree of rigour, and dis¬ 
covered and applied refinements upon older methods of 
experiment with a degree of patience and skill, such as 
had never before been used in chemical investigation 
Only those who are thoroughly conversant with such 
work can fully appreciate his labours , they probably 
will agree that owing to the multitude and diversity of the 
recautions to be taken, his work is the most difficult 
itherto attempted, and that he stands unsumassed 
among all who nave undertaken the execution of exact 
physical measurements 

A lengthy section of Prof Mallet’s paper is devoted to 
the consideration of the objects to be aimed at and the 
methods to be pursued in future work He advocates 
the repetition by competent hands of some one at Jea9t 
of Stas's fundamental results, calbng attention to Stas’s 
own emphatic expression of the wish that this should be 
done It is also most important that no distinction 
should be made between rare and common elements, and 
that the atomic weights of all should be determined with 
the least possible delay and the highest attainable degree 
of accuracy Certain o t the elements particularly calk 
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for a more searching and exact investigation of their 
atomic masses, eg elements such as tellurium, which 
•occupies a position in the periodic system not in harmony 
with its atomic mass, and cobalt, which plainly occupies 
the intermediate position between iron and nickel, and 
therefore should be intermediate in atomic mass 

[n a number of cases the accepted value is based on 
the investigation of but a single interchange, the value 
for iron, for instance, being practically based on the 
results obtained on converting the metal into feme oxide, 
and vice-vers&j and the relation of hydrogen to oxygen 
having been established by the reduction of cupric 
oxide. It is desirable that in such cases other and in 
-dependent methods should be resorted to, eg that 
oxides of a number of metals other than copper should 
be reduced, with the object of detecting possible constant 
errors 

It is eminently desirable that an attempt be made to 
directly determine the ratio of hydrogen to each of the 
halogens without in any way bringing in the atomic mass 
of oxygen Prof Mallet suggests various methods deserv¬ 
ing of study Also it ib very important that the metals 
of the yttrium and didymium groups should be further 
investigated Prof Mallet rightly terms the yttrium 
£roup the opprobrium of inorganic chemistry 

Nearly all that has been written hitherto in regard to 
the periodic relationship among the elements has involved 
the use of roughly approximate values only , but it is time 
that the foundation be laid for a more minute and critical 
study of the periodic system of classification Anomalies 
in the classification as we now find it in our books, 
glimpses of more detailed relations than as yet clearly 
appear, tantalizing suggestiveness in so much of what 
is already before us, call for more precise determinations 
of the numbers we would discuss before we allow pre- , 
mature discussion to drift into mere fanciful speculation j 
In regard to tbe methods which it is desirable shall be 
pursued in the determination of atomic masses, Prof 
Mallet has much to say He discusses the selection of 
processes, the purity of materials, the very numerous 
directions in which vigilance must be exercised in order 
to avoid extraneous or accidental causes of error, the 
quantities of material 10 be used, the practical precautions 
to be observed so aa to secure accuracy of manipulation 
and in weighing and measuring, the mode of stating 
and calculating results, Anally calling attention to the 
advantage to be derived from the application of greater 
working force and ampler means than can be commanded 
by private individuals to the determination of atomic 
masses , with reference to this last point, during the 
discussion on the paper, the opinion was freely expressed 
that it was undesirable that such work should be carried 
^>ut in organized public or semi-public laboratories 
The question is, no doubt, a difficult one to settle— 
such work demands a special temperament combined 
with genius of a high order and an infinite capacity 
for taking pains, qualities which must rarely occur 
united in a single individual Moreover, in order that 
the value of a result may be appraised, it U essential to 
-overlook every detail involved in the determination 
Given the man, however, there can be no longer a doubt 
that every possible assistance he may require should 
be afforded him It is marvellous that men like 
Berzelius and Stas, working all but alone and unaided, 
should have achieved results of such magnitude and 
universal Importance—the moral effect of their example 
is certainly not less important than are the actual 
results of their labour « 

The lost section of Prof. Mallet's paper is devqted 
to the discussion of the form in which it is desirable 
finally to state the results. He here advocates the uni¬ 
form substitution of the expression "atomic mass" for 
""atomic weight,' 1 on the ground that precision in lan¬ 
guage conduces to precision in thought—an aphorism 
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far too commonly disregarded by chemists. We have 
now clear conceptions of atoms having constant mass 
for the same element, of determinable difference of mass 
in the case of different elements, the several masses and 
numbers of which regulate the composition of all known 
substances and the products resulting from interaction 
among them The atomic theory has advanced far 
beyond the condition of a mere working hypothesis on 
which chemists long stood with more or less uncertain 
feet, but even if this were not so, considering it, to use 
a common metaphor, only as a scaffold, there is no good 
reason, so long as we stand on it and work from it, that 
we should be careless about tying our scaffold-poles and 
nailing our planks 

Lastly, Prof Mallet urges that all atomic masses shall 
be expressed in terms of the ma 9 S of the hydrogen atom 
taken as unity, objecting strongl) to the change to 0“i6 
which several writers have recently advocaLed, the most 
objectionable argument put forward in favour of such 
change being, he thinks, that the numbers we use are 
expressive of ratios only—that any figures are allow¬ 
able which correctly express combining ratios, and that 
there are no reasons for using one set of figures rather 
than another save mere arithmetical convenience This 
involves a grave error, as in adopting as unity the mass 
of a single atom of any particular element, preferably 
that one of which the mass is the smallest, we have 
reason to believe that we express the mass of all the 
others in terms of this as a really existent, definite, 
and constant quantity of matter It is, indeed, difficult 
to understand when the scientific necessity in so many 
cases of taking hydrogen as the unit is realized, how 
the change to O = 16 can be advocated except on the 
simple utilitarian plea that it is to the analyst’s conveni¬ 
ence 

Prof Mallet’s monograph is undoubtedly a most ad¬ 
mirable exposition of the philosophical lessons to be 
learnt from the contemplation of Stas’s labours 


EXTINCT MONSTERS 1 

H E volume with this title treats of large animals It 
is clearly and simply written, without any pretence 
at being scientific, and is an excellent book for boys and 
unlearned people who are curious to be informed upon the 
subject of fossil animals It would have escaped criticism 
altogether but for emphatic words of praise in the preface, 

| and one or two passages in which the author, with second¬ 
hand information, speaks authoritatively of pr decessors 
who restored extinct types of life with the slender materials 
which were available forty years ago, The attraction of 
the volume and its novelty is a senes of restorations of 
saurians and mammals drawn chiefly by Mr Smit These 
for the most part are based upon the restorations of 
skeletons made by Prof Marsh, whose discoveries have 
inspired Mr Smit J s pencil as much as they have in¬ 
fluenced the author's pen There is not much anatomy 
beneath the skins of the " Monsters," and they have an 
aspect as though cotton-wool had taken the place of 
muscle, or as though the drawings were models for the 
11 Lowther Arcade" This, however, is of less importance 
than the answer given to the question, Are they reason¬ 
ably faithful to nature? It does not seem to me that 

they can claim this merit, they are only reasonably 

faithful to Marsh, Prof Marsh draws an animal so as 

to give one type the maximum height to which the bodes 
can be hoisted j while another is given the maximum 
length to which the remains can be extended. My own , 
studies would not have led me to reconstruct one of 
the extinct reptiles upon the lines which are adopted In 

1 11 Extinct Moutera. H A popular account of ton* of th4 lu|»r form of 
ineUm utiul life. By Rit Hf N Hoiehinioh, &A~, F G S-, with lllql- 
truioiu by J Smlt and othan, (London. Chipuo ind HmU, Ld , ilgt) 
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these restorations As an example of how a restoration 
should not be made, we may instance the figure of Stego¬ 
saurus ungulatus (p. 104), in which the management of 
the limbs is out of harmony with the evidences of the 
muscular structure of the tail, and the supra-vertebral 
crest The restoration of the Scelidosaurus from the 
Lias of England is unsatisfactory There is no better 
ground for giving a kangaroo-like position to that animal 
than there would be for drawing Teleosaurus in the same 
position. The mobility of the neck as drawn is aston¬ 
ishing 

The restorations of mammals are happier The sub¬ 
jects diverge less from existing types And probably the 
most successful in the volume is tne spirited restoration 
of Srvatkerium giganteum from the Sivalic Hills, though 
the Glyptodon and Irish Deer are meritorious 

In the text the author is generally content with telling 
the story of the history of science ; but he sometimes 


British Museum (Natural History), handed on to the- 
unlearned as representing the best available classifica¬ 
tion On page the author introduces a restored 
skeleton of Megalosaurus, which is attributed to Prof 
Marsh The skeleton certainly is not referable to Mega¬ 
losaurus, which never has the pubic bones or the ilium 
constructed as in the figure The restoration has been 
previously used in Nicholson and Lvdekker’s " Pal®on- 
tology," and in Dr Woodward's ” Handbook to the 
Geological Department of the British Museum/'but we do 
not remember any published authorization for the use of 
Prof Marsh’s name as authority for confounding Megalo¬ 
saurus with the allied Ainencan type 
Another example of the same Kind of interpretation 
occurs in dealing with Stegosaurus It is said to have- 
been proved that bones to which the name Omosaurus- 
has been applied really belong to Stegosaurus, and that 
an unnecessary name has been disposed of The groun<£ 



Tht four-homed eMtwct Mammal Siv&thtnum gigantcum The animal on the left li HsUdothenuuL 


strays into less safe matter. Thus an account is given of 
the eye of the Ichthyosaurus. And it Ib urged that the 
bony plates exercised a pressure on the eyeball, so as to 
make the eye more convex, and improve the definition of 
near objects The study of sclerotic defences does not 
support this interpretation; and in at least one generic 
division of the Ichthyosauria the sclerotic plates do not 
overlap at all, but join each other by their lateral sutural 
margins. 

It is perhaps unfortunate dhat the author gives cur¬ 
rency to nomenclature and classification of the terrestrial 
type* of aaunani which may not always prevjfl If the 
gopen with a bird-like type of pelvis are terrestrial repre- 
sentAtltes of birds, ana the genera with a reptilian 
type of pelvis are terrestrial wingless representa¬ 
tives of'Pterodactyls, then it may not be an advan¬ 
tage to have the Dinosaurs treated as a homogeneous 
grotapj or the divisions adopted by Prof Marsh, or in the 
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on which tins determination is made, not being staled', 
need not concern ub now , but it is undesirable that a 
popular work, whpse main merit Is that it does not pre¬ 
tend to teach the facts of science, should appear tp enun¬ 
ciate judgments on scientific problems. Having de¬ 
scribed the immense enlargement of the spinal cord in 
the sacral region of Stegosaurus, the author remarks — 
11 So this anomalous monster had two sets of brains—one 
in Us skull, and the other m the region of its haunches 1 — 
and the latter m directing the movements of the huge- 
hind limbs and tail did a large part of the work n Re¬ 
marks of this character are sure to be misunderstood, 
are out of place and incorrect 

The aulnor has read much, and shown an excellent 
capacity for quotation, but has not always succeeded in- 
using the newest results He has conscientiously 
endeavoured to tell the story which is contained in' his- 
quotations, but beyond * this he does not pretend, except 
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in the occasional use of supposed scientific principles 
as a means of accounting for facts of animal structure 
He has dealt with a subject of great difficulty with 
commendable clearness, and will interest readers who 
would be unable to follow a more technical exposition of 
extinct types of life H G S 


ENERGY AND VISION 

T HE interesting researches of Prof S P Langley on 
energy and vision have recently been published in 
the Memoirs of the American National Academy of 
Sciences From this we gather that he was led to in¬ 
vestigate the question by the fact that it was not generally 
recognized how totally different effects may be produced 
by the same amount of energy in different parts of the 
spectrum Two senes of experiments were necessary, 
the first to determine the amount of energy in each ray, 
the second to observe the corresponding visual effect 
The energy was determined as heat by the use of the 
bolometer, the heat dispersed by a pnsm being very 
nearly proportionate to the energy 

In the second series of expenments a beam of sun¬ 
light from a siderostat passes through a small hole m a 
darkened room and falls on a slit with a standard width 
of o I mm It is then received on a collimating lens of 
11 9 centimetres aperture and 755 centimetres focal length, 
after which it passes through a prism of about 6o u re¬ 
fracting angle The spectrum thus formed is reflected 
and brought to a focus on a second slit of one millimetre 
aperture by a concave mirror, any particular colour being 
adjusted on the slit by a rotation of the prism This 
second slit is screened from all possible stray light by 
a dark curtain, and is used as a source of illumination for 
a senes of numbers from a table of logarithms, which is 
attached to a sliding screen The greatest distance from 
the slit at which the figures could be distinctly read was 
then determined, and the law of inverse squares applied. 
For the brighter colours of the spectrum, the light enter¬ 
ing the first slit was reduced by an adjustable photometer 
wheel 

Actinometric measures were made during the progress 
of the photometric observations, and showed a solar 
radiation of 1 5 calories per square centimetre per minute , 
this naturally being an essential unit 

The energy necessary to give the bare impression of 
luminosity in different parts of the spectrum, expressed 
in terms of horse-power, was found to be roughly as 
follows, the minimum vuibile being defined as the feeblest 
light which is observed to vanish and reappear when 
silently occulted and restored without the knowledge of 
the observer — 

Hone-power 

Violet (X 400) o 000000 000000 0001&000 

Green (x 550) o 000000 000000 00000075 

Scarlet (x 650) o 000000 000000 00017000 

Crimson (X 750) o oooooo 000000 34000000 

These values were derived from observations made by 
a single observer, Mr F W Very, and are, of course, 
subject to a large percentage of error 
The general results of the investigation may be best 
summarized in Prof Langley's own words — 

“ The time required for the distinct perception of an 
excessively faint light Is about one-half second A re¬ 
latively very long time is, however, needed for the re¬ 
covery of sensitiveness after exposure to a bright light, 
and the time demanded for this restoration of complete 
visual power appears to be greatest when the light to be 
perceived is of a violet colour. The amount of energy 
required to make us su varies enormously according to 
the colour of the hght in question. It varies considerably 
between eyes which may ordinarily be called normal ones, 
but an average from those of (our persons gives the 
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following proportionate result for seven points in the 
normal spectrum, whose wave-lengths correspond ap¬ 
proximately with those of the ordinary colour divisions, 
where unity is the amount of energy required to make us 
see light in the extreme red of the spectrum near A, and 
where the six preceding wave-lengths given correspond 
approximately to the six colours, violet, blue, green, yellow, 
orange, red 

Colour I Viokl J Blue | (jreen I Yellow | Orange [ Red I LniBidn 

Wave length 400 470 530 jBa 6o:» fiju 75a 

Luminosity | ifion | 6a 000 [ 100 000 | 20 tc>o I 14 001 | 120a I 1 

It appears from this that the same amount of energy 
may produce at least 100,000 times the visual effect in one 
coloufpf the spectrum that it does in another 

If now it be inquired what the actual value of unity is 
in ordinary measure, we are able to give this also with a 
fair approximation, and to say that the vis-vtva of the 
waves whose length is 7500 (tenth metres) being arrested 
by the ordinary retina, represents work done in giving 
rise to the sensation of the deepest red light of about 
o 001 of an erg 111 onc-half secona 

NOTES 

The Prince of Wales has consented to become Chairman of 
the Committee for the memorial of the late Sir Richard Owen, 
and to preside at a meeting to further the object, which will be 
held in the rooms of the Royal Society, Burlington House, on 
Saturday, the 21st inst , at half-put eleven o'clock Admission 
will be by tickets, which may be obtained from Mr Percy 
Sladen, Linne&n Society, Burlington House, W (who is acting 
as secretary to the Committee), or from Mr H Rim, assistant 
secretary of the Royal Society 

The annual general meeting of the Royal Meteorological 
Society will be held at 25, Gre at George-slreet, Westminster, 
on Wednesday, the 18th instant, at 7 15 p m , when the Report 
of the Council will be read, the election of officers and council 
for the ensuing year will take place, and the President (Dr C 
Theodore Williams) will deliver an address on "The High 
Altitudes of Colorado and their Climates," which will be illiis 
trated by a number oF lantern slides This meeting will be 
preceded by an ordinary meeting, which will begin at 
7 pm 

The general meeting of the Association for the Improvement 
of Geometrical Teaching is to be held at University College, 
Gower Street, W C , on Saturday, January 14, the Rev C 
Taylor in the chair At the morning sitting (11 am) 
the report of the Council will be read, the new officers will be 
elected, and several candidates will be proposed for election as 
members of the Association After the conclusion of the formal 
business Mis Bryant will give "A Model Lesson on 
Geometry, as a Basis for Discussion " After an adjournment 
for luncheon at 1 p m members will re-asscmble (a pm.) lo 
hear papen by Mr G. Heppel on "The Use of History 
In Teaching Mathematics," and Mr F E Marshall on 
“ The Teaching of Elementary Arithmetic " Members who 
wish to have any special matter brought forward at the general 
meeting, but who are unable to attend, are requested to com¬ 
municate with one of the Honorary Secretaries. All Interested 
in the objects of the Association are Invited to attend 

Dr. Ludwig Becker has been appointed to the chair of 
astronomy at the University of Glasgow. 

The Comet Medal of the Astronomical Society of the. 
Pacific Coast has been awarded to Mr Edwin Holmes, of Lon¬ 
don, for his discovery of a new comet on Nove m ber 6. 

Oh Tuesday next (January 17) Prof! Victor Hanley, F.JL$, 
will begin a course of ten lectures, at the Royal Insdtalion, on 
11 The Functions of the Cerebellum and the Elementary Pt i n* 
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<Lple> o! Psycho-Physiology " The Friday evening meeting 
ytUI begin on January 30, when Prof Dewar, F R $ , will give 
a discourse on 11 Liquid Atmospheric Air " 

The severe frost which Bet in just before Christmas was 
succeeded by a rapid nse of temperature In Scotland on 
Friday, but in England the thermometer did not rise much 
above the freezing point until about twenty-four hours later 
On the 5th and 6th instant the thermometer fell below 
lo' 1 In many parts of Great Britain, and snow was falling 
in Scotland, which afterwards spread to many parts of 
England The absolute shade minima recorded were—2 0 at 
Braemar, and 2° at Fort Augustus, in the north of Scotland 
The distribution of pressure was unusually high over Sfcandi 
nmvia and northern Europe (inadvertently referred Lo in our 
issue last week as over these islands) having reached about 313 
inches in Central Russia on the 4th, while areas of low pres 
sure lay over the Gulf of Genoa and the south-west or Ireland 
The latter depression gradually extended eastw ards,cauBing strong 
easterly gales on the Irish coasts, while the anticyclone over 
Europe gradually gave way, the barometer at Haparanda on 
Monday being I 5 inch lower than a few days previously By 
Sunday all stations reported temperatures above the freezing point, 
while in the south west of Ireland the maxima reached 47" and 
in the south of France even 63° These changes were accom¬ 
panied by raA« in most parts of the country, which added ma¬ 
terially to the rapidity of the thaw Bright aurora was seen on 
Monday night in Scotland and Ireland On Tuesday an 
anticyclone from the north-westward was spreading aver our 
islands, with finer weather and lower temperatures generally, 
frost occurring in the north of Sco' land and the central part* of 
England. The WeckIy\Weather Report of the 7th instant showed 
that the temperature in the eastern and midland parts of Eng 
land was 12“ to 13 0 below the average for the week , at several 
of the inland stations in England the daily maxima were below 
3a 0 through the whole period 

An enlightened Bengali, Babu Govind Chandra Laha, has 
contributed fifteen thousand rupees towards the expenses of the 
proposed snake laboratory at Calcutta, We may expect, 
therefore, that the institution will soon be in full working order 
According to the Pioneer Mail t two main lines of research will 
be followed in the laboratory So-called cures for snake bites 
will be tested under strictly scientific conditions, and the pro¬ 
perties of the snake poison as such will be investigated The 
laboratory will be the only institution of its kind in Lhe world, 
and the Committee of the Calcutta Zoological Gardens, who 
have taken the matter in hand, expect that it will be largely 
resorted to by the scientific inquirers who visit India during 
cold weather In accordance with the practice of scientific 
laboratories In Europe, a charge wi|l be made for the use of 
the tables and instruments at a rate sufficient to cover working 
expenses Work done on behalf of the Government will also 
be charged for according to a regular scale. 

The member! and friends of the Society for the Study of 
Inebriety met on Tuesday to congratulate Dr, Sevenn Wielobycki 
-on having completed one hundred yean of life 

Peof Bain contributes to the new number of Mind an 
interesting sketch of the career of the late Prof G C Robert¬ 
son. with whose name Mind will always be intimately asso¬ 
ciated. Prof, Bain Includes in \m article the admirable notice 
of Robertson written by Mr Leslie Stephen for the Spectator, 

• Wi an glad to note the publication of a fifth edition, revised 
wad augmented, of the Official Guide to the North Gallery at 
the Royal Gardens, Kew. It includes a short and interesting 
biogra ph ical notice of Miss North. A map is given to convey 
nws s Idea of the extent to which her collection illustrates the 
wegetfttfcra of the temp er ate and tropical regions of the world. 
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A new edition of the list of members of the Institution of 
Civil Engineers, corrected to the 2nd mst , the seventy-fifth 
anniversary of its establishment, shows that the aggregate num¬ 
ber of all classes is 6341, an increase during the past year at the 
rate of 34 per cent 

A Ps VC HQ Louie at laboratory has been eatablmhed at Yale 
College, where Prof Ladd hii, for some years been lecturing 
on physiological psychology Science gives an interesting 
account of the new institution, which has been placed under the 
charge of Dr E W Scripture, a pupil of Wundt The labo¬ 
ratory consists of fifteen rooms, three of which, including an 
“isolated 1 * room, are given over entirely to research The 
isolated room is a small room built inside of another room , 
four springs of rubber and felt are the only pomtB in which it 
comes m contact with the outer walls The space lietween the 
walls is filled with sawdust as in an ice-box The room 19 thus 
proof against sound and light, and, according to Science, affords 
an opportunity of making more accurate experiments on the 
mental condition than any yet attempted 

Students of ethnography will be interested to hear that 
Dr N II Emerson, of Honolulu, ib preparing a full account of 
the Polynesian canoe In a communication printed in the new 
number of the Journal of the Polynesian Society he points out 
that Lhe various migrations of the ancient Polynesians and their 
progenitors, from whatever source derived, must have been 
accomplished in canoes or other craft, and that the woo , the 
paht, &c , of to-day, however modified they may be under the 
operation of modern arH and appliances, are the lineal descend¬ 
ants of the seagoing craft in which the early ancestors of the 
Polynesians made their voyages generations ago He holds, 
therefore, that a comparative study of the canoes cannot fail 
to shed light on the problems of Polynesian migrations and 
relationships 

An interesting little paper on the destruction of wild birds' 
eggs, and egg-collecting, is contributed to the new number of 
Lhe Annals of Scottish Natural Histoiy, by Col W H M 
Duthie Collectors who require to be specially dealt with 
he groups in three classes—the aimless, the greedy, and the 
mercenary In contrast with these is “the true collector,” 
whom Col Duthie defines as “ a naturalist, acquainting him¬ 
self with birds, their habits, flight, migration, language, and 
breeding haunls , his egg collecting being only one of the means 
of acquiring this knowledge ” The true collector should collect 
for himself, and should never receive an egg into hu cabinet 
unless authenticated by an individual in whom he can implicitly 
trust If all collectors were of this type, egg-dealers would 
cease to exist, and with them would disappear the tnbe of 
hangers-on whom they maintain 

A good study of the form of eggs has been recently 
made by Dr NicolsUy of St Petersburg He constructs an 
abstract formula, by which different eggi can be compared 
without regard to absolute dimensions. Calling the longer axis 
1000, he obtains a figure representing the ratio of the longest 
transverse axis to it, and another, that of the distance of the 
obtuse end from the “ centre,” or point where the longer axis 
cuts the plane of the equator , then forms a fraction with these 
two figure*, and takes It as the formula of the egg Various 
explanations have been offered for the different forms of eggs 
Dr Nicoliky traces all Lo gravity He considers that every egg 
not yet coated with a solid shell departs from the spherical form 
and elongates, simply because of pressure on it by the walls of 
the ovary, In birds which keep a vertical position when at 
rest (such as the falcon* and owl) the soft egg becomes short 
through the bird's weight acting against the ovarian pressure. 
In birds which, like the grebe, are nearly always swimming, 
the egg lengthens, because Lhe body weight acts in the same 
direction as the ovarian compression Lastly, eggs become 
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pyriform (more pointed it one end than the other) in birds 
which, like the guillemot, often change their position, sometimes 
swimming and diving, sometimes perching on rocks, &c. An 
examination of all the eggs in Lhe zoological collection of the 
St Petenburg University fully bore out Lhese views Dr Nlcol- 
■ky thinks It would be useful to test the theory by experimenta¬ 
tion, birds being kept in a vertical or horizontal position at the 
laying time 

Foe twelve years (1878 to 1890) M P Plantamour made care¬ 
ful observations of the displacements shown by two spirit levels 
(one north-south, the other east west), in the cellar of 1m house at 
Stfcheron The instruments were transferred to the Geneva Obser¬ 
vatory, and the work resumed by M Pidoux in April 1891 (after 
six months' Interruption) M Plantamour found that the mean 
air temperature had a preponderating influence in the oscilla¬ 
tions observed, while some other factors of obscure nature were 
involved The 6nt year's data at Geneva {Arch dc Set ) reveal an 
annual oscillation of the ground of the Observatory about an axis 
directed north east and south west, such that the south-east part 
sinks in summer and rises in winter The east side went down till 
July 16, then rose gradually till the end of December (29), there 
after sinking again The extremes were — 4" 73 and +4" B5 (an 
amplitude of 9" 58) The variations of the south side were 
similar, but the amplitude somewhat greater The norih-south 
level showed some quite abnormal variations in the autumn of 
1891, to which, however, the author does not attach great 
Importance 

An interesting contribution to our knowledge of the adapta¬ 
tion of structure to function in the human body is afforded in an 
investigation by Signor Minervini (of the Naples Society of 
Naturalists) of the blood-vessels of the skin in different parts 
Portions of skin were prepared so as to show the exact structure 
of the chief arteries in them The results are as follows — 
(]) The artery-walls of the skin in men are generally thicker than 
those of other organs (2) This greater thickness is due gene 
rally, and during most of life, to thickening of the middle 
layer , but in childhood the outer, and in advanced years the 
Innermost, layer is most developed (3) The artery walls in 
the hollow of the hand, the finger-tips, and the sole, are, other 
things equal, thicker than those in the back of the hand, the 
forehead, the arm, Ac, This greater thickness is due chiefly to 
a greater development of the middle layer, and In all ages of 
life The arteries in the hollow of the hand in the case of 
occupations involving hard manual labour show a greater in¬ 
crease of thickness than In the case of those with little or no 
soch work In these cases all three layers of the artery are 
thickened, but the middle layer most (4) In women all the 
chief arteries of the hollow of the hand and of the back of the 
hand are somewhat less thick than in men The difference is 
not great, but occurs at all ages. 

In a paper on the Santa Isabel Nitrate Works, Toca Chile, 
read lately before the Scottish Institution of Engineers and 
Shipbuilders, and now printed in the Institution’s Transac¬ 
tions, Mr, G, M Hunter has something to say regarding the 
origin of 11 caliche,” as nitrate of soda 11 called In its native 
state Some contend that 11 caliche " is a marine deposit, others 
that it ip an animal deposit, while olhera say it is a vegetable 
deposit. Mr Hunter bolds the lint of these views, The coast 
of Chile baa several times been disturbed and upheaved by 
volcanic agency, and he suggests that a large tract of sea was 
enclosed and heaved up to the present height of the nitrate 
region, and there formed nn Inland sea, which, after a lapse of 
time under a tropical son, evaporated, leaving the salts to per¬ 
colate and form the beds of nitrate From the formation of 
the ground, showing depressions and ravines leading to the sea, 
|t is evident that Immense volumes of water at tome remote 
period have passed through them In proof of this, Mr 
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Hunter points out that no 11 caliche" fa ever found in such 
places, the accepted opinion being that there has been a 11 wash 
out," as U is called During a later period than that of the 
formation of the '*caliche” great floods passed over the plains, 
as Ib shown by the deep tracks of rivers, and the smooth washed 
appearance of Lhe surface Such periodical floods are common 
id tropical, rainless regions, and would not coll for special 
remark, but from the fact that wherever these river tracks or 
washed surface appear no 11 caliche” can be found, This is so- 
well known that even the workmen never atLempt to search for 
it in such places The only surface indication for the presence 
of "caliche ” is riBing ground covered with small black stones. 
The ** caliche” in Its native state is white, very compact and 
amorphous, not unlike rock salt, but when nch in iodine it 
assumes various colours, according to the composition and 
quality of the iodine it contains. For example, at times it 
contains masses of bright yellow, red, or blue, and again wholly 
composed of a dull black colour, in which Btite it requires an- 
expert to distinguish it from costra or rock 

Mr. E Lommel claims to have found a simple explanation 
of the Hall effect A simple train of reasoning shows, he says, 
that the equipotential lines perpendicular to the lines of flow in 
a plate are also the lines of force due to the cuncnt If iron 
filings are strewn upon the plate they will arrange themselves 
along the equipotential lines if the current be strong enough. 
On bringing the plate into a magnetic field these lines of force 
change their position Hence the lines of flow, necessarily 
orthogonal to Lhe lines or force, will also change in form and 
position 

According to Dr J Buhm, the statement that Phpophthora 
infestans , Lhe fungus which causes the potatoe diseases, hiber¬ 
nates id the tubers, is incorrect, nothing whatever being known 
about its mode of hibernation He further states that the infec 
tion of the potatoes never takes place in the soil through the 
uninjured skin, but ib always brought about through injury to- 
the tubers by insects or snails In potatoe heaps sound tuber* 
can never be infected by their diseased neighbours An Infected 
potatoe either does not germinate al all or produces a healthy 
plant 

In examining milk which is suspected to contain the tubercle 
bacillus it is usual to subject a sample of the milk to the action 
of a centrifugal machine after separating the fat One method 
of working is described by Ilkewllich {AfuncAtntr mid 
Wochinschr 1892) The casein In 20 e.c of milk is coagulated 
with citric acid, and, after filtering, the residue is dissolved Id a 
solution ofsodium phosphate. The butter-fat 11 separated by 
shaking with 6 c.c. of an aqueous ether potation, and acetic acid 
Is then added until the liquid Is on the point of coagulating It 
Is then placed in & copper tube tapering at the bottom, and this- 
tube 11 Inserted in the centrifugal machine and tuned at (be 
rate of 3600 revolutions per minute for fifteen minutes. The 
bacilli collect at the narrow end of the tube together with other 
sediment and dirt The liquid is poured off, and the sediment 
examined microscopically Thbrner {Chem. Ztg 1899, pp. 
791-2) gives another method, which Is as follows—20 c.c, of 
the suspected milk are mixed with I c c. of 50 per cent, polish 
solution, and heated In a bath of boiling water until the fat Is 
saponified, when the solution turns yellowish brown. By this 
treatment the casein and albumen become soluble in acid 
Twenty cubic centimetres of acetic acid are added, the eolation 
shaken, heated on water-bath for three minutes, transferred to* 
strong glass tube, and turned In the centrifugal machine for ten 
minutes. The liquid is poured off, and the sediment Is washed 
by shaking with 30 c.c. hot water, and again turned in the 
centrifugal machine. The water is poured off, and lhe sediment 
placed upon cover-glasses, which are treated In the ordinary way. 
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4U1QIDK with hot Nflelsen's solution, decolourizing in 25 pc 
sulphuric acid, and finally staining in methylene blue , instead 
of washing the cover-glasses in sulphuric acid Thbrner simply 
uses a solution or methylene blue containing sulphuric acid 

A METHOD of producing an intense monochromatic light is 
described by Dr Du BoJs (Zeitschr. fur Instr p 165) It 
differs from the usual processes in the form in which the sodium 
is introduced into the flirae A mixture of sodium bromide 
and bicarbonate is made cohesive by adraganth and moulded 
into sticks 4 mm_ in diameter and 12 to 15 cm long These 
are kept in the flame of a Linnemann burner by means of a rack 
and pinion motion Their conductivity being very low, they 
are only vaporized at the extreme end. The latter must be 
covered to avoid a continuous a pec l rum At the greatest in¬ 
tensity, two or three centimetres of the substance are consumed 
per minute The apectrum exhibits, besides the enormously 
preponderating D lines, a air of lines in the green, and a 
fainter pair in the red 

FROM the ages of persons who have died in France during the 
last 32 yean, M Turquan computes the average life there to 
have been about 38 yean for women, 36 for men, and 37 years 
for both sexes together {Rev Set ) But this is now exceeded, 
and the average is over 40 yean , a result, partly, of more 
attention to hygiene, partly of a diminished birth-rate From a 
map showing (he distribution of the average life, one finds the 
average very low in Finislire and Brittany (28 years 11 months 
in the former) in the Nord, the Pyrdn^ea Orientates, Ac , and 
especially In Corsica (28 years 1 month) In Finislere and 
Corsica one finds least hygiene and most children, but not the 
highest mortality of children. In some parts of Normandy, 
with a high infantile mortality, the mean life is yet very long 
Thus it is about 48 years in Eure, 47 in Ornc and Calvados, 
Ac. The difference between the average life of men and 
women rises to 4 years (excess in case of women) in the north¬ 
west, and diminishes as you come towards the Mediterranean , 
and in Basses Alpes and Gard (in the south-east) man lives 
longer than woman by about a year and a half. In Normandy 
and Brittany there are most widows, and woman appears to 
have a grea ter vitality 

IT Is now many years since electric currents were proved to 
exist In plan ts In the study of these currents, an important step in 
advance was taken when Prof Burdon Sanderson proved Lheir 
existence in uninjured parti of living plants (it was usual before 
to apply electrodes, often polarizable, to cut parts) As to their 
causey certain experiments made by Kunkel, some time ago, led 
him to think it was in the purely mechanical process of water- 
motion, set up on application of the moist electrode The sub 
jact has been recently investigated by Herr Haake, who pro¬ 
nounces againjt this view He used Du Bois Raymond's clay 
electrodes, with some woollen fibres projecting at the ends, and 
he enclosed the leaves in a tube In which they were guarded 
from alr-draughli and kept moist. Arrangements were also 
made for various operations, such as varying transpiration, ad¬ 
mitting hydrogen, removing oxygen, Ac (for details see Flora, 
P- 455p this year) Herr Haake's res ill 11 are briefly these — 
1* It is unquestionable that changes of matter of various kinds 
are concerned in the production of the electric currents, especially 
oxygen respiration, and carbonic-acid assimilation 2 Water- 
moTefltkenti may possibly share in tffilr production, but certainly 
their share Is but a small one 

"Tu /Mveifia of the East Siberian Geographical Society 
i <vol. xalli p 3) contains an account of M Obrutcheffs* further 
weRrchei In the OLekma and Vitim highlands. In the north- 
dtstern, formerly quite unknown part of this region, the 
author found a farther continuation of the 11 Patom plateau "— 
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that is, a swelling from 3500 to 4000 feet high, devoid of tree 
vegetation, with ridges and mountains rising over it to heights 
of from 5 000 to 5600 feet They consist of granite and crystalline 
schists, probably of Laurentian age, covered with younger, 
probably Huronmn, gneisses and schists The other parts of the 
highlands consist of Cambrian and Lower Silurian deposits, 
while Upper Silurian limestones and Devonian Red sandstones 
are only met with in the valley of the Lena We thus have a 
further confirmation of the hypothesis, according to which the 
great plateau of north eastern Asia is a remnant of an old conti¬ 
nent which has not been submerged since the Devonian epoch 
Further traces of mighty glaciation have bepT found in the 
south east part of the region As to the gold bearing deposits, 
they are pre-glacial in the south, and post-glacial or recent in 
the north The high terraces in the valleys are indicative of a 
considerable post-pliocene accumulation of alluvial depoEitE,and 
of a subsequent denudation on a great scale 

Messrs Macmillan and Co announce that a new edition 
of Sir Archibald Geikie's " Textbook of Geology’’ is in Lhe 
press, and will appear shortly 

The third and fourth volumes (completing the work) of Mr 
II C Burdeti’s " Hospitals and Asylums of the World” will 
be published by Messrs J and A Churchill about the end of 
this month Vol 111 deals wuh the history and administration 
of hospitals in oil countries throughout the world Vol Iv 
relates to hospital construction, and contains a bibliography and 
portfolio of plans 

Messrs R Sutton and Co have published a second edi¬ 
tion of Mr J E Gore’s “ Scenery of the Heavens,” with stellar 
photographs and various draw mgs. Mr W F Denning con¬ 
tributes to Lhe volume a chapter on fireballs, shooting stars, and 
meteors. 

THE second annual lesue of "The Year-Book of Science, JJ 
edited by Prof llonncy, F R S , is now in a forward state of 
1 preparation, and will be shortly published by Messrs Cassell 
and Company 

Messrs Dulau \nd Co have published " Annals of 
British Geology, 1891,” by J F Blake This is the second 
issue, and geologists will be unanimously of opinion that it 11 a 
decided improvement upon Lhe Brat It contains a digest of 
the hooks and papers published during the year, with occasional 
notes 

LeciuRes on the ear will be delivered In Gresham College, 
Basmghall Street, EC, on January 17, lS, 19, and 20, at 
6 o'clock, by Dr E Symet Thompson 

In Mr R Assheton's leiLer (Nature, vol xlvn p 176) the 
sentence beginning line 31 of the second column should have 
read thus.—"But it is more melazoic—If I may use such a 
word—to call Lhe whole animal resulting from the segmentation 
of the fertilized ovum, the sexually produced generation." 

Two interesting new compounds are described by Prof 
Anschutz, of Bonn, in the, current number of the Berxchte They 
are weII-crystallized compounds of (he laeddes derived from 
salicylic acid and the next higher (cresotinic) acid with chloro¬ 
form, which latter substance 11 so loosely united with thefactide 
that warming to the temperature of boiling water is amply 
sufficient to dissociate them Hence the compounds may be 
employed for obtaining perfectly pure chloroform, and for 
preserving chloroffirm in a solid form in which it is not prone to 
decomposition The lactide of salicylic acid has long been 
supposed to be formed when the acid u treated with oxychloride 
of phosphorus, Prof An'chlllr, however, shows that the pro¬ 
duct of this reaction contains many other substances in addition, 
bat by working under special, conditions he has succeeded in 
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isolating pure salicylide Salicylic acid is dissolved in an in¬ 
different solvent, preferably toluene or xylene, before the addition 
of the phosphorus oxychloride The product of tbe reaction is 
washed first with soda and afterwards with water Owing to 
the property, discovered by Prof Annchutz during the course of 
the work, which salicylide possesses of combining with chloro 
form, it may be extracted from the white solid product, after 
drying, by means of chloroform, the compound being deposited 
from the chloroform solution in la-ge colourless transparent 
crystals belonging to the tetragonal system The compound 
possesses the composition C fl H 4 CO O 2CfICI, The chloro 
form readily escapes upon warming, in very much the same 
manner as the water of crystallization contained in many 
crystallized salts The free salicylide remaining is a solid sub¬ 
stance melting at 261° As regards its molecular constitution 
it is shown, by Lhe amount of lowering of the melting-point of 
phenol employed as a solvent, to contain four of the salicylic 
radicles C h H 4 CO O, and is probably a closed ring compound 
In a precisely similar manner phosphorus oxychloride reactB 
with the Lhree cresolimc acids, lhe acids next higher than 
salicylic, with formation among other substances of laclides, 
which may be isolated in the same way in the form of their 
chloroform compounds, CH a C e H a CO O 2CHC), Oriho- 
cresotinic acid lends itself best to this reaction The pure lnctides 
are readily obtained from the chloroform compounds by warm¬ 
ing to loo n , pure chloroform being gently evolved 

The two substances above described, salicylide chloroform 
and the corresponding compound derived from ortho-cresotinic 
acid, are admirably adapted for the preparation of pure chloro¬ 
form, on account of their large content of the latter substance, 
salicylidc'ChoIoroform containing 33 24 per cent and the 
cresotimc compound 30 8 per cent o[ its weight Moreover, In 
closed vessels they may be preserved anydength of time , when 
exposed to the open air salicylide chloroform slowly loses its 
chloroform, but the cresotimc compound is well nigh stable, 
even under these conditions The same quantity of Lhe free 
lacilde may be used over and over again w ithout decomposition, 
it being only necessary, in order to re-form the chloroform com¬ 
pound, to allow H to remain in contact with the chloroform to 
be purified for twenty-four hours at the ordinary temperature 
None of the usual Impurities in chloroform crystallize along with 
the compound, so that a perfect separation is effected Again, 
it is well known that pure chloroform decomposes more or leBs 
on keeping , this Ion may be avoided by storing it in the form 
of the lactide, aud regenerating It wheu required by the appli¬ 
cation of a gentle heat, with the certainty of obtaining it per¬ 
fectly pure 

The additions to the Zoological Society's Gardena during the 
past week include a Rhesus Monkey (Afacacus rhesus «? ) from 
India, presented by Mr W Stutely , two Barbary Mice ( Afus 
barbarus) from North Africa, presented by Lord Lilford , 
four Bearded Titmice ( Panurus biarmuus) t European , four 
Ani ( Crotophaga am) from South America ; six Hog-nosed 
Snakes ( Heteroitonplatyrhmos ) , a Striped Snake ( Tropidonotus 

striahs)\ a -Snake (Pitnophxs -), from North America, 

purchased. 


OUR ASTRONOMICAL COLUMN 

The Motion,of Nova Aoeiot —Prof, W W. Camp¬ 
bell, of the Lick Observatory, has communicated further results 
relating to Nova Aurigm to the December number of Astro - 
furmy and Astrophysics He is now perfectly convinced that 
the variation in the velocity previously suspected is real, and 
probably due to orbital motion Tbe values given below have 
been calculated on the assumption that the brightest line is the 
spectrum of tbe Nova, since tbe reappearance In August, Is 
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really lhe chief nebula line lhe bright lines were displaced 
towards the violet, indicating approach, whereas in February 
and March last they were displaced towards the red 


Bale 
1B93 

Aug 20 
21 
22 
23 
30 

Sep 3 
4 
6 

7 

15 

22 

Oct 12 
19 

Nov 2 
3 


A 
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Miles per kc 
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I 2 S 

3 7 
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3 1 
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24 
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24 
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> 9 

192 

2 1 

184 

1 9 

192 

2 2 

ISO 

2 5 

169 

3 6 

128 

38 

12 I 

4 4 

99 

4 7 

87 


In the same journal Mr Sidgreaves points out that the new 
lines cannot simply be revivals of those of February, and r 
further, that on account of the great difference of velocities and 
Lhe reversed direction, they cannot be supposed to belong to 
the bright-line component of February Neither is it likely 
that the dark-line component has become a planetary nebula, 
ind the probability of three bodies rushing together being very 
small, Father Sidgreavea believes the new results to strengthen 
lhe view that the compound character of the spectrum was pro 
duced by local disturbances of a single star 


Asironomical Discoveries in 1892—In the Observatory 
for January Mr Denning gives an excellent summary of Lhe 
astronomical discoveries of 1892, a year which was Very remark¬ 
able for the special attention given to the science by the press 
and the public In chronological order the principal events 
were as follows — 

January 20 —Minor planet (324) discovered by photography 
by Max Wolf at Heidelberg (Altogether 27 were discovered 
during the year by various observers ) 

January 23-30 —Discovery of Nova Auriga by Dr 
Anderson 

J'tbruaiy 11 —The great sun spot, extending over 150,000 
miles of longitude, reached the sun's central meridian This 
was followed by remarkable magnetic disturbances and displays 
of aurora 

March 6 —hornet discovered by Lewis Swift 

March 18 —Comet discovered by Denning at Bristol On 
this day also, Dr Spitaler, of Vienna, re-deLected,lhe periodical 
comet of Pons (1819) and Winnecke (1858) 

August 6 —Opposition of Man Mr Denning writes. 
** Practically our knowledge standi where it stood before The 
results are not sufficiently discordant to settle disputed points." 

August 27 —A new comet discovered by Brooks, of Geneva, 
N Y. 

September 9—Prof Barnard’s memorable discovery of the 
fifth satellite of Jupiter 

October 12 —Comet discovered by photography by Prof 
Barnard 

November 6 —Bnght comet discovered in Andromeda by 
Mr Edwin Holmes, London 

November 20 —A faint comet discovered by Brooks 

November 23 —Brilliant shower of shooting Stan observed in 
Canada and the United States The shower was evidently that 
of Lhe Andromcdes connected with Biela’i comet. 


Comet Holmes —Mr Lewis Boss finds for this comet a 
period of 6 914 years, and concludes that no very close ap¬ 
proach to Jupiter can have taken place in recent yean ; the 
eccentricity, however, is so small that important perturbations 
by Jupiter may have occurred He further stales that *' Lhe recent 
remarkable decrease in brightness of the comet seems to do away 
with the necessity of supposing that It has been recently made a 
member of the solar system. This decrease also renders It 
reasonably certain that the comet must have been subjected to 
some extraordinary disturbance of ill interna] economy, by tHb 
application of forces from without or within, with the result of 
giving to it that which was really an unaccustomed and tem¬ 
porary site and bright nos ” (Astronomical Journal. No 283). 
According to Mr. Lockyer's news, such increase of brightness 
would be produced by tne comet colliding wlthrjanother meteor 
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swarm lring in its track, and it is quite possible that the bright¬ 
ening of the comet at the Lime of the discovery was very sudden, 
thus explaining why the comet was not detected earlier 

The Rev £ M Scarle (Astronomical 'Journal , No 283) 
has deduced a period fifteen days shorter than that of Mr 
Boss 

M Schulhof, of Pam, finds a period of 6 909 years He 
also points out LhaL among the known periodic comets that of 
De Vico shows the greatest orbital similarity to Holmes’s comet, 
and he considers that they may possibly have a common origin 
Mr Roberts, of the Nautical Almanac Office, accepting as 
real the supposed impression of the comet obtained by Mr 
hchorling in a photograph of the region taken on OcLober 18, 
found a period of fifteen years, but the general agreement of the 
latest computations seems to indicate that the image in question 
could not be that of the comet 

The comet is now so dim that it is not considered necessary 
to continue the ephemeni 


Efhemeris of Comfi Brooks (November 20, 1B92) —The 
following ephemens of Comet Brooks (Berlin, midnight) is 
given in As/ Nach , No 3140, by Kreutz — 
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The Meteor Shower of November 23, 1892 —Further 
observations of this fine display of shooting stars arc recorded 
in ‘Astronomical Journal No 283 Prof J K, Rees counted 
165 meteors in half an hour, and noted some as bright as Mars , 
all of them were very swift The Rev J G Hagen estimated 
that one ohserver, with a clear view to the west would have 
Been 250 meteors in half an hour, and notes that some were as 
bright as Jupiter Mr Sawyer estimated the maximum fre¬ 
quency as about 300 per hour, and, strangely enough, describes 
them as “slow-moving, generally quite bright, although none 
were observed as bright as the planets Mars and Jupi'er " Both 
Prof Rees and Mr Sawyer note that the meteors appeared in 
clusters, four or five falling almost at the same instant, while for 
a few minutes none were seen The radiant was near y 
Andromedre, and there is little doubt that the shower was that 
due to Biela’s comet 


GEOGRAPHICAL NOTES 

In M Dybowski's journey from the Mobangi to the Shan, 
aa described at a recent meeting of the Paris Geographical 
Society, he encountered one of the most systematically cannibal 
tribes which hu yet been described This tribe, known as 
the Bonjoa, have only one object of purchase—slaves to be 
eaten They refuse to sell food or any other products of their 
country for anything else, and the surrounding tribes capture 
and export can »e-loads of slaves for this purpose The French 
expedition experienced great difficulty in obtaining food amongsL 
a people who had no desire for ordinary articles of trade, 

The boundaries of the republics of South and Central 
America are certainly (he'least definite lines on the political 
map of the world bo far as civilized lands are concerned. The 
question of delimitation u never at rest Dr. H, Polakowsky 
gives in the last number of Peterman*' s Mutulungtn a brief 
Recount of the negotiation! and surveys relating to the frontier 
of Costa Rica ana Nicaragua from 1858 to 1B90 The difficulty 
in this case lies in the fact that the mouth of the Sau Juan 
river, a certain point of which was fixed on in 1858 as the coast 
frontier, Is continually changing, #id a breakwater belonging 
to the harbour and canal entrance of Greytown, In Nicarsgua, 
now stands in what was formerly the territory of Co*fa Rica 
0 n the Pacific coast yeara of diplomacy were required to fix 
the centra of Salinas Bay, but It is satisfactory to know Lhat 
permanent boundary stones have now been erected at both 
ends 0/ the line 

Mil Coles delivered his second lecture to young people 
under the auspices of the Royal Geographical Society, on 
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Friday evening, when a large audience of both young and old 
enjoyed his spirited descriptions of Iceland and British Columbia, 
illuminated by many anecdotes of pera mal adventure 

The defective condition of the charts, even of the coast of 
Europe, was strikingly brought out by the recent court martial 
on the stranding of II M S Howe in Ferrol Channel The 
charl used on hoard was drawn from soundings made about a 
hundred years ago, wiLh a few subsequent corrections, which 
faded altogeLher to indicate Lhe rock on which the Howe struck. 
The Spanish authorities are reported 10 have refused permission 
for the new chart surveyed by the officer-! of ihe Channel 
Squadron 10 be published, and meanwhile the Hydrographic 
Office has cancelled the old chart 


A NEW SEISMOGRAPH 

DEFORE speaking of this memoir, let me enter a protest 
^ against the method of publishing the^e “ Annali" in such 
a way aa lo convey the impression that the papers composing it 
were written three years before their actual dale All renders 
are warned that when the volume is bound up, and Lhe paper 
covers are removed, they must post dale the papers by three 
years 

The seismograph described in the present paper is intended for 
stations of the second class The objects in view in its con 
slruction were amplification of the record in a pendulum ueis- 
m <graph, and improvement of the warning apparatus in the 
form ol a style seismoscope of the Milne type which the author 
finds frequently fails 

The amplifying lever is composed of fine plaifont tube* arranged 
guder-hke in the form of a short hollow inangular prism, sur 
mounted by an aLUie triangular pyramid, which points downwards, 
and carries at its apex the writing sLyle The pendulum l>ob is a 
flattened cylinder, supported by a placfont wire I 50 m long. 
The amplilying lever at ihe junction of the three pyramidal and 
the prismatic lubes supports three radial arms meeting in ihe 
centre, as it were, of the pyramid base, and support a ball-and- 
socket joint of agate, the cup part of which is at the end of an 
arm projecting from the supporting wall Immediately above 
this centre, and occupying the prism space of the lever, is ihe 
cylindrical box, the wire supporting which passes through a 
small hole in the centre of the base of the prism Wc thus 
have a simple lever of the first order of light girder work It is 
prevented from rotating in azimuth by including some steel wire 
permanently magnetized 

The style has been modified by lightening it and making it 
more rigid and non oxidizable, which is done by using a capil¬ 
lary glass Lube 

The registering apparatus is a smoked glass plate, supported 
over a clock, started at the moment of tbe earthquake by a 
seismoscopc To prevent the complex figures of the ordinary 
registration in a pendulum seismograph, the author has arranged 
ho lhat Lhe plate shall rotate through a segment of a circle every 
three seconds, to as to bring a fresh surface of smoked glass 
beneath Lhe gfyle 

Some modifications are then described. The principal one is 
making the bub annular, carrying a suitable aperture, in which 
is engaged the short end of a lever Thu lever u composed or 
three very thin bnus tubes, graduating away smaller from the 
fulcrum, which is a gimbal joint such as suggested by the 
reviewer some years since in Nai ure. Thu lever carries at its 
lower and longer end the style which records on the glasH 
plate as in the original one deaenbed in this memoir 

Another modification is a combination of the triple and single 
suspension of the pendulum bob, that ib, the boo nng is hm 
suspended by triple wires to a button which In 11s turniiang* 
at the end of a single wire 

The details of these seismographs are fairly well worked out, 
but Ihe employment of aluminium in many of the parts hua been 
neglected Likewise, no arrangement bos been made for the 
oblique play of ibe engaged pinion in Lhe newer lever The 
only new point about this seismograph u ihe interrupted rotation 
of the recording plate Thu has a decided advantage in giving 
a dissected record, but ia part counterblinced by the fact ihaL 
important movements that may be taking place at the moment 

1 (J* Afimnnoai, 11 So pi a un Npovo Pendolo Sixmogimfico " Ann*/* 
del? Ufici* Centralt Mttecr * Getrihuunue, mi ibc , pi 3. vol at, iB* 9- 
(Roma, iBpa ) 
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of Ihe advance are represented by a curve or curves which 
would require a senes of careful experiments to be carried out in 
each instrument, followed by difficult and elaborate calculation 
for each advance 

Much credit is due to the author for working out the modifi¬ 
cations, but unLil we have some original method of finding a 
steady-point, not 10 far suggested, it is doubtful if we can im¬ 
prove on the Gray, Ewing, and Milne seismographs, that are 
not, ns the author imagines, little used or tested instruments. 

If J Johnston Lavis 


PHYSICAL GEOGRAPHY AND CL/MATE OF 
NL W SOUTH t WALES 

A SECOND edition of nn excellent pamphlet on the 11 Phys 
lcnl Geography and Climate of New South Wales," l>y Mr 
H C Rusaell, F R S , astronomer royal for New South Wales, 
has just been issued at Sydney It is published by authority 
of the New South Wales Government The following extracts 
may be of interest to various classes of readers in Great 
Britain — 

Looking back through the pages of history, and the dim 
traditions of an earlier time, we find abundant evidence of a 
belief in the existence of a great south land to the south and 
east oT what was then the well known earth Those early 
navigators whose travels had fostered this belief, had doubtless 
followed down the Malay Peninsula and the string of islnnds 
which seem to form part of ir, in search of spices and other 
treasures which the islands supplied Pliny, who had evidently 
gathered up ihe traditions of " Terra Australis incognita,” says 
that it lay a long way south of the Equator, and in proof of this 
mentions the fact, strange in those dajs, that when some of its 
inhabitants were brought to civilization they were astonished to 
find the sun rise on their left hand instead of on their right 
And Ptolemy, A l> 170, after describing the Malay Peninsula, 
‘■ays Beyond it, to the south-east, there was a great bay in 
which waB lound the most distant point of the earth , it is called 
" Cattigftia," and is la latitude 84 south , " thence (he goeB on 
10 say) the land turns to the west, and extends an immense dis¬ 
tance until (as lie believed) it joins Africa ’* And it may fairly 
be assumed that the extreme south latitude of Cattigara, and its 
situation In a great boy where the land luma to Lhe west until it 
joins Africa, is proof that it was some point in the Gulf of Car¬ 
pentaria, for no other place would fulfil the conditions The 
idea that the land actually reached Africa was not Ptolemy’s , it 
was a necessary part of the system of Hipparchus, for he taught 
that the earth surrounded the water and prevented it from flowing 
away It is not surprising, therefore, that the early navigators, 
following down the islands, came at length to that part of the 
Gulf of Carpentaria where the land turned to the west , and 
believing Hipparchus' system of geography, thought that in 
turning to the west they were in reality turning towards home, 
and CaLtigara was therefore the moat distant point known 
Marco Polo tells us that the Chinese navigators In hLs day (A D 
1293) asserted there were thousands of islands In the sea to sooth 
of them, and in the present day we find proofs of their early 
visits to Australia in the traces of Chinese features amongst Lhe 
natives of the northern coast, indeed, some historians think 
that Marco Polo, in the account he gives of the expedition sent 
to Persia by the Great Khan, refers directly to Australia, under 
the name of Lochac This place he says was too faraway to be 
subjugated by the Great Khan, and was seldom visited , but It 
yielded gold In surprising quantity, and amongst other wonders 
contained within u an immense lake or Inland sea. It Is im¬ 
possible that such a description should apply, as has been thought, 
to the Malay Peninsula,—a country within easy reach, and one 
which hia ships must have passed in every voyage , and so far 
from being beyond his power, it was within the limits over which 
tus sway extended Tnat Lochac formed part of the main land 
was also qt^c in accordance with their ideas of the earth, which 
siirrounAeifihe ocean, and the abundance of gold is certainly 
more likely to be true of Australia Lhan of the Malay Peninsula 
For long years after Marco Polo we find no direct reference 
to Australia, except the ilones which lived amongst navigators, 
and seemed to lose none of their marvellous points by traohmls 
non These kept alive the desire lo explore the great south 
land, bo neb In treasures and wonders. All the evidence col¬ 
lected so far goes to prove that the Portuguese bad, early in the 
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bix I centh century, explored at lea*! the northern parts of Australia 
W hat they learned was, however, kept a profound secret until 
about 1540, when one of their government maps was stolen , 
and there are now in existence six maps believed to be coplea of 
it, which were all published between 1539 and 1555 These all 
show Australia under the name of the “ Land of Java,” Lhe real 
Java being called the " Little Java," and from this time onward 
frequent attempts were made to explore what had for so many 
generations been " Terra Australis Incognita ” Sturdy naviga¬ 
tors could not understand the silence of the Portuguese, except 
as proof of (he richness of the land, about which tradition told 
wonderful tales "It was a land of gold and spices, of magnifi¬ 
cent tropical fruits and vegetation—a perfect paradise, in which 
the happy and simple inhabitants were loaded with jingling 
ornaments of gold Its very atmosphere was elixir, and existence 
a round of enjoyment ” No wonder that in an age when, at 
least upon the ocean, lhe power lo take was mistaken for the 
right lo do so, there were many who cast longing glances towards 
the southern Paradne Whether these stories of gold had any 
foundation in fact or nol, when barter wasregulariy exchanged on 
the coast of Australia, it is impossible now to say, but more recent 
discoveries of rich surface gold lend some colour lo them, and 
the vegetable richness of the northern part of Australia is quite 
in accordance with tradition But all the early English naviga¬ 
tors were unfortunate, and Australia got a reputation the very 
reverse of what further investigation has shown that it deserves 
In point of fact, all the glowing colouring of tradition is true , 
but when Dampier, in 1 683 , sailed down the western coast, he 
saw nothing but a "dry sandy soil," and the " miserablest 
people in ihe world ” , and later on, when the first English 
settlers landed on Australia, they chose a bay, beautiful to Took 
at, but there was no gold and no fruit worthy of the name, the 
ioil was barren and sandy, and the climate in the worst part of 
Us summer No wonder that the fame of Austinlia was black¬ 
ened, and report made it a miserable land, subject to drought 
and floods—a land in which everything was turned topsy-turvy 
The summer came at winter time , trees shed their bark, not 
ilieir leaves—were brown Instead of green , the stones were on 
the outside of the cherries , and the pears, pleasant lo look at, 
were only to be cut with an axe , and there was nothing to eat, 

'' unless, perchance, ye’l fill ye w Uh root of fern or stalk of lily " 
Such was lhe early verdict upon Australia. Fortunately the 
first colonists, once here, were obliged to slop By degrees 
they found that everything that was planted grew well, that 
wheat in the valley of the Hawkesbury yielded 40 lo 50 bushela 
Lo the acre, and in one memorable reason actually ruined the 
farmers by its very abundance, for in the then limited market, 
the price fell so low that it was not worth gathering, and 
it was left in the fields lo toI, while lhe farmers sought other 
work. Hones, sheep, cattle, and pig* throve marvellously, 
and some of the cows getting away, the bush soon contained 
numbers of wild cattle Even wool did not deteriorate in the 
new Colony , and step by step Ihe facts became too strong for 
prejudice, and Lhe first fleeces of Australian sheep sent to 
England lifted the veil Manufacture™ would gladly lake as 
many as could be sent, their demand for more wool extends 
with the supply, and now only from Australia can they obtain 
the fine wools which they need Quantity and quality of wool 
have Increased together, and the Grand Prize at the Pans Ex¬ 
hibition for our New South Wales wool has proclaimed tha fact 
far and wide Wool has done still more for the Colony We 
took possession of it as a narrow strip of coast country , the de¬ 
mand for pasture forced us to find a way over a hitherto Impaifl- 
able range, and the same want has driven all the desert out of the 
Colony, and covered it with sixty two millions of valuable sheep 
(1892) The country which early writers upon Australia called 
a barren waterless desert 11 now growing the finest wool and 
yielding abundant water from wells, and when, in 1851, It was 
announced that gold had been discovered In abundance, the 
world was convinced that Australia was a promising country 
after all Year by year the people have been coming In Increas 
ing numbers to supply our great want (population), and u our 
numbers increase new avenues of wealih and prosperity are 
opening before ui 

Geographically, Australia has a gnnd position, lying belwaei] 
the loth and 401b degrees of south latitude—that happy bean 
where it Is neither Loo hot nor too cold Surrounded by the 
ocean, the sea breezes temper what might otherwise be a hot 
climate in the Kummcr , Lhe air is clear and dry, and vet bring! 
rain in heavy ahowen. Vegetation is abundant, ana indbdei 
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all the cereals and fruits of the world, so that, in Lhe words of 
the old tradition. It hu 11 all the conditions which make life a 
pleasure " 

Australia measures from north to south 1900 miles, and 
from east to west 3400 miles, and speaking generally, has a 
rounded outline, the only great Inlets on the coast line being the 
Gulf of Carpentaria and the Australian Bight The total area 
is rather greater than that of the United States, and almost 
equal to the whole of Europe On the east, north, and west, 
and at a short distance from the coast arc found ranges of moun¬ 
tains, of no great elevation, yet almost the only high land On 
(he west ana north-west coasts the mountains form a bold out¬ 
line of granite, rarely more than 200 miles from the coast, and 
attaining to heights of 2000 to 3000 feet Between these and 
the sea the land is low and good, but on the inland side is found 
a vast table land which slopes towards the unknown interior so 
gradually that the inclination Is not easily seen, and no rivers 
running to the Interior have yet been discovered—all known 
streams running to the sea 

On the east coast we have also the mountain chain parallel 
to the const, but it is much higher and more extensive, and the 
strip of low land by the coast 16 much narrower, often not more 
than 30 miles wide, and at Point Danger the range comes right 
to the sea. Thu grand chain of mountains is known generally 
as the Great Dividing Range, and extendi for about 1500 
miles along the east coast Near its southern extremity is the 
Snowy Range, the only spot in Australia where snow may 
always be found The highest peak, Mount Kosciusko, 7170 
feet, is also the highest land in Australia 'I he ravines on its 
sides alwasft contain snow, and the mountains near it, about 
6000 feet high, are also covered wiih snow for the greater part 
of the year 

Of this great continent Island, the Colony of New South 
Wales holds the choicest portion—the southern part of the east 
coast—the part where, with remarkable sagacity, the first settle¬ 
ment was made. It has the best climate, all the most important 
nvers in Australia, the great bulk of the coal land, unlimited 
stores of all the useful minerals, and the finest pastoral and 
agricultural lands for extra-tropical vegetation , besides which, 
Us extensive highlands afford climatic conditions for all pur¬ 
pose! It is naturally divided into three portions The com¬ 
paratively narrow coast district, from 30 to 150 miles wide, 
abundantly watered by fivers and smaller streams coming down 
from the mountains* The Tainfall here, fed by winds from the 
Great Pacific Ocean, b very abundant, from 40 inches in the 
sooth to 70 in the north, and at Sydney 50 inches The moun¬ 
tains have doubtless very much to do with this abundant 
precipitation, and at times the rains are so heavy that the 
riven, fed by tobuntain torrents, carry heavy and dangerous 
floods In pfcln past wheat was largely and profitably grown, 
bnt rust hssof late so frequently appeared that little or no 
wheat la tfftWni, for it pays better to supply the city markets 
with daily produce, Indian corn, and various kinds of hay In 
the nortbdrn districts sugar-growing Is a profitable industry, 
and Indenting rapidly About Sydney enormous quantities of 
orangwl ere grown for exportation 

This second division includes the mountains and elevated 
plaint, and extends the whole length of the colony, varying in 
width from 120 to 200 miles. On the south, with the exception 
of the Monaro Tableland, the country is very rough and 
mountainous, Lhe highest points, Mount Kosciusko and the 
Snowy Range, catch the rain and snow that feed Lhe river 
Murray and the Murrumhldgee Wheat grows well here, but 
nearly all the land is used tor pastoral purposes. Proceeding 
northwards, the mountains decrease in height and extend later¬ 
ally. A part of the land Is taken up for agriculture, some for 
mining In its natural state the western country Is open plain 
or Ilgntly-timbered, and large areas are covered with nch 
volcanic soil which seems fit to grow anything, but the want of 
labour and carriage, and the profit and security to be found m 
raising wool ana meat, has for lhe most part tempted capital 
Into squatting pursuits, but alnce the railway has reached this 
part of the country more attention la being given to apiculture, 
■and it la rapidly extending. Between Goulburn ana Bathurst, 
the western waters form the Lachlan and the eastern the 
Hawkeabury nvers, and from Bathurst northwards to latitude 

S ~ all the western waters go to form tbeyxrions tributaries of 
Darting river. These mountains are from 3000 to 3000 
feet, with some peaks rising to nearly 6000 feet. The central 
parts of the western slopes are celebrated for rich soil and 
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herbage, and here also the greater part of the gold mining area, 
as well u mines for other minerals have been found, including 
coal, which is also found in great abundance, with Iron and 
lime, at Lithgow and other places Deposits of copper, silver, 
lead, tin, and mercury are also found in abundance A very 
large portion of the high land here is suitable for agriculture, 
and is being token up for that purpose by degrees English 
fruits—the apple, cherry, currant, &c —grow to perfection here, 
as well as in other parts of the mountain districts. 

The third division covers by far the greatest area, and consuls 
of the Great Western Plains, extending away to the Darling 
river, and thence to the south Australian border Here there 
are but few known mineral deposits except copper, and the 
enormous deposits of silver and Jead at Broken Hill, and no 
attempt at agriculture. All the land may be said to be held 
for grazing purposes, and for that purpose, now that capital has 
been invested In tanks and wells for water supply, this country 
11 unequalled Sheep and cattle thrive in a remarkable degree, 
and form a most profitable investment, the climate being dry 
and wonderfully healthy for man and beast 

These are the three great natural divisions, made so by the 
conformation of the land and the climate It will be evident 
from what has been BAid of the elevation of the mountains that 
snow is not a common feature upon them, and the only part 
where snow lies for any considerable lime is the extreme south. 
As a necessary consequence, the river system is peculiar; 
indeed, it has often been asserted that Australia hod no nvers — 
at least none which were of any use a<i such , but as we shall 
presently see, this statement, like many oLhers affecting Aus¬ 
tralia, was made in ignorance The necessity for increased 

f asiure had driven the early colonists to cross the Great 
hviding Range, aptly so named, m search of pasture, in 1B15, 
and lhe desire to extend the new pastures beyond the Bathurst 
Plains, which were the first discovered, led them on, and one 
of Lhe first questions that demanded their attention was to 
account for the direction in which all the streams were flowing 
The shortest ibad Lo the sea was to south-west, and yet all the 
water was running to north west, and quite naturally it was 
asked—Could there be a great inland sea into which these 
rivers discharged? In 1S1S Oxley started with a determination 
to see where at least one of them went to ; so he followed the 
Macquarie for more than 200 miles, and found that he was 
going due north west, further and further, as it seemed to him, 
from the natural ouLlet on the south coast At last the river 
spread out to an apparently interminable marsh Turn which 
way he would his progress was stopped by a shallow fresh¬ 
water sea, for sea he was at last convinced it must be, 10 great 
was its extent, and he was obliged to turn back He haa got 
there after two very wet reasons (1817 and 181B), and hu inland 
sea is now known as lhe Macquanc Marshes , and the mystery 
was not solved until Sturt, in 1S29, found all these streams 
trending to north-west unite in the Darling, and then turn to 
south west 

Coining from mountains of such moderate elevation, these 
streams are necessarily dependent upon the rainfall, and have 
no snuw to help them, so that in rainy seasons they become 
important rivers and in dry ones sink into insignificance, but 
since most of the rains which feed these waters are, as it were, 
offshoots of the tropical rains, they seldom fail altogether, and 
■s a rule the Darling in navigable for four months of each year, 
and sometimes all through the year, up to and beyond Bourke 
The current is very slow, seldom reaching two miles per hour, 
and therefore offers little hindrance to the steamers which carry 
wool and stores * 

In the exploration of our riven Ihere was another surprise 
when settlement extended south-west from Sydney The 
waters here were found to flow to the west, and the Lachlan 
has for a considerable portion of Us coarse a south went direc¬ 
tion, that is, at nght-angles to the Macquarie nnd the Bogan 
Could the Lachlan, the Marrambldgee, and the snow-fed 
Murray ultimately join the Waters that ran north west from 
Bathurst ? Sturt had not solved this question—he only followed 
Lhe Darling part of the way down—and it was left for Sir 
Thomas Mucnell to find the junction of the two river systems 
in 1835, and to prove that the Darling and the Murray were 
united at and below Wentworth. 

After dealing with the rivers and harbours of New South 
Wales Mr Raise 11 discusses the temperature, rainfall, droughts 
and Winds of the colony -Of the temperature he says — 
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Id works of reference, Australia generally is credited with 
heat in excess of that due to its latitude It is difficult to say 
why, unless it arose from a habit of one of our early explorers 
who carried a thermometer and carefully published all the high, 
and none of the low readings he got, until, fortunately for the 
colony, the thermometer was broken and the unfair register 
stopped But not only the interioi—Sydney even to the 
present dsy is credited, in standard works of reference, with a 
mean temperature of 66 2°, or more than three degrees higher 
than the true mean, which is 62 9" Such an error is not ex¬ 
cusable when meteorological observations have been Laken and 
published for just lorty years. There is another error made 
by some writers when describing Australis. It is shown by 
them inverted on the corresponding latitudes m Europe, and 
the reader naturally infers that Australia is as hot as those 
parti of Europe Confining our attention to New South 
wales, that is between 29° and 37° of south latitude, we find 
that generally it is cooler than a corresponding part of Europe 
The mean temperature of the southern parts of England is 
about 52°, and that of France, near Pans, about the same, in¬ 
creasing as you go south to 58 5° at Marseilles Taking this 
as a sample of the best part of Europe, let us sec how the 
mean temperatures in the colony compare with those Kiandra, 
our coldest township, situated on a mountain, is 46 J . Cooma, 
on the high land, $4° , Queanbeyan, high land, 58° „ Goulburn, 
high land, 56°; Armidale and New England district, 56" , 
Moss Vale, 56° , Kurrajong, 53 0 , OraDge, 55“ These towns 
are scattered along the high table lands from south to north, 
and represent fairly the climate of a very CDDBiderable portion 
of the whole colony Next to Lius in point of temperature is 
the strip of land between the ocean and the mountains, and 
which is affected by the cooling sea-breezes Here wc have a 
mean temperature ranging from 60° at Eden, the most southern 
port, to 68° at Grafton, one of the northern ports Sydney, in 
latitude 34 0 , has a summer temperature only four degrees 
warmer than Pans, which is in latitude 49° Now the usual 
difference for a degree in latitude is a degree in temperature, 
and therefore, if Sydney were as much warmer than Pans as its 
latitude alone would lead ub to expect, its temperature should 
be 74 0 , and that is 15" warmer than Pans , but as we have 
seen, it is only 4° warmer This single example is enough to 
prove the comparative coolness of our coast districts The In¬ 
vestigation made during recent years shows (hat the mean 
temperature of the whole colony, as derived from forty five 
stations scattered over it, is 59 5°, three degrees lower than 
that of Sydney, or onlv one degree hotter than that of Pans 

It may be mentioned that the highest shade temperature ever 
recorded in Sydney was 106 9°, and near Pan* a temperature of 
106 5 0 has been recorded 

The third great district, consisting of lower land and plains 
to-the west of the mountains, has a climate considerably warmer 
in summer than the parts above described, owing to the 
powerful effect or the sun on land having little forest and little 
or no wind ; but in winter the temperature sinks down much 
lower than the coast districts, owing to the great radiation , so 
that the annual mean temperature is not bo great u the summer 
heats would lead one to anticipate A table has been pre¬ 
pared for the purpose of showing by comparison with many 
places in Europe and America the temperature of the colony, 
rhe places have been arranged In order 01 temperature, taking for 
that purpose the mean annual temperature Thu shows at once 
that the range of temperature here u equivalent to Lhat offered by 
Europe from the north of England through France to Sicily 
Such a range is more remarkable, because if New South Wales 
were placed on the map of Europe according to its Latitude it 
would eatend from Sicily to Cairo, whereas when placed by its 
temperature it stretches as we have teen from Sicily northwards 
to England. Nor Is this all that the table shows as. For even 
when we find a place in Europe with a temperature equal to 
Chat of some place here, it Is at once observer that the summer 
temperature in Europe Is warmer than the colonial one and the 
winter colder , for instance, Naples, 60 3° , Eden, 60 3°, 
summer at Naples, 74 4*; at Eden, 67 9% winter at Naples, 
47-6°, Eden, Ji'9 ; and >0 generally the southern country has 
the cooler end more uniform temperature. It b worthy of 
remark that the only places here of equal mean and summer 
temperature with places La Europe ere those which are to be 
found on the western plows, as at Wagga Wagga, which has a 
mean temperature of 66’3' j Naples, 603*; and rammer tem¬ 
perature of both la 74” j or again, to compare the places of the 
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same or nearly the same latitude, Messina, in Sicily, latitude 
38° ii 1 , has a mean temperature of 66°, summer 72 2°, winter 
55° ; Eden, New Souih Wales, in latitude 37°, has a mean 
temperature of 60 3°, summer 67 9°, winter ^1 9” , or Cairo, 
In latitude 30°, mean of 72 0 , summer 85 I , winter 58 2° , 
Grafton, latitude 29° 45', mean 68 1°, c ummer 76 8°, winter 
58 4 0 , It ib useless to multiply examples,—we have here 
enough to show how much cooler Australia really ib than the 
fervid imaginations of some writers have made it appear in 
print. 

Looking at this question of temperature generally, it will 
be Been lhat New South Wales ib no exception to the general 
deduction of science that the southern lands are cooler than 
thoae of corresponding latitudes in the north, and it is only 
during hot winds, which are very rare in New South Wales, 
that the temperature rises to extremes But to leave Europe, 
and compare the climate of New South Wales wuh that of 
America Our limits of latitude would place us from Washing 
Ion to New Orleans Now ihe mean temperature at Washington 
is 55° and at New Orleans 68°, while that of Eden is 60 3“ and 
Grafton 68 1° , so that if mean temperature were a complete 
test of climate it would appear that our coast is hotter than 
correaponding latitudes in America But mean temperature is 
not enough , we must compare the summer and winter tempera¬ 
tures , and summer at Washington tibcs to 76 7 0 and at Eden 
only to 67 9 0 , 9° cooler , New Orleans summer is 82“ and 
Grafton 76 8° , but 82" hardly represents the summer heat at 
New Orleans, for it is a steady broil, during which every day 
for three montha of Bummer the heat is over 8o°, a temperature 
that ia only reached on this coast during hot winds, or in other 
words, very seldom But winLer temperature at Washington 
falls to 37 8 a , and aL New Orleans to 56° , at Eden 51 9°, and 
at Grafton 58 4°, Hence it is evident that on this coast the 
heat is very much less in summer and greater in winter than 
upon the coast of America. Such facts place the colony in a 
very different position m regard to climate from that which ii 
has occupied in published works, for instead of being a hot 
country we see that its coast districts are much cooler than 
corresponding latitudes in Europe and America, and that in its 
elevated districts, which comprise a large part of it and much 
of the best land, it has a climate no wanner than the heBt and 
most enjoyable parts of Europe in much higher latitudes , but 
while bringing these facts into due prominence it ib not the 
intention to deny that another considerable part of the colony, 
forming the western plains, u subject to greater heat, caused, 
no doubt, by the sun’s great power on treeless plains, and the 
almost total absence of cooling winds , yet, although in summer 
the temperature here frequently rises over lOo°, and sometime 4 ) 
up to 120°, yet, owing to the cold at night and in winter, the 
mean temperatures are not greater than those of corresponding 
latitudes in the northern hemisphere , and this part of the 
colony being remarkably dry, the great heat is by no means so 
enervating as a temperature of 8o° in the moist atmosphere of 
Lha coast, and, what is of still more importance, it does not 
produce those terrible dueases which are usually Lhe offspring 
of hot countries This is also, no doubt, due to the dryness of 
Lhe air Stock of all kinds thrive remarkably well, and are 
very free from disease in those hot western districts. 


SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopical Science for AqgUbt 
1892 contains —On the anatomy of Pentastomum terchuscuJum 
(Baird), bv Prof W Baldwin Spencer, M. A (Plates L to lx.) 
Whilst collecting on Kings Island, which lies to the west of 
Bass Straits, hilf-way between the mainland of Victoria and 
Tasmania, numerous specimens of the copper-head wake 
(Hoploccpkalus superbus) were found, In the lungs of which a 
large ipeaes of Pentastomum were parasitic; afterwards the 
same parasite was discovered in the longs of the black snake 
(Ps endec hys porphynacus) fn Victoria; on examination there 
seemed little doubt but that the species was the one described 
by Baird long ago (1862) from specimens obtained in the mouth 
of a dead copper-head *nake In the Zoological Gardens, London, 
under the name of Pent. tereRuuuImm, In this paper we have 
a very complete account of the anatomy of this Amid, there 
being descriptions and figures of Its external anatomy, schematic 
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representations of the muscular, alimentary, secretory, nervous, 
and reproductive systems, and an account of the sense organs. 
The paper U illastraLed by ten double plates —On the minute 
structure of the gills of PalamoneUs variant , by Edgar j. 
Allen, B Sc (Plate x ) It would seem that so far as ihe gills 
of this crustacean are concerned, the statement mode by 
Haeckel and Ray Lankesler, that the circulaLory system of the 
Decapods is everywhere closed, does not hold true It would 
also seem fairly certain that the masses of cells surrounding the 
venous channels, in which Kowalevsky found litmus deposited 
a few hours after Its injection, exercise an excretory function 
In addition to these excretory cells, a large number of glandular 
bodies occur in the axis of the gill, and these are of two kinds— 
clear and reticulate glands. 

The number for November 1892 contains —On the develop 
ment of the optic nerve of vertebrates, and the choroidal 
fissure of embryonic life, by Richard Assheton, M A (Plates 
xi and xii ) That the optic nerve is formed by the differentiation 
of the cells of the optic stalk into nerve fibres, which conse¬ 
quently lose connection with the inner wall of the optic cup, and 
piercing the outer wall, make connection with the outer face 
thereof, Is held Lo be probable by such writers as Balfour, 
Poster, Marshall, Haddon, and others, whilst the opinion that 
It is formed by the growth of nerve fibres either from the retina 
(outer wall of the optic cup) or from the brain, along the optic 
stalk, but outside it and unconnected wuh it, is or has been held 
by His, MUUer, Kolliker, Hertwig, Orr, and has been recently 
supported by Keibel, Fronep, ana Caial Schafer seems to be 
uncertain wniLh view to take As the result of the author's 
investigations 4 n Lhe frog and chick, he concludes that the optic 
staJk takes no part in the formation of the nervous parts of Lhe 
organ of sight The optic nerve is developed independently of 
the optic stalk, and at first entirely outside it The great 
majority of the fibres forming the optic nerve arise as outgrowths 
from nerve cells in the retina.—On tne larva of A it enas vulgarity 
byGeorgeW l k ield,M A (Platcsxln to xv )—On the develop¬ 
ment of the genital organs, ovoid gland, axial and aboral 
sinuses In Amphiura squamata , together with some remarks on 
Ludwig's hcemal system in this opnmnd, by E W MacBride, 
B Sc (Plates xvi to xvin ) Concludes that echinodenns agree 
with other ctclomala in the origin of their genital cells these 
latter have at first an unsymmetncal position in echinodenns, 
and afterwards take on a radially symmetrical disposition in 
correspondence with the secondarily acquired radial form of the 
body. The origin of these cells adjacent to the stone canal 
suggests a comparison of the origin of the genital cells near the 
nephndia in many annelids, but the homology of the stone 
canal with a nephndmm has yet to be proved —On a new 

f 'enui and species of aquatic Oligocheta belonging to the 
amily Rhinodnlidee, found in England by W B Benham, 
D Sc (Plates xix and xx ) This new worm receives the name 
of 6 parganophilus tamens, it was found in some numbers in 
the mua of the Thames, adhering to the roots of Sparganium 
ratnosum , near Goring ; the cocoon is drawn out to a point at 
one end, while in the olher it shows a narrow frayed end. As 
the home of the Rhlnodrilid® is America, the author suggests 
that the cocoons of this worm may have been Introduced into 
the Thames amongst the roots of water plants, or attached to 
timber from the United States 

American Meteorological Journal , December —Atmospheric 
electricity, earth currents, and terrestrial magnetism, by Prof 
C Abbe The author has collected from various telegraph 
companies particulars about electrical storms, which illustrate 
the magnitude of the disturbances that frequently occur. The 
present electrical and magnetic observatories, which usually 
observe only some part of tne whole series of phenomena, need 
to be supplemented by completely equipped establishments 
recording continuously the north-south, the east west, and the 
tenlihal-amfpodaJ differences of potential The ordinary re¬ 
cords of atmospheric electricity g^ve merely the difference of 
potent til of the earth and a point In 'the atmosphere defined as 
the end of the water-dropping collector.—Notes on the use of 
automatic rain gauges, by J E Codman. Observations were 
made continuously for three yean with the object of showing 
what difference the sue of the gauges would make in the 
amount of rainfall collected. Thelargest gauge had a diameter 
of over aa Inches, and Lhe smallest a fochea. The results show 
that the tiie of the gauge mads no practical difference He 
also gives the result! of rainfall collected id gauges erected at 
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various heights on a mast lhe result showed that a gauge at 
an elevation of 50 feet or less above the surface of the ground 
will collect the same amount as one on the ground, provided 
both are situated in a position not affected by counter currents 
of air This result agrees with that found by Prof Mellmann 
in his experiments at Berlin —Sunshine recorders, by Prof C 
F Marvin Thus far two methods only have been in general 
use, (l) the focussing of the rays of the sun by means of a glass 
sphere and obtaining a burn on the surface of a card, and (a^ 
tne photographic method, producing a trace on sensitized paper 
The first method records only bright sunshine, while the latter 
method is more sensitive and records fainter sunshine Prof 
Marvin has improved a method first developed bvD T Manng 
of the Weather Bureau, consisting in principle of a Leslie 
differential air thermometer, mercury being used to separate the 
air in Lhe two bulb*- When properly adjusted and exposed to 
sunshine the lower blackened bulb becomes heated and causes 
the column to rise above a platinum point and close an electric 
circuit The instrument, of which a drawing is given, is said 
to respond promptly to sunshine and shadow The other articles 
arc —Late investigation of thunderstorms in Wisconsin, by W 
L. Moore —Observations on the aurora of July 16, by T. W 
Hams, and Temperature sequences, by Prof H A Hazen 

The articles in the Journal oj Botany for November and 
December are mostly of interest to students of British botany 
Mr F J IIa.nbury adds two more to his new species of 
/heracium , H bntanmeum and H canueps , Mr Bugnall de 
scribes a new species of bramble, Rubus mercicus from the Mid¬ 
land counties , and Mr, W H Pearson a new BntiBh liverwort, 
Scapama aspera Mr G F Scott Elliot contributes some use¬ 
ful hints on botanical collecting in the tropics 


SOCIETIES AND ACADEMIES 
London 

Royal Society, December 8, 1892 — M On the Photographic 
Spectra of some of the Brighter Stars " ByJ Norman Lockyer, 
FkS 

The present communication consists of a discussion of 443 
phoLographs of the spectra of 171 Mars, which have been obtained 
at KenhingtoQ and Wcsigaie-on Sea during the last two years 

The chief instrument employed in this work has been a 6 inch 
refracting telescopic in conjunction with—at different times— 
objective prisms of 7^ and 45“ respectively 

By this method the lime of exposure is short, and good defi¬ 
nition, with large dispersion, is easily secured The spectra thus 
obtained will bear enlargement up to Lhirty times without much 
sacrifice of definition 

The 30-mch reflector and slit-ipectroscope at Westgale on- 
Sea have also been used in the inquiry 

My object has not been so much to obtain photographs or the 
spectra of a large number of Btars as Lo study in detail tne spectra 
of comparatively few 

In the classifications of stars adopted by others from a con¬ 
sideration of the visual observations, only the broader differences 
in the spectra have been taken into account. Prof Pickering 
hu more recently employed a provisional classification m con¬ 
nection with the Henry Draper Memorial photographs of stellar 
spectra, but this chiefly relates to photographs taken with small 
dispersion. With larger dispersion it becomes necessary to deal 
with the presence or absence of individual lines. 

In the first instance, the various stars of which the spectra 
have been photographed at Kensington have been arranged In 
tables, without reference to any of the existing classifications, 
and taking into account the finer details The basil on which 
the main tabular divisions of the spectra are founded is Lhe 
amount of continuous absorption at the blue end Thu dis¬ 
tinction was not possible in the case of the eve observations. 

The stars included in the first table are characterised by the 
absence of any remarkable continuous absorption at the blue end r 
and by the presence In their spectra of broad lines of hydrogen 
These have been further classified in four sub-divisions, depend¬ 
ing on the presence or absence of other lines 

In the slan of the second table there is a considerable amount 
of continuous absorption in the ultra-violet, and the spectra 
beyond K an vary difficult to photograph as compared with the 
■tar# of Lhe fint table In these stars the thickness of the hydro- 
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gen lines is about Lhe same as In the solar spectrum These alto 
■re arranged in two hub divisions 

In all Lhe star* included la the third table there 11 a very con¬ 
siderable amount of continuous absorption m the violet, extend¬ 
ing to about G, and it i-, a milter of great difficulty to photograph 
these spectra, as mnst of the stars of this class are below the 
third mofpilude The hydrogen lines are very thin. One mb 
division includen the spectra which show flutings shading away 
towards the less refrangible end of the spectrum. The other 
comprises stars without Hillings in their spectra The brightest 
star in this table, a Ononis, is discussed in detail, Lhe result 
tending to show that Lhe temperature of the absorbing iron 
vapours is not much greater than that of the oxy hydrogen flame 
The relations of Ine various sub-divisions to which reference 
has been made are then traced 

One important fact comes out very clearly, namely, that 
whether we take the varying thicknesses of the hydrogen lines 
or of the lines ol other substances as the bans for the arrange¬ 
ment of the spectra, it is not possible to place all the stars in 
one line of temperature Thaa, there are stars in which the 
hydrogen lines are of the same average thickness while the 
remaining lines are almost entirely different These spectra 
cannot, therefore, be pieced m juxtaposition, and it is necessary 
to arrange the stars in two aeries 

The next part of the paper consists of a discussion of Lhe 

? holographic results in relation to the meteontic hypothesis 
n the Bakenan Lecture for 1888, I brought together the 
votioub observations of lhe spectra of start, comets, and nebula, 
and the discussion suggested ihe hypothesis that all celestial 
bodies are, or have been, swarms of meteorites, the difference 
between them being due to different stages of condensation 
The new clai'uficaiion rendered necessary by thu hypothesis 
differed from previous ones, inasmuch as the line of evolution 
followed, instead of locating the highe-t temperature at us com 
mencement, as demanded by Laplace’s hypothesis, placed it 
much later Hence bodies of increasing temperature were 
demanded a3 well ax bodies of d> creating temperature 

The question how far this condition is saiisfied by the new 
facts revealed by the photographs is next discussed 

Thik involves the consideration of some points in connection 
with the hypothesis to which brief re'erence alone has been 
mode in previous com mum cat Ions. The phenomena to be ex¬ 
pected on lhe hypothesis, and the actual lacti, ore given side by 
ode below — 

Nebulti* 

The bright lines seen in 
□ebuls should have three 
ongina ■ — 

(1) The lines of those 
subsiancei which occupy the 
interspaces between the 
meteorite* Chief among 
these, from laboratory experi¬ 
ments, we should expect 
hydrogen and gaseous com¬ 
pounds of carbon. 

( 3 ) The most numerous 
collision* between the meieor- 
itei will be partial ones— 
mere grazes—sufficient only 
to produce comparatively 
slight riBCB of temperalure, 

(3) There will, no doubt, 
be a mujUI number or end on 
OoUbiona, producing very 
high tempera iq es, and there 
should be evidence of some 
high-temper* cure lines. 


(I) Lines at wave lengths 
approximately very closely to 
the lincH of hydrojen, and to 
some of the carbon flutings, 
appear in the spectra of 
nebulae 


(a) There Is a fluting most 
probably due to magnesium at 
\ 500, and the longest flame 
lines of iron, calcium, and 
magnesium are seen 

(3) The chromospheric line 
IJ| and another line at A 4471 
(which is always oubcUied 
u. ith D| in the chromosphere) 
have been recorded In the 
spectrum of the Orion 
Nebula. 


Bright-Lint Stars 


The lines seen in the 
spectre of brfght-lfpe stara 
should, in the main, rciem le 
thou which appear 111 ne ulse. 
They will differ, however, for 
two reasons given In the 
paper 


Prof l 1 ickerlnghas 
shown that the Draper 
Memorial photographs prove 
that bright-line Klara are inti¬ 
mately connectrd wnh the 
planetary nebulc, the llnei In 
ihe wpecin being almost 
Identical. 
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Stars of Increasing Temperature 


Stage I —Immediately fol 
lowing the stage of condensa¬ 
tion giving bright line stars, 
Lhe bright lines from the in 
lenpaces will be masked by 
corresponding dark ones, due 
to absorption of the same 
vapours surrounding the in¬ 
candescent meteorites, and 
these lines will therefore 
vanish from the spectrum 

Owing to the interspaces 
being restricted, absorption 
phenomena will be in excels, 
and low-temperalure metallic 
fluling absorption will first 
appear The radiation spec 
trum of the interspaces will 
now consist chiefly of carbon 

Under iheqe conditions the 
amount of continuous absorp¬ 
tion at lhe blue end will be at 
a maximum 

Stage 2 —With further con¬ 
densation, the radiation spec 
trum of the interspaces will 
gradually disappear, and dark 
Fines replace ihe fluting ab¬ 
sorption owing to increase of 
temi^rature, though this line 
absorption need not necessarily 
resemble that in the solar spec¬ 
trum 

Sttge 3 —(1) The line ab¬ 
sorption and the continuous 
spectrum at the blue end will 
diminish as the condensation! 
are reduced in number, as 
only tho&e vapours high up in 
the atmospheres surrounding 
the condensations will be 
competent to show absorption 
phenomena in consequence of 
the bright continuous spec¬ 
trum of the stdi disturbed 
lower levels of those atmo¬ 
spheres 

(2) Lines of Iron and other 
substances will disappear at 
this itage, because the bright 
lines from Lhe interspaces will 
counteract the lines in the 
same positions due Lo absorp¬ 
tion of surrounding vapours. 

(3) The chances of violent 
collisions being now enor¬ 
mously increased, we should 
expect the absorption of very 
high temperature vapours 
The solar chromospheric lines 
msy be taken as examples of 
lines produced at such Lem 
pe ram res 


The spectra of stars given 
in the third table answer these 
requirements They show no 
bright lines under normal con¬ 
ditions 1 


The dark flutings in the 
visual spectrum agree very 
closely in position with Lhe 
flutings seen in the flame spec 
tra of manganese, lead, and 
iron The evidence afforded 
by the photographs proves the 
actual presence of carbon 
radiation 

The photographs show a 
considerable amount of con¬ 
tinuous absorption in the ultra¬ 
violet and violet 

The spectra consist or nume 
rous dark metallic lines, but 
ihey do not exactly resemble 
the solar spectrum a Taun 
and 7 Cygni are types of stars 
at this stage 


(ll These conditions are 
satisfied by such stars as a 
Cygni, Rigel, Bellalrix, U 
Ononis, and a Virginia In 
these there 1a no continuous 
absorption at the blue end, the 
spectra consisting of simple 
line absorption 


(2) In the spectrum of a 
Cygni, which repretenta Ihe 
earliest example of this stage 
there are a few of the longest 
lines of iron, but in other 
■tars of this clan Lhe iron 
lines disappear. 

(3) The new lines which 
appear include the chromo¬ 
spheric line it A 4471, and 
possibly a few others 


The Hottest Stars 


The order of the absorb¬ 
ing layers should follow the 
original order of the extension 
of the vapours round the 
meteoilte* In the first condi¬ 
tion of the iwarm, and the 
lines seen bright in nebtflK, 
whatever their origins may 
be, should therefore appear 
almost alone ai dark LJoea 


In stars like a Andromeda 
we have absorption lines 
agreeing in position with 
■ome of the bright lines 
which appear in nebulae. 
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^ Stars of Decreasing Temperature 

Stage I —Owing to the di 
mlnishing depth oflhe absorb¬ 
ing atmosphere, the hydrogen 
lines will, on the whole, get 
thinner, and new lines will 
appear Thete new lines will 
not necessarily be identical 
with those observed in the 
spectra of stars of increasing 
temperature In the latter 
there will be the perpetual 
explosions of the meteorites 
affecting the atmospheres, 
whereas in a cooling mass 
of vapour we gel the absorp¬ 
tion of the highest layers of 
vapours The first lines to 
appear, however, will be the 
longest low temperature lines 
of the various chemical ele¬ 
ments 

Stage 2 —The hydrogen 
lines will continue to thin 
out, and the spectra will 
show many more of the High - 
temperature lines of different 
elements These will differ 
from the lines seen in stars 
of increasing temperature 
owing to the different per 
centage composition of the 
absorbing layers, so far os 
the known lines are con¬ 
cerned 

Stage 3 —With the further 
thinning out of the hydrogen 
lines and reduction of tem¬ 
perature of the atmosphere, 
the absorption (lutings of Lhe 
compounds of carbon should 
come in 

The photographs, then, give us the same results as the one 
formerly obtained from lhe eye observations 

Comparison is (hen made between the groups in the classifi¬ 
cation first suggested by the eye observations, and the various 
aub-divitdonn in which the photographs have been arranged 

Geological Society, December 7 —W II Hudleston, 
FR S, p President, in the chair—The following communica¬ 
tions were read —Note on the Nufenen stock (Lepontine Alps), 
by Prof T. G Honney, F RS, In 1889 ihc author was 
obliged to leave some work incomplete in ihis rather our of the- 
way pardon of the Lepontine Alps In ihe summer of 1891 he 
returned thither m company wuh Mr J Ecclei, KG S, and 
the present note Is supplementary to the former paper The 
Nufenen sLock was traversed from north to south, and a return 
section made roughly along the eastern bank of the Ones 
Glacier Gneiss abounds on the north aide of the Nufenen 
Pass, followed by rauchwack6 and some Jurassic roc* On Ihe 
flank of the mountain are iinall outcrops of ranch wack^ and of 
the so-called " Duihene atahius" (both badly exposed), followed 
by much Dark-mica schist, often containing black garnets 
Higher up Is a considerable man of Jurassic rock with the 
"knots' 1 and "iirlims 1 ' which have been mistaken for garnets 
and itaurolites, but Dark mica actuals set in again before the 
summit 11 reached they continue down ihe southern dank of 
the peak 1 but rather north ol lhe lowest part of the water shed, 
between Switzerland and Italy, the " Duihene schist " uagtin 
found, followed by a fair-sued mftfes of rauchwack^ The re 
turn sec Ion gave a similar association in reverie order, and 
both confirmed the conclusion! expressed by the auih n In 1890 
•as to the atisence of garnets and staurolilea from Jurassic rocks 
(.with beleranir s, dec j, and the great break beiween these or 
the underlying rauchwack4 (where it occurs) and the crystalline 
schisii, In which garneis often a'tound, of ihe Lepontine Alps 
lire crystalline schists and the Mesozoic rocks are thrown iota 
a seiies of very sharp folds, which, locally, presents at first 
sight the appearance of inters (ratification,—On some schistose 
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Taking Sirius as a type of 
atari in lhe first stage of de¬ 
creasing temperature, it is 
found that its spectrum shows 
many of the longest lines of 
iron 

The conditions at this stage 
of cooling are satisfied by such 
stars as £ AneLis xnd a Pcrsei 
In the spectrum of these stars 
nearly all the solar lines are 
found, in addition Lo fairly 
broad lines of hydrogen 


There is undoubted evi¬ 
dence of the presence of 
carbon absorption in the 
solar spectrum and the spec¬ 
trum of Araurus, the only 
star which has yet been in¬ 
vestigated with special refer¬ 
ence to this point 


"greenstones'' and allied hornblendic schists from Ihe Pen¬ 
nine Alps, as illustrative of the effecis of pressure metamor- 
phism, by Prof T G Bonney 'L He author describes the results 
of study in the field, and with Lhe microscope, of (a) some thin 
dykes in Lhe calc schist group, much modified by pressure , 
(£) some larger mosses of green sclust which appear to be closely 
associated with the dykes , (c) some other prcisure modified 
greenstone dykes of greater thickness than the first The speci¬ 
mens were obtained, for the most part, either near Saas Fee or 
m the Binnenlhal These results, in his opinion, justified the 
following conclusions —(f) That basic intrusive rocks, pre¬ 
sumably once dolcrites or basalts, can be converted into foliated, 
possibly even slightly banded, schisls, in which no recognizable 
trace of the original structure remains (2) Thai in an early 
(possibly the first) stage of the process, the primary constituents 
of the rock-mass are crushed or sheared, and thus their frag¬ 
ments frequently assume a somewhat 11 streaky J ’order , lhat is 
10 say, Lhe rock passes more or less into the 11 vnylonitic" con 
dition (3) That next (probably owing to the action of water 
under great pressure) certain of the constituents are decomposed 
or dissolved (4) That, in consequence of this, when the 

f iressurc is sufficiently diminished, a new group of minerals is 
ormed (though in some coses original fragments may serve as 
nuclei) (5) That of the more important constituents hornblende 
is the first to form, closely followed, if not accompanied, I y 
epidote , next comes biodte (the growth of which often suggests 
that by this time the pressure is ceasing to be definite in direc¬ 
tion); and", lastly, a water clear mineral, probably a felspar, 
perhaps sometimes quart/ (6) That In ail these cases the 
hornblende occurs either in very elongated prisms or in actual 
needles 1 he author brings forward a number of other instances 
to show that this furm of hornblende may be regarded as 
indicative of dynamometamorphism , so that rocks wnere LhaL 
mineral is more granular in shape (cases where actioohte or 
tremolne appears as a mere fringe being excepted) have not been 
subjected to this process —On a secondary development of bio- 
tite and of hornblende in crystalline schists from the Binnenlhal, 
by Prof T G Bonney Both the rocks described in this com¬ 
munication come from the Hinnenihal, and were obtained by 
Mr J Lccles, FGS, in the summer of 1891 They belong 
to the Dark mica schists described by Lhe author in former 
pajicrs, and have been gicatly affected by pressure Id each a 
g mineral above the usual size haa been subsequently developed 
1 In the rock from near Bmnthis mineral is a biotite the dimen¬ 
sions of one crystal, irregular in outline, and having its basal 
cleavage roughly perpendicular to the lines indicative of pres¬ 
sure, are about I7$"X oj" The other mineral, from the peak 
oflhe Hohsandhorn, is a rather irregularly formed hornblende, 
the crystals (which lie in various directions) being sometimes 
more tnan half an inch long The exterior often Is closely asso¬ 
ciated with little flakes 0/ biotite The author discusses the 
bearing of this fact, and the circumstances which may have 
favoured the formation of minerals, so for os his experience 
| g ies, of an exceptional size Some remarks also are made on 
| relation of these structures developed in the Alpine schists to 
the various movements by which those rocks have been affected, 
and on the general question of pressure as an agent of metamor¬ 
phism The reading of lhe*e papers wai followed by a discus¬ 
sion, in which the President, Mr Eccles, the Rev, E Hill, Mr 
Rutley, Mr Teall, and the author, took part —Geological notes 
on lhe Bridgewater District In Eastern Ontario, by J. If 
Collins 


^ Paris 

Academy of Sciences, January 2 —M d'Abbadie in Lhe 
chair —M Lcewy was elected Vtcc-Preiident for 1893 MM 
h izeau and Fremy were elected into ihe central committee of 
administration The President gave a list of the mefnhers, 
associates, and correspondents deceased and elected during 1892 
The new members were MM Appell, Perrier, Guyon, and 
DrouardeL Foreign associates, MM von Helmholtz, and van 
Breeden. Correspondenti, MM Sophus Lie, Consider*, 
Amiler, Auwen, Ray el, Perrotln, de Tillo, and Manen — 
Observation 1 of Brooks's comet (November 19, iS 9 J ) raa< * e wx *h 
the equatorial coudl oPihe Lyon Observaiory, by M G, Le 
Cadet.—On anew method of approximation, by E [abJon^k'. 

—On the move menu of systems whose trajectories admit of an 
InfinifesiiDal transformation, by M Paul Painlev^ —On 
general form of vibratory motion in an isotropic medium, by 
M E. Mercadier.—On thermo-electric phenomena between two 




264 


NA TURE 


[January 12, 1893 


electrolytes, by M, Henri Bagird. The thermo-electric force 
between two portions of the same electrolyte in different 
stages of dilation was determined by experiments performed at 
the physical laboratory of the Faculty of Sciences at Nancy 
The diaphragm employed consisted of goldbeater’s shin, which 
has the advantage of closely adhering to the glass The results 
are given in the case of zinc sulphate With a 5 per cent and 
a 45 per cent eolation the difference of potential ranged from 
78 at 17 9° to ijj at 73 5 0 , the unit being i/iooooLh of the 
EMF of a Darnell cell The law of intermediate bodies was 
strictly fulfilled, u shown by opposing a couple of 5 and 25 
per cent in series with another of 25 and 45 per cent to a third 
of 5 and 45 per cenL, when no deflection of the electrometer 
was observed between o° and 73 3° —On the age of ihe most 
ancient erapiions of Etna, by M Wallerant The first eruptions 
of Etna have been variously estimated to have occurred in the 
later quaternary or m the upper pliocene periods These con¬ 
clusions were baaed on the study of the prismatic basalt laid 
bare by the sea round the foot of the cone The pliocene de¬ 
posits found in conjunction with part of the basalt appear from 
paleontological evidence to be contemporaneous with the sub- 
Appemne blue marls, which belong to the lower pliocene, In the 
Cyclopean Lies the basalt is covered with a layer of clay, which 
is also found interpenetrated by the basalt The identity of age 
or ihe two formations is evidenced by lenticular patches of sand 
interMratified in the clay, whose particles consist of fragments of 
pyroxene, pendotc, and tnclimc felspar, proving that when the 
aub-Apennine marls were being deposited Etna was the scene of 
eruptions accompanied by the emission of ashes 


DIARY OF SOCIETIES. 

London. 

THURSDAY, January m 

Mathematical Society, El B —On the Application of Clifford’s Graphs 
10 Ordinary Binary Quonuc* .and Part, Semin variant! The President — 
On the Evaluation or a Certain Surface integral and its Application to the 
Expansion of (ha Potential of Ellipsoids in Series Dr Hobson, 

Society of Arts, at 4 30 —Upper Burma under British Rule H Thifkell 
While 

Institution of Electrical ENaiNiaaif at B — Experimental ReMarchn 
on Alternate-Current Transformer* Prof J A Flaming, F R S 
(Discussion ) 

London Institution, at 6 — Electric Lighting (1) Generation of Electric 
Currenii Prof Sllvinui 1 hompaon, F R S 


FRIDAY , January 13 

Physical Society, at 5 — Upon Science Teaching 1 F W Sanderson 
Society of Ants, at B —The Devehpmem and Transmission of Power 
from Central Station! Prof W (Hawthorne Unwin, F R S 
Institution of Civil Engineers at 7 30 —Description of the Design 
and Gmiirucllon of a Roadway Bridge over the River Cam Edwin 
Hulnw. 

Amateur Scientific Society, at B - Geology in 189a A M Davies- 
Recent Developments in the Metallurgy of Gold 1 K Rose. 


SATURDAY, January 14 

Royal Botanic Society, at 3 43 

SUNDA V, January 15 

Sunday Lecture Society bi 4 —Some Invasion! of India and their 
Remits " (with Oxyhydrogen Lantern 1 1 lustra lions) R W Frazer 

MONDAY , January 16 

ftoTAL Geographical Society at B 30 (at the University of London, 
Barlmgtan Gardens, W )—Journeys in Sarawak, Borneo (III unrated by 
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HEREDITY\ 

Das Keimplasma Eine Theone dcr Vererbung, By 
August Weismann, Professor in Freiburg i B (Jena . 
Gustav Fischer, 1892) 

N the substantial volume whose title stands at the head 
of this article Prof Weismann has gathered together 
the results of the essays and researches which he has given 
to the world during the last eleven years, and he now 
presents ub with a theory of heredity, for which his pre¬ 
vious writings have been but preparatory 
Those who have followed the German philosopher 
since the appearance of “ Die Dauer des Lebens 11 in 
1882 have traversed a wide territory They have seen 
many theories and hypotheses come into view and attain 
a certain degree of definiteness Some of these are now 
lost to sight, others have changed their outline and 
altered the relative proportion of their parts, but, what¬ 
ever was the standpoint, the central feature of Prof 
Weismann's theory of heredity—the continuity of the 
germ-plasma—remained unchanged 

The work before us consists of an introduction, partly 
' historical, and of four books, in which the theory and its 
application to various biological problems are set forth 
in the fullest possible manner, and in language for the 
most part free of technical phrases, so that a non-scien- 
tific reader can easily follow the argument At the close of 
the volume are a summary of the four books and an index 
The latter is a novelty in a German book of this kind, for 
which we cannot be too grateful to its compiler, Fraulem 
Diestel 

The title of the work strikes the key-note of 
Prof Weismann's theory Heredity, according to 
his view, is brought about by the transference 
from one generation to another of a substance with a 
definite and very complex constitution, the germ-plasma 
This Substance is the material basis of heredity , and it 
is supposed that a part of it in each reproductive cefl is 
not used up in the construction of the offspring, but is 
’ transmitted unchanged to form part of the reproductive 
cells of the following generation. As the author points 
out, his theory might be termed “ BlastogenesiB," or the 
origin from the germ-plasma, as opposed to Darwin's 
Pangenesls, or the origin from all parts. 

This germ-plasma is necessarily a most complicated 
substance , it cannot arise anew, but can grow and in¬ 
crease. Its ultimate constituents, according to the latest 
view of the Freiburg professor, are certain units termed 
biophores, which possess the properties of assimilation, 
growth, and multiplication by means of fidsion So long 
as the organic world consisted of biophtoes living either 
singly of united in colonies, heredity andSnulti plication 
with subsequent growth were orit, since each diviaion 
resulted in two similar halves, which by growth gave rise 
to prganlsmt exactly like the parent. 

I But, when the principle of the division of labour made 
itself feh, the blophorej became differentiated, and simple 
division no longer sufficed to give rise to two similar 
otgahiims, each exactly like their parent. A special 
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mechanism was needed to bring about heredity, and 
according to our author this was found m the nucleus 
This differentiated part of the cell was originally a collec¬ 
tion of reserve biophores. After the division of the 
nucleus the biophores in each half multiplied, and so re¬ 
placed those which had separated from them, and thus 
rendered possible the completion of Lhe new organism 
The structure of the nucleus became still more compli¬ 
cated when amphimixis, the mingling of the hereditary 
substance of two individuals, made Us appearance 
Amongst multicellular organisms, with their endless 
variety of cells, the same mechanism exists, but in a still 
more complicated form Sexual reproduction has arisen , 
that is, the “Anlagen ” for the whole organism are collected 
into a single reproductive cell, two such cells come to¬ 
gether, and the resulting fertilized egg cell contains Lhe 
hereditary substance of two individuals. 

According to Prof Weismann's present view, this here¬ 
ditary substance or germ-plasma consists ultimately ol 
biophores These units are built up in a definite order 
and arrangement into units of the second degree, which 
are termed "cell determinants," or simply “determin¬ 
ants " Every cell of a multicellular organism is domin¬ 
ated in its histological character, and in the rhythm and 
nature of Us division by one of the determinants. Each 
cell has not, however, a corresponding determinant in the 
germ-plasma, but cells of the same sort, as, for instance, 
blood corpuscles, may be represented in the hereditary 
substance by the same determinant In the germ-plasma 
of any species there must be as many determinants as 
there are variable cells or cell groups in the organism 
The determinants are arranged in a definite order in 
units of the third degree termed " ids 71 

Ihese ids, which will be familiar to readers of Prof 
Weismann's latest essay, that on Amphimixis, are again 
built up into idants, and these last probably correspond 
with the chromatosomes, or nuclear rods of the nucleus. 
Thus the germ-plasma consists of idants , the idants are 
composed of ids , the ids are built up in a definite man¬ 
ner of determinants , and the determinants are formed 
of the final units, the biophores. 

It is assumed that the biophores can pass out of the 
nucleus and divide and multiply in the surrounding cell 
protoplasm Amphimixis brings about the mingling of a 
certain number of biophores from one parfent with a 
similar number from the other, and the organism 
whose body is dominated by this mixed assemblage of 
biophores partakes of the nature of both parents. 

In the reproductive cells of the higher plants and 
animals the nucleuB must contain not only those deter¬ 
minants which dominate (he structure, rate of division, 
&c , &c, of the cell itself, but also those which will 
dominate the various cells and systems of cells which 
will eventually arise from the reproductive cell , and 
furthermore these must be definitely arranged in a given 
order, so that they may not be all called into activity at 
once, but may become functional successively, in accord 
with the origin of A* cdlU they control, 

It it not possible within the limits of a short article to 
describe the many ingenious applications of his theory, 
by means of which Prof. Weismann attempts to explain 
such phenomena as the Regeneration of lost parts, 
Reversion, Budding, Alternation of Generations, &c.: all 
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these are brought into hrte, and are shown to be capable 
of an explanation in the theory of germ plasma Di¬ 
morphism and seasdnll dimorphism are explained by 
the assumed existence of double determinants, one 
corresponding with £ach form, and remaining inactive 
during the life-time of the orgartism controlled by the 
other 

Such changes as affect the cell bbdy cannot be trans¬ 
mitted according to this view, since alterations in the cell 
have no effect upon the biophore which in the next 
generation will dominate the corresponding cell of the 
offspring. But, since variation must be ultimately de¬ 
pendent on external circumstances, influences such as 
climate, change of food, &c , are considered to have in 
the course of time some effect upon the determinants, 
and a corresponding change m the organism results In 
this lies one of the chief differences between the germ- 
plasma theory of Prof Weismann and the Pangenesis of 
Darwin Thev both give a possible explanation of heredity, 
but in the latter case the gemmules, coming from every cell 
of the body, afford an explanation of the transmission of 
acquired somatic changes, in the former case the biophores, 
arising only from other biophores, would be uninfluenced 
by any such change AES 


THE BASIS OF ALGEBRA. 

The Algebra of Co-filanar Vectors and Trigonometry By 
R Baldwin Hayward, MA, F.R S , Senior Mathe¬ 
matical Master in Harrow School, formerly Fellow of 
St John’s College, Cambridge (London 1 Macmillan 
& Co., 1892 ) 

HIS work is constructed on the methods of the 
school of mathematicians who derived their in¬ 
spiration from the teaching of De Morgan, a school 
which is represented by many of the most influential of 
our recent writers on mathematical subjects It is in¬ 
tended to occupy the place of the 11 Trigonometry and 
Double Algebra," published in 1849 and now a long time 
out of print, at the same time incorporating such im¬ 
provements in elementary treatment as have been 
evolved out of half a century’s discussion of the founda¬ 
tions of Algebra Those who are acquainted with Mr 
Hayward’s other writings, such as his ‘'Elements of 
Solid Geometry,” will expect a fresh and interesting 
treatment of his subject; and they will not be disap¬ 
pointed On turning over the pages we constantly come 
across elegant touches and happy turns of expression, 
and historical appreciations—the stuff which constitutes 
the basis of literary excellence in mathematical writings, 
Th* treatise Is primarily concerned with the logical 
extfttifition and illustration of the principles on which 
Algebraic Analysis, including Analytical Trigonometry, 
is founded. The utility of this subject in its practical 
applkations renders it a necessary part of even an ele¬ 
mentary course of reading , while a very refined treatment 
of it may lead so far into the notions of the Theory of 
Functions and algebraic continuity in general, as to some¬ 
what overlay the really simple matters with which it is 
concerned. In this country the tendency id elementary 
books has, until recently, been rather to uke the funda¬ 
mental for mu I* on credit, and to make the subject 
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consist of the development of their analytical and prac¬ 
tical consequences The philosophical pnnqfcries which 
bind them into an organic whole have retained so much 
the aspect of d posteriori developments, that there 
some temptation to proceed in the view that Mathe¬ 
matical Analysis is an inductive science like Natural 
Philosophy , that it is one part of the Bcience to invent 
and verify the formulae, while the logical calculus which 
gives them precision and limitation is quite another de¬ 
partment The great majority of readers of the elements 
of Algebra have no time for an exhaustive discussion of 
the nature of continuous quantity and all the types of 
singularity to which it is liable , while on the other hand 
complete neglect of (he logical basis of Analysis deprives 
it both of a main source of its interest, and of a large 
part of its value as an intellectual training Hence arises 
the importance, even in presence of the complete theory 
with which a specialist must be acquainted, of the sim¬ 
plification and improvement of methods of exact treat¬ 
ment within the domain of elementary ideas, 

The author’s method starts off from an <) priori dis¬ 
cussion of the Algebra of Co-planar Vectors, which leads 
him to the two modes of specification of a vector, as a 
power of the fundamental vector, and as a sum of com¬ 
ponents The identification of these two expressions 
leads to the analytical definitions of the sine and cosine , 
and by way of certain theorems m algebraic limits [whose 
explicit enunciation is by the way not essential] to the 
orderly development of the subject The theorems con¬ 
cerning senea which involve the complex variable are 
strikingly illustrated by corresponding vector chains, and 
geometrical interpretations are throughout very copious- 
The treatment is here so full and many-sided, that it 
would form an interesting occupation for the reader to 
take up the other aspect of the matter, and try to pick 
out the simplest and briefest analytical foundation on, 
which the formula required for practical applications 
may be built 

The remarkable formula of p 115,(4810475. ) • — 1, 

if removed from the context in which it is set, might be 
propounded as a puzzle in interpretation The author 
introduces us straight off to an expression with a com¬ 
plex index, and proceeds to ascertain whether any mean¬ 
ing can be assigned to it, which will allow the inclusion 
of such expressions in the algebraic calculus. The 
geometneal method gives him very neatly and definitely 
an expression for the values of A®, where A and B are 
both complex, by means of the vector ribs of a fan of 
equiangular spiral form But when the conception of 
logometers (analytical logarithms) to a vector base corner 
up for interpretation, the answer proves to be some one 
of an infimto-infinite series of vectors* related to one 
another in a manner so complicated as to elude definite 
grasp ; and we have arrived at a case m which the in¬ 
clusion of the function in our calculus would, In the 
absence of special machinery of representation hke a 
Riemann's surface, be best avoided. 

The origin of all difficulty in the treatment of complex 
algebra lies in fact in the multiplicity of values ofthe 
functions with which it deals. If each function can 
defined as spread put in a multiple sheet so as to be 
single-valued at each point on eads leaf of the sheet, a 
great part of the trouble disappears. We can then if we 
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please make explicit use of the Principle of the Perman¬ 
ence of Equivalent Forms, which, after having been ex¬ 
pounded at length and defended by Peacock (appendix 
to “ Algebra ,J ), has been summarily rejected as misleading 
and unmeaning by many recent authors To the formal 
reintroduction of this principle Mr Hayward's language 
exhibits a tendency to return Outside the domain of 
elementary Algebra, its strict employment in the prolon¬ 
gation of an analytical function into a new region is 
indeed of common occurrence in Analysis ; while its ten¬ 
tative application In unrestricted form, as an instrument 
of suggestion and discovery in the Theory of Operations, 
19 fundamental. To the effort to widen the limits of 
interpretation in connexion with it, has been due most of 
the advances in Analysis 

It Is a fundamental question in mathematical logic how 
far, after having earned the stream of our analysis through 
regions of uninterpreted symbols, and having at length 
arrived at a stage in which these symbols have disap¬ 
peared, we are entitled to claim this procedure to be 
demonstrative It is of course of the very essence of 
Algebra that the intermediate steps of its analysis remain 
uninterpreted , though in the Algebra of real quantities we 
have a tacit assurance that an interpretation can be sup¬ 
plied if necessary Why then was there an objection 
to a similar procedure in the Algebra of complex quanti¬ 
ties , and what is the source of the timidity and doubt 
which characterized the use of complex analysis before 
us geometrical interpretation was developed ? Simply 
that complex quantities turned out to be multiple-valued, 
and that the selection of the proper value under given 
circumstances had to be settled by tracing the continuity 
of the quantities in a way that was to the mind practically 
impossible until a visual geometric representation was 
discovered. The Argand diagram is not essential to the 
logic of the matter , it rather makes Analysis possible by 
bringing its scope within our grasp It simply forms a 
more extensive and systematic example of the method 
which has been in use since the time of Descartes for 
studying functions and approximating to their roots, by 
aid of their graphical representation 

The Principle of Permanence of Equivalent Forms thus 
lies at the very root of Algebra, but it is rendered ineffective 
by indeterminateness of interpretation Its strict use, 
when most needed, is subject also to another hitch. It 
requires that the forms be expressed in exact terms , an 
infinite senes must be expressed in the sum of n terms 
together with a residue R These residues must be 
retained throughout the analysis until we arnve at a point 
where interpretation comes in, and it must then be 
settled how far they can be neglected In the circumstances 
of the actual interpretation. In the language of Mr 
Hayward, it cannot be asserted about series that are not 
absolutely convergent, that the fundamental laws of 
Algebra bold without limitation 

It it perhaps a question how fagthe idea, thus restricted 
and safeguarded, is worth being, expressly retained as a 
working principle of ordinary Algebra. In subjects like 
to CakUM of Operations and Finite Differences, which 
tra still In an irnsytematized stage, vt cannot be dispensed 
"tip } the extent to which Its use ip boldly pushed, 
Morgen and Boole, even to the discussion in an 
apetatfopUi manner of divergent series without their 
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residues, contrasts with the more exact processes of recent 
Analysis. How far this boldness arises from the profound 
logical studies of these writers, and their appreciation of 
the imperfect character of inference at the best, may be 
a subject open to discussion* 

In connexion with the doctrine of convergence of 
senes, the author gives a very clear account, from Sir G 
Stokes, of how it is that, on approaching certain critical 
points, the convergence may gradually fall off and finally 
disappear. The illustrations employed are algebraic 
senes of an exceptional character , and the whole cir¬ 
cumstances may possibly suggest to the uninitiated that 
it is a phenomenon of exceptional rarity The most 
natural context ib, of course, in connexion with the 
wonderful and far-reaching theory initiated by Fourier, 
by means of which functions arbitrarily discontinuous are 
expressed by seemingly continuous senes In that con¬ 
nexion, the necessity of explanation is so obvious that it 
is interesting to examine the previous attempts at eluci¬ 
dation Thus De Morgan, in 1639, is able to conclude 
(“ Diff and Int Calc.," pp 233, 239) that such discon¬ 
tinuity cannot occur in senes proceeding by powers of a 
real variable , that in other cases it occurs only through 
the series becoming divergent at the point Of discontinuity 
It is, however, an important question how far it would be 
allowable to avoid burdening an elementary exposition 
by complete precautions against the existence of anomalies 
like this, which would hardly have originally occurred to 
any one in that early stage 

The book ends with a wider survey, including a clear 
and interesting account of Cauchy's theory of the radical 
points of a rational function The graphs of the cubic 
s 3 + as, which are given as an illustration, would also 
form excellent and rapid examples of the Rankine-Max- 
well method of graphical addition, applied to the separate 
graphs of and as J L 


FOSSIL PLANTS AS TESTS OF CLIMATE 

Fossil Plants as Tests of Climate, being the Sedgwick 
Prize Essay for the Year 1892 By A C Seward, 
M AjFGS, Lecturer in Botany in the University of 
Cambridge (London * C. J. Clay and Sons, Cam 
bndge University Press, 1892.) 

HIS admirable essay la really a digest of the opinions 
of the principal writers on fossil plants, so far as 
they throw light on geological climates, and a critical 
rlsuml of the subject up to date. It should be read by 
all who prefer to deduce the relative temperatures 
of various latitudes in Use past from such solid data as 
assemblages of ferns, cycads, and conifers, the ancestors 
of living genera and species, rather than from utterly 
extinct belemnites, ammonites, and saunans, of whose 
habits little can ever be known, and which might have 
drifted far out of their temperature zones by warm and 
cold sca-cunents 

Perhaps if any criticism can be made, it is that 
too little has been said by the author as to what is 
known of the Mesozoic floras, which, if scanty, are 
extremely interesting In fact only the widely sepa¬ 
rated PaJssozoic and Cenocoic floras are fully dealt 
with. Owing to the magnitude, difficulty, and freshness 
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of the problems presented by the former, they have re¬ 
ceived the larger share of attention and have ever 
attracted some of the most acute and philosophic of 
scientific workers But while the researches of such 
investigators as Williamson and Renault into the actual 
structures and affinities of the carboniferous plants have 
been rewarded with the most brilliant successes, attempts 
to speculate and theorue have only been productive of 
barren controversy All inferences as to the temperatures 
in which they flourished have merely been inductions 
from unknown data their affinities with existing plants 
are so remote that they can tell us of little beyond moist 
climates and spong), marshy soils, liable to inundation, 
with possibly an atmosphere more highly charged with 
carbonic acid than at present But that neither the flora 
nor identical conditions were uniformly present over the 
whole land during the deposition of the carboniferous, 
becomes every year more apparent, and perhaps few 
would now maintain that fossil floras met with in widely- 
dlfferent latitudes must necessarily be contemporary be¬ 
cause similar, or reject as impossible the correlation of 
the Glossoptens floras of the southern hemisphere 
simply because they are so dissimilar 
Tertiary floras, however, have to be approached from 
almost totally different standpoints, for here minute in¬ 
vestigations into vegetable structure can only excep¬ 
tionally lead to important results On the other hand 
it maybe possible to predicate the climate that any group 
among them would have required, with almost perfect 
accuracy. Allowing that even most closely-allied 
species may have had different habits, enough remain 
that are practically identical with living species These 
not only prove to us that in every land in our hemisphere 
the temperatures remained warmer throughout the 
Tertiary period than at present, but also that the tem¬ 
peratures were far from equable during Eocene time. 
Thus it is impossible to hesitate as to the evidence of the 
flora in the lower stages of our Eocene, which exhibits 
an abundance of planes, poplars, and alders and an ab¬ 
sence of all approach to sub tropical essences , nor as to 
that of the London Clay, with its tropical nipas, sabals, 
and a host of others almost indistinguishable from species 
existing at the present day There is scarcely need of 
the corroborative evidence of the Mollusca as to cooler 
seas in the Thanets, nor of tropical conditions in the 
large turtles, crocodiles, snakes, and nautili of Sheppey 
In fact, the temperature of the spots occupied by Read¬ 
ing, Bournemouth, or Mull at a particular stage of the 
Eocene could be predicated from the fossil floras almost as 
accuracy as from living plants If the same cannot be 
said of the Arctic regiohnt is simply that the specimens 
brought home are, perhaps from the exigences of travel 
and Inexperience of the collectors, for the most part so 
imperfectly preserved and fragmentary, that few of the 
determinations cAn carry the smallest weight It may 
feiiit quidnuncs to accept indeterminable fragments as 
evidence of the growth of palms and cycadi in the Green* 
land Eocene—It Is time the Miocene age of these beds 
was relegated to the Umbo of Coal-measure palms and 
yuccas—and to become excited over the presence of a 
sub-tropical flora wfthln the Arctic circle ( but as a fact 
it is doubtful whether anything has been discovered there 
which might not hive grown in our own temperature, If 
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slightly modified, a state of things which it is conceivable 
the damming back of the Arcttc seas by the land connec¬ 
tion which then exiBted between Europe and America, 
aided by an active Gulf Stream, might have brought 
about When we come to the Miocene, worked out as 
that of Switzerland was by Heer, or still more the 
Quaternary, with such data as those laboriously amassed 
by Clement Reid, the inferences as to climate are still 
more irresistible 

As to evidence of the age of rocks, plants are less trust¬ 
worthy, because they have neither been so perfectly 
studied nor are their zones as yet at all properly defined 
All we c^n say is that certain assemblages are found 
in association at the beginning of the Tertiary, and 
that changing temperatures have since compelled them 
not to disperse, but to migrate far and wide Fewer pro¬ 
bably of the species are extinct than is generally supposed, 
and the primitive associations have held together perhaps 
to the present day, with many gaps from extinction and 
desertion and a large infusion of recruits through the 
ordinary causes of evolution, stimulated by the increase in 
browsing mammalia Whether, on the other hand, the 
marine deposit zones are really entitled to the weight at¬ 
tached to them as evidences of age, except locally, is not so 
clear They are usually the littoral deposits of a limited 
area, where some changes of level or current have appar¬ 
ently suddenly driven out the fauna ^nd introduced new 
colonies more adapted to the changed conditions If we 
could follow the subsequent wanderings of these assem¬ 
blages under the sea our faith in their sudden extingfcon 
and consequently in their chronological value migfc%€ 
greatly modified At all events, many of the Icbs cim- 
spicuous groups of mollusca, when critically examinm, 
prove to have surprisingly near relatives in distant seas 
at much later periods, and even at the present #y 

J Starkie Gardner 


OUR BOOK SHELF 

Ptonecrs of S^icnc* By Oliver Lodge, F R S (London 
and New York Macmillan and Co, 1893) 

This book consists of eighteen lectures on the history 
and progress of astronomy, which were delivered by Dr 
Lodge in 1867 11 The lectures having been found 

interesting/' he thought it “ natural to write them out in 
full and publish, 1 ' ana, although this can scarcely be con¬ 
sidered a sufficient excuse, the intrinsic merits of the 
work are abundant justification for its existence. In 
Part 1 , 11 From Dusk to Daylight/’ the progress of 
astronomy from Copernicus to Newton is traced in a 
senes of vivid pictures of Copernicus, Tycho Brahe, 
Kepler, Galileo, Descartes, and Newton; while Part If , 
"A Couple of Centuries' Progress,” brings the history 
of gravitational astronomy from Newton down to the 

S resent time. In these latter lectures Rocmer and 
radley are associated with the velocity of light and 
aberration , Legrange and Laplace with the solar system 
and the nebular hypothesis ; Hertchel with the motion 
of M fixed " stairs; Bessel with the distances of Stars, 
Adams and Levemer with the discovery of Neptune , 
and Lord Kelvin and George H Darwin with tide* Dr 
Lodge has been able, by judiciously combining dear 
statements of scientific facts and la wJ* with interesting 
titfsonal details, to give his lectures all the c^arm of a 1 
radiance. The book is an admirable introduction to the 
btudy of astronomy, and no better gift F6r a beginner 
could well be chosen , while to those to whom gray of 
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its details are already familiar, the picturesque clearness 
f with which they are presented will make their knowledge 
more reel and more complete The standard of excel¬ 
lence maintained in the lectures makes distinction diffi¬ 
cult and invidious, or we would distinguish the lectures 
on Newton and those on tides as models of what such 
popular scientific expositions should be The book is 
copiously, and, on the whole, well illustrated, but some of 
the illustrations—notably those of clusters and nebula — 
are very familiar and somewhat out of date A curious 
mistake occurs on page 291, where a well-known draw¬ 
ing of a comet appears as an “ old drawing of the Andro¬ 
meda nebula ” The illustration on page 326, showing 
the paths of Uranus and Neptune and their relative 
positions from 1781 to 1840, and professing “ to illustrate 
the direction of their mutual perturbing forces, 1 ' is partly 
misleading, but id introducing this Dr Lodge has 
erred in good company, for the diagram, originally due to 
Dr. Houghton, appears in many of our recent astronomical 
text-books A I 

Electric Lighting and Power Distribution Part I By 

W Perren Maycock, M I E E (London . Whittaker 

and Co , 1892 ) 

This cheap and useful little text-book has been written 
for the author's junior students, as he is of opinion that 
no trustworthy elementary work on the subject is to be 
obtained The scope of the work has been limited to 
the sylDbife of the ordinary grade examination of the 
City and Guilds of London Institute We find, however, 
much information on subjects not usually found in other 
manuals The book is freely illustrated, and the de¬ 
scriptions are clear 

It is very important for the junior student to under¬ 
stand dearly what is meant by a line of force, and to 
gTasp the fact that lines of force are only assumed to 
exist, because, by such an assumption it is possible to 
explain many, otherwise inexplicable, phenomena On 
page 47 we find the following statement —“ The power 
which any magnet possesses, of picking up pieces of 
iron, and of acting upon another magnet, depends 
upon the existence of lines of magnetic force" This 
quotation is vague, a junior student might easily 
imagine thht the lines of force really existed, whereas 
they are purely assumptions, to elucidate the pheno¬ 
mena of magnetic attraction The illustrations of 
simple bar magnets, solenoids, and electro-magnets, in 
which the lines of force are delineated, should have the 
assumed directions of the lines of force clearly shown by 
arrow-beads. This might be done with advantage in 
Figs. 17 to 20 

Chapter IV deals with induction of events, electro¬ 
magnetic induction, Faraday's Law, and concludes with 
a dear description of magneto-motive force, magnetic 
resistance, magnetising force, induction and permeability 
These latter are very difficult for a junior student to 
understand thoroughly, and the author should have 
devoted more space to the discussion of these important 
points in dynamo construction One particularly good 
feature in this text-booa is the large number of questions 
arranged at the end of each chapter These are well 
suited to test the knowledge of a student Chapter V 
deals generally with electrical tearing* measuring instru¬ 
ments used In installations, and meUtfs for measuring 
the current, such m Teague's, Ehhu TQomson's, and the 
Wright-Ferrautl Chapter VI concludes the book, de¬ 

scribing the -principle of the dynamo, different types of 
i&achinos, and the construction of the vgflous parts* 
Taken as a whole this book attempts so o much. The 
Inattfr described has suffered considerably by condensa¬ 
tion, p serious thing where junior students are concerned. 

of the illustrations hre good, some are l^s- 
fJpCL and Fig, 98 is decidedly wrong, powmg the brushes 
Mtfef mie direettoh qf totation, and the arrow indicating J 

m rfVpst. 
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On the other hand the sequence of matter is good, 
and a student should learn much from the work. The 
author takes great pains to describe clearly the many 
units involved, particularly the applications of Ohm's 
law The book would last much longer in the hands of 
the average student if the present paper binding were 
replaced by something stronger 

The Naturalist on the River A masons, By Henry 

Walter Bates, F R.S With a memoir of the author 
by Edward Clodd Reprint of the Unabridged 
Edition With Map and Numerous Illustrations 
(London John Murray, 1892) 

This work is so well known, and has long held so high a 
place among scientific books of travel, that it is unneces¬ 
sary to do more than note the appearance of a new 
edition, It is clearly printed on good paper, and the 
illustrations are well reproduced The introductory 
memoir by Mr Clodd 19 a most welcome record of the 
main facts of Mr Bates's cireer The materials for this 
interesting sketch were enriched by letters placed at the 
author's disposal by Sir Joseph Hooker and Mr Francis 
Darwin An excellent portrait of Mr Bates is included 
in the volume 

LETTERS TO THE EDITOR 

\.Tht Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake 

to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notut is taken of anonymous communications ] 

A Propose^ Handbook of the British Marine Fauna 
Such a handbook as Prof Herdman suggests li so much 
wanted that many naturalists must from time to lime have felt 
templed to eas&y it Bat the difficulties are very formidable 
Prof Hcrdmin uccms to contemplate the preparation of such a 
work mainly ai a labour of compilation. But the groups where 
compilation would nearly suffice ore just those where the hand¬ 
book is least required On the other hand, such a group ai the 
Amphipoda, m spite of Canon Norman and Mr StebbJng’s 
many papers, is still m great need of revision , It via only tne 
other day lhat Cahon Norman opened our eyes to our rich fauna 
of Myslaw, before which time no search among published records 
would have told us anything worth the havmg , we are in just 
the same position as to our British Cumacea, until Canon Norman 
ogam reveals the treasures of his cabinet. our Pycnogrns are 
almost as little known In every one of these groups, and in 
many others like them, the preparation of a hand-list would need 
the experience of a specialist, juat as much ai the Tunlcata would 
require Prof Herd man's own special knowledge The area to 
be embraced is another difficulty Prof Herdman proposes to 
Lake the British area as defined by " Canon Norman's" B.A 
Committee in 1S87, on which he himself served But the com¬ 
mittee's report was repudiated by Canon Norman hlmaelf, who 
afterwards suggested a wider 11 British area," whose boundaries 
I fancied had since been recognized as more suitable by every¬ 
body However the Bntiah area be defined, there will long 
remain a difficulty in the numerous forms not yet recorded from 
within It, but which are likely, or certain, to turn up when sought 
for Such things as the parasitic add other Crustacea described 
of late years by Glara o*d his pupili from Wicnareux form a 
case in point I am Inclined to think that to make In the first 
instance a hand-list of the whole fauna of the North Atlantic 
basin would be not a bit more difficult, but In some respects 
easier, than to restrict the list to the Bndjh area alone/ That 
it would be incomparably more useful Is certain. It would make 
a book not mors than three times (perhaps little more than twice) 
U big as Carus'i 94 Fauna Mediterrenes/' And ft would-be a 
very Important step towards that new j ysterna nature of which 
the Germans are already beginning to talk, and which it is high 
time were began 

Bat Prof. Herdman both asks discussion of his plan, and also 
favttfcs Criticism on his execution of it Take his very fint Ulus- 
mj Ire genus, which he tabulates as follows 

ANTK5NULA11A.—Steins simple or branched , pinna vertj- 
dlbUe ; Uematopbores along the stems , gonolheca axillary, uni¬ 
lateral. 
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A artfeHmna, L , item 1 clastored, usually simple , hydrotheca 
separated by a joints 6 to 9 in high. Gen. dialr deep w 

A ramoja t Lsmk , itcmi single, usually branched , hydro- 
theca separated by 1 joint only 6 to 9 in, high Gen. diatr 
deep w 

Now there are m nematophores along the item, but only on 
the pinna , A ramosa may sometimes grow up unbranched, but 
L for one never saw it so, and A ariUnmtta is always simple, 
save by the rarest individual abnormality , the dimensions are 
quite inaccurate, for we have A anSenmna here of all sizes up 
to 24 inches high. The distribution given 11 too vague In the 
report of the B A Committee, which Prof Herdman goes by, 
deep water 11 defined as that below 100 fathoms , but these two 
are not deep water species, either in that or any other common 
use of the phrase The authorities are very loosely given A, 
anUnmna, L , should be (L ), and if the bracketed authority, 
f e the original user of the specific name, 11 to be the one quoted, 
then for A ramosa t 1 think Lamk Bhould g've place to(Lamx ) 
And why is the authority for the genus left out altogether ? 

Moreover, even if these definitions were verbally accurate so 
far as they go, they would only suffice to exclude one another, 
with no reference to other non-BriUih species They are rather 
definitions of groups of Ipepes or sub-genera, than of these two 
particular forms It would not matter very much, perhaps, in 
this case, where other species are not likely to turn up upon our 
coasts , but such definitions, drawn with reference only to known 
British forms, would soon lead to hopeless confusion in the case 
ofless known groups D’ArcV W Thompson 

Dundee, January 11 

On an Abnormality Id the Verna of the Rabbit 

Amongst a number of rabbits dissected in my laboratory 
last term, one specimen exhibited a peculiarity in the venous 
system which is especially interesting in connection with 
HochsleUer's and Macalisicr's accounts of the development of 
the veins Unfortunately the specimen had been too far dis¬ 
sected before the abnormality was noticed to follow out every 
detail 

The blood from the hinder extremities, unnogenltQl organs, 
and abdominal walls, passed into a large vessel having the 
position and relations of a postcaval posteriorly Instead, 
however, of passing through the dorsal border or the liver to 
penetrate the diaphragm, u was seen at the anterior part of the 
abdomen to correspond to the azygos, receiving the superior 
intercostal veins, and opening mto the right preoaval. This vessel 
evidently, then, corresponded to the persistent right posterior 
cardinal The portal system was apparently normal, and the 
hepatic veins opened into a postcaval, which extended through 
the diaphragm to the heart in the usual manner 

Thus the independently-formed section of the postcaval 
{Ltbtrab'chmU) had I a ken on no connection with the part 
developed from the cardinals ( Um\trcnabschnitl\ but had 
remained ax a separate vein, bringing back the blood from Lhe 
alimentary organs (and ? diaphragm) only. 

I have not thought It necessary to do more than mention these 
facts, as the whole questiou has recently beeo fully dlxcutted by 
Dr A Robinson ( 4 'Abnormalities of the Venom System and 
their relation to the Development of Veins," "Studies in 
Anatomy from the Anatomical Department of the Owens 
College," vol 1 p 197, Manchester, 1891). The above cate, 
however, supports the view that the renal veins are direct tri¬ 
butaries of the right cardinal, and not of the postcaval; while 
the reverse conclusion is derived from Dr Robinson's obser¬ 
vations. W N Parker. 

University College, Cardiff, January 14 


pifflcultiee of Pliocene Geology, 

, You ^ere good enough to print a letter from me a week or 
.wo aguk hi which 1 caHed attention to some of the difficulties 
Id exfUpJAg the distribution of the so-called Pliocene beds. I 
ihouJdllke to prosecute thp subject a Utile further 
The geographical distribution of the mastodon la assuredly one 
of ihs greatest paradoxes in natural science. 

As la well known, it occurs both In North and South America, 
and on both sides of the Rocky Mountains and the Andes. It 
has pot occurred, however, so far as I know, north of the greet 
Jakes in the east, dor of Oregon In the vest, nor hsi it ever been 
reported from Alaska, where mammoth re main i are so abundant 
I do not know any evidence that It has been found anywhere in 
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Asia, north of the Himalayas, neither In China, nor Msnchuni, 
nor Mongolia, nor Turkestan, nor in Siberia , nor has It occurred 
in European Russia, except dose to the Black Sea, nor in Poland, 
nor in Scandinavia, nor in North Germany 

In the Old World Us cone of distribution extended from India 
to the Pyrenees, including the Mediterranean borders, the 
valleys of the Danube, and Lhe Middle Rhine, Eastern Eng¬ 
land, and perhaps Iceland, whence some teeth are said to have 
been sent to the royal collection at Copenhagen This distri¬ 
bution of a very highly specialized beast is certainly molt extra¬ 
ordinary Granted that the mastodons of Western Europe and 
those of America are slightly different, the difference is so slight, 
that, as Falconer says, Cuvier treated them as the same species, 
and they cannot have been very long isolated Yet how are vfc 
to explain the facts, and do justice to the widespread view that 
Lhe ocean areas are very old ? 

It seems to me as clear as anything can be that when the 
mastodon was distributed over Western Europe and America, 
there must have been a land communication between the two 
areas, and I cannot see how, with the facts before us, we can 
escape the conclusion that Lhu connection must have been across 
either the Atlantic or Lhe Pacific, not in high but id low lati¬ 
tudes, perhaps across both 

The mastodon is not the only ammal which points the same 
lesson The mochairodua, a very highly specialized feline, ha* 
been found both in the Old and ihe New World, but did not 
inhabiL the great paloearctic province of Europasia, east of 
the Rhine, nor America north of the great lakes The Amert 
can jaguar, a mere variety of the Old World leopard, 11 another 
ammal with the same abnormal distribution, so are the American 
and the Old World tapirs. 

Now this connection between the Old and the New World 
cannot, so far as we can judge, have been in high latitudes, for 
the forms in question have not occurred 10 high latitudes. If 
the connection had been across the Northern Pacific, we should 
have had some remains of these animals in Japan, where more 
than one fossil elephant hoi occurred , or in the Sandwich islands, 
which are, to all appearances, a very old land surface . 

The connection must, therefore, if it was across the tfSeific, 
have been across its more eqoatoria' part It scorns similarly 
to follow from the absence of these animals in the high latitude* 
of America and Europe, save the doubtful case of Iceland, that 
in the case of the Atlantic also the land bridge must have been 
further south, and perhaps where the Atlantic islands still re¬ 
main One more Inference If there was a pcnanuular or 
circular belt of land about the earth in the tropical or sub¬ 
tropical zone over which these beaiti could travel, It would pos 
sibly account for the tertiary climate of high latitudes having 
been a warm one, os we know it was A cone of land in the 
tropica would act as a furnace, whose heat would bo widely dis¬ 
tributed by the ocean currents in contact with it 

The views here urged, it will be said, are like those of lhe 
■dvocates of a Miocene Atlantis They are in essence very 
different, and meant to explain a very different phenomenon, 
namely the aberrant and abnormal distribution of the mastodon 
and its companions. The mention of the Miocene Atlantis, 
however, suggests another and more critical difficulty in explain¬ 
ing the Pliocene beds, but this must be postponed to another 
letter HENRY H HuwORTH 

The Athcnwum Club, January 13 


Earthquake Shock*. 

A series of slight earthquake shocks have lately occurred ii 
this district, viz. January 3, a. 15 p.m. at Severn Junction(E.J.L.) 
January 4, 11 a.m , Itton Court, Chepstow (a heavy plant stag 
m a greenhouse was seen to move four times by Mr J. Curr 
and the Rev, N, S. Barihropp), January 5, between 2 and 
□ m , and again on Lhe 6th (a little earlier), Llanthony Monastery, 
(a rumbling noise on the Black Mountains near the monastery 
Mr. P. E. Hill) j January 14, 6 55 p m., a shock lasting more 
than a second. Bigs wear House, Coleford, Mr. J V. Newberj 
(Mr. Newbery has bad experience of earthquakes, from a Long 
residence In Japan) E, J. Lowe. 

Shlrenowton Hill, Chepstow. 

The Weather of Bummer, 

I AEG ret to find that, fa making a qootatfaa at the end o 
my letter last week (p. 246), I erred in supposing Mr. Symoei 
to be the writer. I beg 10 apologize for the alip. A B p. 
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ON THE ORIGIN OF THE ELECTRIC NERVES 
IN THE TORPEDO, GYMNOTUS, MORMY- 
RUS AND MALAPTERURUS 

HE subject of this communication may seem remote 
and uninteresting, but it will not be difficult to 
*how that questions of the highest importance for phy¬ 
siology, anatomy, and the Darwinian theory are closely 
related to those touching the structure of the electric 
organs of certain fishes and the laws of their functions 
The fact that the body of an animal should become a 
•complete electrical apparatus acting at the will of its 
owner induces us to inquire how this extraordinary result 
has been attained, that is, to investigate the origin of 
the electnc organs of fishes, and the manner in which 
the animal throws them into action We shall see that 
in pursuing both lines of enquiry we open far-reaching 
views into regions as yet unknown 

According 10 the present state of our knowledge there 
can be no doubt that most of the electric organs hitherto 
discovered are of muscular origin It is not my intention 
to dwell on this transformation of muscular tissue, but it 
may nevertheless prove interesting to cite an example of 


The well-known electric eel of America, Gymnotus 
elcetncus , has only the external shape of an eel, and is in 
reality ft very short fish, carrying very powerful electric 
organs in a long tail springing from a very short rump A 
transverse section of the tail shows that a part of the 
muscle is changed into electric organs, while another 
remains unchanged 

In the different kinds of electric skates— Torpedinids 
—the electnc Organs are developed from muscles, which 
originally belong to the branchial arches and the arch 
of the lower jaw 

When we look to the nerve apparatus which enables 
the fish to throw the electnc organs into action by a 
voluntary impulse, we find in every case wonderfully 
developed ganglion cells from which the impulse is trans¬ 
mitted directlv to the electric batteries Such a coinci 
dence certainly cannot be the result of mere chance 
But beyond the invanable presence of large ganglion cells 
as the starting points of electric nerve fibres there is 
very little uniformity in the arrangement of these elements 
in the different sorts of electrical fishes , on the contrary, 
there are most remarkable and striking differences 
not only in the position but also in the number and in the 



Fir. 1 —'Traruveru nsclion of lh« Utl of Mormyru* cyjrfnvidti Fig a —GiniUon eclli from tool* of aleatnc of Torpedo 


the completeness with which such transformation can 
take place , I refer to the Mormyrus—the so-called pike 
of the Nile—a fish which has only oflatebeen sufficiently 
known to possess electric power A transverse section of 

the tail of any or JI -- ,JV — : —““— 

than the vertebn 
attached to the b 

section of the tail of Mormyrus (Fig I) shows n$ con¬ 
spicuous muscles, but in place of them electnc tissue 
filling up the entire space occupied by muadei In ordinary 
fishes. Of the hratctilar epparaiqs there is nothing 
left except the longitudinal tendons passing omftde the 

anteriorly. 



ahteriorty. If these 
onnyrui would be unable 


1 Monny 


electric organs from muadei 
tendons werfc cut across thq 
to move Its tail. j 

4 Omitting the complies ted arrangement qf hjttological 
elements in this modified muscular tissue iq the different 
electrical fishes—which couki not b sufficientiy explained 
without a Urge number of HTusrr*fkm%— it may be sufli- 
ttat to state that a kind ef swelling loosens the molecular 
elements of the musdef and allow! them to be settled 
Main In a very regular but quite new form. 
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appearance of these nerve centres It is to be hoped 
therefore, that aofrte important views regarding the 
character and functions of ganglion cells in genepf may 
be suggested by their study 

In the Torpedo the electnc ganglion cells— Ijeyig in 
vast numbers—form a bean-shaped mass In the medulla 
constituting the well-knoWn electric lobe It represents 
modified motor cent re I of the vagity nerve ; antenoriy it 
is covered by the cerebellum, but emerging from beneath 
that organ, the lo^e iadfeeaaei rapidly where the largest 
electnc nerve leaves the medulla. Lower down tfs size 
again diminishes, where It gives nso to the fourth electric 
nerve and terminates quite free in a blunt point on each 
side. On counting the ganglion cells m a complete senes 
of sections one Ms the number to be about 54,000—a 
number that can b£ found to nearly correspond with the 
fibres in the electric nerves that arise from them. A trans¬ 
verse section of the medulla, closri io the spot where the 
roots of the electric nerves are gathering, shows the so-called 
axis cylinder pfocessea of the cells entering the roots to 
form the nerves. This Is seep In Fig a—a photogram taken 
frotn nature like allthe ether illustrations of this paper 
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Even the first and smallest of the electric nerves shows 
a gTeat number of nerve fibres collected into bundles 
which on transverse section appear as if perforated by 
numerous small openings—each apparent aperture being 
a nerve fibre 1 counted about 8039 fibres in the first 
electric nerve, in the second or largest about 23,770 f in 
all four nerves about 58,318 fibres This total exceeds 


electric nerves in the spinal cord, where the tail 19 en¬ 
dowed with the electric batteries, as seen in Fig 1 The 
cells are very soft, and must be very carefully preserved 
to show all their details Their regular undivided axis 
cylinders leave the cord-Like motor roots, and form a 
sort of plexus before leaving the vertebral canal. It is to 
be considered as a very important fact, that broad pro¬ 


that of the ganglion cells by at least 4000, but the die- cesses of the cells regularly intercommunicate on so large 


panty of number is probably to be accounted for by the 
impossibility of getting an exact total from a senes of 
sections where the cells are very often dragged away by 
the knife 

The ganglion cells of the Gymnotus, or electric eel, are 
disposed in a different manner Behind a short portion 
at the anterior end of the spinal cord where ordinary 
cells are found, the grey substance contains large rounded 
ganglion cells, the most anterior of them forming a semi¬ 
circle around the central canal of the cord Since these 
first cells extend in front of the most anterior electric 
nerves, a transverse section of this region shows no axis 
cylinders leaving the grey substance, all being directed 



Fig J.— Cffamuttlmlnf Electric Lh lb« Sptuj Lord dT Mormyrun 


downwards to the gathering place of the first electric 
4erve roots, and therefore must be cut off, If, however, a 
trans ude section be made in the middle portion of the 
Cord the whole grey matter Is seen 10 be packed with 
ejnctric cetii ana theijr axis cylinders are seen passing 
Very straight and undivided 10 jpkt the electric nerve roots 
ft once. The ocher processes of the cells are so rale and 
fine that 4 is impossible to recognize them sufficiently 
well in a complete section. Since the electric batteries 
extend 1 »|ong both sides of the tail to Us very edd, the 
electrtO nerves and their ganglionic centres have 1 similar 
extension., The electric cells form a continuous column in 
the »jdnsJ6ord f but it is Very slender, therefor^* notwith¬ 
standing ton great Ibhgltndinail extent of the electric 
centre, fee number of cella Is not so very great, I esti¬ 
mated the total number of cells to be about 60,000—not 
many more than the estimated number in the Torpedo. 

The genu Mormyrus, whose electric power was 
doubted until quite recently, resembles the Gymnotus m 
the structural arrangement of its electric apparatus. 1 
was fortunate enough to find the ganglion cull for the 
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a scale that their union into a complete system for 
simultaneous action cannot be doubted 

Fig 3 shows such cells in the grey substance of the 
spinal cord ; the intercommunicating processes can be 
seen much more distinctly in the microscopic slide and 
even in a photogram, than they appear in that figure 
The axis cylinder of each cell being a well-defined 
undivided process, the intercommunicating processes 
must be regarded as protoplasmic in the sense expressed 
by Deiters Their general intercommunication cannot 
have any other significance than to insure equality of 
action in giving the impulse to the electric batteries If 
that statement be admitted the protoplasmic processes of 
the cells must have a conducting function 
If that be true in the Mormyrus there is no 
reason whatever why it should be otherwise 
m other vertebrates Yet Golgi maintains 
that the protoplasmic proceises of nerve cells 
are to be regarded as having a simply nutritive 
and therefore a non-nervous function 

There is another most remarkable fact in 
the organization of the Mormyrus having 
reference to the combined action of the 
electric organs on both sides The upper 
as well as the lower electric nerves form a 
decussation outside the vertebral canal re¬ 
sembling the chiaima of the optic nerves l 
am not acquainted with any other instance 
of motor nerves crossing the median plane 
to the tither side of the body outside the 
cerebrospinal axis In all other cases they 
are outside the brain and the spinal cord 
confined to their own side of the body to 
insure the isolated action of each muscle 
or group of muscles on that side It is 
therefore stated that in changing the motor 
into an electric function these nerves at the 
same time became liberated from the strict 
rules of their predecessors. Certainly the 
case of Mormyrus gives a very good idea 
of the extraordinary power of adaptation to 
function with which Nature is endowed , but 
who can say how this particular anatomical 
arrangement could CQme about by gradual 
variation ? I consider this difficulty flu- 
greater than that relating to the first development of 
electric organs in general which is so frequently the 
subject of reference. 

Since the celebrated investigations of Prof E. 4 u Bois- 
Reymond have shown that the fpnetion of the jfaUjsedUr 
system is intimately associated with etottrfo, chmfttp It 
is permissible to take them into account where muscle 
and their derivatives are under consideration, 

I have shown elsewhere that mast of the electric Ashes 
are liable tp a degeneration or the muscular system, 
seemingly caused—In part, at all events—by a certain 
lazy mode qf lif$ (disuse of organs). We therefore find 
along with fully developed electric tissue in the Gymnotus, 
nests of muscles which have not arrived at perfection. 
In the Mormyrus degenerating muscles lit the forepart 
of the electric organ suggest the impression that tW 
process of transformation is still going on. StlU more 
U this the case tn the common flaj*. 

Moreover, we know that the peculiar defloration of 
muscular tissue Into electric tissue destroys the contra#- 
lie power of the ihdscles, but dpee not interfere with their 
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electromotor properties , on the contrary the loosened ganglion cells Before making a more detailed reference 
and differently arranged elements of the changed muscles to these interesting elements it may not be amiss to point 
are more capable of producing electric currents In that out in the section shown in Fig 4 the existence of an 



Fig. 4— Trmnirtrso section through the body of Mulaptoronia with a parable 
in tha electric organ 


intruder, a specimen of the so-called Filanagiseium, 
which had taken up its abode in the electric organ 
itself This proves that animals can become accus¬ 
tomed to strong electric currents without receiving 
injury, and it suggests that the immunity of electric 
fishes against their own currents and that of their 
young m utero (Torpedo) is a faculty acquired by 
gradual training 

The construction of the single electric nerve fibre 
in Malapterurus resembles to a surprising extent 
that of an electric cable on a minute scale We see 
the tiny nerve fibre like the central wire of the cable 
surrounded by a little non-conducting material and 
held in situ by a sort of network , the whole being 
enveloped in an enormous mass of connective tissue 
sheaths just like a cable protected externally by 
numerous layers of strong material. Fig 5 shows a 
transverse section of the central part only to render 
the details of the round fibre and supporting net¬ 
work more distinct If we follow this single fibre 
inwards to its origin in the central nervous system 
we are led to a single ganglion cell from which the 
single fibre arises, There is one cell on each side of 
the cord, therefore just two cells in all , whereas 
in Mormyrus, which has the smallest number of 
electric cells in the fishes with electric Organs of 
muscular Origin, the cells must be estimated ai more 
than 1500 The position of the two cells in the 


spinal cord of Malapterurus reminds one of Clarke's 
state of development which ha9 sfill quite an occasional column in the cord of higher vertebrates where the 
character, it seems only necessary to assume that under celJs dlffcr m ccr tain particulars from the motor colls 
certain favourable circumnances the fish while trying to A| already 5tat ed there is only one cell on each side, but 
catch a prey or to defend itself against an enemy in the v 


sudden excitement becomes aware of its electric power 
hitherto unknown to itself. On perceiving the advan¬ 
tage of the electric power in the struggle of life the fish 
might begin to use rt regularly and to develop it gradually 
to perfection in its descendants , just as a man might one 
day perceive that he is endowed with the power of hyp¬ 
notism, consequently learns to use it and gradually 
improves it 

But now it is necessary to consider also the electric 
Shadfish of the Nile, the Malapterurus eUctncus f a 
powerful fish of very peculiar structure, which places it 
in quite a different category from the electric fishes 
already mentioned A transverse Bection of the whole 
fish (Fig 4) shows the difference at once The body of 
the animal Is enveloped in a very thick electric skin, con¬ 
stituting one electric organ. Muscular tissue is nowhere 
deficient, other histological elements must therefore have 
furnished the material for the electric plates, which are 
packed very dose in lozenge-shaped compartments of 
the skin 

In mv opinion the plates are nothing else than modi¬ 
fied cells of the cuUmeont glands which are plentiful in 
the remainder of the akin The precise proof of that 
statement ought to be fumisbed by a complete investiga¬ 
tion of the development of the animal, which as yet is 
quite unknown, But the differences between the two 
kinds of electric organs are so great that we are ^urejy 
entitled to separate the muscular from the culantous 
electric organs. » 

Assuming that the origin of, these cutaneous batteries 
differs from those developed from kfiUSelt, we .cannot 
ponder that their functions also differ in most important 
points. The electric current passes through the body in 
a direction the opposite of tpat in other electric fishes, 
Theft axe only two electric nerve fibrhaj one on l$ach 
•Me, which divide and subdivide until they give off more 
than two million branches- We shall see that these two 
nerye fibres are net true axis cylinder processes of 
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that Is a giant of its race. There is no real axis cylinder 
arising from the cell, but'in place of it branched proto¬ 
plasmic processes join and form a kind of perforated 
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plate beneath the cell, from which the nerve fibre starts 
with a broad base (Fig 6) I consider this a chief point 
of difference between this peculiar cell and all the other 
afore-mentioned cells of a motor character Fig 6 gives 
a good idea of this magnificent histological specimen 
with its elegant nucleus showing its network and its 
nucleolus on one side 

Reviewing from a physiological standpoint the several 
facts stated above, we must feel convinced that the 
peculiar ganglion cells which are invariably found in re¬ 
lation to electric organs must play an essential part in 
bringing the electric organ into action In my opinion 
that is tantamount to proof that other ganglion cells 
must be essential for sending nerve impulses 
to peripheral organs, and chat the idea lately 
suggested by Nansen that ganglion cells 
have only a trophic influence on nerve tissue 
cannot be reasonably maintained in the face 
of these and similar facts I may here refer 
to the well known peculiar ganglion cells 
found in ihe motor region of the brain of 
higher animals, including man Betz, who 
discovered them, searched for them for Lhe 
purpose of stating anatomically the laws of 
localization found by Prof Hilzig and myself 

It may not be out of place to adduce 
here another piece of evidence taken from 
the department of pathology. My friend and 
collaborator Hitzig has lately published the 
case of a man who died from tetanic cramp 
of the head He observed that in the gan¬ 
glion cells of the motor centre of the fifth 
nerve presiding the affected muscles there 
was a very singular change to be observed 
in thesx celts only It appears that the 
bacteria of tetanus caused a granular decom¬ 
position of the protoplasm in the cells, which 
led to a further state of degeneration cha¬ 
racterized by the appearance of large holes, 
while the other ganglion cells and the re¬ 
mainder of the organ appeared quite healihv 
I am convinced the case shows that the 
cramps in the combined muscles resulted 
from the irritation and gradual disorganiza¬ 
tion of the ganglion cells 

The above statements may Buffiee to show that the 1 
electnc fishes and their nervous elements art really not j 
such outsiders in science, and that the observations made 
on them should be brought into comparison and cor¬ 
respondence with those gathered from other sources 
Indeed the histological elements in their organs are so | 
instructive, that I would strongly recommend that the , 
conclusions deducible from their study should be I 
employed in maintaining well-founded former notions ' 
regarding the organization of the nervous system in ] 
vertebrates against certain revolutionary ideas of some | 
modem authors Gustav Fritsch 

Physiological Institute, University of Berlin 


The work makes no pretensions to a virgin freshness 
its professed object being to gather together the already 
published observations of the author, and to present them 
in a popular form This it does very successfully, though 
the English reader could have dispensed with a good deal 
of the very apparent 11 padding " Thus the first twenty 
pages of this book of travel are devoted t6 the history of 
Australia, and remind one of Coghlan’s opening chapter 
in the “Wealth and Progress of New South Wales ,f 
the next twelve pages on gold differ from CoghlanS 
second chapter, particularly in giving greater prominence 
to Count Strzelezki'o discovery, and one regrets that n 
mention is made of James McBrian, who certainly ha 
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A USTRALIAW TRA VELS 1 


O N opening this work^one is at once struck by the 
btfauty Of the illustrations, particularly those of the 
New Zealand Alps. The double-page plate opposite 
p 248, drawn from a photograph taken by the author, is 
especially worthy of remark For effect this view may 
well compare with some of the most picturesque parts of 
Switzerland* Some of the photographs, however, have a 
familiar appearance to the travelled reader, one recognizes 
in the beautiful picture “ Off the West Coast of Ceylon 11 
(p. 300) an old friend, none the less worthy of reproduction. 

* " Au&mHvhe Rclw," by K \on Lendcnfnld, pp 325, with llluimtlpui. 
(Inosbmch Wagw, iBfi ) 
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prior claims The author is candid in his criticisms and 
condemns both the theatres and University of Sydney, as 
being, from the German standpoint, decidedly bad 
On p 34 we come to a “Journey into New South 
Wales/’ and here commences an interesting medley of 
natural history, traveller's tales, and geographical 
investigation In thiB vacation ramble Von Lendenfeld 
claims to have discovered the culminating point of ihe 
Australian continent in Mount Townsend, to which he 
assigns (by aneroid) the height of 2241 metres The 
doggerel verse on p 82, in which a red sunset is taken 
to indicate approaching rain, must be wrong in its 
meteorology, so at least it proved, a red sunset being 
followed, much to Lendenfeldi surprise, by a fine day It 
is satisfactory to find that the sigtis of the weather are 
not inverted at the Antipodes 

The author's familiarity with glaciers and ice-action in 
Europe served him In good stead in the southern 
hemisphere Several Interesting pages are devoted to 
opposite 1 bis discovery of the former existence of glaciers In the 
Australian Alps , though there seem to nave been con¬ 
temporaries in this matter, for while Von Lendenfeld’s 
observations proved the existence of moutonrufed aryl 
striated surfaces down to a level of 1500 metres above 
the sea—Mr James Stirling claimed to have found 
signs of ice-action at lower levels still, as in the neigh¬ 
bourhood 1 of Omao, where they occur at 800 metres 
above sea-level. The historical conscience Is strong In 
the author, or he would scarcely have tioubled to recaUthe 
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fact, that when his communication on the discovery of 
glacial markings was read before the Geological Society 
of London, it was received with scepticism by Prof 
Bonney (and, let us add, though the author does not, by 
Dr Blandford also) On turning to the Journal of the 
Society we find that Prof Bonney considered the 
observations then adduced by Von Lendenfeld as in¬ 
sufficient to establish his conclusions, and in this opinion 
we fancy most geologists will be inclined to agree with 
him That the conclusions were right after all is a 
different matter It is to be regretted that even in this, 
his latest published summary, Von Lendenfeld does not 
always supply us with facts on which we can base an 
independent judgment The personal opinion of an 
observer, however skilled, can be no sufficient substitute 
for these A single instance will suffice An important 
joint expedition was undertaken by the author and 
Mr Stirling to examine into the accuracy of the 
latter’s statements as to the downward extension of 
the ice After several pages of interesting traveller's 
gossip we reach the result in words much to (he following 
effect —“After three-quarters of an hour's ride in the valley 
bottom we reached an old moraine, which we investigated 
closely A dam 35 metres high and 200 broad composed 
of various (versefueden) great blocks of rocks with 
sharp angles stretched across the valley A brook flowed 
through the middle We are here at a height of from 900 
to 1000 metres, and since it is a veritable moraine Stirling 
is right and our dispute is ended 11 

We will not offend the susceptibilities of the author by 
questioning whether this is really a moraine probably it 
is , but no convincing proof of the fact appears in the 
description One would like to know whether other signs 
of ice-action were observed in the immediate neighbour¬ 
hood, in what respects the fragments differed from each 
other and from those of the adjacent valley slopes, and 
especially what evidence existed to show that they had 
been carried down the valley, and how far they are 
removed from their source This information could have 
been conveyed in a few words, and would have been 
welcomed by inquiring minds, who now may wonder 
whether after all this dam could by any chance be merely 
the remains of an ancient landslip New Zealand 
is introduced to us on p 161, and after a short historical 
account we pass on to the New Zealand Alps and 
fjords. With regard to the Latter the author stoutly 
maintains their glacial origin one of his chief 
arguments resting on their great epth as compared 
with the sea into which they open They are apparently 
submerged rock basins, but although the author may be 
right in his contention that they are not merely moraine- 
dammed valleys, yet he altogether overlooks another 
more . probable explanation, depending on unequal 
subsidence submergence of the lahd has certainly 
taken place, and one has only to concede that the central 
mountain masses have sunk to a greater extent than the 
adjacent sea-floor to understand how the previously 
existing valleys would be converted into fjords The 
greatest depth of Milford Sound is 360 metres, and one 
must travel (so our author tells us) at least 100 kilometres 
from the coast before this depth is reached at sea , now 
ai the watershed is distant only 30 kilometres from the 
coAst, it is at least as probable, considering the gradient, 
that we have to do here with differential movements of 
the land, as with locally concentrated erosive action, 

An ingenious attempt to expldln the last glacial episode 
leads to several bind gefterahfcatloni The author 
commences with the assertion that the whole of the 
southern hemisphere is at present much more severely 
glaciated than toe northern, indeed he goes so far as to 
stale that the northern hemisphere in the middle of the 
tee period was not much more severely glaciated than the 
southern is now. Since the mean temperature of the 
southern is not lower than that of the northern hemi- 
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sphrre the reason for its excessive glaciation must lie in a 
more uniform climate and a damper atmosphere , and 
these again are a direct consequence of the greater 
extent of the oceanic surface 

Let us now suppose the sea-level in the northern hemi¬ 
sphere to rise 100 metres, the lowlands will become 
submerged (as during the last glacial episode they 
apparently were) the chmalal conditions will then 
approach those now ailing in the southern hemi¬ 
sphere, and excessive glaciation will result 

But in the southern hemisphere also, the ice was 
formerly of much greater extent, and this is not susceptible 
of the same explanation, since a depression of the land 
would not greatly affect the existing climate What, 
however, would be the effect of a depression of the sea 
level ? The submarine slopes of most of the land in the 
southern hemisphere are so steep that the present 
distribution of land and sea would not be largely 
modified, though the latter should sink 300 metres , on the 
other hand, the increase in the height of mountains 
(300 metres) would lead to a descent of the snow line, 
the growth of snow fields, and a corresponding enlarge 
ment of glaciers Thus the glacial episode in the 
northern hemisphere might be attributed to an elevation 
of the sea-level, that in the southern to its depression 
and these changes of level may have been produced by a 
bodily movement of the ocean waters from one hemi 
sphere to the other, a result itself possibly due to a 
shifting of the centre of gravity of the earth The 
author does not explain how to shift the centre of gravity 
of the earth 

We notice that the author speaks with disrespect of the 
maps of the Tasman glacier b> Mr W S Green, stating 
that they are nothing like so good as Von Haast’s , since 
however, later explorers prefer them to Von Lendenfeld’s 
own, it would appeal that we have here a descending 
scale of excellence 

After pointing out the failure of Mr Green to reach 
the actual summit of Mount Cook, the author gives a 
glowing account of a successful ascent of his own, not of 
Mount Cook however, but of the Hochstetter Dome ’ 
He therefore claims to be the first who has set foot on the 
top of a high mountain in New Zealand We offer him 
our congratulations 

In commenting on the author’s style, which in its 
lucidity is far more English than German, we must offer 
a serious protest against his manner of using what he 
terms our “ transcendentally intense adjective” Bob 
Acres' remark that, “ The best terms will grow obsolete 
Damns have had their dav," does not appear to apply 
to Australia, where, to judge from our author, they flourish 
along with other survivors of a Mesozoic age 


AMERICAN FORESTRY 1 


C OMPETENT English authorities on forestry are so 
rare that no apology 19 needed for presenting some 
extracts from a translation from the German, of an im¬ 
portant paper by Sir D Brandis on American forestry 
This is in continuation of a similar translation which 
appeared about a year ago in the columns of Nature 
(vol xliv p 60) 

Upwards of 1,000,000 acres of forest are required for 
the annual supply of wooden sleepers for European rail¬ 
ways These wests are properly managed so as to yield 
a steady return, whilst nothing of the kind can be said ot 
American forests This explains why German foresters 
are interested in watching the progress of forest destruction 
in Anierica, where it is now merely a question of ten or 
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fifteen years before a timber famine must occur, which 
will greatly enhance the value of European forests, 

Brandis explains the present lamentable state of 
affairs in the United States, as follows .—The Timber 
Culture Act, which was in force in certain of the States, 
provided that settlers should plant up with trees one 
quarter of the area allotted to them, and it was thus 
hoped to obtain forests in the treeless regions between 
the Rocky Mountains and the Mississippi river Large 
tracts of land have been occupied under this Act, but 
very little progress has been made in afforestation It 
is not difficult in the Republic for people to neglect 
engagements they have made with the State It has been 
recognized for some time past that this law ha 9 been 
practically of little use, and it was therefore abrogated in 
March, 1891 The law abrogating it, in section 24, 
empowered the President to demarcate and reserve certain 
tracts of State forest Great hopes were therefore enter¬ 
tained, and 90 on afterwards a proclamation was issued 
largely extending the Yellowstone Park, in Montana, on 
the borders of Canada 

This measure had been strongly supported for some 
time past by the American Forestry Association The 
Park is a mountain forest tract on the water-parting 
between the Rivers Columbia and Missouri, and its pre¬ 
servation and proper management is of immense import¬ 
ance In October, 1891, the extensive forest tract in 
Colorado in the Rocky Mountains, in which several large 
tributaries of the Colorado river have their rise, and con¬ 
taining 1,365,000 acres, was proclaimed as the White 
River Forest Reserve It was also expected that a portion 
of the western slopes of the Sierra Nevada, bordering on 
the Yosemite National Park, and other localities where 
the Sequoia gigantea flourishes, would be proclaimed as 
Stale reserves These two national parks were previously 
reserved under older laws The numerous intelligent 
friends of forestry in America confidently expected that 
a beginning would now be made in the demarcation of 
extensive State forest reserves, and in their scientific 
management 

The most recent news from America, however, has 
thoroughly upset these expectations A Bill has been 
introduced into Congress, to hand over most of the 
Yellowstone forest reserve to a railway company It is 
considered certain that thi9 Bill will pass the Lower 
House, and it is not expected that the Senate will refuse 
to sanction it Wood merchants, mining speculators, 
and sheep owners axe vigorously agitating against the 
proposed reserve in the Sierra Nevada, ana it is feared 
that their agitation will carry the day. 

The American Forestry Association, which held its 
tenth annualmeetmg last January, has “ memorialized "ihe 
President that instead of making a few reserves here and 
there, he should proclaim the reservation of all State 
forests sail left to the Union, and arrange for their proper 
management Friends of the forest are numerous in 
America, and insight into the essential necessity of forest 
protection is spreading, owing to the numbers of Amer¬ 
icans who travel in Europe, but in a land where the 
dollar rules, and where an individual who will not recog¬ 
nize its authority is considered a fool, any steady progress 
towards State forest management cannot be expected 

Bernhard Fernow, the chief of the Forestry Branch of 
the Ministry of Agriculture at Washington, still hopes for 
action in this direction on the part of Congress and 
the State Executive. At the last meeting of the Forestry 
Association he rightly urged that e^theiic and senti¬ 
mental grounds for improving American forests mu9t be 
left entirely in the background Only where important 
material interests are concerned, such as securing a con¬ 
tinuous supply of wood, or a supply of water, or climatic 
considerations! should the State limit the freedom of its 
citizens in dealing with forests If, however, for urgent 
reasons of public utility, it should be necessary to reserve 
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a forest, the State should not be contented with merely 
demarcating and protecting it, but should introduce 
scientific management, so that the neighbouring popula¬ 
tions may be able to utilize the forest produce , and in any 
case, all pre-existing rights acquired by the people in the 
forests should be strictly protected Fernow concludes 
with tbe strongly-expressed advice that a law should be 
passed reserving the relics of the forests of the Union, and 
preventing any fresh alienations. He firmly believes that 
such a law is most urgently required It is, however, 
quite a different matter for Congress to pass any such 
law, though more may perhaps be expected from the 
separate States in the Union, and in those of New York 
and California some rather halting steps have been taken 
in the right direction 

As matters stand at present in the United States, it is 
pretty obvious that a time will come when landowners 
will look upon their private forests as a good investment, 
for prices of wood and other forest produce are steadily 
riBing. Little progress has, however, yet been made in 
this direction, and recent attempts made by some rich 
men to manage their forestB properly with advantage 
have failed 

Sir Dietrich Brandis then turns to the progress made in 
tbe study of American forest trees, and states that 
literature on the subject is pretty abundant, but is after 
all merely thrashing straw. What is wanted in America 
is a practical proof that in forests of the Weymouth 
pine, of Minnesota, or of Californian red wood, or of 
Douglas fir in Washington and Oregon, or in the splendid 
mixed broad-leaved forests of the Alleghany mountains, 
good forest management will prove more remunerative 
than wasteful pillage (A 'aubbau) 

The remainder of Brandis's paper is chiefly of botanical 
interest, and greatly praises Sergcnt's magnificent work 
One other passage is too interesting to be omitted it 
refers to the mesquit tree, Prosoptsjuhflora , which be¬ 
longs to the dry zone in the south west of the United 
States, and is also found in Mexico, and in the Andes as 
far as Chili and Argentina, in the river valleys of Arizona, 
where, although the air is dry, yet subsoil water is near 
the surface ot the ground, this species forms extensive 
forests On drier soils the aerial parts of the tree are 
reduced, but the root system is greatly extended. Sergent 
states that while the stem may be only a few inches {ugh, 
and may only bear a few leaves, yet (he tap root goes 
straight down to the subsoil water, and the aerial growth of 
the tree furnishes a clear indication of the depth at wnich 
the latter may be found 

Wherever the meBquit is a tree the subsoil water 19 
forty to fifty feet down, where it is a small sbrub it is 
from fifty to Bixty feet down, and wherever the roots de¬ 
scend over sixty feet, the plant is not more than two or 
three feet high. In the scantily-wooded districts, where 
the mesquit tree grows, its roots yield most of the fire¬ 
wood, and are dug up, or dragged by oxen from the 
ground Prosopts sptctgera in the drier parts of India 
similarly furniBhes fuel and cattle fodder in the Punjab, 
Sindh, and parts of Berar, This tree, there termed the 
Jhand t sends down its roots to a deptn of fifty feet and 
more, to the subsoil water, and thus produces wood m 
a dry country, providing the peasant with fuel and wood 
for his plough W R. Fisher. 


JOHN STRONG NEWBERRY 

T is not only in the United States that the death of 
this veteran of scientific research will bring wide¬ 
spread regret. To many geologists and paleontologists 
in this country and on the Continent he was personally 
known, and those whom he honoured with his friendship 
will feel keenly the lots they now sustain. He was bom 
at (taw Windsor, Connecticut, on December 22, 1622, 
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and took the degree of M D, from the Cleveland 
Medical College, Ohio, m 1848. Before beginning the 
practice of medicine, which he intended to be his occu¬ 
pation in life, he spent two years in Europe During his 
stay at that time in Pans he acquired a good knowledge 
of the French language, and had miny opportunities of 
cultivating a love of science, which soon manifested 
itself as one of his distinguishing characteristics Return¬ 
ing to his native country, he began practice as a medical 
man at Cleveland in 1851 Even at the outset of his 
professional work he contrived to find time also for 
scientific enquiry His first published paper appeared 
in the same year in which he started in his medical pro¬ 
fession It is devoted to the geographical distribution of 
land and freah-water shells 

But he soon entered upon the two branches of geo¬ 
logical investigation in which he was to make his name 
familiar all over the civilized world—the study of fossil 
botany and of fossil fishes As early as the year 1853 he 
made hn first contribution to the history of Carbon¬ 
iferous plants, and three years later his earliest memoir 
on fossil fishes was published By this time his scientific 
acquirements and enthusiasm were widely known Hence 
when an expedition under Lieutenant Ives was organized 
for the exploration of the Colorado River of the West, 
Newberry was selected to accompany it, and 10 take 
charge of the observations to be made in natural history 
His geologital contribution to the famous Report at once 
placed him in the very front rank of American geology 
His account of the geological structure of the region 
traversed by the expedition, and of the marvellous denu¬ 
dation of the canons, will always remain as one of the 
landmarks of geological progress 

He had now been touched by the fascination of ex¬ 
ploration in the far west The drudgery of medical prac¬ 
tice became irksome to him, 30 that when in the year 
following his return from Colorado the offer was made to 
him to take part in another expedition, he gladly availed 
himself of the opportunity He accordingly accompanied 
Captain Macomb in an exploring expedition in the 
summer of 1859, from Santa Fd, New Mexico, to the 
junction of the Grand and Green Rivers of the Grand 
Colorado This journey forms the subject of another 
masterly report by him, which, however, was not published 
for some sixteen years 

The shadows of the coming great Civil War were 
already falling on the United States, when Newberry was 
at work on the preparation of the record of the results of 
his western journeys The storm at last burst in i86r, 
the same year in which his Colorado report was issued 
Among the many scientific men who placed their services 
at the disposal of the North, Newberry took a foremost 
place His medical skill and wide general scientific 
knowledge enabled him to be of great use to the army 
He specially distinguished himself in the organization 
and administration of the hospital department. Among 
the reminiscences of his not uneventful life he had many 
graphic tales to tell of his experiences during that 
momentous epoch in the history of the United States 
After the close of the war in 1865 he returned with 
renewed ardour to his scientific labours, and specially 
devoted his energies to the study of the ancient Boras and 
fish-faunas of North America Among his numerous 
memoirs on these subjects the two large monographs 
forming vols. xiv and xvi of the series published or the 
United States Geological Survey are specially worthy of 
notice But they represent only a part of the enormous 
mass of material which he had worked over 

Prof Newberry early in his career saw how great 
was the aid which geology could afford in the develop¬ 
ment of the mineral Industries of bis native country, 
And he gave himself with great energy to the practical 
applications of the science He became one of the 
highest authorities on mining matters in the country, 
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and he was mainly instrumental in the equipment of the 
great mining school of Columbia College, New York 
He occupied the Chair of Geology in that establishment, 
and threw himself heart and soul into its duties At 
last, in the midst of his work and honours, a stroke of 
paralysis disabled him from active duties, and he grew 
gradually feebler until his death With him American 
science loses one of its most honoured and distinguished 
cultivators His piercing eyes and well-cut features 
made him a marked figure in any assembly, white his 
courtesy and gentleness, and his unfailing helpfulness 
and serenity, gave him a charm which will endear his 
memory to a wide circle of friends A G 


NOTES 

All entomologists in the country will lesrn with great satis¬ 
faction that the Treasury has consented, on the recommendation' 
of the Trustees of the British Museum, to make provision in the 
estimates for the coming financial year for the purchase of Mr 
Pascoe’s well known collection of insects, The importance of 
the acquisition of this collection by the nation u very great, aa 
it contains an immense number of Lypea, especially of the 
families Longicornes and Curcultones, to which Mr Pascoe 
devoted so much attention for a period of more lhan forty years 
Its dispersal or removal to a foreign country would have been 
an irreparable loss to British entomologists 

The medals and funds to be given at the anniversary meeting 
of the Geological Society of London on February 17 next have 
been awarded aa follows The Wollaston Medal to Prof N S 
Maskelync,F R S , the Murchison Medal to the Rev O Fisher, 
the Lycll Medal to Mr F T Newton , and the Bigaby 
Medal to Prof, W J Sollas, F R S , the balance of the pro¬ 
ceeds of ihe WollaMon fund to Mr ] G Goodchild , that of 
the Murchison fund to Mr G J Williams, and that of the 
LyeJl fund to Miss C A Raisin and Mr A. Leeds. 

Between June 10 and 18 the University of Montpellier will 
celebrate the third centenary of the foundation of its Botanic 
Garden, on which occasion it is intended to invite a general 
congress of the bolanista of all nations 

A meeting of the Association for ihe Improvement o 
Geometrical Teaching was held on January 14, at University 
College, Gower Street, the chair being taken by the Master of 
St John's College, Cambridge The reports of the Council 
and treasurer having been read and adopted, Dr Wormell wu 
elected President for 1893, the hon secretaries (Mr E M 
Langley, 16, Adelaide Square, Bedford, and Mr. C Pendelbary, 
4, Glatbury Road, W Kensington), and Lhe other memben of 
the Council being re elected. Dr, Wormell having taken 
the chair, Mn Bryant gave a model lesson on geometry to 
a class of about twenty ladies After an adjournment papem 
were read by Mr G Heppel on the use of history in teaching 
mathematics, and by Mr F E Marshall on the teaching of 
elementary arithmetic. The attendance was larger lhan usual, 
and interesting discussions followed the lesson and (he papers. 

A departmental co remittee, consisting of officen'of the 
Chanty Commission, the Education Department, and the 
Department of Science and Art has been appointed by Mr 
Aclsnd, Vice-President or the Committee of Council on Educa 
lion, to consider tlhe question of the organization of secondary 
education In England and Wales, and the relation of the De¬ 
partments among themselves In connection with this subjoct 
The Committee consists of the following member* —The Vice- 
President of the Council (chairman), Sir H Longley, KC.B, 
Chief Charity Commissioner, Mr T E tills, M P , Parlia¬ 
mentary Charity Commissioner, and Mr Fcaxon, Secretary to the 
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Chanty Commisaioneix, lepresenling the Chanty Commiuion , 
Mr Kekewich, C B , Secretary to the Committee of Council 
on Education, and the Rev T W Sharpe, her Majesty’s Senior 
Chief Inspector of Schools, representing the Education Depart¬ 
ment , and Major General Donnelly, C B , Secretary of the 
Department of Science and Art, Captain Abney, C 13 , F R S , 
Assistant Director for Science, and Mr Armstrong, Director 
for Art, representing the Department of Science and Art, Mr 
H W Simpltinson, Examiner in the Education Department, 
acta as Secretary to the Committee 

On the 25th mat an influential deputation will wait upon the 
President of the Board of Trade to urge the adoption of the 
decimal system of coinage and weights and measures in Great 
Britain Among those who propose to form part of the depu¬ 
tation are the Agents General for Victoria, Queensland, and the 
Cape, and several prominent members of the various chambers 
of commerce 

The Infant University of Chicago seems to be resolved to 
arrange its staff of teachers on a scale commensurate with the 
size of the North American Continent Thus, the Department 
of Geology is placed in the hands of no fewer than seven dis¬ 
tinct professors and two assistant professors, each taking some 
special branch of this wid** science under the competent leader¬ 
ship of Prof T C Chamberlin Three of the professors are 
non-resident, but they will probably give occasional lectures, 
and will at least direct the studies in their own branches of 
research 

Mr John D Rockefeller, who had already presented the 
University of Chicago with 2,600,000 dollars, has now gi\en it 
another million The univerduy owns land, buildings, and 
other property valued at /"i^oo.ooo sterling, and the pnncipal 
ifi ambitious enough to hope that in course of time it may have 
'■such an array of magnificent buildings as one sees at Oxford 
or Cambridge " 

A 110TANICAL laboratory has been established atEuslia, Lake 
co, l'Jondn, chiefly for the investigation of diseases of the 
orange and other species of Citrus, under the direction of Prof 
W T Swingle The anatomy, physiology, mid pathology of 
other sub tropical economic plants will also be investigated 

On Saturday last Prof Flinders Petrie delivered his fim 
lecture as professor of Egyptology at University College, 
Gower Street In the course of Lhe lecture he said that, 
besides more than a thousand photographs and various linpres 
Bions or “squeezes” of sculpture, a collection of original 
objects would be exhibited for the close examination of students 
Miss Edwards had formed a collection with much care—as 
complete and typical as possible He hoped also to place on 
loan his own collection, and to have a series of annual Loan 
exhibitions drawn from the many valuable private collections in 
England 1 here would thus be found a collection of deities, 
the most complete collection of scarabs, the only chronological 
collection of beads, a dated senes of pottery, Lhe largest collec¬ 
tion of funeral cones, and also of Egyptian weights In certain 
lines of study their museum would not be merely supplemental, 
but would be in advance of any historical mnseums He pro¬ 
posed to give a series of lectures in the autumn and spring, and 
would prepare students who might wish to undertake practical 
work in Eg^pt, where he would spend the time before Christmas 
to Euter 

Mb Rowland Ward is exhibiting in his studio a valuable 
collection of African trophies and curiosities, most of whjch 
have beep brought to England by Captain Lugard and Mr, F, 
C Selous Betides natural history specimens, the collection 
includes many weapons and products of native art. 
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Another severe loss has been sustained by science in Rumia 
through the death of the well-known mineralogist, Nikolai 
Ivanovitch Koksharoff He died at St Petersburg on January 2 
He was bom on December 2, 1810, in West Siberia, in a village- 
near which at that time was the fort of Ust Kamenogorsk, 
and he made his studies in the Mining Institute at St Peters¬ 
burg In 1841, when he was a mining engineer in the Urals, 
he accompanied Murchison on his journey to Russia and to the 
Urals, and Lhe intercourse with the great geologist led him to 
adopt a scientific career He spent lhe next three years study¬ 
ing in Western Europe, and on his return he devoted himself 
entirely to minerology, and especially to goniometric measure 
ments of minerals, in which he was so much aided by his wife 
that his numerous writings on this subject are as much her work 
as his He lectured in his early years on geology and physical 
geography, bul later on devoted himself almost entirely to the 
description of Russian minerals, of which he discovered ancL 
described many new ones His chief works are embodied in 
eleven Insre quarto volumes of “ Beitrage zur Mineralogie 
Russlandh,” jllustrated with numerous plates. The twelfth 
volume was in type when he died In 1866 he was made n 
member of the Sr I'etersburg Academy of Sciences, and many 
scientific bodies of Western Europe elected him corresponding 
or honorary member 

During the past week the weather has been of a very un¬ 
settled character, at first an anticyclone lay over the greater 
part of these islands, while areai of low pressure were situated 
over the North Sea and to the west of Norway With these 
conditions the weather became wanner in this country, the daily 
maxima varying from 40" to 46 1 , but over the Continent very 
low temperatures continued to be registered, the minima hf 
S weden varying from 60 Lo 65* below the freezing point, while 
exceptionally severe weather also prevailed over France anil 
Germany On Sunday a depression was passing to the south¬ 
ward of these islands, and under its influence north-easterly 
gales were experienced in the eastern and southern parts of 
England, a sharp frost occurred over this country, accom 
panied by snow in most parts, while a thaw set in over Scot 
land and rapdidly spread southwards, accompanied by rain, 
the maximum temperatures reaching from 45" lo 50 Subse 
quently the conditions were again becoming anti cyclonic, ac¬ 
companied by a return of colder weather, hut they were not at 
all settled , snow was falling on Tuesday in the south of Eng¬ 
land For lh? week ending Lhe 14th instant the temperature 
was everywhere below the mean, the deficit ranging from 2° to- 
5 ° The amount of bright sunshine exceeded the average in the 
north and west of Scotland and in the south-west of England , 
elsewhere the amount recorded was very iraall, being only 3 per 
cent in the north west of England 

Das Wetter of December last contains an account of a 
heavy thunderstorm which occurred at Paderborn on August 9, 
1S92, in which a number of living pond mussels were mixed 
with the rain, The observer who is in connection with the 
Berlin Metereologinl Office sent a detailed account of the 
strange occurrence, and a specimen was forwarded to the 
Museum at Berlin, which stated that It was the Anodonta 
anatma (L ). A yellowish cloud attracted the attention pf 
several people, both from its colour and the rapidity of its 
motion, when suddenly It burst, a torrential min fell with : a* 
rattling sound, and immediately afterwords Lhe pavement was 
found to be covered with hundreds of the mussels. Further 
details will be published in the reports of the Berlin Office, but 1 
the only possible explanation seems to be that the water of a. 
river in the neighbourhood was drawn up by a passing tornado, 
and afterwards deposited its living burden at the place In ques¬ 
tion. 



January 19. 1893J 


NA TURE 


279 


Mr C F. Maxweli writes to Science from Dublin, Texas, 
^hit on the Bight of November 29, About 8 o'clock, a very large 
meteor was Been passing westward, a little to the south of ihat 
place Just as it seemed to be passing the body exploded, 
producing a sound that was distinctly heard, resembling that of 
a rocket explosion or a pistol-shot After the explosion a body 
half as large as a full moon moved Away to the westward, mak¬ 
ing a hissing or frying sound Mr Maxwell has seen no one 
who saw the meteor before the explosion The whole country 
was brilliantly lighted for a moment as If by a continued 
electric discharge, but at the Lime of the explosion the light 
was red and blue, or perhaps violet The sound of the explo¬ 
sion was heard by parties five mil^ west and seven miles east 
of Dublin, who could not have been less than ten miles apart 
on an air-lme, and they report the sound together with the 
other phenomena to have been about the same as they were at 
Dublin 

When commanding the Naiadt during the cyclone of 
November 6, 1891, Rear Admiral Cavelier de Cuverville had 
‘the opportunity of testing (he efficiency of oil in calming the 
troubled waves of the North Atlantic The last number of the 
Revue Maritime contains an account of his experiences and 
conclusions When the waves threatened to become dangerous 
he gave orders to fill two coal sacks with tow steeped in oil,one 
of them to b£ suspended freely at the extremity of a spar spanned 
to the cat-head, the oLher near the bridge The effect was 
excellent No seas were shipped, and the vessel escaped with¬ 
out breaking a spar It appears that the oil takes effect upon 
the "breakers" due to horizontal translation produced by the 
wind, leaving the orbital motion or "swell’' unaffected The 
former Is the only element of danger in a rough sea It was 
found that two sacks, filled with 5 kgr of tow, holding 5 
litres of colza or machine oil each, were sufficient to protect a 
vessel 75 m long The oil had to be renewed every six 
hours Too much oil has the disadvantage of spreading more 
slowly, and theoretically the best system of distribution would 
be one in which the oil would riach Lhe surface from below in 
a large number of small drops 

Herr J Naur has been fortunate enough to discover at a 
prehistoric station near Schaffhausen a piece of limestone, on 
both sides of which are drawings like those which have been 
found in caves in France and in the cave at Thayngen It was 
found in the lowest part of the yellow 11 Kulturschicht " among 
bones and teeth of reindeer, horses, and other animals On one 
Mde are a hone, a foal, and a reindeer, while several horses 
appear on the other The style is not so fine as that of Lhe 
Thayngen drawings, but, according to Herr Naue, they display 
a power of keen observation, and he points out that it was more 
difficult to work on stone than on a bone itill fresh 

The remarkable address delivered by Frof Virchow on his 
assumption of the office of Rector of the University of Berlin has 
been issued by the German publisher, August Hirschwild, of 
that city The title Is " Lemen and Forschen " 

The Pharmaceutical Journai of Lhe present week pnotB the 
first of what promises to be a good series of pa pen, which are 
Intended to make hsotenology intelligible and interesting to 
students, and to be of some practical value to pharmacists in 
business. The yturnal rightly Ihfoks that the time has come 
when pharmacists ought to make themselves familiar with 
the principles of 11 this newest department of e'tparunenLsl 
\science." 

Last week Lord Kelvin delivered an interesting speech at a 
-dinner given to the members of the new watch factory at 
Frescot He said It «u something to be proud of that the 
^article they Were making was a triumph of mechanism There 
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was nothing in the whole of scientific art, nothing in the results 
of mechanics applied to the useful purposes for mankind, that 
was a more splendid success than the science of watchmaking 
He had been all his life engaged more or less with scientific 
experiments, with measurements, and with instruments which 
their French friends would call instruments of precision They 
knew something of instruments of precision in electricity, and 
they were thankful if they could make a measurement which 
was accurate to one-tenth or one-twentieth per cent But what 
did watchmaking do? The commonest cheap watch—cheap 
but good—which would issue from the Prescot works would 
keep time to a minute a week Now a minute a week, if they 
made a little calculation, was something like one-hundredth per 
cent of accuracy, or just about ten limes os accurate as they 
considered exceedingly good work in electrical measurements 

At a recent meeting of the College of Preceptors, Mr Foster 
Watson read a remarkably interesting paper on Richard Mul- 
casler, who was head-master of St Paul’s School from 1596 to 
1598 lhe paper is printed in the current number of Lhe 
kducatiotutl Times Mulcaster’s ideas were in some respects 
far ahead of those of his Lime The following, according to Mr 
Watson, were his "main educational contentions” —(1) Cul¬ 
ture and learning for Lhose who have the wit to profit by it, 
whether rich or poor Adequate knowledge for those who go 
into trade (2) Education for girls and women, as well as hoys 
and men Higher education Tor girls who have good a bill Lies 
(3) Training colleges for teachers (4) Physical training for 
all—boys and girls, teachers and pupils, and this to be continued 
in after life (5) Liberal education, with disinterested aims for 
the elementary schools (6) The best masters to take the lowest 
classes (7) Drawing and music to be taught in every school, 
not as "extras,” but as essentials "You will notice,” says 
Mr Watson, "that the last named five aims are only within 
the field of discussion even yet , they are not faits accomphs 
All this time they have been in Mulcaster’s book, and Mulcas- 
ter's book—a few copies of it, very few—have been gathering 
dost ” 

The Association of Officers of Colleges in New England 
have recommended the gradual adoption of the follow ing 
changes in the curriculum of New England grammar tchools — 
(l) The introduction of elementary natural history into the 
earlier years of Lhe programmeros a substantial subject, to be 
taught by demonstrations and practical exorcise* rather than 
from books (2) 'l he introduction of elementary physics into 
the later years of the programme as a substantial subject, to be 
taught by the experimental or laboratory method, and to in¬ 
clude exact weighing and measuring by the pupils themselves 
(3) The introduction of elementary algebra at an age not late* 
than twelve years. (4) The introduction of elementary plane 
geometry at an age not later than thirteen years. (5) The 
offering of opportunity to study French, or German, or Laun, 
or any two of these languages from and after the age of ten 
years (6) The increase of attention in all class-room exercises 
in every study to the correct and facile use of the English 
language In order to make room in the programme for these 
new subjects, the association recommends that the time alloued 
to arithmetic, geography, and English grammar be reduced (o 
whatever extent may be necessary The association explains 
that it makes these recommendations in the interest of the public 
school system o| a whole, but that most of ihem are offered 
more particularly in the interest of those children whose educa 
lion U not to be conlinied beyond Lhe grammar school 

Mr. Waldo DENNIS gives in Stance a minute and very in¬ 
teresting account of a snake which ho watched for an hoot In 
the woods one morning in July last It went straight up a tree 
"without crook or turn," and by and by lay still for a while, 
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basking Id the lUn Mr Dennis notes that while in this posi¬ 
tion it lifted up Its head four or five inches and gaped Its 
mouth opened very wide j and when the mouth was closing, 
the nervous spasm, only half expended, again seized upon the 
jaws, whereupon they went wider than before, the spasm ex¬ 
hausting itself at last in a parting wriggle or two to the head 
11 So natural," sayi Mr Dennis, "was this novel performance, 
that I involuntarily listened for that characteristic accompani¬ 
ment, the little agonizing whine so common with the dog, and 
and not uncommon with us " 

FEW things are more frequently said than that diseases of 
the nervous system, especially those of a hysterical character, 
have increased with the growth of civilization Dr de la 
Tourette has been trying to show, in the yournal de AfJiiecine , 
that this Is an error, and Dr D G, Bnnton, in Science, ex¬ 
presses cordial agreement with him Travellers who give the 
soundest information on the subject, says Dr Bnnton, report 
that in uncultivated nations violent and epidemic nervous 
seizures are very common Caatren describes them among the 
Siblnc tribes An unexpected blow on ihe outside of a tent 
will throw its occupants into spasms. The early Jesuit mission¬ 
aries paint extraordinary pictures of epidemic nervous maladies 
among the Iroquois and Hurons. During the Middle Ages 
there were scenes of this kind which are impossible to day 

The question as to whether electrification is produced by the 
friction of gates has been exhaustively dealt with by Mr. 
Wesendonck, who gives an account of hia results in IVtedcmann’s 
Anna ten The apparatus resembled that employed by Faraday 
with negative results, in the cate of dry air Mr Wesendonck used 
air compressed to loo atmospheres In Elk an steel bombs of 
looo litre capacity This was passed through a brass tube 
widening out into a cone into which a similar cone could be 
screwed from the opposite direction, so as to leave a conical path 
for the ^ Issuing from the bomb, The second cone was con* 
nected to a delicate electrometer, which indicated any electrifi¬ 
cation produced by the impact of the air Ordinary air was 
thus found to give considerable negative charges, up to 1^ volt, 
if the cones were far apart, and positive charges if they were 
screwed up close But no electrification was produced when the 
air had been previously freed from doit aod moisture. Oxygen 
behaved In the same way Carbonic acid, evaporated from the 
liquid state, imparted a strong positive charge to the brass, 
which fu, however, reversed as soon os the cold led to the 
precipitation of water vapour Ordinary atmospheric dust was 
found to electnfj the brass negatively, the charge being in¬ 
creased by previous drying It seems, therefore, that pure gases 
are incapable of producing electrification by friction, and that 
the effects observed are conditioned by the presence of minute 
solid or liquid particles 

FlflHES in badly-ventilated aquaria give various signs of op¬ 
pression, such as restlessness, frequent gasping, mounting to the 
surface, leaping into the air, &c. Experiments have been recently 
made by Messrs. Duncan and Hoppe-Seyler (Zeitsckrift ftir 
Phji. Ckemu) to ascertain to what point the oxygen-content of 
the water may be lowered before fishes Indicate uneasiness 
They were made with tench, trout, and crayfish in an elliptical 
glass vessel, with pipes for Injecting and removing water and 
air, &c 1 In One ease a pipe communicating with a chamber In 
which was a lire rabbit, conveyed to the fishes air Impoverished 
by ifce lottos breathing, while the behaviour of nbbits and 
fishes In the same air could be compared. With 4 to 3 
cubic centimetres O b the litre of water, the fishes seemed well 
and content, and with the corresponding O tension in the air 
(8 to 11 volume-percentage) the rabbit wa* in no difficulty, 
With 1 7 to 0'S cubic centimetres 0 in the water, the trout were 
evidently HI at ease, and, if It oontluued, they died. The tench 
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and crayfish, however, stood still further reductions, the formei ^ 
finding relief at the surface Reduction of the O to zero soon 
produced the worst symptoms. 

It was long ago shown by Sir J, B Lawes that plants on 
ground that has been long without manure evaporate more water 
than those on good grouod Further research has proved that 
transpiration is not proportional to leafy development, for It 
largely depends on the activity of the roots, as well as evapor¬ 
ative surface. M Dehlram has lately (Ann Agr ) been led to 
investigate the influence of manure on the development of roots ; 
and he finds that roots in unmanured ground have a much larger 
growth than in manured, having to spread more in search of 
the scanty nutriment If, then, a plant with small leafy 
growth, evaporates more water relatively than one With large, 
it is probably due to Urge root-growth procuring more water 
The observation of Volkens is cited, that desert plants have 
extraordinarily long roots Further, M Deh^rain points out, 
the soUt rays falling on a plant have a twofold work to do, viz 
assimilation and transpiration And these are complementary 
In strong leafy plants there is vigorous assimilation, so that 
transpiration is limited , while In the leaves (with Little chloro 
phyII) of an “anaemic 11 plant a larger fraction of the solar 
energy is given to transpiration 

In the American Geologist an account u given of a pre¬ 
liminary examination of some specimens of a coaly mineral, 
having the genera] properties of a cannel, from the Kootanie 
and Lower Cretaceous of British Columbia. Their examina¬ 
tion was of more than ordinary interest on account of their 
peculiar physical constitution and the great difficulty of ascer¬ 
taining their connection with any of the materials ordinarily 
known to contribute to coal formation The main characteristics 
of the mineral arc the total absence of structure, and the presence 
of tubular ramuli resembling fungus mycelin, as well as rounded 
cavities Angular fragments of material of the same nature os 
the larger rod-like bodies appear in the sections, and on 
amorphous substance either occurring in distinct flakes or act¬ 
ing as a cement to unite ihe rods Mr Penhallow’s examina¬ 
tion has made it probable that the origin of these coals must be 
sought Jn some other direction than modified vegetable struc¬ 
ture It is suggested that they represent a form of fossil resin 
accumulated during a period when resin-bearing trees were very 
abundant, and possessed a structure favouring tha rapid dis¬ 
integration of organic tissue. 

A YOUNG lady in America seems to have the power of 
awakening not only the intelligence but the affections of insects. 
Her experiences are recorded in Science by a friend or hers, 
who signs himself " B,” In September some one gave her a 
beetle, which Is described as a specimen of Pelidnota punctata 
Linn At fint she kept It in a small box, feeding it with grass, 
leaves, and small pieces of fruits, such as peaches, pears, die. 
Occasionally she would give It a drop of water to sip It would 
sometimes bite a little out of a leaf, would eat the fruits, and 
would lake water eagerly From the fint she would take the 
Insect in her fingen several times a day and stroke or caress it, 
also putting it to her llpa and talking to it all the while she 
handled it When she put It to her lips It would brush its 
antennae over them with a gentle, caressing motion When she 
left her room she would shut It up In its box. One dfey, about 
two weeks after sbe received it, she was called out inddefdy 
and neglected this precaution She was absent for sometlibe, 
add when she returned the insect was not In Its box nor arijN 
where to be seen Fearing that she might injure it, she stood 
■till add called ■' Boggle, boggle, ” when Ic cams crawling from 
Its retreat towards her. " After this," says" B "she would 
frequently leave it free in the room when she went out, and 
when she returned, If the Insect was not in sight, she would 
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call U, and it wo aid crawl or fly to her. Aa this wu continued, 
it would more and more frequently fly to her instead of crawling, 
until at lost It flew nearly every time it was called When it came 
m this way she would put it to her lips or to her nose, and the 
insect would appear to be pleased, .moving its antennae gently 
over her lips, or taking the end of her nose between them and 
touching it with a patting motion" Unfortunately this inie- 
resting beetle lost its liveliness in winter It was placed on a 
cloth above the kitchen boiler, where it revived to some extent , 
but in December it accidentally fell to the floor and soon after¬ 
wards died 

The annual report of (he U S Commission of Patents for 
Lhe year 1891 has been issued In addition to the usual stalls 
Ucal Information there are added to this report two tables and 
two diagrams illustrative of the growth of patent-granting from 
1790 to 1890, Lhe first century of the existence of the American 
patent system The first table gives the patents granted in 
that period by years and by States to American citizens The 
second table does the same for patents granted to citizens of 
foreign countries. The first diagram has one line illustrating 
graphically the growth of patent-granting during the century, 
along with another line denoting the Increase of population in 
the same period The second diagram has one line illustrating 
the growth per capita of patent-granting as a whole dunng the 
century, and other lines illustrating the growth per capita of 
patent-granting in the Slates by groups of States There is 
also a list of patentees and their improvements, by years, prior 
t o the year 1B00 

The first volume of the Irish Naturalist , a monthly journal 
of general Irish natural history, has just been published, and a 
very interesting volume U is The editors are Mr G H 
Carpenter and Mr R Lloyd Praeger, and they have secured 
from able contributors many good articles on subjects which 
cannot fail to be attractive to Irish readers The volume also 
records work done by some of the foremost of the Irish scientific 
societies 

The Bureau del Longhudea has issued, through Messrs 
Gauthier-Villars et Fils, its " Annuaire " for the year *893. It 
contains, as usual, a great mats of scientific information, clearly 
arranged Among its 11 notices 1 ' is an interesting paper upon 
the observatory of Mont Blanc, by M J Janssen 

Thb Belgian Royal Academy or Science, Letters, and Art 
has alio issued its “Annuaire” Among the contents is a 
rather elaborate memoir of Jean Servaia Stai, accompanied by 
an excellent portrait 

Meiers. Charles Griffin and Co have published a 
ninth edition or “ A Pocket Bdok of Electrical Rules and 
Tables for the Use of Electricians and Engineers,” by John 
Munro and Andrew Jaribion. The authors state that the 
work has been carefully revised and enriched with fresh matter, 
Indudlng several important communications by leading authori¬ 
ties xm electro*technics. 

Messrs. George Bell and Sons have issued the first por¬ 
tion of a supplement to the third edition of 11 tbgtWh Bottoy, 
or Coloured Figures of British Plfcbts. ” 'fhls part haJ^beea 
prepared by Mr N, E. Broom - The rest will be dona hj Mn.i 

Arthur Bennett. 

• 

lit our review of 14 Modern Mechanism ” last week (p. 142) a 
typical American express locomotive with ao x 24 cylinders 
wu said to be leu powerful than an 18 * *6 cylludir British 
engine. This should, of course, be reversed, the American 
engine being the more powerful 
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The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macatvs cynomolgns 9 ) 
from India, presented by Mr F Skinner, eleven Tuateri 
Lizards (Sphtnodon punctatm) from Stephen’s Island, Cook’s 
Straits, New Zealand, presented by Captain E A Findlay , 
a Puff Adder (Viptra arutans) from East Africa, pre¬ 
sented by the Directors of the British East African Company, 
a Vulpine Phalaoger (Phalangtsta vulpina\ from Australia; a 
a Slanleyan Chevrotaio (Tragulus Aanlryanut <J ) from Java, 
deposited , a Sanderling (Cahdrts artnana) t European , two 
Brown Capuchins (Ctbus fatuellus) l an Azara’s Fox (Cants 
aii\ru) l a Ring-tailed CoaLl (Na\ua rufa) % seven Glossy Ibises 
(Pie gadt » fakintUus\ a Brown Milvsgo (Afilvago chimango ), 
four Barn Owls (Slnx flammed), a Ypecaha Rail (Aramides 
ypcciha ), a Chilian Pintail (Dafila spinuanda), a Geoffrey’s 
Terrapin (Platemys gtoffroyana ) from South America, pur¬ 
chased , a Hog Deer ( Census pvremus], bom in Lhe Gardena 

OUR ASTRONOMICAL COLUMN 

Comet Holmes —The following tele gram was received from 
Dr Copeland on Tuesday evening —“ Cnroei Holmes reported 
suddenly brighter Stellar ” (nucleus) We therefore continue 
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The comet 15 mw almost midway beLween 0 Andromed x 
and a Tnanguli 

Burvham s Double-Star Observations —Mr. Burnham’s 
splendid senes of double star measures, made chiefly with 
the 3 foot refractor si the Lick Observatory daring the 
first six months of 1892, are published in A st> Nock, No 3141 
lie states that the superiority of Lhe great telescope for this 
work has been fully demonstrated In ihe present list there arc 
micrometric measures of eight new double htsrs, and additional 
measures of 170 old ones % Pegaii has completed more than 
one revolution since its discovery in iSSo, the period being 
about eleven and a half yean, which “ 11 probably shorter than 
that of any other known pair in the heavens " 

Mr Burnham’s connection with the Lick Observatory having 
permanently ended in June lost, the present list*of measures 
concludes hn work on double stars It is to be hoped that the 
field of work which he has so brilliantly occupied will not be 
neglected in the future. 

Efhbmeris of Comet Brooks —The following is a con¬ 
tinuation of Kreuta's ephemens for Berlin, midnight — 
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The Ecupft OF April 16, 1893 —In a communication to 
the Astronomical Society of France, M. de Ja Baume Fluvinel 
indicates some of the points to which alien non should be 
directed in the eclipse of the iud id April Id the first place, 
he does not think any of the precious moments or totality need 
be devoted u> the study of prominences, w ‘h™ can now be 
coi&ptoely studied at sny time. The investigation of the 
corona is all* import ant, and attempts should be made lo obtain 
photographs showing its gin erst aspect with various exposures, 
II well as photographs of Its spectrum The different parts of 
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the coronn Arc of such varying brightness that it will be lrapas- 
nblc to obtain all the details with a ilngle exposure For the 
spectroscopic work It is also re commended that uochromatlc 
plates be employed, with special reference to the distribution of 
the material which gives the green line 1474 Kirchoff Mr. 
LocLyer proposes to use an objective prism, so os to obtain 
monochromatic images of the corona, that 1% rings correspond¬ 
ing to each elementary radiation of the coronal light This 
method will noL only give the spectrum of the corona, but the dis 
tnbniion of each spectrum line over the whole of it The problem 
of the "reversing layer" is also wanting definite solution, and 
it 11 pointed out inat instantaneous photographs may settle the 
question once for nil M PJuvmel also points out the import 
ance of noting the presence or absence of the hydrocarbon 
bands suspected by Tacchini In 1883, as this observation may 
throw further light on the analogy between the corona and tbe 
tails of comets 

Photometric observations should also be secured, and the 
polarlscopc should be employed to determine the proportion of 
polarized light in various pans of the corona 

Nova Auriga —Prof Barnard has recently made some 
measures of the position of Nova Auriga, with a view to de¬ 
tecting proper motion The two comparison stars selected were 
tbe stars E and F in Mr Burnham’s previous list of comparison 
■tars. The results arc staled thus (Ait Nach No 3143) — 

'‘ The measures with F come out identical wiLh Mr. Burnham's 
during February, but those with E seem to show some sort of 
motion in distance and possibly in angle Prom the poiitton of 
the comparison alar this can hardly be due to parallax It is 
possible, though, if the discrepancy is a real displacement, that 
it is due to orbital motion, the orbit being bo situated as to show 
no motion with reference to h The difference is not sufficiently 
grenl, considering the distance, to prove anything " Prof 
Barnard further remarks that although the Nova presented no 
nebulosity at its first appearance, it has always appeared as an 
undoubted planetary nebula since he observed it on August 19 
Estimates of magnitude in the present condition of the Nova will 
depend greatly upon the telescope and magnifying power em 
plojcd Since August the nucleus has become fainter, while 
ihe light as a whole has remained essentially constant 

11 Astronomic at Journal” Prizes — 11 A gentleman 
earnestly interested in the development and progress of astro¬ 
nomy in his nntive land has authorized the editor of the 
Astronomical Journal to offer two prizes, fir resident citizens of 
the United States ’’( 4st Jour No 284). The prizes will either 
take the form of money or of gold medal-, one being of ihe value 
of iwo hundred dollars and ihe other of four hundred dollars In 
the first instance the prizes will be awarded for observations 
tending to advance our knowledge of comet ary orbits, one beiDg 
for tbe best senes of measurements of the positions of comets 
during the year ending March 31, 18^4, 'ind ihe olher for the 
best discussion of the path of a periodic cornel, wiih due regard 
to its perturbations With regard to the first, astronomers who 
hope to gain the prize must frequently be at work until sunrise, 
as special value will he attached to observations made at 
inconvenient hours, 


GEOGRAPHICAL NOTES . 

1 he name Ibea, contracted from tbe initials of the Imperial 
British East African Company to designate their territory on 
'the east coast of Africa, has acquired a certain amount of 
currency, and although open to philological criticism Is prac- 
lioally convenient On the same principle the great Dutch 
jMMsetifofiH in the East Indies have been termed Nol (Ncdtr- 
lartdsch Oil Indie), and Mr. Ravnutein has suggested a similar 
obbrevlatlqn for the German East African territory ( Deutsch 
Oit Afnk*), only he would combine the initials with a Swahili 
Affix or fufiU signifying M land, 11 and make it either Udoa, or 
Doom Tte cumbrpusuets of using many words to specify 
a well-defined region seems to justify a somewhat bolder coinage 
of new names in geography than has hitherto been custo ma ry 

THE Mmivtmtnt G cograph »que publishes a sketch map of the 
Stanley Falls district of the Congo, compiled from ihe composi- 
bearlngs of M. Page, one of the member* of the disastrous 
Hodlster expedition. Besides Stanley, Lieutenant Uleerup 
and Dr Osear Lens are the only other authorities on thra 
stretch of the river Special Information is given regarding the 
three groupe of rapids which occur between Stanley Falls 
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station and Kibonge, Thecatiract of Msndombe above Stanley 
Falls u composed of a succession of falls from six to ten feet 
high and numerous rapids, but local canoe-men are able to 
tike boats through in lour or five hours Three hours of free 
navigation leads to the rapids of Mamanga, where the river is 
baned from bank to bank by a ridge of rock about twelve feet 
high, and followed by rapids and other smaller falls necessi¬ 
tating a portsge Three and a half hours of free navigation 
lead to BaBundu, the last cataract, which canoes are able to 
pau in about three hours after being lightened 

The Antarctic whaling fleet, the dispatch of which was noticed 
in vol xlvi p 477, has been reported from the Falkland Islands 
The Balacna, which has the most complete scientific equipment, 
arrived at Port Stanley at the end of November, Ihe Active on 
December 8, the Diana on December II The fourth vessel, 
tbe Polar Star, wan spoken off the Plate on November |6 The 
telegram from Monte Video reports all well, and a preliminary 
notice of the scientific observations will probably follow by 
mail 

In a communication to the Pans Geographical Society, M 
Venukoff calls attention to the fact that although the extensive 
Government drainage works have almost obliterated the Pinsk 
marshes from tbe valley of the Pnpet, the moat recent non 
Ku&iian atlases continue to represent these marshes as they were 
thirty years ago Now their site is largely forest and meadow- 
land 

TRAVELS IN BORNEO 

A/f R CHARLES IIOSE'S paper on "A Journey up the 
Baram River to Mount Dulit and the Highlands of 
Borneo," read 10 the Royal Geographical Society on Monday 
evening, was a pleasant variety in the succession of African 
papers which has foimed the staple of the Society's programme 
lor the session 

The Baram River runs on the whole northward through 
eastern Sarawak, reaching the sea in 4' 37' 15" N and 
II 5 , 59 , 3° ,# E Its mouth is complicated by a series of sandbanks 
shifting with the change of the monsoons The nver is In parts 
very deep, and is navigated by a fleet of Government steamers 
The bordering land in low and swampy or covered with jupgle 
until Claudetown, abouL suiy miles from the mouLb, 11 reached 
'I here the ground rises, and a prosperous trading town hoi been 
established by Chinese merchants At Long Marl, about fifty 
miles further up, there are great rapids which can only be passed 
with difficulty, and gorges of considerable depth occur at inter¬ 
vals further up the stream The journey to Mount Dulit was 
made up the Linjar, a large tributary of the baram The 
people on the banks of this river have a peculiar custom of keep¬ 
ing dead bodies m their houses encased in ornamental coffioB 
for three months before burial, and Mr. Hose gave some highly 
interesting particulars regarding their burial customs, their com 
pllc&Led subdivisions of the world of the dead, and Lheir habit 
of interchanging messages with departed friends At Lhc head 
of canoe navigation the Sibop tribe hunt various species of 
monkeys with the blowpipe, the valuable commodity being the 
intestinal calculi known as Bezoar stones, which are greatly in 
demand by Chinese apothecaries. 

The ascent of Mount Dulit was commenced on September 
21, when a hut was built at the height of 2000 feel, end a path 
cut through the thorny scrub to 4000 leer, near which another 
hut waj built Several days were spent here collecting natural 
huLory specimens, many of which were Bpecles new to science , 
amongst the smaller quadrupeds Hemigale hosti , and amongst 
birds Caiyptomcna hosti ana Mcsobucca extmtHJ may be men¬ 
tioned. A cave some distance higher wu found with wild 
tobacco growing at Its mouth and several remarkable ferns, one 
with fronds 14 feet long ; bat except for bate and a soUlary 
snake, the cave was an tenanted. The fauna of Mount Dulit 
Closely resembled that of Kina Balu, show log the widespread 
distribution In the highlands of Borneo qf Himalayan forms 
The flat moss-dad summit of Mount Dalit WM-foood to be, by 
aneroid, 5090 feet, and there was a magnificent view of dlitint 
ranges, the position of a number of pealu in which was fixed 1 
Some uetlves reported having beard a tiger roaring In (hr neigh¬ 
bourhood, but Mr Hose found the sound to proceed from a 
gigantic toad, measuring 14^ loohei round the body. At the 
dose of the paper Dr Bowdier Sharpe F ft. 8., pointed our the 
great importance of Mr Hoee J i reshltr fr their bearing 00 
geographical distribution 
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BACILLI /iV BUTTER. 

'"THE fad that p ifc affords a particularly amiable medium for 
A ihe growth aad multiplication of most micro organism*, 
Hu rightly led to Ul being regarded ai a dangerous vehicle for 
the propagation of disease On the Continent the practice of 
boiling all milk before use, and so destroying any pathogenic 
microbes which may be present, is almost universal, and recently 
a number of special pieces oT apparatus have been devised for 
household use, ensuring Lhe efficient so called " pasteurization " 
of milk In England, however, we but rarely boil our milk in 
spile of outbreaks of diphtheria and typhoid fever having been 
not infrequently traced to a particular milk supply In a paper 
by Cnopf on the bacterial contents of milk it is stated, that on 
one occasion out of every thirteen samples of milk supplied to 
Paris one was found to contain tubercle bacilli, whilst it is well 
known that the germs of typhoid, cholera, diphLhena, anthrax, 
&c , thrive readily in this medium But although milk has been 
made the subject of much careful experimental inveUigaiion, 
comparatively little is known of Lhe microbial condition of butler 
Heim has shown that cholera bacilli purposely rubbed mlo 
butler could be demonstrated after tniriy-lwo days, whilst 
typhoid bacilli similarly introduced were found afler three weeks 
and tubercle bacilli after the lapse of a month, although 
Gaiperim discove ed the latter in butLer even after 120 days 
Quite recently La far has published a paper, M Bactenulogi*che 
btudlen uber BuLter" in ihe Anhiv fin Hygiene, in which he 
has recorded his investigations on the micro-organisms found in 
Munich butter These experiments are instructive us exhibiting 
the fitness ofbutler to support a large number of bacteria, and 
thus furnish an interesting supplement to what is already known 
concerning the longevity of pathogenic microbes in ihis medium 
The samples examined were prepared from fresh cream and 
were investigated as soon ai possible after the butter was made 
It was found Lhat the number of microbes differed according as 
the portion for experiment was taken from the outside or 
from the interior of the piece of butler Thus in one 
instance whilst one gram from the centre of the pat 
contained 2,465,555, on the outside in Lhe same quantity as 
many as 47,250,000 micro-organisms were found faking the 
average of a number of examinations, it was estimated lhat the 
interior of a lump of butler possessed from 10 to 20 millions of 
bacteria in a single gram Lafar Is inclined lo regard this as 
an under rather ihan an over statement of the number, mas 
much as there arc always probably present a certain proportion 
of microbes which will not develop at the ordinary temperature, 
or on the gelatine-peptone medium usually employed lie 
graphically puls it that, in some cases it is conceivable that the 
number of organisms swallowed with a moderately sized slice of 
bread and butter may exceed that of the whole population of 
Europe ' Lafar found that bulter kept in a refngerator, with a 
temperature of between o a to + 1 u C at first (afLer five days) 
showed a marked reduction in the number of bacteria, but that 
no further diminution look place, alrhough the sample was kept 
for a month at this temperature Samples kept at from Iz" to 
15° C. exhibited a marked increase in the number of micro- 
organisms, a rise from 6 to 35 millions being observed in Lhe 
courae of nine days, whilst when placed in ihe incubator (35“ C ) 
after four days the bacteria had fallen from 2$ to 10 millions, 
and afier thirty-four days only 5 per ceni of lhe original 
number present were discoverable Experiments were also 
maac to ascertain what was the bacterial effect of adding salt 
to butter kept in a refrigerator It was found that although the 
number* were thereby considerably reduced, (hat yet, even when 
umuch u 10 per cent, of salt was added, Lhe complete 
destruction ofthe bacteria was not accomplished. On examining, 
however, gelatine-plates prepared from these samples, it was 
ascertainedthat t|ie organisms present consisted almost entirely of 
a pare cultivation pf one particular microbe, which was ap¬ 
parently entirely unaffected by (he addition of salt, and had 
grown and multiplied lo the exclusion of nearly all the other 
bacteria originally present. When samples similarly sailed were 
placed in the incubator (35° C ) the result was rather 
for whilst there was more apparent connection between the 
proportion of salt added and the diminution In the number of 
bacteria, more varieli** of micro-organism* were found on the 
gelatine plates. But In this case, also, the germicidal effect 
produced• was not proportional to lhe increase m the amount 
of salt. Samples of artificial butter wire slip examined, and 
were Invariably found to be much poorer In bacteria than ordi 
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nary butter Thus, whilst Ihe smallest number found In one- 
gram was 747,059, in real butler considerably over two million 
microbes was the minimum Two varieties of bacilli have been 
isolated and described, which were found very constantly 
present in bulter throughout these investigations They arc 
beautifully Illustrated and Bhowmn coloured plates as individual 
organisms and colonies at the end of the puper Lafar pur¬ 
poses continuing his investigations, and it is 10 be hoped that 
ihe examination of butler for pathogenic micro organisms, about 
u hich so little 11 known, will form an important feature in any 
further researches he may undertake 

Grace C Frankland 


THE OCCURRENCE OF NATIVE ZIRCON I A 
{BADDELE VITE) 


'T'TlE discovery of native zircopia was first made public in my 
letter lo Naiurh (vol xlvi p 620) in October lost , at the 
same time I gave characters sufficient for the recognition of ihe 
new mineral, and suggested the name BadlclcyUt , in honour of 
Mr Joseph Baddeley who had brought the specimen wuh other 
dense minerals from Kakwana in Cevlon As there was only 
a single fragment of what at first sight seemed a hopelessly im¬ 
perfect crystal, the determination of all Lhe important characters 
without appreciable injury of Lhe specimen was a task of an 
attractive kind the technical details of the investigation 
(including quantitative ch-micnl analyses) and lhe line of 
argumenL by which definite results were evolved from the 
observations, were communicated to the Mineralogical Society 
at the meeting held on October 25 (Nail re, vob xlvn p, 
70), and crystals of hydrous zirconium oxychloride prepared by 
identical methods from Baddeleyite and artificial zirconii, 
respectively, were exhibited for comparison Having regard 
lo the unexpected result of the chemical examination and the 
difference of Lhe characters of Baddeleyite from those of arti¬ 
ficially prepared crystals of zirconia, every care had been taken 
to get results as accurate as the material itself would admit of 
Ol course it was hoped that the occurrence of native zirconia, 
once established, would soon be noticed elsewhere , and in fact, 
I hear this morning (January 3) from Dr Hussak of the Geo 
logical Survey of Brazil, lhal flawless crystals of zircpnia are 
actually met wuh in the south of S.lo Paulo as an accessory 
constituent of an augitic rock described under the napie of 
Jacupirangite by my fncnd Mr O A Derby 

ihe Brazilian mineral had three or four years ago been 
regarded by Dr Hussak (who had then only a small amount of 
material for examination) as probably orthiLe (silicate of cerium, 
iron, &c ), a mineral with wnich it agrees in Us more obvious 
external characters, and it wai mentioned later under that name 
in Mr Derby's description of the Jacupirangite , but more 
recently Dr Hussak, on isolating a M.ore of flawless crystals 
fr im the decomposed rock, recognized Lhe distinctness of the 
mineral fro n orihite, determined lhe geometrical and physical 
characters of the crystals, and decided from a chemical examma 
tion that the material was a tantalo-nlobate of probably some 
member of the yttrium cerium group these results were pub 
lished in the Neties Jahrfmeh fur Mittemlogie , 1892, Band II 
p 142, immediately after my announcement of the occurrence 
of native zirconia in Ceylon had been sent for publication, but 
they had been forwarded from Brazil as early as the month of 
June Dr Huuak now informs me that the Brazilian mineral, 
which had been sent to Sweden for a complete quantitative 
examination, hu been determined by Prof Bomitrand to be 
almost pure zirconia 

As regards crystalline form, the parametral dements obtained 
liy myself for* Baddeleyite, and announced at the meeting of 
October 25, agree in a very satisfactory way with those deter¬ 
mined by Dr Huuak for the Brazilian mineral, while as regards 
optical characters, the two descriptions arc practically identical 
The only Important deviation of external character is in the 
specific gravity , that oT Baddeleyite is 6 025, that of selected 
crystals of Lhe Brazilian mineral is 5 006 

Now It seems almost Impossible lhat the specific gravity ol 
crystals of a simple oxide presenting otherwise identical 
character! can vary Lo this extent, and the explanation of all 
lhe difficulty will probably be found lo be that Dr Huisaki 
specimens really belong lo two distinct minerals, that while thf 
crystallise form and optical characters were delcrmined from tnc 
one (Blrcoqja), the specific gravity and the chemical composition 
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-were originally determined from the other (yttrium tantalate) 

Io fact, it wu staled id my former communication that the 
Boddeleyue of Ceylon 11 itself a woe late d with such a chemical 
compoond, and I may add that this associated mineral was 
there designated without the mention of a apecies-name because 
it had been found 10 have a specific gravity (4 9) far below the 
inferior limit (5 5) hitherto observed in the case of undoubted 
Yltrotantalite 1 it was intended to determine later whether or 
not the lowness of the specific gravity was accompanied by a 
difference In the proportion of the chemical constituents , 
further, the similarity of aspect of the zircoma and yttrium 
tantalate of Ceylon is such that a confusion of the two would 
be easy. In this way the discrepancy of the chemical results 
and the complete accuracy of the observations of Dr Hussak, 
whose reputation stands so high in the annals of min era Logical 
science, would be found consistent with each other 

There remains the inconvenience that two names have been 
suggested for the same mineral , but according to the rules of 
nomenclature formulated by Dana (rule 13 d) the name of 
BaddtUyitt has the prior claim I may add that the name I 
Brapiitfc was in use eight years ago, commercially at least, for 
the specification of an oil bearing rock found in the neighbour 
•hood of Bahia L Fletcher 


GAS POWER FOR ELECTRIC LIGHTING 

A T the ordinary meeting of the Institution of Civil Engineers 
on Tuesday, January io, an interesting paper on “ Gas- 
Power for Electric Lighting ” was read by Mr J Emerson 
Dowson _ The author stated that in Great Britain alone 
gas-engines had been sold for electric lighting, exceeding 
in the aggregate 7000 horse power, and that in Germany 
engines were used for about 1100 arc and 90,000 glow- 
lamps It was, however, only within the last few years 
that gus-enginei of large Bize had been before the world in a 
practice! form The varying load factor in central stations was 
a serious trouble, nod the author hoped to show that much of 
rhe present loss, due tq fuel, water, and wages, would be avoided 
if gas power were used instead of steam-power 

Special reference was made to the central-station at Dessau, 
belonging to the German Continental Gas Company That 
station Wax opened in 18S6 with two 60 horse power, one 30 
bone-power, and one 8 horse power (effective) engines, worked 
with town-gas, and all the dynamos were driven by belting and 
counter-ahafti In 1891 considerable alterations were made One 
60 hone-power engine, with Its belting and counter-shaft, was 
retained, and one of 120 horse-power introduced, coupled 
direct to its dynamo The speed of the engine and coupled 
dynamo was I45 revolutions per minute, and the con¬ 
sumption of town-gas was equal 10 39 cubic feet per kilowatt 
Formerly, without accumulators, it was thought necessary to 
adjust the sire of the engines to the supply, so that they should 
always be worked to their full extent It had, however, been 
found that a limited supply could more advantageously be fur- 


acctmmloion Since February, 1889, the Municipality of 
Schwablng, a suburb of Munich, had used an Otto engine 
worked with Dowson gai for 10 arc- and 300 glow lamps. The 
load was variable, but with an average output of 22 5 kilowatts 
per hour the fuel-consumption was 3 3 lbs per kilowatt The 
town of Morecambe wax lighted by nine arc-lamps and glow 
lamps, equal to 1600 of eigne candle-power each, the dynamos 
driven by Stockport gas-engines worked with Dowson 
gas. With on output of only 1155 kilowatts per week the 
consumption of fuel was a 58 lb* , and the cost of the gas, 
incduditqg wage* and fuol, was J<L per kilowatt delivered. At 
the chdtapa of Mr. Say, at Longpont, In the South of France, 
there wst| 650 glow-lamps and one arc-lamp, supplied by a 
dynamo driven by a Crowley engine worked with Dowson gas 
The comiimpUon of fuel was 1 ’2 lb per Indicated hone power, 
and J'7 Iba. per kilowatt per hour 

It wax believed that the late Sir WUifam Siemens first drew 
attention to the foci, that when Mamlnallng-gu was burnt In a 
gai-engioe to drive a dynamo, much more hght was produced 
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ratio was at the present time about ao to v in favour of converting 
the gas into an arc-light, by means of a gas-engine The author 
had collected data from various sources, as to the consumption of 
ordinary town-gas by engines supplying electric light with and 
without accumulator! The average of all the returns, with 
engines under varying loads and without accumulators, was 
about 47 cubic feet per kilowatt-hour; when accumulator! 
were used, the consumptisn of gas was less, because the 
engines then worked under a full load With 47 cubic 
feet per kilowatt, and 55 watts per 16 candle-power, one light 
of that power required only 2 6 cobic feet per hour, whereas 
a standard Argand burner required 5 cubic feet per hour. In 
this comparison, it was assumed that the glow lamps and gas- 
burners were in good order, but under ordinary working con¬ 
ditions they did not maintain 90 high a duty 

The question of load-factor was a botioub one with any type 
of engine, but with gas-engines the loss was much less toon 
with steam-engines When a gas-engine was stopped, Uh 
consumption of fuel stopped also, and there was no furnace 
to maintain, nor was there any water to boil at starting. At 
the same Lime, it wu desirable that the gas-engine should be 
worked as much as possible under a full load, and in this 
respect the experience at Dessau was generally confirmed 
A central-station wu worked under trying conditions, and in 
ihe London district there wu only a full output of current 
daring from three to five hours in every twenty-four , moreover, 
about 60 per cent of the total ontpat wu required during that 
short period In practice, this meant that in a station where 
the current wu supplied without accumulators, the engine* 
were run at a reduced speed during a portion of the time, and 
at other times some of them were stopped altogether, but all 
hod to be ready to work in the evening, and occasionally In the 
day time, when there wu fog Generally, it might be assumed 
that the average consumption wu more than 6 pounds per 
kilowatt where accumulators were used, and about 9 to 12 
pounds where they were not used In any cue, with the best 
possible arrangement of steam-power, there must be a large 
amount of fuel consumed which did no useful work, for, even 
if some of the fires were drawn, they had to be re-lighted, and 
the large quantity of water which had cooled during the time of 
standing must be re-heated. 

The author believed that the solution of the difficulty wu to 
be found in the use of gu-plant instead of steam-plant 'With a 
large gas-engine, one brake hone-power per hour could be 
obtained with a consumption of about 1 lb of anthracite, or 
i4 lb of coke, whereu the consumption of coal with the 
steam engines used for central-stations, must be taken at about 
2^ lbs per brake horse power, when working under a full load 
A saving of not less than 50 per cent could therefore be effected 
in stations where the engines were fully loaded ; and where 
there were great fluctuations in the output, the loss of fuel with 
boilers not used, or only partly used, could be almost entirely 
avoided For a maximum of 400 kilowatts, there would be 
three gas-generators, each capable of supplying one-third of 
the maximum required The production or gas could be raised 
or lowered in several ways, and the working of epch generator 
could be stopped immediately by shutting off its steam supply 
Supposing, therefore, that all three generators were working 
at their maximum rate, and a gradual reduction was required, 
this could easily be effected , and when the production of one 
or two generators could be dispensed with their operation 
was at once stopped The third generator could then he kept 
at work, and Its production adjusted to suit the minimum Con¬ 
sumption required A gas-generator bad a email griff wn 
compared with that of a boiler, and much less oooUng-sqrfee, 
it contained no water, and required no chimney-draught A 
generator of the tiee referred to lost only 6 to 8 lhrn. per hoar 
whilst standing If an average of only 40 per cent, of the maxi¬ 
mum power were required for twenty-one hours, it wu equivalent 
to letting two of the generators stand for that period , and at 
8 lbs each per hour that meant a total loss of only 3 cvU>, 
compared with the much greater waste when steam-power was 
usmL As the use of large angina, driven with generator 
gas, wu of recent date, tbs author proceeded to describe the 
gas-plant used, and gave the results of euglpes working regu¬ 
larly with Dowson gas, under the unwt oonditioos obtaining 
(n la dories. He also gave the t finite of braka-tests made 
with several engines of large §Ue, and reproduced indicator 
diagrams taken from engines of different mekera. AHhbggfa 
admirable result 1 had undoubtedly bean obtained from eugfima 



January ig, 1893] 


NATURE 


285 


working with the Otto cycle, he wu or opinion, that, with 
engines of large sice, the results would be still belter if the cycle 
wsrt altered, especially when generator-gas was used His 
reasons for this were fully stated in the paper 

The following was a summary of the points urged by the 
author.— 

1. —When town-gu wu used for driving the engines of an 
electrical station, the consumption wu about 50 per cent less 
than the volume of gas required to give the same amount of light 
by ordinary burners 

2. —When town-gas was used, neither boiler nor firemen 
were required, and there were no ashes to remove j less space 
WU needed, no accumulators were required, except such as 
might be necessary to equalize the load nf the engines and to 
provide for a small amount of storage. The engines could be 
worked 10 the most crowded districts, close to where the lights 
were required, and where boilers were not allowed 

3 —When generator gas was used, the consumption of fuel 
under a full load would be at least 50 per cent less than with 
steam-power, and Lhe loa« due Lo steam boilers not being fully 
worked could be almost entirely avoided. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —We regret to hear that Professor Cayley has 
been suffering from serious illness, and that he is inconsequence 
unable lo give (his term his advertised course of lectures in Pure 
Mathematics. 

L Cobbett, M A , M B , of Trimly College, has been ap¬ 
pointed Demonstrator of Pathology in the place of Dr E Lloyd 
Jones, who has resigned tbe office 

Mr F Darwin, Deputy Professor of BoLony, announces a 
special course of lectures in the Chemical Physiology of Plants, 
to be given by Mr Acton, of SL John’s College, on Tuesdays 
In the present Lent Term 

Mr J. Y Buchanan, F.R S , announces a second course of 
lectures in Geography, to be given in the Laster Term 

Mr. A. E. Snipley has been appointed an additional member 
of the Special Board for Biology and Geology 


SCIENTIFIC SERIALS. 

Journal of the Royal Agricultural Society of England, 3rd 
series, veil ill pt 4.—Cottage sanitation (illustrated), by H 
McLean 'Wilson, a paper prepared under the supervision 
of Dr 9 pot tin wo ode Cameron and T Pridgin TcaJe, F R S 
It contains a discussion of the principal sanitary defects, which 
are most likely to be found in the houses of agricultural 
labourers, with valuable suggestions and remedies. The object 
aimed at Is 11 to put the whole country, and every house in the 
country, into such a condition that if the epidemic (cholera) 
should break out It would have no chance of spreading "—Field 
experiments on the fixation of free nitrogen, by James Mason, 
glvea an account of the enriching of some plots of poor land on 
the Oxford day at Eynsham by tfie growth of two leguminous 
crops In succession. The two crops chosen were beans and 
mixed clovers. So far as they go the remits are sinking. Prior 
to 1888 the land had never been cultivated or received any 
manure. Brought into tillage In that year two plots produced 
loj drts, and 9 cwts* per acre of barley and oats respectively, 
straw included, —an excessively low return. In the autumn of 
1888 the plots were treated with 20 cwts. of basic slag per acre, 
and the subsoil with the same amount Beans in the following 
year yielded an average of 46 bushels and 23 cwts. straw per 
SCT 0 . In 1890 mixed cloven gave a yield of 28 cwts. 
par tore as the avenge of the two plots, end in 1891 s crop or 
tfcrei tons clover-hay was obtained Potatoes were grown upon 
the plots last year, and gave*ao average yield of eight tons per 
Excepting the basic ilfcg, no rasnurt of any kind had ever 
been applied to me plots. The experiments are Being continued 
Jhd extended.—Wild birds, useful and injurious (Illustrated), by 
C* T t Archibald.—Utilisation or straw as food for stock, by 
Darby Showing methods of using chaffed straw as a 
ytafibi the deficient nay crop of last summer, with records 
OC previous experiences under similar circumstances.—Yew 
Rjp>WQg v by Sir. f > Squarey, Mr Charles Whitehead, Mr. 

™ Caituthers, F.R S , aha Dr Munro. But few definite con- 
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elusions can be arrived at, owing to the conflicting nature of the 
information available It appears, however, (1) that both the 
male and female yews are poisonous , (2) the poisonous alkaloid 
(or alkaloids) exists chiefly in Lhe leaves and in the seeds , 
(3) the fleshy part of the fruit is harmless, or nearly so , (4) (he 
amount of poisonous alkaloid in the leaves varies considerably 
vuth individual trees, and perhaps with the season of the year. 
Dr Munro contributes a review of the chemicAl work dona 
upon taxine, the only alkaloid in yew which has been investi¬ 
gated , very little is known with certainty about it, either as to 
its chemical nature or its physiological action As Dr Munro 
suggests, "yew leaves merit exhaustive chemical examination '* 
— Besides the official reports, there are several short articles, 
including one upon the ferments pfmilk, abridged by Dr Munro 
from Prof. H. W Conn's pamphlet on the subject, issued last 
rummer, also a paper upon the decline of wheat growing id 
E ngland, by the editor 

American Journal of Science, January —The age of the 
earth, by Clarence King This paper contains an application 
of Lord Kelvin’s reasoning from probable rates of refrigeration 
to the determination of the earth's age, aided by Dr Carl 
Bams’s recent work in geological physics, especially his deter¬ 
mination of Lhe latent heat of fusion, specific heats melted and 
solid, and the volume expansion between Lhe melted and solid 
stale, of the rock diabase Thermal considerations have shown 
that with a given initial excess of temperature or the earth over 
surrounding space, and an assigned value for rock conductivity, 
it is possible to determine the curve of temperature from the 
earth's centre to its surface. It appears that for an initial 
temperature of 2000° C , the initial maximum temperature must 
still extend uniformly from Lhe centre to within a few hundred 
miles of the surface for any admissible value of the age But 
since the pressures increase steadily as we proceed towards the 
centre, there must be a point at which their effect outweighs 
that of the temperature, and the material, though veiy hot, 
remains in the solid stale Now on the data supplied by Baras a 
researches it is possible to stale what temperatures art necessary 
lo keep a certain representative species of rock m lhe fluid 
slate at successive point! within the earth. The amount of 
possible liquid layer is limited by the facts of lidal rigidity, 
which fix the maximum admissible temperature at 1950" and the 
age at 24 x10 s years Lower laluei are excluded by ttie 
gradient of temperature observed on proceeding downwards 
from the surface. Thli value, twenty four million years, agrees 
fairly well with the age assigned by Helmholtz and Kelvin to 
the sun. It is also concluded that the earih never was all 
liquid, that the original liquid layer did not exceed 53 miles, 
and that the ipheroidol shape is due Lo lhe plasticity of the 
lithosphere as manifested under the action of verv slowly 
applied forcei —Tertiary geology of Calvert Cliffs, Maryland, 
by Gilbert D. Harm—" Anglemto " associated with boleite, 
by F A Genth —Preliminary account of the Iced bar base 
apparatus of the United States Coast and Geodetic Survey, by 
R S Woodward.—Some experiments with au artificial geyser, 
by J C Graham —Observations of the Andromed meteOti of 
November 23 and 27, 1892, by H A Newton —Preliminary 
notice of a meteoric stone seen to fall at Bath, South Dakota, 
by A E Foote. — New Crclaceom bird allied to Hesperornfo, 
by O C Marsh —Skull and brain of Claosaurus, by O. C- 
Marsh 

The Botanical Gazette for October contains so interesting 
article by Mr H. L, Russel J on the bacterial investigation of 
the set and its floor The author has had the opportunity of 
carrying 00 bacteriological observations in sea water, both from 
the Bay of Naples and from tbe coast of Massachusetts, He finds 
micro-organisms Invariably present in sea water, though not in 
such large numbers as in fresh water, even at a great distance from 
the shore, and to a depth of 3200 feet, and a larger number m 
the slime at the bottom than in the water itself Some marine 
forms are Cosmopolitan, and tbe bacteria thsi are bo universally 
present In sea-water and mud seem to be quite peculiar to this 
habitat —Mr E. L. Berthoud describes the mode in which the 
geographical distribution of some plants has been greatly ex¬ 
tended by the agency of the buffalo —In the number for Novem¬ 
ber Brof. Underwood givei a report of the proceedings of the 
International Botanical Congress lately held at Genoa —Mr 
Q W. Marlin contributes an account of the development of the 
flower and embryo sac 1 q Sol 1 dago and Aster . 
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Bulletin of the New York Mathematical Society, vol. U No, 3 , 
November 1893 —This number practically consuls of one 
piper, tod that a very interesting one, by Dr Emory McCIid- 
tock, “On the Non Euclidian Geometry,” 1 subject which hn 
been more thin once brought before our readers In vol. vtil 
(1873) appeared Clifford’s translation of Riemann's 
Hibilititioaischnft 11 ueher die Hypothesen welctae der Geo 
melrie zu Grunde Ilegen " (1854) In 1863 this geometry wan 
considered in Cayley’s British Association address, And quite 
recently (February 25, 1892) in a translation of Poincare’s 
“ Kevue Generafe des Sciences ” " The chief lesson to be 

obtained from all non euclidian diversions is that Lhe diitin 
pushing mirk of euclidian geometry is fixity of disunce- 
ipeasuremeot, by which alone it is possible to draw the same 
figure upon different scales 1 hat the same figure may be 
drawn upon different scales might well he laid i^own as the 
axiom necessary and sufficient to distinguish euclidian from non- 
euclidian geometry 11 To this is appended a footnote which 
says that thi« is “referred to as 'the axiom of similar!' by Sir 
Richard (*ic) Ball in the article 1 Measurement 1 of the " Encycl 
Brit 11 A short article follows on the new logarithmic tables 
of ] de Mendizibal lamborre) (Paris, Hermann, 1B91) In 
addition there are the usual “Notes,” but no list of publica¬ 
tions 

No 3, December 1892—This number contains a careful 
criticism of Dali’s " Mathematical Recreations,” wuh suggestions 
and discussions by Prof J, E Oliver of Ithaca, New York, 
and nn account of Julius Dauschmger's 11 Zweites Munchener 
Siemvereeichniss, enlhaltcnd die milileren Oerier von 18,200 
Slernen fur das Aequinocnum, 1880,” hy Prof T H Safford 
“ Notes” and " New Publications” follow 

IVitdemann' j Annalen der Physik und Chemit , No 12 — On 
the temperature coefficient of the electrical resistance of mercury 
and on the mercury rcKistnnccs of the Imperial Institution, by D 
Krnchgauer and W Jaeger The coefficient was measured in 
the case of the copies of standard resistances already described 
The formula obtained for the resistance «V at temperature t by 
two independent methods was 

w t - w 0 (1 + o oooB75r 4- o 00000125/^) 

—Generation of electricity by friction of gases against metals, hy 
K Wesendanck —On galvanic polarization at small electrodes, 
by K. Richarz- —Electric oscillations m wires, direct measure¬ 
ment of the moving wave, by Kr Birkeland The oscillations 
were produced in two copper wires running parallel to each 
ojther at a distance of 80cm They were 30m long, and ended 
in one direction in brass plates 40cm. square, facing two similar 

f dales connected with the terminals of if)e spark gap of a power- 
ul induction coil The potential! along the wire when 
the coil was working were determined by measuring the length 
of the sparks crossing between the knobs of a spark micrometer, 
one of them being connected with the wire hy a sliding contact, 
the other leading through a telephone to earth Statical effects 
on the telephone were made inappreciable by laying a thread 
moistened with dilute sulphuric acid across the wires near the 
M collector 11 plates Under these circumstances the passage of 
sparks wss immediately Indicated by the telephone, and their 
lervgih could be measured down to o 0005mm —Determination 
of dielectric constants by means of the differential Inductor, hy 
Oscar Werner—Measurement of resistances by means of Lhe 
telephone, by Mai Wien —Diffusion of light by rough surfaces, 
by Christian Wiener Experiments rtjade on cant gypsum show 
that Lambert's law of diffusion, according to which the bright¬ 
ness of a surface is independent of (he angle from which it n 
seen. Is not strictly correct. The brightness at the edge of a 
round MnTace is o 6 times that given hy bis law, In the vicinity 
of JefleciLm points the brightness is greater, and at the greate-t 
brig hi neis the angle of incidence is greater than the angle of 
reflection —A unit for measuring intensity of sensation, by the 
name,—On internal friction of solid bod le , especially metals, by 
W Voigt.—Measurement of the coefficient of diffusion of 
liquid*, by F. Nicmoellcr. —Absolute compress! dllty of 
mercury, by G de Mats — Propagation of energy through the 
ether, by G. Iftlm.—On (he uni motion and acllnn of the tele¬ 
phone in ciectHcal null meihods; reply to Hr Winkelmann, by 
E. Cohn —On Lhe ftoluuan of sodium silicates, and influence 
of Mme upQfc&^heir constitution, by F Kohlrau oh —Behaviour 
of polarized Ughl id refraction, by G. Quincke.—On a mercury 
arc light, by L Aron a, 
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SOCIETIES AND ACADEMIES 

London 

Royal Meteorological Social/, December 31 — 
C. Theodore Williams, President, in (he chair.—The following 
papers were read —Moving am icy cl ones In the Southern Hemi¬ 
sphere, by Mr H. C Russell, F R S , Government Astrono¬ 
mer, New South Wale* The author describes the results of his 
practical study of the dally weather charts for Australasia, and 
states that Lhe leading fact brought out is that the weather south 
of 20 s S latitude is the product of a series of rapidly moving 
anticyclones, which follow one another wuh remarkable regu 
tariiy, and are the great controlling force in determining local 
weather Theie anticyclones are more numerous in summer 
than in winter, the average number for the year being 42 
They usually take seven or eight dajs to travel across Australia 
in summer, and nine or ten days in winter , the avenge daily 
rate of translation being 400^1 lies The shape of the anticyclone 
appears to undergo some mAdfficiuon as it neara the east coast 
lhe winds on the north side of the anticyclone are not so 
strong os those on the south side, and the intensity of the weather 
is in proportion to lhe difference in pressure between the anti¬ 
cyclone and the V depression, but tbe relation of the pressures 
vanes frequently before the wind responds, the pressure appear¬ 
ing to be controlled from above by the more or leas rapid descent 
of air which feeds the ani icy clone Cyclonic storms are very 
unusual, and do not occur more than once in two or three 
months -The tracks of ocean wind systems in transit over 
Australasia, by Capt M W C Hepworth The author baa 
examined the daily weaiher charts of Australia and New 
Zealand, and has prepared maps showmg the daily positions of 
(he centres of high and low pressures for a whole year He 
finds that the wind systems, which make their first appearance 
to the westward and south-westward, advantte to the eastward 
rapidly, and frequently very rapidly, during tbe winter months, 
but during the summer months they usually move more slowly, 
and not unfrequenily recurve Their progress is retarded by 
contact with the areas of high pressure which they encounter, 
the mean of the tracks of these anticyclones, moving also from 
west to east, appears to be across the fcoatbero portion of Aus¬ 
tralia and onward, crossing the islands of New Zealand during 
the winter months, but to the southward of Western and South 
Australia, across Victoria and New South Wales, and thence to 
the north eastward, avoiding New Zealand during the summer 
months —Rainfall of Nottinghamshire, 1661^90, by Mr H. 
Melhsh 1 he aQthor has collected and discussed all the rainfall 
records made in (he omniy during the thirty ytirs, nnd finds that 
nn the extreme west the mean rainfall Is 27 inches or more, and 
that over tbe rest of Lhe county it vanea between 35 add 27 
inches except north of the Manchester, Sheffield and Lincoln¬ 
shire Rail way, where ihe rainfall is less than 25 inches, and in the 
north east towards Gainsborough, where lL 14 not more than 23 
inches The year of greatest rainfall was 1672, and of least 
rainfall 1887. October is tbe wettest month and February the 
driest —A new instrument for cloud measurements, by Dr. Nils 
Ekholm 

Geological Society, December 21, 1892 —Prof T. W 
Judd, F 118 , Vice Piesldcnt, In the chair —The following 
communications were read .—On a Sauropodous Dinosaurun 
vertebra Irom the Wealden of Hsstlngs, by R. Lydekker In 
add moil to Hoplosaurus armatus and Pelerosaurus Cony beam, 
there is evidence of another laige Sauropodous Dinosaur in the 
Wealden, now known as Morosaurus brevis Up to the pTetenl 
time it hss been impossible adequately to compare Hoptosaurus 
armatus with Morosaurus brevis , but recently Mr Rufford has 
sent to the British Museum on imperfect dorsal vertebra of a 
large Sauropodous Dinosaur from the Wealden of Hastings, 
which enihted the required comparison to be made. Tbe author 
describes the vertebra, contrasts it with that of Hophsaurus 
armatus, and gives pveiumptive evidence that It should be 
referred to the 10-calied Morosaurus BtchUsi (Marsh), which 
apparently cannot bq separated Irom M [Cetiosaurus) brevis . 
He has not been able to compare Mr Rufford's specimen with 
the donals of the American Morosaurus, In order to discover 
whether the English Dinosaur is correctly referred to that 
genua. This paber led to a dhcusskm, in which the chairman* 
Mr. Hulke, Prof Seeley, Mr E, T NeWton.and the author 
took pari.—On some additional remoini of Ceatradunt and other 
firftel In the Green Griuy Marla, limnedJj|t»ly overlying the Rid 
Marla of the Upper Kcuper Id Warwickshire, by the* Rev, P, 



January 19, 1893] 


NATURE 


B Brodfe The vertebrate remains occur in a very (bin band of 
marly friable sandstone lying between two beds of green marl, 
though In some places the same bed has Itself no admixture of 
Randy material Bones and teeth are so numerous Lhtit it might 
almost be called a bone-bed, It does not exceed three inches 
in thickness* It contains Ichthyodorulitei of Cestracionl IHlie^ 
abundant palatal teeth of Acrotius keuptnnus, ganoid fish - 
scales, and abundant broken bones, some of which may belong 
to fishes, others to labynnthodonts, and amongst the latter a 
fragment of a cranial bone The Chairman congratulated the 
Society on the presence of one of its Fellows who had been con¬ 
nected with it for nearly sixty years, and had read hn hr*t paprr 
almost half a century ago He hoped that the Society would 
still continue to receive communications from the name source 
of like interest and value Mr J W Davis, Mr H 11 Wr>ml 
ward, and Mr E T Newton also spoke —Calamostax hys 
Bmneyana % Schimp, by Thomas Hick Communicated 
by J, W Davij —Notes on some Pennsylvanian calami 
ties, by W S Gresley. — Scandinavian Boulders at 
Cromer, by Herr Victor Madsen, of the Danish Geological 
Survey Communicated by J W Hulke, FRS During a 
visit to Cromer in 1891 the author devoted much attention to 
a search for Scandinavian boulders, and obtained three apeci 
mens, one (a violet felspar porphyry) was from the shore, nnd 
the other two were from the collection of Mr Savin The 
first was considered to come from south eait Norway, and 
indeed Mr K O Bjorlykke, to whom it was submitted, 
refer* it to the environs of Christiania The author considered 
that the two Bpecimen9 presented to him by Mr Savin who 
had taken them out of Boulder Clay between Cromer and 
O vent rand were from Dalecarlia , and these were submitted 
to Mr E Svedmark, who compared one of them (a brown 
felspar-hornblende porphyry) with the GrnnUitt porphyry in 
the pariah of Or 0 a ( and declared that the other (a blackish 
felsite porphyry) might also he from Dalecarlia Thi* paper 
was discussed by Mr C Reid, Mr J W Divis, the Rev I 1 
B Brodic, Dr I lick. 9 p Mr Marr, and the Chairman 
Edinburgh 

Royal.Society, Decemberj^ 189a — S11 Douglas Maclagan, 
President, in the chair — Dr Hunter btewart read a paper on 
an extension of Kjeldahl’a method of organic analysis, and de 
scribed an apparatus which he had devised for the estimation of 
the amount of organic carbon present in water —Prof 
Rutherford read a note by Dr \V G Aitchison Robertson on 
the madder-1 taming of dentine Rabbit* were fed on madder 

for some time and were then killed, ihe dentine being then 
found to be stained When other food was supplied for a lime, 
the process of feeding on madder being resumed afterwards, two 
coloured layers were found in the dentine, With an lniermedioie 
colourless layer—Prof C G Knott read a pflper on recent 
innovation* in vector thtory He entered inloa critical e\»mi 
nation of the anti quateruionic attitudes taken up by Prof 
Willard Gibbs, Mr Oliver Heaviside, Prof Macfarlanc, anti 
others. Hi* chief arguments were (1) that the quaternion was 
oa fandamenlal a geometric conception as either Us scalar or 
its vector part—Indeed more fundamental , (a) that in the 
development of hii dyadic notation, Prof Gibbs, being forced 
to bring tho quaternion ia, logically condemned hn own position , 
(3) that a really flexible vector analyst* must be venoml, the 
equations ij = k, jk c= i, kt = y, &c , being from the geometrical 
and phyncol point of view essentially rotational , (4) that the 
non-associative character of the vector-analysis, in which 
•*1 j\ were assumed to be + r, rendered it totally unfit for 
higher physical reiearch , (5) that this tinkering with the alge¬ 
braic sign quite spoiled the real efficiency of the very beautiful 
quaternion operator V— Prof, Gibbq for example, being com¬ 
pelled to Introduce the {supposed) new functions of operation 
Pot, New, Lap, Moo, which la quaternions are the very simplest 
of in verse functions of v, and are best expressed as such. 

Dublin 

Royal Dublin Society, December 2 1, 189a.—Prof A C 
Hoddon in the ohoir.—Prof Sollaa, F.R.S,. read a paper on 
phchslooe and andesite from tertiary dyke* Jh pooegal The 
, aqthor found that a microscopical examination of some remark¬ 
ably fruhfgloMy rock* from Donegal revealed a close resemblance 
between them and rock* of the same age In Arran Thu help* 
V* lbe supposed great extension of tertiary dyke* through 

the north-west of Ireland Prof Sollaa next read a paper op the 
add associated Igneous rocks of Roundwood* co. 
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Wicklow He described them as a complex of basic rocks, in 
eluding altered ophmc dolente, spilite (vanollte du Droc), and 
tpherulilic tachyiiie(vanolite de la Durance) In connection 
with the^epldolisatlon of the rock the author pointed to the 
excessive filming which it has undergone , and showed that 
ihn formation of epidple is attended with considerable diminu 
Lion of vjlume, sufficient to account for ihe cracks The forma¬ 
tion of serpentine and chlorite is attended with expansion, and 
chlorite can scarcely be formed without the simultaneous libera¬ 
tion of a disproportionately large percentage of quartz Thu 
explains the common association ot chlorite with ihe quartz of 
quartz veins —Sir Howard Grubb, F R S , described a new 
system of mounting for monster reflecting telescopes —Mr, H 
H Dixon read a paper on the germmaLioa of seellings in the 
absence of bacteria Seeds, the outer coats of which were 
sterilized, germinated in the absence of bacteria, and being kept 
absolutely free from bacteria did not, after growth had ceased, 
suffer the decay of death, but remained for more than twenty 
months apparently unchanged An apparatus for sterilising the 
outer coats of the seeds and sowing them without the introduc¬ 
tion of bacteria was also described —\ paper wa> communicated 
by Prof A C Haddon, aod Mis* A M Shackleton, describing 
some new apcciei of Actiniae from Torres Straits 

Beri IN 

Meteorological Society, December 6 —Dr VeHin, presi- 
dent, in the chair —Prof Assinann gave a detailed description 
of the meteorographs set up in the ** Urania pillars ” Each 
pillar contains a thermograph, a barograph, and a hygrograph, 
placed side by side in a men] case through which a rapid cur¬ 
rent of air is kept up The thermograph consists of a Bourdon 
spring, filled wuh alcohol, whose movements are communicated 
to an external recording lever The barograph is made of four 
boxes joined together, and delicately balanced by a weight, whose 
movement* are similarly recorded externally ihe hygrograph 
consists of a bundle of hairs 2 in in length The above instru¬ 
ments have continued 10 work well after several months' use 
Ilieirchiel defect id dufc to the hygroscopic properties of the 
paper on which the three levers tiace their record The large 
amount of material in the shape of meteorogiama already col¬ 
lected has revealed a number of interesting facts Thus, for 
instance, the lemperaLures recorded on two closely adjacent 
pillars may differ by 1" or more not only on a warm summer 
day, but also during the night of November 26, the coldest of 
this year In one caie the air was found to be warmed by the 
adjacent row of houses exposed to direct sunlight In another 
the radiation was observed to be greater opposite a gateway 
than in the street. The very conudurable local differences of 
air temperature re<_ lrded on closely neighbouring pillars could 
scarcely have been d / non cxpeUed 

Physiological Society, December 9, 1692 —Prof da Bois 
Reyniond, President, in tho chair —Prol Eyper, of Vienna, gave 
a resume of his researches on the innervation of the erica thyroid 
muscle in rabbits and dogs In each he had found a branch from 
the pharyngeal branch of the vagus distributed to this muscle, to¬ 
gether with the superior laryngeal nerve, to which he bo* given 
the name of median laryngeal nerve The communication wa* 
illustrated by an experimental demonstration —Dr Hanoemann 
slated that he hod obtained photograph* of microicopic object! 
which when placed in a Hereon cope, p relented an appearance 
of solidity, They were produced by taking one photograph of 
the object In focus for a given level, and then a second photo¬ 
graph at a different level These photographs united stereo 
scoplcally gave the imprtmon of solidity,—Prof Hilgord drew 
attention to the renaarkablc fact that the most civiliaed races of an¬ 
tiquity usually established themselves in dry dutricti Thu he at¬ 
tributed to the fact, borne oat by numerous analytes of soils in 
America, that in dry region* the earth i* far richer in mineral 
food sluffi necessary to plant life than In wet regions where 
these are largely washed out of the soil Hence in dry regions 
simple irrigation suffice* to produce a luxuriant vegetable growth, 
while oa the other band the soil of moist regions is very 
rapidly exhausted, 

Paris 

Academy ol Science*, January 9 —M de Lacaxe Dulhiers 
in the chair —Drainage waters of cultivated land*, by M, P P 
Dehtfrain* An experimental Investigation of the substances 
found la water drained from various cultivations showed that all 
the waters contained a fair proportion of nitrates Even beet¬ 
root, which not onif uli/ftes nitrogen for the formation of its 
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albuminoid*, but alio stores nitrates In iti lusuea, gave 31, 39, 
and 95 gr of nitric add per cubic metre of drainage water, 
Beetroot gives, however, toe least quantity of nitrogen In the 
drained water in proportion to the crop, Next com04 Turkey 
corn, and then potatoes. It appears -certam that all nitrogen 
which enters the soil is either assimilated or else lost In the 
case of a bad harvest there 11 a loss both from the poverty of 
the crop and the Impoverished state of the soli —On the small 
planets and nebulcc discovered at the Nice Observatory by MM 
Chariots and Javelle, and at the Mounter observing station, by 
M Perrotm, A hat of eight minor planets discovered by the 
photographic method in four weeks, 1 t one-sixteenth of the 
time necessary to achieve the same result by eye observation — 
Dilatation and compressibility of water, by £ H, Amagat. 
Tables are given showing the relative volumes of a quantity 
of water at pressures varying from 1 to 3000 atmospheres and 
temperatures ranpng from o B to 198° , and others showing the 
compressibility of water under the same conditions. This Is seen 
to vary inversely as the pressure, and also inversely as the lem 
perature up to very high pressures, when it begins to increase 
with Lhe temperature —Observations of Brooks's comet (Novem¬ 
ber 19? 189a), made at the Pans Observatory (west equatorial), 
by M O Caliandreau—Observationsofsolar phenomena, made 
at the observatory of the Roman College during the third quarter 
of 189a, by M P Tacchinj —On the reduction of elliptic in 
tegrals, by M J C Klu> ver — On the thermal variation of the 
electric resistance of mercury, by M Ch Ed, Guillaume 
Pointing out the remarkable agreement of his results with those 
obtained by Messrs Kreichgauer and Jager, at the Physico- 
Techmcol Institute of Germany (see Wiedemann s Annalen , 
No ia) —On Lhe measurement of power in multiphase currents, 
by M. Blondel —Absolute value of the magnetic elements on 
January I, 1893 The elements for that date, determined at 
the magnetic observatory of the Parc Saint Maur, situated in 
long o* 9' 23" E and lit 48“ 48' 34" N , are the following — 


Declination 
Inclination 
Horizontal force 
Vertical force 
Total force 


Ahwlutc value a on 
January i, 1893 


15 24 3 
65 85 
o 19596 
o 42297 
o 46616 


ScLulnx variation 
in 1B93 

- 6 4 

-05 
+ o 00016 
+ o 00019 
+ o 00024 


The values for the magnetic and meteorological observatory 
of Perpignan, long o° 32' 45" E , lat 4a 0 42' 8" N , are 


Absolute vmluu on Secular ▼anacioo 

January 1, 1893 in 189a 


Declination 
Inclination 
Horizontal force 
Vertical force 
Total force 


14 12*9 - 5 9 

60 131 - 1 8 

o 22278 -f o'00030 

0 38933 + o 00003 

o 44850 + o 00017 


—On the purification or arsenical zinc, by M H Lescoeur. 
Zinc destined for toxicological operations can be obtained free 
from arsenic, antimony, sulphur, and phosphorus by two suc¬ 
cessive operations, viz, oxidation by means of nitre, and fusion 
with chloride of zinc,—Combinations of aqinoleine with Lhe 
halogen salts of silver, by M Raoul Varet —Symmetric 
dlpropylurea and dipropylaulphourea, by M F. Chancel,— 
On a substance derived /rom chloral, or ohloralose, and its 
physiological and therapeutic effects, by MM an riot and Ch 
Rlchet —On phagocytosis observed on the animal, in the 

branchlt of the Jamellibranch edoUqscs, b jjm de Bruyne — 
New observations on the affinities of the jffierent groups of 
gasteropoda, by M, E, L, £ouvier.— On an anomaly recently 

S weated by the secular variation of the magnetic needle, by 
• L<fon Descroii — Influence of motion on the development 
of fowls’ eggs, by M. A. Marcacm. 


Amsterdam, 

Royal Academy of Sciences, December 24, 1892 — 
Pref. Van de Sande Bakhuyien in the chair.—tin 4 paper read by 
MM S Hoogewerff and W A. ran D% some isolmldes of 
camphoric acid were described These were obtained by the 
action of FOCI, or CH^COCI on some substituted camphors pile 
adds, The following reaction takes place .— 

/CO NHR >C = NR 

C b H I 4 ( +CH r COCl*C.H 14 C >0 + 

Ntooh . - o 

HCI + CHjCOOH 
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where R is put for CH^ C a H a or C 7 H 7 , The isolmldes are 
very unstable , they easily add one molecule of water, re-gentfrat¬ 
ing the acids from which they derive By the action of heat 

they arc transformed into the ordinary imides C 0 H U __ QQy NR, 

—The same authors called attention to the fact that it teems to 
be ■ general reaction of the anhydrides of bibaiic acids to dls 
solve in the aqueous solutions of ammonia and the primary 

amines, forming the corresponding acid amides ■ R ^ ^ ;0 + 

NH,R, = R\cOOH IR ' — Mr - B»k*>uU Rooreboom dealt 

with the solubility curve for systems of two bodies The general 
form of such a curve in its totality, as yet not known even by 
the researches of Engel, has been encountered by the author and 
Mr Schrelnemakers id studying the solubility of FejCIfl iaH a O 
in solutions of HCI The curve is a continuous one, combining 
the two solubilities of the hydrate, recently made known by 
the author It presents a summit when the proportion of 
FejClf 11 Lhe Fame as in the solid hydrate. Part of the solutions 
give on water-additions a deposit of the hydrate, part of them 
give redissolution The general form of the curve for double 
sails would be represented in its totality by a closed curve, sur¬ 
rounding the point, indicating the composition of the double 
salt With this form Lhe same division of the solutions in regard 
to their behaviour on water-addition 1 b possible as above — 
Prof LorenLz treated of Stokes's theory of the aberration of 
light The hypothesis of M Stokes, that the movement of Lhe 
etner admits of a velocity-potential, is in contradiction with the 
supposition that, at the surface of the earth, the velocity of the 
ether is equal to that of the planet It might, however, be 
doubted whether, in M Stokes’s explanation, the first hypo¬ 
thesis is really necessary In the present note it is shown that 
it cannot be avoided 
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MODERN ADVANCED ANALYSIS 
Theory of Numbers By G B Mathews, M A Part I 
(Cambridge Deighton, Bell and Co , 1892 ) 
r 'T'HE book under review is a great contrast in many 
-L ways to the " Thdone des Nombre9" of M 
Edouard Lucas, the first volume of which has recently 
appeared under the tegis of Messrs Gauthier-Villars 
The latter, reminding the reader much of the same author’s 
“ Rdcrdations MathdmatJques,” exhales human interest 
from well-nigh every page The former is on severe 
philosophical lines, and may be greeted as the first work 
of the kind in the English language That Lhis should 
be a fact is somewhat remarkable When Lhe late Prof 
H. J S. Smith died prematurely many years ago he left 
his fellow-countrymen a very valuable legacy Fortunately 
he had been commissioned by the British Association to 
frame a report on the then present state of the Theory 
of Numbers, a subject with which he was pre-eminently 
familiar, and in which his own original researches had 
won for ium a great and world-wide renown The pages 
of the reports for the years 1B64-66 inclusive yield as a 
consequence a delightful account of modern research in 
this recondite subject It is, however, much more than a 
recital of victories achieved by many able men in many 
special fields Prof Smith's fertile genius enabled him to 
marshal the leading facts of the theory, and to impress 
upon them his own personality in a manner that was 
scarcely within the reach of any other man He con¬ 
trived to impart a glamour to Lhose abstract depths of 
the subject to which few mathematicians have sufficient 
faith and energy to penetrate Since that day the 
scientific world has been yearly expecting his collected 
papers There is no doubt that their appearance will 
greatly stimulate interest and research in Higher 
Arithmetic The reports of the British Association are 
not sufficiently accessible DoubLless the papers will 
soon emerge from the hands of those upon whom has 
devolved the responsibility of their production In the 
meantime we welcome Part I of the present work 
The theory of numbers is the oldest of the mathemati. 
cal sciences, and may be regarded as their sire Just as 
appbed mathematics is based on pure, so pure mathe¬ 
matics rests on the theory of numbers Every investigator 
findi that sooner or later his researches become a question 
of pure number Continuous and discontinuous quantity 
are indissolubly allied*' The theory of senes, the theory 
of invariants, the theory of elliptic functions throng light 
upon and receive light from higher arithmetic Algebra 
m its most general sense is everywhere pervaded by 
numbers, It may safely be affirmed that there is nothing 
more beautiful or fascinating in the wide range of 
mathematics than the interchange of theorem between 
arithmetic and algebra. A proposition in arithmetic is 
written out as a theorem in continuous quantity or con¬ 
versely an algebraic identity is represented by a statement 
concerning discontinuous quantity lit this country the 
more recent advances In this attractive method are in 
Urge measure due to the labours of Sylvester and J W. L 
Gfeflher, In a " Constructive Theory of Partitions," 
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published some half-dozen years ago in the American 
Journal of Mathematics , Sylvester showed some beautiful 
progressions from arithmetic to algebra, and was followed 
in the same line by Franklin, Ely, and others, whilst in 
the pages of the Quarterly Journal of Mathematics and 
Messenger of MathctAatics Glaisher Has applied elliptic 
function formulas to arithmetical theory lhe famous 
theorem which asserts that every number can be com¬ 
posed by four or fewer square numbers, was due to an 
application by H J S Smith of elliptic functions to 
arithmetic These interesting matters are not alluded to 
in this first volume 

Chapter I discusses the divisibility of numbers and the 
elementary theory of congruencies Euler's function $>(«), 
which denotes the number of positive integers, unity in¬ 
cluded, which are prime to and not greater than «, is not 
treated as fully as might be desired Gauss's theorem 

${d) + $[<!) -|- + = n 

where </, <i\ d\ are all the divisions of n (unity and 
n included) is given, but not some interesting theorems 
connected with permutations, of which this is a particular 
case Sylvester has written much about the same function, 
which he calls the 11 totient" of n M Ed Lucas em¬ 
ploys the term “ indicateur” in the same sense, and 
believing that there is a great convenience in having a 
special name for the function, we regret that Mr 
Mathews has not taken a course which would have 
familiarized sludents with Sylvester’s nomenclature, and 
have enabled them to feel at home with much that has 
been written by him and others in this part of the theory 
of numbers 

The author states that this chapter is substantially a 
paraphrase of the first three sections of the 11 Disquisi- 
tiones Arithmetics,” the classical work of Gauss , we are 
inclined to think that advantage would have been gained 
if the paraphrase had not been quite so close The next 
succeeding chapters are occupied with "Quadratic 
Congruencies" and the theory of "Binary Quadratic 
Forms " 

The account given is fairly complete. There are so 
many proofs of Legendre’s celebrated " Law of Quadratic 
Reciprocity ” that it must have been difficult to make a 
selection A wise choice has, we think, been made of 
Causes third proof as modified by Dinchlet and Eisen- 
stein , the latter's geometrical contribution to the proof 
taken from the twenty-seventh volume of Crelle is, in par¬ 
ticular, of great elegance. Gauss's first proof Is also given, 
as well as references to several others. In the difficult 
subject of Binary Quadratic Forms, the author keeps 
well in view the close analogy with the algebraic theory 
of forms , so many additional restrictions present them¬ 
selves that a large number of definitions are requisite at 
the outset, and this circumstance is apt to repel a student 
who approaches the theory for the first time The 
definitions, in fact, constitute the alphabet of the science 
which must be mastered before progress can be expected 
in the appreciation ot the wonderful beauties which are 
inherent m it In this subject, more almost than in any 
other, the initial drudgery must not be shirked, and it 
may be said in favour of the present work that clearness 
of definition and conciseness of statement help the learner 
much to gtt quickly over the wearisome preliminaries. 

O 
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We are glad to see the prominence given to the geo¬ 
metrical methods of Klein and Poincanf , that of the 
former is based on the theory of substitutions, reminding 
the reader much of the " Icosaeder*' , that of the latter 
s the "Method of Nets," a most ingenious geometrical 
application throwing light on the-theory of 11 Reduced 
Forms " 

■ The "Composition of Forms*’ given in Chapter VI 
is logically and judiciously developed, by means of the 
bilinear substitution, u > to the point of showing 
the method of tabulating the primitive classes 
of regular and irregular determinants The chapter 
on cyclotomy is one of the best written in the 
book, The discussion of the section of the periods of 
the roots of unity has engaged the attentions of 
mathematicians of the first rank since the time of Gauss, 
so that of necessity much has been written, and while 
the author states that he has given but an outline of an 
extensive theory which has not yet been completed, it 
may be said that the theory as given, with the references 
to authorities at the end of the chapter, will be quite 
sufficient to conduct the student bent upon research to 
the frontiers of the unknown country 

The determination of the number of properly primitive 
classes for a given determinant, applications of the 
theory of quadratic forms, and the distribution of primes 
complete the volume Mr Mathews may be congratu¬ 
lated on his resolve to include Sylvester's masterly con¬ 
traction of TchdbichefFs limits with reference to the 
distribution of primes , the reader is taken from the 
"sieve" of Eratosthenes to the work of Legendre, 
MeisscI, Kogel, Riemann, and to the latest researches of 
Sylvester and Poincard, of which the ink is scarcely dry 
English mathematicians will turn with delight to the 
account given on page 302 of Riemann T s great memoir 
of 1859, which contains the only satisfactory attempt to 
obtain an analytical formula for the number of primes not 
exceeding a given, numerical quantity 

In conclusion, though the sequence of the subject 
matter may be open to criticism, we regard the book as 
a moat valuable contribution to the small library of higher 
mathematical treatises that, owing chiefly to the energy 
and enthusiasm of the rising generation of mathematicians, 
is being brought together How woefully deficient that 
library was but a few years since those engaged in 
research know only too well, and greatly do they rejoice as 
they see the yawning gaps one by one efficiently filled up 
Part II of the task Mr Mathews hat set himself to 
accomplish will, we hope, soon appear, and we trust 
he will be as successful with it as with the present 
Part I PAM 


THE DARWINIAN THEORY. 

Darwin and After Darwin; an Examination of the 
Darwinian Theory and a Discussion of Post-Dar¬ 
winian Questions By George John Romanes, M A , 
LL D,F US I. The Darwinian Theory (London ■ 
Longmans, 1892) 

E had hoped ere now to have received the second 
instalment of this work, and to have dealt with 
the two volumes single critical notice Unforeseen 
causes, one o$tfcem deeply to be regretted, have pre- 
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sumably prevented the appearance of the discussion of 
Post- Darwinian questions so early as ^ad been anticipated. ' 
We therefore propose to give a short expository notice of 
the present volume, reserving such criticism as we have 
to offer for a future occasion, when the second volume 
shall have come to hand 

Thefirst section consists of an exposition of the scientific 
evidences of evolution as a fact independent of the Dar¬ 
winian theory of the method by which this evolution hgs 
been brought about It may be regarded as an expansloh 
of the author's little volume in the "Nature Senes," on 
“ The Scientific Evidences of Organic Evolution," pub¬ 
lished ten years ago. Mr Romanes has spared no pains 
in the collection and marshalling of hi9 evidence His 
object is to convince, by the abundance of facts and by 
logical inferences based thereon, those who still hold by 
the tenets of Special Creation Whether those who still 
hold by these tenets are likely to be influenced by the 
facts or the inferences is a question we do not propose to 
discuss The author evidently supposes that they are, 
and has written for them a good many pages in a strain 
of which we give a couple of examples — 11 It would seem 
most capricious on the part of the Deity to have made 
the eyes of an innumerable number of fish on exactly the 
same ideal type, and then to have made the eye of the 
octopus so exactly like these other eyes, in superficial 
appearance, as to deceive so accomplished a naturalist as 
Mr Mivart, and yet to have taken scrupulous care that 
in no one ideal particular should the one type resemble 
the other 11 Again, " Although In nearly all the numerous 
species of snakes there are no vestiges of limbs, in the 
Python we find very tiny rudiments of hind limbs Now, 
is it a worthy conception of Dctfjc that* while neglecting 
to maintain his unity of ideal in the cfcift of nearly all the 
numerous species of snakes, he Should have added a tmy 
rudiment in the case of the Python—and even in that 
case should have maintained his ideal very inefficiently, 
inasmuch as only two limbs, instead of four, are 
represented ? ” 

The second section of the volume is devoted to the 
setting forth of the theory of natural selection as it was 
held by the master This, as was to be expected, is a 
well-ordered and lucid exposition. We could wish that 
Mr Romanes had been more careful to avoid all appear¬ 
ance of personifying natural selection He says, for 
example, 11 It is the business of natural selection to secure 
Lhe highest available degree of adaptation for the lime 
being.* 1 Such language is highly metaphorical, if not 
misleading If we can talk of business at all we may 
say that it is the business of various eliminating agen¬ 
cies, in the struggle for existence, to weed out and exclude 
from any share in perpetuating their race all those indi¬ 
viduals who are too weakly to stand the stress of the 
struggle. The survival of the fit is an incidental result 
of the stern business of elimination. It is here that the 
naturalistic hypothesis differs most markedly from the 
teleological interpretation of nature In conversation 
a while since a friend observed to us. Since your 
school of thought admit that the eye of natural selection 
is ever on the watch for the slightest improvement in 
adaptation, why should they hesitate to say with us that 
it is the eye of Beneficence that is thus ever watchful ? 
The misunderstanding of the naturalistic position here 
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shown is not surprising, It is duo to the too free use of 
metaphorical language on the part of expounders of the 
Darwinian hypothesis 

In the chapter entitled 4t Criticisms of the Theory of 
Natural Selection/’ an interesting digest is given of the 
work of Prof Ewart and others on the electric organ 
of the skate, concerning which Mr Romanes says, "I 
freely confess that the difficulty presented by this case 
appears to me of a magnitude and importance altogether 
unequalled by that of any other single case—or any 
senes of cases—which have hitherto been encountered 
by the theory of natural selection ” And he adds, “ So 
that, if there were many other cases of the like kind to 
be met with in nature, I should myself at once allow that 
the theory of natural selection would have to be dis 
carded/ 1 by which he means, we presume, that the theory 
would have to be discarded as offering a solution of such 
cases 

The book contains many excellent illustrations, the 
series which show the variations due to artificial selec¬ 
tion being a noteworthy feature They, aijd the volume 
which contains them, will prove of service to those 
general readers for whom, as the author tells us in his 
preface, this exposition of the Darwinian theory has 
been mainly prepared 


FERNS OF SOUTH AFRICA 
The Ferns of South Africa , containing Descriptions and 
Figures of the Ferns and Fern-allies of South Africa 
By Thomas R, Sim 275 pp , 159 plates (Cape Town 
and Johannesberg J C Juta and Co London Wm 
Wesley and Son, 1B92 ) 

HE present work will be a useful and acceptable addi¬ 
tion to ourstock of fern books ll contains descriptions 
and plates of all the ferns and fern-allies known to exist in 
Africa south of the tropic of Capricorn, the same area 
which is included by Harvey and Sonder in their “ Flora 
Capenais/ 1 three volumes of which, including the orders 
from Ranunculaceac to Campanulace:e, have been pub¬ 
lished. The author won the Jubilee goM medal given by 
the North of Scotland Horticultural Association, and for 
many years has filled the post of curator of the Botanic 
Gardens at King William's Town Several years ago 
Mr Sim published an illustrated handbook of the ferns 
of KafTrana, and now he has extended his area so as to 
include the whole of South Temperate Africa 

The fern flora of the Cape does not show the same 
richness and remarkable individuality which characterises 
its phanerogamic flora It is probable that the flowering 
plants of this area are notle3S than ten thousand, and the 
number of large endemic genera and of species is very 
considerable In ferns we get in South Africa 179 
species, out of which 42 species, or something under 
*5 per cent., are endemic There is no genus 
that Is peculiar to the, Cape, of Mohna, which 
comes nearest, the Cape species, M caffrorum extends 
to Madagascar and Tropical Africa, and two new species 
Ijavo lately been found in the high regions north of the 
colony, The section Rhiznglossum of the genus Ophio- 
gloesum, which differs from the true adder's tongues by 
basing ihe fertile spike separate from the barren frond, 
the single species, O. bergianum % is peculiar to the Cape. 
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Hymenophyllum is represented by 8 species, Tncho- 
manes by 5, Adiantum by 6, Chedanthes by 8, 
Pellsea by 14, Ptens by 7, Lomana by 5, Asplemum 
by 25, Nephrodium by 12, Polypodium by 12, 
Acrostichum by 8 , and Lycopodium by 8 species 
Some of the species, eg Vittaria hneatia y Marattia and 
the two tree-ferns, are tropical types, some, such as 
Cystoptens fragihs and Lycopodium chrvatum y are com¬ 
mon to Britain and the Cape Todeabarbaraxs confined 
to the Cape and Australia, and abundant in both areas 
Lomana alptna is a plant of all the three south-temperate 
areas Blechnum australe of the Cape is not, I think, 
really distinct specifically from B hastatum^ and is widely 
spread m South Temperate America 

Lomana punctulata is remarkable for its polymorphic 
fructification, which is sometimes like that of a Scolo- 
pendnum Asplemum lunulatutn is remarkable for its 
variability in outline and cutting 

Mr Sim gives introductory chapters on the parts of 
ferns and their nomenclature, on their reproduction and 
propagation, on their cultivation and the preparation of 
herbarium specimens, and on the history of the discovery 
of the Cape species and the books and papers that have 
been written about them His statistic table on page 34 
needs much revision In some of its items He gives the 
ferns of Madagascar at 144 The number now known in 
the island is 326 true ferns and 40 fern allies, a total of 
366 There are nothing like 683 species and 458 endemic 
types in Africa and its islands. When I counted them 
up in 1868 I made the two figures 346 and 127 Since 
that date probably 100 species have been added Mada¬ 
gascar, Bourbon, and Mauritius are very rich in ferns, 
but Continental Africa is very poor both in number of 
species and in peculiar types as compared with Asia and 
America 

The 1'escnptions are carefully drawn up from the stud) 
of actual specimens, and by the aid of these and the 
plates there can be no difficulty for any one, even without 
any previous botanical knowledge, in making out the name 
of any reasonably complete specimen of any of the Cape 
species 

Therefore, no doubt, the existence of such a book will 
give a great impulse to the study of ferns by ladies and 
others who reside in or visit the Colony 

J G Baker 


OUR BOOK SHELF 

Newcomb-Engehnann's Populare Astronomie , Zweite 
vermehrte Auflage Herausgegeben von Dr H C 
Vogel (Leipzig. Wilhelm Engelmann, 1B92 ) 

The well known Popular Astronomy of Prof Newcomb 
was translated into German by Rudolf Engelgiann, and 
published in 1881 with considerable additions and alter¬ 
ation*, most of which were Improvements It was very 
favourably received on its first appearance in German, 
probably because 11 11 not only comprehensive, exact, and 
scientific, but has a fresh and vigorous stjle, in pleasing 
contrast to the ponderous German standard works The 
original translator being dead, the publishers entrusted 
the work of preparing a new edition to Dr H C Vogel, 
Director of i£e Asirophysical Observatory at Potsdam, a 
task for which he was specially fitted, because astronomical 
progress during the decade since the appearance of the 
first edition of the book has been mainly in his special 
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department Dr Vogel's chief difficulty has been to keep 
the book within reasonable limits while bringing it up to 
date, but he has not been wholly successful in this By a 
slight funher enlargement of the book he might without 
difficulty have very much increased its value A descrip¬ 
tion of the diffraction spectroscope should have been 
£iven in the section on spectroscopes , Prof Hale's work 
in photographing prominences And faculs should have 
been introduced ; the chapter on Mars is very much be¬ 
hind the times , and some details should certainly have 
been given of the international scheme for photograph¬ 
ically charting the stars 

Dr Vogel has considerably altered the arrangement of 
the chapter on comets and meteors, and this alteration 
has led to the curious result that the same woodcut 
appears as Figs 152 and 165 The chapter on stellar 
astronomy is also recast, the editor’s own latest classi¬ 
fication of star spectra being given to the exclusion of 
all others The section on variable stars has also been 
entirely rewritten These chapters would have been 
much improved by an account of recent discoveries as to 
the resemblances between comets, nebula, and stars, 
and of the theory that variable stars are formed of revolv¬ 
ing Bwarms of meteorites The classification of star spectra 
which recognises an ascending and descending tempera¬ 
ture should have been given, and recent work and theories 
on temporary stars certainly deserved attention The 
bibliography given in the first edition has been omitted 
in the second, as being too much for the general reader, 
and insufficient for the student of science The excellent 
senes of biographical notices in the appendix has been 
carefully extended to 1891, and completely rearranged 
Dr Vogel has adopted the admirable plan of arranging 
these notices chronologically in order of death, instead of 
birth, probably on the grounds that all work is largely 
the result of previous discoveries, and that the later 
years of a man’s life are usually his best and mo9t pro¬ 
ductive A senes of excellent tables and a full index 
complete the volume 

The general appearance of the book has been much 
improved by the use of new woodcuts for the illustrations, 
and by the substitution of two excellent photographs of 
nebulx (those of Onon and Andromeda) for the very 
unsatisfactory star charts of the earlier edition, 

A T 

The Hemiptera Heteropiera of the British Islands By 

Edward Saunders, F L.S (London . L Reeve and 

Co, 1892) 

It ib now nearly thirty years since Douglas and Scott 
first made the study of the British Hemiptera Heterop- 
tera possible to ordinary students by the publication of 
a description of these insects in a volume issued by the 
Ray Society The difficulties were then very great, for 
purely insular ideas in entomology were prevalent, and 
our hemipterous insects had not been sufficiently com¬ 
pared with continental species Douglas and Scott dfd 
all that was possible at that time and produced a good 
work that has held the ground as the best published 
authority on the subject very much, however, has been 
done since that period, and restricted specialists in ento¬ 
mology, as in most other branches or natural science, 
have exercised unlimited time and patience in studying 
the dasslficatory problems of a single family or even of 
a large genus Hence in a monograph of to-day the 
standard of advanced classification and descriptive 
facility la considerably raised from that which dominated 
the writingi of the earlier authors. Mr, Saunders has 
not only aimed at this perfection, but has sought to 
place in the hands of the British student and collector 
a thoroughly trustworthy handbook by which he may un- 
dent and and identify his collection, and in this we think 

S e author has altogether succeeded. We must not look 
r bibliographical references or synonymical notes, the 
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names of the describers of families, genera, and species 
being only indicated, while the habitats of the species 
are confined to such localities in the British Islands as 
are recorded by collectors , and this is perhaps all that 
can be expected in a local monograph It is there¬ 
fore in no spirit of criticism we express a regret that 
in all fauniatic writings the complete recorded distri¬ 
bution of the specieB is not given Thus even the 
purely British collector would not be the worse for 
learning that Zicrona carulea, to be found in (he suburbs 
of London, is not only widely distributed throughout the 
Palaearctic region, but 15 also found in Continental India 
and in the Malay Peninsula and Archipelago ; or that 
Iscknorhynchus reseda , to be taken even at Hampstead, 
is common throughout Europe and Siberia, and is also 
neither scarce in North nor in Central America 
We welcome Mr Saunders's book as a distinct and 
valuable addition to our inBular entomological literature 
We also notice that an illustrated edition 15 advertised, 
but on the quality of the plates we are compelled to be 
silent, as the publishers have only forwarded us a plain 
copy. W. L D. 

Physical Education By Frederick Treves, F RC S 
(London J. and A Churchill, 1892.) 

This essay is reprinted from the “Treatise on 
Hygiene" by various authors, edited by Stevenson 
and Murphy, the first volume of which we recently re¬ 
viewed (Nature, vol xlvi p 609) It well deserves to 
be issued separately, for the author has mastered his 
subject thoroughly, and seta forth his idea9 in a plain, 
straightforward style which will be cordially appreciated 
by readers who are especially interested in athletics 
Mr Treves is quite as strongly conscious of the evils 
which may spring from excessive or unsuitable physical 
exercise as of those which may result from physical ex¬ 
ercise being neglected or underrated, so that there is a 
welcome tone of perfect impartiality in all he has to say 
about the various ways in which efforts art made to pro¬ 
mote health by the use of the muscles. The volume may 
be confidently recommended to all who desire to under¬ 
stand the conditions under which physical exercise is 
most likely lo be of service 


* LETTERS TO THE EDITOR. 

[ Tht Editor dots not hold himself responsible for opinions ex - 
pressed by his correspondents Nett her can he undertake 

to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice u taken of anonymous communications ] 

The Qeology of the North west Highlands. 

JN the kindly review of my work by Prof de Lappa rent, 
which appeared in Nature of 5th mat , there are one or two 
inaccuracies which I would at once have corrected had I not 
ihrunk from drawing attention, even for purposes of rectification, 
to an article which I felt to be too eulogistic. Le^t, however, 
my silence be mumlerpreted, there is one point on which I wish 
to isy a few words. Prof de Lapparent, when alluding to the 
solution of the problem of the geological structure of the North¬ 
west Highlands, makes no reference to the distinguished part 
taken In that subject by Pror Lap worth But every one who 
has followed the progress of geology in recent years is familiar 
with his work. For myself* I have had no personal sh^e In 
the discovery Like most geologists I had accepted the views 
of Sir Roderick Murchison, and I held to Lhem, until, tfier the 
Geological Survey was for the first lime extended to Sutherland in 
1883-84, I wu finally convinced that they were untenable Jhy the, 
brilliant mapping of my colleagues, Mesin Peach and Ifopiei 
who, following Prof Lap wort ns lead, share with him in thtf 
glory of one of the greatest achievements of field geology In 
rectiU times. My recantation was published in NatcTrC of 
November 13,1884, and the whole history of the investigation of 
the North-west Highlands up to Prof. Lapworth'i latest paper 
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vu sketched in 1 detailed Report communicated by me to the 
Geological Society on April 25, 18BS My friend Prof Lap 
worth has no scientific comrade who has more frankly and 
metlcally acknowledged hn great geological achievements than 
have done Arch Gkikie. 

January 23, 1893 

The Identity of Energy 

I AM glad to tee that in the Introduction to hi3 severely- 
difficnlt memoir, published in the Philosophical Transact iota fox 
1S92, “On the Forces, Stresses, and Fluxes of Energy in the 
Electromagnetic Field" (p 427), Mr Oliver Heaviside notices 
and criticises some ideas of mine, published In the Philosophical 
Mafanne for June 1885 and other places, concerning energy 

The statements I then made, and to which I still rigidly hold, 
are (l) that energy has identity like matter, and not merely con¬ 
servation , (2) that whenever energy is transferred from one body 
to another, it 11 also transformed from potential to kinetic, or vice 
versd 

The basis of Lhe first assertion is the fact that energy is always 
passed on continuously through space, % e that its transfer occurs 
along a definite path, instead of merely appearing in une place 
and disappearing in another 

The law of conservation would be satisfied by disappearance 
and equal reappearance , Lhe law of identity requires a continuous 
act of transfer, lhe latter ik true for matter, and I assert that 
by thinking of a number of instances, it will he perceived true 
for energy In all mechanical instances, as of belts and shafting, 
the transfer of energy u obvious , it was not so obvious in electro¬ 
magnetic actions, between dynamo and motor for instance, until 
Prof Poynting clearly demonstrated that it was in accordance 
with Maxwell’s principles 

Mr. Heaviside objects that we are not able to assert it for 
gravitational energy Well, that depends on what view we 
take of gravitation , but I submit that until something more is 
certainly known about it, the safest plan is not to assert, but to 
assume, that in this case also what is known in every other case 
likewise occurs, and to trace the consequences of lhe hypothesis 
in the hope that it may lead to some conclusion verifiable or 
fhliifiable by experiment The reason I attach importance 
to this doctrine of the identity or continuity of transfer of energy 
is because it greatly simplifies the fundamental mechanical laws, 
and emphasizes without nak of vagueness Lhe denial of action at 
a distance 

If action at a distance (no matter how minute) can ever occur, 
then indeed the continuous transfer of energy breaks down But 
observe that there is no necessity for the transfer to occur at a 
finite velocity in order to avoid action at a distance, s t action 
without a medium By the thrust of an incompressible pole, 
energy is transferred from butt to tip just as really as if the com 
pressedand recoiling layers could be demonstrated and ita velo¬ 
city measured So likewise the pull of gravitation may be (and 
fro Um I believe Is) transmitted by an incompressible (or nearly 
incompressible) ether, so that the force is felt instantaneously 
(or nearly instantaneously) at all distances where matter exists , 
but that by no means militates against a genuine act of transfer 
The conservation of matter makes experiments on gravitation 
dllflailt ; If we could suddenly create or destroy a piece of 
■natter there might be some remote chance of determining the 
rate at which its gravltative influence was felt Especially if by 
alternately generating and destroying it we could set up a series 
of waves of perhaps measurable length 

And although this is as yet Impossible, many known facts 
lead us to conclude that If gravitation has any velocity at all 
short of infinite, It is st least Immensely greater than the speed 
of light. And seeing that the one phenomenon Is concerned with 
the transverse (electric) elasticity of ether, and the other with its 
kmgltndlnal elasticity, there 11 nothing surprising in that 

BjPall means, however, as Mr, Heaviside urges, let gravita¬ 
tion be, included in general ethenal equations whenever poi- 
dblej and it may perhaps Be wise lo assume some unknown 
finite rate of propagation and trace Us consequences with Lhe 
object of verifying or disproving them 

■ So far m I understand, however, this Is not unlike what 
'He^nholti did, by his generalization of Maxwell's elcctro- 
4 HgqetJc theory ; with the result chat the course of experiment 
fo fitr has been to Justify the simple Maxwellian theory, and lo 
hlks the longitudinal etbeT thrust velocity practically infinite. 
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And now for the second assertion, that whenever energy Is 
transferred from one body to another, it is also transformed, and 
vice versd This is to me not an opinion, but a demonstrated 
theorem (as has been shown in the paper referred to), but it 
must be understood in what sense I consistently use the word 
body id this connection 1 do not necessarily mean a visible lump 
of matter The molecules of a lump are lo be regarded as 
a different “body’ 1 to the whole mass , and again, the ether 
everywhere embattling them is another distinct 11 body " 

But so long as a piece of matter 11 merely moving through 
space with all Lhe energy it may happen to contain, I do not 
consider that a transfer at nil There is a transfer of energy In 
one sense, viz that of locomotion, but there is no transfer from 
one body to another except when work Is done at their point 
of contact, and energy gained by one and lost by the other, 
being transferred across their common boundary surface In all 
such cases of “ activity " the energy transferred it necessarily in 
the first instance transformed , though by means of another trans¬ 
fer it may very speedily be transformed back again , and so 
speedily sometimes is the re-transformation effecied that the 
intermediate condition has a tendency to get overlooked In 
wave-motion a transfer and transformation occura during every 
quarter period 

Mr Heaviside seems to think that the mere convection of energy 
should he included as one kind of transfer , bat surely that is 
scarcely convenient ? So long as energy retains its form and ad 
herence to one body, ho long there u do true activity , no work 
is being done—the energy is simply stored It may be stored in a 
bent spring, or in a flying bullet, or in a revolving fly wheel It 
is impossible to have kmetic energy at all without conveclioD, 
and a distinction must be drawn between the mere existence of 
energy and the active and useful flux or transfer of the same, 

Mr Heaviside further seems to consider circuital fluxes of 
energy as strange and useleas phenomena. But I see no 
reason in this at all The circulation of matter—for instance in 
the inner circle of the Metropolitan railway—is, I suppose, 
considered useful The circulation of commodities is the etuenceof 
commerce So does Lhe circulation of energy constitute the 
activiry of the material universe It is the act of transfer (hat 
is beneficial (or the reverse), what becomes of a conservative 
quantity is a minor matter It must go somewhere, and may 
very well, after a senes of transfers, ultimately return to its 
starting point [Parenthetically I should like to preach here 
! against what I hold to be the pernicious doctrine of (at least 
amateur) political economists, that because money locally spent 
is not destroyed, but remains in the community, it does not much 
matter how much transferring power is permitted or granled to 
one individual,—as if the money Itself were the useful com 
modlty, and not the power of determining its direction of 
transfer or non-transfer The control of every transfer should 
be jealously watched, for that Is the greedily-dealred power ] 

So long as circuital convection of energy goes on without 
transfer—as, for instance, In the rim of a non-working fly¬ 
wheel—so long the energy is merely stored , bat directly a belt is 
fitted on with different tensions in its two halves, a portion of 
the energy is tangentially Lapped off, and transfer and activity 
begin The kinetic energy of the wheel is converted into strain 
or stress energy of the belt, which then by aimple locomotion 
passes it on to something else. I perceive, however, that there 
11 a alight difficulty about this simple case of locomotive con¬ 
veyance of stress energy by s really inelastic substance ; but 
only because the details of any infinitely rapid process are 
difficult Lo follow I perceive moreover that in many cases it is 
not worth while to attend to the alternate compressions and 
motions which constitute a longitudinal poise, and that the idea 
of simple locomotion may be conveniently Introduced to cover 
the case of a stressed body moving \ but the convenience u I 
think only attained by shutting oar eyes to the e^ential pro 
cesses which in all actual matter must be occurring 

I trust that Mr Heaviside may find time to notice this letter, 
and ittsck anything he disagrees with, in order that the whole 
matter may become thoroughly clear. Oliver Lodge 

A Proposed Handbook of the British Marine Pauna 

I All obliged to Prof Thompson for his criticism of my 
scheme, although only one of the points he raises is new to me 
‘—as I think It will be to most zoologists—vu that " there are 
Ho nematophores on the stem ’’ m Amttnnmlana 1 thought A 
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ramoia had nematophore* oq the item, and I think so still 
Some of his other remarks are to very obvious as to have scarcely 
required mention, at any rate to biological reader! , a few, how¬ 
ever, are jutt such debatable points as I was anxious to have 
opinions uporf from as many naturalists os possible, and 1 am 
glad to know Prof Thompson’s. I am glad to say a number 
of biologist! have written to me, since the scheme appeared In 
Nature, expreaslng general approval, and criticising various 
points of detail, and some of them kindly making oilers of assist¬ 
ance in special groups—and without that kind of assistance 
from specialist! 1 need scarcely say it would be impossible to 
carry out the work satisfactorily 1 he proposal was first brought 
before the Biological Society of Liverpool on November II, 
and it was only after some weeks of intermittent discussion with 
some of my fnendiin that Society (such as Dr Hanilsch, Mr 
Isaac Thompson, and Mr A. O Walker) who are specialists in 
certain groups of mirine invertebrate, end after correspondence 
with Canon Norman and other biologists, that I sent the scheme 
to Nature, with the view of getting further opinions Conse¬ 
quently some of the debateable matters alluded Lo by Prof 
Thompson (limits of British area, introduction of certain 
non-British forms, specific nomenclature, how to treat records of 
size and di itribution, best terms to use for zones of depth, and, 
I may add, for relative abundance) have already been consider¬ 
ably discussed The other points raised by Prof. Thompson m 
connection with AnUnnularta, only require a few words I 
said A ramosa was usually branched Prof Thompson says 
it 11 may sometimes” be unbranched The difference between 
these statements is slight. As to dimensions, a zoophyte which 
grows to 12, or occasionally to 24, inches in height, will, of 
couise, be also frequently found of smaller sues , and it might 
be the best plan lo give the extreme range, say, I to 24 inches 
What I gave was the lair average size of most of the specimens 
dredged or seen in collections, which 1 still consider to be 6 to 
9 inches. 

The rest of Prof. Thompson's contention is practically that 
there are great difficulties in the way of drawing up such a book 
of the known British marine invertebrate animals, and that if it 
is ever done it will be more or less incomplete, because Canon 
Norman and others (I hope Including both Prof Thompson aod 
myself) will continue to find new British animals That is 
perfecily true—In fact obvious—but the same objection applies 
more or less to every work on systematic zoology that has ever 
been published , and I do not consider that because our British 
Pycnogonids, and some other small groups, are still very im¬ 
perfectly known, that is any sufficient reason for delaying in¬ 
definitely an attempt to deal wlLh the rest of the invertebrata. 
On the contrary my opinion is rather that an approximation is 
better than nothing, and that every group, or every family, re¬ 
duced to “ Handbook ” form with specific diagnoses and figures 
must be a distinct gain I hope Prof Thompson will not Lhink 
that I am trying to dispute all fan criticisms, or that I am un¬ 
grateful fjr the trouble he has taken I have no doubt that he 
could correct me in many details, and give me great assistance 
in records, &c , of zoophytes, pycnogonids, and other groups, 
and I hope he will do so W A Herdman 

University College, Liverpool, January 20. 

Prof D’Arcy Thompson’s letter raises a question which is, 
I think, well worthy or Prof Herdman’s consideration That 
a handbook of our marine fauna u needed cannot for 4 moment 
be doubted, and the only matter that calls for discussion Is one 
of scope and method, of ways and means Prior to the appear¬ 
ance of Prof Herdman’s circular and article I hod intended, if 
possible, to bring this very matter before the British Associa¬ 
tion at Its next meeung, believing that a select Committee of 
the Association would nest be able to further the interati of 
marine xoology In this respect But, as the matter now standi, 
I leave any such action very willingly to Prof Herdman’s 
Initiative. 

Pat broadly (although I well know that such a work in Prof. 
Hardman’s hands would by no means have the character of a 
mere compilation), the question at issue is whether the hand¬ 
book should be mainly a compilation from existing material, or 
should express the work of various specialists and be based upon 
a series of special Investigations, For myself I agree with Prof 
Thompson, and for the same reasons, that the adoption of the 
Jitter alternative would, be likely to meet our needs most fully 
TUid satisfactorily. It would ensure, as for as possible, the 
equal treatment of the various groups, and would thus give to 



the book (which Is important) a more permanent and authorita¬ 
tive value than could be attained by a book depending upon the 
personal labours of one zoologist I feel confident that, should 
Prof Herd man admit the force nr this consideration and be 
willing to edit a handbook In which the diagnoses were drawn 
up for the various groups by specialists or specially chosen in¬ 
vestigators, he would find no difficulty whatever in meeting 
with willing co-operation 

But I hardly see the point of extending the scope of the work 
lo the extent which Prof Thompson would seem to desire 
NWe need a handbook for use around the coasts of our own 
islands To include the fauna of the whole North Atlantic 
would needlessly add to the size of the work, delay the time or 
its appearance, and even in the end be incomplete , while It is 
doubtful whether the advantages would at all outweigh these 
defects W Garstano 

Marine Biological Association, Plymouth, January 20 


Fossil Plants aa Testa of Climate 

Ms. T, Starkie Gardner, in his Interesting review of Mr. 
Seward^s valuable essay, makes a statement which I fancy may 
be misinterpreted at page 268 of Nature, where he speaks of 
the fragmentary character of the Arctic tertiary plants, and the 
inexperience of the collectors He doubtless is referring to the 
remains of certain supposed 11 palms and cycadi in the Greenland 
Eocene,” but those wno have not followea this branch of Arctic 
research would hardly gather from the review that Prof Heer has 
determined a magnificent flora of more than 350 species from 
these northern lertianes, and that he at once pointed oat the 
absence of tropical and subtropical forms, and the fact that large 
leaves are not only perfectly preserved up to their edges, but 
that upright trees associated with their fruits and see Is prove 
them to have grown on the spot 11 Thus oi Sequoia Lans^dorjji," 
he writes, “we see not only the twigs covered with leaves, 
but also cones and seeds, and even a male catkin 111 

In April 1875 I endeavoured to give an abstract of all that 
was then known of Arctic geology, in a senes or articles that 
appeared in your columns (Nature, vol xi pp 447, 467, 402, 
and 506), and added some general conclusions of my own, which 
are further accentuated in the joint communications of Colonel 
Feilden and myself to the Geologioal Society in 1878, and 
m the M Geology Appendix” to Sir George Nixes’ 11 Voy¬ 
age to the Polar Sea, ’ in which expedition Colonel 
Feilden played a most valuable part I have ever sines 
carefully followed the progress of Arctic research, and am 
now of opinion that looking to the identity of a large nnmber 
of species (often extending to the varieties of the same) occur¬ 
ring In the Silurian, Carboniferous, Lias, Oolite, Cretaceous, 
and Tertiary strata of the Arctic regions, with those occurring 
in similar strata in Europe and other parts of the world, they point 
to a common temperature over these areas and probably over 
the whole world, from Silurian to early Cretaceous times, and 
that this was the cose does not appear Lo me to be affected by 
the question as to whether or not these deposits were homo- 
tmxeous 

In late Cretaceous times commenced honmontal variation of 
cold, or what we now term " climate,” though previously 
vertical variation had evidently been present, for the later in- 
vestlgstions of Messrs, Bltnford appear to place beyond doubt 
the existence of glaciers In geological times, as was suggested 
in 1855 by my lamented chief, Sir Andrew Ramsay 7 »ut I 
equally fall to see that the slightest evidence has been anywhere 
adduced to support the theory of “recurrence of ice-ages,” 
originated by my talented colleague the late Dr Croll, and 
now supported with a “modification” by Sir Robert Ball, 

The facts, whether we look to the history of plant life, or 
animal life, or the character of the rocks themselves, appear to 
me lo be all the other way, as they discloie nothing resembling 
the refrigeration that, gradually increasing in the Tertiary epoch, 
culminated In the Glacial episode, which choked up the North 
and Irish Seas with an lce-sneei since man has been an occupant 
of our islands Chas. E Da Rance. 

H M. Geological Survey, Alderlcy Edge, Manchester. 

Racial Dwarfs In the PyranMi, 

IN consequence of evidence that I had obtained as to the 
existence of a dwarf race in Spain, I wrote to Mr. McPherson, 

* ” On the Miocene Flore'of North Greenland," by Prof Oswald Heer. 
Translated by R H Scott, F R.S , Brit Asioc , 1B67, pp. 3^ 
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our Consul at Barcelona, and enclose hn reply There have 
long been rumours of survivals of a dwarf or a prehistoric 
race existing m parti of Spam, but careful inquiries at Madrid 
failed to supply any definite information on the subject Last 
summer on reading over an old number of /Cosmos (Pans, 1887), 
I found a brief paragraph referring to a pigmy race having been 
found in the province of Gerona, Spam, who had slightly 
Mongolian eyes, yellow, broad, square faces, height from 
I m 10 to 1 m 15, and red hair 
An Austrian gentleman recently told me he had seen, in the 
market-place at Salamanca, some very under sized peasants, 
with broad faces and mahogany-coloured woolly hair 

You will see that these accounts all agree substantially, and 
that these dwarfs and those of Africa are precisely similar 
I have got a deal of information from an old Spanish woman 
who belongs to a half breed nano family, and who Bays that 
there are in such families frequently nanos (or “ enanos 11 ) who 
have red tufts of wool, and are as small as ordinary small hoys 
But these lufis of wool are peculiarly characteristic of dwarf 
races nearly everywhere 

I shall write more fully as to my inquiries among half breed 
nanos , but they are of very secondary interest now Lhat we can 
find pure racial nanos within easy reach 

It is most fortunate that they live in the Valley of Ribas and 
the Col de Toias, within a little more than a half-day's journey 
from Toulouse Some health-seeker* or tourists in the South 
of France may perhaps feel Inclined to pay a visit to these little 
people 

Snould the suggestion be acted on, and prove satisfactory, a 
line to myself on the subject, addressed to 28, l'all Mali, would 
be highly valued R G Haliburton 

Tangier, January 9 

[copy ] 

" British Consulate , Barcelona , December 10, 1892 

“Dear Sir,—S ince I received your letter of November 18 
and its enclosures I have endeavoured to ascertain what truth 
there is in the statement that pigmies, or 1 enanos' (not 
1 nanos') exi^-t in the Valley of Ribas From conversations 
I had with various individuals who have visited Lhat district it 
appears certain lhat a race of men, of about from one metre to 
one metre and twenty centimetres high, of a darkish com¬ 
plexion (copper-coloured), dark hair and woolly, and hat, 
broad nose, live in that district, particularly in ihc * Collado de 
Toaof.' They are active, and are generally employed as ahep 
herds. It 11 also asserted that they are not very intelligent, 
and lhat they appear to understand and to make themselves 
undmtood with difficulty It would be an easy journey to go 
to that place from this town. I had no little difficulty in find¬ 
ing oat that such a race lived in that place, for many of the 
penons with whom I have spoken on the subject were evidently 
confused and confused me, as besides these, evidently racial 
pigmies, there are In that neighbourhood many 'cretins, 1 which 
ware at times described to me as if these were the ' enanos F I 
spoke about I am now certain that there are cretins and 
pigmies In Lhe Valley of Ribas. It is stated that the 1 enanos ' 
are rapidly disappearing, and lhat latterly many have died of 
smallpox The men you speak of, who were seen at Salamanca, 
are, I should say, natives of the Batuecas, or rather of Los 
Hordes. These men were discovered in the sixteenth century, 
and they were then and are even now. In an almost absolute 
state pf savagery " [The remainder as to this race is omitted, 
as It does not appear that they are nan01,—R G H,] 

11 Vi'Un very trnly, 

(Signed) "wm McPherson, 

II R G Haliburton, Esq ” 


British Earthworms 

t WRITE to suggest—In connection with the recent letters 
>n Mature apon Urn subject—that some one give a thoroughly 
trustworthy list of British earthworms, with the ihemotn In wnlcn 
the species were originally described, and the chief characteristics 
« Mflh, Dr. Benham would be doing venr useful and accept¬ 
able Work If he were to accomplish this. From what I under- 
Stifed everybody has been making mistakes, and the whole 
ttRper is Ui lhe utmost confusion. It Is very necessary that 

MO. 1813 . VOL. 47] 


such a classification should exist, if only for the benefit of (hose 
who are working on (he earthworm more from a comparative 
anatomist's than from a specialist’s point of view 

FrankJ Cole 

Zoological Department, Edinburgh, January 12 


DANTE'S “QUAlSTIO Dh AQUA ET TERRA/' 

“Quceatio Aurea ac perutilis edita per Dantem Alaghtrxum , 
poetara flnrentinum clanssimum, de natura duo rum elementorum 
Aquce et Terra dissercntem ” 

“Lo, the past is hurled 

In twain up thrust, out staggering on Lhe world, 
Subsiding into shape, a darkness rears 
Its outline, kindles at lhe core, appears 
Verona ”—R Browning, "Sordello," Book 1 

" TO all and each who shall see this document, Dante 

A A lighten of Florence, the least amongst tuie 
philosophers, wishes health m Him who is the Beginning 
of truth and the Light 

“Be ltknown untoyeallthat whilst ] was atMantua there 
arose a certain question, lhe which after having been inanv 
times dilated upon rather for vain show than for Truth's 
sake, still remained undecided Wherefore I, since from 
boyhood I have been nurtured continually in love of 
Truth, could not bear to leave the question undiscussed , 
but I thought fit to show the truth concerning it and to 
dissolve the arguments adduced to the contrary, both for 
love of Truth and hatred of Falsehood And lest the 
malice of many who are wont to fabricate envious lies 
against the absent should behind my back alter what was 
well said, I have moreover thought fit to leave written 
down on paper what I proved, and to set forth the form 
of the whole disputation ” 

These are the words with which Dante commences this 
u golden and most useful ” inquiry concerning the nature 
of the two elements, earth and water The treatise is 
little known in comparison with the other writings of the 
poet p ] but although rejected by Ugo FoscoIq and others 
as “lmpostura indegna d'esame,” its genuineness and 
importance are now almost universally admitted , and 
without yielding unreservedly to the enthusiastic opinion 
of an Italian geologist (Stoppani) that there are more 
truths relating to cosmology to be found prognosticated! 
affirmed, and even demonstrated in these few pages of 
the supreme poet than in all the writings of the middle 
ages taken together, we may nevertheless acknowledge it 
to be a work of the greatest interest and importance, and 
by no means unworthy of the singer of the “Divina 
Commedia " 

It seems to be the last work of the poet's life* written 
at that period which he himself describes in his sonnet to 
Giovanni Quinno — 

“ Lo Re, che merta i moi aervi a rutoro 
Con abbondanza, e vince ogni mUura. 

Mi fa laic tare la fiera rancura, 

E drizzar gli occhi at lommo cotulitoro 
E qul pensattdo al glorlooo coro 
De 1 cittadm della cittade punt, 

Laudando ll Creatore, lo Croat ura 
Di plii laudarlo aempro m’lnnamoro " 

—SoQctto xllv ed. Fmticsllj 1 

Dante was at this time the guest of Guido Novello di 
Polenta at Ravenna. About the commencement of the 

1 It It, 1 believe, th« only one of ERnic’i writing! that has noi yci bem 
translated into KnglUtu 

■ 11 The King by who** rich grace HU servant* be 
With plenty heyond mauiira Ret to dwell) 

Ordaioi that I my bitter wrath dupel 
And Ufl mine eyes to the great connutory 
Till. Doling how In glonoiu quirei egrae 
Trwdijzw of that fair citadel. 

To lhe Creator I, HU creature iwell (j 
Their long, and all lhair lova poueowi tn« 

—-Roaietii's translation in 11 Dante and hii Circle 
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year 1320, he seems to have gone for some unknown reason 
to Mantua, and there to have entered upon this discussion, 
which he then completed at Verona The disputation 
took place at this latter city on January 20, 1320, as Dante 
himself tells us, in the church of St Helena (where in 
recent years the metropolitan chapter have put up a 
monument in commemoration of the event) All the 
clergy of Verona were present, except some few who, id 
the words of Rossetti— 

(I Grudged ghoitly greeting to the man 
By whom, though not of ghostly guild, 

With Heaven and Hell men's hearts were fill’d " 

— 4 ‘ Dante at Verona," 

From a passage which occurs in the course of the 
treatise, one might almost think Lhat ladies also were 
present but let not the reader therefore conclude that the 
assemblage which listened to Dante’s eloquence in that 
little Veronese temple resembled so many modern philan- 
thropical and other associations in being chiefly composed 
of ladies and clergymen, for doubtless Can Grande della 
Scala himself was present to do honour to his former 
guest, and his poetic fame, which we know to have already 
spread far and wide, would certainly have brought, together 
as many as the church could hold 

The question to be solved is whether, on any place on 
the earth’s surface, water is higher than the earth This 
question, Dante tells us, was generally answered in the 
affirmative, and he gives us the five chief reasonings 
adduced in support of it, of which perhaps the most 
striking is this one — 

14 If the earth were not lower than the water, the earth 
would be entirely without waters, at least in the uncovered 
part, and so there would be no fountains, nor rivers, nor 
lakes So water must be higher than the earth For 
water naturally flows downwards, and the sea is the source 
of all waters, and if the sea were not higher than the 
earth, the water would not flow to the earth, since in 
every natural motion the source of the water must be 
higher” 

Another is this —“ Water seems chiefly to follow the 
motion of the moon, as is evident in the flow and ebb of 
the sea, and therefore since the moon’s orbit is eccentric, 
it seems reasonable that water in its sphere should be 
eccentric too , and another argument shows that this 
cannot be unless it be also higher than the earth J ’ 

Such be their arguments, but sense and reason alike 
are against them, and Dante proceeds to explain how he 
will treat the question First, he will prove that it is 1m- 
ossible that water in any part of its circumference be 
igher than this emergent or uncovered earth on which 
we dwell Secondly, fie will prove that this emergent 
earth 19 everywhere higher than the surface of the sea, 
Thirdly, he will urge arguments against his own demon¬ 
strations, and then demolish these objections. Fourthly, 
the final and efficient cause of the elevation and emergence 
of the earth will be shown Fifthly, he will demolish the 
five chief arguments of the other side which he has 
already stated. 

1, It is impossible that water in any part of its circum¬ 
ference be higher than the earth. 

There are only two ways whereby water can thus be 
higher than the earth either the water must b teccentric, 
or, if it be concentric with the earth, it must be gibbous in 
some part By water being eccentric , Dante means the 
centre of its natural sphere fe> be out of and different from 
the Centre of the earth ; by being gibbous , Dante means 
some part of its sphere to be raised up so as to form a 
protuberance or hump, just as he considers the earth on 
which we live to be a protuberance or gibbosity of the 
spherical si^Jace of the earth. 

He ntmalnows by means of diagrams that neither of 
these ifftts are possible, but first makes these two state¬ 
ments—(1) Water naturally flows downwards, (2) Water 
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is by nature a labile body and has not a boundary of its 
own, but takes the boundary of the thing in which it is 
contained 1 

We may compare with this a modern definition of a 
fluid — 

“ A perfect fluid is a body whose form can be changed 
to any extent, provided its volume remain constant, by 
the application of a stress, however small, if we allow it 
sufficient time "—Garnett, “ Treatise on Heat ” 

In the first place, water cannot be eccentric . 

For if it were so, then three impossibilities would follow 
—(1) Water would naturally flow both upwards and down¬ 
wards , (2) water would not be moved downwards by the 
same line as the earth , (3) an equivocation would arise 
in speaking of the gravity of water and of earth , all 
which things are seen to be not only false but im¬ 
possible 

The demonstration ab absurdo follows thus —Let the 
heavens be the circumference on which are placed three 
crosses , water the circumference on which are two , 
earth the circumference on which is one cross 



Let the centre of heaven and earth be at point A, the 
centre of water at point 11 Thus A, being the centre of 
the universe, 19 the lowest spot of all, and everything 
which has in the world a position alien from A must be 
higher Now if there be any water at A and the way be 
open to it, it will naturally flow to its own centre, B, since 
it 19 the property of every heavy body to move to the 
centre of its own sphere But the motion from A to B is 
a motion upwards p therefore water will flow upwards , 
which is impossible 

Again, let there be at z a lump of earth and some water, 
and let there be nothing to hinder Then, since it is the 
property of every heavy body to move to tne centro of its 
own sphere or circumference, the earth will move in ft 
straight line to A, and the water in a straight line to B r 
and this, from the figure, must needs be along different 
lines This, says Dante is not only impossible, but 
would make Anstotle laugh if he were to hear it 

The third impossibility follows thus ,— Gravity and 
levity are 11 passions ’ 1 of simple bodies which are moved 
with linear motion, and light bodies tend upwards and 
heavy tend downwards, by M heavy ” and 41 light u being 
meant that which has the power of being moved If now 
water moved to B and earth to A, since these are simple 
bodies and heavy, they will be moved down to different 
centres If this were so, the word gravity would have 
an absolute signification with respect to eartn and relative 
with respect to water. This is what the argument amounts 
to, and so there would be an equivocation of meaning in 
the word “gravity." 

Therefore, ab absurdo, water in its natural circumfer¬ 
ence is not eccentric or out of L the centre common to-the 
circumference of the earth 

In the second place, water cannot be gibbous - 

1 " Aqua Ml Ubll* corpua uturalitnr, el don larmlnabU* iwnlu propria,* 
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Let the heavens be where are four crosses, the water 
where three, the earth where there are two. 

Let D be the centre of earth and concentric water and 
heaven Water cannot be concentric with the earth 
unless the earth be in some part “ gibbous " above the 
central circumference Let the protuberance of the earth 
be at G, and at some part of the circumference of water let 
there be a protuberance of water at H Then let a line be 
drawn from D to H and another from D to F , it is manifest 



at their summit the surface of the water without passing 
beyond, it is clear that the water of the protuberance will 
be higher, with regard to the surface where F 13 Since, 
therefore, there is no obstacle, the water of the protuber¬ 
ance will flow down until it become level at D with the 
central or regular circumference And thus it will be 
impossible for a protuberance of water to last or even to 
exist.—Q E D 

Dante now brings forward a subsidiary argument to 
show that probably water has no protuberance out of the 
regular circumference The protuberance of the earth is 
sufficient to prove and explain everything, and 11 Quod 
potest fieri per unum, melius est fieri per unum quam per 
plura.” So there is no protuberance on the surface of 
the water, because God and Nature always do what is 
best and do not work in vain 

Since water cannot be eccentric, as was shown by the 
first figure, nor concentric with a protuberance, as was 
shown by the second figure, it is necessary that water be 
concentric and coequal, i e equally distant in every part 
of its circumference from the centre of the world 
Thus it has been proved impossible for water in any 
part of its circumference to be higher than the surface of 
the earth , and so the first point 13 completed 
We now pass on to the second. 

a This emergent earth is everywhere higher than the 
surface of the sea This is shown in this way .— 

AU the shores of the ocean, as well as of the Mediter¬ 
ranean seas, rise above the surface of the sea which 
bounds them, as is clear to the eye Therefore all the 
shores are further from the centre of the world, since the 
centre of the world is alio the centre of the sea and the 
shoreward surfaces are parts of the whole surface of the 
sea; and since everything that is more remote from the 
centre of the world is also more high, it follows that 
the shorn everywhere nse above the surface of the sea. 
And if the shores are higher than the sea, much more 
must be the other regions •( the earth, since the shores 
are the lower parti of the earth, as we see by the rivers 
flowing down to them < 

3 - In accordance with the order of the question as at 
Ant elated by Dante, he now brings forward various 
arguments which seem to contradict nis demonstrations, 
and these arguments be then proceeds to demolish They 
need hot detain us here. In the course of the operation 
there occurs a most Interesting distinction between homo- 
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geneous and simple bodies, in which I seem to see a distinct 
loreshadowing of our modern view of the chemical ele¬ 
ments in contradistinction to the ordinary four or five 
elements of Aristotle and his followers “ Corpora enim 
homogenea et simplicia sunt , homogenea ui aururt 
depuratum A et corpora simplicia, ut ignis et terra 11 
§ xvui 

But perhaps it might not be out of place to quote here 
the following passage from G H Lewes’s '■ Aristotle ” — 

“ One of the great difficulties in interpreting ancient 
opinions is to guard against the tendency of reading our 
fulness of knowledge into their vague expressions We 
often find in ancient works the precious metal we have 
ourselves brought with us , as the alchemist often uncon¬ 
sciously put into his crucible the gold, which he afterwards 
discovered there with surprised delight ”— G H Lewes T 
" Aristotle,” x § 170 

He thus sets forth the final cause of the elevation or 
emergence of the earth There must needs be a part in 
the universe where all mtscibilta —to wit, elements- can 
come together , this cannot be unless the earth be in some 
part emergent Thus, although earth, according to us 
own nature, tends always downwards, it has in it another 
nature by which it obeys the intention of Universal 
Nature, and allows itself to be here and there raised up, 
in order that mixture of the elements may be possible, 
and thence all things that are subject to generation and 
corruption may be formed 

He further shows that the emergent earth on which we 
dwell has the form of a semilune, by arguments which he 
graciously tells us that even ladies can follow—"Mam- 
festum esse potest etiam mulienbus " * 

4 What now is the efficient cause of the elevation 
or emergence of the earth above the surface of the 
water ? 

Dante first shows that neither the earth itself, nor 
water f nor ati , nor Jire can be the efficient cause There¬ 
fore it must be referred to the heavens But there are 
many heavens, and to which are we to refer it? Dante 
shows that it cannot be referred to the moon , nor to the 
heavens of any of the planets (Mercury, Venus, the Sun, 
Mars, Jupiter, Saturn),nor yet to the Crystalline Heaven 
or Pnmum Mobile , the 9th sphere Now, since the only 
mobile bodies which remain are the Heaven of the Stars, 
Cvlum Stellatum , or 8th circle, we must refer the cause ot 
the elevation of the earth of our hemisphere to that This 
Heaven of the Stars has at once unity in substance and 
multiplicity in its virtues or influences, as the poet him¬ 
self sings — 

11 11 ciel, cul tanli lumi fanno bello, 

Dalla meoie profonda che lui volve 
f’rende I'lmage, e fa^aene suggello 
E come l'alroa denlro a voalra polve. 

For differenti membra, e conformate 
A diverse potenzie, hi rliolve , 

Coal I’lntelligentii bub boniate 
Multipliers per le Hello iplega, 

Girandoae sovrm aua unit ate,” 

—" Pa rad no," 11 130 138 1 

Dante further refers the elevation of our earth to that 
region of the Ccdum Stellatum which roofs over this un¬ 
covered earth , that is, that this elevating virtu* or influ¬ 
ence is in those stars which are in the region of the 
heaven, which is bounded by the equator and the circle 
which the pole of the zodiac describes around the pole of 
the world ; u whether it elevate by way of attraction as 

1 11 Tha heaven, which Ughr* so manifold oaks far, 

From the fntelUgence pro found, which uinu it, 

TIm Imago mkea, and make* of u a maL 
And rren aa iha foul within yonr duit 
Through mimban different and accommodated 
To facuLika diverts eipmndi UwlC 
So nkewiae ihU In tell lav a diffuses 
Its time mmitifiim among ihe rtan, 

Itnelf revolving «n In ' _ ... 

»»Pei^dlfi, 11 130-13B, Lnngfillow t Irani 
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the magnet draws the iron, or by way of impulsion, 
generating impelling vapours, as in certain mountains.” 
A truly scientific and most suggestive remark I 

We may compare the last clause with those well-known 
lines of the “ Inferno,” in which is described how the 
earth, and likewise the mountain of Purgatory were formed 
when Lucifer fell from Heaven — 

11 Da queiti parte cadde giii dal cielo , 

E la terra, che pm di qua si sporse, 

Per paurn dl lui fe del mar velo, 

E venne aU'emisperin nostro e forse 
Per fuggir lui, lascio qui il luogo voto 
Quella ch’appar di qua, e su ncoree " 

— “ Inferno," xxxiv 121-126 1 

But now it may be asked, Since that region of the 
heaven moveth circlewise, why did not this elevation 
happen circlewise ? Because, Dante answers, the matter 
was not sufficient for so great an elevation, Then why 
was the elevation of the earth produced in our hemisphere 
rather than in the other? To this, says Dante, we must 
answer as Aristotle does (in 11 De Ccelo,” book n ) in 
answer to the question why the heavens move from east 
to west and not contrariwise, that such questions proceed 
either from much folly or from much presumption, be¬ 
cause they are above our intellect God made all things 
for the best, and when He said, " Congregentur aquae in 
locum unum et appareat arida,” then were the heavens 
\irtuatcd to act and the earth potentiated to be passive 
u Let therefore men cease,” cnes Dante, “ yea, cease 
from inquiring into those things which are above their 
intellect, and let them strive to the utmost of their power 
to raise thcmsfclves to things immortal and divine, and so 
leave those things which exceed their understanding 
Let them listen to Job — 1 Numquid vestigia Dei 
comprehendes, et omnipotentem usque ad per- 

fectionem roperies.’— (Job xi, 7) Let them hearken 
to the words of the Psalmist 1 Mirabilis facta 

est scientia tua, et me confortatus est, et non 
potero ad earn 1 —(Ps cxxxvm ) Let them hear Isaiah 
speaking in the person of God to man . ‘ Quam distant 
cccli a terra, tantum distant vis meae a vus vestris 1 — 
(Is lv 9) Let them hear the voice of the Apostle to the 
Romans f O alutudo divitiarum scientiz et sapientia: 
Dei I quam mcomprehensibilia judicia ejus. et mvesti- 
gabiles viae ejus T—(Rom. xi. 33) Lastly, let them 
hearken to the very voice of the Creator, saying * 1 Quo 
Ego vado, vos non potestis venire J —(S John vil, 34) 
And let these things suffice for the inquiry of the truth 
before us.” 

We may most fittingly compare this Dantesque passage 
with the close of Galileo Galilei's famous " Dialogo 
intomo ai due massimi sistemi del mondo. tolemaico 
e copemicano,” which I here venture to translate — 

** Simphcio If either of you were asked. If God in 
His infinite power and wisdom could confer upon the 
element of water the reciprocal movement which we per¬ 
ceive in it, in another way thaQ by the moving of the 
veasel containing it, I know that you would answer, that 
He could have done so in many ways, even unimaginable 
by our intellect, whence I immediately conclude that, 
this being so, it would be excessive daring for any one to 
wish to limit and restrict the Divine power and wisdom 
to a particular phantasy of his own. 

u SatviatL An admirable and truly angelical doctrine, 
to which very conformably answers that other divine 
dofctrine, which, whilst It allows us to dispute about the 
constitution of the world, adds (perhaps in order that the 

1 11 Upon this ildo^e fell down out or hewn ■ 

And oil ihemnd, that whilom here imaged. 

Fur fear of aim muk of the mb a v*d. 

And came to our bemiipbera , and pmd ran lure 
To Am from him, what an this lids appeal* 

Left the plnoe recant hem, end back recoiled.” 

—“ ” vrir. uwafi, Longfellow's true, 
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exercise of human minds be not suppressed nor grow 
lazy) that we are not to find out the woik of His hands 
Let therefore the exercise permitted and ordained to us 
by God make us recognize and so much the more wonder 
at His greatnefiB, as we find ourselves the less competent 
to penetrate into the profound abysses of His infinite 
wisdom 

“ Sagredo And this will serve for the last conclusion 
of our four days* argument 11 —Galileo Galilei, “ Dialogo 
dei Massimi Sistenu, Giornata quarta ” 

Dante now briefly deals with the five arguments which 
he mentioned at the beginning of his treatise as the most 
important against his theory These being made short 
work of, he concludes — 

” This philosophical question was determined bv me, 
Dante Alighieri, the least of philosophers, beneath the 
swav of that invincible lord, Messer Cane Grande della 
Scala, for the holy Roman empire, in the illustrious city 
of Verona, in the church of S Helena, and in the presence 
of all the Veronese clergy, save some few who, aflame 
with too much charity, do not admit the postulates of 
others, and ihrough virtue of humility poor of the Holv 
Spirit, shun being present at their discourses, lest they 
may seem to approve their excellence 

''Now this was done in the year from the Nativity of 
our Lord Jesus Christ, 1320, on Sunday, which the Saviour 
injoined on us to venerate for Hli glorious Nativity and 
His wondrous Resurrection The which day was the 7th 
from the ides of January and the 13th before the calends 
of February” (1 e January 20). 

I have dealt merely with the chief parts of this 
Dantesque dissertation According to Signor A Stop- 
pani (“La questione dell' Acqua e della Terra di Dante 
Alighieri," in “ opp. Lat dl D^ftte,” ed Giuliani, vol 11) 
there are nine truths relating to cosmology, presaged, 
affirmed, and in part demonstrated. These nine he 
makes out thus — 

1) The moon the principal cause of tides. 

2) Equality of the sea’i level. 

(3) Centripetal force 

! 4) Sphericity of the earth 

5) Dry land simply protuberance of the earth J s 
surface 

(6) Northern grouping together of the continents 

(7) Universal attraction. 

(8) Elasticity of vapours a motive power 

(9) Heaving up of the continents 

Let me now add a tenth. A vague foreshadowing of 
our modem idea of chemical elements as distinct from 
those of Aristotle, or at least of homogeneous chemical 
bodies , “ Corpora enim homogenea et slmphcia sunt , 
homogenea, ut aurum depuratum ; et corpora sunplicia, 
ut ignis et terra.” Edmund G Gardner 

Calus College, Cambridge 


MOROCCO> 

OROCCO has a paradoxical place in the histoiy of 
exploration , although the only part of Africa fully 
in sight from the shores of Europe, and dotted with one 
or two half European coast towns, its intenor is more 
firmly closed to the traveller, sportsman, and missionary 
than the dense forests of the Conpo, or even the shores 
of Lake Chad. The difficulties Tn the way are not 
physical, nor are they wholly political They arise mainly 
from the deeply-rooted antagonism in race and creed 
between the inhabitants of Morocco and all Christendom 
—this quaint and semi-fossil phrase is still here a nepes* 
sary and sufficient term. At this moment public atten- 

1 “ Bibliography of the Barbery State*.” Put IV. A Bibliography of 
Morecoo Arum the earliest don to the end of 1891. By Lieut. Col Sit R 
Lambert Playfdr and Dr Robert Brown. 
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tion is turned somewhat intently on the political 
conditions of the Oriental despotism which has so 
anomalously maintained itself to the west of our prime 
meridian Hence the politician has a temporary interest 
in what would otherwise have appealed mainly to the 
geographer and man of science, the publication by the 
Royal Geographical, Society of a “ Supplementary 
Paper," the “ Bibliography of Morocco" This is a 
work of splendid thoroughness, almost, if not quite, ex¬ 
haustive in its list of 2243 titles, and made convenient 
for reference by two copious indexes of subjects and 
authors But it is much more than a catalogue. Com¬ 
ments, judiciously brief, but in some cases of exceptional 
interest extending to a couple of pages, give infor¬ 
mation as to little-known authors, or record some 
sinking circumstance in or concerning the books referred 
to There is a specially-compiled map, and an introduc¬ 
tion which is really an essay on the growth of knowledge 
regarding Morocco in European countries With regard 
to the map, it is explained that only the coast-line has 
been surveyed As to the interior — 

“The best mapped districts are laid down solely from 
running rctonnaisances or sketch-maps. Positions fixed 
by astronomical observations are few Many wide areas 
have never been visited by any Europeans, and most of 
the Atlas is at this hour as little known as it was in the 
days of Leo Africanus. There are cities within a few 
hours' ride of Tangier, which no person capable of 
giving a correct account of his observations has visited, 
and there are others not much farther away, to attempt 
to enter which—Zarhoun, for example—would, were the 
intruder detected, be certain death There is scarcely a 
river laid down with even approximate accuracy, and, not 
to enumerate more distant provinces, the entire Riff 
country, that bold massif which is familiar to the thou¬ 
sands who every year sail up and down the Mediter¬ 
ranean, is less explored than many regions in the centre 
of the continent ,J 

The present population of Morocco is a puzzle almost 
as difficult, although on a smaller scale, as that of China 
The authors of the Bibliography give 4,000,000 as an 
estimate, but the guesses of various authorities vary 
between 1 i and 15 millions The roads shown on the 
map are mere mule and camel tracks made by the feet 
of the pack-animals, unaided by any engineer Ferries 
arc rare, and, of course, bridges are unknown in Lhe 
interior, The distribution of towns and villages in often 
at variance with the rules holding for civilised countries 
The villages are built out of the way of the main tracks, 
because people never travel in Morocco for the good of 
the inhabitants, and it is safer to live off the path of the 
tax-collector and the Government official, who demands 
free food and quarters The great number of place- 
names on the map of so thinly-peopled a country is 
due to the fact that the tombs of saints are such important 
landmarks that they must be indicated, even if only a 
few persons live beside them. “ All the places beginning 
widh 1 Sidi p (Lord, master) are either actually tombs or 
the tofnb has formed, as in so many of our cathedral 
cities, the nucleus of the town or village.” 11 Sok," 
another affix of frequent occurrence, means market-place, 
and many of the established sites for periodical fairs are 
uninhabited between the gatherings of people from far 
and near. Many of the place-names on the coast exist 
in two forms at least—tne native word and its Portu¬ 
guese or Spanish translation , Casablanca and Dar-el- 
belda (both meaning White house) for example. We 
regret that the authors did not see their way to lay down 
.precise rules for the spelling of Moorish place-names, 
either by giving a standard transliteration 01 the Arabic, 
or a uniform phonetic system. Indeed, even in the 
mttoductlon a few anomalous spellings are found, eg . 
Zarhaun and 2erkun y Mauled and Mow las, 

1 The physical geography of Morocco appears to be 
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changing, and the natural conditions of the country are 
less favourable for agriculture than they were a few 
centuries ago The forests have been destroyed with 
such recklessness that the soil has been dried up and 
swept away in many places , there is evidence that the 
rainfall has diminished, lakes have dried, and rivers 
formerly navigable have become silted up, or alternate 
as dry tracts of stone and raging torrents 

In one respect alone—the enthusiastic Moslemism of 
its people—does Morocco show no sign of degeneration 
Although the Moors can no longer seize and hold the 
Christian slaves, whose stones bulk so largely in the 
bibliography, their hatred and contempt towards " un¬ 
believers " is in no sense abated Into such a land no 
Europeans could penetrate far, except in the past as slaves, 
or now as official messengers of European Powers under 
special protection, jealously watched and prevented from 
studying placet or people The last serious attempt at 
scientific exploration—that of Mr Joseph Thomson—was 
again and again almost stopped by the fanatical Raids, 
and only his remarkable persistence and daring stratagems 
carried him as far as be reached Such stratagems would 
hardly serve again, and for the present the exploration of 
the Atlas Mountains, with their half-guessed topography, 
imperfectly known flora, and unsurveyed mineral wealth 
is at an end The futility of disguise as an aid to ex¬ 
ploration is fully proved in Lhe records before us, where 
the ghastly fate of many who tried to pass as Moslems, 
and the unsatisfactory results obtained by others who 
escaped alive, are briefly told 

It seems to us that an attempt might well be made to 
open communications with fanatical Mohammedan coun¬ 
tries either by explorers or diplomatic agents of the same 
faith, and there must be many amongst the educated 
Mohammedans of India who are well suited for such 
work The religious beliefs of a people with whom belief 
and conduct are so closely related, must be taken into 
accounL in dealing with them, just as much as the phy¬ 
sical features of a country And as Arctic sailors have 
been proved to be the natural explorers in the Antarctic 
seas, Swiss mountaineers the safest pioneers on New 
Zealand glaciers, and Canadian boatmen the most expert 
in shooting the Nile cataracts, so Mohammedan envoys 
might be expected to make the most favourable impres¬ 
sion on the people of Morocco or of the Mohammedan 
Sudan 

Sir Lambert Playfair and Dr Brown deserve the heart¬ 
iest thanks for completing their Bibliography of the 
Barbary States in such an admirable way, and we do not 
doubt that the work will be very widely consulted in the 
immediate future 


THE RATE OF EXPLOSION IN GASES 

fPHL following is an abstract of the Bakenan Lecture 
1 on “ The Rate of Explosion in Gases,” delivered 
before the Royal Society by Prof Harold B Dixon, on 
January 19 * 

r Berthelot's measurements of the rates of explosion 
of a number of gaseous mixtures have been confirmed 
The rate of the explosion wave for each mixture is con¬ 
stant It Is Independent of the diameter of ihe tube 
above a certain limit 

2 The rate is not absolutely independent of the initial 
temperature and pressure of the gases With nse of 
temperature fbe rate falls , with rise of pressure the rate 
increases ; but above a certain crucial pressure varia¬ 
tions in pressure appear to have no effect 

3, In the explosion of carbonic oxide and oiygen in a 
long tube, the presence of steam has a marked effect on 
the rale. From measurements of the rate of explosion 
with different quantities of steam, the conclusion is drawn 
that at the tiigh temperature of the explosion wave, as 
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well as in ordinaiy combustion, the oxidation of the car¬ 
bonic oxide is effected by the interaction of the steam, 

4, Inert gases are found to retard the explosion wave 
according to their volume and density. Within wide 
limits an excess of one of the combustible gases has the 
same retarding effect as an inert gas (of the same volume 
and density), which can take no part in the reaction. 

5 Measurements of the rate of explosion can be em¬ 
ployed for determining the course of some chemical 
changes. 

In the explosion of a volatile carbon compound with 
oxygen, the gaseous carbon appears to bum first to car¬ 
bonic oxide, and afterwards, if oxygen is present in 
excess, the carbonic oxide first formed burns to carbonic 
acid 

6 The theory proposed by Berthelot—that in the 

explosion wave the flame travels at the mean velocity of 
the products of combustion—although in agreement with 
the rates observed in a certain number of cases, does not 
account for the velocities found in other gaseous mix¬ 
tures v 

7 It seems probable that in the explosion wave— 

(1) The gases are heated at constant volume, and not 
at constant pressure > 

(2) Each layer of gas is raised in temperature before 
being burnt, 

(3) The wave is propagated not only by the movements 
of the burnt molecules, but also by those of the heated 
but yet unburnt molecules , 

(4) When the permanent volume of the gases is 
changed in the cnemical reaction, an alteration of tem¬ 
perature is thereby caused which affects the velocity of 
the wave. 

8 In a gas, of the mean density and temperature cal¬ 
culated on these assumptions, a sound wave would travel 
at a velocity which nearly agrees with the observed rate 
of explosion in those cases where the products of com¬ 
bustion are perfect gases 

9 With mixtures in which steam is formed, the rate of 
explosion falls below the calculated rate of the sound 
wave But when such mixtures are largely diluted with 
an inert gas, the calculated and found velocities coincide. 
It seems reasonable to suppose that at the higher tem¬ 
peratures the lowering of the rate of explosion is brought 
about by the dissociation of the steam, or by an increase 
in its specific heat, or by both these causes 

ra The propagation of the explosion wave in gases 
must be accompanied by a very high pressure lasting for 
a very short time The experiments of MM Mallard 
and Le Chateber, as well as the author's, show the pre¬ 
sence of these fugitive pressures It is possible that data 
for calculating tne pressures produced may be derived 
from a knowledge of the densities of the unbumt gases 
and of their rates of explosion. 


NOTES . 

The forty-sixth annual general meeting of the Institution of 
Mechanical Engineers will De held on Thursday evening and 
Friday evening, February 2 and 3, at 25, Great George 
Street, Westminster. The chair will be taken by the president, 
Dr. William Anderson, F R S , at half past seven on each 
evening. The annual report of the council will be presented to 
the meeting on Thursday, and the annual election of the presi¬ 
dent, vice-presidents, and members of council, and the ordinary 
election of new members will take place on the same evening 
The following papers will be read ami discussed, as far ai time 
permits \—Sheription of the Experimental Apparatus and 
Shaping Jdaelunfl for Skip Models at the Admiralty Experiment 
Works, Hular, by Mr. R. Edmund Fronde, of Haalar (Thurs¬ 
day) ; description of the Pumping Engines and Water'Softening 
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Machinery at the Southampton Water Works, by Mr, William 
Matthews, Waterworks Engineer (Friday) 

Phof Cayley, ue are glad to learn, is now convalescent 

W1 greatly regret to have to announce the death of Mr H 
F B Ian ford, F.R.S, He died on Monday at the age of fifty- 
eight 

Prof Michael Foster, Sec R S , has been appointed 
Rede Lecturer at Cambridge for the present term. His Rede 
lecture will be delivered early in June 

The Bill for the introduction of a standard tune (mean 
solar time of the fifteenth meridian) was read a second time in 
the German Imperial Parliament on Monday The measure 
was accepted without much discussion 

AN excellent report on technical education in London has 
been submitted to the London County Council by a special 
committee appointed to investigate the subject. The report was 
prepared by Mr Llewellyn Smith, the committee's secretary, 
and displays a thorough grasp of the essential OOnditions of the 
problem It is proponed that a Technical Instruction BoardXhall 
be appointed, and that li shall consist of some members of the 
Council, and of representatives of the School Board, the City 
and Guilds of London Institute, the City Parochial Chanties, 
the Head Masters’ Association, the National Union of Ele¬ 
mentary Teachers, and ihe London Trades Council The com¬ 
mittee think that one third of the amount derived from the beer 
and spirits duties should be handed over Lo this body for the 
provision of adequate technical instruction In ail parts of 
London 

The French Minister of the Interior has established at Mar¬ 
seilles, In connection with the university, an institute for 
botanical and geological research, and a museum The director 
is Prof Heckel, who, as well os a curator and a librarian, gives 
his services gratuitously 

In the year 1793 was published Christian Konrad Sprengel’s 
11 Dos entdeckte Gehelmmss der Natur.im Bau und in der Befruch- 
tungder Blumen," Lhe work which first directed ihe attention of 
naturalists to the contrivances which, in many flowers, render 
self-polllnaLion difficult, and promote the visas of insects to assist 
cross-pollination The copperplate illustrations of this work 
still maintain their character as among the best that have been 
published in this branch of science. Sprengel was in many 
respects a forerunner of Darwin, and centenaries have been 
celebrated on slighter grounds than the publication of this work 

The chief characteristics of the weather during the put week 
have been its general mildness and dampness, the day tem¬ 
peratures have at times exceeded 50° In most parts of the 
kingdom, but at night slight frosts occurred towards the end of 
last week in Scotland and the south-eastern parts of England. 
The distribution of pressure hu been complex, a series of de¬ 
pressions have passed over the cout of Norway from the west¬ 
ward, while an anticyclone lay over the south-western parts of 
our Islands, the reading of the barometer in the south-west 
being about an inch higher than In the north of Scotland. The 
passage of the low-preaure systems in the north wu accom¬ 
panied by strong north-westerly winds and gales in Scotland, 
with hall or sleet in many places. Owing to Lhe disappear¬ 
ance of the anticyclone from Lhe continent, north-westerly 
winds became prevalent over western Europe, and a rapid* 
rise of temperature occurred there, amounting to 30° in 
Germany between the ,20th and 2 lit instant During the 
last few days fresh depressions have approached our north¬ 
western coasts, with InertMing winds from the south-west, and 
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ft continuance of mild, unsettled weather appeared probable 
The Wttkly Wtat her Rtpori shows that for the week ending 
the a 1st instant there was a Urge deficiency of rainfall in the 
west of Scotland, south-west of England* and souLh of Ireland. 
The percents go of possible duration of sunshine ranged from 
afi in the south-west of England to 7 in the south of England 
and to 3 in the north of Scotland 

THE Rgpertorium fur Miicorohgu , vol. xv recently issued by 
the Imperial Academy of Sciences of St Petersburg, contains 
a discussion by P A. Muller, of the Ekaterinburg Observatory, 
at the foot of the Ural Mountains, in the Government of Perm, 
on the question of the evaporation from a snow surface Several 
writers, among whom are Drs Bruckner and Woeikof, differ 
in opinion as to whether the evaporation from a snow surface 
exceeds the condensation of the aqueous vapour of the air im¬ 
mediately above it The method generally adopted for the 
decision of the question is to find whether the temperature of 
the snow surface is above or below the dew-point of the sur¬ 
rounding air , in one case there would be evaporation, and in 
the other condensation The paper occupies forty seven small 
folio pages, and the observations were made hourly from 
December 21, 1890, to February 28, 1891 The result of the 
investigation shows that according to the temperatures of the 
dew-point and of the surface of the snow, the evaporation of the 
snow greatly exceeds the condensation of the aqueous vapour, 
for the condensation occurred at only 27 per cent while the 
evaporation occurred at 73 P er cent of the hourly observations 

Prof Flinders Petrie, to whose introductory lecture at 
University College, Gower Street, we referred last week, 
delivered on Saturday the first of his regular course of lectures 
on the Edwards Foundation He said-the Egypt of the early 
monuments was a mere strip of a few miles wide of green, 
amid boundless deserts, and beneath a sky of the greatest 
brilliancy , a land of extreme contrasts of light and shadow, of 
life and death These conditions were reflected in the art 
On the one hand was the most massive and overwhelming con¬ 
struction, and, on the other, the most delicate and detailed 
reliefs. On the one hand, the most sublime and stolid statuary , 
on the other, the couree and accidents of daily liTe freely 
treated. On the one hand, masses of smooth buildings that 
far outdo the native hills on which they stand, gaunt and bare, 
and, on the other, the vivid and rich colouring in the interiors 
In consequence of the climate also Egypt is a land of great 
simplicity of life, and simplicity is especially the characteristic 
of the oldest Egyptian buildings Speaking of the early 
Egyptian ilatuer. Prof. Petne said that the race represented by 
them appears os "one of the noblest that ever existed 11 

At Leeds, on Monday, Lord Playfair presided at ■ public 
<Hwier, held In support of the Yorkshire College In pro- 
|K»ng the principal toast—" The Yorkshire College"—he 
•poke of the efforts mode half a century ago to secure for science 
the place which rightly belongs to it in the educational System. 

skill he said, that these efforts hid met with a temporary 
retisunoe, because if the Universities had at once yielded there 
would have been no colleges now in our great provincial towns 
The collages, he thought, were adapting themselves rapidly and 
well* upon the whole, to the genius of their several localities 
0 # the Yorkshire College he $ai& that she had fitted herself for 
tha liberal culture and life-work of a great industrial centre, 

1 No doubt her technical courses are peculiar Actual laboratories 
ftr spinning, for dyeing, for tanning, for engineering, are novel 
to a college. What does it mean ? That you are Lry- 
^1 s trengthen and embellish industrial pursuits, as the 
UofofBmea acted upon the professions when they were obliged 
*9 include them. Surely a great town like Leeds \m right when 
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it imbues its producers with intellectual knowledge, as well as 
with technical expeitaeis Such men lq future carve out 
industrial professions for themselves, and Illumine them by 
appropriate culture," 

The interesting address lately delivered by Sir Henry Roscoe 
on the occasion of the prize distribution at the Birmingham 
Municipal Technical School has now been issued separately. 
He describes the report of the first year's work as "more 
than encouraging." Speaking of the building whichli to be 
erected for technical training at Birmingham, he says — 11 You 
m Birmingham have, m my judgment, taken the right course. 
You ate not going to squander your money by using it for a 
thousand different purposes You are, I hope, going to do a 
good thing, and a big Lhlng, in building and equipping a really 
great institution, worthy of your city sod of your well-earned 
renown as being foremost amongst our towns in educational 
matters You will have a place of higher technical instruction 
to which all the Midlands will look up It will be the gathering 
ground for all the youthful talent of the busy millions of the 
district It will be here that the future Faradays, and Prlestleys, 
and Watts will get that sound though elementary scientific 
training which will enable them to pursue that training to its 
highest point at the Mason College here, or in other colleges 
elsewhere, which may in the end make both them and their 
country great " 

The new technical schools connected with University College, 
Nottingham, which were formally opened the other day, promise 
to be of immense service, not only to Nottingham itself, but to 
the wide district of which it is the educational centre A 
remarkably clear description of the buildings, with plans, is 
given in a pamphlet prepared for the ceremonUl opening The 
pamphlet also includes an interesting summary of the facts 
relating to the history of the Nottingham College and its 
technical department 

Mr. C F Juritz, Senior Analyst in the Department of 
Lands, Mines, and Agriculture, Cape Colony, announces in the 
Agricultural Journal , issued by the Deportment, that a compre¬ 
hensive senes of investigations with reference to the chemical 
composition of the various soils of the colony la about to be 
undertaken The samples of soil are to be collected by one of 
1 the officers of the analytical branch of the Department, la the 
first instance the southern part of the Malmesbury district will 
be visited, and soils will be token from several localities repre¬ 
sentative (<z) of primary and ( 3 ) of alluvial soils belonging to the 
Malmesbury beds of clay slate. Mr Juritz, proposes next to 
collect soils from the more northerly portion of the same dis¬ 
trict, In the vicinity of Hopefield, for instance, after which the 
Caledon district will be taken in hand These analyses when 
completed will afford, he points oat, an insight into the general 
composition of the clay slate soils, lying around the sooth- 
western coast of the Colony between Donkin's and Mossel 
Bays The Governtnant of Cape Colony look upon the pro¬ 
posals that have been mode os "a move in the right direction,” 
and have promised their Warmest support 

Mr Kedarnatk Basu, describing in Scinue some relics of 
primitive fashions in Indio, says he does not see the same pro¬ 
fusion os he saw teo or twelve yean ago, of tattoo-marks and 
red-ochre or jpd oxide of lead {stmhtr) over the forehead and 
crown among the women of Bengal. The rapid progress of female 
education and the 'Consequent refinement in esthetic taste are, 
he says, the causes of the decline of this rude sad singe adorn¬ 
ment The people of Behar, the North-western provinces, and 
other districts, however, stiU ding to these remnants of savagery, 
The up-country women, besides tatooing their bodies and paint¬ 
ing the hoad with rod point, bora the lower lobes of their ears. 
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and inicrt big and heavy wooden cylindrical plugs, which almost 
sever the lobes from the ear*. The plugs are sometimes aa big 
as two inches in length with a diameter of an inch and a half, 
and as much as two ounces in weight These heavy plugs pull 
down the lobes of the ears as far as the shoulders, and give the 
wearers a hideous look 

Mr F J Bliss contributes to the new " Quarterly State 
ment ” of the Palestine Exploration Fund a most interesting 
report on the excavations at Tell-el Hesy during the spring 
season of 1892 Speaking of the now famous tablet discovered 
In the coarse of these excavations, he flays:—"On Monday, 
May 14, ten days before we closed the Work, I was in tny tent 
at noon with Ibrahim EfTendi, when my foreman Yusif came in 
with a small coffee-coloured stone in his hand It seemed to be 
curiously notched on both sides and three edges, but was bo filled 
In with earth that it was not till I carefully brushed it clean that 
the precious cuneiform letters Were apparent Then I thought 
of a day, more than a year before, when I sat in Petno's lent 
at the pyramid of Meyduin, with Prof Sayce He told me that 
I was to find cuneiform tablets in the Tell-el Hesy, which as yet 

I had never seen , and gazing across the green valley of the 
slow, brown Nile, and across the yellow desert beyond, he 
seemed to pierce to the core, with the eye of faith, the far away 
Amorite mound As for me, I saw no tablets, but I seemed to 
be seeing one who saw them ' " Mr Bliss also notes that the 
discovery was a triumphant vindication of Mr Flinders Petrie’s 
chronology—established, not by even a single dated object, but 
by pottery, mostly plain and unpointed It is announced In the 

II Quarterly Statement" that the excavations at Tell el Hesy ore 
now being vigorously carried on by Mr Bliss, who has recovered 
from his serious illness 

It seems that in Yucatan and Central America, as in Egypt 
and other countries, ancient monuments are held in small re¬ 
spect by certain classes of travellers. According to Mr. M. H 
Savilla, assistant in the Peabody Museum, who writes on the 
subject in Science, enormous damage is being done to many of 
the most interesting antiquities in Lhese regions The magnifi¬ 
cent "House of the Governor" in Uxmal, described as pro¬ 
bably the grandest building now standing in Yucatan, is almost 
covered with names on the front and on the cemented walls in¬ 
side These names are painted in black, blue, and red, and 
among them are the names of men widely known In the scien 
tific world. Ihe " HouhC of the Dwarfs" in the same city has 
suffered in like manner, and many of the sculptures which have 
fallen from the buildings id Uxmal have been wilfully broken 
In Copan, when Lhe Peabody Museum Honduras Expedition 
compared the condition of Lhe "Idols" 10 day with the photo¬ 
graphs taken by Mr A P Maudxlay seven years ago, it was 
found that during that time some of the very finest sculptures 
had been disfigured by blows from machetes and other instru¬ 
ments. The Stela given as a frontispiece in Stephens’ "Inci¬ 
dents of Travel in Central America,” vol 1 has been much 
marred by some one who has broken off several ornaments and 
a'beautiful medallion face from Lhe northern side One of the 
facet and several noses have been broken off from the 
ihlin£ figures on the altar figured by Stephens in the same 
volume, opposite page 142 , and on some of the idols and altars 
names have been carved, While excavating in one of the 
chambers of the Main Structure, members of the Expedition 
uncovered a beautiful hieroglyphic step, but before ihey had 
time to secure a photograph of It, some visitor improved the 
opportunity while no one was about to break off one Of the 
letter ytf In Qnlrigua a small statue, discovered by Mr. Maodi- 
lay aJBr em oved by him to a small house near the rancho of 
Qulrfgna, had the head and one of the arms broken from It 
during the interval between two risks, This statue was of the 
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highest importance, as it very much resembled the celebrated 
" Chaac-mol " now in the Mexican Museum, but discovered by 
Le Plongeon at Chichen Itza. Much mischief is also done by 
natives, who think nothing of tearing down ancient structures in 
order (o provide themselves with building materials The 
authorities of the Peabody Museum, to whom the care of Lhe 
antiquities of Honduras has been granted for a period of ten 
years, deserve much credit for the efforts they make to cope 
with the evil They have caused a wall to be built round the 
principal remains in Copan, and a keeper has been placed in 
charge with strict orders to allow nothing to be destroyed or 
carried away 

What is the true Shamrock? Most Irishmen are probably 
of opinion that they can answer the question correctly, but un¬ 
fortunately they do not all give the same reply Mr Nathaniel 
Colgan, who has been investigating the subject, collected 
thirteen specimens from the following eleven counties—Derry, 
Antrim, Armagh, Mayo, Clare, Cork, Weaford, Wicklow, 
Carlow, Queen's County, and Roscommon Shamrocks were 
thus secured from northern, southern, eastern, western, and 
central Ireland, Mr. Colgan's correspondents in Lhe various 
counties taking pains to have each sample selected by a native 
of experience who professed to know the genuine plant All 
the specimens 'were planted and carefully labelled with their 
places of origin, and (lowering within Borne two months later 
gave the following results eight of the specimens Lurncd out 
to be Trifohum. minus of Smith, and the remaining five 
Tufohum repens of Linmeus Cork, Derry, Wicklow, Queen's 
County, Clare, and Wexford declared for Trifohum minus , 
Mayo, Antrim, and Roscommon for Trifohum repens, and 
Armagh and Carlow, each of which had sent iwo specimens, 
were divided on the question, one district in each county giving 
T, repens, while the other gave T, minus These results are 
set forth by Mr Colgan in an interesting paper in Lhe first 
volume of the Irish Naturalist , to which we referred last week 
Elsewhere in the same volume Mr R L Praeger suggests 
that authentic specimens of shamrock should be obtained from 
every county in Ireland, and he adds that he has no doubt Mr. 
F W. Moore would gladly grow Lhem at Glasnevin Gardens, if 
Mr Colgan did not care to undertake so large an order Mr 
Praeger notes that in his own district. North Down, Trifohum 
minus is always regarded os the true shamrock, but that a 
luxuriant specimen, or one in flower, is generally discarded as 
an impostor 

The waters of the Great Salt Lake, Utah, are known to vary 
in salinity at different times Dr Waller, of Columbia College, 
gives the results of his recent determination of the dm solved 
salts in the School of Mines Quarterly A comparison of his 
results with those obtained by Gale, Allen, Bassett, and others, 
shows a constant change of salinity, and a closer examination 
reveals a variation from place to place This Is due to local 
differences In the amount of evaporation, and to the influx of 
water, fresh or saline, in many cases from subterranean 
springs which give no Indication of their presence For some 
of the constituents the water is nearly at saturation point, and 
differences of temperature are alio apt to cause slight differences 
of composition. The presence of lithium and bromine 
strengthens Captain Bonneville’s conclusions with regard to 
the bum of the ancient lake called after his name, and now re¬ 
presented by Lhe Great Salt Lake and Its lesser neighbours 
The benebea of sand and gravel seen high up on the flanks of 
the Wshlatch mountains and the Oqnlrrh range Indicate the 
eastern and western shores of the old lake, whose waters mult 
have covered an area equal to that of Lake Huron, or ten 
times that of the Great Salt Lake. Successive lowerings of 
level finally cut off its outlet to the north, by which it used to 
flow Into the Pacific Ocean, 
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A beautiful optical phenomenon! which has not yet been 
satisfactorily explained! is described by M F Folie in the 
Bulletin of the Belgian Academy It was observed about a 
mile from Zermatt on Auguit 13 at 8 30 a m 11 On our right, 
towards the east, on the steep flanks of the mountains which 
enclose the valley of the Vitge, rose a group of fir trees, the 
highest of which projected themselves against the azure of the 
skyi at a height of 500 m above the road WhiUt I was 
botamslng my son exclaimed 1 Come and look the firs are 
os if covered with hoar-frost ' ’ We paid the most scrupulous 
attention to the phenomenon To make sure that we were not 
misled by an illusion we made various observations, both with 
the naked eye and with an excellent opera glass ” It was 
observed that not only the distant trees, but those lining the 
road, glittered in a silvery light, which seemed to belong to the 
trees themselves, and that the insects and birds playing round 
the branches were bathed in the same light, forming aa aureole 
round the tops of the trees, somewhat resembling Lhe light effects 
observed in the Blue Grotto It is suggested that Lhe light was 
reflected from the Bnow Since it disappeared as Boon as the 
sun rose above the hill, and has never been seen except in the 
presence of snow, this explanation appears plausible, but it ib 
highly desirable that farther and more detailed observations 
should be made of this spectacle fJerique 

The Tasmanian Official Record is henceforth to be issued 
tn-anmtftlly instead of annually, and a handbook has been 
issued to lake its place during the intervening years This hand 
book (which u described on the title-page as "for the year 
189a 7 ') contains a brief epitome of the historical portion of the 
Official Record, and summarises in a convenient form the more 
important itaintical information contained in the detailed tables 
of the last volume of the general statistics of the colony 

Messrs Ashek and Co, will publish shortly an English 
translation of the “Recollections of the Life of the late Werner 
von Siemens/' the well known electrician, and brother of Sir 
William Siemens Two ediLions of the German original, pub¬ 
lished in December last, were issued in the course of a few 
weeks 

The course of four winter lectures in connection with the 
London Geological Field Class will this year be delivered by 
Prof H G Seeley, FRS, on Tuesday evenings, at the 
Memorial Hall, Farnngdon Street, the subject being "The 
Foul! Reptiles of the Thames Basin ” All particulars may be 
had of the Hon Sec Mr J. H Hodd, 30 and 31, llatton Gar¬ 
den, E C 

Thi bacterial purification which takes place in a nver during 
its flow has been recently attributed in part to the proceis of 
sedimentation which Lhe micro organisms in the water undergo, 
but it would seem that yet another (actor must be taken into 
account Buchner, In some investigations which he has recently 
published (" Ueber den Einfluss dei Lichtes auf Baktenen,' 1 
Centralblott fur Baktenologic, vol H, 189a, also vol I a, 
p. ai7) shows that Lhl*diminution of the numbers present may be 
also assisted by the deleterious action which light exercises upon 
certain micro-organ lima A systematic series of ex pen men ts 
was made by introducing typhoid bacilli, B coh communis, 
B pyocyantus, Koch's cholera spirilla, also various putrefactive 
bacteria, Into vessels containing itenhxed and non-atenliied 
ordinary drinking water As a control, in each experiment one 
vessel thus infected was expdsed to light, whilst a second was 
kept under precisely similar conditions, with the exception of its 
being covered up with black paper, by means of which every 
particle of light was excluded. The uniform result obtained In 
all these experiments was that light exercised a moat powerful 
bactericidal action upon the hactena in the water under observa¬ 
tion* For example, in one water in which at the commencement 
of the experiment 100,000 germs of B. coh communis were present 
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in a c c , after one hour 3 exposure to direct sunlight non* were 
discoverable, whilst in Lhe darkened control flask during lhe same 
period a slight increase in the numbers present had taken place 
Even the addition of culture fluid to Lhe flasks exposed 10 sun¬ 
light could not impair m the leait the bactericidal properties of 
the sun's rays In the flasks exposed tu diffused daylight the 
action was lets violent but still a marked diminution was ob 
served In his later experiments Buchner has employed agar- 
agar, mixing a large quantity of particular organisms, patho¬ 
genic and others, with this material in shallow covered duhei and 
then exposing them to the action of light ani noting its effect 
upon the development of the colonies For this purpose strips 
of black paper cut in any shape (in the particular dish photo- 
graphed by Buchner letters were used) were attached outside to 
the bottom of lhe dish, which was then turned upwards and 
exposed to direct sunlight for one to one and a half hours and 
lo diffused daylight for five hours After this the dish was in¬ 
cubated in a dark cupboard At the end of twenty four hours 
the form of the letter* fastened to the bottom of Lhe dish was 
sharply defined, the development of the colome* having taken 
place \n no part of the dish, except in those portions covered by 
the black litters Some interesting expenmeQti on the same 
subject have also recently been made by Kolljar (Centralblott 
fur Baktcnologie , December 20, 1892) In the course of these 
investigations the author found that of the coloured rays of the 
spectrum the red favoured the growth of those bacteria experi¬ 
mented with, whdst Lhe violet rays acted prejudicially, although 
less so thin the white rays The exceedingly interesting obser¬ 
vation was made that the violet rays actually favoured the iporu- 
lation of the Bat pseudo anthracis 

The additions to the Zoological Society's Gardens during Lhe 
past week include a Macaque Monkey (Macacus cynomolgus <J) 
from India, presented by Mr A, Sandbach , a Triton Cockatoo 
(Cacatua /titan) from New Guinea, presented by Mr Arthur 
Harter , n Gannet (Sula bassana) British, presented by Mr. F 
W. Ward , two Tuatera Lizards (Sphcnodon puQctatus) from 
New Zealand, presented by Mr W H Purvis , two Wonderoo 
Monkeys (Macacus sitenus) from the Malabar Coast , a Straw- 
necked Ibis (Carphibis spinicolhs) from Australia, four Snow 
Buntings ( PUctrophancs nivalis) , six Wild Ducks (Anas 
boschas, 3 6 3 ? ) British, purchased , t Meadow BunLing (Em- 
benta cia) European, received in exchange, two Shaw's 
Gerbilles (GerHllns skawi) born in the Gardens. 


OUR ASTRONOMICAL COLUMN 


Comet Holmes. —Edinburgh Circular , No 37, announces 
that Palisa, telegraphing from Vienna, states that Cornel 
Holms now resembles an 8 m star with a nebulous envelope 
30" of arc in diameter 

A further observation made by Prof. Schur in Gottingen on 
January 19 showed that the nucleus was of the loth magnitude, 
and could not be considered at all brighter than that magnitude. 
For the loiter observation the air, as regards clearness, was all 
that could have been desired. 

At South Kensington, on January 18, the comet was observed 
oj a hacy star and estimated to be about the 8 Lh magnitude 

The following epbemeris la that given by Schulhof — 


R A xpp. DacL app 

h, nu l 

■: 1 It ii 7 

3 § 2 S‘I 

. . 39 5*' 1 

. 41 198 

„ 31 4* 48 I 

Feb 1 44 17 0 

a 1 4 i 46 S 
On January 30 the comet will he very nearly between 0 Andre- 
jed® and (9 Triangull, about one-lhird of the dutance from the 
liter star. 


Dais 

Jan 26 

% 

29 

30 


+ 33 4 * 3 
42 51 

4 J 44 

44 43 

45 40 

4 6 *5 

48 8 

33 49 36 



3°4 


NATURE 


[January 26, 1893 


Comet Brooks (November 19, 1892) —The following 
ephemens of Comet Brooks is doe to Ristenpart, and Is given 
In Astronomuchc Nachnckten , No 3142 — 
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This comet, which 

will be found to be m the 

constellation of 


Andromeda, will lie about to the south of 1 Andromeda: on 
January 27 


Photographic Absorption of our Atmosphere —The 
question of the degree with which our atmosphere absorbs 
photographic rays has become very important owing to the adop¬ 
tion of photography, so that any work enlightening us on this 
subject is anxiously listened to, Prof Schaeberle, who has been 
making investigations in this direction, has just completed a 
memoir which is being published by the University of California, 
but In the meanwhile he has issued a table setting forth simply 
the final results The absorption in the following table is ex¬ 
pressed in photographic magnitudes, and must be added to the 
unknown atmospheric absorption at the zenith 
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Harvard College Observatory, —The forty-seventh 
annual report of this Observatory, by Prof Pickering, opens 
with a reference to the death of Mr George B, Clark, to whose 
"genius for mechanical deviceB, indomitable perseverance, and 
devotion to the interests of the observatory, we are indebted for 
the success of many of our most useful instruments " Of the 
most important matters mentioned in the report are the per¬ 
manent establishment of an observing station in South America, 
where the unsteadiness of the air is for the most part eliminated, 
the construction of a suitable building for the housing of photo¬ 
graphs and the approaching completion of the Bruce photo 
graphic telescope The work done with the various Instruments 
during this period has been conuderable With regard to the 
Draper telescope, as many ai 2777 photographs nave been 
taken, while those taken with the Bache instrument number 
nearly 2000 The Boyden department, which is situated at 
Arequlpa, in Peru, has been making great progress, the results 
of which have been frequently inserted in Astronomy and Astro* 
physics The eight surfaces of the objective of the Bruce tele¬ 
scope have, as Prof Pickering informs us, been ground and 
polished, and the results up to the present, according to teats 
made on a star, are very satisfactory This Instrument, when 
finished, li destined fo. the Arequlpa station 

Solar Observations at Rome —Prof. Tacchlnl hu issued 
the results of the observations made with regard to the distribu¬ 
tion In latitude of the solar phenomena at the Royal Observatory 
during the third semester m 1892. From the tabulated state¬ 
ment which he gives the following facts may be gathered 

With regard to the eruptions, these phenomena seem to be 
quite local to the equatorial regions, the relative frequency 
b eing 0*667 *04 0 333 f° r the north and south latitudes re¬ 
spectively. The spots, facule, and eruptions have their maxima 
nearly at the riame distance from the equator both north and 
■oath, the urncs bciig (± ao“, ± 30°), but the maxima for the 
prominences extend further north, about latitudes 6o° north and 
south. Prof. Tacchlnl remarks that in the equatorial zone 
( + *>“ — 20°), where the maxima of facule, spots, and eruptions 
are observed, xrecble relative frequency in the prominences Is 
noted, WhJdb shows us that wo must consider a large num¬ 
ber of prominences as the remit of conditions “ blen difflirentes 
par rapport h cejlei qul ddtermlnent la production deft taches 
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dans la photosphere,” whilst the prominences sre formed 
simply in the solar atmosphere As a case in point, he men¬ 
tions an observation made on August 1 of laBt year, of a cloud 
which, starting at a distance of 264", rose to 364” without any 
corresponding alteration at the surface 

The Total Solar Eclipse, April 15-16, 1893 —Writing 
to M Flammanon about the scientific expedition sent by the 
Brazilian Government to study the region of the central plateau 
and Lo select n site for the proposed new capital, Dr Crulo, 
the Director of the Observatory at Rio de Janeiro, adds the 
following note —"About the total eclipse of April 16. Will 
France send anyone to observe it ’ I beg you to make known 
through the Review ( L'Astronomu ) that the Brazilian Govern¬ 
ment is willing to send a warship to Ceara, on which foreign 
astronomers who wished to observe the phenomenon could find 
a passage 11 


GEOGRAPHICAL NOTES 

A CHANGE has been made in the arrangements for the ex¬ 
pedition to Lake Rudolf referred to on p 235, vol xlvii The 
expedition is to travel by the Tana nver instead of the Juba, 
although its ultimate destination is the same, and Lieutenant 
Vilhera, instead of accompanying it, has joined Sir Gerald 
Portal's mission to Uganda 

Mr H J Mackinder, M A , Reader in Geography at 
Oxford, delivered the first of a course of ten educational 
lectures, under the auspices of the Royal Geographical Society, 
on the relation of geography to history, on the 20th insl The 
attendance was largely composed of teachers and University 
Extension students, to whom special terms were offered The 
lecturer treated of "the Theatre of History," tracing the 
development of accurate geographical knowledge from the 
earliest Limes in a senes of brilliant generalisations He dwelt 
upon the contrast between the knowledge of early Greek 
geographers regarding the true shape of the earth, and their 
habitual representation of the regions known to them in a cir¬ 
cular form In the middle ages, amongst the half-learned, the 
map of the known world was elevated to the highest place, the 
figure of the globe was forgotten, and the doctrine of a flat 
earth gained currency At the geographical renaissance the 
map was adapted once more to the sphere, and the discoveries 
of Columbua and hu contemporaries resulted directly 

The suggestion of Mr Joseph Thomson to bestow the name 
of LivlngaLonia (vol xlvii p 160) on the British sphere of 
influence north of the Zambesi, in spite of its singular propriety, 
has, we fear, failed to convince the authorities in charge of the 
region, who, it appears, have decided to adopt the cumbrous 
and scarcely accurate title of British Central Africa 

M Mizon’s second expedition to Adamawa has been Hopped 
on the Bcnrnf by the breakdown of his steamers, and the sudden 
falling of the water, he being left wiLhout means of progress 
about two-thirds of the way between Lukoja and Yola. 

The French flog has been formally hoisted on the little islands 
of St Paul and New Amsterdam in the South Indian Ocean, 
midway between the Cape of Good Hope and Australia. St 
Paul is an Interesting instance of a volcanic island, the extinct 
crater of which forms a wide sheltered harbour communicating 
with the sea by means of a single narrow channel. It was one 
of the French stations for obse^ing the transit of Venus In 1874. 
French fishermen from Reunion had practically taken posses¬ 
sion of the islands in the early part of the century, bnt the 
fishing-groundi have long been abandoned 

Mr B V Darbishire, MA (Oion ), has bren appointed 
Cartographer to the Royal Geographical Society He has had 
the advantage of preliminary training In Germany, and under 
the Reader In Geography at Oxford. 


THE APPROACHING ECLIPSE OF THE SUN r 
APRIL 16, 1893 1 

T HAD the honour, two and a half yearft ago, of describing 
A to you the total eclipse of the sun of December 22, 1889,” 
which I had been to observe in the Saint Isles, French Guiana. 
In spite of very unfavourable atmospheric condUlone I was then 

1 Addrau lo tha Astronomical Sodety of France, on November a, 189^ 
by M. Da la Bourne Pluvmcl translated by JL Taylor 
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able to take lome photographs of the phenomeaa and to measure 
the actinic intensity of the corona Two years previously I 
had been to Russia to observe the eclipse of August i8, 1887, 
bat the bad weather prevented any observations If these ex¬ 
peditions did not succeed as well as I had hoped, they were at 
least useful In showing me all the difficulties to be met with in 
such undertakings, and of convincing me that if one wishes to 
thoroughly avail one's self of the precious moments during which 
the eclipse lasts, it is necessary to gain a large experience of 
these phenomena by omitting no opportunity of observing them, 
and by making a speciality of these expeditions Therefore, 
after the eclipse of 1889 1 determined to to observe the 
following eclipse, that of the 16th of next April 

This time the phenomenon is visible under particularly 
favourable conditions On the African coast to the south of 
Dakar, where the expedition sent by the Bureau des Longitudes 
will observe, and where I also propose to instal myself, the 
duration of totality is four minutes thirteen seconds. Moreover, 
a very Important consideration is that we are certain of fine 
weather At a lime when expeditions are being organised in 
every country in view of this astronomical event, I think it will 
be useful to draw your attention to the chief questions which 
should be the object of astronomical study during the next 
eclipse 

You are aware that the passing of the moon before the sun has 
Lhe inestimable advantage of allowing us to see the circumsolar 
regions which, under ordinary circumstances, because of their 
faint light are lost in the general illumination of our atmosphere 
The regions thus revealed consist of a layer in immediate con¬ 
tact with the sun, the chromosphere, in which are the rosy 
flames which form the protuberances , and a more or less exten¬ 
sive luminous aureole, the corona. But since the celebrated 
eclipse of 1868, which marks an epoch in the history of solar 
physics, we are able, thanks to the great discovery of Messrs 
Janssen and Lockyer, 10 study the protuberances at any time, 
and consequently it Is only to the corona that the attention of 
astronomers turns during total eclipses 

An invariable part of lhe day’s programme is the study of Lhe 
structure of the corona, and the luminous intensity of its various 
parts We need to have recourse to photography for trustworthy 
evidence as to this, for photography alone can give a faithful 
representation of the phenomena , even the bent drawings always 
leave much to be desired Indeed, it is impossible in the space 
of a few minutes to exactly represent a nebulous moss as com¬ 
plicated u the corona, and without any definite outlines We 
can judge of the difficulty presented by the drawing of the 
corona, by remembering that even the most skilful draughtsmen 
have never yet been able to give us similar drawings of the great 
Orion nebula, although this may be studied at leisure The 
brilliancy of the corona varies in intensity so much from one 
eclipae to another, that It 1 b difficult to determine beforehand 
the length of exposure needed with given apparatus to obtain as 
satisfactory a representation of the phenomenon u possible 
Moreover, the different parts of the corona differ in brilliancy, 
so that when the photographic action 13 sufficient to give a good 
image of the middle part, the lower portions which form the 
interior corona are over-exposed, while the extreme limits of ihe 
aureole are not reproduced. To satisfy all the conditions it is 
necessary to take several photographs with different exposures 

To advantageously discuss the results obtained it U very im 
portant that astronomers should place upon each plate a uniform 
scale to measure the intensity pf the photographic action upon 
d, This intensity 11 equal to the product of three factors , the 
effectiveness of the object glass, the length of exposure, and the 
sensitiveness of the plate If we indicate the useful diameter 
of the object glaas by a and the focus by f the effectiveness, 
defined by tne international congress of photography, is 
a 1 

If we take plates of gel at 1 nobromide of silver of 

normal ■eonliveneti as our unit, and let t be the length of 
exposure in seconds, we have the following formula to express 


photographic action100^/ In working with wet 

collodion plates it li necessary 10 multiply t,hU expression by 
n> endwith plates of dry collodion it most be multiplied by 
tJt. The first photographs of the corona, taken with wet 
°°"Odlog f from 1068 to 1678, were obtained with a photographic 
pot greater than a. Later, thanks to rapid plates, much 
Rrnnter action could be obtained Thus In 1883 ■ photograph 
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obtained by M Janssen had received a photographic action 
equal to giB. On the negative thus obtained, the corona 
extended to between 30' and 40' from the limb of the moon, 
bat on the other hand, details of the parts near the sun were 
completely wanting 

We might ask whether by sLill further increasing the photo 
graphic action we should also extend the limits of the corona? 
Certainly not 1 for if the photographic action is too intense, the 
faint contrast between the extreme parts of the corona and the 
more or leas illuminated iky is no longer appreciable on lhe 
negative. We know, indeed, that if we wish to produce the 
maximum contrast between two half tones we must only use 
just enough light for the faintest of the half-tones to give a 
perceptible image In America, Mr Burnham ha=t been en¬ 
gaged in determining the maximum length of exposure 
necessary to obtain the best representation of the corona, and he 
has made experiments on this subject by photographing the 
moon and white clouds on a faintly lighted sky 

In 1889, at the Salut Isles, 1 used five instruments, giving 
photographic actions varying from 185 to 13, but, doubtless on 
account of the peculiarly incense illumination of the atmosphere 
due to the short duration of totality, and the great abundance 
of water vapour in Lhe atmosphere, the most satisfactory 
negative was that corresponding to a photographic action of 30 
It is very probable that an equally good result might have been 
obtained with much less photographic action Mr Barnard, to 
whom we owe the best photographs of the eclipse of January 
I, 1889, worked with a photographic action equal to 058 
This result proves that with the sensitive plates now in use it 
should be possible to obtain good images of the corona on a 
large scale by using secondary magnifiers to increase the sue of 
the image given by the object glass In any case we can era 
ploy object glasses of two or three metres focal length, which 
would give images sufficiently large to show all the details of the 
corona without having resort to enlargement of the plates. 
Nevertheless, in spite of the use of a long focui, the instrument 
must remain luminous enough for the time of exposure to be 
short The displacements of the image on the plate, earned by 
the imperfect adjustment of the equatorial mounting, or by an 
irregularity in the clockwork movement, or by Ihe movement of 
the sun in declination are thus rendered inappreciable. 

The photographs, when obtained, should be examined from the 
following different points of view First of all we wish to find 
if the corona, which will be observed in the month of April, 
1893, at a period of great solar activity, and at an epoch when 
the south pole of the aun is projected on the visible part of its 
disc, resembles, as we have every reason to think 11 does, the 
corona of 1883, which was studied under the same conditions 
A great resemblance between the forms of the corona in 1889 and 
1878, at the periods of minimum sun-spots, has already been 
noted, and if it can be established Lhat the corona, seen under 
similar conditions, presents the same appearance, it will be 
proved that the diversity of appearance hitherto noticed depends 
solely upon the state of agitation of the solar surface, and Lhe 
position of the observer with reaped to the solar equator 

If the corona should present an axis of symmetry it must be 
ascertained whether the pole> of this axis coincide with the polei 
of the axis of rotation of the sun , or if, ai is more usually the 
case, the poles of the corona are inclined at some degrees from 
the poles of the sun, thus resembling the position of the magnetic 
poles of the earth with regard to its geographical poles If lhe 
corona shares in the movement of rotation of the sun, it must be 
Lhe same with Us axis of symmetry, and therefore If we once 
observe the northern pole of the corona to the east of the northern 
pole of the Bun, wc ought to find it after an uneven number of 
naif-revolutions, of the sun to the west of the north pole of the 
sun To ascertain if this is so or not, it is of the greatest im¬ 
portance to know exactly the orientation of the images upon the 
photographic plates The most exact and simple method to 
orient the images is to place the photographic apparatus in the 
position which it occupied at the moment of tne phenomena, 
and, in the night, to photograph Lhe trails which the stars leave 
m passing across the field of the lens 

If lhe photographs should show the ilructure of the corona 
dearly, we shall be able to study the form of those luminous 
rays which we notice at the poles of the sun, and of those cur¬ 
vilinear sir uc tores which seem to extend from the middle lati¬ 
tudes of the suq. The study of the curvature of these structures 
will be yery useful in verifying the exactness of one of the most 
favoured theories of the corona, which explains the phenomena 
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by supposing that matter is thrown out by the sun normally at 
its surface, and that its projection is turned on one aide by the 
rotation oTlhe sun Mr Schaeberle, of the Lick Observatory, 
has mathematically studied this theory, and on applying it to 
eclipses already observed, has been able to report that the cur¬ 
vature of the structures has always conformed with the theory 

We must also examine the photographs taken with the 
longest exposure, to determine whether the dark parts which 
Bomel'imes separate the luminous structures, and which we can 
trace to the base of the corona, are entirely destitute of light 
The existence of these lifts , as (he Fnglish call them, is difficult 
to explain, if wtf suppose that the coronal atmosphere entirely 
surrounds the sun, for in that case we should always see, pro 
jected an the plane perpendicular (o the line of sight, the 
coronal ma'ler all round the sun According to Prof Hastings, 
the presence of these rifts is a confirmation of his theory which 
ascribes Lbe corona to diffraction, and not to the existence of a 
material mass 

Ii the aspect of the corona quickly modified, or are the 
changes which we notice from one eclipse to another effected 
slowly? Hitherto we have never proved the difference 
between the phoLographs of the same eclipse taken at several 
hours’ internal, and at stations very distant from each other 
The English astronomers thought of testing this qucsLion in 
December, 1889, and ihe two English expedihonfl sent, one to 
the Salut Isles, and the other to tne west coast of Africa, were 
furnished with photographic outfits as identical as possible, in 
order to obtain, at nn interval of two and a half hours, com 
parable negatives of the corona Unfortunately ihe complete 
failure of the expedition on the African coast did not permit 
the carrying out of this programme , otherwise it Is very pro 
bable they would have proved no sensible difference between 
the negatives at the two stations, for photographs show that the 
corona of December 22, 18S9, was almost identical with that of 
January I of the same year We may say, then, that during 
the year 1889, a year of quietude on the solar surface, the 
appearance of the corona did not appreciably change 

Hcwever, the experiment attempted bv the English expedi¬ 
tions necdb to he repeated , if not to study the tniernal move 
menu of the corona, to obtain identical photographs at two 
different angles, which would enable ub, with the aid of the 
stereoscope, to judge of the 1 r/ir/of the corona 

Photographs of a total eclipse will not only inform us as to the 
structure of the corona, but will permit us to measure its actinic 
brightness We can estimate the relative intensity of different 
parts of the corona by superposing several photographs, made 
on the same scale, but obtained with very different photo 
graphic actions Ihe outlines of each image would give lines 
of equal actinic intensity of the corona The absolute intensity 
may be measured by comparing the opacity of the image on the 
plate with the opacities produced on the same plate from a 
source of standard light For Lhis purpose the plates destined 
for photography are previously exposed on their borders to a 
standard light for varying periods of time When these plates 
are developed, a scale of tones which allows.a comparison of 
opacities is obtained at the same time as the Image of the 
phenomena 

The spectroscopic examination of the corona confronts us 
with still more complex and more interesting problems. When 
we keep the slit of ihe spectroscope on the crescent of the Min, 
which narrows more and more in proportion as the moon ad¬ 
vances, the spectrum darkens and the dark lines become less 
and less apparent , then all at once the held of sight 11 covered 
with an infinite number of bright lines, which seem to be sub¬ 
stituted for each dark line of tne Fraunhofer spectrum This 
phenomenon only lasts two or three seconds Such is the re¬ 
markable observation made by Prof Young la 1870 In the 
preceding year he had tried to prove this tram form at ion of 
dark into bright lines, but failed because he bad arranged the 
■lit of bis spectroscope as a radios to the sun, which gave the 
bright lines too little length to be perceptible With a tan¬ 
gential slit, however, the lines were long enough to be easily 
recognised 

Prof. Yonng'a observations revealed to us the existence 
round the sun of a layer of incandeicent vapours, of relatively 
loJMmperature, which, conformably to KlrchofTs theory, pro¬ 
duce by their absorbing power reversal of the lines of the 
solar spectrum It is very probable that the vapours to which 
the reversal Is due are not all situated in Lhe atmosphere which 
Prof Young hat revealed to us, and which hoi a thickness of 
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only 1000 kilometres If it were so, absorption must be 
infinitely more intense at the edge of the sun tnan It Is at the 
centre Nevertheless, the borders of the sun show no trace of 
this abnormal absorption The observations of M Janssen In 
1867 showed this, and It is also proved by photographs of Ihe 
spectrum of the sun which I took at the annular eclipse of 1890 
at Canoe in the island of Crete 

It is probable that the reversal of lines Is produced in a series 
of layers whose total thickness 11 great enough to make the 
difference of absorption between the centre and limb of the sun 
inappreciable According to Prof Loekyer the sun should be 
surrounded by concentric layers of vapours arranged in order 
of density, which, according to his own expression, envelope 
the sun like " ihe leaves of an onion 11 Prof Young's layer of 
vapours would comprehend only some of these layers This 
hypothesis seems confirmed by the observation made by M 
1 rep led in 1882 although he saw “a veritable ram of bright 
lines in the specirum,’' he proved that the coincidence of the 
bright and dark lines was not complete 

Prof Lockyer's theory involves also, as another consequence, 
the unequal length and width of theBe bright lines , indeed, 
the layer nearest to Lhe sun should give short lines correspond 
ing to the thickness of this layer, and as the temperature here 
must be very high the lines should he rather wide The follow 
mg layer being teen by projection, and having a thickness equal 
to Lhe Luo layers, should give lines twice as loop , moreover, 
this second layer being cooler lhan the preceding the lines 
should be narrower The same reasoning applies to the sue 
ceeding layers, bo that we ought to find, soon after the beginning 
of the total eclipse, short and wide lines, then long and narrow 
ones The observations of 1882 confirmed these predictions, 
and English astronomers wished to repeat the experiment in 
1886 Unfortunately the observations of Father Perry and 
Mr Turner were made under conditions too unfavourable for 
us to draw any certain conclusion from ihcm. To fully eluci 
date the question it is necessary to obtain instantaneous photo 
graphs of these bright lines The experiment was indeed 
attempted by English observers in 1883, but they seem to have 
obtained no result Prof Loekyer proposes during the 
approaching eclipse to photograph these lines as well as the 
bright lines of tne corona. He intends to use not only ao 
analytic spectroscope, but a prismatic object glass This 
apparatus will give (he monochromatic images 01 the corona, 
that is to say, the kind of rings corresponding to each elemen 
tary radiation emitted by the coronal light 

When we turn the spectroscope towards the corona itself we 
observe a continuous spectrum, crossed by a bright green line 
which does not belong to any known element Thu line, near 
the line E, correspond! to the division 1474 of KlrchofTs scale, 
and was ai first believed to coincide exactly with a line of iron , 
but in 1876 Prof Young was able to separate the line 1474 with 
powerful dispersion, and proved that one of its two components 
belongs to iron while the other belongs to the coronal matter 
Thu line 1474 has been shown in every total eclipse, but its in- 
tenilly has been very variahle and seems always to have followed 
the fluctuations of solar activity Thus in 1878, a period of 
maximum spots, the green line wa* so faintly visible that it 
escaped all observers except two On the other hand, in 1882, 
when Lhe solar activity was almost at Its maximum, the green 
line was visible to within 40' from the limb However, we must 
remember that these estimations made by different observers, 
observing with very dissimilar instruments, are scarcely com¬ 
parable, and trustworthy evidence can only be obtained from pho 
to graphs of the spectrum of the corona. The new platei temilive 
to the green will no donbl allow the line 1474 to be photographed 
in the approaching eclipse 

It would be interesting to know whether the intensity of the 
green line varies with the brilliancy of the different parti of tbe 
corona, whether it la completely wanting in the rifts, whether it 
extendi further than the visible corona, whether it has the same 
width in its whole extent, fltc. These observations can only be 
made bv associating with Lhe spectroscope a telescope serving 
as a finder, In which cross wires have been amnged to indicate 
at each moment towards whst part of the corona the silt Is 
directed The spectrum is observed With one eye while wUl 1 
tbe other tbe corona Is examined This Is the arrangement 
which M Janssen has always adopted in his spectra to observations 
of the corona. 

If Lhe terrestrial atmosphere Is loaded with water vapour, we 
mast expect ■ general diffusion of ihe coronal light, and this is 




January 26, 1893J 


NA TURE- 


3°7 


doubtless the Reason that on some occanom, as in 1870, the 
green line U seen beyond the corona—even upon the lunar disc 

Prof Hastings, In iSSj, eiaanned simultaneously with a 
special arrangement the spectra of east and went portions of the 
corona, and proved, conformably to the theory that he pro 
pounds, that the green line varied in length during the duration 
of the eclipse, ana Lhat It always extended furthest on the most 
illuminated side of the edge of the moon. Mr. Keeler repeated 
the experiment in 1889, and alio noted that the length of the 
green line depends upon the position of the sun with respect 
co the moon. The question would be worth studying further 

The green line is not the only bright line in the spectrum of 
the corona, the hydrogen lines have also been discovered in it, 
but these never emend further than about 10' from the sun's 
limb Other bright lines In the red and in the violet were 
observed by M Tacchini and by ThaUonm 1882 It was 
m 188a alio that Prof Schuster obtained the first photograph of 
the coronal spectrum upon which some thirty bright lines may 
be counted 

In addition to the incandescent solid or Liquid matter pro¬ 
ducing the spectrum of the corona, and the incandescent gases, 
which give rise lo bright lines, there must also be m the circum¬ 
solar regions matter reflecting the light of the photosphere, as 
our own atmosphere does This is proved by Lhe polarisation 
of the light of the corona, and by the presence in its spectrum 
of lhe dark lines of the Fraunhofer spectrum We owe the dis¬ 
covery of these dark lines to M Janssen In 1871 he observed 
only the lines D and b , but, since, in 1883, he has recognised 
some hundred dark line- 1 , thus showing that the complete 
Fraunhofer spectrum is found in the coronal speclrum These 
dark Hne* are necessarily very faint, for they are drowned in the 
continuous spectrum As a rule the line D is most conspicuous, 
although, according lo Prof Hastings, if a faint solar spectrum 
11 projected on to the continuous speclrum of a gas flame, it is 
not the line D, but rather the group b % which is by far the most 
apparent Prof Hastings concludes from this experiment lhat 
the continuous speclrum of lhe corona is richer in green than in 
orange radiation, since it causes the group b to disappear before 
the hoe D. 

In conclusion I must quote a remarkable observation made 
by Prof Tacchmi in 1883, which, should it be confirmed, would 
suggest a very fascinating theory of the corona Upon examining 
the spectrum of one of the sheaves (panaches) of the corona 
with a considerable dispersion and a wide slit, ProT Tacchini 
thought he recognised two or three bright bands characteristic 
of the hydrocarbons, which are always present in the spectra of 
comets Father Perry In 1886 proposed to verify the observa¬ 
tion of Tacchini, but unfortunately could not re observe 
the bands In question Certainly he used a spectroscope 
with slightly illuminated cross wires, and when the period of 
great sofar activity had already passed It would be well in 
future eclipses to devote some seconds to the search for these 
bands, for, If the presence of carbon were recognised in the 
coronal atmosphere, it would be a new proof of the analogy 
which exists between the corona and cometary mosses Like 
comets the corona seems formed of matter subject to a repulsive 
force qd the part of the sun, indeed It Is probable that tolar 
gravity doea not act upon the corona, for unless this were so, the 
lower parti, having to support the weight of the upper, would be 
much more denee than the Utter It would thus result lhat the 
lines of the coronal spectrum, the line 1474 for Instance, would 
be wider at their baaea than at their upper extremities , but 
nothing of the kind has hitherto been observed Moreover, so 
that the corona may be viilble at 30' or 40' from lhe sun, the 
coronal mailer mast necessarily not be too rare In these extreme 
regions ; but even In ascribing an extremely low density to this, 
we should find upon allowing for solar gravity lhat the pressure 
near the sun would have a considerable value, although it is 
proved that the pressure at the bate of the corona does not ex¬ 
ceed some millimetres of mercury. 

It Is also sought to prove the slight density of the middle 
coroda by the met that It ho£ never offered any resistance to 
comets, whiah, on several occasions, have passed through it, 
but oft <20 me Li themselves experience no appreciable resistance 
whon they encounter a body It Is Imposiible to tell whether 
the absence of resistance is due to the comets or to the 
corotrn, 

The repulsive force which expels the coronal matter from the 
jun would act ta the tame manner as electrical force ; Indeed 
Prof* Bitfdow hoi noticed that the arrangement of plumes and 
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sheaves round the solar disc, and the ircurvilmear farms exactly 
recall the lines of force of an electric field Let us complete 
the parallel between comets and Lhe corona by noting that the 1 
tails of comets sometimes assume Lhe curvilinear form found In 
the Bheaves of the corona The dark parts which divide the 
tails of comets have also their analogues in Lhe nfis of the 
corona. To push the comparison still further, it would be very 
interesting to be able to prove that the corona, like cometary 
masses, is transparent, and lhat bright stars can be seen 
through it Unfortunately it will be impossible to attempt Lhla 
experiment at Lhe time of the next eclipse 

An exact photometric study of the solar surface would per¬ 
haps detect Lhe transparency of the corona, indeed if we 
suppose that Lhe corona presents a certain opacity the parts of 
the photosphere On which the large sheaves are projected mudt 
be less luminous than the parts covered by the polar rays 

IT the corona is not subject to solar gravity it is scarcely pro 
bable that it shares the movement of rotation of the sun , how¬ 
ever, it would be useful to try in the coming eclipse to study 
the question by the spectroscopic method, as M Trouvelot 
wished to do In 18S3 It would be desirable to conduct all 
spectroscopic observations of ihe corona by means of photo¬ 
graphy The instruments which must be used for this purpose 
should be very luminous (1 r give bright images), for there is 
little light available, and the exposures are necessarily short 
In studying the effectiveness of a spectroscope in the Case of an 
object presenting a large apparent diameter, like the corona, it 
is seen that Lhe intensity of the spectrum depends entirely upon 
the width of the slit, and the effectiveness of the object glass which 
forma the image of the spectrum As to the collimator and the 
condenser iheir dimensions are of no importance, provided Lhat 
the collimator can well receive all lhe light of the condenser 
As the object glass which forms the image of the spectrum 
must have an image long enough lo give sufficient length to the 
speclrum, one is led, in order io obtain gicat effectiveness, to 
give thi3 object plass a large aperture, and consequently to use a 
prism of large size 

The visibility of the bright lines depending not only on their 
brightness, but also on Lheir width, a wide slit must be employed 
to obtain a good image of these lines , on the other hand, a 
narrow &ht will give a spectrum of great purity, and will show 
the dark lines The employment of tw 0 different fcpectrcscopes 
H then plainly indicated 

It remains for us lo speak of the photometric measuring of 
the corona by optical photometers Bunsen’s photometer has 
already been used for this purpose, but I think that we must 
henceforth turn to photography to obtain exact results The 
quesnon should not be neglected, for it is certain lhat thi 
bnlliuncy of the corona varies considerably from one eclipse to 
another Thus Prof Lockyer estimate* that in 1878, at a 
period of quiescence on Lhe surface of the sun, the corona was 
ten Limes less brilliant that m 1871 

Let us end by pointing |u the polariscope observations which 
hitherto have been far from giving concordant result* as Lo the 
proportion of polarised light in the various parts of the corona 
Here also there are new inquiries to be made 

Such, gentlemen, arc the different problems suggested by the 
study of the solar corona We will hope that the next eclipse 
will largely contribute to tbelr solution 


MEMORIAL OF SIR RICHARD OWEN 

A MEETING was held at the rooms of the Royal .Society, 
^ on Saturday, to make preparations for the provision of a 
suitable memorial of ihe late Sir Richard Owen The Prince 
of Wales took the chair, and wu supported by the Duke of 
Teck, the President, the Treasurer, and the Secretary nf the 
Royal Society, Lord Kelvin, Sir John Fvan«, and Professor 
Michael Foster , the President of the British Association, bir 
A Geikie ; Lhe President of ihe Royal College of Physicians, 
Str A Clark ; the President of the Royal College of Surgeons, 
Mr T. Bryant, the President of the Royal Academy Sir F 
Leighton ; the Bishop of Rochester, the Dean of Westminster, 
Lord Playfair, Prof. Huxley, Sir II. Roscoe, M P , bir b 
Abel, Sir F Bramwell, Sir G Stokes, Sir H Adand, Sir 
Joseph Lister, Mr Encsen, Dr Pneitlry, Dr Gunther, Dr 
H- Woodward, Dr Maunde Thompson, Sir W H Flower, 
Sir Erasmus Ommanney. Sir James Pagel, Sit Henry Thomp¬ 
son* Sir Spencer Wells, Sir Edwin Saunders Sir John Fowler, 
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Dr £ A Bond, Dr, P L Sclater, Mr Camithera, and Mr 
W. P, Sladen There were also present, sunong othen, Sir 
G M Humphry, Mr Holman Hunt, Mr Ernest Hart, Dr 
Michael (President of the Royal Microscopical Society), Prof. 
R Meldola, Mr, O Salvia, and Prof T Wiltshire 

The Prince of Wales, in opening the proceedings, said,—I 
have the great privilege conferred upon me of being asked to 
take the chair to-day, upon this very special occasion. We are 
assembled together for the purpose of paying a mark and tribute 
of respect and appreciation to the memory of a great min 
of science who has lately passed away from us The name 
of Sir Richard Owen must always go down to posterity as 
that of a great man—one who was eminent in the sciences 
of anatomy, zoology, and palsontology Perhaps I may 
be allowed to say a word of my own personal knowledge 
of him It is now thirty-five years since I had the advantage 
of knowing him When I lived as a boy at the White Lodge, 
Richmond Park, now occupied by my Illustrious relative on my 
right (the Duke of Teck), I had opportunities of visiting him 
and knowing him Ilia geniality and his charm of manner Lo 
all those who knew him have, I am sure, left a deep and lasting 
impression Whether he was explaining to you the mysteries 
of some old fossil bone that had been ^iven him, or whether he 
was telling one of his vivid ghost stones, one felt that one was 
under the charm of his presence His method of teaching, as 
you ail know, was earnest and clear in every respect, and it 
even derived a measure of force from a certain hesitation in his 
manner His great repute was gained as a zoologist, and in 
(he study, not only of living animals, but of those long extinct, 
and following the same large range of work os Cuvier, to whom, 
in the history of science, ne may be regarded as a successor 
One of the great works and interests of his life was the forma¬ 
tion of Lhe Natural History Museum, which is now safely 
established in South Kensington under the able guidance of our 
friend Sir William Flower It may be within your recollection 
what greaL difficulties Sir Richard Owen encountered when be 
was first appointed Superintendent of the Department of Natural 
History at the British Museum in 1856 He himself saw m 
getting that appointment that it was quite impossible iHat these 
large collections could be adequately Been unless they were 
removed to some other Bphere In 1862 a Bill was brought in 
by Mr Gladstone, who took lhe greatest interest in the matter, 
while il was vigorously opposed, strange to say, by no less great 
a man than Mr Disraeli The Bill was lost, though it was 
eventually, ten years later, carried, and now we have that fine 
building Lhat we all know and deeply appreciate I may also 
mention thAt he took Lhe greatest interest with regard to Lhe 
colonies, and in trying to obtain from them specimens that 
would be worthily represented in the Natural HisLory Museum 
In sanitary matters also he was not behindhand, as was shown 
by his long intimacy with that distinguished man, Sir Edwin 
Chadwick. There are several resolutions to be proposed, and 
you will hear far better and more eloquent remarks from the 
distinguished gentlemen who will move and second them That 
u the reason why on this occasion I shall not trouble you with 
more remarks Allow me only to repeat the assurance of the 
deep interest I take in this movement for a suitable memorial to 
the memory of this great man, and how deeply I appreciate 
having been asked to take the chair on this interesting and 
important occasion 

Lord Kelvin moved —“ That It 11 desirable that the eminent 
Services of the late Sir Richard Owen in the advancement of 
the knowledge of the sciences of anatomy, zoology, and pals 
ontology should be commemorated by some suitable memorial " 
He said that, if there was no other reason but the part that Sir 
R. Owen took in Lhe establishment of the Natural History 
Museum, and the success that ultimately attended his efforts, he 
deserved the gratitude of Lhe nation. There was scarcely any 
branch of the whole of natural history that he had not touched 
and enriched with the results of his investigations, Three 
hundred and sixty papers, every one of them valuable, were to 
be found noder his name in the Royal Society catalogue of 
Scientific papers. From these contributions, however, he came 
ba ck to tLe Natural History Museum, and he held lhat every 
subject of the Queen, in these islands or in the colonies, and 
every visitor to thla country, must feel that he was benefited by 
the existence of that museum and by the splendid arrangement 
of Its contents, 

Prq fe& uxlcy. in seconding the resolution, said that, if he 
misto6K*jmotj there were very few men living who hid had 
occasion to follow the work of the remarkable man whose career 
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they had met to celebrate with more carcfulneas and attention 
than he had done It was a career remarkable for its length, 
for the rapid rite to eminence, and the long retention of nigh 
position of the person who was the subject of it It was more 
thin forty years ago since he, as a young man, hod occasion to 
look abroad upon the scientific world of London, in which he 
was then a complete novice, and to see whether, perhaps, in 
some imall and insignificant corner of it room might be iound 
for him At Lhat time there were four persons whose names 
stood out amongst the first in lhe galaxy of scientific men of 
this country They were Sir John Herscncl, Mr Faraday, Sir 
Charles Lyell, and, last, (hough by no means least, the famous 
Hunterian Professor, Owen If he looked abroad amongst the 
lights of biological science, with which he was prin¬ 
cipally concerned, there were Johannes Muller in Berlin, 
Mjlne Edwards in PanB, Von Baer in St Petersburg, 
but for quantity, general excellence, and variety of work 
there was no one who could be regarded as Lne superior 
of Owen It was n common impression that Owen was the 
successor and continuator of Cuvier, and that was largely true 
The memoirs on the pearly nautilus, on the marsupials, on the 
anthropoid apes were fully worthy of the author of the 
" Memoires sur les Mollusques " or the M Le5ons d'Anatonue 
Compart,' 1 while the M Oisemen fossies” had a full equivalent 
in the vast senes of papers upon fossil remains, contained in the 
publications of Lhe Royal, the Geological, and the Palsonto- 
graphical Societies But it was also to be remembered that, in 
another field, Owen was the successor and continuator of the 
school to which Cuvier was most vehemently opposed—that of 
Si Hilaire and Oken The remarkable contributions to mor¬ 
phology embodied in the works on the archetype of the verte- 
braLe skeleton and on the nature of limbs were able develop¬ 
ments of speculative views of another order than Cuvier’s 
Readers of Goethe would remember Lhat he thought Lhe 
news of the controversy between Cuvier and SL Hilaire far 
more interesting than that of the Revolution 6 t July, which 
broke out about the same time Whether that was a just eiti 
mate of the relative importance of things or not might be left an 
open question , but it was the peculiar irony of history to show 
us in so many quarrels lhat right and wrong were on both sides 
And in this particular controversy it hod turned out that the 
right lay neither with Cuvier nor with St. Hilaire, but partly 
with both and partly with a third party, which at that time 
hardly ciuted Whatever might be the ultimate verdict of 
science in this particular maUer, there could be no doubt that it 
was a distinct aid to progress to have one view of the case stated 
and illustrated with the unrivalled wealth of knowledge which 
Owen brought to bear upon it If history confirmed, as he 
believed it would, the estimate of the broad features of Sir 
Richard Owen's work, which he had suggested, then it would 
justify them in endeavouring to preserve the memory of the 
great results achieved by his stupendous powers of work, his 
remarkable sagacity in interpretation, and his untiring striving 
towards the Ideal which he entertained 

The resolution was then put and agreed to unanimously, as were 
also those which followed 

The Duke of Teck moved —"That the memorial shall con 
sist primarily of a marble statue which shall be offered to the 
Trustees of the British Museum to be placed in Lhe hall of the 
Natural History Museum." Hla Royal Highness said,—There 
is no doubt, in my mind at least, that this would be the most 
appropriate place and the most appropriate form In which to 
erect the likeness of our admired mend It n, so to aay, his 
second home, the home of his later labours, and no better place 
could be found Besides, I think 11 is a very nice Idea that 
every one who enten the hall should see first of all the man to 
whom we owe this inheritance Othen have said so much about 
Sir Richard Owen Lhat It Is needless for me to go over the ground 
again Aj all of us know 10 well f what he has been ana what 
he has done will remain In the minds of all who survive him, 
and, therefore, 1 will only say that In my opinion the hall, which 
is a very fine interior, of the Natural History Museum should be 
the place where the memorial of this great man should be 
erected 

Sir William Flower, in seconding the resolution, said that 
having twice In bis life succeeded Sir Richard Owen, he had had 
special opportunities of judging of his work, and he might, 
therefore, be expected to say something about the general char¬ 
acter and extent of that work on lhe present occasion, but after 
what had been said in the introductory remarks of His Royal 
Highness, and the speech of Prof. Huxley, than whom no one 
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wki more competent to give an opinion upon the icientific aide 
of the question, there wu no necessity for doing bo. He could 
not refrain, however, from speaking upon one point Among 
the various characteristics of Sir Richard Owen, one of the most 
remarkable was hn untiring industry, which enabled him to pro¬ 
duce an amount of work which was truly prodigious It could 
hardly be expected that such a vast senes of memoirs on so 
many diverse subjects, as that which he had given forth to the 
world during his long life, could all be equal in quality, or that 
the merits oT some of them should not have been the occasion 
of controversy He would only refer to one instance of this 
kind As long ago as 1837, Sir R Owen read a 
paper before the boclety in whose rooms they were now 
assembled, which was published in the Philosophical Trans 
actions, and in whicn certain remarkable characteristics 
were stated to exist in the brain of marsupial animals, widely 
distinguishing them from other members of the class 10 which 
they belong The conclusions apparently established by this 
paper were generally accepted for nearly thirty years, but in 
1865 another memoir wu read before the same society, and 
alio published in the Philosophical Transactions, in which a 
different view was taken both of the nature of the structural 
peculiarities and of their significance vn classification I he 
Views of the author of this second paper have generally found 
favour until within a few months since, when an independent 
investigation of the subject, carried on with all the improved 
methods of modern research, by Dr, J Symington, has resulted 
in a declaration in favour of the accuracy of Owen's original 
description and conclusions These observations may still re¬ 
quire confirmation by others, but as he (Sir W Flower) was 
tne author of the second paper, he considered it only biting 
that he should, at a meeting assembled to do honour to the 
memory of the great anatomisi, from whom, on this point, he 
had differed so long, call attention to them He thought ihis 
the best contribution he could make to the object for which they 
had gathered together 

Dr P L Sclater suggested that, in addition, a memorial 
catalogue of the late professor's writings should be issued, with a 
portrait and biographical memoir 

Sir James Paget moved that a. committee be formed to carry 
out the preceding resolutions. It would be impossible, he said, 
to have any better evidence that the resolutions just passed were 
nght than the number and position of those who had offered to 
serve on the committee, for there was never a more repre>enlative 
list Headed by the Prince of Wales, the Duke of Teck, the 
Archbishop of Canterbury, and the Lord Chancellor, it con 
talned nearly 150 of the most prominent workers in all hranchcs 
of science and many who were the best judges of the influence 
of science on the general well-being of the nation. He was the 
oldest person present who had worked with Sir K Owen, and 
could remember him on entering St Bartholomew’s Hospiial as 
a student in 1834, He could testify to the influence Owen had 
exercised in promoting the Btudy of science by showing to all 
around him how keen his delight was in it, and how in itself 
alone it might be a sufficient reward He resisted all tempta¬ 
tions to leave science, though he might have been a very successful 
medical practitioner, and he was one of the first by whom the 
real reform of sanitary matters was begun in this country 

Sir J, Evans briefly seconded the motion 

Sir A Clark moved—“That the following hit of gentlemen 
constitute the executive committee Hli Royal Highness the 
Prince of Wales (chairman), His Serene Highness the Duke of 
Teck, the President of the Royal Society, the President of the 
Royal College of Physicians, the President of the Royal College 
of Surgeons, the President of ihe Linn scan Society, the Presi¬ 
dent 01 the Zoological Society (treasurer), Sir John Evans, Prof 
Michael Foster, Dr. A Gdnther, Prof Huxley, Sir F Leigh¬ 
ton, Sir James Paget, Dr, P. L Sclater, Mr W Percy Slaaen 
(secretary), Lord Walaingham, Mr A- Waterhouse, R A , and 
Mr. Henry Woodward ” Sir Andrew remarked that this 
memorial movement reminded them that nations no more than 
individuals can live by bread alone. Material prosperity did 
not constitute the true abiding life of a nation ; it was necessary 
that it should lire by ideas * and the nation honoured those who, 
Uke Owen, communicated new ideas which spurred others to 
new courses of activity, 

Mr. T. Bryant, in seoondlng the motion, said the College of 
Surgeons felt the loss that science bad sustained in the death of 
him who unquestionably was the grand expounder of John 
Hunter and who, more than any one else, demonstrated the 
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value of the materials John Hunter left behind him. He did 
more than any one else to call the attention of the scientific 
woild to the museum in Lincoln’s Inn, and by additions to it 
to make it what it 13 More than that, aL a time when com¬ 
parative anatomy and biological studies were little thought of 
he called attention to the value of them, the necessity for them, 
and the pleasures they would yield As a young man he 
attended Uwen’s lectures, and felt the full force of his quiet 
enthusiasm, which was altogether independent of the materials 
embodied in the lectures 

Lord Playfair, in supporting the motion, said that he was the 
lost surviving member of the Health of Towns Commission of 
1844, upon which he was brought into continual intercourse 
with Sir R Owen, and therefore he knew how much Sir Richard 
had at heart the advancement of sanitary science This interest 
in it he maintained throughout his whole career He lived close 
to Sir Edwin Chadwick, and although no two men could be 
more unlike, they were most intimate friends, and were con¬ 
stantly discussing how to advance the health of the nation When 
Sir Richard returned from hn interesting expedition to Egypt 
he told the speaker that he had come back in an unforgiving 
spirit towards Moses, because though skilled in Lhe learning of 
the Egyptians, and having derived his chief commandments from 
those of that ancient race, he missed one important one, “ Thou 
shalt not pollute rivers " Owen, like Pror Huxley, esercised 
great influence outside Lhe domain of science Prof Huxley 
had benefited the education of Lhe country, and Prof Owen had 
considerable influence in improving lhe sanitary condition of 
the country 

Sir W Flower read a first list of donations, headed with one 
of £2 5 by the Prince of Wales 

Sir Henry Acland moved, and Prof Michael Foster seconded, 
a vote of thanks to his Royal Highness for consenting to be¬ 
come chairman of lhe committee, and for presiding on Lhe 
present occasion 

The Pnnce of Wales, in responding, said,—I beg to return 
my warmest thanks to my kind and valued old friend, Sir 
Henry Acland, for the way he has pioposed, to Mr Michael 
Foster for Lhe way in which he seconded, and to you all for 
the kind manner in which you have received this resolution 
It has indeed been a labour of love to me to-day to preside on 
this very interesting occasion, and I think that it ha;. seldom 
bceu my good fortane to listen to more interesting or eloquent 
addresses than those which have fallen from the lips of those 
eminent gentlemen who have spokeD Nobody will take a 
deeper interest in the carrying out of this memorial of our 
lamented friend Sir Richard Owen than myself, aad most 
sincerely do I hope that the great work that la to adorn the 
Natural History Museum will be worthy of a great sculptor 
and of the great man that it represents 


SCIENTIFIC SERIALS 

Bulletin dt VAc adlmie RoyeUt de Belgique, Nos 9 and 10. 
Classe des Sciences,—On some new Cahgidci of the coast of 
Africa and the Azores Archipelago, by P J van Beneden —On 
an optical aLmospheric phenomenon observed In the Alps, by F 
Folie (see Notes) —On a state of matter characterised by the 
mutual independence of the pressure and Lhe specific volume, 
by P de Heen It Is easily shown that lhe density of saturated 
vapour at the critical temperature is variable, ancl depends, at 
constant pressure, upon the proportion of liquid enclosed in the 
tube Experiments were made in order to decide whether this 
independence of pressure and volume was shown also at other 
temperatures, The liquid chosen was ether, and the volume of 
liquid and vapour contained in a sealed tube was read by means 
ol a c a lhe to meter, A series of results showed that during con¬ 
densation by pressure the density of unsaturated vapour was 
greater than that of BAtuiated vapour, or that the specific volume 
increased with the preuure This is an experimental verification 
of Prof James Thomson's pseudo gaseous state of matter —On 
the most complete reduction of invariant functions, by Jacques 
Deruyts.—-Ex-meridian observations made at the Royal Ob¬ 
servatory of Belgium from March to October, 189a, by L. Niesten 
and E. Sttty vaert —On a new fluonne-denvetive or carbon, by 
Fr&ltoic Swam. This w a liquid, of the formula CCl fl r, 
boiling at 34* 7, insoluble in water, and unaffected by sulphuric 
and nitric adds. Its density (s l 4944 , “ alcoholic solution of 
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potash destroys ittf redual I y, forming potassium chloride, fluoride, 
and car bon ale It wmi obtained by treating carbon tetrachloride 

with a mixture of antimony trifluorldc and bromine In equal 
molecular proportions It is notable that the broino fluoride 
produced by the mixture acts not as a bromislng but a fluorlshfg 
agent — On a simplification of some of Tesla’s experiment!, 1 by 
H Schocnlies Like some recent workers in England, Prof 
Schoentjes has found that most of the experiments can be pro¬ 
duced, although with leaser intensity, without the bobbin 
immersed in oil, the discharge exciter, and the condenser, simply 
by the fiM Rhumkorff coll, whose dimensions need not exceed 
7 V 17 cm —Op a process of sterilisation of albumin solutions 
at 100 s C , by KmileMarchal Albumin can be easily sterilised 
at ioo°C , without coagulation, by first adding o 05 gr, per Hire 
of bprax, or o 005 of ferrous sulphate In a 3 to 5 per cent 
solution, or 4 to 5 gr nitrate of urea per litre of 10 per cent 
solution The " Incoagulable albumin ” thus obtained 11 per¬ 
fectly suitable for cultivations 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 24, 1892— M Memoir on the 
Theory of the Compositions of Numbers/’ by P A MacMahon, 
Major R A , F R S 

In the theory of the partitions of numbers the order of 
occurrence of the parts is immaterial Compositions of num¬ 
bers are merely partitions in which the order of Lhe parti is 
essential In the nomenclature I have followed H J. S 
Smith and J W L- Glalsher What are called " unipailite ” 
numbers are *uih as may be taken to enumerate undistinguished 
objects 11 Multipartite M numbers enumerate objects which are 
distinguished from one another to any given extent , and the 
objects are appropriately enumerated by an ordered assemblage 


of integers, eodh integer being a uBipartite number which speci¬ 
fies Lhe number of objects of a particular kind ; and inch 
assemblage constitutes a multipartite number, The 1st Section 
treats of the compositions of unlpartite numbers both analyti¬ 
cally and graphically The subject u of great simplicity, and 
ib only given as a suitable Introduction to the more difficult 
theory, connected with multipartite numbers, which Is deve¬ 
loped m the succeeding sections. 

The investigation arose in an interesting manner In the 
theory of ihe partitions of Integers, certain partitions came under 
view which may he defined as possessing the property of in¬ 
volving a partition of every lower Integer In a unique manner 
These have been termed "perfect partitions," and it was 
curious that their enumeration proved to be identical with that 
of certain expressions which were obviously "compositions" of 
multipartite numbers 

The generating function which enumerates the composition 
has the equivalent forms— 

1 - h x - h % - h, - 1 

?l _ +■ fl i_ ; 

1 - 2(<*i - 0| - *| - )’ 

where h si a j represent respectively the sum of the homogeneous 
products of order s and the sum of the prod ucts s together of 
quantities v 

a li “l» r » a «i 

and Lhe number of compositions of the multipartite 

Pi Px P* 

is Lhe coefficient of a^a^ 1 a,,/ " in the development accord 

ing to ascending powers 

It 11 established that 
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is also a generating function which enumerates the compositions , the coefficient of 
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being the number of compositions possessed by the multipartite 
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The previous 1 
be thrown Into the form 


PlpH fn 

function may, by the addition of the fraction ^ and the substitution of 1,0], Jjo,, &c , for a lP (4, &c , 
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and hence these two fractions, in regard to the terms in their expansions which are products of pouers of 414, sja v , s„a„, must 
be identical, This fact is proved by means of lhe identity— 
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multiplied by 
where 

S* = + + 2a* + Oc-|-] + + a„) = J>(A* + 2Uji), 

and the summation is in regard to every selection of t integers from the series 

l, 2» 3. ”, 

and t lakes all values from Mow - 1 

This remarkable theorem lea It to a crowd of results which are interesting in the theory of numben 
The geometrical meLhod of "trees 11 finds a place, and, lajlly, there 11 tno fundamental algebraic identity— 


multiplied, by 


ft {\ - 4(*Oj + a, + , + a*)} {E - j/Aoj + ><4 + On)} {l - + Ja, + . . + 

= 1_!_ _ 

h I - *1/,*! + - iJIrjjjaja, - + a* 


, + h + «/i) (A/* + a/ H ) ^ (A/, + . (A*, + 

(* - ini—s^jrrsd ..(1- tflh 

which reduces to Lbit formerly obtained when k is given the special value a. 
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Chemical Society, December 13 —Mr. W Crookes, Vice- 
President, in the chair —The Stas Memorial Lecture, by J W 
Mallet, wu read (see this vol p, 248) « 

December 15 —Dr. W J Russell, Vice-President, in the 
chair —The following paper* were read —The identity of 
caffeine and theme and the interactions of caffeine and auric 
chloride, by W R. Dunstan and W F J Shepheard. Various 
physiologists have concluded that differences exist between 
thcine from tea and caffeine from coffee , the authors have com¬ 
pared the products from the two sources, and consider that their 
identity is beyond question The differences in physiological 
acLlon observed by Mays, Drunton, and Cash can only mean 
that Ihe alkaloids employed were either impure or administered 
under Don comparable conditions On healing an aqueous 
solution of caffeine aurlchloride, a yellow precipitate of aurn- 
chlorocatfeine C 8 H fl ( AuCl g )N 4 0 >, separates , the production of 
this substance is better explained by Medicus’ formula for caffeine 
than by that of E Fischer —Studies on isomeric change, 11 
Orthoxylenesulphonic acids, by G T Moody 123 
orthoxylenesulphonic acid, when heated at 115-120° 10 a current 
of dry air, undergoes quantitative conversion into the isomeric 
124 sulphonic acid The former acid is prepared hv sul 
phonating dihromorthoxylene and reducing the resulting dinrom- 
orthoxylenesulphomc acid with 7 inc dust and sodium hydroxide 
A number of derivatives are described —Studies on isomeric 
change, id Phenetoilsulphonlc acids, C ( ,H 4 (OEt)SO B H p by G 
T Moody Bromophcneloilsulphomc acid, prepared by 
ethylating parabromoprienol and sulphonating the bromophenet- 
01I so obtained, is readily reduced by zinc dust and sodium 
hydroxide with formation of orthophenetoilsulphomc acid 1 he 
latter is completely converted into the isomeric parasulphonic 
acid on heating for several hours at ioo J Lagai’s observations, 
contradicting the author’s previous results, are Bhown to be 
erroneous —Formation and nitration of phcnyldiazoi mlde, by 
W A Tilden and J H Millar Phenylduzoimide, N, Ph, is 
readily obtained by the interaction of nitro^y] chloride and 
phenylhydrazine in glacial acetic acid solution , on nitration it 
yields about two-lhirds of its weight of the pamniLro-denvative 
(m.p 74°) Nitrophenyldiazolmide is a convenient source from 
which to prepare diazoimide —The production of naphthalene 
derivatives from dehydracelic acid, by J N Collie The 
author concludes that the yellow substance which he has 
previously obtained by the condensation of diacelylacelone (see 
ihm vol p 238) is probably formed in accordance with the 
following equation — 


c CH 

c 

CH 

C . 

OH 


OH' 


0“" 

H 


H 


Jl3 

CH B 

CO 

CH, CO 

, C 1 


Me 

}Me 

Me + 3H >° 

OH OH 

This substance gives a diacetyl derivative which on distillation 
with zme du't yields a inmethylnaphthalene. The condensation 
product closely resembles Lhe acetonaphlhoU prepared by Wilt 
and Erdmann —A new synthesis of hydrindone, by F S 
Kipping. Contrary to lhe statement of Hughes, hydrindone 
may be easily prepared In large quantities by the action of 
aluminium chloride on phenylpropionlc chloride, 50-60 per 
cent of the theoretical yield is obtained, the reacilon being repre 
sented hy the following equation 1 Ph CH a , CH a . COC 1 = 

^CH fl + HC 1 , The ketone prepared In this way is 

identical with that obtained* ffrom other sources bv several 
chemisii , its hydro zone, hydroxime and a nitro-aenvative 
are described. On heailug hydrindone with mode¬ 
rately concent rated sulphuric acid a condensation pro¬ 
duct, C ]0 H 14 O, is obtained , it forms yellowish plate* 
melting at 1415-1425° Phosphoric annydrlde converts 
hydrindone into a yellow crystalline lubitance, which is 
apparently identical with the hydrocarbon of the empirical com¬ 


position C 3 H a , which the author has previously obtained by the 
RClion of phosphoric nnhydride on phenylpropionlc chloride — 
The resolution of melhoxysuccinic acid mlo in optically active 
component'.by T Purdicand W Maishall Synthetical melhoxy- 
succimc acid can be resolved into its optically active constituents 
by crystallisation ufilic acid cinchonine salts, the salt of the dexlro 
acid being less soluble in water than that of its Iievo-isomerlde 
The separation effected in this wayn, however, only partial, 
Lhe metallic salts obtained after removal of the alkaloid being a 
mixture of the active and inactive compounds , by taking advant¬ 
age of lhe fact that the inactive calcium or acid potassium salt is 
less soluble in water than Us active lsomendc, the optically 
active acids may be isolated The active acids have a specific 
rotatory power of about 33" in 5-10 per cent aqueous solutions 
and melt at 88-90 , whilst the inactive aud melts at lo8 D The 
rotation of the normal ammonium or potassium ••alt is of lhe 
same sign as Lhat of lhe parent acid , the rotation of the calcium 


or barium salt is of opposite sign to lhat of the acid, but varies 
greatly with change of concentration The rotation oT the 
barium salt changes sign in very dilute solutions — Optically 
active ethoxysuccimc acid, by T Purdie and I W Walker If 
fed with nutritive mineral salts the spores of Ptmcilltum g fount m 
flourish in a solution of inactive hydrogen ammonium elho\y- 
succmate and consume lhe Izvogyrate acid, leaving Ihedcxlro- 
acid unaltered On crystallising Ihe cinchomdine salt of the 
inactive acid, a separation into the Irevo- and dextro modifica¬ 
tions may be effected, and the oppositely active acid ammonium 
salts prepared in this way resemble that obtained by means of 
Ptmalhum gfoutum Close parallelism exists between the 
melhoxy- and ethoxy succinate*, with respect to optical activity 
—The formation of benzyldihydroxypynaine from benzylglutac-* 
omc acid, by S Ruhenmnn Ethyl bcntylglulaconale 'lowly 
diasolves at 100° in concentrated aqueous ammonia, yielding a 
solution, from which acids separate benzyldihydroxypyridinc 
This substance exhibits both basic and acid properue* and melts 
at 184° —The action of nitrous acid on 1 a-amido 2-/3 naphlhol , 
a correction, by R Meidola The author agrees with the 
statement of Grandmougin and Michel Lnat 0 naphtha 
qumone results from the interaction of nitrous acid and 
l a amido-2 /9 naphthol —Note on the action of phenylhydra¬ 
zine on mono- and di-carboxylic acids at elevated temperatures, 
by W R Hodgkimon and A II. Coote On distilling a mix¬ 
ture of phenylhydrazine and phenylacelic acid in equivalent 
proportion, benzene, aniline and a liquid of the composition 
Cjl ]a O, distil over , nitrogen and ammonia are also evolved 
Ah ha been previously shown, the bydrazide of the composition 
Ph CH S CO . NH NH Ph is Lhe first product of the re¬ 
action , on distilling this subatancei Nil NH ib split off, and 
reducta the phenylbydiazme present to aniline and benzene. 
Somewhat similar reactions occur in the cases of orthoLoluic, 
phenylpropiomc, and succinic acids, and are now under investi¬ 
gation. 

Sydney 

Royal Society of New South Wales, September 7, 1S92. 
—Prof Warren, President, in the chair.—Paper read The 
effect which settlement m Australia has produced upon the 
indigenous vegetation, by A G Hamilton [Part I ] 

Ociober 5 —Prof Warren, President, in the chair —The 
second part of paper ou the effect which settlement In Australia 
has produced upon indigenous vegetation, by A G Hamilton, 
was read, after which the society’s bronze medal and a cheque 
for ^25 were presented to Lhe author 

November 2 —Prof Warren, President, in the chair —Dr 
William Huggins, F.R.S , was elected an honorary member of 
the Society The following papers were read —Preliminary 
note on limestone occurring near Sydney, by H. G Smith — 
On a cyclonic norm near Narnbrl, by H C Ruesefl, F.RS 
— Some folk-songs and myths from Samoa, translated by the 
Rev G. Pratt, with Introduction and notes by Dr John 
Fraser. 

Paris 

Academy of Science*, January 16 —M deLacsze Duthiers 
in the chair — Swimming movements of the ray fish, by M 
Matey These were investigated by means of chronophoto 
graphy, len expoiurei heing made per second The fish was 
fixed In position by the head and tail, and the views were taken 
from the front and the side respectively, the fins being left free 
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to move The photographs show the successive phases of one 
entire motion oftbe fins, which consists of a wave like motion 
beginning in front Shortly after the anterior portion has been 
lifted it is depressed, the motion being meanwnile propagated 
to the lateral portions, and growing to amplitude as the fin grows 
in breadth Just before the movement dies out near the tail the 
process recommences m front The periodic time was O 8 
seconds The photographs show a striking likeness to tho«e 
obtained by chronophotography applied to the flight or birds 
M Marey intends to study tne mechanical effect of the action 
of the fins upon the water, also by the aid of photography — 
Microscopic researches on the contractility of the blood-vessels, 
by M L Ranvier The perircaophagmn membrane of the frog 
was placed on the disc of the slide cell in one or two drops of 
peritoneal serum It was kept extended by a platinum nog , 
electrodes of tinfoil were placed in connection, and a cover glaAs 
was fixed over the whole with paraffin Thu* mounted, the 
smooth muscular fibres and the internal elastic sheath are well 
seen On connecting the induction coil with the electrodes, the 
muscular fibres contract aa soon as the current is strong enough 
At the same time, the folds of the internal sheath become more 
pronounced and finally touch, thus effacing the passage through 
the email artery On breaking the current, the artery gradually 
regains its original diameter If the current is not sufficiently 
strong for producing a regular contraction, some of the segments 
contract, while others are at rest But the zone of contraction 
is never displaced, and, if interrupted, will reappear stthe same 
place on reestablishing the current Nothing corresponding to 
a peristaltic motion can be produced by direct electrical 
excitement In none of the experiments, even with the strongest 
currents, was it possible lo detect any signs of contraction in the 
capillaries —On the sum of the logarithms of the first numbers 
not exceeding jt, by M Cahen — On differential equations of a 
higher order, the integral of which only admits of innile number 
of determinations, by M Paul Painleve —On linear differential 
equations with rational coefficients, by M llelge von Koch — 
Electric waves in wires , depression of ihe wave propagated in 
conductors, by M Birkeland (see Wudtmann's AnnaJcn, ab¬ 
stract) —On the minimum perceptible amount of light, by M 
Charles Henry 'l his was estimated by Aubert at T^th of 
the light of the full moon This is about a thousand times 
too great, aa proved by some measurements made with the zme 
sulphide (phosphorescence) photometer previously described 
The corrected formula for the rate of loss of luminosity of the 
sulphide is x 0 6 (/ — 18 5)=I777'8 i which agrees even with the 
longest observations, and is theoretically justified by M Henri 
Becquerel The minimum perceptible amount of light was 
determined by noticing the time at which the eye, previously 
kept in the dark for one hour, could only just distinguish the 
light emitted by the phosphorescent substance, taking care to 
test for illusions by the successive interposition of ground glass 
screens The lime thus found was four noun, giving an amount 
of Iqjht of 29 x io -B standard candles at 1 m If the eye is 
previously kept in the dark during varying periods, the mini¬ 
mum varies inversely as the square of the time during which it 
is kept dark —On phosphorescent sulphide of zinc, considered 
os a photometric standard, by the same Careful tests showed 
that the light emitted by zinc sulphide at a given instant is 
Independent of the distance of the Illuminating magnesium 
ribbon, of the time of illumination, and of the thickness of the 
layer, and 11 also uniform in samples prepared under different 
conditions, thus exhibiting all the reqmaites of a secondary 
photometric standard —On an acid plato nitrite of potassium, 
by M. M Vtzex,—Decomposition of chloroform in presence of 
Iodine, by M A. Besson —On some elhera of nomopyro- 
c&teehine, by M H Cousin,—On the determination of pnof- 
phoms in iron and steel, by M Adolphe Carnot The new 
method, based like most others on the employment of am¬ 
monium molybdate, differ! from them In the mode of separation 
of the silicon, which 11 effected by sulphuric add , in the 
prootfs of destruction of the carbon compounds, brought about 
by chromic acid , and in (he nature of the final compound, 
which U not magnesium pyrophosphate, but dry phospho- 
molybdate of ammonia, which only contains I 620 per cent, of 
phosphorus, thus ensuring a greater accuracy in the quantita¬ 
tive estimation,—Looses of nitrogen in manure, by MM. A- 
Muntx and A Ch Girard. — Researches on the localisation of 
Ihe falty oils in the germination of seeds, by M Engine 
Mesnard It appears that, except in the grasses, the fatty oil 
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is not specially localised, It is in all cases Independent of the 
si arch and the glucose, but it appears superposed upon the 1 
albuminoid materials In the reserves of ripe seeds. 

Berlin 

Physical Society, December 16, 1892 —Prof Kundt, 
President, in the chair —Dr Lummer spoke on the prin¬ 
ciples involved in the use ofhalf-shade polanmeters, He showed 
that ihe difference in brightness of the two halves of the field of 
ihe instrument depends first on the angle between the two 
polarising pneras, the less this 11 the greater being ihe difference 
produced by a minimal rotation of the analyzer, and secondly on 
the power of perceiving minute differences of brightness In 
connection with the latler he had made some changes in the 
Lippich instrument which presented some distinct advantages 
—Prof Goldstein gave an account of some experiments made 
many years ago, but not yet published He first dealt with the 
light which appears at the anode, and which, as compared with 
that of the kathode, has as yet Keen but little investigated As 
11 well known, a kathode consisting of two metals emits rays of 
different brightness from its two parts, thus for instance the 
aluminium emus brighter Toys than does the silver When this 
electrode is used as an anode, the reverse holds good, inasmuch 
os the anodic light of silver is brighter than that of aluminium 
The difference is, however, only observed in rarefied oxygen, 
and does not exist in a hydrogen tube, and u hence due to 
oxidation of the silver The second set of experiments dealt with 
Crookes 1 supposed reciprocatory deflection of kathodic rays of 
similar direction The speaker had shown, by ahielding one of 
the electrode®, that the deflection is apparent, not real The 
change in the path of the kathodic radiation is due entirely to the 
effect of the second eloci rode upouthe rays emitted by the 
first 
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TROPICAL AGRICULTURE 

A Text-book of Tropical Agriculture By H A Alford 

NlcholJs, M D , F L S , CMZS, with illustrations, 

pp 31a (London Macmillan and Co , 1892 ) 

HIS text-book 19 the English edition of a work that 
has already received high commendation from the 
Government of Jamaica The Government of this now 
prosperous colony, in pursuance of a policy (which may 
well be followed by other colonies) offered a premium of 
one hundred pounds for the best tent-book of Tropical 
Agriculture adapted for the use of colleges and higher 
schools in the colony The award was made to Dr 
Nicholls's manuscript, and after the publication of the 
work in Jamaica it was adopted also as a text-book by 
the Government of other colonies, so that its value has 
been practically estimated beforehand The author’s 
qualifications for the task he has undertaken may be 
gathered from the following — 

“ Twelve Jears ago, when he had to direct his attention 
to tropical agriculture, there was no practical book that 
he could turn to for help in all the difficulties that were 
constantly cropping up in his path Knowing, therefore, 
the obstacles that usually beset the inexperienced planter 
who is not content to follow the old grooves of unscien¬ 
tific agriculture, the author has so written the second part 
of this book as to afford the information he needed greatly 
in his own planting novitiate This has rendered it 
necessary to enter into details, which to the experienced 
agriculturist may appear superfluous, but the book is 
leally intended as a guide to the young and unlearned to 
whom such details are likely to be of essential service " 

As an introduction to tropical agriculture this book 
supplies a want long felt There are several works of a 
technical character treating of old and well-established 
induBtnes such as sugar, tea, coffee, cacao None of 
these, however, could be adopted as text-books in schools 
Indeed they all presuppose such a close acquaintance 
with the principles and terminology oF tropical agricul¬ 
ture that they appeal to a very limited class of readers 
Hitherto, tropical agriculture, to a large extent, has 
borrowed most of its methods from the agriculture 
of temperate climates and adapt them, as well as it 
could, to Lhe very different circumstances of the torrid 
zone The result has been by no means satisfactory In 
tropical regions effects follow cause so rapidly that 
methods admirably adapted to the cold, sluggish 
climates of northern countries are most injurious 
when too closely followed in the tropics. As instances 
we may die the serious effects on climate following the 
extensive cutting down of forests, and the wholesale 
washing away of surface soil from land under per¬ 
manent cultivation by the destructive influences of trop¬ 
ical raina The merit of Dr Nicholls’s book lies In the 
fact that its precepts are directly based on his own 
experience, and he appeals so effectively to the intelli¬ 
gence of his readers that they cannot Tail to be instructed 
The work is divided into two partsPart I, deals with 
the elementary principles of agricultural science and dis¬ 
cusses amongst other subjects the origin and composition 
^ soils, the nature of plant life, the controlling Influence 
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of climate, the action and constituents of manures, the 
rotation of crops, the drainage of soils, irrigation, tillage 
operations, pruning, budding, and grafting. In Part II 
there is treated the application of these principles to some 
of the chief of the various cultivations undertaken in tropi¬ 
cal countries As examples we may mention that there 
are detailed accounts given of the methods found most 
successful in the cultivation of coffee, cacao, tea, sugar¬ 
cane, fruits, spices, tobacco, drugs, dyes, tropical cereals, 
and such food plants as cassava, arrowroot, yams, sweet 
potato, tama ( Colocasui ) 

The book is intended also, according to the preface, 
to be of service to peasant proprietors, owners of small 
estates, and to those [European] settlers who from time 
to Lime may wish to make their homes in the tropics 
It is just these people who are now building up the new 
prosperity of the West Indies by means of what are 
called " minor industries " or la petite culture —which the 
French have found so remunerative in many of their 
colonies To guide and instruct the mass of small culti¬ 
vators in the West Indies has been the dream of the 
most enlightened Governors, such as Sir John Peter 
Grant, Sir Anthony Musgrave, Sir William Robinson, 
a nd others that have ruled Lhere for the last thirty years 
The intelligent settlers of European origin can very well 
take care of themselves but the mass of the small culti¬ 
vators are black people They have, it is true, received 
some education, and they are not wanting in intelligence 
m regard to what concerns their own interests, but their 
methods of cultivation have, hitherto, been of the rudest 
and most destructive description They crop the land 
year after year without any manuring, and when it is 
thoroughly exhausted they move on, when they cjin, to 
fresh land, and treat that in exactly the same way Thus 
in the black man's system of cultivation the rotation is 
of land, and not of crops, and the future has to take care 
of itself This is a relic of the times of slavery, when 
the negroes were allowed as much land as they cared 
for—out of reach of sugar cultivation—to grow provisions 
for their own subsistence It is now necessary to change 
the whole character of the black man's cultural methods, 
or the nch and fertile lands still left in the West Indies 
will be absolutely ruined. Generally only the lowest class 
of negroes have hitherto been attracted to field work. The 
education given to these people is responsible for 
something of this result, for it leads them, in too many 
cases, to regard labour in the field as degrading, and 
almost a return to a state of slavery. The sharper and 
more intelligent boys, when they leave school, are drawn 
away to seek a precarious existence as clerks in stores or 
as small shopkeepers, where they seldom do more than 
copy the weaknesses and vices of the whites, while, 
according to our author, if they took to the land, and had 
a right understanding of agricultural methods, the) “ need 
never despair of becoming prosperous * In the more 
advanced colonies, such as Jamaica, there is a disposi¬ 
tion to establish industrial schools and train the younger 
generation in approved methods of cultivation, and lead 
them to regard the tillage of the soil as a more honourable 
and remunerative occupation than petty trading We may 
hope that the claims of industrial education will become 
more widely recognized, not only in the West Indies but in 
all our tropical colonies where native races have to be dealt 
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with In the meantime colleges and schools must prepare 
competent instructorsfer the work, and for both teacher 
ind taught this book lb an admirable starting-point In 
it the whole field of small industries is well covered, and 
the language is clearly expressed and well chosen. As an 
example of the author’s treatment we find under manures 

tp 49) — 

u The land must be regarded by the planter as a bank in 
which he has opened an account If he continually draw 
cheques on the bank, and make no fresh deposit to meet 
the drain, he will sooner or later come to the end of his 
capital, and the same argument applies to the soil In 
cacao and coffee cultivation in the West Indies, particu¬ 
larly on lands of peasant proprietors, one often sees the 
planter take away crops year after year, whilst he does 
next to nothing to maize up for the hea\ y drain on the 
land fend then, after a time he finds he gets very small 
crops, and he thinks the fault lies with the trees, or that 
the soil is not adapted to the cultivation, whereas the 
fault is entirely his own, as he has gone on taking away 
from the soil without putting anything back,” Again, “ the 
great fault hitherto committed by tropical planters has 
been the confining of their attention to one kuid of cul¬ 
tivation on their land If several different crops were 
taken off alternately, as in a system of rotation, or grown 
in different parts of the land, where the soil and climate 
prove suitable, the planter would be in a much better 
position than he is now, for he would no^ 1 have all his 
eggs in one basket 111 

It is noticed that the valuable services rendered to 
colonial industries by Kew and by the various botanical in¬ 
stitutions in correspondence with Kew are fully recognised 
Further, the dedication of this first Text-book of Tropical 
Agriculture to Sir Joseph Hooker is a compliment not 
only to his own distinguished services, but also to those 
of his father, for both in their day took the deepest in¬ 
terest in the West Indies It must be gratifying to the 
late Director of Kew to learn “in the quiet of his retire¬ 
ment that the influence of his work lives on and bears 
fruit even In Lhe far-away field " of the West Indies 
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CELLS THEIR STRUCTURE AND 
FUNCTIONS 

Die Zclle und Die Gtwcbc , Grundzugt (Ur allgcmcincn 
Anatomic und Physiologic Von Prof. Dr Oscar 
Hertwig (Jena Gustav Fischer, 1892) 

EXT-BOOKS on Histology introduce the structure of 
the tissues to their readers by a chapter on cells, 
and the beat treatises on Anatomy, either human or com¬ 
parative, usually devote some pages to the consideration 
of these, the moat elementary of all the tissues. As so 
many important advances have been made of late years 
in our knowledge of the structure of cells and their con¬ 
tained nuclei, of the properties of protoplasm, of the 
division of nuclei and Lhe part played by the nucleus in 
cell multiplication, and of the influence exercised by cells 
In the problems of hereditary transmission, the time has 
obviously arrived for the production of a treatise devoted 
to the description of the cell in Us various aspects, obser¬ 
vational as well as speculative. No better expositor of 
the subject in all Us bearings could be found than Prof. 
Oscar Hertwig, who has himself conducted Important 
investigations on this branch of anatomy. The book now 
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before us treats of the general anatomy and phyildlog^, 
of cells, and is to be followed by a second volume, In which 
the origin and physiological properties of the tissues are to- 
be expounded, as well as their structure. 

After a sketch of the history of the cell theory and of 
the theory of protoplasm, in which, as is top often the 
case in German text-books, the names of Britishob- 
servers and authors are conspicuous by their absence, he 
defines a cell to be a little clump of protoplasm which 
incloses a specially-formed constituent, the nucleus; a 
definition which accords with those previously made by 
Leydig and Max Schultze. He then describes at con¬ 
siderable length the characters of protoplasm, both ana¬ 
tomical and physiological, and the chemico-physical atftl 
morphological properties of the nucleus. In a short 
section he discusseB the question, Do elementary or¬ 
ganisms exist without nuclei ? i.e Can you have little 
clumps of non-nucleated protoplasm pursuing an inde¬ 
pendent life^ As is well known, Haeckel described 
organisms of this simple character, as cytodes, and 
gave Monera as an example , but Hertwig is disposed 
to think that such non-nucleated organisms have not 
been definitely demonstrated in the animal kingdom, 
and he quotes ButachU’a observations, which seem to 
show that even in such micro-organisms as Bacteria a 
differentiation of a nucleus from surrounding protoplasm 
can be distinguished 

Two important chapters are written on the movements 
of protoplasm, of cilia, of flagella, of spermatozoa, on 
contractile vesicles, and on the irritability of protoplasm 
under the stimulus of heat, light, electricity and several 
kinds of mechanical and chemical irritants The fifth 
chapter is devoted to the consideration of the nutritive 
changes and formative activity in cells Illustrations are 
given of the power possessed by certain unicellular 
organisms of taking into their substance and digesting 
solid bodies of various kinds, and an account is appended 
of the important observations of Metschmkoff on 
phagocytosis 

Chapters six and seven are occupied with a djMrfption 
of the multiplication of cells, their mode of drfiQttQ, and 
the method of fertilization The process of karyf|f|nesis 
is described at some length and in its various phases, in 
clear and precise language, and with an amount of 
illustration which enables the reader to follow without 
difficulty this complicated process The influence 
exercised by the nucleus, and the part which it plays in 
the process of cell multiplication, has now been put by 
the labours of many investigators on a basis of observation, 
both as regards plants and animals, such as cannot be 
controverted, and the accuracy of the generalization 
made half a century ago, both by Martin Barry and John 
Goods)r, that young cells originate through division of 
the nucleus of a parent cell, has been amply established 

Dr Hertwig also recites observations which seem to 
show that the nucleus does more than act as a repro¬ 
ductive centre within the cell, but also takes a part in 
cell nutrition. This function of the nucleus was also 
contended for by Goodsir, but during the period when 
protoplasm was regarded as the essential element in 
nutritip^or secretion, the claim of the nucleus to take 
any share in this phase of cell activity was summarily put 
aside Recent observations have, however, shown that 
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'clumps of protoplasm, removed from either a unicellular 
plant or rfhimal, in which no nucleus is present, although 
capable of living, and retaining their irritability and 
power of movement for some time, yet neither grow, nor 
form a call membrane, nor have the same power of 
digesting 1 ”bodies introduced into their substance, as is 
possessed by a clump of protoplasm which has retained 
the nucleus The nutritive activity of the protoplasm 
would appear, therefore, to be under the influence of the 
nucleus 

The volume concludes with a chapter on the cell in its 
relation to theories of heredity The author, as is now 
the prevailing opinion amongst biologists, contends that 
the nucleus is the conveyer of hereditary properties, and 
that the offspring is a mixed product of both its parents, 
derived from the ovum and the sperm cell In the course 
of this chapter he discusses the views of Darwin, Spencer, 
Nageli, Weismann, and De Vries, and suggests the em¬ 
ployment of the term " Idioblasts" for the minute 
elementary particles, which Darwin called tr gemmules” 
in his hypothesis of pangenesis, atid which he conceived 
to be caDable of transmitting hereditary characters to 
succeeding generations 


THEORETICAL MECHANICS 
Elementary Mechanics of Solids and Fluids By A L 
Selby, M A (Oxford Clarendon Press, 1893) 

A T a period when we are bound to recognize the 
influence exerted by the examinations of the 
various educational institutions and of those controlled 
by other more or less influential examining bodies, we 
may be excused, on the arrival of a new work, for stating 
whether or not, and to what extent, it is adapted to their 
requirements. The book before us does not appear to 
have been intentionally written for examination purposes, 
and perhaps on this account it will be all the more wel¬ 
come Its purpose, however, is very distinct It is 
intended for those students who are desirous of reading 
mechanics as an introduction to a study of physics So 
far, therefore, as its suitability for examinations is con¬ 
cerned, we can heartily recommend it to those who wish 
to qualify in this particular branch of science, while at 
the same time it will be read with great benefit by that 
class of students who desire a thorough knowledge of the 
portions generally included under the head of TheoreticaJ 
Mechanics 

In the study of such subjects as the book treats of, the 
amount of knowledge which the reader may have of 
mathematics will, to a considerable extent, be a measure 
of hn success The author expresses a hope that an 
acquaintance with the elements of algebra and geometry 
will suffice ; but, while not wishing to reduce the useful¬ 
ness of the book, but rather to direct it into proper hands 
in which it will be read with greater advantage, we think 
it would be nearer the mark to say that a thorough know¬ 
ledge of elementary algebra and a considerable acquaint¬ 
ance with elementary trigonometry are necessary. 
Certainly the definitions of the trigonometrical ratios will 
be found in on appendix, but it will be far better if the 
student baa lived with and used these for sor^Hime. 

Possessing these requirements, he will appreciate 
and even admire the broad, yet concise nature 
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of the treatment generally, and with regard to this 
matter we may say that we are unacquainted with any 
elementary text-book better calculated to create a desire 
for precise and full ideas That this is requisite for a 
study of physics perhaps more than any other subject, no 
one will deny 

The first chapter of the book is occupied with a con¬ 
sideration of Kinematics, and in it will be found a careful 
exposition of the displacement, velocity, and acceleration 
to which a body may be subjected, due attention being 
drawn to what is necessary for a full representation of 
them The appendix following this contains some 
geometrical theorems and definitions for subsequent use 
Then follow the usual chapters on the laws of motion, 
work, and energy, centre of gravity, moments of inertia, 
and simple machines A chapter on gravitation willbe read 
with interest, preceded as it is by an explanation of some of 
the geometrical properties of the ellipse Kepler's laws of 
planetary motion are dealt withj in addition to other 
relevan^mattcrs which do not usually find their way into 
elementary text-books. 

The subject of elasticity also receives a somewhat more 
extensive treatment than is usually given to it The various 
kinds of stress and strain which a body may undergo are 
explained, together with the relation between stresi and 
strain At the end of the book we find what is included 
under the second head of the title The various principles 
and laws which refer tp fluids, and some of the machines 
and instruments which depend on them for their action, 
are enumerated and explained, while the interesting sub¬ 
ject of capillarity has a separate chapter devoted to it 

To an appreciative reader It is a source of satisfaction 
to observe the care the author has exercised when deal¬ 
ing with the important matter of definitions and units— 
fundamental and derived A chapter on units and their 
dimensions is furnished at the end. 

A good selection of examples, bearing on the matter 
treated therein, will be found at the close of the 
chapters 

Many portions of the book are characterized by a 
decided freshness of treatment, and we have little doubt 
that the careful reader will find many little points which 
are satisfying, in that they tend to widen the somewhat 
restricted views he may have previously held, and these 
will be all the more apparent should his mind be of a 
mathematical turn. G, A B 


OUR BOOK SHELF 

Magnetism and EUlilruity By R. W. Stewart. (London 
W. B. Clive and Co) 

The book forms one of the University Correspondence 
College Tutorial Senes, and is u primarily written for 
the use of candidates for the Matriculation, Intermediate 
Science, and Preliminary Scientific Examinations of the 
University of Lpndon ” The author is evidently familiar 
with tbe difficulties which usually occur to students, and 
the best portions of the book are those in which efforts 
are made to elucidate some of the more general errors 
The descriptions of apparatus and phenomena are, how¬ 
ever, generally rather short and meagre, while the dia¬ 
grams are frequently inadequate for a work of this sort 
Little Is written to help the beginner to perform experi¬ 
ments for himself in fact* descriptions of many important 
Instruments axe omitted-—for example, the Wheatstone 



3« 6 


NA TURE 


[February a, 1893 


Bridge—and to student! having no access to a laboratory 
Utile satisfaction will be given when told tf The details 
of the construction and practical use of the different 
forms of Wheatstone's Bridge used in the measurement 
of resistance are best learnt in the laboratory, and for 
this reason we shall not give any further debcnption of 
the arrangement n 

In many instances the student is driven through a 
mass of theory before he has a fair idea of the general 
phenomena , thus in the introductory chapter on 11 Cur¬ 
rent Electricity/ 1 after a six-line description of a simple 
cell and current, over two pages are occupied in proving 
that the effects produced could be explained by the dis¬ 
sociation and procession of the hydrogen and oxygen 
atoms. The work is generally remarkably free from 
errors and misprints, but one occurs in the explanation 
just mentioned The attraction of zinc for oxygen is 
said to be much greater than that of the copper, while 
later the zinc is also considered " to repel hydrogen less " 
Here, and in many other instances, the words to be em¬ 
phasised are printed in italics Another mistake will be 
found on pp 16B and 169, where in comparing, by the 
method of oscillations, the,field due to a magnet with that 

of the earth, the author starts with the equation liH = ^L. 

instead of and reasoning correctly from this 

false hypothesis, he deduces false results, while the 
answer to Ex 6 on this part of the subject appears incor¬ 
rect Fig 13, p 201, in illustration of Oersledt's experi¬ 
ment, is not correctly drawn. 

The arrangement of " calculations fl and examples at 
the end of each chapter must prqve extremely useful to 
students possessing beforehand an elementary knowledge 
of the general phenomena, and to such, rather than to the 
very beginner, the book may be commended H S J 

Manners and Monuments of Prehistoric Peoples By 
the Marquis de Nadaillac Translated by Nancy Bell 
(N D'Anvers) (New York and London G P. 
Putnam’s Sons, 1892) 

A BOOK summing up in a popular style all that is now 
known with regard to prehistoric man would probably be 
welcomed by a tolerably large class of readers The 
present work does not quite supply the kind of summary 
that is wanted The author does not distinguish with 
sufficient clearness between the various periods with 
which be deals , he indulges 100 freely in talk of a vaguely 
moralising tendency , ana some of his statements do not 
accord with the conclusions of the best authorities Speak¬ 
ing of the Round Towers of Irelajid, for instance, he says, 
"According to the point of view of different archaologists, 
they have been called temples of the sun, hermitages, 

f ihalhc monuments, or signal towers’ 1 The reader is tnus 
eft to suppose that the question is still open, whereas all 
competent students of Lhe subject accept the theory of the 
late Mr. Petrie, a theory which the Marquis de Nadaillac 
does not even mention However, the author has presented 
a large number of interesting facts in the course of his 
exposition, and there are occasional passages in which he 
brings Out very well the attractive elements of some of 
the more fascinating departments of archeology, 

LETTERS TO THE EDITOR. 

[The Editor does not hold himseff responsible for opinions ex¬ 
pressed by ku correspondents . Nut her can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natuhe, 
No notice is taken of anonymous communications ] 

Two Statements. 

In a j^ter addressed to the Daily Chronicle , dated January 
15, 1803,' PtoL Karl Pearaoo makai two 1 late meats respecting 
o7 opinions and grounds of action : 
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" As in society at large, so in academic mailers, his mode of 
Insuring progress is unlimited individual Competition/' 
and again 

11 he is an indivldualut m all matters " 

Seeing that In an essay "On Administrative Nihilism/' pub¬ 
lished twenty-two years ago , and in another on " Government 
Anarchy or Regimentation/' published in 1890, I have done my 
best to combat the doctrine Prof Pearson attributes to me, I shall 
be glad to know what justification he has to offer for so grave a 
misrepresentation, The purpose of it is obvious 

T H Huxley 

Hodeslea, Eastbourne, January 29 

A Meteor 

The following is taken from the Pretoria Weekly Press for 
anuary 7 "A few evenings ago a meteor or unusual size and 
rilhancy was observed at Bloemfontein shooting right across 
the eastern sky It looked like a rocket of a greenish colour, 
and burst in a shower of sparks in the BOuth-east The spec 
tacle was much admired by those who were fortunate enough to 
witness it ” 

This meteor, as seen in South Africa, appears to have had 
many points in common with a similar one seen in England 
about the same time, and reported by several observers in the 
daily Press W L. DISTANT 

Parley, Surrey, January 31 

“ Hare-lip" In Earthworms 

Attention has recently been drawn by Prof Andrews 
(American Naturalist, September, 1892) and myself {Science 
Gossip , 1892) to some abnormal conditions of hie among the 
terrestrial annelids. I have now to place on record a totally 
new appearance, which is, I think, very aptly expressed by the 
term 'hare-lip." The worm which I have had under exam¬ 
ination presented the peculiarity figured below, and when alive 
and in motion suggested to my mind most forcibly the appear¬ 
ance which we associate with Lhe name I have adopted. 

The specimen in question belongs to the genus Allolobophora, 
m which genus, so far as my experience goes, almost all the 
abnormalities are found The genus Lumbrlcua, it should be 
observed, Is very seldom, if ever, known to present any of 
these peculiarities Hitherto the Long worm (A longOy Ude) 



Diagram or lhe aalenor portion of gmn norm (A lloloboAhera chterphco 
Sarisny), ihowmg abnormal appearance of lip perluomiam (fer), 
and three uccrooing teg me no, Man from above^and enlarged. 

has been most prolific of bifurcated heads and tails, Now we 
find the Green worm (A chlorotica , Suvlguy) yielding new 
features for study. The peculiarities which have presented 
themselves in former times have usually taken the form of a 
second head or a supernumerary tall. In this instance there Is 
no off-growlh, however, but merely a malformation of the 
anterior segments, One might have supposed that the pecu¬ 
liarity was due to accidental cauftds. It would have been easy 
to suppose that the head had been split, and then the wounq 
had healed, leaving a scam down the middle I observed, 
however, that each of the three specimens of the Green worm 
which I received from Cork (Ireland) showed some abnormal 
feature, ana there were other peculiarities in this particular 
specimen which indicated that we had to deal with a congenital 
rather than an accidental condition of things. 
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s As thii is I he first occuion 00 which inch a. peculiarity h« 
been recorded or figured, I prefer to leave all speculation ai to 
the cause out of the queation We need a good deal more 
reaearch before we can deal satisfactorily with the biological 
problems Involved in such appearances. As a help towards 
this, I bring together here a hit of all those works which have 
come under my own and Prof Andrews's notice, In which 
abnormalities in annelids are recorded — 

I Andrews, " Proc U.S, Nat Musvol kit f p 183, 
1891 

a Andrews " Amer Nat vol xxvl , p 725,1892, 

3. Bell "Ann Mag Nat Hist ,” vol jm ( p 475, 1885 

4. Bell "Proc Zool Sac , Lond 1887, p 3 

5 Bonnet 11 CEavrei d’Hist Nat et de Phil," vol 1 , 
p 167 seq 1779 

6 Breete West Kent Nat Hist Soc , 1871 

7 tiroome "Trans Nat Hist Soc" Glasgow, 1888, 

P S^fttlow “Archiv f Naturg," vol xhx , 1883 

9 Brunette "Travaux de la Sto, Zool de Cette," p 8, 
Nancy, 1888 

10 Claparcde " Les Chaet du Golfe de Naples," p 436, 
186S 

II Fitch. "Eighth Report on Insects of State of New 
York," appendix, p 204 seq Albany, 1865 

12 Foster 1 Hull Scientific Club, February, 189E Reported 
in weekly sup Leeds Mercury 

13 Fnend " Science Go sip," 1892, pp 108, 161 

14. Grnbe \ "Archiv f Naturg vol x , p 200, 1844 

15 Horst " Tydsch ned Dierk Veren," and ser , DI, 
Af I , p XKX11, 1862 

16 Laugerhaiu "Nov Act , K.L C D Acad ," vol xm , 
p 102, 1B79 

17 Mnnh " Amer Nat vol ixiv , p 373, 1890 

IS Macintosh " Challenger Reports," vol m, 18S5 

19. Robertson "Quart J Mic. Soc.," vol xv., p. 157, 
■ 867 

20c Zeppelin " Zeit f Wias Zool," vol xxxix , p 615 
seq 1883 

31 Catalogue Tent Spec in Mus Roy Coll Surgeons, 
London, 1871 Hilderic FnitND 


The Zero Point of Dr Joule's Thermometer 
IN the course of a discussion on "Exact Thermometry " I 
described (Nature, vol xli p 488) the results obtained by 
heating thermometers Tor a considerable time to zSo* and 356° , 
and pointed out by means of a diagram lhat at 356”, after about 
ten hours, the rise of the zero point became—at any rate approxi¬ 
mately—a rectilinear function of Lhe logarithm of the lime , 
though at 280°, even after more than 300 hours 1 beating, the 
rue appeared to be rather more rapid than would correspond 10 
such a simple relation 

Dr Joule observed the rue of the zero point of a thermo¬ 
meter at the ordinary temperature during a course of no less 
than thirty-eight years (" Scientific Papers, ’vol L p 558), and it 
occurred to me that it would be of interest to ascertain the rela¬ 
tion to the logarithm of the time In thu case also 

The following table contains the dates of Dr. Joule’s observa¬ 
tions , the total number of months from the date when the first 
reading was taken j the eorreHpondmg Logarithms , the total rise 
of the iero point Jn scale divisions (13 divisions 10 i J F ) , tbe 
total rue calculated from the formula R = 6 5 log t - 4 12, 
where / la the time In months \ and lastly the differences 
between the observed and calculated sera points 


Bala. 

April 1844 
Feb 1846 
Jen 18^8 

April 1848 
Feb, 1853 
April 1856 
Ifec. I8tt> 
Much 106 ? 
Feb. 1870 
Feb. 1873 
Jen. 1877 

Nn». 1879 
Dec. 1862 


Tims in 
Month c 

O 

22 

. 8 
106 
144 
>. 200 

* a7S 
.. 310 

346 

393 

* 4 J 7 * 

- 4^4 


Log t 


i’ 34 * 

2*025 
a 158 
2 301 
a 439 
2 491 
a 539 
1*594 
a 630 

2*667 


Total rUa of nro point 1a 
division!. 
Calculated. A 
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ObsarVcd. 

O 

55 
, 06 
• 69 
88 

9*5 

11 1 
. II 8 

12 1 
12*5 
12 71 

12 92 

13 26 


46 

6*6 

68 

9 o 

9 2 

10 8 

«<7 
la 1 
124 
I* 74 
12*98 
13 22 


-Q 9 

o 

-01 
+ 0 2 
+ 04 
-03 

- O I 

o 

-o*r 
+001 
+ 0 06 
-o 04 


The agreement betweeff the observed and calculated values is 
certainly remarkable, and the + and - differences are evenly 
distributed 

Ten years have now elapsed since the last reading was taken, 
and if lhe thermometer is still in existence it would be of great 
interest to know what further rise has taken place in its zero 
point According to the equation the reading should now be 
13 86 Svdnev Young 

University College, Bristol, January 20 


THE APPROACHING SOLAR ECLIPSE, 
APRIL 15-16, 1893 


T HE total solar eclipse of April 15-16, 1893, is not 
only one of the longest of the century, but is the 
last of the century from which we are likely to get any 
addition to our knowledge of Solar Physics The longest 
duration of totality of this eclipse is 4 minutes 46 seconds, 
and as the path of the moon's shadow lies to a great 
extent on land, there is a considerable choice of possible 
stations with long durations of totality. Commencing 
in the Southern Pacific the line of totality passes in a 
north-easterly direction and enters Chili at Charaflah in 
29° southern latitude, crosses the South American 
continent, and issues at Para Cura, a village near Ceara, 
at the north-east corner of Brazil, in latitude 3 0 40' south 
It crosses Lhe Atlantic at its narrowest part and enters 
Africa at Point Palmenn, near Joal, almost midway 
between Bathurst and Dakar, and in latitude 14° north , 
the shadow finally leaving the earth in the interior of 
Northern Africa The eclipse will be observed by several 
parties of astronomers in Chili, Brazil, and Africa, there 
being almost absolute certainty of fine weather in Chih 
and Africa, and a reasonable probability in Brazil 

The English arrangements to observe the eclipse have 
been made by a joint committee of the Royal Society, 
the Royal Astronomical Society, and the Solar Physics 
Committee of the Science and Art Department, South 
Kensington , Dr A A Common, LL.D , F R S,, under¬ 
taking the duties of Secretary Two expeditions will be 
sent from England, one to Africa and tbe other to Brazil, 
the expenses being defrayed by a grant of j£6oo from the 
Royal Society 

The African expedition will be in charge of Prof 
T E Thorpe, and will consist of Prof Thorpe, Mr A 
Fowler, Mr Gray, and Sergeant J Kearney, R E The 
Brazilian expedition will be in charge of Mr A Taylor, 
who will have with him Mr W Shack let on 

Prof Thorpe and his party will leave Liverpool by the 
British and African mail steamer on March 18th,arriving 
at Bathurst on April and. They will be met at Bathurst 
by a gunboat kindly placed at the disposal of the 
expedition by the Admiralty, and will be conveyed at 
once to Fundium, a station on the Salum River, about 
sixty miles from Bathurst; this being the station selected 
by the Committee from the three which were offered by 
the French Government The gunboat will remain with 
the expedition, and the officers and crew will assist in the 
preparations for and in the actual observations of tbe 
eclipse. After the eclipse the party will be taken to 
Bathurst on the gunboat, and will return to England by a 
British and African mail steamer, if one is available 
From ibe time-tables of the steamers now published it 
appears, however, that there wiU not be any mail steamer 
available until the end of April, and in this case a cruiser 
will meet the party at Bathurst and bring them to the 
Canary Islands or to Gibraltar, from either of which 
places they will be able to return by mail steamer, 
arriving m England early in May 

The members of the expedition to Brazil will leave 
Southampton by the Royal Mail steamer on February 
23 for Pernambuco, arriving at the latter place on March 
12 ^hey will take passage by the local mail steamers 
to Ceara, at which plactf they will arrive about Match 20 
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The Brazilian Government are billing to place a war 
vessel at the disposal of the foreign expeditions to 
observe the eclipse, and it is hoped the English observers 
will be able to avail themselves of the privilege thus 
gracefully offered The station selected is at Para Cura, 
on the coast about forty miles west of Ceara, and the 
party will rely upon obtaining any necessary help from 
the Brazilian authorities and from local assistants 
The observers will return from Pernambuco by the Royal 
Mail steamer due to leave there on April 22, and expect 
to be in England on May 5 
The objects of the expeditions are— 

(1) To obtain visual photometric measures of the light 
of the corona 

(2) To obtain photographs of the corona with the four- 
inch lenses of a little over sixty inches focus belonging 
to Captain Abney, which were successfully used in Egypt 
(1682), Caroline Island (1883), Granada (i 836 ),and Salut 
Isles (1889), in order to continue the senes 

(3) To obtain enlarged photographs of the corona 
with small photographic action, so as to show details of 
the structure of the brightest parts, te those nearest the 
sun 

(4) To measure the photographic intensity of the 
light of the corona, by direct comparison with standard 
intensity scales placed on the margins of the plates used 
for the negatives to be obtained under sections 2 and 3 

(5) To obtain photographs of the spectrum of the 
corona. These spectra will be obtained on three dif¬ 
ferent plans — 

(a) With integrating spectroscopes, where no colli- I 
mator is used and the prism or prisms are placed directly 
in front of the object glass of the photographic camera 
ib) With ordinary slit spectroscopes, the slit being 
arranged as a radius of the sun 

(c) With ordinary slit spectroscopes, the slit being 
arranged as a tangent to tbe sun’s limb 

The first of these objects will be attempted only at the 
African station ; Prof. Thorpe and his assistant, Mr Gray, 
making Lhe observations Their equipment will consist of 
a six-inch Simms equatorial of seventy-eight inches focus 
(lent from Greenwich) fitted with special photometricap 
paratus lent by Captain Abney The observations will ba 
made on essentially the same plan as that pursued by Prof 
Thorpe at Hog Island, near Granada, in 1886, separate 
portions of the corona being compared with a standard 
glow lamp by means of a Bunsen photometer An inte¬ 
grating box for measuring the total coronal light with as 
little light from the sky as possible, and an ordinary 
Bunsen's bar photometer will also be used, these being 
entrusted to officers of the gunboat. 

As regards objects 2, 3, and 4, duplicate apparatus has 
been arranged for use at the two stations 

A photoheliograph mounting from Greenwich has 
been lent for Brazil, and an exactly similar instrument 
from South Kensington for Africa. On each of these 
mountings a specially designed new double tube will be 
Axed An Abney lens will be mounted in one compart* 
ment of each of these tubes, and this, with a focal length 
of sixty inches, will give pictures on the scale of rather 
more than hair an inch to the moon's diameter In the 
other compartment a four-inch Dallmeyer photohello- 
graph lens will be mounted in combination with a 
specially-constructed two-and-a-half-inch Dallmeyer 
negative lens of eight inches negative focus ; this arrange¬ 
ment giving, with a total length of sixty-eight inches, 
picture! on the scale of over one-and-a-half inches to the 
moon's diameter. This latter arrangement Is esseatially 
the same as that of Dallmeyer’s new telephotographic 
Ions ^It will be so arranged that the ratio between the 
photographic effect of the Abney lens and the new com¬ 
bination will be as 10 ; I 

Special plate holders hAve been made to At the double 
tubes, each of these plate holders carrying two plates, 
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which will be exposed simultaneously to the images- 
formed by the Abney Jens and the enlarging combination. 
The six separate exposures, giving twelve photographs^ 
will be so arranged that the longest exposed pictures with 
the enlarging combination will have received the sam& 
photographic action as the shortest exposed pictures with 
the Abney lens The whole of the pictures will thus 
form a continuous senes, all the short exposures in the 
series having a direct enlargement of three diameters 

In Brazil Mr Taylor will take charge of this double 
instrument, and in Africa the similar instrument will be 
entrusted to Sergeant Kearney On the night before the 
eclipse intensity scales for object 4 will be impressed by 
the use of standard lights and specially-constructed scales 
kindly supplied by Captain Abney on all the plates to be 
exposed to the corona The plates will be developed at the 
stations as soon as convenient after the echp3e, experience- 
on previous occasions, both by English and American 
observers, having shown that it is impossible to repack 
undeveloped plates after exposure in the tropics, and 
bring them home without serious deterioration 

Similar spectroscopic work is to be earned out at the 
two stations For the integrating spectroscope in Africa 
Mr. Fowler will use a six-inch objective prism with a six- 
inch photographic lens of about nine-feet focus, mounted orv 
an equatorial stand,belonging to Prof J Norman Lockyer, 
and kindly lent for the expedition At the Brazilian 
station Mr Shacldeton will use two three-inch prisms in 
front of a three-inch photographic lens of about two-feet 
focus ; the spectroscope, which belongs to South Kensing¬ 
ton, being arranged horizontally and used with a ten-inch 
heliostat, also lent by the Science and Art Department 
Very short exposures will be given at each station at the 
commencement and end of totality, so as to obtain, if 
possible, lhe very numerous bright lines which have beer* 
observed in the chromosphere , and exposures of from 
5 to 45 seconds will be given during totality 

In Africa the radial and tangential slit spectroscopes 
will be mounted together on the Corbett equatorial 
stand lent from Greenwich, the spectroscopes used 
belonging to the Royal Society Mr Fowler and 
Sergeant Kearney will erect and adjust these instru¬ 
ments, but the actual exposure, which will extend through 
the whole of totality, will be made by an officer of tne^ 
gunboat who will be placed in charge of the instrument 
In Brazil the radial and tangential slit spectroscopes will 
be mounted horizontally and used with a second ten-inch 
heliostat lent by the Science and Art Department The 
erection and adjustment will be made by the observers, 
but the actual exposure during totality will be entrusted 
to a local assistant. Orthochromatic plates will be used 
for all the spectroscopic work, the spectra obtained 
extending from above D into the ultra-violet 

Briefly summarised, the English programme Is as 
follows — 

In Africa —Prof T E Thorpe, assisted by Mr Gray 
and local assistance—Photometric measures of the 
visual Intensity of the corona with the equatorial photo¬ 
meter, the integrating photometer, and the bar photo¬ 
meter ; Mr Fowler—The six-inch integrating spectro¬ 
scope ; Sergeant Kearney—the Abney and Dallmeyer 
coronographs , local assistance—the radial and tangen¬ 
tial slit spectroscopes. 

In Brazil ;—Mr Taylor, the Abney and Dallmeyer 
coronographs , Mr Shackleton, the three-inch two-prum. 
integrating spectroscope , local assistance, tbe radial and 
tangential slit spectroscopes 

It Is not yet decided whether one of the 20-inch mirrors 
of 45-lnches focus specially constructed to photograph 
the faint extensions of the corona during the eclipse of 
1889 (December 21-22) will be taken to Africa If 
so it will be entrusted to a local assistant It waa 
originally intended to use one of these in Africa, and it 
waa hoped that one would be used by the Harvard College 
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Observatory party, which is to occupy a station in Chili, 
but Prof W, H Pickering writes that difficulties of 
transport will prevent him from taking the 20-mch mirror 
he has at Arequipa to the Harvard station , and owing to 
this and to the already large programme of the English 
party in Africa there is some doubt whether they will 
take one of the mirrors April being the middle of the 
rainy season in Brazil, it is not deemed advisable to send 
one of thetnirrors to that station 

The duration of totality at Para Cura is four minutes 
forty-four seconds, the altitude of the sun being between 
70° and 8o a At Fundium the totality lasts four minutes 
eight seconds, the altitude of the sun being about 54" 

The Joint Eclipse Committee having arranged the 
expeditions and the general scheme of work, final details 
as to the actual operations have been left to a sub-com- 
niittee consisting of the Astronomer Royal, Captain 
Abney, Mr H H Turner, Prof Thorpe, Mr A Taylor, and 
the secretary, Dr Common Prof Lockyer, previous to 
leaving England for Egypt, determined the exposures 
to be given by Messrs rowler and Shackleton with the 
integrating spectroscopes These, with the final instruc¬ 
tions to observers drafted by the Bub-committee, will be 
published in due course 

At present very few details are available as to the 
actual work to be undertaken by foreign observers The 
Harvard College Observatory expedition to Chili has 
already been mentioned Prof Schaeberle, of the Lick 
Observatory, has already started for Chili, and will use a 
six-and-a-half-inch equatorial, a five-inch horizontal 
photoheliograph of forty-feet focus, and a Dallmeyer 
portrait lens He will be assisted by Mr Gale, an 
amateur, from Paddington, NSW A Chilian party will 
also observe the eclipse in Chili 

At Para Cura there will probably be two or three 
American parties, one being announced as probably under 
Prof H S Pritchett, from Washington University, St 
Louis, and another will probably be brought to that 
station by Prof David P Todd A Brazilian party will 
also observe The Bureau des Longitudes, Pans, are 
sending a complete expedition to Joal, in Africa, under 
MM. Deriandres and Bi gourd an, the latter observer 
having already started forhis station The work under¬ 
taken will be to obtain photographs of the corona and of 
Ha spectrum M de la Baume Pluvinel will also go to 
Joal to photograph the corona. At present we have not 
heard of any Italian expedition, but it is hoped that Prof. 
Tacchim will be able to arrange to observe the eclipse 

A Taylor 


MEASURE OF THE IMAGINATION' 

*"PHE first perceptible sensation is seldom due to a 
A solitary stimulus Internal causes of stimulation 
are in continual activity, whose effects are usually too 
faint to be perceived by themselves, but they may combine 
with minute external stimuli, and so produce a sensation 
which neither of them could have done singly. I 
desire now to draw attention to another concumng cause 
which has hitherto been unduly overlooked, or only 
partially allowed for under the titles of expectation and 
attention. I mean the Imagination, believing that it 
should be frankly recognised as* a frequent factor in the 
production of a just perceptible sensation. Let uj reflect 
tot a moment on the frequency with which the im¬ 
agination produces effects that actually overpass the 
threshold Of consciousness, and give rise to what Is indis¬ 
tinguishable from, and mistaken for a real sensation 
Every one has observed instances of It in his own person 

l * lecture on 11 The Jut-Perceptible Difference," delivered 

lhelUy*l lutiioiion, on Friday, January y, by Frmncta Gallon, 
r R Sr W| bops 10 live next week in extract on " Optical Continuity rt 
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and in those of others Illustrations are almost needless , 
1 may, however, mention one as a reminder ; it was cur¬ 
rent in my boyhood, and the incident probably took place 
not many yards from where I now stand Sir Humphrey 
Davy had recently discovered the metal potassium, and 
showed specimens of it to the greedy gaze of a philoso¬ 
phical friend as it lay immersed in a dish of alcohol to 
shield it from the air, explaining its chemical claim to be 
considered a metal All the known metals at that time 
were of such high specific gravity that weight was com¬ 
monly considered to be a peculiar characteristic of metals , 
potassium, however, is lighter than water The philoso¬ 
pher not being aware of this, but convinced as to its 
metallic nature by the reasoning of Sir Humphrey, fished 
a piece out of the alcohol, and, weighing it a while be¬ 
tween his finger and thumb, said seriously, as in further 
confirmation, “ How heavy it is I ” 

In childhood the imagination is peculiarly vivid and 
notoriously leads to mistakes, but the discipline of after 
life is steadily directed to checking its vagaries and to 
establishing a clear distinction between fancy and fact 
Nevertheless, the force of the imagination may endure 
with extraordinary power and be cherished by persons of 
poetic temperament, on which point the experiences ot 
our two latest Poet-Laureats, Wordsworth and Tenny¬ 
son, is extremely instructive. Wordsworth's famous 
“ Ode to Immortality ” contains three lines which long 
puzzled his readers They occur after his grand de¬ 
scription of the glorious imagery of childhood, and the 
“perpetual benediction*' of its memories, when he 
suddenly breaks off into— 

" Not for ihe^e I raise 

The song of thanks and praise, 

But for those obstinate questioning* 

Of c eose and outward things, 

Fallings, from us, vanishing*, 1 ' &c 

Why, it was asked, should any sane person be “ ob¬ 
stinately" disposed to question the testimony of his 
senses, and be peculiarly thankful that he had the power 
to do so? What was meant by the “fallings off and 
vanishings, 11 for which he raises his “ song of thanks and 
praise ” 3 The explanation is now to be found m a note 
by Wordsworth himself, prefixed to the ode m 
Knight’s edition Wordsworth there writes— “ I 
wa« often unable to think of external things as 
having external existence, and 1 communed with all I 
saw as something not apart from, but inherent in, my 
own immaterial nature Many times while going to 
school have I grasped at a wall or tree to recal myself 
from this abyss of idealism to the reality At that time 
I was afraid of such processes. In later times I have 
deplored, as we all have reason to do, a subjugation of 
an opposite character, and have rejoiced over the remem¬ 
brances, as is expressed m the lines ‘ Obstinate question¬ 
ings,' See." He then gives those I have just quoted 

It is a remarkable coincidence that a closely similar 
idea is found in the verses of the successor or Words¬ 
worth, namely, the great poet whose recent loss is 
mourned by all English-speaking nations, and that a 
closely similar explanation exists with respect to them. 
For in Lord Tennyson's 11 Holy Grail” the aged Sir 
Percivale, then a monk, recounts to a brother monk the 
following words of King Arthur — 

11 Let visions of the night or of the day 
Come, as they Will , end many a time they come 
Until this earth he walks on seem* not earth, 

This light that strikes his eyeball ib not light. 

The air that smites his forenead u not air, 

Bet vision/' dec. 

Sir Percivale concludes just as Wordsworth’s admirers 
formerly had done : 11 1 knew not all he meant.' 1 

Now, In the Ntnetuntk Century of the present month 

* Kpl|hc'a edition of Wordiwonh, voL it p. 47 
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Mr Knowles, in his article entitled *' Aspects of Tenny¬ 
son," mentions a conversational incident curiously 
parallel to Wordsworth's own remarks about himself — 

“ He [Tennyson] said to me one day, * Sometimes as I 
sit alone in this great room 1 get carried away, out of 
sense and body, and rapt into mere existence, till the 
accidental touch or movement of one of my own fingers 
is like a great shock and blow, and brings the body back 
with a terrible start" 

Considering how often the imagination is sufficiently 
intense to stimulate a real sensation, a vastly greater 
number of cases must exist in which it excites the physio¬ 
logical centres in too feeble a degree for their response to 
reach to the level of consciousness bo that if the imagina¬ 
tion has been anyhow set into motion, it shall as a rule 
originate what may be termed incomplete sensations, and 
whenever one of these concurs with a real sensation of 
the same kind, it would swell its volume 
This supposition admits of being submitted to experi¬ 
ment by comparing the amount of stimulus required to 
produce a just perceptible sensation, under the two condi¬ 
tions of the imagination being either excited or passive 
Several conditions have to be observed in designing 
suitable experiments The imagined sensation and the 
real sensation must be of the same quality , an expected 
scream and an actual groan could not reinforce one 
another Again, the place where the image is localised 
in the theatre of the imagination must be the same as it 
is in the real sensation this condition requires to 
be more carefully attended to in respect to the visual 
imagination than to that of the other senses, because 
the theatre of the visual imagination is described 
by most persons, though not by all, as internal, whereas 
the theatre of actual vision is external The im¬ 
portant part played by points of reference in visual 
ijlusions is to be explained by the aid they afford 
m compelling the imaginary figures to externalise them¬ 
selves, superimposing them on fragments of a reality 
The visualisation and the actual vision fuse together in 
some parts, and supplement each other elsewhere 

The theatre of audition is by no means so purely 
external as that of sight Certain persuasive tones of 
voice sink deeply, as it were, into the mind, and even 
simulate our own original sentiments The power of 
localising external sounds, which is almost absent in those 
who are deaf with one ear, is very imperfect generally, 
otherwise the illusions of the ventriloquist would be 
impossible There was an account in the newspapers a 
few weeks ago of an Austrian lady of rank who purchased 
a parrot at a high price, as being able to repeat the 
Paternoster in seven different languages She took the 
bird home, but it was mute, At last it was discovered 
that the apparent performances of the parrot had been 
due to the ventriloquism of the dealer An analogous 
trick upon the sight could not be performed by a con¬ 
juror Thus he could never make his audience believe 
that the floor of the room was the ceiling 
As regards the other senses the theatre of the imagination 
coincides fairly well with that of the sensations, It is so 
with taste and smell, also with touch, in so far that an 
imagined impression or pain is always located in some 
particular part of the body, then if it be localised in 
the same place as a real pain, it must coalesce with it 
Finally,it is of high importance to success in experiments 
on Imagination that the object and its associated imagery 
should be so habitually connected that a critical attitude 
of the mind shall not easily separate therm Suppose an 
apparatus arranged to associate the waxing and waning 
of a light with the rising and falling of a sound, holding 
means in reserve for privately modifying the illumination 
at the will of the experimenter, in order that the waxing 
and waning may be lessened, abolished, or even reversed 
It is quite possible that a person who had no idea of the 
purport of the experiment might be deceived, and be led 
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by his imagination to declare that the light still waxed 
and waned in unison with the sound after its ups and 
downs had been reduced to zero But if the subject of 
the experiment suspected us object he would be thrown 
into a critical mood , his mind would stiffen itself, as it 
were, and he will be difficult to deceive 

Having made these preliminary remarks, I will mention 
one only of some experiments I have made and am 
making from time to time, to measure the force qf my own 
imagination It happens that although most persons 
train themselves from childhood upwards to distinguish 
imagination from fact, there is at least one instance in 
which we do the exact reverse, namely, in respect to the 
auditory presentation of the words that are perused by 
the eye It would be otherwise impossible to realise the 
sonorous flow of the passages, whether in prose or poetry, 
that are read only with the eyes We all of us value and 
cultivate this form of auditory imagination, and it com¬ 
monly grows into a well developed faculty I infer that 
when we are listening to the words of a reader while our 
eyes are simultaneously perusing a copy of the book from 
which he is reading, that the effects of the auditory 
Imagination concur with the actual sound, and produce a 
stronger impression than the latter alone would be able 
to make 

l have very frequently experimented on myself with 
success, with the view of analysing this concurrent im¬ 
pression into its constituents, being aided thereto by 
two helpful conditions, the one is a degree of deafness 
which prevents me when sitting on a seat in the middle 
rows from following memoirs that are read in tones 
suitable to the audience at laTge , and the other 
is the accident of belonging to societies in which 
unrevised copies of the memoirs, that are about to 
be read, and usually in monotones, are obtainable, 
in order to be perused simultaneously by the eye 
Now it sometimes happens that portions of these papers, 
however valuable they may be in themselves, do not 
interest me, in which case it has been a never-flagging 
source of diversion to compare my capabilities of follow¬ 
ing the reader when I am using my eyes, and when I am 
not The result depends somewhat on the quality of the 
voice f if it is a familiar tone I can imagine what is coming 
much more accurately than otherwise It depends much 
on the phraseology, familiar words being vividly re-pre¬ 
sented Something also depends on the mood at the 
time, for imagination is powerfully affected by all forms 
of emotion The result is that I frequently find myself in 
a position in which 1 hear every word distinctly so long as 
they accord with those I am perusiDg,but whenever a word 
is changed, although the change is perceived, the new 
word is not recognised Then, should I raise my eyes 
from the copy, nothing whatever of the reading can be 
understood, the overtones by which words are 
distinguished being too faint to be heard As 
a rule, I estimate that I have to approach 

the reader by about a quarter of the previous 
distance, before I can distinguish his words by the ear 
alone Accepting this rough estimate for the purposes 
of present calculation, it follows that the potency of my 
hearing alone is to that of my hearing plus imagination, 
as the loudness of the same overtones heard at 3 and at 
4 units of distance respectively , that is as about 3 s to 4 J r 
or as 9 to 16 Consequently the potency of my auditory 
imagination ib to that of a just perceptible sound as 16-9^ 
or as 7 units, to 16 So the effect of the imagination in 
this case reaches nearly half-way to the level of conscious¬ 
ness If it were a little more than twice as strong it 
would be able by itself to produce an effect indistinguish¬ 
able from a real sound 

Two copies of the same newspaper afford easily acces¬ 
sible materials for making this experiment, a few words 
having been altered here and there in the copy to be read 
from 



February 2 , 1893] 


NATURE 


32 


I will conclude this portion of my remarks by sug¬ 
gesting that some of my audience should repeat these 
experiments on themselves If they do so, I should 
be grateful if they would communicate to me their results 


PROTOCERAS, THE NEW ARTIODACTYLE 

T AST year the American Museum of Natural History 
established a department of mammalian palaeon 
tology for the purpose of securing and exhibiting collec¬ 
tions from all the tertiary horizons of the west Dr 
J. L Wortman, well known by his discoveries while 
associated with Prof Cope, was put at the head of the 
field work, and under his direction explorations have 
already been made in the Laramie or Upper Cretaceous, 
and in three of the great divisions of the tertiary, namely, 
the Wasatch, the Puerco, and the Lower Miocene or 
White River 

The discovery of the first example of Pal&otttctts found 
in America was mentioned in NATURE last year From 
the Puerco are brought remains of about 400 individuals, 
adding many new facts to the discoveries of Prof Cope 
From the Laramie are 400 of the small isolated teeth of 
the kind recently described by Prof Marsh. These are 
found by the writer to have a distinctly tertiary rather 
than mesoaoic character, and while intermediate between 
the mesozoie and Puerco species, they decidedly resemble 
the latter Meniscoessus , for example, about which there 
has been so much discussion, proves to be a plagiaulacid, 


upon the frontalg, and the frontals also bear a pair of 
small conical processes just behind their junction with 
the nasals But even more exceptional than these 
parietal and frontal processes are the great ver¬ 
tical plates rising from the maxillanes, slightly 
recurved, and reaching the full height of the 
parietal protuberances Seen from above, these plates 
are found to be not in contact, but to enclose a 
long deep cleft, representing the anterior nanal opening 
This is bridged over posteriorly by the nasals, which, as 
shown in the second figure, aie extremely abbreviated 
Correlated with the development of these processes are a 
number of strong ridges, which form supporting but¬ 
tresses for the horns These extend, as above described, 
from the sagittal crest outwards, also from the anterior 
margin of the orbit forwards This lateral maxillary 
ridge, as it may be called, terminates in a process just 
above the infraorbital foramen , and this process, although 
small, seems to illustrate the remarkable tendency of this 
little skull to develop osseous projections at every avail¬ 



ed also an ancestor of Polymastodon y which is Lhus 
shown to be a huge Plagtaulax , in which the fourth cutting 
premolar 11 reduced 

By far the most perfect specimens have, however, been 
brought from the Lower Miocene , and here it appears 
that practically a new horizon has been developed, for 
the collection ib full of fresh forms Many of these are 
new species intermediate between the true White River 
w Titanothenum fauna, and the Middle Miocene, but 
others are new genera, and represent distinct unrelated 
orms. v 

In this Lower Miocene collection are included portions 
)f six skulls and the fore and hind feet of an Artiodactyle, 
if about the size of a sheep. The most complete skull is 
here figured exactly as found, and Is seen at once to 
lepart from all known Artiodactyles in many important 
characters. There are no less than four protuberances 
ipon each side of the skull, hindmost are two processes 
jpw the parietali, which are placed upon the superciliary 
iagei as they diverge from the sagittal crest These 
noeesses are close together and oval in section, reminding 
ii, of the posterior pair of horns In Uintathtnum rather 
"bap of the conical or rounded horns found m the giraffes 
i&d lome other Artiodactyles. Their position upon the 
ptfeta] bones Is also peculiar. The superciliary ridges 
btfend outwards into two widely projecting plates of bone, 
ejrich curve upwards above the orbits j these plates are 
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able point The character of these projections is different 
from that found elsewhere among the Artiodactyla, they 
are not horn-cores, neither arc they similar to the processes 
upon the panetals of the giraffe. The development of 
these multiple bony protuberances suggests the skulls of 
Slvathenum, Tetraceros, and other eastern ruminants, 
but the proportions of the skull are wholly different The 
olfactory chamber, which is usually so expanded 111 the 
Artiodactyla, is here extremely reduced, the nasals 
barely reach beyond the middle line of the skull 

Up to this jioint the study of the skull appeared to 
present an entirely new form, but later the other skulls 
were removed from the matrix, and amongthem one was 
found with small canine teeih, entirely lacking all 
the processes upon the frontals, and giving indications 
that those upon the maxillanes were either absent 
or comparatively small The panetals were unfortu¬ 
nately missing, but the idea at once suggested itself that 
this might be a female lkull Two years ago Prof. * 
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Marsh described a small Arhodactyle with a pair of small 
conical hom-cores upon the parietal bones, which he 
named Protoceras celer\ expressing the opinion that it re¬ 
presented a new family Upon the supposition that this 
type might also be a female of the same species to which 
the heavily-horned type belonged, the second skull was 
taken to the Yale Museum, and carefully compared point 
by point It proved to be identical in every respect In 
this way the discovery was made that in Protoceras ,as in 
so many other Artiodactyles, the male and female skulls 
differed widely from each other in their cranial armature 
The male was as described above , the female exhibits 
merely a pair of very small conical processes upon the 
panetals, with perfectly smooth frontals, and maxiUanes 
cither of the normal type or wnh smaller protuberances 
than in the male 

The dentition at first suggests relationship to Tragulus 
and Hyomoschus The premaxiUaries are edentulous as 
in the ruminants , but in the lower jaw there are four 
small teeth shaped liked incisors, the outermost of which 
represents the canine The upper canines are large, 



pointed, and recurved The molar teeth are of the short- 
crowned, or brachyodont type, with a distinctly crescentic 
pattern 

The structure of the feet also suggests the Tragulines, 
in the fact that the fore-foot has four well developed toes, 
while the hind-foot has two toes with the lateral pair 
very much reduced As in the Traguhda } the fore foot 
and probably the fore limb was very much shorter than 
the hind foot and limb The hind foot, moreover, shows 
a tendency to co-ossification both in the metatarsals and in 
the union of the navicular and cuneiform with the cuboid 
In many details, however, the feet present marked differ¬ 
ences from the older and more recent Tragulines. The 
oldest of the Tragulines, moreover, is Leptomeryx. a con¬ 
temporary of Protoceras , which has an entirely different 
skull and foot structure. 

Taking all these facts together, we are led to support 
Prof Marsh's conjecture, based upon the compara¬ 
tively hornless female skull, that this Artiodactyle repre¬ 
sents a new family, the ProtocercUida . We know abso¬ 
lutely nothing either of the ancestors or successors of 
this type , and this is another illustration of the fact 
which Is constantly being impressed upon us, that our 
fossil-bearing strata still contain a great number of forms 
which are at present wholly unknown and unsuspected. 

Henry F Osborn. 


HENRY F. BLANFQRD, F.R.S 

M U H. F B LAN FORD, whose death was noticed In 
last week's NATURE, was bom in Bouvene Street, 
Wbitefnars, in the City of London, In 1834. He was one 
of the students who entered the Royal School of Mines 
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at its commencement in 1851, and after distinguishing 
himself by taking the first Duke of Cornwall's Scholar¬ 
ship, he studied for a\ear at Freiberg in Saxony In 
1855 he and his brother, Mr W T Blanford, received 
appointments on the Geological Survey of India, and they 
landed in Calcutta at the end of September in that year 
Mr H F Blanford remained on the Geological Survey 
till 1662, when he resigned, his health having suffered 
from the exposure incidental to geological surveying in 
India His most important work whilst engaged on the 
Survey was the examination of the cretaceous beds of 
the neighbourhood of Tnchinopoly, his classification of 
which, founded to a considerable extent on palzonto- 
logical data, has been thoroughly confirmed by Dr F. 
Stoliczka's well known description of the fauna. Mr 
Blanford had previously, during his first season's work 
in India, by separating the Talchir strata, with their re¬ 
markable boulder bed, from the true coal-beanng, or 
Damuda rocks, taken the first step in what for so long 
was one of the most difficult tasks set before the Indian 
Geological Survey—the strati graphical arrangement of 
the complex of beds subsequently known as the 
Gondwana system 

On leaving the Geological Survey he was offered a 
post in the Bengal Educational Department, and from 
1862 to 1874 he was one of the professors of the Presi¬ 
dency College, Calcutta. Soon afte^r 1862 he began to 
take a keen interest in meteorological questions, and 
after being for some time a member of a meteorological 
committee nominated by the government, he was, in April 
1867, appointed Meteorological Reporter to the Govern¬ 
ment of Bengal, and placed in charge of an office estab¬ 
lished with a twofold purpose, to give storm warnings for 
the protection of shipping and to collect and record 
systematic meteorological observations throughout the 
Bengal presidency Within a short time one most im¬ 
portant result was obtained , the meteorological condi¬ 
tions under which cyclones originated in the Bay of 
Bengal were definitely ascertained, and it became prac¬ 
ticable to say when a storm was a probable event, and 
in what part of the Bay it might be expected, and when 
a cyclone was impossible, although high winds might 
prevail Meantime the various observatories of thp 
country were being brought into order, and the observa¬ 
tions rendered systematic 

In 1874 the Government of India became convinced of 
the necessity for placing all the meteorological observa¬ 
tories in India in communication with a central office, and 
Mr Blanford was finally transferred from the educational 
staff of Bengal and made chief of the new meteorological 
department, with the official designation of Meteorological 
Reporter to the Government of India. The new post in¬ 
volved much travelling to viBit out-stations, in order to 
ensure the exact comparison of barometers and other 
instruments. The organisation of the new department, 
however, progressed rapidly, and in a few years a series 
of papers from Mr. Blanforda pen on rainfall, wind direc¬ 
tions, and other meteorological phenomena gave evidence 
to all interested In the science that valuable additions to 
it were being made by the Indian observations The 
peculiar geographical conditions of India render its 
meteorology unusually simple, and of great scientific and 
practical importance An admirable illustration, both of 
the peculiarity of Indian meteorology and of the practical 
results yielded by accurate observations, is afforded by 
the fact that no sooner was the whole system In working 
order, than it was found practicable some time before the 
commencement of the monsoon season, and of the rain¬ 
fall, upon which in many provinces plenty or scarcity of 
food depends, to prepare a forecast of the approaching 
seaspn, and to warn the Government of a possible 
deficiency of rain in particular parts of the country The 
forecasts prepared have been found remarkably accurate. 

Mr. Blanford retired from the Indian Service in 1888 , 
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and has since resided at Folkestone Of late his health having spoken, Sir William Hnrcourt replied lie said that 


has gradually given way, and he died on January 23, at 
the age of fifty-eight He was elected a Fellow of the 
Royal Society in 1880, and was an honorary member of 
several foreign meteorological societies He was President 
of the Asiatic Society of Bengal in 1884-85 
That he was a man of considerable intellectual power 
is shown by the somewhat unusual range of scientific 
quest ions on which he has left works and papers Besides 
hit geological and meteorological reports, he wrote for the 
Indian Geological Survey descnptionsof the NaultUdie and 
Belemmtida of the South Indian cretaceous rocks, and he 
assisted the late Mr J W Salter m describing the Palae¬ 
ontology of Niti He was also author of several papers 
on recent mollusca, and amongst his works are two 
treatises, one on the “Physical Geography of India," 
largely used as a text-book in Indian schools, and the 
other u An Elementary Geography of India, Burma, and 
Ceylon,” published as one of Macmillan's Geographical 
Series 


NOTES 

We learn from Sydney that steady progress it being made 
with the Macleay Memorial Volume, and that it will probably 
be ready for issue about the end of March 

An announcement comes from Chicago that Mr Eadweard 
Muybridge, who, it will be remembered, visited this country 
some time since on behalf of the University of Pennsylvania, 
will give at intervals, from May to October, in the “Zooprano 
graphical Hail of the Exposition,” a senes of leclu res on Ihe 
science of animal locomotion, especially m Its relation to design 
in art 

On Thursday next, February 9, Prof Patrick Geddei will 
begin, at the Royal Institution, a course of four lecLures on the 
factors or organic evolution , and on Saturday week, February 
18, Lord Rayleigh will begin a course of six lectures on sound 
and vibration 

A translation of Prof Weismann's new work on “The 
Germ-plasm,” recently noticed in Nature, will appear in the 
'* Contemporary Science Series" in the course of a few weeks 

LAST week a deputation, representing the New Decimal 
Association, the Chambers of Commerce and Trades Unions, 
aj well oj various scientific institutions, wilted upon Sir 
William Harcourt, Chancellor of the Exchequer, to urge the 
Government to adopt the decimal and metrical system of 
weights, measures, and coinage, or to appoint a comma tee of 
inquiry Into the subject Mr S Montagu, M P , os president 
of the NeW Decimal Association, haring introduced the depu¬ 
tation, said that forty years ago there was great apathy upon the 
subject, but since then there had been Inquiries by Select Com 
mUteei and Royal Commissions Into the question of the decimal 
currency, and though the reports of those bodies were satis¬ 
factory, no action had followed The system had been, adopted 
In Germany, Austria-Hungary, and Scandinavia; and In England 
there was now a good popular demand, such aa Mr. Goschen 
nid six years ago he was wafting Tor Men of science like 
Lord Kelvin, Sir Henry Roscoe, and Sir John Lubbock, and 
educationists like Sir Philip Magnus and Dr. Gladstone denied 
the reform In order to economise brain-power ; representatives 
of oommerce desired It to assist them In their competition with 
rtotl nations j and the working desses wen awake to the fact 
that years of labour were waited by their children being com¬ 
pelled to foam that which could bo rendered unnecessary. 
Severalmanbera of the deputation, induding Sir Philip Magnus, 
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every one who reflected on the question must see the great 
advantages which attach to the decimal system But ihe 
practical difficulties in the way of the proposed change seemed 
to him for the present to be insurmountable A decimal system 
was introduced Into Europe by the French Revolution That 
was a time when the whole of society was cait into the melting 
pol, and they changed, not only their notation, not only their 
metrical system, but the names of the months and the days of the 
week The change in Germany took place, not in quiet times, 
but os a result of the unification of Germany He believed that 
even in the United States of America the change was made conse¬ 
quent upon the establishment of the Federal system He did 
not think that the habits of the people could he altered in quiet 
times This applied very much to the measures as well as 10 
the coinage Sir William was ready as an individual to play his 
part in forwarding the progress of ihe decimal system and ihe 
metrical Bystem , but the Government could do nothing in the 
matter Thr people would have to be prepared for so great a 
change 

It is worth noting that instruction in the principles of the 
decimal and metric systems is daily given in public rlementary 
schools, and that this labour—as Mr J H Yoxall, secretary of 
the National Union of Teachers, has pointed out in a leLter to the 
Times —is imposed upon the children without hope of practical 
good to the community Mr Yoxall contends that if an Act of 
Parliament were to fix a date of five or ten years hence at which 
the decimal system should come into legal operation, the work of 
the schools and Lhe precaution oT the mercantile classes would 
by that time sufficiently prepare the way 

A PLsrRi/CTiVE earthquake occurred on Tuesday morning 
at the town of Znnte Several houses were totally de¬ 
stroyed, many more were partially ^wrecked, and therej 19 
hardly a building in the town which has not sustained 
damage in one form or another The roof of the prison col¬ 
lapsed during the earthquake, and the guards had to be doubled 
to prevent the escape of the prisoners The hospital was also 
so seriously damaged that it was deemed expedient to remove 
the patients The shocks, which were general, were renewed 
again and again, and Lhe whole population was thrown into a 
stale of panic 

During the past week the temperature over these islands has 
been fairly high, the daily maxima often exceeding 50°, notwith 
standing a temporary foil, amounting from ia° to 14" in Scotland 
and the midland counties of England, on Friday, accompanied 
by much fog in the south and east of England, while the air ha* 
been decidedly humid, ihe readings of the dry and wet bulb 
thermometers frequently showing little or no difference These 
conditions have been due to deep depressions arriving from the 
Atlantic and poising in close proximity to our western and 
northern coasts In those parti gales have been of almost daily 
occurrence, and on Sunday they extended as far as the English 
Channel. Rain hai been frequent, but generally the fall has not 
been heavy, and the sky hu generally been overcast and dull, 
although on Saturday the weather over the south of England wax 
unusually bright tod fine. The Weekly Weather Report of 
January 28 shows that the temperature exceeded the mean in all 
districts, the greatest excess being 4® in Scotlnnd Bright sun¬ 
shine also exceeded the mean in some ports of Scotland and in 
the eastern portion of England, but in other parts of these islands 
there was a deficiency. 

A MAP showing lines of equal magnetic declination for 
January I, 1893 , in England and Wales, has been very carefully 
prepared by Mr. W. EUis, and published as a supplement to- 
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the Colliery Guardian of JenOiry 6, 1893 The explanatory 
text states that, ai before, the work depends on the magnetic 
surreys of Profs Rucker and Thorpe Mr Ellis gives a 
table showing the relation between the diurnal variation of 
magnetic declination and inn-spots, oj determined from the 
magnetic observations made at the Royal Observatory, Green¬ 
wich The general mean at epochs of minima of sun-ipoti is 
7 4 minutes, and at epochs of maxima 11 4 minutes of arc, and 
other magnetic elements show a similar relation The period 
between successive epochs of maxima or of minima of sun-spots 
ts well known to be on the average about II years, and the 
author points put the curious fact that the interval between the 
minimum and maximum is on the average 4} years, whilst from 
maximum to minimum it is 7 years The relation existing 
between sun spot maxima and minima aod the diurnal magnetic 
variation has led many meteorologists to seek for some similar 
connection with meteorological phenomena, but Mr Ellis stales 
{hat no such relation has yet been conclusively established 

The report of the administration of the Meteorological De¬ 
partment of the Government of India in 1891-92 shows con 
turned acLivity and efficiency in all deportments of the work, 
and bears testimony to ihe interest taken both by the public and 
by the tmployh The number of observatories maintained ty 
the Government at the end of the year was 165 As regards 
the actinometric work, an unusual amount has been done, owing 
to the favourable state of the weather, and the results have been 
forwarded to the Solar Physics Committee in London The 
rainfall data are published month by month, and a large num¬ 
ber or unsatisfactory rain gauges has been replaced by new ones 
A larger amount of work under the head of marine meteorology 
has been done than in any previous year , several clerks are 
continually employed in collecting data from ships entering Lhe 
various porta, and these observations have been utilised in pre¬ 
paring daily weather charts of the whole Indian area for a 
portion of the year The systems of storm and flood warnings 
have been continued as in previous years, and observations have 
been token in certain forests, in order to throw light on the 
Influence of forest growth in modifying the distribution and 
amount of rainfall , a report upon this subject will shortly be 
prepared. Among the other papers being prepared for publico 
tkm we note one on the relation between sun-spots and weather 
os shown by meteorological observations taken on board ships in 
the Bay of Bengal during the years 1833 to 1878 

At the meeting lof the Royal Botanic Society of London on 
Saturday a plant of the Sisal hemp {Agave ngida) was shown from 
the Society’s gardens. This plant is now extensively grown in 
the Bahamas and Central*'America for its fibre The secretary 
said that until lately, with the exception of Lwo or three fibre 
plants, as hemp and cotton, commerce depended upon wild 
plants for Hs supplies, but so great was the demand now for 
fibres for pipermaking and other u!es that it had Been found 
necessary to grow them specially 

THE Slojd Association of Great Britain met on Saturday 
tp receive the annual report, to elect officers, and to appoint 
ax) examining body It was agreed that "Sloyd” should be 
■utwtUated.for 11 Slojd 1 * in the name of the Association The 
system of handiwork which the society Is seeking to introduce 
Into school! has already been pretty extensively adopted in this 
country, especially in the north of England. Mr Harris 
stated at the meeting that It was being received with approval 
In many different parti of the world. He had received com 
man lea lions from Napier, New Zealand, and Lahore, India, as 
4o its iqgptlon in these places. 

An American writer who was present st the Galileo Festival 
In Padua gives a very Interesting account of it la the New York 
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Nation He refers to the speeches delivered In Italian by Sir 
Joseph Fayrer and Prof George Darwin, to which we haye 
already alluded “ They were,” he says, "much appre¬ 
ciated by the audience 4 Paris bene 1 ’ 1 Fronunzia bene 1 1 

one heard murmured in tones not devoid of surprise ” The 
greatest orator of the occasion, according to this writer, was 
Trot Schmurlo of Dorpat, in Russia. " The type of the lonely 
and ungainly scholar in appearance r he nevertheless spoke a 
few phrases so ultra-Italian In the ingenious grscefulikJti of their 
turn, that the audience went fairly wild with delight M 

The latest instalment of the Transactions of the Institution 
of Engineers and Shipbuilders in Scotland contains an Interesting 
paper,by Mr E G Corey, on the bridges of the Manchester Ship 
Canal. The paper is fully illustrated The author notes that 
practically the whole of the bridge-work for this canal has been 
constructed in Glasgow from Scotch steeL 

The Smithsonian Institution has issued as one of Its bul¬ 
letins a full and very useful bibliography of the published 
writings of George New hold Lawrenof^ (he well-known 
ornithologist The work has been done by Mr L, S Foster, 
who gives also a short sketch of Mr Lawrence’s career Mr 
Lawrence's collection of bird skins 1b of great scientific value 
It includes about 8000 specimens, and contains some three 
hundred types of new species of birds The collection was de 
posited in the American Museum of Natural History, New York 
City, in May 1887 Mr Foster says that the beneficial in 
fluence of the Labours of Mr Lawrence, with pen and pencil, on 
the progress of American ornithology, has been great and undis¬ 
puted It is particularly among the avifauna of the West Indies, 
Mexico, Central and South America, that his most strenuous 
efforts have been exerted 

IF we may trust a statement made on the authority of the 
Tokyo News Agency, it is not surprising that Japan is unwilling 
to be deprived of the privilege of fishing on the Korean coast 
The number of Japanese boats engaged In the fishery Is said to 
be no less than upwards of four thousand four hundred, of which 
about eighteen hundred have licenses Their annual take 
averages from a million and a half of yen to two million 
value, and it is estimated that with more diligence and improved 
methods they might easily bring this figure to three or four 
millions 

It is rather surprising that tobacco has been so little 1 cultivated 
in Australia. The Agricultural Gazette of New South Wales, 
we are glad to see, hoi taken up the matter, and in its Novem¬ 
ber number devotes to it a comparatively long and Interesting 
paper. The writer of the article thinks that the climate of 
New South Wales is admirably suited to the growth of tobacco, 
and hopes that a sufficient quantity of It may hereafter be pro¬ 
duced not only to satisfy local demands, but to open up a large 
and lucrative export trade 

One of Lhe curious survivals of ancient prejudices in India is 
Lhe intense dislike with which many high caste Hindus regard 
sea voyages. It is even disputed whether a Brahmin who takes 
a sea-voyage does not lose caste The Maharaja of Mysore has 
not only emancipated himself from this strange notion, but Is 
doing his beat to overcome it in others. He lately made a 
voyage to Calcutta, and took with him a number of orthodox 
Brahmins, as well as Brahmin officials of state. 

Mu Walter Hough, of Washington, notes In Science, 
that among the collections from Mexico, Central and South 
America, exhibited in Lhe Columbian Historical Exhibition at 
Madrid, he observed a number of oblong polished blocks of 
hard stone of unknown use, averaging 3} Inches in length, a] 
inches in width, and i\ inches In thickness. The broad tut. 
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''facet of these atone* are plane, bearing a number of groove* 
parallel to the length, forming ndges like thoie teen on Poly- 
Davun tap* mallets The Jmplementi resemble closely, he thinks, 
those used by many different peoples in betting out fibrous bark 
for clothing, piper, &c Mr Hough suggests that they may have 
been used for purposes of this kind in prehistoric times, and that 
they may give some insight into the manufacture of the paper 
on Which Mexican codices are painted. 

MUD Gorge, on the Humai mate to Quetta, has been giving 
much trouble to the engineers engaged in the construction of the 
new railway. Landslips are frequent, and an unusually bad one 
has occurred within the last few weeks On this occasion the 
hill, according to the Pioneer slipped in such a way 11 as 

to lift the rails bodily up and turn them over, sleepers upper¬ 
most 11 The mountain la said to be a great porous mass of clayey 
soil with large boulders imbedded therein, and It sucks in 
moisture like a sponge, After heavy rain it begins to move 
downwards, and even in dry weather disintegration goes on with 
disastrous results to the railway New fissures are reported to 
hsvp appeared hundreds of yards up the slopes above the line, 
and each of these Indicates that thousands of tons of earth and 
boulders will sooner or later find a lower level A committee 
of expcrti has been appointed by the Indiau Government to 
examine tbe mountain thoroughly, and the Pioneer Mail truly 
says thaL 11 if they succeed in devising a means to conquer it they 
will achieve a notable feat in engineering 11 

Dr Low, President of Colqmbia College, New York, has 
been slating in the American Educational Review his impres 
sions as to the condition and tendencies of the higher education 
in the United States One of the points on which he strongly 
insists is that a general college training should be considered 
necessary before students begin their University education in 
theology, law, and medicine 11 The prophetic eye," he says, 
" can even now discern ihe day when a college education will 
be a condition precedent for entrance into the professional 
schools of the American university This will hot mean that 
only college-trained men will make good pracliLionen in law or 
medicine, for example, nor that only college trained men are 
entitled to a professional education. It will rather mean, I 
think, that the anivemiy will then have fully realised its own 
obligation to the country to send forth into professional life, m 
all parti of the land, men of a thorough and wide equipment." 

Archaeologists have observed that in Greek statues the 
male eye U strongly arched, while the female eye has rather a 
flattened surface; and referring to accounts by the older anato¬ 
mists who have affirmed such a difference to exist, they have seen 
ln Ihii a fresh proof of Lhe exact observation of nature by the 
indent Greeks, The rule Is not without exceptions, for the 
cornea in the Zeus of Otrlcoll has quite u flat form Herr 
Greef recently set himself {Archxo fur Ana/ ) to Inquire whether 
such a sexual difference actually exists, and from Individual 
measurement of the radius of the cornea in the horizontal men- 
he gets an avenge of 7’83 mm for men, and 7 a Sa mm for 
women (Dondera gives 7 8$8 and 7 799)) •o the difference is so 
■mall as to be imperceptible to the naked eye. Measurement 

other dimensions gave but mhqute differences also The 
author concludes that the Greeks (from artlillc motives) did not 
in this-cue follow nature. 

« Tat difference between the aspect of the sky at full moon and 
dear and deep asure observed on a moonless night Is ex- 
Pained by M, CUmenca Royer In his " Recherchei d'Optlque 
FhTddqgique et Physique'' on the bills of some observations 
*■^1 by M. Pilttchlkoff, In studying the polarising action of 
the moot On the atmosphere, the latter foohd that the propor 
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lion of polarised light in the nocturnal iky diminishes continu¬ 
ously from the time of the full moon up to that of (he new 
moon, wheQ it becomes zero, subsequently to increase again 
until the time of full moon There appears to be a struggle 
between the polarised light of the moon and the so-called 
natural light of the stars, and the proportion of polarised light 
sometimes reaches 62 per cent The diffusing power of the 
atmosphere necessarily vanes with the relative proportions of 
natural and of polansed light, since the latter is not capable of 
reflection In all directions Hence we see why very serene but 
moonless nights may yet be relatively very clear, and the sky of 
a beautiful sombre blue, whereas the white light of the moou, 
reflected, diffused, and polarised, tends to give the sky a tint of 
a paler and somewhat greyish blue 

At the last annual meeting of the American Association of 
Official Agricultural Chemists, the Proceedings of which have 
just been issued, Mr, N T Lupton referred m his presidential 
address to the immense phosphate beds m the louth-westem part 
of Florida Last Winter a visit was paid to some of the localities 
where deposits are found, and samples were collected for 
analysis They were of two varieties, which may be called hard 
and toft The bard variety consisLs or boulders of moderately 
hard rock, some of immense size, cemented together with 
white clay A white and friable mass resembling kaolin is 
occasionally found This is probably produced by the natural 
disintegration of the hard rock by rolling, attrition, or con¬ 
cussion The deposits vary in thickness A depth of 20 or 
30 feet u not uncommon, and even a Lhicknesa of 50 feet ha* been 
found As some, especially foreign, manufacturers object to buying 
phosphates which contain over 3 per cent of oxides of iron and 
aluminium, large quantities of these materials have accumulated 
at the mines. A few manufacturers, aware of the agricultural 
value of South Carolina float*, have established mills in Florida 
for pulverising these soft aluminous deposits, which are sold to 
farmers for use wiLhout conversion into soluble phosphates. 
Experiments are now m progress on the Alabama Experiment 
Station, under control of the chemist, to dclermme the chemical 
composition and agricultural value of these soft phoiphaLes 
when used alone with cotton seed and with cotton seed meal If 
decomposing organic matter, as it believed, renders insoluble 
phosphates available as plant food to any considerable extent, 
Mr. Lupton thinks that the question of cheap phosphates will 
be solved, and that tbe American farmer will be enabled to 
purchase fertilisers at a much less cost than at present 

Messrs W. H Allen and Co have issued tbe thiriy- 
k venth thousand of Dr M, C Cooke’s “ Manual of Structural 
Botany " The book U intended for the use of classes, schools, 
and private students. 

The February number of Natural Science Includes, among 
other things, articles on some problems of the distribution of 
marine animals, by Olio Maes, on Pasteur's method of inocu¬ 
lation and Its hypothetical explication, by G. W. Bulman , the 
Industries of the Maoris, by J W Davis , some recent re 
searches on insect anatomy, by G H, Carpenter , parasites on 
tigs, by G. Murray j the underground waste of the land, by 
H B. Woodward, Owen (concluded), by A, 5 . Woodward , 
and the restoration of extinct animals. 

The following are the arrangements for science lectures at the 
Royal Victoria Hall daring February —Feb 7, Mr J Scott 
Kellie, on Africa and its people , Feb 14, Mr. E Wethered, 
on interesting objects under a microscope ; Feb 21, Mr. 
J. T. Leon, on breathing and burning, Feb. 28, Dr H. 
Foreter Morley, on chemistry of life 

The additions to lhe Zoological Society's Gardens during the 
past week Include seven Assra’s Opossums {Didelpkys asarez) 
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from the Aigenllne Republic, presented by Mr Hill, a Rough 
Terrapin (Clemmys punctularia) from Guiana, presented by Mr 
J J Quelch, C M Z S ; an American Milk Snake (Coluber 
eximtus) from Tennessee, presented by Miss Winifred M. 
Middleton , a Virginian Eagle Owl {Bubo maximus) from South 
America, deposited , two MouQons (OrUs musimon, <J 9 ) from 
Corsica, received in exchange 


OUR ASTRONOMICAL COLUMN 

The Nautical Aimanac for 1896—The new superin¬ 
tendent or the Nautical Almanac office has Introduced a much- 
needed reform into the first almanac, that for 1896, issued under 
his direction The stale of the British Nautical Almanac has 
long been severely criticised as being far from the best possible 
for navigational purposes boLh in form and contents, and by no 
means aallsfactory from the astronomical standpoint A letter 
addressed by the Shipmasters’ Society to Dr Hind, the late 
Superintendent, in November 1891, pointed out the advantage 
to navigators which would be offered by a work published aL a 
popular price, and without that astronomical information which 
11 of no use to sailors Many low priced almanacs arc published, 
indistinctly printed, and having occasional errors in the figures, 
and an official trustworthy book was very desirable In conse 

S |uence of this representation the almanac is now published in two 
orma—as the complete almanac of former years, price 2 s 61 , 
and as ParL I of the Nautical Almanac , specially suited for the 
use of aailoni, price u 

The complete almanac has been revised and added to, many 
of the recommendations of the Nautual Almanac Committee 
of the Royal Astronomical Society, which reported to the 
Admiralty in 1891, having been adopted The small short 
penod terms of nutation have been tabulated, and, correspond¬ 
ing to that, additional day numbers are added so as to enable 
computers to include those small terms in the star corrections. 
The catalogue of stars from which the moon culmmators and stars 
occulted by the moon aie obtained has been revised and en¬ 
larged, and the mean places of the stars of this catalogue, which 
are used during the year, are also included 1 he elements of 
the occult si ions are given in a revised form similar to that 
adopted in most of the other astronomical ephemcridea, so that 
the circumstances of an occultation for any position on the 
earth's surface can be computed with facility here bu been 
a general revision of the constants used 
The small almanac has been arranged by Mr Downing in 
conference with the Hydrographer As the guiding principle in 
publishing this was the minimum of change in the parts of the 
almanac which were (o be extracted and published separately, 
there is still much In the volume that li not needed by sailors, 
but the omission of which would have necessitated the setting 
up of fresh type and much extra work at Lhe Nautical Almanac 
office The monthly part is printed unaltered, and consequently 
contains the sun's ana moon's latitude and longitude, which are 
not required by sailors. The noon epheraendes for the brighter 
planets, Venus, Mars, Jupiter, and Saturn, the catalogue of 
meaQ places of stars, as well as the apparent places of the nine 
stars used for lunar distances, the eclipse section and the tables 
for navigation are then given There Is no doubt that the issue 
of ihu smaller work will confer a real benefit on the shipping 
community, and that it will soon win Its way to popularity 
In announcing these changes lo the Royal Astronomical 
Society, Mr Downing expressed the hope of being able, through 
the economy of lime effect fed by International co-operation in 
some of Lhe work of the office, 10 make considerable future 
additions to Lhe almanac without increasing the burden of the 
British taxpayer The duplicate work done at Berlin, London, 
Para, and Washington involves much waste of energy which 
might be more usefully expended 1 and as a step towards this, 
Mr Dowsing, Jut summer, arranged with Prof; Newcomb, of 
Washing too, to co operate in some of the work of their re¬ 
spective almanacs, and the Admiralty have consented Lo this. 
It is lo be hoped, in the interests of astronomy and of navigation, 
that the scheme may be greatly extended. 

Eclipse Photographv. —The results obtained by M. de la 
Banme PJavinei at Salat Iiies in 1889 (as given in hli lecture 
which appeared in Nature last week), when he photographed 
the corona with photographic actions varying from 185 to 13, 
and found the photographic action of 30 the moat satisfactory, 
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do not agree with those of the English expedition obtained ai 
the same time and place The photographic actions on thti 

f dates exposed with the 20-lnch mirror ofgS-lnchei focus, by the 
ate Father Perry, varied from 19 75 to 790' as calculated by 
Lhe formula given by M de la Uaume Pluvinel, and in every 
cose increase or photographic action gave greater extension of 
Lhe rorona. Mr Rooney’s plates, with the 4-Lnch lens of 61 
inches focus, had been subjected to photographic actions varying 
from 1 II to 177 77, and agreed with Father Perry's in giving 
greater extension with every Increase of photographic action. 
The English results certainly justify the conduiloi^that greater 
photographic action is necessary lo photograph those faint 
extensions of Lhe corona which have been seen, but have 
hitherto eluded attempts to photograph them 

Mr Burnham’s experiments, alluded to by M Pluvinel, do 
not assist us in this question A certain absolute amount of 
light 1 b necessary to give any appreciable photographic effect on 
Lhe plate, and Inis seems to be the chief difficulty in obtaining 
photographs of the external corona. In Mr BumhomN 
experiments he had too much light and had to cut down the 
eiposure m order to get faint contrasts, but there was never any 
question of not "having sufficient light to obtain any photographic 
effect. Captain Abney finds (Phil. Trans vo) clxxx. A, page 
314) that an abrupt change of i per cent in Lhe lutemity of light 
can be detected on a photograph, hence we may look upon a 
negative as a drawing built up of 200 different shades Over 
exposure will of course prevent such faint contrasts as 4 per cent 
being detected, and under exposure will enable fainter con¬ 
trasts to be seen, so long as the limit oj minimum exposure 
necessary to produce any photographic effect ir passed , but the 
evidence from the English expedition renders it extremely 
probable that even with the largest photographic action used 
this limit was not actually reached with the faintest extensions 
of the corona 

Comet Holmes. —Dr. F Cohn, writing about Lhis comet 
from the Observatory in Komgiberg on January 17, finds 
{Astionomische Nachrichten, No 3146), with a 6-incn heliometer 
and a magnification of 65 limes, that lhe nucleus is exactly os a 
star of the 8th magnitude The correction to the ephemeris gi ven 
below is, ab he has deduced, Ab= - o 3s , AS =* - 6" 

Dr K. Schorr, of the Hamburg Observatory, puts the nucleus 
down on the same dale as a 7 2 magnitude star with a small 
nebulosity about it of 5" diameter, but on the iStb he found the 
comet showed a much larger coma, a measurement giving 87" 
The stellar nucleus was also estimated os 7 5 magnitude of 
a diameter 2" 

The ephemens of this comet ib from Prof Schulhof’s calculi 
Lions ( Astronomuche Nachrichten , No 3140) — 
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Comet Brooks (November 19, 

1802) —The following i* 

an ephemeris for Comet Brooks for the ensuing week — 
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The Andromedes. —Although Mr. Maclalr Boraston wa* 
unfortunate In having bad weather on the nights of November 
13 and 14 last, thus obscuring the Leonids, yet Lhe magnificent 
shower of the Andromedes that he describes in Astronomy atid 
Astrophysics for January should have recompensed Urn some 
what for " the great elevation of the radiant point, combined 
with a cloudless tropical sky, the absence of moonlight and the 
unobstructed view of the complete hemisphere, afforded Lhe nc 
plus ultra of astronomical requirement." Observing * n 
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longitude 72’ weit and latitude 17° north, between nh 48m 
ana 5k 48m G.M.T , he deduced the radiant point from 70 
short track meteors, and four coincident itatlonary onei, giving 
its position u R. A 38 s , decl +36" Counts being taken at 
interval* for areas of 6o°, about 18 meteor* per minute were re¬ 
corded, thni making a total number of 108 Tor the enUre hemi¬ 
sphere Id one minute, or 6480 per hour Ai thl* fall went on 
continuously for six hours without any sign of the numbei* 
diminishing, we have the number of meteors 36,880, which 
Mr, Boraston pays must certainly be a minimum, ai many faint 
and rapid ones must have escaped notice A further observa¬ 
tion at Sh 48m showed that the action was still being kept up, 
thus increasing this number to about 60,000 Durmg this display 
it was remarked (hat the meteors appeared much brighter when 
distant from the radiant point ihan in Us vicinity 

A New Method of Photographing the Corona —M 
H Dealandres, in the Compels Rendus of January 23, describes 
a method of photographing the solar corona without the aid of 
absorbing media Sunlight 11 allowed to fall directly on a 
syqtem o? two identical prisms with parallel and inverted faces 
placed at a distance apart, tuch that only a portion of the 
diverging band from the first is intercepted by ihe second. 
After passing through the latter, the rays by recomposition give 
rise to a well defined coloured image of the sun s disc. On 
displacing (he prisms in a line perpendicular to the line joining 
them, the Image assumes different colours, and on moving them 
along It, the range of colours intercepted is made to change 
The prisms may be replaced by gratings In a series of experi¬ 
ments carried 01ft during ihe autumn, nine successive impressions 
of the sun’s image were taken, ranging from the C line till far 
into the ultra violet The object was 10 find the region where 
the light emitted by the corona showed ihe greatest photographic 
difference from that of the diffused sunlight in the atmosphere 
As a matter of fact, a halo distinctly separated from the diffused 
sunlight showed itself on some of the negatives, especially in 
the ultra violet region, which very probably represented the 
corona. But to confirm this, simultaneous exposures at different, 
especially elevated, stations ought to be made, if possible 
during a total eclipse 

GEOGRAPHICAL NOTES 

The February number of the Geographical Journal , in addi¬ 
tion to iwo important papers read before the Royal Geographical 
Society, and already reported in Nature, contain* a brilliant 
account by Mr Conway of the crossing of the Hispar Pass 
The views of mountain acenery were bewildering in their ex¬ 
tent , from the foot of the valley an unbroken glacier was in 
sight, stretching downward from the pass forty mile* distant 
Tnla unrivalled Ice-stream was covered. for the lower twenty 
miles with moraines From (he pass a vast anowfield, surrounded 
by magnificent rock aiguilles, was seen to he below, and from 
this the Blafo glacier descended From the end of the Hispar 
glacier to the end of the Biafo glacier was a distance of eighty 
miles, forming the longest know-pass in the world outside the 
Polar regions Mr. Stephen Wheeler communicate* a paper on 
Mendez Pinto, whose early travel* in the East seem to have been 
unduly discredited. 

It I* announced that the eminent geographical author M 
Elisee Redui hu accepted a professorship in the University of 
RruneU, and will commence hi* woik there by a course of lec¬ 
tures on comparative geography 

Ma AItor Chanlrr’s expedition to Lake Rudolf, by the 
Tana, has reached Hameye, the Ibea Company’* post at the 
head of navigation on the Tana—a position accessible in five 
weelu from tne coast, to which camels, oxen, donkey*, and 
horses can be safely taken Lieutenant Hohnel, who u at¬ 
tached to the expedition, finds that Commander DundaJ has 
placed the Tana from ao to 22 minute^ of longitude too far west, 
and he has searched m vain for the mountain ranges reported by 
Or Peter* 

In a recent journey of some durallon In the SakaUva plain in 
to north west of Madagascar, M. Emile Gautier (according to 
to AmnaUt GJograpkiqiu) found the soil everywhere to consist 
ofa stiff red clay, weathered Into sleep aided lumps and chasm* 
overlying Sedimentary rocks, but quite similar In colour and 
tototer to the red clay which covers the volcanic rocks of the 
plsteait Gautier believes tbit this clay is Identical with the 
UierileoTihe Deccan 
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Major Leverson, the British Commissioner for the delimita¬ 
tion of Ihe frontier between the British South Africa Company's 
territory and the Portuguese possession?, has returned to inis 
country, sfler having earned out extensive Harveys and made 
considerable rectifications in the map of a strip of country 
stretching from the north east corner of the Transvaal northward 
to MajBilcetK The position of (he latter point was fixed as 
i8° 15' 33" S , 33" 51'24'E 

Mr Mackindfr gave the second lecture of his couthc on 
History and Geography, under the auspices of the Royal 
Geographical Society, on Friday evening, when he discussed the 
road to the Indies, showing how the desert route, which led to 
the growth of Palmyra, was superseded by the ocean route after 
the successful rounding of the Cape of Good Hope The theatre 
of history in ancient limes was the region enclosed between the 
pine foresLs of northern Asia and the Indian Ocean, divided into 
separate worlds by a double belt of deserts and steppes 


THE GROWTH OF ELECTRICAL INDUSTRY 

Friday lost Mr W H Preece, F R S , delivered before 
^ the Institution of Electrical Engineers hn inaugural ad- 
dree* as President He said he bad completed his fortieth year 
of continuous service in developing Ihe practical applications of 
electricity for the use and convenience of man, and it appeared 
to him that he could not belter repay the high compliment the 
Institution had conferred on him by electing him, for the second 
lime, to he Us President than by surveying and criticising the 
growth of the various branches of electrical industry with which 
he had been more or less associated during that Jong period. 
In Ihe course of hi* addreis he dealt with telegraphy, submarine 
telegraphy, lightning protection, railway signalling, telephony, 
domestic applications, electrochemical industry, electric light¬ 
ing, power transmission, electric traction, and theoretical view* 
of electricity. 

Speaking of telegraphy, Mr Preece said —The instrument 
that we have principally developed in England is the automatic 
fast speed apparatus, based on a principle of preparing message* 
for transmission by punching, devised by Alexander Bain in 
1848, and improved in its mechanical details by Mr Augustus 
blroh in 1866 This has been my special per, and with the 
electrical assistance of Mr J B Chapman, and the mechanical 
skill of Mr J W Willmot, all the ills that telegraph* are heir 
to have been routed, and the practical speed of working ha* 
been multiplied more than six fold It has been one long 
continual contest between patient observation, inventive skill, 
careful experiment, and technical acquirement on the one hand, 
and resistance, electrostatic capacity, inertia (electro-magnetic 
and mechanical), bad insulation, Impure materials Imperfect 
workmanship, &c , on the other But we have, step by step, 
won all along the line 75 words per minute have become 500 ; 
a possible 130 has become an actual 600. Duplex automatic 
working over cable line* 1* possible, and modes of working 
have been introduced that were thought at one time chimerical 
Xnd impossible 

The result* to which 1 have referred have not been attained 
without very special attention to questions of construction and 
maintenance of the wires, both aerial and submarine, and a 
very complete system of teat Is now applied both before and 
after every line is completed In the early days of telegraphic 
communication very rough and crude teats were applied, and 
the condition of the lines caused serious difficulties ; but at the 
present day we most ascertain the purity of the metal em¬ 
ployed, its mechanical strength, its electrical resistance and 
capacity, its insulation resistance, and the relationship between 
the latter and the conductor resistance, ai well as its speed 
value The employment or copper as the conductor suspended 
on poles in place 0/ Iron, which w« Inaugurated at my Instiga¬ 
tion id 1884, by a very coally experiment between London 
and Newcastle, has had a material influence in increasing the 
speed of working and Improving telegraphy This is due not 
only to ill reduced resistance, nut to tne absence of electro¬ 
magnetic inertia hi a long, single suspended copper wire All 
our long Important telegraphic circuits are now built with 

SJiiO of the arguments used against the proposed transfer of 
the telegraphs to the State wii the notion thit Invention would 
not be featured by a Government department. This has been 
entirely fslriMed Tetegrapby h* been advanced Id this country 
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more rapidly by the British Post Office than by any private 
undertaking, and we have certainly shot ahead of our smart 
cousins on the other ride of the Atlantic, from whom, how¬ 
ever, I am proud to uy, I learnt so much on my visits in 1877 
and 1884. Their engineers are looking to us to develop their 
inventions, and we have done so They cannot always get 
them taken up In the Stales Dlplex, quadruple*, and multi¬ 
plex telegraphy are importations from them, but Lhey have been 
improved in our service by our own developments, and have 
now become the Btaple and the standard modes of working 
No one hoi done more to effect this object than Mr M 
Q 00 per. 

Ad accident in the drafting of the Act of Parliament of 
1868-69 transferring the telegraphs from the hands of private 
companies to that 01 the State, has led to a tremendous develop¬ 
ment of newspaper reporting in Fngiind Few people are 
aware of the immense business done for the press The growth 
of press messages is shown in (he fact that 21,701,968 word* 
paid for in 1871 have grown in 1891 to 600,409,000—an aver 
age of nearly 2,000,000 words per day 

When Mr Gladstone spoke at Newcastle, at the National 
Liberal Federation, in 1891, 390,778 words were signalled to 
different parts of the country This kind of business is not, 
however, confined to the Post Office The Exchange Telegraph 
Company, which commenced operations in 1872, working under 
the license of the Postmaster General, has in London over 800 
instruments at work (120 being in newspaper offices), distn 
buting a daily average of 3,381,134 words to various receiving 
instruments adapted to the requirements of the respective ser¬ 
vices The financial intelligence, for example, being trans¬ 
mitted over Instruments furnished tilth type wheels containing 
the various fractions most in U6e in Stock Exchange quotations 
The latest form of this instrument prints at the rate of forty 
words per minute General and parliamentary intelligence are 
distributed to the clubs over column printers, and legal, sport¬ 
ing, and Parliamentary news to newspapers on specially fast 
tape printers, capable of delivering, in the hands of skilled 
operator* forty five full words per minute to any number 
of subscriber* simultaneously The news transmitted 11 
chiefly commercial and financial, amounting to 2,775,000 words 
per day. 

To return to the purely State telegraphy Some ides of the 
growth of the general telegraphic business of the country may 
be gathered from the following statement, which gives the total 
number of messages paid for in each year — 

i*S* 211,137 

1869 6,830,000 

Transfer took place in 1B70 

1882 31,34s. 861 

1893 70,215,439 

In the course of his review of the history of submarine tele¬ 
graphy, Mr Preece su'd —By far the greatest cable corporation 
in the woild is the Eastern Telegraph Company! whose system 
of 25,376 miles stretches from Cornwall to Bombay, connects 
the northern and southern shores of the Mediterranean with Malta, 
and loins up the various other islands of the Mediterranean and 
the Levant This company, in conjunction with the Eastern 
Eatcnsion and the Eastern and South African Companies, also 
gains access to Australia and New Zealand on the one hand, 
and to the Cape of Good Hope on the other, the combined 
mileage reaching a total of no less than 47,151 This enormous 
system has all grown up within, practically, the last 23 year* 
The form of cable has practically remained unaltered since 
the original Calais cable was laid in 1851 Various sizes of 
core and armour, and various modes of protection from decay, 
havf been used to suit different routes, but the cable of to day 
maybe said to be typically the same as that uied m the English 
Channel in 1851, and in the Atlantic in 1865 

Thafint cable hod gutta-percha as a dielectric, and it is still 
almost exclusively used for submarine cable core ; but the manu¬ 
facture has bo Improved in the last twenty yean that a core 
ijavfrg on intulator weighing 150 lbs per naut, which then had 
a dielectric resistance of some 250 megohms a naut at 75° F , 
can now be obtained,giving 20co megohms at the seine tempera¬ 
ture. India robber it creeping In, owing to the high price and 
scarcity of gutia-peroha 

Neat to strong tide*, rocky bottoms, anchor*, and shallow 
water, Ihe greatest enemy to submarine cablet, more especially 
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m the tropics, has proved to be the teredo of vinous species > 
but ibis depredatory worm has been utterly routed by covering 
the gutla percha core with a lapping of thin brass tape laid on 
spirally A remarkable thing about this I it Lie insect is that, 
whereas twenty year* ago it was practically unknown in our 
English waters, it ha* now gradually spread all round our 
coasts, with the exception, perhaps, of the North &ea A new 
cable about to connect Scotland and Ireland is being served 
with brass (ape 

With the cables has grown up a fleet of telegraph ships to lay 
and maintain them ' In 1B53 the Monarch, belongIng to the 
Electric Telegraph Company, was the only ship permanently 
employed as a repairing telegraph ship , now, in 1893, the cable 
fleet of Lhe world numbers no less than 37, of which seven 
belong to Government administrations and the rest to private 
companies, the Eastern Telegraph Company heading tne list 
with five vessels 

Perhaps the most remarkable history of a cable is the follow¬ 
ing — In 1859 the light cables laid in 1853 from Orfordness to 
Holland were picked up and replaced by a heavier one A few 
nauls were sola to Lhe Isle of Man Telegraph Company, arid 
had an extra sheath laid on This cable was submerged between 
that island and St Bees, where it remained unLil 1885, when it 
was replaced by a three-core cable It was again put under 
water in 1886 aJ part of the cable between Uist and Hams, in 
the Hebrides, where it still lies, ai good as ever The dura¬ 
bility of submarine cables is remarkable That laid between 
Deachy Head and Dieppe in 1861 is still working, and that 
laid between Deachy Head and Havre in 1870 has broken 
within the last month for the Jint time 

Despite the enormous growth of submarine cables during 
these lorly-two years, there would appear to be plenty of scope 
for Mill further extension The Pacmc still remains untouched, 
and the project ia at (be present lime under consideration to 
connect our possessions in North America with those in 
Australia. 

The following is the passage relating to telephony —I had 
the good fortune in 1677 to bring to England the first pmr or 
radical lelephones They had been given to me in New York 
y Graham Bell himself After a series or experiment!, I 
brought them before lhe British Association meeting, which 
was held that year at Plymouth Who at that lime could have 
unioned that the instruments, which wttftthen but toys, would, 
within sixteen years, have become JM|uKy of commercuJ, 
and almost of domestic, life 7 YttgHday the number of 
telephones in actual use may pretty^Ply ne pul down at a 
million I 

During 1878 Edison devised hi* carbon transmitter, and 
Prof Hughes presented his " microphone" to the world 
These Inventions made the telephone a practical instrument of 
vasL commercial importance It may be said to have sprung 
Into existence well-nigh perfect , and Lhe fewness of the actual 
improvements on th? Bell receiver and the Hughes microphone 
is tcaicely more astonishing than the immense number of fruit¬ 
less attempts at improvement that have been made Even now 
Lhe original instruments aTe not easily beaten 

The institution of telephone exchanges has led to a develop 
mem of systems of switching that might fairly be considered a 
special study in themselves, and Lhe demand for commuoieation 
between distant places has necessitated the application of much 
special attention to the method of constructing lines and of 
arranging circuits. 

It is in this latter field that I have been a diligent worker, 
and the application of Lhe *0 called 11 K R n law has proved cl 
material benefit id connection with the problems of long-distance 
telephony It is a law which Jmplle* that the number of signals 
that con be liusmitted per second through any circuit depends 
solely on the capacity fK) and the remittance (R) of the circuit 
It 11 very much the fashion to deny the accuracy of the K R law 
This la probably the result of ignorance of its meaning or 0/ it* 
interpretation. Some speak of It a* empirical, other* scoff at it 
as Imaginary, and some sneer at it as an impossible law ; but 
It is a Jaw that hu determined the dimensions and speed of 
working of all our long submarine cables » It determine* th e 
number of arm* a circuit can carry on the multiplex system, rhe 
■peed attainable with the Wheatstone syitem, and thq distance 
to which it 1* possible to work quadruplex ; it is a law that has 
enabled us to bring London and Pana within clear telephone 
speech of each other, and which will probably before the year 
is out enable Dublin and Belfast to apeak to London—a message 


February 2, 1893J 


3 2 9 


NA TURE 


peace to Ireland a a solid and substantial as any promised 
political proposal. 

The New York and Chicago trunk line is 950 miles long, 
rnd It is built with 435 lbs (or No 8 S W G ) copper wire 
This wire gives a resistance of 2 06 ohms per mile, which is 
easily verified , but it is said by Mr Wetzler to have a capacity 
nf o 0158 microfarad per mile, which cannot be verified, and 
which is absurdly high o 0158 microfarad was a measurement 
made by me in England on an old line, but I have frequently 
pointed out that owing to the use of earth wires the capacity of 
nur English lines is very much greater than that of American 
lines Mr Edison discovered this in 1872 when he came tu 
England to introduce his automatic system Moreover, I have 
alio pointed out that induction still further diminishes 
this capacity The Eons circuit does not exceed o 005 
microfarad per mile I should estimate the Chicago circuiL 
at o 004 microfarad per mile, and the K R at 75 °°» 
which gives a result that quite accords with the opinions 
that I nave heard expressed by Lhose who have tried Lhe two 
Lircuits as to the relative efficiency of the Pans and Chicago 
lines My American friends would have done beLler if they 
had used thicker wire I should have specified 600 lbs per 
mile , but if it had been in England I should have used toon \b% , 
for we cannot dispense entirely with cables and underground 
work as they have done in the States, and the increased capacity 
introduced must be compensated for by reduced resistance A<s 
a matter of fact, I once proposed 1200 lbs wire for a circuit 
Itetween London and Berlin—a distance of 76a miles, including 
a cable 55 mifes long 

The beneficial effect of induction as a negative capacity is 
observed when working a circuit telegraphically with automatic 
high-speed apparatus Thus, on two copper wires 450 miles 
long, making 900 miles altogether, the speed on each single Mire 
was 120 words per minute, and on metallic circuit — 

Loop v\d different routes 120 words per minute 

,, on same poles 150 ,» ,, 

So that the improvement effected by induction was 25 per cent 

There Is no difficulty in measuring K of a metallic loop 1 he 
Wheatstone bridge determines it at once There la more diffi¬ 
culty in obtaining K It cannot be measured directly But 
with a metallic loop of copper, partly overhead and partly under 
ground, there are several modifications required, due to electro 
staLic and electro magnetic induction, which arc at present 
beyond the reach of formula, and render it difficult to determine 
the capacity except approximately from the telephonic effects 
themselves Thus the capacity on the London-Paris circuit 
proved to be only one-half of that obtained by calculation, and 
every long circuit will require its own K to be determined by 
comparison with an empirical K R scale Such a scale I have 
determined by careful experiment on artificial cables, 

I have recently devised a new form of cable which will pro¬ 
bably quadruple the rale of telegraph working to America, 
*nd I ma y Ba y with all confidence that there is no theoretical 
reason whatever why we should not converse between London 
and every capital In Europe, while it is not impossible to speak 
even across the Allantic 

With regard to electric lighting, Mr Preece said that many 
efforts are being made to utilise the waste forces of nature in 
producing electric currents for the economical supply of the 
hght In America, Scotland, Switzerland, Italy, and, indeed, 
wherever waterfalls are available, electric plant is being installed 
to convert the energy of the fell into the useful form of electricity 
At Tivoli, near Rome, a fall of 165 feet is used to work six 
turbines of 350 horse-power each, giving a loo horse power in 
Six high-pressure alternators working in parallel send 
electrical energy it over 5000 volts pressure io Porta Pia, near 
Rome, 14 6 miles from Tivoli, through four stranded copper 
conductors, each having a diameter of 13mm , and bunched into 
one metallic loop, giving a total reliance of 4 ohms At Porta 
Pia the 5000 volts are reduced to 2060, and the currents are dis¬ 
tributed to several substations spread over the city, where they 
are again lowered to the safe pressure of 102 volts, at which 
voltage the current 11 supplied to the consumer on the three-wire 
system. There are Goo arcs and 30,000 glow lamps in use In 
Rome, but they are not all supplied from Tivoli. Mr Preece 
l ^»P*cted this installation only a lew days ago, and found every- 
tbing working smoothly and efficiently under the able guidance 
of Prof. Mengarinl. 

Water power abolishes the coal bill, but it must be remembered 
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lhat Lhe cost of maintenance of machinery and of the erection 
and upkeep of conductor', limits the distance to which the energy 
of falling water can be economically transmitted The proposal 
to light New York by currents generated at Niagara is at pre¬ 
sent financially absurd It is doubtful whether it will lie 
commercially advantageous at Buffalo 30 miles away, but it 
is certain that at Tivoli it can be ao applied with advantage and 
profit 

I here .9 much water power in Lhis country that might be use¬ 
fully employed At Worcester it is proposed to use the water 
of the 'I cine, a tributary of the Severn, to supply electrical 
energy to the city—an experiment that will be watched with con¬ 
siderable interest, for the use of water power will solve the 
difficulty occasioned by light loads during the small hours and 
daylight Keswick and Lynton have already been so served, 
but on a small scale only There are many towns whose public 
streets could be bnlliantl) illuminated by the streams running 
past them, but there is much fear nnd distrust. to he removed 
from the minds of our local magnates, and a considerable amount 
of education necessary before the public will receive the fulL 
value of the gifts that nature bo freely places at its disposal, and 
the engineer so thoroughly converts into a utilitarian form 

The following are some extracts from the passage in which 
theoretical views of electricity are discussed — 

In Lhe Presidential address which 1 delivered to the Society 
of Telegraph Engineers and Electricians in 1880, I took Lhe 
opportunity to formulate the theoretical view$ of electricity that 
I hail acquired at the feet of Faraday It is not given to every 
boy to have his great ambitions realised One oT my ambitions 
as an earnest listener to Faraday's simple and delightful lectures 
was to be his assistant, and in almost lhe last investigation he 
undertook on clccrric induction in underground wires it was my 
privilege to see much of him, and to prepare many experiments 
for him Farly in 1854, at his wish, I carried out for Mr 
Latimer Clerk certain experiments on the comparative effect of 
increments of voltage in increasing the rale of transmission of 
signals through long telegraph circuits It was found that 
variation of voltage had no effect Currents from 31 and from 
500 cells sent through 768 miles of guLta percha covered under 
ground wire showed precisely the same velocity These experi¬ 
ments were sent by Faraday to Mellon], who had prompted the 
wish, and Melloni ('* Faraday's Researches," vol 111 page 577) 
remarked 44 The equal velouty of currents of various tensions 
offers a fine argument in favour of the opinion of those who sup¬ 
pose the electric current to be analogous to the vibrations of air 
under the action of sonorous bodies ’ This is to be found in 
the very last contribution inserted in the greatest work ever 
published on our science, " Faraday's Experimental Researches 
in Electricity " 

Faraday's views were subsequently expounded and extended 
by Maxwell, who said " Faraday, in his mind a eye, saw lines 
of force traversing all space, where the mathematician saw 
centres of force attracting at a distance , Faraday saw a 
medium where they saw nothing but distance , Faraday sought 
the seat of the phenomena iu real actions going on in tne 
medium, they were satisfied that they had found it in a power 
of action at a distance Impressed on the electric fluids" (Max¬ 
well, “Electricity," vol 1 page 10) 

Since Lhat penod I have never regarded electricity as any¬ 
thing else but os a form of energy, and its effects as modes of 
motion of the molecules of matter and of the ether that fills 
all space , and during my long apprenticeship of forty years I 
have never examined one experiment or consldeied one fact 
that was not explicable on this theory 

Electricity is energy which is transmitted by matter and 
through space by certain disturbances the result and the 
equivalent of work done, and in certain orderly and law regu¬ 
lated forms, called " electro magnetic waves" It is not 
difficult to conceive the ether carved or the molecules of 
matter swayed or excited In definite periodic wavei A 
molecule Is subject to all kinds of motion—translation, oscilfa- 
Lion, rotation upon its own axu, and revolution about some 
external axis Clausius {Pogg Ann, clvi p 618) suggested 
that the atoms or groups of atoms constituting a molecule 
revolve around one another similarly to planeis, and are 
sometimes nearer to and sometimes further from each 
other. The difference between the infinitely great and 
the infinitely little is only one of degree. The motions 
of the solar system and that of a molecule of water 
are similar These motions are imparted to and transmitted by 
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the ether, and they are taken up again by matter One kind 
of wave gives us light, another radiant heat, another magnetism, 
and another electrification The rale at which these waves 
move U the same, viz 30,000,000,000 centimetres, or 192,000 
miles, per second It is only their form and their frequency 
that differ Matter and ether are subject to strains, currents, 
vortices, and undulations, and every single electro-magnetic 
phenomenon can be compounded of or reduced to one or other of 
these mechanical disturbances Rotation In one direction 
gives positive, electrification . rotation in the opposite direction 
gives negative electrification A whirl in one direction ^ives 
us north magnetism , in another direction, south magnetism 
Hertz, lhe experimental exponent of Maxwell's views, has 
shown the existence of electro magnetic waves, and has proved 
their reflection, refraction, and interference The rate of their 
propagahon Is the same in eLher, air, and conducting wires 
The moit recent discoveries and deductions arc all in accord¬ 
ance with this mechanical theory J J Thomson's views that 
at high temperatures, in the net of dissociation, all gases, and 
Dewar and Fleming s conclusion that at low temperatures—in 
fact, at the absolute zero of temperature—all metals become 
perfect conductors, might almost have been predicl ed Hysteresis 
and Foucault losses are mere wastes of energy, due to molecular 
friction or to internal work done on the molecules, assisted by 
bad deugn and impure material , but, being measurable and 
comprehensible, Lheir reduction to a minimum has become 
possible and actual 1 

It is a misfortune that a beautiful hypothesis like Maxu ell’s 
electro magnetic theory of light has been discussed almost solely 
by mathematicians Its consideration has been confined to a 
small and exclusive class It has not reached the public, and 
this 11 to l>e regretted, for, after all, it is the many, and not the 
few, that determine the acceptance or refusal of a theory The 
existence of the ether is now thoroughly comprehensible Light 
is now regarded as an electro-magnetic disturbance The eye is 
an extremely sensitive and delicate electro magnetic instrument 
The difference between luminous, thermic, and electro magnetic 
waves is one of frequency and form We thus have to consider 
the propagation of these waves not only in the c mduclor and in 
the dielectric in the direction of the circuit itself, but in the 
ether at right angles to Lhis direction The former produces 
currents in the conductor, and the latter induction and secondary 
effects in contiguous conductors. Thui it is easy to see why 1 
electric and magnetic lines of fOTce are at right angles to each 
other, and each of them perpendicular to the line of propagation 
of the primary electro magnetic wave, and why the IransversAl 
disturbances are secondary waves of electro magnetic energy 
which can be transformed into electric currents of opjxmtc 
direction whenever contiguous conductors lie in their path so as 
to be cut by these lines of force in the proper direction Indue 
lion is thus mere transformation of energy whose direction and 
magnitude are easily calculated 

It is by following out this line of thought that I have 
recently succeeded In sending messages by Mone signals across 
the Bristol Channel between Lavemock and Flat Holm, a dis¬ 
tance of 3 1 miles 'lhe electro magnetic disturbances were 
excited by primary alternating currents 111 a copper wire, 
1237 yards long, erected on poles along the top of the 
cliff on the mainland The radiant electro mignclic energy 
wu transformed into currents again jn a secondary circuit, 
610 yards long, laid along the island The strength of these 
secondary Induced currents complied almost exactly with calcu¬ 
lations. The result! attained, the apparatus used, the pre¬ 
cautions taken to separate effects of induction from effecti of 
conduction , the elimination of mere earth currents from electro 
magnetic disturbances in air, will form the kubject of a separate 
paper, for their prefer consideration would be too tedious for an 
address 1 allude to them no* only to illustrate the existence 
of one of the greatest proofs of the truth of a theory, viz Lhe 
practical development and verification of a conclusion predicted 
from mere theoretical considerations 

The oscillatory character of Lhe discharge of a Leyden jar, 
which was discovered by Henry In 1842, 11 an admirable 
proof of this molecular theory It two jars, precisely similar as 
regards capacity and circuit inertia, be placed near each other 
with LhClr plane! parallel, and one of them is charged and dis¬ 
charged, iho other responds lympsthetlcaily, as do two similarly 
pilchjtf 1 tuning-forks when one la excited Professor Oliver 
Lodge, who has made thu field bis own, has shown Lhat by 
varying Lhe capacity of the jars and the Inertia of the circuit, 
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oscillations can be produced to give any required rate of oscilla¬ 
tion from one to 300 millions per second 

In a room or theatre, when these discharges are excited, it ii 
a common thing to see sympathetic sparks upon Lhe spangled 
walls, and among the metallic objects scattered about The 
whole place 19 an electric field, which is violently disturbed at 
every spaik, and everything which is *' ^yntomsed," as Oliver 
Lodfje calls it, to the main discharge, responds in this way 

It is impossible to account for these effects, which are all cases 
of transformed kinetic energy, except on the mechanical theory 
which I have advanced We have a source of disturbance, we 
have energy transmitted in waves, we have wave transformed 
into disturbance again Energy passes through its various stages 
by Lhe motion of matter and Lhe action of the ether Every¬ 
thing is accounted for and nothing is lost Waste energy only 
means energy in Lhe wrong place 


YEZO AND THE AINU 

WO papers on recent travels in Lhe Island of Yezo were read 
to the Royal Geographical Society on Monday evening 
Prof J Milne, F R S , whose paper was read by Lhe Secretary, 
made a journey to the north east of the island by sea in I&9I, and 
returned by land, crossing Yezo almost through its centre He 
was accompanied by Mr John Revilliod, and travelled with a 
view to studying the volcanic geology of the regions Landing at 
Kuslnro, interesting on account of the relics 6/pre Ainu inhabit¬ 
ants, and on account of us coal mines, they ascended the Knsuri 
river 10 Shibeeha, where there is a great convict prison and 
sulphur refinery, the raw sulphur being obtained from the vol¬ 
cano Atosanobon, lo which there is a railway twenty miles long 
In this locality the violence of the escape of steam from the bod¬ 
ing springs exceeds anything seen elsewhere in Japan, New 
Zealand, or Iceland A new road, thirty seven miles long, led 
from the volcano to Aposhin, on the north-east coast, where a 
factory for making matches has recently been erected, on account 
of the abundance of the white-stemmed poplar, the timber of 
which is much more readily worked in the fresh state than when 
dried A boat journey was made in a small dug out canoe under 
rugged cliffs from 500 feet to 1000 feet in height, for thirty miles 
to Shintoki, where there is a great sulphur mine From some 
of the volcanic craters fused sulphur flow# tike lava, and crystal¬ 
lises in an almost pure state A trip from Nemuro to the nearer 
Kurile Islands was followed by the main feature of the journey, 
a nde from Yubets, on the north coast, up the Yubeta river, 
across the watershed, and down the Ishikan river, to the west 
coast Groups of convicts working on the new roads, which are 
being made across Lhe island, were almost the only people met 
with Vast groves of tall bamboo grass everywhere impeded 
the traveller, and insects of all kinds proved very troublesome 
There was little or no sign of larger animal life 

Mr A H Savage Landor also read a paper He had 

wandered all round Yezo and up several of the largest rivers 
quite alone, and with no object save curiosity and the desire to 
study the Ainu at home The main part or his equipment was 
a great store of minting material, of which he made good use 
In portraying both the natives and Lhe scenery of thq island 
The Ainu accessible from Hakodate, who have been frequently 
visited and often described, are almost all Japanese half-breeds, 
and much influenced in customs and costume by their southern 
neighbours The Ainu of the interior and Lhe more distant 
parts of the coast were very different The true Amu villages 
are intensely filthy, and the vermin in them make life almost 
uniupporlable to a HtraDger, minute black flies, which swarm In 
Incredible hosts, being the wont The people, although good- 
humoured, are sunk in the most degraded aavagery Their 
marriage customs seem to be summed up in unqualified 
promiicuity, the Ainu disclaiming any idea of being better than 
Dean or dogs. Tbe Amu language is poor in words, and 
many of them show a curious resemblance to words of Anglo 
Saxon origin, Chip, for ship , Do, day, Mukku, mule, 
Fqm % bone , Fu, road ; To, two , \Vokha , water. The religious 
beliefs of the Aina can hardly be dignified by such a term j they- 
are merely superstitions. In travelling along the south-west 
coast there was often considerable danger from the waves 
washing over the narrow truck which wound between the 
boulders on the beach Fog prevails along the east coast in 
summer, probably 00 account of the Kuro-Slwo encountering a 
cold current off 1 the island. The upper Tokachl river wu the 
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most remote part of Yezo visited, a region which had scarcely 
been traversed by the Japanese Here ihe Aina were found to 
be more hairy than elsewhere, and to present many Aryan 
features in their general appearance One peculiar fact brought 
oat by many measurements was the remarkable length of their 
arms. The measurement across the outstretched arms is always 
from three to five Inches more Lhan the height of the individual 
The future capital of Hokkaido (the name given to Yezo and 
the Kurile Islands collectively) 11 to be erected on the 
Kamikawa plain, in the very centre of Yezo, and roads are 
being pushed forward to connect it with all parts of the coast 
It will, when completed, take the place of the present capital, 
Sapporo According to Japanese mipq Mr Landor's journey 
extended to 5000 miles, but his own reckoning puts it as 3800 , 
almost the whole distance was done on horseback 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —By the death of Prof Westwood on January 2 the 
University lost one of the mo-t learned of its members, and 
another Link with the earlier study of science in Oxford is gone 
Prof Westwood became Hope Professor on the foundation of 
the chair by the Kev F W Hope in 1861, and afterwards 
devoted his time to the perfecting of the collection which Mr 
Hope beBtowcd on the University The collection, which has 
received considerable additions from other sources, including the 
Burchell coHecuon, Wallace s types, 8cc , has attained some¬ 
what unmanageable proportions, and its present quarters are 
too small for its proper display Whoever succeeds to the 
chair, it 1 b to be hoped that suitable provision will be afforded 
to enable him to make the collection of more use to University 
studies than has hitherto been the case. 

In November last an examination for a RadcUTe Travelling 
Fellowship, thrown open, pro hac vicc t Lo all branches of natural 
science, was held, but the result hai not yet been announced 
It is now announced Lhat an examination will be held during 
Ail term for a second RadchfTe Fellowship, the subjects being 
■tftctly medical It is believed that the results of the two ex¬ 
aminations will be published together at ihe end of this term 
There is some dissatisfaction at the delay in announcing the 
retail of the first examination 

Prof Ray Lankoster has recovered from the illness which 
necessitated hit absence from Oxford last term, and has resumed 
hit lecture! on the Vertebrata and a senior course on the 
Arachnid a 

The Mathematical Scholarships and Exhibitions have been 
awarded u follows ■— 

Senior Mathematical Scholar, R C Fowler, B A , of New 
College 

Proxime Accetait, S F White, B A , of Wadham College, 
to whom the Examiners have awarded Lady HerschelL's book 

Junior Mstthematical Scholar, C B Underhill, Balhol 

College 

Junior Mathematical Exhibition, J F. McKean, Hertford 
College 

Proxime Acceasit, W C. Childs, Corpus Chnsti College 

The Ducheit of Marlborough has bestowed on the Chemical 
Department (he entire collection of chemical and electrical 
apparatus belonging to the late Duke The collection, which 
includes two exceptionally fine spectroscope.', delicate balances, 
Ac,, hat been brought to the Museum from Blenheim, and 
forms a valuable addition to the Chemical Laboratory. 

Mr, E. L. Collls, of Keble, is President, and Mr M D 
Hltlp of New College, it Treasurer of the Junior Scientific 
Club this term, and Messrs C H H Walker, of University 
College, and T H Butler, of Corpus Chnsti, are respectively 
Chemical and Biological Secretaries The first meeting u held 
on Wednesday, February 1, whaq Mr J E Marifa exhibits 
tome products of the electrical furnace, and Messrs, Finn and 
Fremantla read papers on East Africa and Hermaphroditism 

At a meeting of the Biological Club, on Saturday last, Mr 
b G. C Bourne read a paper on the Influence of the nucleus on 
the cell. 

Cambridge.— The Senate have resolved to appoint a Demon¬ 
strator In Falaocooloay lo connection with the Geological 
Department, He will have no stipend from the University, 
but will be remunerated from the feet paid by students. 
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Dr Allbult, Regius Professor of Physic, Dr A MacAlister, 
Professor of Anatomy, and Dr Donald MacAluler, University 
Lecturer in Medicine, have been appointed to represent the 
University at the Eleventh International Medical Congress to 
be held at Rouie in September next 

Dr W II Gaskcll h as been appointed a member of the 
Special Board for Medicine, and Mr C T Heycock a member 
of the Special board for Physics and Chemistry Dr Ransomc, 
F R S , Honorary Fellow of tionville and Caius College , Dr. 
Corfield, F R S, Professor of Hygiene and Public Health in 
University College, London, Dr J Lane Natter, Professor of 
Military Hygiene at Nelley , an 1 Dr Thorne Thorne, 
F R S , Medical Officer to H M Local Government 
Board, have been appointed Examiners in State Medicine for 
ihe Diploma in Public Health during the current year 

Sir (j C Stokes and Dr Hobson have been elected Exam¬ 
iners for the Adams Memorial Prize to be awarded in 1895 
Mr E H AcLon, of St John’s, and Mr T H Easterfield, 
of Clare, have been approved ns Teacher* of Chemistry with 
reference to the regulations for medical and surgical degrees 


SOCIETIES AND ACADEMIES 
London 


Royal Society, December 15, 1892 —“Experiments on the 
Action of Light on Bacillus ant hi acts " By Prof Marshall 
Ward, F R S 

It is abundantly evinced by experiments lhat direct insolation 
in some way leads Lo the destruction of sporei of Banllus 
anthracts l nnd in so far the results merely confirm what had 
already been discovered by Downed and Blunt in 1877 and 
1878 1 

1 rom the fact lhat an apparent retardation of the development 
of the colonies on plates exposed to lighL was observed several 
tunes under circumstances which suggested a direct inhibitory 
action of even ordinary daylight, Ihe author went further into 
ihia particular question with results as startling as they are import¬ 
ant, for if the eaplanation given of the phenomena observed in the 
following experiments turns out to be the correct one, we stand 
face to face with the fact that by far the most potent factor in 
the purification of the air and rivers of bacteria is the sunlight 
I he fact that direct sunlight is efficacious as a bactericide has 
been long suspected, hut put forward very vaguely in most coses 

Starting from the observation that a test tube, or small flask 
containing a few c c of Thames water with many hundreds of 
thousands of anthrax spores in it may be enLlrely rid of living 
spores by continued exposure daily for a few days lo the light of 
the sun, and that even a fe^v weeks of bright summer daylight 
—not direct insolation—reduce* the number of spores capable of 
development on gelatine, it seemed worth while to try the effect 
of direct insolation on plate-cultures to seed ihe results could be 
got more quickly and definitely J 

Preliminary trials with gelatine plate-cultures at Lhe end of 
the summer soon showed that precautions of several kinds were 
necessary The direct exposure of an ordinary plate-culture to 
Lhe full light of even a beptember or October sun, especially in 
the afternoon, usually leads at once lo ihe running and lique 
faction of the gelatine, and although Lhe exposed plates eventually 
showed fewer anthrax colonies than similar plates not exposed, 
Lhe matter was too complicated to give satisfactory results. 
Obviously one objection was that the spores might have begun 
Lo germinate, and theyoung colonies killed by the high tempera 
lures 

Experiments made In October with gelatine plates wrapped in 
black paper, in which a figure—a square, cross, or letter—wm 
cut, also led to results 100 indefinite for satisfaction, although it 
was clear in some cues that if the plates lay quite flaq the 
illuminated area was on the whole clear of colonies, while that 
part of the plate covered by the paper was full of colonies 

But another source of vexation arose. After the plates had been 
exposed lo the sunlight for, say, six hours, it was necessary to 
put them In the incubator (2o°-aj“ C was the temperature 
used) for Lwo days or so, to develop lhe colonies, and in many 
cases it was observed that by the time the colonies were sufficienlly 
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far advanced to show up clearly, liquefaction hid extended bo 
fir u to render the figure blurred ft rid doubtful 

Stencil plates of zinc were employed with, at first, equally 
uncertain results The stencil plate was fixed to the bottom of 
the plate culture, outside, and every other part covered with 
blackened paper (he plate wai then placed on a level surface, 
the itencil-covered face upward, and exposed to the direct sun¬ 
light. As before, the gelatine softened and in many cases ran, 
and the results were uncertain, though not altogether dis¬ 
couraging 

In November it was found that more definite results could be 
obtained, and the problem was aL lost solved 

Meanwhile it had already been found possible to obtain sun 
prints m the following way with agar plates Ordinary agar 
was heated and allowed to cool to between 50° and 6o u C , and 
was then richly infected with anthrax spores, and made into 
plates as usual Such plates were then covered wuh a stencil 
plate on the lower face—the stencil plate being therefore separa¬ 
ted from the infected agar only by the glass of the plate—and 
wrapped elsewhere closely in dull black paper, so that, on ex 
posure to the aun only the cut-out figure or letter allowed Lhe 
solar rays to reach the agar 

Such plates were then exposed to Lhe direct rays of the Octo¬ 
ber aun for from two to six hours, or they were placed on the 



ring of a retort Hand, stencil downwards, and the sunlight 
reflected upwards from a plane mirror below 

After the insolation these plates were incubated for at least 
forty-eight hours at 20° C , and on removing the wrappers the 
colonies of anthrax were found densely covering all ports of Lhe 
plate except the area—a letter or cross, &c —exposed to the 
sunlight. There, however, the spores were killed, and the 
agar remained perfectly clear, showing the form of a sharp 
transparent letter, cross, &c, in r groundwork rendered cloudy 
and opaaue by the innumerable colonics of anthrax. 

Experiments proved that this was not due to high tempera¬ 
ture, for a thermometer with its bulb next the Insolated glass 
rarely rose beyond 14 s to i6 a C , and never beyond |8°C,, and 
even if the thermometer did not record the temperature inside 
the plate, this can scarcely have been much higher. 

As long as this latter point remained uncertain, however, the 
experiments could not be regarded as satisfactory ; whence it 
was necessary to again hare recourse to gelatine cultures, The 
gelatine employed began to ran at 29” C , and in November Jt 
was found that such plates exposed outside, either to dlrecLly 
incident sunshine, or to directly reflected rays, showed a tern- 
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perature of 12" to 13° C at Lhe imolaled glass surface, and even ► 
five to Six hoars expoiure caused no running of Lhe gelatine 
The following experiment may be selected as a type of Lhe 
rest — A (Fig, l) is the upright of an ordinary retort-stand , on 
the ring B rested a gelatine plate culture of anthrax spores, 
covered with black paper everywhere except the cut out letter 
E, seen on Its lower face C was an ordinary plane microscope 
mirror with its arm fitted to a cork on a 

The whole was placed in the middle of a field at 
9 30 a m on Wednesday, November 30, and exposed to 

the clear, hut low, sunshine which prevailed that day, the 

mirror being so arranged (from time to time as necessary) as to 
reflect the light on the E the whole period, until 3 30 p m , 
when (he plate was removed and placed in the dark incuhalor 
at 20° C On the following Friday—1 e after less than forty- 
eight hours' incubation—Lhe letter e stood out sharp and clearly 
transparent from the faint grey of the rest of the piste of gela- 
1 line Not a trace of anthrax could be found in the clear area, 

| even with the microscope, while the grey and almost opaaue 

| appearance of the rest of the plate was due to innumerable 
colonies of that organism which had developed in the interval 
It was impossible to incubate the plate longer for fear of lique¬ 
faction, whence the sceptical may reply that the anthrax exposed 
to light was only retarded , Lhe experiments with agar show that 
fcuch is not the case, however, and that if the insolation is com- 
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plete the spores are rendered incapable of germinating at all, 
as proved ny removing pieces of the clear Pgar or gelatine and 
attempting to make lube cultures from them in all cases where 
insolation is complete they remain sterile 

The chief value of these gelatine plate exposures In November, 
however, is that they prove conclusively (l) that the rays of a 
winter sun are capable, even if reflected, of killing the spores, 
and (a) that it Is really the solar rays which do this directly, and 
not any effect of a higher temperature, since the gelatine remains 
solid throughout 

Experience has shown, however, that some precautions are 
necessary in selecting the anthrax cultures employed for these 
experiments with gelatine The light certainly retards or kill* 
(according to its intensity or the length of exposure) virulent 
spores, but If one takes the spores, mixed with vegetative bacilhj 
direct from a thoroughly liquefied gelatine culture, or from £ 
bouillon culture, (he plates are apt to be liquefied too rapidly for 
the proper development of the light print, evidently because bo 
much of the liquifying enzyme Is carried in when Inoculating 
the plates The same danger is run when active bacilli alone 
are employed 

The best method of avoiding Lheie disadvantages haa been 
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fount] to be the following, and it has the additional merit of 
enabling us to prove, beyond all doubt, that the ripe spores of 
Bacillus anthracu are really inhibited or killed by sunlight. 

A few c c of iterile distilled water in a tube are thoroughly 
saturated with the anthrax spores taken frim an old culture which 
has never been exposed to light, and the tube placed for twenty 
four hours at 56*0 , this kills all immature spores, bacilli, 
and enzymes, and leaves us with a crop oT the most resistant and 
fhlly matured virulent spores 

Experiments with such spores have been made to determine 
the relative power of the different rays of the spectrum to destroy 
the anthrax. 

It is necessary to note first, however, that in experimenting 
with the electric liRht, although but few exposures have been 
made as yet, it is evident that its effects are feebler than those of 
the winter sun 

At present u has only been possible to observe that the in 
hibitmg effects are stronger at the blue end of the spectrum than 
at the red, and exposures to sunlight passing through coloured 
glasses confirm this result , but the observations are being con¬ 
tinued in the hope of getting a perfectly sharp rccoul of the 
effects of each set of rays 

The following senes of experiments are quoted in detail, 
because they teach several details of importance, m addition to 
proving the main fact 

On December 7 three gelatine plates and five agar plates were 
prepared with spores from a very vigorous and virulent agar lube 
of anthrax. The spores, which were quite mature, were not 
subjected tohtfkt, but simply shaken in sterile water to wash and 
separate them thoroughly 

The three gelatine plates were made at 35° C , the agar plates 
at 60" C , neither of which temperatures could injure the ripe 
sporea. 

The three gelatine plates were labelled / i f / 2, and p 3, and 
the agar plates / 4 to p 8 in order 

Immediately after making the plates, all were exposed to the 
December mn, except plates p 4, p 5, and p 6, and this was 
dona as follows —In each case the plate had a stencil plate 
with a cut out letter on its lower face, and arranged as described 
above 

/I, a gelatine plate with a large letter M, was exposed, face 
down, to the light reflected from a mirror (see Fig 1) for three 
hours on December 7, and for four hours on December 8, the 
interval being parsed In a cold room ( t about B°-9 P C ), and then 
incubated at 20“ in the dark 

p 8 waa treated In exactly the same manner But this was an 
agar plate with a large W 

P 2, a gelatine plate with a large H, was exposed and heated 
in the same way, except that no mirror was used, Lhe latter 
being upwards towards the sun 

/ 3* a gelatine plate wiLh a large U, was similarly exposed, 
face up, but a plane mirror arranged to reflect light down 
upon it 

/ 7 i *n agar plate with a large E, was treated exactly as the 
last 

There now remain the three agar plates, p 4, p 5, and p 6, to 
account for 

p 4 was placed forthwith in Lhe dark incubator at 20 D C 

P 5 ft nd p 6 were kept for eighteen hours in a drawer, the 
average temperature of which is almost 16 0 C , and were not 
exposed till next day (December 8), when they lay for five hours, 
face upwards, and with a minor above them / 5 bad a small 
Ei and / 6 a broad but small I to let the light in 

After exposure, these alio were put in the same incubator 
with the others 

Nothing was visible to the unaided eye on these plates (ex¬ 
cept/^ until the Illh instant, though the nucrosc pe showed 
that germination was proceeding on Lhe loih The plate/ 4, 
however, had a distinct veil or colonies all over It on the 91b, 
“nd this had developed to a dense typical growth by the mh, 

On December II, at 10 am,, the state of affairs, as regards 
the exposed plates, was as follows — 

P 5 wad / 6 showed each a sharp transparent letter—E and I re• 
agecuvely-'-of dear agar In a dull grey matrix of strong anthrax 
colonies, which covered all the unexposed parti of the plate 

P / a* and / 3 showed in each case a perfectly clear central 
Pitch, about U inches diameter, with anthrax colonies in the 
Gelatine around These anthrax colonies were the larger and 
*ort vigorous the mart distant they wart from the clear centre 
lQ other words, the anthrax spores had begun to germinate, 

NO. I2I4, VOL. 47 ] 


and the colonies were growing more vigorously, in centripetal 
order 

On p 7 and / 8 germination was beginning, but the colonies 
were as yet too young to enable one to judge of the results 
The first point of interest is to account for the pronounced 
results in the plates i> 5 and p 6, and the want of sharp outlines 
in / I , p 2, and p 3, and the explanation seems to be that, 
owing Lo the plates 5 and 6 having laid over night at 16 0 C , 
the spores began slowly lo germinate out, anlwtre consequently 
in their most tender condition when exposed to the sunlight 
next day 

The peculiar centripetal order of development of the colonies 
on plates / 1, / 2, and / 3 gave rise to the following atLempt at 
explanation After observing that the clear space in the middle 
was not due to the centre of the plate being raise 1, and the 
infected gelatine having run down to the periphery—a possible 
event wnh some batches of Petrie’s dishes—it waa surmised 
that the large letters employed might give the clue 

This was found to be the case The solar rays on entering 
the plate were largely reflected from the glass lid of the plates, 
and 30 produced feebler Insolation effects on parts of the plate 
around the letter , these effects were naturally feebler and 
feebler towards the margin, and so the inhibitory action became 
less pronounced at distances further and further removed from 
the centre Those spores, therefore, which were nearest the 
periphery germinated out first, and those nearer the centre were 
retarded and more and more in proportion to their proximity to 
the insolaied letter 

That this is the correct interpretation of the facts follows 
clearly from the further behaviour of the above plates 

At 10 p m on the nth— 1 e twelve hours after the mornmg 
examination — the platen / 1, / 2, and / 3 exhibited their re¬ 
spective letters M, II, ana B quite clearly, in the grey matrix of 
anthrax which had rapidly developed in the interval, and 
excepting a slight want of sharpness in the H of/ 2, the results 
could hardly have been more satisfactory 

In/ 7 and/ 8 the z>crypaint outlines of the letters were also 
showing 

On the 12th, at 8 30 am , the gelatine plates had begun lo 
run, and although the M of / 1 was still intact, and very well 
marked, / 2 had liquefied completely, so that the II was a clear 
patch with blurred outlines in the centre. / 3 still showed the 
outlines of Lhe B, but it waa impossible to keep it longer 

The main point was definuely established, howevei, and the 
treatment of ihe plates proves conclusively that the spores are 
not killed by high or low temperatures, but by the direct solar 
rays 

1 hese experiments are being continued in order to answer 
some other questions in this connection 

The gelatine and agar after such exposures as have been 
described are At ill capable of supporting a growth of B anihracts 
if fresh spores are town on them, whence the effects described 
are not merely due to the sub-strata being spoilt as food material 

Royal Meteorological Society, January 18 —Dr C. 
Theodore Williams, President, in the chair —After the report 
had been read, and the officers and council for the ensuing year 
had been elected, the President delivered an address 00 the 
high altitudes of Colorado and their chmaLes, which was illus¬ 
trated by a number of lantern slides—Dr Williams first noticed 
Ihe geography of the plateaux of these regions, culminating step 
by step in tbe heights of the rocky mountains, and described the 
lofty peaks, ihe great parks, the rugged and grand caflons, and 
Lhe rolling prairie, dividing them into four classes of elevations 
between 5000 and 14,500 Teet above lea level He then dwelt 
on the meteorology of each of these divisions , giving the rain¬ 
fall and relative humidity, and accounting for its very small per 
centage by the moisture being condensed on the mountain ranges 
of lhe Sierras lying to the we-t of the Rockies , also noticing the 
amount of sunshine and of cloudless weather, the maxima and 
minima temperatures, the wind force,and the barometric pressure 
Dr Williams quoted some sinking examples of electrical phene 
mena witnessed on Pike’s Peak (14,147 feet) by the observer of the 
U.S Weather Bureau, when during a violent thunderstorm 
flashes of fire and loud reports, with heavy showers of sleet,sur¬ 
rounded the summit in all directions, and brilliant jets of flame 
of a roee-white colour jumped from point to point on the electric 
wire, while the cups of the anemometer, which were revolving 
rapidly, appeared ai one solid nngbf fire, from which Issued a 
loud rushing and hissing sound. During another storm the 
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observer was lifted off his feet by the electric fluid, while the 
wristband of his woollen shirt, as soon as it became damp, 
Jormed a fiery ring around Ins arm The climate of the 
Parka is, however, Dr Williama considered, of more 
practical interest, and m these magnificent basins of park 
like country interspersed with j ines, and backed by gigantic 
mountains, are resorts replete with interest for the artist, 
the sportsman, the man of science, and the seeker for health 
Most of them lie at heights of from 7000 to 9000 feet, and go 
good is the shelter that usually snow does not long remain on 
the ground, while Herefordshire cattle in excellent condition 
are able to fatten on the good herbage, and to lie out all the 
winter without shed or stable Dr Williams predicted for 
these parks a great future as high altitude sanitaria for the 
American continent, especially as several of Lhem have been 
brought within easy distance of Denver, ihe queen city of the 
plains, by various lines of railway The resorts on the foothills 
and on the prairie plains, at elevations nf 5000 to 7000 feet, 
include, besides Denver, Colorado Springs, Manitou, Boulder, 
Golden, and other heahh stations, wnich can be inhabited all 
the year round, and where most of the comforts and luxuries of 
American civilisation are attainable in a climate where not more 
than half a day a week in winter is clouded over, where the 
rainfall is only about 14 inches annually, most of which falls 
during summer ihundemtormH, where the sun shines brightly 
for 330 days each year, and where the air is so transparent that 
objects twenty miles oif appear close at hand, and high peaks 
are calculated to be visible at a distance of 120 miles Dr 
Williams Hummed up thus —The chief features of the climate 
of Colorado nppear to be (I) Diminished barometric pressure, 
owing to altitude, which, throughout the greater part of the 
Slate, does not fall below 5000 feet (2) Great atmospheric 
dryness, especially In winter and autumn, as shown by the 
small rainfall and low percentage of relative humidity (3) 
Clearness of atmosphere and absence of fog or cloud (4) 
Abundant sunBhine all the year round, but especially in winier 
and autumn (5) Marked diathermancy of atmosphere, pro¬ 
ducing an increase in the difference of sun and shade temper 
atures, varying wuh the elevation in the proportion of i“ for every 
rise of 235 feet (6) Considerable air movement, even in the 
middle of Hummer, which promotes evaporation and tempers 
the solar heat (7) The presence of a large amount of aimo 
spheric electricity Thus the climate of inis state ia dry and 
sunny, with bracing and energising qualities, permitting outdoor 
exercise all the year round, the favourable results of which may 
be seen in the large number of former consumptives whom it has 
rescued from the life of invalidism and converted into healthy 
active workers , and its stimulating and exhilarating influence 
may also be traced in the wonderful enterprise and unceasing 
labour which the Colorado people have shown w developing 
the riches, agricultural and mineral, of their country 

Entomological Society, January 18 —Sixtieth Annual 
Meeung —Mr Frederick DuCane God man, FRS, Presi¬ 
dent, in the chair —An abstract of the treasurer’s accounts 
having bten read by Mr. J Jenner Weir, one of the auditors, 
the secretary, Mr. H Goss, read ihe report of the Council 
Alter the ballot it was announced that the following gentlemen 
had been elected as officers and Council for 1893 1— President, 
Mr Henry J Elwes , Treasurer, Mr R McLauhlan, FRS, 
Secretaries, Mr. Herbert Gobs and the Rev, Canon Fowler, 
Librarian, Mr, George C Champion, and as other mem 
bers of the Council, Mr C G Barrett, Mr, Charles J 
Gahan, Mr F DuCune Godman, FRS, Mr Frederic Mem- 
field, Mr Osbert balvln, FRS, Dr David Sharp, FRS, 
Colonel Charles Swinhoe, and Mr George H Verrall The 
President then delivered an address which, though conLilnlng 
reference to the Society's Internal affairs and an allusion to the 
successful resistance made by naturalists and others to the War 
Office scheme for establishing a rifle range in the New Forest, 
consisted Gt the most part ol full obituary notices of Fellows of 
ihe Society who bad died during ihe year, special mention 
being made of Mr. Henry W Dates, H R,S , Prof, Hermann 
C C Bumeistcr, Dr, Carl A. Dohrn, Mr H Berkeley 
James, Mr J T Hams, Sir Richard Owen, K C B , F.R.S , 
Mr. Henry T Slain ton, F.H 3 , Mr Howard Vaughan, and 
Prof. J O. Westwood, the Hon Life President Votes of 
thanks to the President end other officers of the Society having 
been proposed by Lord WaUingham, F R.S, and Dr D. 
Sharp, F.R.S., and seconded by Mr J H Leech and Mr 
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W H B Fletcher, Mr Godman, Mr McLachlan, Mr. H 
Gobs, and Canon Fowler severally replied, and the proceedings 
terminated 

Llnnesn Society, January 19 —General Meeting, Prof. 
Charles Stewart, President, in the chair—After the confirma¬ 
tion of the minutes the Prciident referred in suitable terms to 
the losses sustained by biologic science In the deaths of Sir 
Richard Owen and Prof J O Westwood, who had been Fel¬ 
lows of Lhe Society for 56 and 64 years respectively. — Mr 
George Brook showed photographs of corals which be had 
lately taken and had reproduced by permanent process at a cost 
below lithography, wuh the added advantage of permitting am¬ 
plification by a hand lenB —The President read a paper on the 
auditory organ of |the angel fish (Jihttta squatina )— Mr W 
Carruthers, F R S , V P 1 S , then laid before the Society the 
results of a collection made by Mr Alexander Whyte in the 
Malanji country, in the Shire highlands, in October, 1891, and 
the plants were determined by the officers of the Botanical De¬ 
partment, British Museum, about sixty, or, roughly speaking, 
one fifth, proving new to science Whilst Sir J D Hooker 
defined the flora of Kilimanjaro as Abyssinian in character, the 
Malanji flora displays a much closer relationship to the Cape — 
The last paper was by Mr G F Scott Elliot, and was his report 
as botanist to the Anglo-French Sierra Leone Boundary Com¬ 
mission, in which he gave an account of the economic aspects of 
lhe districts traveraed 

Geological Society, January 11 —W If Hudlealon, 
FRS, President, in the chair —The following communications 
were read —Vanolite of the Lleyn, and associated volcanic 
rocks, by Catherine A Raisin, B Sc Communicated by Prof. 
T G Bonney, FRS The district In which these rocks occur 
is the south-western part of the Lleyn peninsula, marked on the 
Geological Survey map as " metamorphosed Cambrian 11 Some 
of the hulocrystallinc rocks are probably later intrusions The 
igneoua rocks, which are described in detail in the present paper, 
belong to the class of rather basic andesites or not very basic 
basalts , they show two extreme types, which were probably 
formed bydifiTerentiation from an originally homogeneous magma. 
Corresponding to the two types of rock are two forms of variollte. 
These are fully described, and their mode of development is 
discussed The vanolites occur near Aberdiron, and at places 
along the coast Their spherulitic structure often is developed 
towards the exterior of contraction-sphenods, and in this ana in 
other particulars they correspond with those of the Ficbtelge- 
birge and of the Durance The volcanic rocks include lava- 
flows and fragmental masses, both fine ash and coarse Ag¬ 
glomerate They are associated with limestones, quarlzose, and 
other rocks, which are possibly sedimentary, but which give no 
trustworthy evidence of the age of the vanolites. Prof Judd 
complimented the authoress on the evidently great amount of 
labour and patient research devoted to this investigation He 
thought the occurrence of the ipherulitic structure round Ihe 
surfaces of 11 pillow like masses,” similsr to those described by 
Prof Dana, was exceedingly interesting, especially when one 
considered the probably very great antiquity of these Caemar 
vonBhire rocks. He thought, rIbo, the suggestion that early 
cryslalliGed magnetite grains had formed the nuclei of Lhe 
spherulites, was a very interesting and probable one Mr 
Alfred Harker, Profs Bonney, Hull, and J F Blake aJso spoke 
—On Lhe petrography of the island of Capraja, by Hamilton 
Emmons Communicated by Sir Archibald Gtikle, For Sec.R. 5 . 
lhe rocks of Capraja consist generally of andesitic outflows 
resting on andesitic breccias and conglomerates. The southern 
end teems to have formed a distinct centre of volcanic activity, 
whose products are younger m age and more basic In character 
than the rocks of tne rest of the Island, and may be termed 
“anameutes ” The lavas appear to have flowed from a vent 
at some distance from the cone, which probably occurred here, 
and gave out highly scoriaceous fragments In the other parts 
of the island andesite is almost everywhere formed, with patches 
of the underlying breccias here and there in the valley bottoms. 
The chief centre of activity probably lay west of the centre of 
the Island Petrographlcal details of the andesites and aname- 
sites, descriptions of the groundmasa and Included minerals of 
each, and chemical analytes are given Ai regard! the age of 
(he constituents, the author arranges them In the following 
order, commencing with the oldest ^Magnetite, olivine, augite, 
mica, felspar, nepnellne. After the reading of this paper Dr Du 
Riche PreJler gave an outline of the leading geological and the 
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analogous petrological features of the several islands of the Tus¬ 
can Archipelago, of Corsica, Sardinia, the Carrara mountains, 
and the Miremma hills The President also spoke 
Zoological Society, January 17 —Sir W II Flower, F R S 
President, in the chair,—The Secretary read a report on the ad¬ 
ditions that had been made to the society’s menagerie during 
the month of December, 1892 —Mr F, C Selous exhibited and 
made remarks on the head of a hybrid antelope between the 
Sasaaby ( Bubal is lunata) and Hartebeest (3 caama) , alw a 
head of a female Koodoo (Str epsiceros kudu) with horns, and 
hefts of some other South African antelopes —Mr O Thomas 
exhibited some examples (from the Baram River, Sarawak, col 
leeled by Mr Hose) of the monkey that he had lately described 
as S^mnopithecus cructger , and Bitted that, in spite of the con 
firmatlon afforded by these specimens, Mr, Hose thought that 
this specie* might possibly be only an erythnsm of S chrysomclas 
—A communication was read from Mr E. Y Watson, entitled 
li A proposed classification of ihe I/cspemdte t with a revision of 
the Genera." This contained a preliminary classification of the 
HtsptriidiT , including the numerous modern genera, which were 
arranged under three subfamilies according to the sexual dif¬ 
ferences, the resting posture, the antenna, the spurs on the hind 
tibise, and the position of vein 5 (relative to veins 4 and 6) of 
the fore wing The subfamilies were named Pyrrhopygm®, 
Hespenimr, and Pamphilime, and the two last were subdivided 
into sections without names In all 234 generic names were 
dealt with, of which 49 were treated as synonjms, while 45 new 
genera were described Complete diagnoses were given of all 
the admitlod genera —A communication was read by Mr E 
E Austen, entitled M Descriptions of New Species of Dipterous 
Insects of the Family Syrphidir, in the Collection of the British 
Museum, with Notes on bpecies described by the late Francis 
Walker ” This communication contained descriptions of 
twenty-three new species belonging to the division Batc/um, 
and of one belonging to ihe Brachyopint (genus Rhmgia) An 
attempt was made to divide ihe genu* Baccha , as at present 
existing, into three groups, based chiefly upon the shape and 
markings of the abdomen Ihe true Dosiuon of the remarkable 
genus Lycaslrtrkyneha, founded by Bigot on a speLies from 
Brazil, and aftei wards cancelled by its author in favour of 
Bhmgia, was established It was shown that this genus had 
nothing to do with Rhingta, but was one of the Enstahm, closely 
allied to Bristol is It was also shown that the genus Lycastr%s x 

founded by Walker for a species from Tndia, was not identical 
with Rhmgia (as had been likewise suggested by Higot), but 
belonged to the A’y/otiw, and was allied to Cnotrhma A 
communication was read from Mr, Gilbert C llourne, contain 
ing descriptions of two new species of Copepodous Crustaceans 
from Zanzibar, proposed to be called Canthocampius finm and 
Cyclops afmanus —Mr Sclater exhibited and made remarks on 
the typical specimen of a rare Argentine bird (Xenopsans 
albmucha) described by the late Dr Burmeister in 1868 

Anthropological Institute, January 24 —Anniversary 
meeting —Dr Edward B Tylor, F R S , in the chair —The 
following were elected officer? and council for the enHUingyear 
— President, Prof A Macalister Vice Presidents, j G 
Ganon, Chai H. Read, F W Kudler Secretary, C Peek 

Treasurer, A, L Lewis Council G M. Atkinson, Henry 
Balfour, E W, Brabrooke, Hyde Clarke, J. F. Collin^wood, 
Prof D J Cunningham, W L, Distant, J. Edge Partington, 
A J. Evans, H Goiselan, Prof A C Haddon, T V Holmes, 
R Biddulph Martin, 4 * Munro, F G H Price, Oldfield 
Thomaj, Arthur Thomson, Coutis Trotter, M J Walhouse, 
Gen, Sir C P Beauchamp Walker 

Edinburgh 

Royal Society, January 16 —Prof Copeland, Vice-Presi¬ 
dent, in the chair —A paper, by Dr W, Pole, on the present 
state of knowledge and opinion ig regard to colour blindness, 
was communicated. He discuasod'alone the red-green form of 
colour blindness In such a case the solar spectrum presents 
only two hues separated by a nearly colourless portion—a 
mixture of blue ana yellow light^ giving rise to a gray colour 
According to Young the three primary colour sensations corre¬ 
spond to red, green, and blue or violet, and Maxwell and 
Helmholti, reasoning on this theory, conclude that the colours 
seen In dichromic vision sre green and blue. According to 
Dr Pole, they are yellow and blue. He asserts that com¬ 
parisons between normal and abnormal visions show that in 

NO. 1214, VOL. 4 7 ] 


general matches of colours made by a normal eye are also 
matches when regarded by a dichromic eye He concludes that 
the two dichromic colours are colours known in normal vision 
He then gives reasons for the conclusion that these colours are 
normal blue and yellow In answer to the suggestion that the 
real subjective impressions may differ from what they are Sup¬ 
posed to be, he says that the correspondence is proved by a 
large amount of evidence obtained by comparison with normal 
phenomena He thinks that the following conclusions may be 
drawn from the second edition of Helmholtz's work on optics 
— (1) The original mode of explanation of colour blindness by 
Young's theory is essentially withdrawn as no longer consistent 
with modern knowledge The universal concurrent testimony, 
that the ordinary colour dichromic vision generally corresponds 
with is normal yellow and blue and while, is no longer dis¬ 
puted, and although there are variations of sensations in regard 
to red and green, the old ideas of blindness to red and green 
as wparate and contrasting defects are abandoned , (2) that 
Young's general theory of three fundamental colour sensations 
is slilF adhered to, but that the colours are now believed to differ 
considerably in the spectrum ; (3) that dichromic vision 

might exist consistently with the retention of three funda¬ 
mentals , (4) that the most prevalent form of dichromalism 
might be explained by the junction of the red and green funda- 
menlals forming yellow In conclusion, he regretted that the 
colour vision commiLtee of tilt Koval Society, in a recent chart 
dealing with colour blindness, had adhered to the old view held 
by Clerk Maxwell Sir George Slokes remarked that the 
fundament^ part of Young's original theory was that there were 
three colour sensations, and though he supposed them to lie 
red, green, and violet, that was not essential Maxwell only 
chose red, green, and blue, as representative sensations He was 
l doubtful of the wisdom of publishing the charts alluded to lest 
it might lead to misconception The object of publishing them 
was to give to the public a general idea of the conclusions de¬ 
rivable from the trichromic theory 

bYDNEY 

Royal Society of New South Wales, December 7, 
1892 —Prof Warren, President, in the chair —The Chair¬ 
man announced that the CUrke Medal for 1893 had been 
awarded by the Council to Prof Ralph Tate, of the Adelaide 
University —A letter was read from Ihe Hon Ralph Aber- 
cromby, enclosing a cheque for j£Too, which he desired to place 
in the hands of the Council of the Society with the object of 
bringing about an exhaustive study of certain features of the 
Australian weather, ihe paruculaii 10 be furnished in a later 
letter The following papers were read —Observations on shell 
heaps and shell beds, the significance and importance of 
the record ihey afford, by E J btatham —A new mineral 
from Broken Hill, by C ,W Marsh (communicated by Prof 
Liversidge) —Notes on some Australian stone weapons, by Pror 
Liversidge, F R S —Notes on the recent cholera epidemic in 
Germany, by Dr. Schwaribach —Results of observation! of 
Wolf's comet II., 1891, Swift's comet I , 1892, and Winnecke’s 
periodical comet, 189a, at Windsor, New South Wales, by John 
Tebbutt —On the comet in the constellation Andromeda, by 
John Tebbutt —Languages of Oceania, by Dr John Fraser 

August 17 —Engineering Section — C. W Darley la the 
chair —Papers read —Varlam systems of tramway traction, by 

W F How - November 16 — Some notes on the economical 

use of steam, by T II, Houghton—Recent bridge building in 
New Zealand, by A Alabaster 

Paris 

Academy of Sciences, January aj —M Lcewy in the 
chair —Note on Nicolas de Kokcharow, by M Daubree —Con¬ 
tributions to the study of the function of camphoric acid, by M 
A Haller —On the pepio-saccharlfiant action of the blood and 
the organs, by M, R Lupine If Mood is poured into several 
pans of water at 56* C a considerable quantity of sugar is formed 
In a few seconds, and the formation goes on for about an hour 
with decreasing rapidity. In cold or lukewarm water sugar is 
also produced, bat its production is for the most part com¬ 
pensated by simultaneous glycolysis. It is also probable that 
the production of sugar Is preceded by that of peptone If an 
organ which does not enclose glycogen In any perceptible 
quantity be macerated for about an hour in three or four ports 
of water, the aqueous extract only contains a very small quantity 
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of substances capable of reducing Fehling’s solution, and hardly 
any sugar If to thu aqueous extract be added a small quantity 
of peptone, and the whole be kept at $ 6 °C during an hour, a 
certain quantity of sugar is formed, as proved by fermentation 
and the phenylnydrazine teit Hence the aqueous or glycerine 
extract contains a ferment which may be termed peplo-sacchan- 
fianr It is probable that the formation of sugar is not confined 
to the liver, as ordinarily supposed, but that several organs play 
a part in it —Observations of the planet Chariots T (December 
it, 1892), made at the Toulouse Observatory, by M B 
Baillaud — Contribution to the investigation of the solar corona 
apart from total eclipses, by M H Deslandres (see Astrono 
mlcal Column) —Observations of the sun made at the Lyon 
Observatory (Brunner equatorial) during Lhe latter half of 1892, 
by M Guillaume —On the limitation of degree for the general 
algebraic integral of the differential equation of the first order, 
by M Autonne —On Van der Waals's equation and the 
demonstration of the theorem of Lhe corresponding Mates, by 
M G Meslin—Magnetic properties of bodies at different tem 
peraturea, by M I* Curie —The magnetic permeabilities of a 
senes of diamagnetic bodies, including, amongst others, bismuth, 
antimony, phosphorus, sulphur, and some potassium salts, were 
determined by enclosing them in an exhausted glass vessel ex¬ 
posed to a magnetic field, and subsequently repeating the ex 
penment with the glass alone Most of the substances showed 
a remarkably constant coefficient Water and quartz did not 
show a perceptible \anation with temperature, and potassium 
nitrate had the same coefficient when solid an<Lwhen fused 
That of bismuth, on Lhe other hand, fell steadily tfarto the point 
of fusion, and then (at 273° C ) abruptly from o 957 to o 038, 
after which 11 remained constant Electrolytic antimony had a 
much feebler coefficient than the ordinary variety —Contribution 
to Lhe study of equalisers of potential acting by flow, by M G 
Goure de Villomonlee —Luminous phenomena observed at the 
Lyon Observatory on the evening of January 6, 1893, by M 
Gonneuiat —A method for measuring objectively the spherical 
aberration of lhe living eye, by M C 1 A Leroy,—On the 
atomic weight of palladium, by MM. A Joly and E, Leidic — 
Action of the alkaline alcoholatea on camphoric and other 
anhydrides, by M P Cucneuve —Modification of arterial 
preasure under the influence of pyocyanlc polioni, by MM 
Cbarnn and Teluier.—On some cases of infectious arthrodentary 
gingivitis observed in animals, by M V Galippe —Primary 
Bedding of platinum in the Ural, by M, A InoMrinzcff The 
native platinum occurs embedded in a rocky matrix consisting 
of the variety of pendotlte known as dunite It is found in 
Mount SoloviefT, which consists of alternate layers of chrome- 
iron and serpentine —On the existence of overfolds in the Hilda 
Atlas (Algeria), by M. E Ficheur 


current.*, which, even in the most elevated stations, are pro¬ 
foundly modified by the topography of the neighbourhood The 
direction and rate of these currents can only be ascertained 
by observing the motion of a small pilot-balloon of some one 
cubic metre capacity, a specially constructed theodolite being 
used for this purpose —Prof Hellmann exhibited a senes of 
photographs of snow crystals taken bv Dr Neuhauss, together 
with the oldest existing figures of these crystals, due to Oltus 
Magnus in I455 The chief points of interest shown by these 
photographs were the not infrequent asymmetry of the cr^tals 
and the occurrence on them of small ice lumps 

Physiological Society, January 13 —Prof du Boia Rey 
mond, President, in the chair Dr Behring gave an account 
of the present state of affairs as regards what may be called 
the blood-serum therapeutists, illustrating his remarks by 
experiments he had made with serum from an immune hone 
on mice inoculated with tetanus bacilli A number of mice 
were inoculaLed with more or less strong doses of the bacilli 
Those which had previously been treated with the horse serum 
did not die, and in many cases where the serum was injected 
after the inoculation death did not enBue Observations on 
man arc in progress, and will be published as soon os sufficient 
data are to hand on the treatment of tetanus and diphtheria by 
the use of serum from immune animals —Dr Hahn, of St 
Petersburg, gave an account of experiment! made in conjunc¬ 
tion with Profs Pawlow and Nenclti on the action of in Eck’s 
fistula, and the conducting of blood from Lhe poi Lai vein directly 
into the inferior vena cava Among the various results of the 
operation he stated that the output of urea was lessened and that 
of uric acid increased, a result which lhe expenmeniert attributed 
to a cessation in the conversion of carbamic acid into urea due to 
exclusion of the liver They further found that carbamic acid 
produced symptoms similar lo those exhibited by the animals 
od which they had operated —Prof Kosscl and Dr Raps ex 
hibited an automatic mercurial pump for blood gas analysis 
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Physical Socisty, January 6 —Prof du Boil Reymond, 
President, in the chair —Prof, Raoul Pictet gave an account of 
experiments made by Messrs. Saras in and De la Rive by which 
Lhe rate of the electric waves discovered by Hertz had been 
measured, and their Identity with waves of light in the ether 
determined Bv using large metallic surfaces sixteen metres in 
diameter as reflectors, and by allowing the discharge of the 
primary spark lo take place under oil instead of in the air, il 
was found possible to obtain stationary electric waves in a long 
gallery and to determine their nodal points* In the discussion 
which ensued Prof Kundt stated that Dr Zenker was the first 
person who had explained the photographing of colours by 
means of stationary waves ; that stationary light-waves were 
first experimentally determined by Dr Wiener, and that 
Secbeck was the first to take photographs of coloured objects, 
Afteff Prof H W Vogel, pictures due to the action of li ht 
were first talcen by a doctor named Schulz, in Halle, In 1727 
this observer treated a softtJon of nitrate of silver in a small 
box faith caldum chloride and obtained a greyuh precipitate 
Ht then covered the box with a Lid in which was a hole the 
shape of some letter, and on subsequently examining the pre 
cipftfcte he saw a dark image of the letter on It, The expert- 
ment was found to fail in the dark Schult hence concluded 
that the Image of ibe letter was due to ^he action of lighL 

Meteorological Society, January fa—Prof Schwalbe, 
President, In the chair —Dr Kremter spoke on the imperfec¬ 
tion Of the means available for the study of atmospheric 
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THE MILKY IVA Y 

Tht Milky Way from the North Pole to io a of South 
* UeehnaHon^ drawn at the Earl of Posse's Observa¬ 
tory at Birr Castle By Olto Boeddicker (London 
Legmans, Green, and Co , 1692 ) 

R OTTO BOFDDICKER devoted the clear moon¬ 
less nights for five years, from October 1884 to 
October 1689, to delineating the Milky Way as it ap¬ 
peared to his unaided eyes at Parsonstown, Ireland His 
<trawings were deposited in the library of the Royal 
Astronomical Society, and a note accompanying them 
was read at the meeting of the Society in November 
1889 The work now before us consists of four excellent 
lithographic reproductions of these drawings, a brief 
introductory preface being added by Dr Boeddicker 
The working maps for the drawings were taken from 
1 A|jgelander J s " Uranometna Nova,'* the Milky Way being 
Wfrorted by means of stump and lead pencil This 
medium wa^ found very unsuitable for photographic re¬ 
production, and in preparing the lithographic stones for 
these charts photography was used for the stars, and the 
Milky Way was introduced by hand work, Mr W H 
Wesley, the Assistant Secretary of the Royal Astronomical 
Society, is responsible for this latter portion of the work, 
and the results are a splendid testimony to his care and 
skill Dr Boeddicker is to be congratulated upon having 
secured the services of so excellent an artist 
Plate 1 is a detailed drawing of the Section Cygnus- 
S#atum, Plate II of the Section Cassiopeiae, and Plate 11 1 
of the Section Aungi-Gemini-Monocerotis In these 
plates an attempt has been made to represent accurately 
chft appearance of the galaxy, all the differences of 
luminosity being represented as they actually appeared 
to Dr Boeddicker In Plate IV a general view on a 
smaller scale of the whole Milky Way from the Nortl? 
Pole to io° south declination is given, the contrast being 
deliberately exaggerated in order to bring out clearly all 
the details 

The area of the Milky Way indicated on these drawings 
is very much greater than that on anf previously published 
representations, while for delicate details and faithful 
reproduction of contrast the plates are unapproached. 
In many respects Dr Boeddicker's drawings are a new 
revelation, branches, wisps, and feelers being shown ex¬ 
tending from the main body so as to include stars, clusters 
and nebuhe, and even whole constellations not previously 
recognized as connected with* or forming part of the 
Milky Way Polaris, y Aiietis, Prcesepe, the Pleiades, 
the Hyades, the great nebula in Andromeda, and nearly 
the whole of the constellation Orion, are thus joined to 
the galactic circle Numerous+ljnght patches, channels, 
nfta, And interlacing lines of lujpinous matter hitherto 
unauapected are revealed by Dr Boeddicker's long and 
patient work, and exponents 9/ disc, spiral, and other 
theories a® to the construction of the Milky Way will 
find considerable difficulty in accounting for the details 
shown* 

It la vary difficult to compare drawings of the Milky 
Way made by different observers without optical aid 

MO, 12 15 , VOL. 47 J 


There are such wide variations in unaided vision, so 
many peculiarities introduced by long and short sight, by 
astigmatism, by irradiation in the retina, and by other 
physical and physiological imperfections, that it may 
safely be asserted that no two persons get exactly the 
same naked eye impression of such a vague object as 
the Milky Way Aa no details are given about Dr 
Boeddicker’s eyes we are probably justified in inferring 
that they are practically normal, but we doubt whether 
any other observer, even with special training, could 
check or correct these charts with reasonable prospect of 
convincing the original artist of error in the representa¬ 
tion of the Milky Way as it appeared to him Individual 
peculiarities of sight are minimized by the use of slight 
optical aid, and two equally experienced observers would 
be more likely to agree in their delineations of the Milky 
Way if they used similar telescopes, of say i-inch aper¬ 
ture, or even ordinary opera glasses Dr Boeddicker’s 
appeal to other observers to “verify and correct” his 
work will probably bring him plenLy of correspondence, 
but can scarcely lead to any important correction in his 
magnificcnL drawings 

Dr. Boeddicker considers that u the first step neceifiiry 
towards the knowledge of the sidereal universe is a 
thorough acquaintance with the fyhlky Way as it appears 
to the naked eye,” and hopes that by comparison and the 
superposition of naked-eye drawings on photographs 
11 some knowledge of the structure of the Milky Way m 
the line of sight may be obtained ” This idea is founded 
on the theory that there is a direct connection between 
the magnitudes of stars and their distances Littrow’s 
analysis of Argelander's catalogue of stars certainly 
seemed to justify belief in this connection, but recent 
work has entirely disproved the hypothesis Meaiure- 
ments of the parallax of stars indubitaoly prove that 
some faint stars are near, while some of the brightest are 
at such distances as to have no appreciable parallax 
Thus a Ononis, a Virginis, a Leon is, and a Cygm have 
no parallax, while the 5th magnitude star 6i Cygm has a 
parallax of between o” 4 and o” 5 Photographs of the 
Pleiades show that we have in that cluster stars differing 
by as much as 13 magnitudes at approximately the same 
distance from us Russell's photograph of^a Crude 
plainly indicates a direct physical connection between 
that star ard many stars of the 14th and 15th magnitudes 
which should, according to the theory, be nearly 1000 
times more distant Streaks of nebulx connect a Cygm 
and y Cygm with long lines and stars of about the i6ih 
magnitude in Dr. Max Wolf's photographs of the 
Milky Way From comlderaLions of parallax observa¬ 
tions of stars and from examination of phat^ffephs we 
are forced to condude that there is no raafoffcnection 
between magnitude and distance, and that tftrifttbrenccs 
of magnitude of start are due to differences of size and 
physical condition. Stars diffet enormomly^in light¬ 
giving power, and the actual light emitted by a Cygm 
inu9t be nearly a million times greater than that from the 
faint stars directly connected with, it and at practically 
the same distance from us,* There is therefore very little 
chance of adding toOur knowledge of the Milky Way 
"in tha line of sight* by superposition of naked-eye 
drawings on photographs. 

In Ms preface Dr. Boeddicker frequently speaks of 

R 
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"nebulosity," "nebulous light,” and “nebulout matter," 
when he means luminosity and luminous matter In 
ante spectroscopic days the terms nebula and cluster were 
used almost indiscriminately, a nebula being looked upon 
as simply an irresolvable duster, and this error still 
survives in Many, astronomical text-books and com¬ 
pilations, but Dr Boeddicker should have avoided & 
When we consider that the majority of the stars in the 
cluster which we call the Milky Way are of the Sinan 
type, we see how misleading is the use of the terms 
nebulous light and nebulout matter A T 


7 HE THEORY OF SUBSTITUTIONS AND ITS 
APPLICATIONS TO ALGEBRA 


The Theory of Substitutions and its Applications to 
Algebra By Dr Eugen Netto Translated by F N. 
Cole, Ph-D (Mich Ann Arbor, 1892 ) 


T HE theory of substitutions abstractly considered is 
concerned with the enumeration and classification 
of the permutations of a set of n different letters 
r v . , x„ It is scarcely apparent at first sight that 

a far-reaching mathematical theory could be built on a 
basis so simple, still less that there should be any con¬ 
nection between this and the complicated question of the 
solution of algebraical equations by means of radicals 
It may be worth while, in order to excite the interest of 
mathematical readers in the work before us f to mention 
one or two points in the Theory of Substitutions which 
will give an inkling of the nature of its connection with 
the interesting problem just mentioned. 

The operation of replacing—say in any function 
<p(x lt x it jr,)—any permutation of the letters, say X^x^x^ 
by any other, say x u x ir is called a substitution. This 

operation is denoted explicitly by ( x u*n or shortly 

by a single letter j. Thus sxp{x lt x g, r,) = <f)(x u r 3t x 2 ), 


and again If / denote the substitution ( 1 1 1 ) 

\:r B , x S) jq/i 

'♦(*1, X S. *j>‘ - 0(^ 3 , x u x a ) We may indicate the suc. 
ceritye application of the two substitutions 4 and t by 
multiplying the symbols st in the order of application 
thul sttf>{** x „ jtJ) - ^(x T xr u * a ) and *s<t>{x u x 3 , x g) = 
0 (r lf x St jrj In particular, the repetition of^ the samp 
substitution may be represented by powers oflhe symbol M 
thus jtj) - <p(x u x v :t^). The identical substi¬ 


tution is represented by unity. The total 

* \Xu XpX^r 

number of different substitutions of n letters is obviously 
nJ , consequently, if we form the consecutive powers of 
any substitution we shall ultimately arrive at a power j** 
which wii^be the identical substitution, m being lothe 
positive integer not exceeding n! ■ m Is called the order 
ahd » the degree*of thq^ibstitution 

junong the substitutions of any given degree we can 
set wbictyhave the properly that the product of; 
any two finishes another substitution belonging to tbe 
set, we oBWn what la caDedL* of substitutions. 

The whole of the,*/ substitutions^ n liters obviously 
forth a group, andihe Identical substitution by itself forms 
pa group: It is easy, however, to see that ih general then 
are ’dither group* mfnong the substitutions of a given 

MO. I?15. VOfc. 47] 


degree Consider, fbr example, any rational funcnbp 
0(r lf x %\ - , x ,j) which'is not wholly asymmetric 1 1 

there must exist a set of substitutions each of which 
leaves the value of 0 unaltered A substitution which is 
the product of any number Ot these must also leave 0 
unaltered; hence the set in question forfns a group. We 
have here a fundamental point in the theory of substitu¬ 
tions, viz, the existence of a group of substitutions and 
the correlation therewith of rational functions which 
unaltered by all the substitutions of tbe group The 
group is said to belong to all the factions which it leave** 
unaltered , and these functions are said to form a family 
which is characterized by the group. Thus the group of 
a wholly asymmetric function is the identical group con¬ 
sisting of the substitution 1 , the group of the wholly 
symmetric functions consists of the whole of the */ sub¬ 
stitutions of the n'h degree , the group Of the alternating 
functions consists of all those substitution! which are 
equivalent to an even number of transpositions, and 90 
on It is obvious that every rational function determines 
a group of substitutions, and it may be shown that, cop? 
versely, for every group of substitution* we may constrin 
an infinity of rational functions whicVnre unaltered by 
the substitutions o( the group The significance of this 
correlation between a group and a family of functions 
depends on the following important theorem, which is due 
m substance to Lagrange If 0 be a rational function 
which is unaltered by all the substitutions of the group of 
0 (in other words, if the group of 0 contain the group of 
0 ) then 0 can be expressed as a rational function of 0, 
and the n elementary symmetric functions 

Cl = Xij, c a = Jr lp x it . . , Cn - x,, r a x « 

A particular case of this is the theorem that if the groups 
of 0 and 0 be identical, then each can be expressed as a 
rational function of the other, and of the elementary 
symmetric functions A limiting case of this theorerqjB 
the familiar result that every rational symmetric function 
can be expressed as a rational function of the elementary 
symmetric functions As a special example consider the 
the two wholly asymmetric functions 0 = ax y + bx 2t 
0 = a/x t + b/x 2 these both belong to the identical 
group, since they are changed by every substitution of 
the letters x lt x. : . Hence 0 can be rationally expressed 
as a function of 0, Tbe actual expression is in 

fact • 

0 - i2 (a-bYft - (a* + PW + (a + ^CrfH - (flL + b)C x 

+ 2 C - 0 J/(w-«W- 4 C I ). 

The application of the theory of substitutions 11 limited 
in thwDrst instance to rational functions Its use in the 
theory of the solution of algebraical equations by means 
of radical! is based on the following important result in the 
theory of irrational functions Any root of a solvable equa- 
tioft/W-o can be expressed as a rational integral func¬ 
tion of certain elements Y u V % .. Y lt the coefficients of 

which are rational functions of the coefficients of f\x) and 
of pnn^tiv#roots of unity* The quantities V v Kg,... , V H 
are on the one hand rational integral functions of the 
roots of f[v) — o and of primitive roots of unity, and on 
the othfcT hand are determined by a senes of equations * 
V tt p a - FaW *-i, a ,. . , Vv\ 

where p% is a prime numbef and F 11 a rational function 
of the V— s For example, in the case of the cubic 
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— C\* a + C^c-C t = o, if a 27C a 2 + 18C x C a C a - 
^Ci-iCZ+C^rA ^-^- 9 ^ + 37 ^, 7 ^ = 9 ^ 
*- jCiC*^ the relations in question are 
^--2 7 a ( r^-ic-r+^a), 

v k, — *1 + » B Jj + a ^1 + »-*g + « a ^ 3 i 

1 % - 7 > + ^a) + 3 - , (^i 1 *i + 

+ ; 

>>-iic, + ^ + ^r, ^ = jfci + - ^ 

r 3 *" H C 1 + *»* + * ^2* 

Bysneans of thij theorem and certain elementary prin¬ 
ciples of the theory ofeubstitutions an elegant and simple 
demonstration can be given of Abel's theorem that the 
solution by radicals of the general equation of the *» th 
degree is impossible when n > 4 see Q 217 of the work 
before us. 

Although the theory of substitutions bears, as we have 
)ust showth on some of the oldest and most interesting of 
the problems of algebra, it has been comparatively little j 
studied, especially by English speaking mathematicians | 
Dr Cole hat therefore rendered us a service of great | 
Importance by translating one ef the standard treatises i 
Sjn this subject J©f the three that were at his disposal | 
we think that he has chosen the one most likely to be 
useful to a beginner While Seixet in his “ Higher 
Algebra" and Jordan in hi9 “Traitd" treat the theory 
from an abstract and more general point of view, Dr 
Netto constantly associates with the substitution the 
function on whtch it is supposed to operate This gives 
a powerful concrete aid to the comprehension of the pro¬ 
positions of the abstract theory and also helps the student 
to grasp their application The great danger in subjects 
of such generality is that the stream of theorems is apt to 
run ofT the mind of the learner without soaking in, like 
water off ihe proverbial duck's back 

Dr Netto’s book will be found to contain all the ordi¬ 
nary theorems regarding the classification of substitutions, 
eg the existence of groups, transitive and intransitive, 
primitive and non primitive, simple and compound , the 
theory of the algebraic relations between the values of 
multiple-valued functions and between functions belong¬ 
ing to or included in the same family, and also a con¬ 
siderable number of theorems regarding special groups 
The applications embrace the theory of resolvents id 
general and of the Galois resolvent in particular, the 
general theory of the solvability of equations by means of 
radicals, the theory of the group of an equation and a 
discussion of the criteria of solvability , besides special 
applications to the cydotomlc and Abelian equations, and 
to equations three roots of which are connected by a 
rational relation 

The translation has been^ admirably done, both from 
the linguistic and from the mathematical point of view 
We found, it is tru$, here and there passages which were 
somewhat obscure , but in every case, on compand^S/vith. 
the original, we found the rendering to be absolutely 
faithful Such obscurities therefore mint be charged 
cither t# the author, or to the nature of the subject, or fb 
the idiosyncrasy of the critic, and not to the translator 
We congratulate Mr. Cole on the successful completion 
of his arduous task, and heartily recommend the result 
to every lover of the mos&snclent and the moBt beautiful 
■©f all the sciences. G Ch 
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THE BRAIN IN MUDFISHES . 

Das Centralnervensystem von Protopterus annectens, 
cine vergleiehend Anato/nssche Studtt Von Dr Rudolf 
Burckhardt. (Berlin R Friedlander und Sohn, 1892.) 

T HE'Mudfishes, Dipnoi, from many peculiarities in 
their structure, have attraejed the especial attention 
of anatomists and zoologists Important monographs 
on Lepidosiren have been written by Owen and Wieders- 
heim, whilst Huxley, Gunther, and Beauregard have 
described the anatomy of Ceratodus Serres, in 1863, 
made a contribution to the anatomy of the nervous 
system of Protopterus, Fulliquet in 1886, and Parker in 
1888, have also added to our knowledge of its struc¬ 
ture , and now Dr Burckhardt has published a well- 
illustrated monograph on the central nervous system of 
Protopterus annectens He had obtained an ample 
supply of this fish from Herr W Jezler, a merchant 
whose business engagements had taken him to the 
neighbourhood of Bathurst, Senegambia On more than 
one occasion Dr Burckhardt had received living fish, so 
that he was able to study the microscopic anatomy by 
the use of the most recent technical methods, and has 
thus added materially to our knowledge of the brain of 
this animal 

The author found, in the anterior horn of grey matter 
of the spinal cord, remarkably large nerve-cells, which 
possessed both branching protoplasm processes and an 
axial-cylinder process In the lateral and posterior horns 
nerve cells somewhat smaller in size were seen. The 
medulla oblongata gave origin to nerves which he names 
hypoglossal, vagus, gloaso-pharyngeal, acusticofacialis, 
and trigeminus He also describes two slender nerves as 
abducens and trochleans, so that the Dipnoi are not, as 
some have said, destitute of these nerves The cere¬ 
bellum formed the anterior boundary of the 4th ventricle 
Large nerve-cells, corresponding to those of Purkinje in 
the mammalian brain, were not seen The mid-brain was 
distinct, and gave origin to a root of the trigeminus, to 
the optic tract and to the oculo-motor nerve gTey matter 
containing nerve-cells was grouped around the aqueduct 
of Sylvius * » 

Whilst Protopterua corresponded closely wWt the 
l&west vetebrates m the regions of the and 

brains it presented striking peculiarities it the’‘pineal 
region The roof of the 3rd ventricle was contpllcated, 
and possessed a velum, which represented a middle 
choroid plexus \ a coitanum, and a stnature like that 
which Edinger has named <r Zfrbelpolster " ftfl epiphysis 
( Zirbcl ) was attached to the skull bjt the arachnoid 
membrane- * , * 

The fore brain was weft developed, apd^divided into 
twfc hemispheres He recognized in it a posterior ventral 
swelling, which, because it contained calls sihular to 
those found in the dentate gymy {fdrtfa dentata) of the 
higher brains, he describes as 1 or lobus hippocampi He 
distinguished a fissure which separated tbt lobus btfac- 
tonus from the palhal part of the Hemisphere, so th|t he 
harmonizes the fore brain in its fundamental divisions 
with the matnmaUan bskln as described* by Broca and 
/Turner. **» attention lo an elevation veutrad 

<fr the lotas olfaetorlus, which he calls the lobus post. 
Lttffactonus. Thu lobe is alio found m the braina of 
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Selachia and Amphibia, and apparently corresponds to 
the lobiis olfactorius posterior described by His in the 
human embryo, Which forms the anterior perforated spot 
in the adult human brain As regards its structure the 
hemisphere possessed central grey matter containing 
nerve-cells which lay around the hemisphere ventricle , 
also a mass of grey matter which he calls corpus striatum , 
whilst in the more posterior part of the ventral region of 
the hemisphere were nerve cells which represented a 
cortical layer, In the dorsal region of the hemisphere 
also cortical nerve-cells were found, which were arranged 
as an inner and an outer layer The cells of the cortex 
gave origin to nerve fibres A definite anterior com- I 
missure was present, the fibres of which passed on each 
side Into the lobus hippocampi Burckhardt, also, figures, 
as distinct from the anterior commissure, fibres which he j 
regards as the corpus callosum of Osborn The most 
important tract of nerve fibres was the basal bundle, 
which ascended from the spinal cord into the corpus 
sinatum 

One of the most interesting chapters in Burckh.irdt's 
memoir is that in which he gives an account of the saccus 
endolymphaticus Wiedersheim had described in 1876, 
in Phyllodactylus europ<xus t a sac with many branching 
diverticula, filled with otolith-sand and lying in relation 
to the choroid plexus of the 4th ventricle Hasse had 
previously seen in Amphibia a similar structure which 
Coggi had investigated in the frog Burckhardt has for 
the first time observed and figured it in Protopterus The 
saccus communicated by a narrow neck with the sacculus 
and utnculus of the auditory vesicle. And with its diver¬ 
ticula overlaid the region of the 4th ventricle, and ex¬ 
tended as far back as the lit pair of spinal nerves 

The memoir contains a short chapter on the phyletic 
development of the brain of Protopterus Starting with 
Selachia, he considers that one line of development has 
been through Protopterus to Ichthyophis, and thence to 
the Urodela and Anura ; another through Ceratodus to 
Reptilia and Mammalia , whilst a third line is from the 
Selachia to the Ganoids and Bony Fishes 


OUR BOOK SHELF. 

The Chemical Basis of the Animal Body. An Appendix 
to Foster’s 11 Text»Book of Physiology " (fifth eaition) 
By A Sheridan Lea, M A , D.Sc , FRS (London 
Macmillan and Co , 189a ) 

LIKE Us parent volume, this well-known appendix has 
grown in bulk considerably, so that it now constitutes a 
treatise (separately paged and indexed) on the chemical 
substances occurring in the bftdy. It contains numerous 
references to the text of Foster’s “ Physiology/ 1 and so the 
two fney be most profitably read together. 

The plan pursued in the present edition is the same as 
in fonder editions ; the chemistry of the body is described 
undfr the headings of the names of the chemical sub- 
standee. This plan has its advantages It for instance 
gives a complete nev#lo the description of any particular 
substance, whereat the other plan of describing the facts 
of animal chemistry, under tne headings of the tissues, 
organs f and functions involves a certain amount of 
repetition and the facts relating to one group, such 
as the proteids and carbohydrates will be found dis¬ 
tributed in different chapters Dr Shendan Lea’s plafr 
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has, however, the disadvantage that it destroys con¬ 
tinuity Many of the paragraphs are necessarily short, 
and one passes from one subject to another with a certain 
ainounL of abruptness The style of the writing is, how¬ 
ever, interesting and clear, so that this disadvantage is 
reduced to a minimum The part5 that treat the suojeot 
in a fuller style, such as those in which ferment action, 
the origin of urea in the economy, or the relation of 
hemoglobin to bile pigment are discussed, are models of 
lucid writing 

The book opens with a description of the proteids and 
ferments, the most important of physiological substances, 
but those of which, from the chemical standpoint, we 
know least The simpler materials found in the body or 
its excreta are treated next This Is the more chemical 
part of the book, and the author expresses his indebted¬ 
ness to Dr S Ruhemann for assistance here One doubts* 
whether this part of the work will prove attractive to 
ordinary students There is no question that all medical 
students should be educated up to it, but at present 
organic chemistry and structural formula: are subjects 
they are inclined to fight shy of The concluding chapter* 
are again devoted to substances of which we have a 
physiological rather than a chemical knowledge, namely, 
the pigments. 

The figures of crystals, which form a new feature in tMfc 
present edition, have been taken from the works Of 
Krukenberg, Kuhne, and Funke One cannot conclude 
this notice without alluding to the extensive references 
to literature that are given throughout Thi 9 will prove 
a most valuable assistance to all original workers, and to 
those more earnest students who desire to go deeper into 
the subject The references are provided with a separate 
index. They are chiefly to German literature The 
German leanings of the author are seen also in the 
spelling of sarkosin, kreatin, &c The final e is always 
omitted in the names of the amido acids It would be a 
good Lhing in the future if international uniformity in the 
names of chemical compounds were adopted In the 
meantime it seems a pity that Pr Lea has not seen fit 
to U9e the spellings recommended by the Chemical Society 
of London 

The author is to be congratulated on having brought 
his labours to a successful conclusion, and we can pay 
the present volume no better compliment than to say 
that it is well worthy of those that have preceded it 

W D H 

Chamber?*Encyclopedia New Edition Vol X (London 

and Edinburgh W and R Chambers, 1892 ) 

The editor and publishers of the present work may be 
cordially eongratulatetPon the fact that it has now been 
successfully completed A better encyclopaedia of like 
scope does not exist in our own or any other language 
Nominally it is merely a new edition , but m reality, as 
the editor claims in the preface, n must be regarded as 
to all intents and purposes a new work One of the chief 
difficulties in an undertaking of this kind is to secure that 
each subject shall have the degree of attention which 
properly belongs to it, no single subject or group of sub¬ 
jects being permitted to usurp space which ought to be 
otherwise occupied. The editor has grappled with this 
difficulty so effectually that few readers will have occasion 
to complain of any lack of proportion in the length of the 
various article! Another striking merit of the work is 
'that &U important subjects have been entrusted to 
specialists, so that students may- have full confidence in 
the accuracy of the information offered to thtfn about 
matters In which they happen to be particularly Inte¬ 
rested. The space at the disposal of the writers was so 
limited that What they have to say is not, of course, 
exhaustive, but It is sound as> fer as it goes, and 19 gene¬ 
rally prevented with most praiseworthy simplicity and 
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clearness The present volume falls in no respect below 
* the level of those which have preceded it Among the 
writers of scientific articles are Prof James Geikie, who 
deals with the tnassic system and with volcanoes , Prof 
Knott, who expounds the principles of thermodynamics , 
Dr R W Philip, who writes of tubercle , and Sir F 
Bramwell, who has a paper on water-supply. 

Arthur Young's Tour in Ireland (1776-79) Edited, 
with Introduction and Noies, by A W Hutton Two 
vols (London G Bel) and Sons, 1892 ) 

THIS reprint will be of real service to all who study the 
evolution of economic conditions in Ireland, and much 
of it ought also to excite and maintain the interest of Lhe 
general reader Arthur Young, as every one knows, was 
a remarkably accurate observer of such things as 
travellers have opportunities of noting, and his book on 
Ireland is in its own way hardly les9 valuable than his 
more celebrated work on France The work was first 
published in 1780, in the course of which two English 
editions and one Irish edition were issued Since that 
time it has not until now been reprinted as a whole Mr 
Hutton has done his work as editor admirably, and a 
most useful bibliography has been prepared by Mr J P 
Anderson 


LETTERS TO THE EDITOR 

( The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the w iters op t rejected 
manuscripts intended for this or any other part ^/Nature 
No notice is taken of anonymous communications ] 

Some Lake Basins in France 

A FEW weeks since M Delabecqne, Ingcnieur des Fonts et 
ChauHstfes at Thonon, kindly presenti'd me with a copy of a work 
UHued under his superintendence and to a great extent executed 
by himself , 1 to which I should he glad to call the attention of 
students of physiography M Delubecque, commissioned by 
the French Government, has made a senes of soundings of ten 
lakes In France, near the Alpine region, and this Atlas records 
lhe result* of his work Contour lines, in most cases £ metres 
apart, Indicate ihe forms of the lake basins , the use ol varying 
tints in blue makes these more distinct Chief among the lakes 
included la the Leman, in the survey of which, as only one shore 
is French territory, the Swiss engineers have cooperated A 
copy of (his on a reduced scale, and without colours, appeared 
in Prof Forel’s book, “ Le Lac Leman " (see Nature, Nov 3, 
1S9 3 ) Next In importance come the Jakes of Annecy and of 
Bourget, the remainder are situated either in the French Jura or 
on the margin of the ouLer limestone rone of the Alps, a little 
aouth of ihe Rhone 

Excluding the Lake of Geneva, which was noticed in the article 
just mentioned, these lakes are especially Interesting for their bear¬ 
ing on the difficult problem of ihe origin of lake-basinr Except 
the Lac de Uourgef, none of these can be said to lie in a great 
mountain valley, oron the probable track of a great glacier. If 
then their basins have been excavated by glaciers, we might 
kirly expect the Alps and Jura to be 11 spattered " with lakes, for 
no appeal dm be made to exceptional circumstances while if 
the contours of their beds present resemblances to those of ihe 
JugeT Alpine Jakes, such as the Lake of Geneva, the same 
«plu*Lion ought to apply in the main to both groups 

Without a reproduction of the charts it is impossible to give 
more (ban a rough idea of the evidence which they afford, but 
the following statements may be helpful As a general rule the 
rnkes deepen as they broaden, the deepest water being com¬ 
monly found la the widest part If in the course 0/ tne lake 
too shores markedly approach boos to form a kind of “ narrow, M 
this corresponds wllh a submerged neck or 11 col," which sepa- 

' 1" Arfaa do* Lac 1 Franc*!*, Mlolsi&re de* Travaux Publics.” No 
nij * rwma appear* on thi ■heels, but 1 am Informed by M 
ueubtcqui that the Ada* can be obtained at Georg's Library, Geneva. 
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rates the bed into two basins, rising perhaps 10 metres or more 
above their general level Not seldom the bed of a lake consists 
of a linear series, three to six in number, of shallow basins, so 
that a contour line, drawn along the axis of the lake, undulates 
up and down with an " amplitude " of from perhaps 3 to 5 
metres A rather long, blum-ended oval is Lhe prevalent form 
of these lakes, hut to Inn there are exceptions So far as can be 
ascertained the contours of the land above the water line are 
reproduced beneath it For instance, under Lhe steep slopes of 
the Mont du Chat the bed of the Lac de Bourget plunges 
abruptly down to a depth of over 120 m (its greatest depth 
being about 145 m ) 

Of the Jura lakes, the Lac de St Point (848 95 m above the 
sea) is rather more than 6 kilometre*, long, lhe general width 
being raiher less than one-tenth of this , a considerable part of 
its Boons 30 to 35 metres deep, and its greatest depth is about 
42 metres It contains no less than 6 basins, parted by 11 cols 11 
about half i-dozen metres above their lowest parts This lake 
is on the course of the Doubs, and lies parallel wuh the general 
stnkc of the Jura, 1 e from N E to S W The Lac de 
Brenets on the same river, nearly 100 metres lower clown, is a 
narrow, winding lake, roughly 150 metres wide and perhnps 8 or 
9 times as long At its upper end is a sharply projecting, rather 
shallow bay, but the channel of the Doubs can be traced clearly 
through this deepening gradually from 5 to nearly 27 metres and 
the whole lake is evidently only an enlargement ol lhe river 

The subnlpine lakes are no lew interesting, and their testimony 
generally agrees wuh that summarised above Want of space 
forbid* us to mention more than the lake of Annecy This is 
deepest (nl>oul 65 m ) in its nonhem and widest part (nearest to 
the effluent) The sub aqueous contours on the western side are 
interrupred, to wnhin about 10 metres from the bottom of the lake, 
by a prominence, just like a drowned hilly spur The shallowest 
soundings over this, near its northern (ouLer) pari, are only 
3 3 metre*, and the ground falls rapidly down from 5 to 55 
metres On us northern or "lee" side (assuming a glacier lo 
have followed the course of the water) is a submerged valley 
over 40 metres deep The Lake of Annecy exhibits another 
very singular feature Near its northern end ihe bed deepens 
very rapidly from 30 to 80 metres , this funnel shaped cavity is 
less than 200 metres in diameter, and Is probably a submerged 
swallow hole These note* may, it is hoped, suffice to indicate 
lhe importance of this work The gratitude of students is due to 
M Delabecque for supplying them with a valuable group Of facts, 
the collection of which muht have entailed great labour These, 
however, appear to me not lo lend themselves very readily to the 
support of tne glacial excavation hypothesis , but to be more 
favourable to that which regards the larger Alpine lakes as 
mainly formed by movements of the earth's crust after the 
erosion of the valleys in which they lie T G BoNNE> 


Dual Photographs 

In Mr Croft's paper on 11 Breath Figures," printed in 
NATURb for December 22 oflast year (pp 187, 188) he states — 
"Two cases have been reported to me where blinds with em¬ 
bossed letters have left a latent image on the window near 
which they lay " The statement !■ not quite clear as 1 do 
not understand whether the leLtera were in contact with the 
glass or not 

Perhaps it may be interesting to place on record an obterva 
lion of my own, made a few years ago, which ctruck me at the 
time is curious, but which I have not been able to verify bince 
At the stations of the District Railway there is a useful 
arrangement by which pawengeri are informed of the destination 
of the next train. It consists of a shallow box with glass sides 
into which by a mechanical contrivance boards are let down 
on which Lhe nameaof the stations are painted in while le ters 
one blue ground The board with the word* r Inn m Circle ’ 
is mod frequently exposed. At night the box is (or was) 
illuminated obliquely on either aide by a tolerably powerful lamp 
One night I was waiting for the train at (he Victoria Station, 
There was some dislocation in lhe service , the destination of 
the next Irain was uncertain and the box was empty On 
glancing at it somewhat sidewa)s I was however astonished 
to see lhe words 4 Inner Circle' on ihe glass side of the box 
in quite clear dark letters on a pale illuminated ground I 
drew the attention of one of Ihe platform officials to it He 
aaw it with perfect distinctness, an d seemed to think he had 
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noticed it before Of course when the appxralui is in full 
working order there is Hide opportunity for doing so 

The only explanation I could think of was —(1) that the light 
of the lamp had produced some molecular change in the paint 
coating the notice board ; (11) that this had affected differently 
the blue and the white paint , (m) that the same cause had set 
up some differential electrical condition of the board and the 
glass , (iv) that a bombardment of particles of the blue paint 
had taken place on to the glass to which they had adhered , and 
that (v) the particles l o adhering, by dispersing the light, pro 
duced the effect of Lhe pale illuminated ground while the spaces 
occupied by the letters being relatively clean stood out dark 
Rnval Gardena, Kew, W T Thiselton-Dyer 

February I 

Mr VV B Crott's paper on Breath-Figures in your issue of 
December 22 reminded me of some curious impressions of 
monumental brasses which are to be seen on lhe walls of 
Canterbury Cathedral When I saw these impressions n few 
years ago, it occurred to me that they might have been produced 
by mere contact, the brass plates having possibly been hung for 
many yean against the walls, in secluded corners, at a lime when 
the Reformers would not lei (hem remain in tbeir proper 
matrices on lhe church floor I had forgotten the particulars of 
ihese figure*, but Dr Sheppard, of Canterbury, bos kindly sent 
me the following noles by favour of Canon Fremantle —"A 
number of impressions of brasses are in Lhe basement (which 13 
open lo the air) under Henry IV 'a chantry in the Cathedral A 
very good impression 13 on the western column of the crypt of 
Trinity Chapel , . On the walls appear the shapes of 

the cffigie* Sometimes the stone is unsiamed all over the area 
of the figure, and surrounded by a broad dark smudge and 
sometimes the case is reversed, and the figure is the exact nega¬ 
tive of lhe former kind , that is to say, the area of the figure is 
indicated by an uniform dark lint, whilst the surrounding stone 
is unstained ” Dr Sheppard suggests 11 that an exact pattern 
seems t>» have been made in paper and then fixed to the wall 
whilst it was brushed over with linseed oil But this docs not 
account for the white effigies on a dark ground " 

I would commend these impressions to the notice of those 
interested in the subject It may be that, though some were 
made intentionally, others are the result of simple contact 

F J. Allen 

Mas in College, Birmingham, February 4. 


Fossil Plants as Tests of Climate 

In continuation of my recent letter, permit me to call alien 
tion to a communication on the bread fruit trees in North 
America, by Mr F H Knowlton, of the National Museum, 
Washington, U S , which appears in your American contem¬ 
porary Science for January 13 The forty living species of 
A?tocarpm are all confined to tropical Ana and the Malay 
Archipelago A i«rufl ( the true bread fruit tree, and one or 
two others, are largely cultivated in the tropics, They are small 
or medium sited trees with a milky juice, large leathery leaves, 
and monoecious flowers The female flowers are long club- 
shaped spikes, which uniting form one large mass known as the 
" bread fruit," the Interior containing a pulp when ripe like new 
bread 

The first fossil bread fruit was discovered in boulder county 
Colorado In late cretaceous rock, and was naned by the late Prof 
Le * Lesquereux Mynca (/) Lessigiana t other fragments he called 
A rah a punztns The subsequent researches, or more perfect 
specimens of Dr, A S Nathorst, proved these to belong to one 
species, Ariocarfus Lesstnana Dr Nathorst Is Lhe discoverer 
of another species closely allied to A , tncua, which he calls 
A D~Ukwni r which he obtained from the cretaceous flora of 
Waigatt, Weal Greenland, which the previous labours of Profs, 
Heer and Nordenxklold had shown lo be of a tropical or sub 
tropica] character, containing as it does numerous species of 
ferns of the order Gleichenlolese, and several species of cycOs 

Chas E de Rance, 

H.M Geological Surrey, Alderley Edge, Manchester 

Lunar Rainbow In the Highlands 

This interesting phenomenon (a very unusual one In this 
latitude) was observed ho^rnero on the morning of the 3rd mat , 
about in ld The moon Was two days past full, and was not 
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shining particulany brightly, being obscured, except at consider¬ 
able intervals, by driving mist and light clouds. The bow, how¬ 
ever, was exceedingly well marked, and formed a singularly 
beautiful object, stretching as it did completely across the north¬ 
western end of Loch Oich, glimmering against the dark back¬ 
ground of the mountains, and sinking Into the water on the 
southern shore of the loch The general colour of the bow was 
yellow deepening into orange, seven! of the prismatic colours, 
however, being intermittently visible, especially a tinge of violet 
on the upper side O S B 

The Abbey, Fort-Auguitns, N B 


OPTICAL CONTINUITY 1 

EENNESS of sight is measured by the angular dis¬ 
tance apart of two dots when they can only just be 
distinguished as two,and da not become confused together 
It is usually reckoned that the normal eye is just able or 
just unable to distinguish points that lie one minute of a 
degree asunder. Now, one minute of a degree is the 
angle subtended by two points, separated by the 300th 
part of an inch, when they are viewed at the ordinary 
reading distance of one foot from the eye If, then, a 
row of fine dots touching one another, each as small as 
a bead of one ^ooth part of an inch in diameter, be 
arranged on the page of a book, they would appear to the 
ordinary reader to be an extremely fine and continuous 
line If the dots be replaced by short cross strokes, the 
line would look broader, but its apparent continuity would 
not be affected It is impossible to draw any line that 
shall commend itself to the eye as possessing more regu¬ 
larity than the image of a succession of dots or cross 
strokes, 300 to the inch, when viewed at the distance of 
a foot Every design, however delicate, that can be drawn 
with aline of uniform thickness by the best machine or the 
most consummate artis , admits of being mimicked by the 
coarsest chain, when it is viewed at such a distance that 
the angular length of each of its links shall not exceed 
one minute of a degree One of the apparently smoothest 
outlines in nature is that of the horizon of the sea during 
ordinary weather, although it is formed by waves The 
slopes of (fttrts down the sides of distant mountains 
appear to sweep in beautifully smooth curves, but on 
reaching those mountains and climbing up the dlbns % the 
path may be exceedingly rough 

The members of an audience sit at such various dis¬ 
tances from the lecture table and screen, that it is not 
possible to illustrate as well as is desirable, the stages 
through which a row of dots appears to run into a con¬ 
tinuous line, as the angular distance between the dots is 
lessened I have, however, hung up chains and rows of 
beads of various degrees of poarseness Some of these 
will appear as pure lines to all the audience, others, 
whose coarseness of structure is obvious to those who sit 
nearest, will seem to be pure lines when viewed from the 
furthest seats 

Although 300 dots to the Inch are required to give the 
idea of perfect continuity at the distance of one foot, it 
will shortly be seen that a much smaller number suffices 
to suggest it. 

The cycloityle, which is an instrument used for multiple 
writing, makes about 140 dots to the inch The style has a 
minute spur wheel or roller, instead of a point, the writing 
is made on stencil paper, whose surface is covered with a 
brittle glaze. This is perforated by the teeth of the spur 
wheel wherever they press against it The half perforated 
sheet is then laid on writing paper, and an inked roller is 
worked over the glaze. The ink passes through the per¬ 
forations and soaks through them on to the paper below, 
consequently the impression consists entirely of short and 
irregular cross bars or dots 

* Extract from « lecture on The Tu*| Perceptible Diflerartce," delivered 
hsGie ihe Royal Initiiuiion on Frida), January tj, by Frmncii Gallon, 
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I exhibit on the screen a circular letter summoning a 
Committee, that was written by the cyclostyle The 
writing seems beautifully regular when the circular is 
photographically reduced , when it is enlarged, the dis¬ 
continuity of the strokes becomes conspicuous Thus, 
I have enlarged the word the six times , the dots can 
then be easily seen and counted There are 42 of them 
m the long stroke of the letter h 

The appearance of the work done by the cyclostyle 
would be greatly improved if a fault in its mechanism 
could be removed, which causes it to run with very 
unequal freedom in different directions It leaves an 
ugly, jagged mark wherever the direction of a line changes 
suddenly 

A much coarser representation of continuous lines is 
given by embroidery and tapestry, and coarser still by 
those obsolete school samplers which our ancestresses 
worked in their girlhood, with an average of about six¬ 
teen stitched dots to each letter Perhaps the coarsest 
lettering that is ever practically employed is used in 
perforating the books of railway coupons so familiar to 
travellers Ten or eleven holes are used for each figure 

A good test of the degree of approximation with which 
a cyclostyle making 140 perforations to the inch is able to 
simulate continuous lines, is to use it for drawing outline 
portraits 1 asked the clerk who wrote the circular just 
exhibited to draw me a few profiles of different sizes, 
ranging froth the smallest scale on which the cyclostyle 
could produce recognisable features, up to the scale at 
which it acted fairly well Here are some specimens of the 
result. The largest is a portrait of inches in height, by 
which facial characteristics are fairly well conveyed , some¬ 
what better than by the rude prints lhat appearoccasionally 
in the daily papers It is formed by 366 dots A medium 
size is linch high and contains 177 dots, and would be 
tolerable if it were not for the jagged strokes already 
spoken of The smallest sizes are J inch high and 
contain about ninety dots , they are barely passable, 
on account of the jagged flaws, even for the rudest 


portraiture 

l made experiments under fairer conditions than those 
of the cyclostyle, to learn how many dots, discs, or rings 
per inch were really needed to produce a satisfactory 
drawing, and also to discover how far the centres of the 
dots or discs might deviate from a strictly smooth curve 
without ceasing to produce the effect 0/ a flowing fine It 
must be recollected that the eye can perceive noLhing 
finer than a minute blurr of one three-hundredth 
part of an inch in angular diameter If we repre¬ 
sent a succession of such blurs by a chain of discs, 
it will be easily recognised that a small want of 
exactitude in the alignments of the successive discs must 
he unimportant. If one of them is pushed upwards a 
trifle and another downwards, so large a part of their 
respective areas still remain in line, that when the several 
discs become of only just perceptible magnitude, the pro¬ 
jecting portion will be wholly Invisible When the diacs 
arc so large as to be plainly perceptible, the alignment 
has to be proportionately more exact After a few trials 
d seemed that if the bearing of the centre of each disc 
from that of its predecessor which touched it, was 
correctly given to the nearest of the 16 principal 
points of the compass, N , NNE , NE , &c, it was fairly 
sufficient Consequently a simple record of the succes¬ 
sive bearings of each of a sene? of small equidistant steps 
is enough to define a curvei 1 

The briefest way of writing down these bearings, is to 
** sign a separate Jet ter of the alphabet to each of them, 
a for north (the top of the paper counting as north), b for 
■north-north*east, c for north-east, and so on In order up 
to O. This makes e represent east, * south, and tn west 

To test the efficiency of the plan, I enlarged one of the 
cyclostyle profiles, and making a sink] I protractor with a 
piece of tracing paper, rapidly laid down a senes 
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of equidistant points on the above principle, noting 
at the same time the bearing of each from its predecessor 
I thereby obtained a formula for the profile, consisting of 
271 letters Then 1 put aside the drawing, and set to 
work to reproduce it solely from the formula. I exhibit 
the result , it is fairly successful Emboldened by this 
first trial, I made a more ambitious attempt, by dealing 
with the profile of a Greek girl copied from a gem 1 was 
very desirous of learning how far the pure outline of the 
original admitted of being mimicked in this rough way. 
The result is here , a ring has been painted round each 



dot in order to make its position clearly seen, without 
obliterating it The reproduction has been photographic¬ 
ally reduced to various different sizes That which contains 
only fifty dots to the inch, which is consequently six times 
as coarse as the theoretical 300 to an inch, is a very 
creditable production Many persons to whom this portrait 
has been shown failed to notice the difference between it 
and an ordinary woodcut The medium size, and much 
more the smallest size, would deceive anybody who viewed 
them at the distance of one foot. The protractor used in 
making them was a square card with a piece cut out of 
its middle, over which transparent tracing paper was 
pasted A small hole of about } of an inch in diameter 
was punched out of the centre of the tracing paper , 
sixteen minute holes just large enough to allow the entry 
of the sharp point of a hard lead-pencil were per¬ 
forated through the tracing paper m a circle round the 
centre of the hole at a radius of J inch. They corre¬ 
sponded to the 16 principal points of the compasj, 
and had their appropriate letters written by their sides 
The outline to be formulated was fixed to a drawing-board, 
with a T rule laid across it as a guide to the eye in keep¬ 
ing the protractor always parallel to itself The centre 
of the small hole was then brought over the beginning of 
the outline, and a dot wa 9 made with the pencil through 
the perforation nearest to the farther course of the out¬ 
line, and this became the next point of departure While 
moving the protractor from the old point to the new one 
it was stopped on the way, in order that the letter far the 
bearing might be written through the central hole 

A clear distinction must be made between the proposed 
plan and that of recording the angle made by each step 
from the preceding one , In the latter case, any error of 
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bearing would falsify the direction of all that followed, 
like a bend in a wire 

The difficulties of dealing with detached portions of the 
drawing, such as the eye, were easily surmounted by cm 
loying two of the spare letters, R and S, to indicate 
rackets, and other spare letters to indicate points of 
reference The bearings included between an R find an 
S were taken to signify directive dots, not to be inked 
in The points of reference indicated by other letters are 
those to which the previous bearing leads, and from 
which the next bearing departs Here is the formula 
whence the eye was drawn. It includes a very small part 
of the profile of the brow, and the directive dots leading 
thence to the eye 

The letters should be read from the left to the right, 
across the vertical lines, They are broken into groups 
of five, merely for avoiding confusion and the con¬ 
venience of after reference 


The part of the Profile that includes U 


Ac 

i ml U 

juhi 

The Eye 

Ac 

Ac 

UKkUk 

kkiir 

mb Vap 

ponmn 

mmlmm 

mlmlm 1 

llm/Z 

VnTnn 

mmnmm 

mmmlm 

mmnZZ 

T.IJJJ 

jjkkc 

cbmmn 

innnnti 
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Letters uied as Symbols 
R S = ( , .) Z — end 
U, V, T are points of reference 

By succeeding in so severe a test case as this Greek 
outline, it may be justly inferred that rougher designs can 
be easily dealt with in the same way 

At first sight it may seem to be a silly waste of time 
and trouble to translate a drawing into a formula, and 
then, working bfekwards, to retranslate the formula into 
a reproduction of the original drawing, but further reflec¬ 
tion shows that the process may be of much practical 
utility Let us bear two facts in mind, the one is that a 
very large quantity of telegraphic information is daily 
published in Lhe papers, anticipating the post by many 
days or weeks Tne other is that pictorial illustrations of 
current evenis, of a rude kind, but acceptable to the reader, 
appear from time to time in the daily papers. We may 
be sure that the quantity of telegraphic intelligence will 
steadily increase, and that the art of newspaper illustra¬ 
tion will improve, and be more resorted to Important 
local events frequently occur in far-off regions, of which 
no description can give an exact idea without the help of 
ictonal illustration, some catastrophe, or site of a 
attle, or an exploration, or :t mav be some design or 
even some portrait. There is therefore reason to Expect a 
demand for such drawings as these by telegraph, if their 
expense does not render it impracticable to have them 
Let us then go into details of expense, on the basis of the 
present tariff from America to this country, of one shilling 
per word, 5 figures counting as one word, cypher letters 
not being sent at a corresponding rate. It requires two 
figures to perform each of the operations described above, 
which were performed by a single letter So a formula 
for 5 dots would require 10 figures, which is the tele¬ 
graphically equivalent of 2 words , therefore the cost for 
every, 5 dots telegraphed from the United States would 
be 2 shillings, or £2 for every 100 dots or other indica¬ 
tions* 

In the Greek outline there is a total of 400 indications, 
including those for directive dots, and for points of refe¬ 
rence The transmission of these to us from the United 
States would cost I exhibit a map of England made 
with 248 dotSj as a specimen of the amount of work in 
plans, which could be effected at the coBt of £$ It Is 
easy to arrange counters into various patterns or 
parts of patterns, learning thereby the real power of 
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the process The expense of pictorial telegraphs to 
foreign countries would be large in itself, but not large ' 
relatnely to the present great expenditure by newspapers 
on telegraphic information, so the process might be ex¬ 
pected to be employed whenever it was of obvious utility 
The risk is small of errors of importance arising from 
mistakes in telegraphy I inquired into the experience 
of the Meteorological Office, whose numerous weather 
telegrams are wholly conveyed by numerical signals. Of 
the 20,625 figures that were telegraphed this year to the 
office from continental stations, only 49 seem to have been 
erroneous, that 15 two and a third per thousand At thia 
rate the 800 figures needed to telegraph the Greek profile 
would have been liable to two mistakes A mistake in a 
figure would have exactly the same effect on the outline 
as a rent in the paper on which a similar outline had 
been drawn, which had not been pasted together again 
with perfect precision The dislocation thereby occa¬ 
sioned would never exceed the thickness of the outline 
The command of loo figures from o to 99, instead 
of only 26 letters, puts 74 fresh signals at our dis¬ 
posal, which would enable us to use all the 32 
points of the compass, instead of 16, and to deal with 
long lines and curves I cannot enter into this now, 
nor into the control of the general accuracy of the picture 
by means of the distances between the points of triangles 
each formed by any three points of reference Neither 
need I speak of better forms of protractor There is one 
on the table by which the ghost of a compass card is 
thrown on the drawing It is made of a doubly refracting 
image of Iceland spar, which throws the so-called 
“extraordinary" image of the compass card on to the 
ordinary image of the drawing and is easy to manipulate 
All that 1 wish now to explain is that this particular 
application of the law of the just perceptible difference to 
optical continuity gives us a new power that has prac¬ 
tical bearings 

Postscrip 1 —A promising method for practical purpose* 
that I have tried, is to use "sectional 1 paper, that u, paper 
ruled mio very small squares, or else coarse cloth, and 
either to make the drawing upon it, or ehe to lay transparent 
sectional paper, or muslin, over ihe drawing Dots are to be 
made at distances not exceeding 3 spaces apart, along (he 
course of the outline, at those intersections of the ruled lines (or 
threads) lhat best accord with the outline Each dot in succea- 
sion is to be considered a* the central point , numbered 44 
the following schedule, and the couplet of figures corresponding 

11 21 31 41 51 61 71 

12 22 32 42 52 62 72 

13 23 33 43 53 63 73 

14 24 34 44 54 64 74 

15 a 5 35 45 55 65 75 

16 26 36 46 56 66 76 

17 27 37 47 57 67 77 

to Lhe portion of the next dot, li lo be written with ■ fine 
pointed pencil m the interval between the two dots. Those arc 
subsequently copied, and make the formula. By employing 4 
for aero, the signs of + and — are avoided , 3, standing for — 1, 
2, for —2, ana i, for —3 The first figure In each couplet define^ 
Its horizontal coordinate from zero , lhe second figure, Its ver 
lical one. Thus any one of 49 different points axe indicated, 
Corresponding to steps from zero of o, ± f, ±2, and ±3 inter¬ 
vals, in either direction, horizontal or vertical Hulf-an-hour's 
practice suffices to learn thq numbers The figures o, 8, 
and 9 do not enter into any of the couplets tn the schedule, th> 
remaining 51 couplets In the complete series of top (ranging 
from 00 to 99), contain 21 cases in which o, 8, or 9 fotmi th> 
first figure only ; 21 cases in which one of them forms the 
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second figure only, and 9 cases in which both of the figures are 
formed by one or other of them These latter are especially 
distinctive This method has five merits—medium, short, or very 
short steps can be taken according to the character of the lines, 
tlon at any point , there is no trouble about orientation , the 
bearings are defined without a protractor, the work can be 
easily revised, and the correctness of the records may be checked 
by comparing the sums of the small coordinates leading to a 
point of reference, wnh their total values as read off directly 
A method of signalling u also in use for military purposes, in 
which positions are fixed by coordinates, afterwards to be 
connected by lines F G 

BRITISH NEW GUINEA 1 

M R. THOMSON’S work on British Nevs Guinea has 
been looked for with some impatience Now that it 
has come it falls short of our expectations We had hoped 
for a comprehensive work marshalling into order and 


visited New Guinea, if we may judge by internal evidence, 
although his phraseology in many places is not unlikely 
to lead the reader Lo suppose that he has had a shart 
in the results presented in its pages Had the author had 
some personal acquaintance with the country of which 
he writes he would have formed opinions, we believe, 
different from many of those he has expressed on his own 
account throughout the book 

The work opens with a sketch “ of the historical 
aspects of the whole of the great Papuan land,” but we 
miss in it the names of many who deserve honourable 
mention for their contributions to the “ making” of New 
Guinea We find no mention of the investigations of 
Dr Otto Finsch carried on in all three possessions, of 
those of Mr O Stone, of the mission tries in Geelvink 
Bay, of Mr Romilly, of the Special Commissioners Sir 
I Peter Scratcbley and the Hon John Douglas, of Mr 
I M liman, and of Commanders Pullen and Field, who have 
i all contributed to our knowledge of different regions 



Ho i — Niliva suspension bridge across the Vanapa river 


summarising the observations and investigations made in 
the British part of New Guinea, by so many missionaries, 
explorers, naval and government officers and scientific men, 
for many years Instead of this we find that the book 
is made up almost entirely of the explorations during the 
past four or five years of the administrator, boiled down 
out of the official reports by Mr. J, Thomson, the 
secretary of the Queensland branch of the Geographical 
Society of Australasia Throughout the volume there is 
everywhere evidence that its author is new to literary 
composition In consequence, the terse and vigorous 
English of the original reports suffers severely in the 
process, so much so that we regTetr that their important 
parts have not been presented to us as extracts in the 
axplorer's own words. Mr Thomson has himself never 

* "BrUJsh New fiulnaa M By I P Thome on, K.R S O S , Ac (Lon¬ 
don €*trge Philip tnd Co., iBqs ) 
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This chapter is prefaced by a quotation from the writings 
of Plinius Minor,—“It appears to me a noble employ¬ 
ment to rescue from oblivion those who deserve to be 
eternally remembered, and by extending the reputation 
of others, to advance at the same time our own n These 
words are ihe true key-note of the book from which our 
Brisbane Pliny—Plinius Major—has never once deviated 
throughout his task It is doubtless no small compliment 
to any man to have his deeds held up in the light of 
“eternal remembrance” by one of his fellows, but the task 
I requires the delicate hand of a judicious fellow , and 
I we fear that our Pliny has marred the compliment in the 
paying. So inspired with veneration for his patron is he 
that every actof his appears almost extraordinary, and his 
nametoo august ever to be mentioned without the humblest 
obeisance expressed in the constant recapitulation of his 
titles, dignities* and office, which must be as nauseous to 
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ihat officer as to every reader of Mr Thomson's book 
In this 11 noble employment," however, we hope that our 
historiographer for Papua may reap the reward hoped 
for by his prototype 

The next two chapters deal with Sir William Macgregor's 
explorations in the Louisiade and D'Entrecasteaux archi¬ 
pelagoes In Chapter IV is an account of the pursuit and 
punishment of the natives of Chads and Cloudy bays for 
the murder of European traders visiting their shores The 


noisy with the "joyous shouts" of "merry children 1 'I 
It is difficult to comprehend why Australian writers on 
New Guinea will so persistently—for Mr Thomson is 
not the only author who thus sins, nor have we quoted 
the only specimen of this style of writing in his book— 
overlaud the capabilities and u thevast natural and artificial 
resources" of the country, heedless whether they may 
induce their too trustful readers to embark in hopeless 
enterprises in this "never, never land " 



Fig a—Highlander* of Mount Muajpave 


country lying to the south-east and north-west of Port j 
Moresby forms the subject of the following two chapters I 
Speaking of that portion to the south-east Mr Thomson 
says, '* It may not be altogether unreasonable to assume 
that in the future . , fields once the scene of battle and 
feudal strife may be beautified by sites of local industry 
and manufacture, and enlivened by the joyous shouts of 
merry children and the harmonious peals of village bells ” 


The seventh chapter, containing an account of Sir 
William Macgregor's splendid feat of the ascent of Mount 
Owen Stanley, is naturally the most interesting portion of 
the book During this expedition almost if not the only 
native bridge yet known in New Guinea was met with 
It was suspended from trees on each bank, and is 
very similar in every respect to those built by the Malays 
of Sumatra and the Dyaks of Borneo How elegant 



Fia 3,—Fly River nAtlvet, 


Quite forgetful of this happy picture, which he thinks is 
reasonable to expect, he sums up in the closing lines of his 
recapitulatory chapter Lhe climatic aspects of the posses¬ 
sion as ft of an exceptional character, and their influence 
on Europeans so severe that very few constitutions can 
withstand their effect, a feature which will always be a 
gTeat hindrance to settlement and a constant menace to 
fife"—quite the region likely to produce European homes 
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and picturesque a construction it is may be seen by the 
illustration on page 345 

On Mount Musgrave friendly relations were established 
with the highland tribes, and a photograph of great 1 
interest and value, which we are personally In a position to 
pronounce very characteristic, was obtained by Mr, Good¬ 
win, This also, through the courtesy of the publishers, 
we are enabled to reproduce here (Fig, a). Sir William 
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Macgregor saya that the features of these people, which 
are “ remarkably good, indicate more character and 
strength than those of the coast man, and the cheek 
bones in many are rather broad and prominent I he 
nose is generally of the Semitic type, with nostrils either 
not arched or much more so than is usual in Papuans 
The chin and under jaw are stronger " They may be com¬ 
pared with the Fly river people, also here figured (Fig 3) 
European names were bestowed on the chief physical 
features of the country passed through by the expedition 
‘‘of necessity," because of its “entire unacquaintance 
with their orthography (sic) through limited intercourse 
with the native inhabitants " This being in Dr Mac- 
gregor's case evidently a right and sufficient reason for 
the nomenclature bestowed, how can Mr Thomson with 
justice animadvert, as he does on an earlier page, on the 
fact that “ the most important affluents [of the Kemp- 
Welch river] have received [from Mr Cuthbertson] 
European appellations ? This disregard of the 

native nomenclature is, m the interests of geography, 
much to be regretted " However, we are pleasea to 
learn that the European names selected by the admini¬ 
strator have been bestowed “ upon the broadest national 
sentiment, as being compatible with the principles which 
prompted the bestowal of an English name on the range 
by the officers of H M S Rattlesnake " It is not improb¬ 
able that the explorer of the Kemp Welch felt the same 
necessity, and was actuated by the same broad sentiment 
Evidently the actor here sanctifies the act We must, 
however, take exception to the statement made by Mr 
Thom:on that it was to the range that the name Mount 
Owen Stanley was given It is evident from observa¬ 
tions in his book, that the author is aware of the discus¬ 
sion that followed on the reading of Dr Macgregor*s 
paper on his ascent of the mountain before the Royal 
Geographical Society in London. On that occasion the 
president of the society clearly pointed out that this 
name was bestowed, as has been marked on all maps 
for forty years, on the peak, not on the range Through¬ 
out the book this imperious disregard for nomenclature is 
exhibited D Albertis’ name of Snake Point in the 
Fly river has without reason been changed to D’Albertis 
Junction , Annabel Harbour, close to Boundary Cape, 
although marked on the official map of Sir Peter 
Scratcliley's voyage to the north-east coast, becomes 
Douglas Harbour, Fort Harbour, Clayton Inlet m 
Porlock Bay, and the peaks named on the same occasion, 
as well as the region delineated by the present writer at 
the base of Mount Owen Stanley, are also all ignored on 
the map attached to the volume now being considered 
Onefailstocomprehendwhatprinciple except personal feel¬ 
ing the author has followed, on the one hand in his agreeing 
to the change of the thoroughly established Mount Owen 
Stanley to a new name, and on the other, in his restoring 
to the Aird river, which had lecently been re-chnstened 
the Douglas, the name given to it by Captain Blackwood 
half a century before Not only are these arbitrary 
changes an unwarrantable violation of the laws of 
nomenclature, but they are in the remover an illegitimate 
assertion of authority over previous fellow-explorers, 
as well as an assumption of an honour to which he has 
no title. 

Mr Thomson has drawn on the face of his map two 
large red circles, from purely arbitrary centres of the 
equally arbitrary radius of 6° 8' 56*, which are tangential 
somewhere in the valley of the Stuckland river. Jt is 
impossible to divine their purpose, except perhaps to 
form a seasonable puzzle for his readers 

The writer of Lhis notice feels entitled to remark on the 
following observation, occurring on page 109 —“Although 
peat care was exercised, the expedition was unable to 
identify places on the Owen Stanley range, named and 
described by Mr Forbes We are reluctantly constrained 
to omit these names.” In the Proceedings of the Royal 
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Geographical Society, which Mr Thomson quietly 
ignores, the writer has already pointed out that along the 
route by which the administrator approached Mount 
Owen Stanley, it would have been impossible to have 
seen the features “ named and described by Mr Forbes." 
Mr Thomson, posing as .1 court of geographical appeal, 
has graciously condescended to intimate that if these 
names had been “judiciously and appropriately applied 
to well-defined places," they “would have received full 
recognition " from him “ It is also,” he continues, “ re- 
gretable that in describing localities to which he assigns 
positions, that explorer has omitted to supply the data 
employed in their determination " To every unprejudiced 
person it must be evident that the map published by the 
writer could not have been plotted in England without 
data, any more than that of Sir William Macgregor, who 
has not supplied to the general public, so far as the writer 
knows, the data by which his localities are fixed It will be 
time, however, to submit to Mr Thomson these data, when 
it is acknowledged that a back parlour critic of a country 
in which he has never set fooi is a competent judge of 
either the judiciousness and appropriateness of the names 
applied, or the accuracy of the localities, or the data on 
which they are based 

Chapters VIII , IX , and X are devoted to an account 
of the administrator’s ascent of the Fly river, and of his 
visit westwards to the Anglo-Dutch boundary, and the 
eleventh tohisvoyagealongthe north-east coast D'Albertis 
long ago gave us a very accurate account of his 400 mile 
navigation of the Fly nver Sir William Macgregor 
earned his flag right to the German territory and added 
several unknown rivers and new mountains to the map , 
but both in this region, as on the north-east coast, his 
voyages, though they contributed many additional facts, 
added little essentially new to the observations of his 
predecessors, except his account of the piratical Tugere 
tribe, living on our boundary line west of the Fly river, 
of whom so much had been heard but so little known 

This handsome volume, which presents us in a col¬ 
lected form with the record of the important contributions, 
geographical and biological, of a most energetic officer, 
to our growing knowledge of New Guinea, would have 
been more valuable and welcome, even in its restricted 
range, but for the jbias unduly exhibited throughout its 
pages, the verbiose platitudes by which it is marred, and 
the extreme looseness of its descriptions, as “ Moma [an 
island] is of the usual formation, 1 " feaLures of oriental 
type," “ the Papuan dialect," and such-like expressions, 
which are numerous In a long appendix we have a 
rt ( sum/ of the results of the geological, botanical, and 
some of the zoological collections made by Sir W Mac¬ 
gregor and others Of these the chapter by Mr Ethe¬ 
ridge, Government Paleontologist of New South Wales, 
is specially valuable. Several important zoological groups, 
however, such as the buds, are, curiously enough, entirely 
disregarded Vocabularies of many of the dialects 
spoken m widely separated districts of the possession 
arc given, and are very valuable, and we sincerely hope 
that no opportunity may be lost of amplifying them 
In fine, we regret to feel that this work will not yet 
relieve those who desire to make themselves acquainted 
with the accurate and complete history of British New 
Guinea, from the labour of searching through the 
original reports of the explorations, not of the adminis¬ 
trator alone, but of the many other equally trustworthy 
workers who have contributed to its records 

Henry O Forbes 


NOTES 

Prop R ViBCHOW will deliver the Croonmn lecture before 
the Royal Society on March 16, the subject to be the position 
of pathology inxong the biological sciences 
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Wb greatly regret to have to announce the death of Mr G 
M Whipple, Superintendent of ihe Kew Observatory He 
died on Tuesday night after a long illness. 

The Journal of Botany records the death, on January 18, 
at Brighton, of Dr Benjamin Carrington, the highest authority 
on British Hepatic® 

Dr H J Johnston Lavis has been appointed Professor 
of Vulcanology in the University of Naples A chair of 
vulcanology existed for some Lime at Catania, but was abolished 
on the death of Prof Silvestn 

Some important worlc with regard to technical education in 
T ondon was done by the London County Conned on Tuesday 
The Council began the consideration of the recommendations of 
the special committee appointed to investigate the subject, and 
adopted the following proposals—that the Council should de¬ 
vote to technical education some portion of the fund* from lime 
to lime recoverable under the Local Taxation (Customs and 
Excise) Act, 1890, that, in order to promote efficient and 
united action, it is desirable that the Council should delegate, 
so far as is permitted by law, its powers In respecl of technical 
education to a composite body, to be called the Technical Edu 
cation Board, to be appointed by the Council, partly from its 
own members and parLly from other persons who*e co operation 
is desired , and that the Board should be appointed for a term 
of three years It was agreed that the City Companies should 
be asked to contribute to the funds for technical instruction a fair 
proportion of their corporate income as distinguished from their 
trust property 

On Saturday the overhead electric railway at Liverpool was 
opened by Lord Salisbury, who afterwards delivered a very 
effective speech on the great things which arc likely to be 
achieved for mankind by electricity 

The London Amateur Scientific Society will hold its annual 
general meeting on Friday, February io, aL 7 30 p m , at the 
Memorial Ilall, Farnngdon Street The president will deliver 
an address, and the officers and council for the ensuing year will 
be elected At the conclusion of the annual general meeting 
the ordinary meeting will be held, when objects of interest— 
botanical, zoological, and geological—will be exhibited 

A conversazione was held Ihe other evening at Firth College 
to celebrate the completion of the additional building Ihe 
addition comprises new physical and biological laboratories, 
workshop and class rooms, and considerably increases the ac¬ 
commodation available for teaching purposes The cost, 
/S.Sco, has been wholly raised from local subscriptions 

Another disastrous shock of earthquake occurred at Zante 
on Friday lost It was followed by a terrific thunderstorm, ac¬ 
companied by rain and hall All the ovens in the island 
were destroyed by the successive shocks, so that no bread 
or biscuits could be made Thousands of the inhabitants have 
been made homeless On Monday there were three further 
shocks. The King and Queen of Greece have visited several 
of the villages, and lmve been deeply affected by the scenes of 
utter ruin and desolation which have everywhere met their 
eyei. On Tuesday they visited the naphtha springs of the 
island, which are believed to be the centre of the disturbance 
The mayor of the village of Deme Elatla, some distance from 
the town of Zante, telegraphed that a large chasm, from which 
smoke was constantly issuing, had been discovered near ihat 
place 

During the first part of the past week the weather in these 
islands was under the Influence of barometrical depressions 
situated In the north-west, Rain fell in most places, and the 
temperature exceeded 5°° In Ihe south and west, and even 
reached 56° in London On Friday an anticyclone which lay 
over the Baltic, spread westwards, and under Us influence the 
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temperature became much lower, sharp frosts occurring at mgbt 
over England, the readings on the grass in the southern part 
falling as low as 17but in the north and west the day tem¬ 
peratures were between 45° and 50° The weather in the 
southern parts of the country became bright and fine wlLh local 
fogs, which extended as far as central England. During the 
early part of this week depressions from the Atlantic again 
skirted our western coasts in a north easterly direction, causing 
south-westerly galea in the north and west, and a considerable 
increase in temperature, the maxima on Monday exceeding 50“ 
in Ireland and the extreme south-west of England The de¬ 
pression rapidly increased in intensity, and by Tuesday the warm 
south-west winds had spread over the whole country, the rise of 
temperature amounting to over 20" in the south east of England 
A bright aurora was observed in the north east of Scotland on 
Sunday night The Weekly Weather Report of the 4th Instant 
shows that the temperature exceeded the mean in all districts 
during that week Bright sunshine did not differ materially 
from the mean in any district, the percentage of possible 
duration ranged from twenty five in the souLh-weSt, to twelve in 
the east of England 

The American Meteorological Journal for January contains 
an article by Prof D P Todd bearing upon the selection of 
stations for observing the total eclipse of April 16 next, together 
wiih a map showing the entire region of visibility He has 
gone to considerable trouble in collecting data, especially cloud 
observations for the month of April, for the last three years, 
together with particulars respecting the stations and the beat 
means of reaching them The utility of a systematic examina¬ 
tion of the cloud conditions of the eclipse localities is apparent 
It is only in this way that the best observing stations can 
be selected 

The meeting of Lhe American Psychological Association at 
the University of Pennsylvania on December 27 and 28 seems 
to have been very successful According to a writer in the New 
York Motion, no one who attended the meeting failed to be 
impressed with lhe quile unusual enthusiasm of lhe members and 
Ihe slill more unusual peace and rerenity that prevailed in all 
the discussions This writer is of opinion that, apart from Dr 
Sanford’s observations on dreams, the paper of most general 
interest was President Hall's account of the history and pros¬ 
pects of experimental psychology in America A " breezy 
stimulus" was brought to the meeting by Prof Hugo Munster- 
berg, of Harvard, who has recently gone from Freiberg to be 
director of the Harvard Psychological Laboratory He stirred up 
a vigorous discussion upon the very foundations of experimental 
research This discussion, as well as others, wu enriched by 
the contributions of Pror Titchener, of Cornell The next 
meeting of the association u to be held at Columbia College, 
New York, during the Christmas recess, 1893 

The Annual Report of the Botanical Department, Jamaica, has 
just been published The Director, Mr W Fawcett, F.L S , has 
a good deal to say about the work of hti Department, one or the 
oldest and most successful In the colonies It was started as 
long ago as 1777, ever since, as Mr Fawcett recalls, it has 
successfully "introduced valuable exotics, and the productions 
of Lhe most distant regions to Ihe Weil Indies/ 1 and laid the 
foundations of the present prosperity in place of the 
poverty which followed the abolition of slavery The work of 
establishing the Hope Gardens as the headquarters of the 
Department near Kingston Is still kept in view, although the 
■mount allowed for this purpose appeare much less than the 
Director considers desirable, taking into account the present Im¬ 
portance of the Island A hill garden 11 looked upon as essential 
to the development of the high lands In Jamaica, and Mr 
Fawcett shows ihat ■■ about one half of the total area of the 
island Is above 1000 feet elevation, It Is Impossible to ignore the 
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# legitimate claims of those who are engaged In cultural Industries 
above that limit Good progress has been made in the scientific 
work connected with the herbarium and library, and numerous 
subjects, luch as the extension of grape culture, the dstnbuuon 
of valuable economic plants, experiments in onion and tomato 
culture, fodder plants for the hills, have received attention. 
Students from Harvard University were engaged during the year 
in studying and making collections of tropical plants, and one of 
these devoted himself to preparing gla'-s models of Bowers and 
fruits with dissections to illustrate the science of botany Two 
applintices, naLlves of Lagos, West Africa, were attached Lo the 
Hope Gardens, with the view of qualifying themselves to take 
charge of botanical stations in their own country 

Mr. Fawcett's opinion respecting the practical alms and 
functions of departments like his are conveyed in Lhe following 
words “ Botanic Gardens in the tropics do (he work on the 
plant side of Agricultural Departments in temperate climates 
They are in themselves experimental stations, and are much 
more efficient in introducing new cultural products, and in dis¬ 
tributing plants and imparting useful information than moat agri¬ 
cultural departments The whole of the Botanic Gardens in the 
British Empire are more or leas In communication with one 
another, exchanging seeds and publications, and all look up In 
the Royal Gardens at Kew as to their head for advice and assist 
ance Imperial Federation is already in existence as regards the 
Botanical Gardens and their work If any special variety of 
plant or any new culture cornea into notice information and 
plants are sought cither directly from Lhe local institutions, or 
more probably through Kew is the bolanlcal clearing house The 
Director of Kew has at his disposal the services of experts in 
every branch of botanical inquiry, and he is always most willing 
lo assist colonial establishments in every way Beside*, any 
intricate question that arises in chemistry, in diseases of plants, 
in insect pests, in the commercial value of new products, can 
nearly always be determined by reference to Kew Colonial 
botanical gardens ore therefore not isolated unite, but branches 
of an organisation u wide as the British Empire itself ” 

Thr first part of “ A Handbook to the Flora of Ceylon,” by 
Dr H Trimen, F R S , director of the Royal Botanic Garden, 
Paradenyia, will shortly be published It will be illustrated 
by twenty-five coloured plates, and the entire work is intended 
to consist of four similar parts 

The first number of Erytkta, anew monthly botanical journal 
for Western America, has been published It is edited by Mr 
Willis L Jepaon, under the direction of members of the botanical 
department of the University of California 

Mr T Southwell records in the February number of 
the Zoologist the occurrence of Sowerby's whale (Mtsoplodon 
Indent) on the Norfolk coast On December 19 Last he 
received a telegram staling that a strange "fish' J was ashore 
it Overmtrand, near Cromer, and on the following day he and 
Mr. S. F Harmer, of the Museum of Zoology and Anatomy, 
Cambridge, went to Overstrand, where they found an adult 
female of this rare species About 8 am, on Sunday, 
December 18, one of the Overatrand fishermen saw from Lhe 
cliff* an object lying in shallow water near the beach, which he 
id first took to be a log of wood, but soon perceived to be s 
large 11 fish,” After obtaining assistance, ha fastened a noose 
over its tall and secured it by an anchor, till it was placed on a 
trolley and drawn up the gangway to a shed on the cliff where 
th* visitors saw it. The animal was alive when Gnt observed, 
but died before it was taken from the water. Before the arrl\ al 
°f the visitors It had been eviscerated, and a very advanced foetus 
r *®oved from It, The total lengLh of the old female, measured 

a Straight line to the centre of the tail, was 16 feet 2 inches, 
And that of the young one 5 feet 2 inches , across the flakes of the 
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tail the adult measured 3 feet 8 inches The present, Bays Mr 
Southwell, is Lhe nineteenth known example of this remarkable 
animil, all of which have been met with in the North Atlantic 
during the present century, but, with the exception of one 
taken in 1889 at Atlantic City, which came into the possession 
of the United States National Museum at Washington, and of 
which no account has, he believes, at present been published, 
in no other instance has an example in perfect condition come 
under the notice of a cetologist Individuals or iheir remains 
have been found in Scotland and Ireland, but the only previous 
English example was meL with at the mouth of lhe Iimnber in 
September, 1885 

Colonel H W Feilden, in Lhe course of an interesting 
paper on animal life in East Greenland, contributed to the 
February numlier of the Zoologist, suggests, as he has done 
before, that the Musk ox might with advantage be introduced 
into Great Britain He sees no reason why it should not thrive 
cm the mountains of the Highlands of Scotland In the winter 
season the Musk ox is covered with a long stapled fine wool in 
addition to us coat of hair This wool is of a light yellow colour, 
and as fine as silk, Sir John Richardson state* that stockings made 
from this wool were more beautiful than silk ones Young 
Mink-oxen arc very easily reared and tamed, and. Colonel 
Feilden thinks, there could not be any great difficulty in catch¬ 
ing either old or young in JamesoQ’s Land 

CtOVfrnor FLOWERhis recommended that all oftheNew York 
State’s pecuniary contributions to agriculture should be turned 
over to Cornell University, with power to apply the same in such 
a manner as the trustees and faculty of that institution may 
devise To lhe New York Nalion this seems an excellent 
suggestion The agricultural disbursements from the State 
Treasury, except the portion specifically set apart as premiums 
for agricultural fairs, have become, it says, as distinctly a part 
of the 11 spoils system " of politics as the work on the canals or the 
appointments of warden* in the State prisons The Dairy Com¬ 
mission was started with an appropriation of 10,000 dollars for 
the purpose of suppressing oleomargarine The expenditure 
has grown to 100,000 dollars per year, while the fight against 
oleomargarine is not a whit more effectual than it was in the 
beginning 

The Government of Cape Colony has now at work, in charge 
of its own experts, eight water-boring diamond drills, and there 
is a great demand on the part of farmera for the uie of the 
instruments Experiments have been made on twenty seven 
farms, on twenty-two of which water has been found The 
Agricultural Journal of Cape Colony says that the results have 
sometimes been astonishingly successful On a farm in the 
division of Cole^berg, for instance, three holes were sunk, the 
first two unsuccessfully Tn the third, however, thr water was 
struck, first at 2 feet 6 inches, then at 8 feel 6 inches, then at 
16 feet, then 22 feet, then 32 feet 6 inches, and on reaching a 
depth of 47 feet a stream of water shot up above the ground, 
gauged at 21,600 gallons in twenty-four hours, delivered through 
a i-inch pipe, and with every indication of the supply proving 
permanent, In most case a the water is of excellent quality 
Some exceedingly interesting experiments are about to be tried 
in Dushmanland by the Government Sites are now being 
selected for a line of boreholes right across the country It is 
well known that the veld makes splendid sheep runs after 
occasional rams, and should the experiments prove successful, 
the value of the land will be greatly increased With respect 
also to the Government railway grant of 6000 square miles of 
land in Bechuanaland, it is intended that water shall be bored 
for there as soon as drills can bt set at liberty 

Prof O C- Marsh gives in lhe February number of the 
American Journal of Scunct an interesting restoration of 
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Anchisaurus, the skeleton chosen for the purpose being the 
type specimen of Amhtsaurus co!urus t whifh the writer has 
already described This restoration, as shown on an accom¬ 
panying plate, Indicates that Anchisaurus colurus waa one of 
the most slender and delicate dinosaurs yet discovered, being 
only surpassed in this respect by some of the smaller bird-like 
forma of the Jurassic. The restoration. Prof Marsh thinks, 
will tend to clear np one point long in doubt The so-called 
“ bird-tracks " of the Connecticut nvcr sandstone have been a 
fruitful subject of diBCuasion for half a century or more That 
some of these were not made by birds has already been clearly 
demonstrated by the fact that the impressions of fore feet, 
similar to those made by reptiles, have been found with them 
Although no osseous remains were found with them, others 
have been regarded os footprints of birds, because it was sup¬ 
posed that birds alone could make such senes of bipedal, three- 
toed tracks and leave no impression of a tail It i^> now evident, 
however, says Prof Marsh, that a dinosnurun reptile like 
Anchisau7~us and its near allies must have made footprints very 
similar to, if not identical with, the " bird tracks ” of this 
honron On a firm but moist beach, only three toed impres¬ 
sions would have been left by the hind feet, and the tad could 
have been kept free from the ground On a soft, muddy shore, 
the claw of the first digit of the hind foot would have left ita 
mark, and perhaps (he tail also would have touched the ground 
Such additional impressions the writer has observed in various 
senes of typical 11 bird tracks ” in the Connecticut sandstone, 
and all of them were probably made by dinoanunan reptiles 
No tracks of true birds are known in this horizon 

The U S Secretary of the Interior, in his report, just issued, 
for the fiscal year ending June 30, 1892, refers to a good many 
subjects of more than passing interest Speaking of Indian 
educational work during the year, he stales that it has been 
greatly exlended and improved The attendance of Indian 
children in school has increased over 13 per cent , the enrol 
meat for 1892 being 19,793 fla against 15,784 in 1889 Five 
new Indian reservation boarding schools have been established 
during the present administration, and are in successful opera 
tion, and six oLhers are in process of establishment, and it is 
anticipated will be opened soon Six non-reservation schools 
have also been established and others are bemg prepared The 
standard, character, and ability of alt employh have been 
greatly improved, as have also the appliances and equipments 
for the proper training of Indian pupils and the efficient adminis¬ 
tration of the Indian school service A uniform system of 
text-books and course of study has been adopted, and a com¬ 
pilation of the rules for the conduct of the schools has been 
prescribed The interest in the welfare of the Indians has been 
constant and the work in their behalf persistent, and the Secre 
tary thinks that this has resulted m their being raised still nearer 
to civilisation 

The U S Geological Survey, according to the Secretary for 
the Intenor, has had a very marked effect on the mining 
I nd as tries of the country The increase in value of mineral 
products during the put year was 75,000,000 dollars, and the 
Increase during the thirteen years since the institution of the 
survey is 300,000,000 dollars, While a part of this develop¬ 
ment re presents the normal growth of the population and in¬ 
dustries, the increase is much more rapid than that of popula¬ 
tion, and is, moreover, accompanied by a decided relative 
decrease in importations of mining products , indeed, the mining 
products of the country have more than doubled during the post 
thirteen yean, while the population has increased only 30 per 
cent. The secretary, therefore* thinks it fair to ascribe a 
material part of Lhe present industrial activity In extracting and 
utilising mineral resources to the services of the Geological 
Survey through Us correspondence, and especially through Its 
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widely distributed mips and reports. The cost of mineral pro¬ 
duction during the past year has been reduced about 15 pei 
cent, and during the perfbd since the institution of 0ie survey 
no less than 40 per cent , a saving to the consumer!-of mineral 
products amounting to millions of dollari annually being thus 
effected A considerable part of this saving must be ascribed 
to Lhe diffusion of exact information concerning mineral localities 
by the geological surveys of the Federal Government and 
several of the Slates. 

Dealing with the stale of the Seal Islands, the Secreto^g for 
the Intenor sayi that during the season of 189a bnly 7500 seals 
were killed on the islands, and that the" diminished number of 
seals upon the rookenes shows the terrible waste to seal life in 
the destructive methods employed in pelagic sealing Heroic 
measures, he maintains, are necessary for the preservation of 
the sealing industry In 1890 n 1 less than 50,000 seals were 
taken in the sea, and more than that number in 1891 Every 
seal taken in the ocean represents many more destroyed, and 
the 52,087 taken in the ocean in 1891 indicates the destruction of 
300,000 more, three-fourths of which were females 

Thk accumulation of iCe‘ in winter, blocking harbours, 
estuaries, dec , interferes greatly with the commerce of 
Northern peoples The idea arose to make steamers which 
should break a temporary path through the ice, and in Gothen¬ 
burg (Sweden) such a vessel was built in 1881 In lhe severe 
winter of 1885 it made a wide passage between that town and 
Vinga, on the open sea, through an ire-Khnk about a foot thick, 
which it Lharged at a speed of about 8£ knots an hour 
Christiania has been led to get one of ihcse ice breaking 
steamers , algo Oersen in Denmark, and Stockholm The 
Afur/a/a, recently built for Stockholm (and described in Ginic 
Civti), acts both by its weight in charging the ice bank, and by 
its flpoon-Jike bow resting on the ice and crushing it. The hull 
11 divided into compartments, those at Lhe bow and stern serving 
as reservoirs for water, which Is transferred from the one to the 
other by a pump With the stern reservoir full, the draught of 
water at the stern is about 21 inches , at Lhe bow about 15 
inches When the bow rises on the ice Lhe water u quickly 
brought forward to add to the weight It need hardly be said 
the bow, and indeed the whole of the hull, are made very strong, 
the material used being Swedish scrap iron and Martin steel 

It is known that sewage water, spread over irrigation fields, 
reappears from drains placed at a few feet depth, in a limpid 
state, like spring water. This water, unlike that of sewen, 
proves remarkably favourable to fishes, probably because of its 
dissolved organic matter, which the filtration in the soil has not 
wholly removed. This fact has been lately observed by Herr 
Oesten on Lhe irrigation farm at Malchow, near Berlin, where 
the water is collected in eight ponds, and in these ponds ulmon 
and carp have flourished greatly. 

In determining the thermal conductivities of liquids, two 
methods have been employed In the one, a column of liquid 
is wanned at the top and the rate of propagation downwards 
through the column is observed In the other, the lamellar 
method, which was first employed by Guthrie, a thin layer of 
liquid is placed between two conducting surfaces Mr R 
Wachsmuth has shown, by means of an ingenious piece of 
apparatus, that in the first method cun-ents in the liquid arc 
unavoidable. The apparatus, as desenbed In Wudtmann’i 
Annaltn , consisted of a beaker placed inside another containing 
water. The Inner beaker was filled with water and blue iodide 
of starch, which has the property of suddenly turning colourless 
when heated to a temperature somewhere between 30° and 7o"C 
according to the degree of dilution. A copper cylinder was 
placed on the rim of both beakers to that its bottom was in 
contact with the surface of the emulsion. When steam was 
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made to through the cylinder, a colourless stratum was 

seen to extend downwards from the rafAce The separating 
surface ^4 sharply defined at first, hut after a few minutes a 
number of secondary stratifications appeared, which on close 
inspection* showed wavy outlines Many of them were of a 
deeper blue, * e. cooler, at their upper than at their Jower sur¬ 
faces, so that there was evidence of a vortex-like motion in the 
liquid. For really trustworthy results Mr Wachsmuth used 
■n arrangement of two copper plates and a thermopile, the 
lower plate being placed in contact with ice 

itai volume on "The Partition of Africa,” by Mr J Scott 
Keltie, which has been for some time in preparation, will be 
issued in a few days by Mr Stanford. The work, which has 
been brought thoroughly up to date, ls illustrated by a carefully- 
selected senes of facsimiles of early maps, as well as by a num¬ 
ber prepared specially to show' the present condition of the 
continent in Us many different aspects. 

Mr A E SliiPf FY, Fello^ of Christ’s College, Cambridge, 
and Demonstrator of Comparative Anatomy in the University, 
has been for some time engaged on an illustrated text-book of 
invertebrate zoology, which will be published (Adam and 
Charles Black) early in the Bpring. It is specially adapted for the 
use of University students reading for such examinations as the 
first part of thp Natural Sciences Tripos, or for the B Sc, degree 
in London 

Messrs Macmillan and Co have published a second 
edition of Mr D E Jones's "Examples in Physics” The 
book has been carefully revised, and some sixty pages of matter 
have been added New sets of problems from recent papers 
have been put in the place of the examination questions at the 
ends of the chapters 

The first volume of the Seismological Journal is now in the 
press, and will shortly be issued It is uniform in sire and 
in character with the Transactions of the Seismological Society, 
and will correspond with what would have been volume XVII 
of those publications had they been continued The yearly 
subscription for the journal is 5 yen, 5 dollars, or fl This 
includes delivery or postage It may be paid by P O O or a 
draft on any foreign bank in Yokohama Address, John Milne, 
14, Kaga Yoshiki, Tokio 

Messrs Whittaker and Co have published "The School 
Calendar and Handbook of Examinations, Scholarships, and 
Exhibitions, 1893 ” This is the seventh year of issue A pre¬ 
face is contributed by Mr h Storr, 

A DEFINITELY crystallised compound of iron and tungsten of 
the composition FeW a is described by Drm. Poleck and Griitzner, 
of Lhe University of Breslau The crystals of this interesting 
substance were discovered in drusy cavities of a massive piece of 
a crystalline iron tungsten alloy containing no less than So per 
cent of tungsten The alloy had been prepared by an electro 
lytic process from wolframite at the works of Biermann's Metal 
Industry in Hanover, and exhibited in the numerous cavities 
small but very well formed crystals of a silver-grey colour and 
exhibiting very brilliant faces They were extremely heavy and 
of exceptional hardness Upon analysis they yielded numbers 
corresponding closely with those calculated for the compound 
FeWj. Dr, Milch, of the Mineralogies! Department of the 
University, subjected the crystals to a, gomometneul investiga¬ 
tion, and found them to coimst of trigonal prisms whose faces 
were inclined exactly at 6o D , and which were terminated by a 
basal plane Inclined exactly at 90°, Singularly, however, no 
'other facts were ever discovered upon them, so that it was tin- 
pooible to ascertain to what sub section of the hexagonal system 
the crystals belonged. The cryslals are 10 hard that they readily 
■Cratch topaz, and appear to be of about the same hardness as 
corundum 
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The discovery of these cryslals of a definite compound of 
iron and tungsten, and the fact that they are endowed with such 
a high degree of hardness, afford a ready explanation of the long 
known property of tungsten in improving the hardness of steel 
Berzelius, in his Lehrbuch x already remarked that tungsten 
readily formed alloys with most of the oilier metals, and in the 
year 1858 Muchet in this country took oat a patent for the em¬ 
ployment of tungsten in lhe manufacture of steel Thereupon 
Lhe wolfram minerals, previously considered as almost worthless, 
rapidly came to acquire a considerable value Bernoulli hu 
since shown that tungsten is capable of alloying in all propor¬ 
tions with iron until it reaches a proportion of 80 per cent , when 
Lhe mass becomes infusible even at the hoLlest procurable white 
heat This alloy containing so high a percenloge of tungiten, 
approximating indeed to that (86 4) contained in the crystals 
alxive described, exhibit! a silver-grey lustre like that of the 
crystals and possesses almost the same hardness, scratching 
glass and quartz with ease Latlerly the manufacture of this 
alloy has been carried on at the Hanoverian metal works above 
referred to, and brought into commerce. There can be little 
doubt that the remarkable property of tungsten in increasing the 
hardness of sleel is due to the formation of more or less of this 
compound FcW g , and lhe nearer the proportions of the two 
metals approach to those of Lhe compound itself the more nearly 
does the resulting alloy approach in hardness to that displayed 
by the crystals of FeW a above described 

1 HE additions to Lhe Zoological Society’s Gardena during the 
past week include a Macaque Monkey ( Macacus cynomolgus, 9 ) 
from India, presented by Capt U Cooke , a Two-spotted 
Paradoxure ( Na?idima bmotata) from West Africa, presented by 
Lady Fleming , a Brush- tailed Kangaroo {PetrogaU penuillaia x 
6 ), two Black striped Wallabys {ffalmaiurus dorsalis, 9 9) 
from New South Wales, presented by Mr Wilberforce Bryant, 
a Mauge's Dnsyure ( Dasyurus maugem) from AusLraha, pre¬ 
sented by Mr Robert Iloare , a Red and Yellow Macaw (Ara 
chloroptcra) from South America, presented by Mr, H H. 
Dobree , a Grey Parrot (Psittacus cnthacus) from West Africa, 
presented by the Executor of the late Mrs Bolaffe , an 
^Ethiopian Wart Hog {Pkaeochtzna &/AtJ/>icus, <J ) from Mata- 
beJeland, South Africa, deposited , two Chukar Partridges 
{Caccubis diukar, 6 9 ) from North-west India, presented by 
Major Ingoldsby Smythe , fourteen Prairie Marmots [Cyrwmys 
ludovicianns , 6 d 8 9 ) from North America, an Arctic Fox 
( Cams la^opus) from the ArcLlc Regions, two Rufous Tinamoua 
{RAynchotus rufescens) from Brazil, purchased, three Black 
and Yellow Cyclodus ( Cyclodus mgro luteus) x three Diamond 
Snakes {Morelia spilotes) x a Short Death Adder ( Hoplocephalue 
eurtu*), a Purplish Death Adder ( Pseudechis porpAynaca), a 
North Australian Banded Snake (Pseudonaia nucAahs) from 
New Soulh Woles, received in exchange 


OUR ASTRONOMICAL COLUMN 

Comet Holmes (1892 III )—During the post week no 
very important change has taken place m the appearance of the 
comet , the following u the current ephemeris — 

Ephemera for \ 2 h M f Parts 


■ 1093 

R A app. 

Decl ipp 


h m a 

t\ ! H 

Feb. 9 

156 39 3 

+ 34 0 *8 
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■ 1 5® 33 

2 18 

II 

* 59 37 0 

4 I* 

12 . 

■ a 1 la § 

6 9 

13 

a 48 3 

8 9 

14 

4 *44 

10 13 

IS 

6 0*9 

12 20 

16 , 

a 7 37 9 

34 14 3° 


Mr Fowler writes from South Kensington —" The comet od 
February 6 fu a very dim nebulosity without sensible nucleus. 
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Comet Brooks (November 19, iSqa) —The following 11 
the ephemeris for Comet Brooks for the ensuing week — 
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Spectra of Planetary Ni-BULit; and Nova Auric, 1 -- 
In the December number of the Mem011 e della Sonets degh 
Spettroscofisti It ah am , among many interesting communica¬ 
tions, is one by M Lugcn Goinard, relative to the great simi¬ 
larity between the spectra of the late Nova and the planetary 
nebuls By the aid of a iol-inch reflector and a 10-inch 
objective prism, logether with Scbleussner’s orlhochromalic 
plate 9 , he has been able to obtain these photographs, the 
wave-lengths of the lines of which are given in Ihe table below 
Id the memoir copies of Ihe photographs on a somewhat larger 
scale are given, thHt of the Dumb bell nebula (G C No 
4447) showing the image of the nebula itself, pist as if no prism 
had been used The wave-lengths of the Nova given in this 
table were obtained from photographs taken on September 27 
with ah 15m expos me, and on October 28 with 3h exposure, 
and, in M Guthard's w ords, " gave the surpn9ifig result that the 
spectrum of the new star perfectly agrees with that of the 
planetary nebulxc " 

The following is the table of the wave length 1 !, lines 1 , 11 , 
Vi , and VII representing the nebula lines, and HI , IV , 
and V the hydrogen lines — 
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Sun spots and Magnetic Perturbations in 1892—In 
an article under this heading in Astronomy and Astrophysics for 
January M Ricco brings together the facts relative to these two 
phenomena, the magnetic perturbations being taken from the 
pholO magnelographs of the United Stales Naval Observatory 
As the author describes in detail both kinds of observations, and 
in addition, a tabulated statement of the records, we cannot do 
better than abridge the table, by omitting the numerical state¬ 
ments os to the magnitudes of the spots and perturbations, 
leaving our readers to refer if necessary to the journal liself 
In the column "spots” this means principal spots, E 
denotes extraordinary, V L, very large , L, large , M, 
medium , $, small , and N, none 
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From ihi* (able some very interesting faclk may be gathered 
Out of (he eleven cares which M Ricco gives, no less than seven 
Instances occur * here ihe passage of the spots over the central 
mdridftn Is followed by a terrestrial magnetic disturbance, and 
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not only Ibis, but Ihe magnitudes of both vary directly The 
point which the author wishes to emphasize most is the apparent) 
constancy of the interval of lime between these two phenomena, 
and an important fact is that at both appearances of the Great 
February spot the same retardation occurred In the aoove 
(able, with the exception of January 29, the mean interval is 
45 V km a , " thus indicating a velocity of propagation from the 
sun to the earth of ahoui 913 kms per second, 11 or 11 more than 
300 limes lets than that ol light ” 

New Minor Pianets —Phologiaphy seems lobe rapidly 
increasing the number of our minor planets, that 15 lo say, if 
the announcements really refer lo new ones Wolf andChirlola 
between them have discovered five this year, the former two 
(1893 B and C), the latter three (1893, A, D, and E) 

Thk Lunar Surface —At ihe present day the general idea 
with regard to the peculiar features of the moon is that they are 
the results of stupendous volcanic actions, the number and 
activity of which surpassed Anything (hat we can imagine Owing 
to the extraordinary circularity in the craters, ring plains, 
walled plains, and lo the well-known fact that many of the 
craters have not the raided lava floor half way up or near the 
summit of the cone, which is such a typical terrestrial charac¬ 
teristic, doubt as to their volcanic origin naa often been raised 
In a '•mnli pamphlet which we have received from Mr S E 
Peal, bibsagor Assam.ihe author suggests a " theory of glaciation 1 
in the light of recent discoveries with regard to the maximum 
surface temperature, and also to the non viscosily of ice il low 
temperatures, together with the admitted possibility of mow 
exi ting on the moon Ihe author assumes the moon lo be 
constituted somewhat like our earth, and at one time to have 
been at a higher temperature, having an atmosphere, water, &.C , 
and draws attention lo Lhc facl9 that there are no polar caps , 
that colour is conspicuous by Ua absfllce, "a feature quite 
opposed to terrestrial experience, except at the poles,” and 
therefore "may not the entire globe be swathed in know?” , and 
the absence of river valleys and diainage sculpturing, indicating 
that a piling up of dry material has taken place in opposition 
10 a fluvial erosion At the lime when ihe lunar globe had so 
far tooled down as lo be practically rigid, the tidal acnon 
would gradually turn all continents and land surfaces into shoals, 
and at the temperate stage of development the growth of the 
polar caps would be restricted lo the shallows, extending from 
them as the temperature became reduced This advancing 
sheet of ice would sometimes be deformated by submarine heat 
vents resulting in a large or small bay, depending on the mag 
nilude of the vent Extending seawards the "horns of the bay 
would meet around and enclose this area of higher mean tem¬ 
perature, converting it into a lagoon *’ Nocturnal radiation 
and bolar heat alternately would perhaps freeze and thaw the 
ice formed thereon, and with a rare atmosphere and intense cold 
aqueous vapour would arise from "the water (floe-covered) 
flour during the day at Je&st, and be carried over ihe ice edge 
by diffusion when the fall in temperature would precipitate it 
Into snow, thus gradually forming a vast rampart 11 Century 
after century would see the level floor gradually lowered, and 
the ramparts increased in height The author accounts for all 
the peculiar forms of crater', walls, &c , by diflerent local con¬ 
ditions (z e land or water or submarine vents), but they are all 
the result " of water floors left in a slowly extending glaciation 
of the crust, 1 ' 


, geographical notes 

At the French Congress of Learned Societies, which meets 
on April 4 at the Sorbonne, the section of historical and de¬ 
scriptive geography, Ih to be devoted specially to ihe early 
geographical conditions of France, and to the work of French 
travellers, The programme includes the consideration of the 
earliest traces of humsn habitations, maps of caverns, Stc , and 
proceeds to classify existing dwellings according to their situation 
and altitude Local names in danger of falling out of use are 
to be collected, and the limits of the old districts such as Brie, 
Besuce, Sologne, &c , lo be investigated in order 10 place on 
reeord the geographical conditions which led to their formation 

In the Scottish Geographical Magazine for February Mr 
J G GoodchlJd gives a most Interesting description of a large 
scale topographical model of the site of Edinburgh, which be 
has recently constructed, The model, which is on exhibition 
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in the Muienm of Science and Art, Edinburgh, is hued upon 
Bartholomew's map of Edinburgh on the scale of 15 inches to 
a mile, but the altitudes are taken point bv point from the large 
town plans of the Ordnance Survey The model is In many 
ways original In its mode of construction III object is purely 
geographical, haring been suggested by a leading citizen as a 
method of showing the contrast between the circuitous roads 
and frequent steep gradients of the old coaching days, and the 
atraighter and more level lines of communication by which 
modem engineers have overcome the restraint of physical con¬ 
figuration 

IN the same number of the Scottish Geographical Magazine 
there is a paper on the Deserts of Atacama and Tsrapica, read 
to the Society by Mrs Lilly Grove, and some interesting notes 
on South Eastern Alaska by Prof J J Stevenson, illustrated by 
a map, 

Me, H J Mackinder’s third educational lecture for the 
Royal Geographical Society was given on Friday night, the 
subject being ihe belt of Steppe which traverses A«ia from 
west to east He showed how the distinctive physical and 
climatic conditions of the Steppe favoured the growth of 
nomadic nations, every man of whom was a member of the 
most mobile cavalry force which ever existed Pastoral pur 
suits and marauding were natural to the Steppe peoples, and 
the descent of iheir hordes on the settlements bordering ihe 
Steppe were turning points in the history of surrounding 
nations. Reference to the successive periods of conquest by 
the Scythians, Huns, Turks, and Mongols showed the power of 
these nomads An the affairs of other countries, and until the 
advent of the Steppe bred Cossacks no western power has ever 
secured control of the central Asian plains 

Following on the death of Captain Stairs we have to record 
the death of his fellow-officer in the Emin relief expedition, Mr 
R II Nelson Mr Nelson returned to Africa, and was in 
charge of Ihe district of Kikuyu in Ibea, when he succumbed 
to an attack of dysentery on December 26, 1892 


THE INSTITUTION OF MECHANICAL 
ENGINEERS 

THE fint general meeting for this year of the institution of 
1 Mechanical Engineers was held on Thursday and Friday 
evenings of lait week, the 2nd and 3rd inst , in the theatre of 
the Institution of Civil Engineers 
There were two papers set down for reading, as follows — 
M Description of the experimental apparatus and shaping machine 
for ship models at the Admiralty Experimental Works, Hadar, 1 ’ 
by R, Edmund Froude, of Haslar , "Description of the pumping- 
eogtnea and water-softening machinery at the Southampton 
Waterworks," by William Matthews, waterworks engineer 
After the disposal of the usual formal business, the President 
(Dr. William Anderson) referred lo the International Engineer¬ 
ing Congress which was to be held in Chicago during the month 
of August next He had received a letter from Mr James 
Dredge, of London, who had been elected honorary president 
of the ood great. Everyone, Dr Anderson said, knew of Mr 
Dltdge, wo there wu no occasion for him to say anything further 
on thit head , bat he trusted thst English engineers would take 
steps necessary to a creditable representation 
The next business was an altera Lion in the bye laws, the chief 
referring lo the dais of membership Hitherto the Institution 
has consisted of members, a&foclites, snd graduates The two 
laittfr classes are, however, of small importance and practically 
the Institution Ip composed of full members. The qualification 
for membership was that the candidate should be an engineer 
npt under twenty four yean of age , so thst a member might be 
a Great George Street magnate, or the head of a big engineer 
mg firm, down to a draughtsman or the foreman of a machine 
ibbp, supposing of coarse he were art engineer and not simply 
ft mechanic or artisan. These conditions of eqnsllty do not 
*FQtasr, however, to meet the views of the coundl of thelnidiu- 
UoQfc to there are to be two classes of engineers on the register, 
the big and the little These are to be known respectively u 
toenfaen fend associate members, but as far as we can see the 
broad distinction is that the member has achieved success whiln 
the ajaodjne member has still his way to make Honour to 
whonhonour U difl la a good maxim, but Jt may be doubled 
*hflher 3 t«t practically sen-elected council of an Irresponsible 
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body should be the arbiters, pot only of fame, but of profes¬ 
sional status 

Resolutions embodying ihe proposed changes were moved 
from the chair, and carried unanimously It need not be said 
that the new rule is not relrospeuive 

These mailers having heen settled, ihe secretary proceeded to 
read Mr Froude's paper describing the apparatus in ihe Haslar 
establishment, over which he presides To make clear ihe detail* 
of mechanism i/iven would be quite impossible without the aid 
of drawings These were supplied at the meeting in ilie shape 
of wall diagrams, but as members had not an opportunity of 
studying them beforehand, there were very few who wrrcableto 
keep up with the reading of ihe paper, excepting those who already 
knew all about the matter This is ino often—we may say gene¬ 
rally—the case in meetings of ihe technical societies , excepting 
always the Institution of Civil Engineers Before this Society 
a paper is read on one evening, and, if Us importance he 
sufficient it is discussed during three sittings, each a week 
apart Members have therefore an opportunity of grasping the 
details of the papers read, and preparing whtU they have to say 
beforehand It is for this reason that the discussions before the 
Civil Engineers have always been instructive 

Mr P roude's paper deals with hut a fragment of its subject, 
but it takes the part which was more especially of interest to his 
audience namely, ihe mechanical details involved in the appa¬ 
ratus used f »r testing the models by which a forecast is made of 
the performance of future naval vessels It is well known that 
these forecasts are made possible by the late Mr Froude’s dis¬ 
covery nf the law of " corresponding speeds,” so that the speed, 
with a given power, of ihe full sized ship can be deduced from 
the perlormance of ihe model The way in which the late Mr 
P rrnidt carried out his investigations, and how the original ex¬ 
perimental works grew up at Torquay, under the wise encourage¬ 
ment of ihe Admiralty, are well known to all interested in 
physical science It would be difficult lo overeslimale the good 
that has followed this work , for one thing it has done much 
lo put us on an equality with our old nvnh, the French—long, 
indeed, onr masters in the science of ship design Perhaps there 
13 nothing upon which we could belter lound our claim to naval 
supremacy—in this loeg era of naval peace —than the possession 
of the only naval testing tank of its kind It 1* a distinction 
we shall probably not long be able to boast, fir the Russians, 
Italians, pnd Americans all contemplate constructing establish¬ 
ments of a like nature 

The paper commences with describing the principal features 
of ihe present Admiralty experiment establishment at Haslar 
As at the former works at Torquay, the chief object consists of 
a long covered water-way, in which models of ships are towed 
to ascertain their resistance The towing is done from a dyna¬ 
mometer carriage driven at definite speeds by • stationary engine 
working a wire mpe The models aromade of hard paraffine, 
generally about 14 feet long, and something upwards 01 1 inch 
in thickness os finished, They are cast in a mould with an 
allowance of about for finishing the shape The latter 

operation is done by hanod, guidance grooves being cut 
in the model, 10 that the exact form may be preserved 
The working of this shaping or copying machine, and the 
way in which it enables the lines of a drawing to be 
translated into model form, commute one of the most interest¬ 
ing parts of the installation The water-way, canal, or tank at 
Haslar is nearly 400 feet long, and of nearly uniform section 
throughout The Rides are of concrete and vertical, and the 
railway, on which the dynamometer carriage runs, Is bedded on 
the tops of the aide walls of the water-way. In place of being 
suspended over the water from the roof, as in the original design 
The experimental carriage, which haa to be nearly 2! feet gauge, 
is a trussed structure Its principal peculiarity consists In the 
fact that the members of the several trusses composing it are 
wooden trunks or boxes about 4" square in croon leclioni, made 
of j|" deal, and put together with screws and shellac varnish. At 
the joints formed by the Intersection of the various members of 
the trusses, the sld4t of the boxes are made to overlap one 
another over a large area, providing a large surfsce for screwing 
and for the adheitonuf the shellac varnish The dimensions of 
the boxes forming the several members of the girders are 
designed so as to bring the aides of the boxes into the right 
plane* to suit these Overlaps The whole structure thus pro 
vided is remarkably rigid and light The general design of Lhd 
carriage is arranged lo as to leave clear a sort of central alley 
provided with anilway, the rails of Which are close to the sides 
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of the Alley The object of this secondary railway is to carry the 
smaller carnages, on which are mounted the actual expert mental 
apparatus of different kinds , so that these may be adjusted on 
this railway to any desired position fore and aft on the mam 
carnage The carnage is driven by means of wire rope from a 
stationary 10" lower spherical engine, a high power being 
required oo u to start the truck quickly for high speed experi¬ 
ments, The ordinary speeds range between 100 and 500 feet 
per minute , for some classes or models experiments are occa¬ 
sionally made up to about 850 feet per minute or nine and a 
half miles per hour The truck has been run at over 1200 feet 
per minute, or about fourteen miles per hour The governor, by 
which the speed of the engine 1a regulated, is a very interesting 
and ingenious piece or mechanism, which has been modified 
from the design of that which was used on the engine at Torquay 
There are two symmetrical bell cranks carrying weights, and 
attached to each other by link*, having slotted holes so as to 
allow the bell cranks to have a very small range of freedom of 
angular motion. When a given speed of rotation is reached, the 
centrifugal force of the weights overcomes the tension of a spiral 
spring, provided for the purpose, and the governing action is 
brought into play in the following manner —There is a 
hooked rod, by means of which the increase in the 
angular altitude of the weights (due to centrifugal force) 
brings a friction disc break into play, which in turn 
has the effect of extending a spiral spring connected with 
the engine throttle valve, which is thus closed bo as to shut off 
steam, It will be easily seen bow much more delicate an ad 

C 'ment this device gives than the old Watt governor with the 
1 acting directly on the valve The extension of the spring, 
and the consequent distance of departure of the throttle 
valve from its full open position are proportional to ihe fnc 
tionai turning movement applied to the stationary wheel, which 
movement is itself proportional to the pressure brought to bear 
upon it by the bcll-cranka , in other words it is proportional to 
the excess of the speed above that at which the centrifugal force 
of the weights just equals the tension of the spiral spring To 
give greater sensitiveness of action the bell cranks are Dot hung 
on pin joints but on flat springs after the fashion of a clock pen¬ 
dulum, Safeguards being provided in case of the springs breaking 
With the Torquay governor, which was similar in principle 10 
that described, although differing in appearance, Lhe adjustment 
was so delicate that a variation of speed in the running of the 
carriage of half a foot per minute was seldom exceeded even at 
the highest speeds The value of working against the 
resistance of spiral springs will be noticed in this 
mechanism, their steadying action being especially valuable 
It would be impossible for us lo attempt to describe lhe 
mechanism commuting Lhe copying apparatus of the model 
shaping machine, and we can only hope to give a mere outline 
of the general principles A rough hollow model or the ship lo 
be constructed is cost In paraffine wax, a material which 11 found 
to lend itself most perfectly to lhe necessities of Lhe experiment? 
The drawing from which the operator has to work 11 stretched 
on a table, and the grooves representing the water lines are 
copied from the drawing by means of the mechanism These 
grooves are formed by a pair of revolving cuLters, the fore and 
oft motion being communicated to the model whilst the cutlers 
move laterally One cutter n on each side—for of coarse full 
models are required—and they approach or recede symmetrically 
ip such accordance with the longitudinal travel^ the model u 
to trace In plan upon it the intended horizontal section This 
due accordance of the lateral motion of the cotters wiLh the 
longitudinal motion of the model is accomplished by the operator 
■o regulating the cutter motion ai to maintain a tracer in contact 
with the corresponding water line on the drawing. By suitable 
mechanism the drawing itself is made to Imitate Lhe longitudinal 
travel of the model, while the tracer imitates the lateral travel of 
the cutters. In the Torquay machine (be tracer was guided by 
an adjustable template set to the curve of each water-line, but 
afterwards the tracer was made to follow the Hue on the drawing 
by the operator In the present machine the cutters are raised 
or lowered to get the different water-lines. The cutteiB run at 
270Q revolutions per minute. The grooves having been cut, the 
surplus material is removed by hand 

We shall not follow Mr Fronde In bis description of the 
further details of the mechanism, as it would be unintelligible 
without the drawings by which he illustrated hli description. 
The various arrangements are, however, fully worthy of study 
by all who are interested in ingenious mechanical devices , but 
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we must refer our readers lo Lhe printed transactions of the 
institution, m which the diagrams will appear when the volum£ 
is published. There 11 also a weighing machine, which Is 
necessary to obtain Lhe actual dead weight of the model, so that 
the amount of ballast required to get the necessary displacement 
corresponding to trial draught may be determined This machine 
will weigh up to 1000 lbs with great accuracy, and if similar In 
principle to an ordinary chemical balance, except that it Is a 
steel yard, having one arm 6 inches and the other 5 f £ et in 

discussion on this paper was opened by Mr W H 
White, the Director of Naval Construction, who 11 the official 
head of the Admiralty department, of which the Haslar 
establishment forms a branch Mr, White spoke of the 
advantage these model experiments had been to the navy, 
Faying that the great advance in the speed of ships which bad 
been obtained of late years would not have been reached lo the 
full extent had it not been for the model experiments carried out 
at Torquay and Ilaslar hy the late Mr Froude and his son, the 
author of the paper, Mr J I Thomycroft also pointed out 
the great economy Lhat had been made in expenditure upon 
navy ships by finding out beforehand what the proposed vessel 
would do, and what waB required in the way of power lo reach 
that performance Mr Thornycroft made especial reference to 
the ingenuity of the device whereby a line on Lhe drawing, 
which might not be quite accurate, would be made to give ihe 
desired result in the model, and this without an expensively 
constructed apparatus Various other speaker* having been 
heard, and Mr Froude having briefly replied, so far as there was 
anything to reply to, the meeting adjourned until the next 
evening 

On the members assembling on Friday evening, the 3rd 
insl , the prendent, Dr Anderson, again occupied the chair, and 
Mr Matthews’s paper on the Southampton waterworks was read 
This contribution is interesting, as it describes what we under 
stand is the largest water softening plant yet installed The 
quantity of water that can be satisfactorily dealt With is 
from 2 \ to z\ million gallons per day of 24 hours Of 

course the principle of BOltening hard water by lime is very far 
from new, but it has made slow progress, in spite of the vast 
quantities of hard water, otherwise unobjectionable, that there are 
m the chalky southern half of our island This limited applies 
lion of a means whereby a bad water in one respect can be made 
a good one in all respects does not appear, to judge by Lhe pro¬ 
ceedings of last Friday, to spring from any inherent defect in 
the system—beyond lhat which would arise from the disposal of 
the refuse lime in crowded cities—but rather from the careless¬ 
ness of public authorities and water supplying companies to 
the wants and comforts of the people at large 

The meeting terminated with the usual votes of thanks, the 
President announcing lhat the summer meeting would be held 
this year at MiddJesborough on Tuesday, August 1, and the 
following days 


length 


THE SEVEN IMAGES OF THE HUMAN EVE 

TTIi well known that in the human eye, besides the refracted 
image, which serves the purposes of vision, there are formed 
three reflected images known under the name of “Purklnje’a 
images” M Tchern mg has discovered three additional ones, 
so that Lhe total jiuml cr u brought up to seven 1 

In its passage into Lhe interior of the eye each ray of light has 
to pass through the cornea, the aqueous humour, the crystalline 
lens, and the vitreous humour before finally arriving at the 
retina. At the surface of each of these constituents the ray is 
liable to be partially reflected, thus giving rise to four reflected 
images. These were all seen and described by Ptu-klnje at the 
beginning of the century, but only three were observed by 
Helmholtz and others These three can be easily observed by 
two persons on holding a lighted match between ihsir eves, and 
moving u about bo lhat the reflections seem to coma from lhe 

K upil. One of them, that reflected by the front of ibe cornea, 
i much brighter thin ihe (wo others, which are formed by the 
front surfaces or the crystalline and Ine vitreous humdor respec 
lively The fourth image Is doe to reflection from the posterior 
surface of the cornea It may be discovered by careful observa 
lion of the brightest Image by means of a magnifying glass. As 

1 S« S/aMcta <U im SocUii Pmnf+iit dt Phyt9yu4 t 

1892 




February 9, 1893] 


NA TURE 


355 


it appaoachei the border of the pupil, and especially as it passes 
* on tn the iris, It Is seen to be accompanied by a small, pale, but 
well-defined image, which always lies between the first image 
and the centre oflhe pupil, the distance between them decreas 
ing as they move towards the centre, where they finally coincide 
By means of the ophihalmophakometer— an instrument cunsibt- 
ing of three incandescent lamps and a telescope arranged on an 
arc of 86 cm radios—It was found possible to measure the radii 
of curvature of all the reflectin4 surfaces The foci of the two 
reflecting surfaces of the cornea were found to coincide, a fact 
which accounts for the coincidence of the two corresponding 
images at the centre of the pupil, and for Helmholtz's failure of 
finding the fainter one 

It U evident that since the light reflected from the successive 
surfaces does not fall upon the retina, it is lost for visual pur¬ 
poses But a comparison of the percentages of loss in the case 
of the eye, and in that of a simple lens tells greatly in favour of 
the former as an optical Instrument In the eye the percentage 
of useful light 11 97, in a simple lens 92, and in a compound 
optical instrument correspondingly less But Lhe light reflected 
by any of the internal surfaces is also liable to be reflected back 
into the eye or the optical instrument, with the effect of super¬ 
imposing a more or less faint patch of light upon the image on 
the retina This is termed the noxious light (lumi?rc nuisibU) 
by M Tcbeming In a simple lens this amounis to per cent , 
whilst in the eye it is as low as 0x102 per cent But faint as 11 
is, It is capable of giving rise to two light impressions due to 
double reflection, one at least of which has been actually 
observed in the human eye " The easiest way of observing it/' 
says M Tchernflig, M is to look straight forwards in a dark room, 
holding a lighled candle in the hand about 20 cm from Lhe line 
of vision On moving the candle gently from side to side a pale 
image of the flame is seen on the opposite side of ihe line of 
vision, distinct enough to show that it is inverted F it moves 
symmetrically to the candle wuh respect to the line of vision 
The lays which form this image have undergone, besides several 
refractions, two reflections, one at the posterior surface of the 
crystalline and another at the front surface of the cornea " 
Another image was expected to be formed by a similar reflec¬ 
tion at the anterior surface of the crystalline It was found m 
an artificial eye, but not in the human sense-organ However, 
an easy calculation of the optical system of the eye explains this 
circumstance The focus of the reflected rayj is very near the 
crystalline lens itself, so that they must be much dispersed by 
the time they reach the retina To enable Lhe image to be 
formed on the retina, the ohject would have to lie between the 
cornea and the crystalline, but on attempting to form a luminous 
point at that place by optical means it u found that the “ useful 
rays ” fill the eye to such an extent as to render everything else 

invisible 

It is found that different eyes differ in their capacity of seeing 
the first of the two additional subjective images Short-sighted 
people find it very indistinct unless the candle is held close to 
the eye, or convex glosses are uied As the maker of optical 
instruments utilises the accessory Images for testing the degree 
of polish and the accurate centreing of the lenses, so ihe 
physician u enabled to make valuable inferences from them as 
to the structure and condition of the eye he id examining, and 
the additional images discovered by M Tcherning appear to 
be of considerable physiological importance E E F d’A 


A BOTANISTS VACATION IN THE 
HAWAIIAN ISLANDS 

QOME weeks ago we reprinted from the Botanical GauttU 
(Indiana) a part of Lhe first Instalment of Prof, D II 
Campbell's interesting account of his vacation in the Hawaiian 
Islands. The following Is the chief portion of the second and 
concluding instalment, published in thq January number — 

Beside visiting the isle of Oahu, I made short trips to the 
islands of Hawaii and Kauai, The former, the largest of the 
G r °up f and the only one where volcanic action is suil going 
0 &i is reached by steamer in about thirty-six hours from Hon¬ 
olulu. On the way, the Islands of Molokai, Lanai, and Maui 
ar * passed. The nnt, a barren-looking and forbidding spot, 
u the location of the leper settlement, to which all persons 
afflicted with leprosy are sent as soon as their condition becomes 
know*. 
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Maui, Lhe largest of the islands next to Hawaii, consists of 
two portions connected by a narrow isthmus The whole 
eastern half 11 nothing more nor less than Lhe body of an im¬ 
mense extinct volcano, ten thousand feet high, and with a 
crater nearly ten miles across The other end of the island is 
an older formation This island is said to be very interesting 
botanically , but, unfortunately, my time did not permit me to 
visit ir. 

Very soon after sighting Maui, the three great mountain 
masses of Hawaii began to loom up The day was clear, and 
the whole formation of the island became visible It consists 
of three great volcanic cones, of which only one is now active 
The highest summit, Mauna Kea, is nearly 14,000 feet above 
the level of the sea ; the next, Mauna Loa, lacks but a few 
hundred feet of this , yet so great is the breadth of these 
masses that one fails to realise their immense height Our 
first landing was at Mahukona, on the leeward side of the 
island, a most forlorn expanse of bare lava with scarcely a 
trace of vegetation, except a few unhappy-looking algaroba 
trees planted about the straggling buildings that constituted Lhe 
hamlet 

We lay all day at this inhospitable station, not getting away 
until evening A beautiful sunset and a fine glimpse of the 
peak of Mauna Kea glowing wuh the last rays of the sun, form 
my most pleasant recollections of this desolate place 

What a change Lhe next morning 1 On awakening we found 
ourselves entering the harbour ol Hilo Here everything h 
as green as can be imagined, and luxuriant vegetation comes 
down to the very ocean a edge The town is built on a bay 
fringed wuh cucoa-nnt trees and embowered in a wealth of 
tropical vegetation Owing to the great annual rainfall 
(about 1S0 inches), as well as to the fact Lhat Hawaii 11 the 
most southerly of the islands, the vegetation here is the most 
luxuriant and tropical found In Lhe whole group I remained in 
Hilo for six dnyi and collected some most interesting specimens 
Through the kindness of Mr. Huchcock of Hilo, I was enabled 
to spend the night it his camp in the woods near the town, and 
the greater pm of two days collecting in the vicinity The 
forest here 15 most interesting Mr Hitchcock was starting a 
coffee plantation and ha* cut trails through the woodB in several 
directions, so that collecting was very convenient There is 
great danger of posing one’s self in these woods where there are 
no trails, as much of the forest is an almost impassable jungle 
In these moist forests ferns and mosses luxuriate, and every 
trunk and log is closely draped with those beautiful growths 
Flowers are almost entirely wanting, a fact repeatedly observed 
by collectors in tropical forests I saw here fully developed 
specimens of tree-fernH The finest of these were species of 
Cibotlum Many had trunks from fifteen to twenty leet high, 
and some must have been fully thirty The moat beautiful were 
some with trunks ten to fifteen feet high, as ihete were more 
symmetrical and had finer fronds than Lhe taller ones. I meas¬ 
ured the leaves of one Lhat had fallen over, and roughly eati 
mated lhe length as eighteen feet, I have no doubt that 
specimens fully twenty feet long could be found These giant 
fronds, arching high over one y s head aa oneridea on horseback 
under them, present a sight at once unique and beautiful 
Growing upon the trunks of these ferns were many epiphytic 
Bpecies, the most peculiar of which was Ophiogkssttm pendulum, 
with long strap-shaped leaves, a foot or two long, and a s^e 
of sporangia sometimes iix inches long Exquisite species of 
Hymenophyllum and Trlchotnanea, the most ethereal of all the 
fern tribes, with almost transparent, filmy lea vex, were common, 
sometimes completely enveloping the trunks of the trees Of the 
terrestrial ferns, which abounded everywhere, two were espe¬ 
cially notable as J representing groups unknown In the United 
States. One of these, GUicktma dichotomy forms extensive 
thickets on the borders of the forest, and in the Hilo district 
extends down almost to the sea-level. The other, Marattia 
Deuglasix, a very large fern with leaves eight to ten feet long in 
well grown specimens, has fleshy dark green leaves, and thick 
stipules sheathing the base of the leaf stalks. Several species 
or Lycopodium and Selaginella were common, and a good 
variety of mosses and liverworts. In these forests wild bananas 
are common, and most magnificent plants they are Sheltered 
from the wind, the superb great leaves develop to their full site, 
without being torn in the least, and the whole plant 11 a study 
of beautiful form and Colour 

Coflhe is being extensively planted in this region ai well aa 
upon the lee side of the Island, and as the quality of the berry 
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li exceptionally fine, this promises 1000 to be a leading industry 
in the islands. * 

About Hilo especially, but common also elsewhere, was a 
very conspicuous black fungus, that covered the leaves com 
pletely in many cases, and attacked Indiscriminately a great 
variety of trees 

From Hilo 1 proceeded to the volcano of Kilauea, some 
thirty miles distant, and about 4000 feet above the level of the 
sea As this volcano has so often been the theme of travellers’ 
descriptions f will not linger over it In the vicinity ate many 
interesting plants, among them a species uf Vacclnlum with 
sub acid yellow and red berries something like cranberries 
These " ohelo ” herriei are much esteemed, and are eipecially 
good when cooked Some two miles from the volcano is a 
superb grove of koa trees, the largest trees I saw anywhere In 
the islands One of these standing alone, and with magnificent 
spreid of branches, must have been len feet In diameter Tpe 
road to the volcano lies for much of the way through a fine 
forest In the lower part the ohia trees were loaded with their 
beautiful crimson fruit, and present a very showy appearance 
Of flowers, the species of Ipomza were the most conspicuous , 
but the scarlet flower-bracts of Frcycmelia were conspicuous at 
limes, for here this latter plant may often be seen running to 
the Lops of the tallest trees 

The glory of this road, however, js the tree-fern*, which 
all along excite one’s admiration The carnage road is not 
yet completed, and about thirteen miles must be done on 
horseback Of this more than a mile is over a cordaroy road 
made out of the trunks of ferns ! Such a road, If not very 
durable, is yet very pleasant to horses As these tnjnka lay 
prostrate, in the damp atmosphere, most of them were 
already sending out new fronds, and in due course of time 
the road will l>e fringed wiih a hedge of great fern-leaves 
Indeed, in some of the more open parts of the road farther 
down, where the ground is completely occupied by a small tree- 
fern crowing in dense thickets, as these are grubbed out to make 
way for culti/ation, their Lrunks are piled up to form fences, and 
soon sprout out so ihat they make a beautiful and close hedge of 
fern-leaves 

On leaving the volcano I went down on the other side of the 
island The rain being almost entirely intercepted by the 
mountains, this leeward side is very dry, and the ride to Punaluu, 
where we were 10 take the steamer, was not especially pleasant 
Vegetation is very scanty, and nothing particularly interesting 
was noted in this line. 1 he soil on this side of ihe island, 
especially in the district of Kona, 11 very ferLlle, and when water 
can be had, produces magnificent crops of all the tropical staples, 
pine apples, cocoa nuts, coffee, sugar, &c , all especially hne , 
and we feasted on these cocoa nuta and pine-apples as we sailed 
along thla picturesque, if somewhat barren, coast 

A *hor/, fljing trip was made to the Island of Kauai, the 
richest boianically of all the islands, as it is the oldest geologi 
cally According to Hillehrand, not only is ihe number of 
species larger than in the other Islands, bur the species are more 
specialised Here I saw several species of the curious woody 
Lobeliacez, of which there are several genera that form either 
shrubs or small trees I saw several species of Cyanea, with 
stems six to eight feet high, with long leaves crowded at the top 
of the item and many while or purplish flowers, much like those 
of Lobelia, but somewhat larger and leu open 

Aa in all the islands, there is on Kauai a great difference 
between the windward and leeward aides I drove for about 
thirty nilles along the windward side of this Island through some 
of the most beautiful scenery of all ihe Islands. Near ihe sea 
were rolhng plains and hills, with here and there groves of Pan- 
danui and Hau—the latter a dense spreading small tree with 
large yellow hibiscus flowers—and at one point we drove through 
amagniScent grove of kukui trees, the finest I aaw anywhere 
A* wo reached that part of the island which is moot fully eiposed 
to the moisture laden trade-wind*, vegetation became extremely 
luxuriant Nomerous valleys with clear stream* flowing dowu 
them, ttair bottom* given up to nee plantations, were to be 
seen here, with the rice in all stage*, from the young■ pears juse 
standing above the water 10 golden-yellow patches of ripe gram 
At Hanalei, my destination, I found excellent accommodation 
and 0 delightful bathing beach, the latter especially attractive 
after a thirty-five mile urivt over dusty roads HanaJei U 
beautifully situated on a picturesque bay, with bold mountain* 
rising directly back The next morning a native was hired to 
go with me into the woods, and the day wu spent in collecting. 

NO. 1215. VOL. 47 ] 


The variety of trees, u well as other phenogams. Is .much 
greater here than in Hawaii , the ferns, alto, were very fine. 
Here I obtained a pnre in a fine lot of the proLballia and young 
plants of Ms ratlin, as well aa some other interesting things 

Want of space forbida going into details, but no botanist 
visiting the islands can afford to mils Kauai 

in position, the Hawaiian Islands are unique, being more 
isolated than any other land nf equal area upon the globe More 
than aooo miles separates them from the mainland, and i860 
miles from the nearest high islandi Of purely volcanic origin, 
thrown up from an immense depth, they have always been thus 
isolated As might be expected, the flora is very peculiar, more 
so than in any oLher country According to Hillehrand, of 800 
species of spermaphytes and pleridophytes that are sinctly 
indigenous, 653, or 75 per cent , arc endemic. Taking out the 
ptendophyieit, the ipermaphyles show over 81 per cent , and 
ihe dicotyledons over 85 per cent that are found only in this 
group 

For a thorough study of this very curious flora, a long time 
would be necessary, as many species are extraordinarily local, 
and many of the most interesting localities are very difficult of 
access The islands differ extremely among themselves, and 
exhibit in a most interesting manner the correspondence that 
exists between the variety and differentiation of forms and the 
ages of Lhe islands The formation of the islands has proceeded 
from north to south , and Kauai, the northernmost of the large 
islands of the group, is also the oldest and much the richest 
boianically, especially as regards spermaphvtea , and, according 
to Hillehrand, the genera and species are more differentiated 
Hawaii, the southernmost of the islands, Is much the poorest in 
forms, although in the Hilo district the conditions are most 
favourable for a luxuriant development of forms. 

In the latter island is the last active volcano of the group, 
Mauna Loa, with its two craters, of which the well-known 
crater of Kilauea is Lhe great sight of the island*, and visited 
constantly by tourists from all parts of the world 

A few days after my return to Honolulu from Kauai, and six 
weeks from my find arrival there, 1 boarded the MvnQwa\ l the 
through Australian steamer bound for San Francisco, which 
was reached in due season after an uneventful passage And so 
ended my first trip to the tropics 


INSTRUMENTS FOR THE EARTHQUAKE 
LABORA 7 OR YA T THE CHICAGO EXPOSITION 

THE find earthquake instrument ever invented, a drawing of 
A which is shown on Lhe wall, is in all probability that of 
Chokb, dating from the year a d 133 The first instrument 
used for keeping systematic records in Japan wo* Polmieri’s 
modification of the contrivance sketched uut by Lhe late Robert 
Mallet Since this not only have all forms of seismographs and 
seismoscopes employed In Europe and America been employed, 
but many special forms have been designed in Japan, wnh the 
resulL that rather than Japan borrowing from Europe and 
America, these countries are using inventions which had their 
origin in Japan A few of these instrument* are exhibited in 
this laboratory, The mam feature id their construction I* that 
they all work from 11 steadypoints /’ and for small earthquakes 
at least, we can say with confidence that the diagrams they yield 
are absolute measurements of the earth’s motion From diagrams 
written on stationary plates we know the extent aDd the direction 
of the principal vibrations in a shock, but when the movements 
ore recorded on a moving surface, we know the period or Lhe 
rapidity with which the movement* follow each other. From 
these latter diagrams the acceleration or suddenness of move¬ 
ment* may be calculated, and the /actor* given to engineer 
enabling them to connruct to resist known force*, rathei 
than simply building ttrongly beanie on earthquake 1* strong 

Instruments Exhibited 

I Seismograph writing on a glass disc “Here we have hori 
zontal pendulum* writing ibe earth'* motion as two rectangular 
components on the surface of a smoked gin** plate. The vertical 
motion is given by a venial spring Inver sftimograph ^ 
rate at which lhe plate revolve* i* accurately marked by 
electrical time Ucker T The movements of the Utter «r$governed 
by a pendulum swinging icross and making cooUcM * lLh a 
small ve**el of mercury.; , 
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The revolving platen kept In motion by clockwork, which is 
act in motion by an electric seismoscope (See No 8 ) 

2 Seismograph writing cm a drum —In this instrument the 
record U written on a band of paper, the diagram being le^i 
difficult to interpret because it is written to the right and left of 
a straight line and not round a circle 

3 Seismograph writing on a band of paper —In this instru¬ 
ment not only ib the diagram written along a straight line but 
it is written with pencil,—the trouble of handling smoked paper 
being therefore avoided When the earthquake ceaBes, the drum 
ceases to revolve, but if a second or third earthquake should 
occur, it ia again set in motion By this means a senes of 
earthquakes may be recorded, the resetting of the instrument 
being automatic 

4 Seismograph without multiplying levers —This instrument 
is intended to record large motion*, the horizontal levers not 
being prolonged beyond the steady point* to multiply the motion 
For large earthquake*, when the ground 19 thrown into wave 
like undulations, special instrument* which measure liking are 
employed 

£ Duplex pendulum seismograph, —In this case a steady 
point ia obtained by controlling the motion of an ordinary 
pendulum with an inverted pendulum The record consists of 
a sene* of superimposed curves written on a smoked glass plate 

6 Mantelpiece seismometer —This is intended for the use of 
those who simply wish to know the direction and extent of 
motion as recorded at their own house It is a form of duplex 
pendulum, and it gives absolute measurements lor small dis¬ 
placement* 

7 Tromomeffr, —This is one form of an Instrument which is 
used to record movement* which arc common to all countries, 
railed earth tremor* Every five minute*, by clockwork contacts 
and an induction coil, sparks are discharged from the end of the 
long pointer to perforate the bands of paper which are slowly 
moving across the brass table If the pointer is ul Test, then a 
series of holes are made following each other in a strnight line, 
but if it Is moving, the bands of paper are perforated in all 
directions round what would be the normal line of perforations 

The earth movements which cause these dialutbances are 
apparently long suiface undulations of the earth’s crust, in form 
not unlike (be swell upon the ocean 

A more satisfactory method of recording these motions, which 
hat been used for the last two years, 19 by a continuous photo¬ 
graph of a ray of light reflected from a small mirror attached to 
a small but extremely light horizontal pendulum 

8 Electrical contact maker —These instruments are delicate 
seumoscopea, which on the slightest disturbance close an 
electric circuit, which, actuating electric magnets, set free the 
machinery driving the recording surfaces on which diagrams 
■re written, 

9. Clock —At the time of an earthquake the dial of this clock 
movei quickly back and forth and receive* on it* surface three 
dota from the lnkpada on its fingers. It thus records hours, 
minutes, and seconds, without being stopped 

10. Model of an earthquake —The bent wire* represent the 

5 1th traced by an earlh particle at the time of the earthquake of 
anuary 15, 1887 The number* indicate aucccaaive second* 
'hu model waa made by Prof S Sekiya, 

II. Safety lamps, —These are lamps which if overturned are 
at once extinguished. One of these Is a European invention 
&nd the other Japanese, 

11. Pictures —The pictures on the walla show the effects of 
the Great Earthquake of October 28, 1891, the devastation 
following the Eruption of Bandauan in 1887, and several of the 
more important volcanoes in Japan. They were made by ProC 
W K. Burton, John Milnx, F Omoei 

Selsmologicml Laboratory, Imperial Unlveraity of Japan, 
Tokio, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Oxford.— Last Tarm the Board of Faculty of Natural 
recommended that an honour examination in Natural 
^cUaoe ihoold be instituted, bearing the same relation to the 
rinal School that Moderations bear 10 the Final School of 
Littroe Human ion*, The recommendation of the Board was 
not unanimous, and on the matter coming before the Hebdo* 
madnl Connell jut week, it waa put aside on the ground of want 
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of unanimity among the vanouH scientific department* 1 here 
wav much id be said both for and against the proposed examina¬ 
tion ft would probdbly have raised the standard of the 
chemical and physical work done by biologists, but would have 
forced an additional subject on the chemists and physicists, 
which they were very unwilling to assent to 

C^fBaipGB.—The Adams Prize has been awarded to Prof 
J H Foynting, F R S,, late Fellow of Trinity College, for a 
memoir on the methods of determining the absolute and 
relative value of gravitation and the mean density of the earth 

The Professor of Pathology (Mr Rov) gives notice that on 
Thursday, February 9, a lecture and demonstration will be given 
by Dr Hafkine, of the Pasteur Institute, on his method of 
conferring immunity against Asiatic cholera The lecture will 
be delivered at the Pathological Laboratory at 4 30, and wLUbe 
open to members of the University 

The office of Esquire Bedell ha* heen rendered vacant by the 
death of Mr F C. Wace, a distinguished mathematician, 
formerly Fellow and Lecturer in Mainematics at St John's 
College, and thrice elected Mayor of the Borough of Cambridge 


SCIENTIFIC SERIALS 

Wiedemann's Annalen dtr Physik und Chemie „ No 1 — 
Essay towards an extension of Maxwell's Theory, by Hermann 
Ebert The author obtains expressions for dispersion and 
absurp ion oT waves of the order or light-waves analogous to 
those obtained by Goldhammer, and snow* that they may be 
derived from Maxwell's fundamental conceptions by applying 
them to the case of rapidly changing displacements,—A new 
kind of magnetic and electric measuring apparatus, by G 
Quincke, These are made 0/ gloss, ebonite, and wood No 
screws ere used in their construction, and they are claimed to 
cost a tenth of the price of ordinary instruments, with equal 
accuracy In each of them the needles ore suspended at the 
hollow centre of a vertical circular glass disc —On 1 null 
method for measuring the dielectric constants of conducting 
liquids, by Friedrich Heerwagen —On a phenomenon analogous 
to Newton's rings observed during the | assxge of Herla electric 
plane waves through plane parallel metal plates, by Ludwig 
Boltzmann The author removes an apparent contradiction 
between Maxwell’s theory and Hertz's observation that even 
excessively thin metal plates do not transmit electric waves a 
few decimetres lon^, by showing that this is not due to absorp 
tion, but to the limiting conditions at the surfaces of separation 
dcducible from Maxwell's formula —On a medium whose 
mechanical properties lead to the equations propounded 
by Maxwell for electromagnetism, by L. Boltzmann —On 
tome question* concerning Maxwell’s theory of electricity, by L 
Boltzmann —The index of refraction of electric rays in alcohol, 
by H OG Elhnger —On the electrification of air in glow 
and bru*h discharge* 1 , by Ad. Heydweiler.—On the calculation 
of magneto optic phenomena, by P. Drude.—Spectra of 
aluminium, Indium, and thallium, by H Kayacr and C Rungc 
—On the infra-red spectra of the alkalies, by H Kayser and 
! C Runge. A criticism of Benjamin Snow's work on the tame 
subject —Investigations concerning interior conduction of heat, 
by Richard Wachsmuth.—On the absolute value of the thermal 
conductivity of air, by A. Winkelmann —On a modification of 
the transpiration method unieble for the InveiligaLlon of very 
viscous liquids, by C Brodmann The substance was made to 

K ass from a funnel-shaped reservoir through a capillary Lube 
ito a beaker standing on one pan of a chemical balance. The 
time was noted at which the amount of liquid pooled into the 
beaker w as I arge enough to overcome the counterpoise m the other 
pan, and to disturb the equilibrium, and further small weights 
were added and similarly dealt with. The temperature was 
kept constant by a spiral water-pipe and felt jacket, and local 
differences and vanauon* of leyel and buoyancy were corrected 
for The liquid experimented upon was glycerine, and the 
icmperolure curves were hyperbolas.—Notes on M Cantor’s 
thesis on capillary constants, by Th. Lohnitem —Note on the 
purification of mercury, by W, Jaeger 

Nates from the Leyden Museum —Of volume xiv numbers 
1 and 2 were published in April, end numbers 3 and 4 in July 
last Edited by Dr. F. A, Jentmk, this volume contain* 28a 
page* and ten plates. The note* on Mammal* are , by the editor 
on Semnopitkeens pfrrkus i HortfielcJ , and on Pithecir melon- 
urus t S. Muller <Ph. 3 **d 4) In volume xtL Dr Jentlnk, 
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p. aaa, gave a not* about thla Utter very rare, nearly forgotten, 
and often misunderstood littlf rodent, figured by Alfred Duvaucel 
in F Cuvier’s great work, the M Hltt&re Naturelle des Mam- 
imferes.” Cuvier could give no indication of its size, nor of its 
native country, gueasing that " qu'il eit onginaire des provinces 
du Nord de Bengali, bi ce n’eit des parties occidentales de Su- 
matra." Dr S Mulier, in 1834, obtained a specimen in Java, 
to the northern side of Monnt Jjedc, and named thef^ecies 
This, and another specimen from Sumatra (also collected by 
Muller) are both In the Leyden Museum as stuffed specimens 
The skulls of these two specimens wrre delected in the Leyden 
Museum by Oldfield Thomas, and were Included by Jentink in 
his catalogue of 1887, though with a query But all doubt on the 
subject was removed at the date of this paper , and now the 
animal has been taken alive by Mr J. D Pasteur on the north¬ 
ern slope of the Goenong Gedeh, Java, an account of wlitch 
capture is given in a very graphic translation of a letter to Dr 
Jenlipk On birds theie are papers by J Buttikofer on the 
specimens of the genus Tatare in the Museum, on the specific 
value of LevailUnl’s "Traquet Commandeur," and on the col 
lections of birds sent by the late A T Demery from the Snly- 
nmh river. West Africa, pp 13-30 In this last paper*96 species 
are recorded, ten of which are new to Liberia , on Batracho- 
sto/nus poholophus, n sp from W Sumatra, by Ernst Hartert , 
on a weaver finch from Sumatra, and on a collection of birds 
from the islands of Flores, Sumba, and Rottl, by J Blntikofer , 
and on the birds of Sumha.-byA H Meyer About fish there 
is a note by Dr Th W van Lidth de Jeude on Orihragoi iscus 
nasus, Raniam, which had been washed ashore in November, 
1891, at Callanlsoog A figure from a photograph Is given — 
M bchepman describes a number of land and fresh waler mol¬ 
lusc* from boemba, Timor, and other East Indian lilandn , 
several new species are diagnosed —Dr J G de Man continues 
his Carcibological studies 111 the Leyden Museum, and in No 6 
describes several new species which are figures A very im¬ 
portant contribution to our knowledge of the echmodermi is 
made by Dr Clemens Hartlaub's paper on the species and 
structure or the hard parts in Culdta j nine species are carefully 
described, their geographical distribution ia given, Culcita grex, 
M T , is figured from a photograph, and a fairly complete 
bibliography is appended. The rest of the papers are descrip¬ 
tions of new forms of maects. 

No 1 of vol. xv , dated as January, 1893, but published 
October 30 last, contains a review of the genua Rhipidura, with 
an enumeration of the specimens in the Leyden Museum A key 
to the 75 species now known is given—five are described for the 
fivat time M E Buchner has a note on the occurrence of 
Mtlhvora \nd\ca t Kerr, in the Trans Caspian district, on two 
supposed new species of Pentadactylus, by M Schepman There 
are also several papers on new forms of insects 


SOCIETIES AND ACADEMIES . 

London 

r^: 1 , 30 ^; i6 -‘‘° n Ih* Three Bar Molloc 

By William Brent)and Communicated by C B 

Clarke, F R S J 

“Further Researches ia Connection with the Metallurgy 
of B'swmh By Edward Matlhey, F 3 A., F C.S , Assoc 
Rtg ^isch Mines Communicated by Sir G G. Stokes, Uirt , 

*i’ lpHr " B'S'nuth, its Separation from Arsenic"—In 

< ’ a * n f ,l,e * ° f bismuth containing arsenic it was 
found that the surface of the metal being exposed to the sir 

,nd ,hM « lh “ ‘«»P«t«re of the 
metaj au raised die awrntc came off in dense white fumes 
{A ,OJ An alloy of bismuth containing o 6C per cent of 
arsenic was carefully operated upon and freSd from the whole of 

„ r f 1 1 P cr V " it. Separation from Artlmony"- 

Whilsi engaged in fusing some 400 or 500 kilogrammes of bis. 
muth containing antimony it was noticed that a neculiar oil* 
film formed 00 the surface or the alloy, which on being removed 
and 1 sated was found to contain a considerable percentage of 
antimony. By continuing the operation and removing the film 
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from time lo Lime as it formed, the melted metal became bright, 
and was then found to be perfectly free from antimony. A 
quantity of about 350 kilogramme* of bismuth containing o So 
per cent of antimony was melted and the temperature observed 
at which the anltmony separated rj described By maintaining 
a constant temperature of 458*0, the whole of the antimony 
separated, leaving the bismuth free from any trace of this metal 
The temperatures were determined by Lhe pyrometer of H 
lc Chalelter ' 1 1 ' > 1 

Physical Society, January 13 —Prof G F Fitzgerald, 
F R S , 1 'rcsidFnt, in the chair —Mr F W Sanderson read a 
paper on science teaching In (hn communication the author 
considers the methods of leaching physical science, and remarks 
that other sciences m^y best be treated in some different manner. 
The method recommended 11 one found suitable in public schools 
where boys may remain till about the age of nineteen In ele- 
meniaiy and secondary schools modification would be necessary 
with a view to making it more immediately useful, whiUt In 
university and technical colleges other methods might be prefer¬ 
able The object of hn public school method was lo make 
physical science a definite means of education, rather than to 
produce skilled physicists Certain mathematical subjects, such 
as arithmetic, geometry, and algebra, should be taught before 
physics is begun, and taught in such a way ps lo aid subsequent 
physical work In leaching arithmetic it is deemed desirable to 
disunguish between the science and the art of it, and to have 
separate hours for instruction In ea:h The subjects included in 
each pirt are descrihed in some detail in Lhe paper No exist 
mg arithmetic satisfies the author's requirements Geometry 
13 considered of the first importance , practical geomcLiy and 
the use of inBtrumenis forming the best introduction to the 
subject It lb recommended that the elementary part be taught 
by the mathemancnl master with a view to formal geometry, e g 
Euclid As most practical geometries consiit of isolated con¬ 
structions they are useless for Leaching the subject in a scientific 
manner A number of problems suitable for a graduated intro¬ 
ductory course are given After elementary geometry, mensura¬ 
tion may be inken up with advantage, the facts being verified by 
drawing to scale, measuring, or by weighing, but no rules being 
given Trigonometry ol one angle may then be commenced 
Here also free use should be made of tne drawing board, each 
pupil finding ibe bines, cosines, and tangents of angles by draw¬ 
ing and measurement, and making tables Quite independent 
of the mathematical claw the author has been in the habit of 
carrying boys on the engineering side through a course of 
graphical anaiyiical geometry, in which they draw straight line* 
and the quadratic curves, &c,,from their equations, solve simul¬ 
taneous linear equations, Quadratics, cubic®, &c Other 
grometrical conniruciions follow The subject as to what 
branches of scltnce should he taught in the different departments 
of a school is then conudeied, and schemes are given for the 
classical, modem and commercial, science, and engineering sides 
S <me general principles which have been kept in view in 
arranging the physical teaching are next described In the first 
place the fundamental experiments and observations on which 
each scientific law 11 based are explained to the pupils, and 
when possible ihe experiments are performed by the boys in the 
laboratory Seoond/y, from the experiments the laws are stated 
as precisely as possible, the form of statement depending on the 
knowledge possessed by the class. The problem of expressing 
a law mathematically from Its most fundamental statement ib 
then fully considered Thirdly,mathematical deductions from the 
Jaws are followed out, and the pupils perform experiments to 
verify the results, and thus confirm tne laws Fourthly, a 
course of exact physical measurements is given, which includes 
raensuiation, hydrostatics, mechanics, sound, heat, electricity, 
and lighi, A first and second year’s course Is arranged In each 
■ubjtci, and in iKnhyears all the boys work the same experiment 
at the nme time This necessitates multiplication of apparatus, 
bui being of a simple character in the lower forms where the 
pupils are numerous it is not prohibitive, It Is also stated that 
bojBget Urtier results with comparatively rough apparatus, if 
large, than with delicate and expensive instruments About hall 
the time devoted to phyah ■ Is spent in the laboratory 
Mathematics is introduced, as fir as can be done without 
straining the pupils too much, and with young classes appeal Is 
made to experiment where the strictly logical argument would 
be difficult t*» follow. Instead of leaching the appllt^tions of 
science as done in wine technical schools, the author’s method 
u to teach pure science, and Jet the application! come In u 
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Illustrations, At the end of the piper detailed lists of expen- 
dtenti for practical aounei In electricity and optics are given 
Samples of the apparatus used were exhibited at the meeting, 
those for optica being particularly simple and ingenious — 
Prof A. M Worthington said hu experience led him to a 
very hearty agreement with Mr. Sanderson on all essential 
points, and he thought there wu now a close agreement amongst 
teachers as to the best methods. He therefore wished to ask, 
Had not the time now come at which the Physical Society might 
use fully endeavour to exert direct Influence on science teach¬ 
ing? As the scientific instruction of a person who intends 
following a scientific calling 19 generally divided into stages, 
and conducted in different places under different teachers, he 
thought it was desirable that those in charge of hu training at 
each stage should say up to what point his instruction should be 
carried before he reaches them Chhei matters in which the 
society might do useful work were (1) reporting on text' 
books and condemning the bad ones, and (a) furthering the 
adoption of the decimal system, At present, he said, an enor 
mom extension in the teaching of physical science ia taking 
place, and it seemed within the power of the Physical Society 
to place lUeMuit the head of the movement Anoiher point 
which requlrcafto be settled was the relative importance of 
physics and cbettisl ry at different stages of a student's education 
— Mr. L, Camming agreed with ihe general principles laid 
dowirdsj Mr Sanderson In attempting to carry out such 
schemes numerous difficulties presented themselves, especially 
where the science master had not control over the subdivision 
of the boys' ^ime He had tried teaching the science of arith¬ 
metic to boys in the lower forms, but the results vt ere not 
encouraging, for he found very few who could do much in it 
They seemed to deyore ihemselves much more readily Lo con¬ 
crete problems and the art of manipulation ot rules Graphical 
statics was very valuable. As regards experimental lectures, he 
believed them to bo very important, especially in junior classes 
For scholarship boys a different method had been tried with 
success. Instead of performing lengthy experiments completely 
before the class, the essential parts were gone over, and for the 
minor points the results obtained in experiments made before or 
after the lecture were given, so that alt the data for reducing 
the Tesulls were to hand This saved considerable lime He 
had hoped Mr Sanderson would say something about the 
slide rule, and wished to learn his opinions on its use 
—Dr Sioney said he was very much struck with the methods 
of teaching brought forward by Mr Sanderson, and remarked 
that his own work would have been considerably lightened if 
such a scheme had been developed many years ago Expen 
mental methods were very valuable, provided the inaccuracies 
of measurement be kept in view. Ploiting curves was also very 
instructive, and might be made a means of furnishing the 
fundamental notions in the differential and integral calculus 
As to the introduction of chemuLry, his experience went to 
show that thu should be done at an early age Dynamics should 
alio bo begun early,—Mr, W B Croft thought that if the 
Society did make rules to regulate the teaching of physical 
science, these rules should doc be too strict, for the ages and 
alms of boys might differ widely, At Winchester the science 
teaching was carried out on the lines recommended by a 
committee of the Royal Society appointed to consider the 
■abject (Leaflets showing the scheme adopted were here 
distributed to mem ben,) The object of the scheme was not 
merely to make science a meant of educadon, but an 
integral part of the education of the pupils He also made 
a point of keeping the lecture experiments up to date — 
Mr, Renton] said dynamics should not be taught as a mathe¬ 
matical subject, but experimentally, He thought it of ihe 
first Importance that boys should learn bow to find out facts 
for themselves, and for thli practical work was essential. 
—Prof. Ayrton remarked that the conditions under which 
■donee was taught differed In diffmept places. He himself 
taught with the object of enabling the persons under instruc¬ 
tion to improve the Industry For this purpose he believed the 
analytical method more suitable than the synthetical one advo¬ 
cated by Mr* Sanderson It also had ths advantage of being 
more scientific), for it Was more natural, being, In fact, that used. 
Dy children from birth, for they hsd no other menus of learning 
the naltfTB and properties of their surroundings. In his first 
year’s teahnlod course the work wss synthetical, whilst in the 
third year the students, having analysed existing apparatus, were 
Jt*dfht to devise new or Improved forms, and bsoce the work 

NO. 1215, VOL. 47 ] 


became more synthetical —Mr F J. Smiih said it was 
important Lhcit students be taflght to measure by the balance, 
raicrometVr, sp heroine ter; and as soon as possible He also 
inquired how far Mr Sanderson's pupih could help themselves 
in making the apparatus required for the simple experiments 
—Dr Gladstone agreed with many points in the paper Lately 
he had had to do with schemes for improving the teaching in 
elementary schools Qhddren were naturally philosophers, hut 
at present their curiosity was considered objectionable and 
sternly repressed Efforts were now being made to alier ihi* 
stale of things Kindergarten classes in infant schools were-a 
step in the right direction, Tt was very difficult to mlroduce 
analogous methods m the higher standards, but natural science 
had now obtained a footing Although the methods of leach¬ 
ing adopted might be those suitable for pure science, care 
should be tT,ken to put in practical illustrations, for when ami¬ 
ably chosen they are source* of great interest to children —Mr. 
Sanderson, in reply, said the Blide rule was used throughout ihe 
course * Mechanics was taught by actual machines, <mch ns 
pulley blocks, screw jacks, &c The boys made some apparatus, 
hut to make all would require loo much time —The President, 
when proposing a vote of thanks to Ihe author oT the paper, 
said that la Ireland the opinion that boys and girls cannot be 
taught science greatly predominated They found considerable 
difficulty in getting any continuation of ihe kindergarten teach¬ 
ing sanctioned. Possibly drawing might be allowed, but this- 
seemed all they could hope for at present He wished to 
emphasise the fact that m Kuch schools theohject was education, 
anu practical applications of science were not important except 
in bo far as it created an mtereit In the subject* At present 
scientific leaching was in an experimental stage, and ai in other 
things, progress is made by trial and error Many different 
methods were being tried, and it was important to know which 
were successful and which failures. He thought the Physical 
Society might be useful m collecting information on the sub¬ 
ject by issuing a circular of questions to science teachers, and 
subsequently drawing up a report on ihe subject 

Royal Microscopical Society, December 21 —Dr R 
Braithwaite, President, in the chair —After the formal business 
necessary to be done at the meeting preceding the annual meet¬ 
ing, the Society adjourned as a mark of respect to the lately 
deceased Sir Richard Owen, K C.B , the first president of the 
Society. 

January iS ^Dr R Braithwaite, President, in the chair — 
This being the annual meeting the President gave an address 
on the development of mosses and sphagnums, illustrating hu 
subject with drawings and slides under microscopes in the room 
—On the Rev Canon Carr proposing, and Mr. VV T Suffolk 
seconding, a hearty vole of Lhanks waa given to the President 
for bis interesting address —The annual report and the treasurer's 
statement of accounts having been read and adopted, the fol¬ 
lowing were elected as officers and council for the enduing year * 
—President Mr. A D Michael , Vice-Presidents Dr R 
Braithwaite, Mr, F Crisp, Mr Tames Glatsher, an« Profi 
Charles Stewart , Treasurer Mr W. T Suffolk , Secretaries 
Prof F Jeffrey Bell, Dr, W. H Dallinger , Ordinary Members : 
Dr Lionel S. Beale, Mr A W. Bennett, Rev, Canon Carr, 
Mr E Dadswell, Mr C Haughton Gill, Dr R G, Hebb, 
Mr G C Karop, Mr, E M Nelson, Mr T, H Powell, Prof, 
Urban Pritchard, Mr F H Ward, and Mr. T Charter! White. 

Oxford 

University Junior Scientific Club, February l.—The Pre¬ 
sident m the chair —At the conclusion of private business Mr 
J E Marsh gave an exhibit of some products of the electric 
furnace He had brought for the inspection of the club some 
specimens, from M Moisiaa’s laboratory, of fused lime and uran¬ 
ium reduced from the oxide. He explained the construction of 
the furnace, and (he methods of using it and of obtaining the 
temperature of the arc. He farther commented on M Berthelot's 
views *1 to the limit of temperature of the furnace, pointing out 
that the maximum value was that of the temperature of vapor¬ 
isation of carbon, and that in all cases this was obtained* After 
a short disewon Mr F. Finn, who hai just returned from 
Africa on a worm-hunting expedition, described the incidents of 
his journey His remarks were illustrated by a number of 
lantern Ades showing scenes on the coast, chiefly at Momhaaa 
and Zanzibar. His first Stay Was at Lsmu, where be did not 

f pt any worms, the natives mis under* tending his signs and brlng- 
ng bones. He described his Impressions of Zansihar at some 
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length, being agreeahlv surprised at the plaae Near herfe he 
obtained several rentiles and bird« which are now in ihi Zoo¬ 
logical Gardens Hia chief collecting was made at Mombmx, 
however He speaks very highly of the hospitality of the 
Europeans on thai const—Mr F G Fremantle read a paper 
on Hermaphrodi 1 ntm, confining his attention to human brings 
He divided his subject into various clasan, ranging frort^orn- 
plefe, or almost complete, neutrality of sea, to those cases'^here 
either male or female charactenstlcfl preponderated, concluding 
with some ea*es of pure deception The paper was illustrated 
with diagrams, and a large number of cases were cued in aiip- 
port of the statements made He showed that a perfect herma¬ 
phrodite both physiologically and anatonflcally could not etisf, 
either the male or female characters preponderating in every 
case After a short discussion the club adjourned until 
February 17 

Cambridge 

Philosophical Society, January 30 —Prof T McK. Hughe*, 
President, in the Chair—Mr Bateson exhibited a doyTskull, 
lent by Mr J Harrison of Northampton, in which the upper 
canines were bigeminous, rich having two crowns both in 
the plane of the arcade—The following commumc dloni were 
made j—On a new fern from the coal measures, by Mr A C 
Seward The specimen described as a new species, Rachtop- 
tms IVtUiamsom , resemhlrs in certain particulars (he genus 
Afyeloxy/on, but possesses distinctive characters not previously 
recognised in fossil fern petioles Rarhioptcrts IVtlltamsom 
may Ire briefly described M a petiole with scattered vascular 
bundles , those near the periphery appear to be rnlher collateral 
thin concentric in struolure, nut the larger bundles have a more 
decided concentric arrangement of the xvlcm and phloem Each 
group of xylem elements is surrounded by a ring of small seci%- 
tory canals The hypnderm is like ihnt of Afytfoxylon , and 
gum (?) canals are ahjndanily distributed in the ground tissue 
On the Intestinal movements of Daphma, by Mr W B Hardy 
— On Urohilin, by A Eichholz, Emmanuel College 
In this communication a new method of urohilin extraction won 
described, by which the pigment is preserved 10 the state of 
chromogcn The properties of urobilin in normal and fehnle 
urines were recapitulated in order to compare urobilin with the 
redaction product; from hihrulnn andh^m^tln, The communi 
cation was then devoted to a description of experiments devised , 
to settle the question as to the po sibiluy of artificial production 
of urnhjlin from hilinihin and hjematin. After pointing out how 
Maly’s hydrohillrubm differs from true urohilin, and how conse¬ 
quently the Identity of Hoppe Seyler’s and Neucki and Sieber’s 
urohilin from hsmatin reduction becomes douhifuli it was 
shown, in spue of Biaiemenls to the contrary by McMunn and 
Le Nobel, that it is possible by complete reduction of both 
bilirubin and hsmatin to obtain substances in each cate accu¬ 
rately resembling urobilin 

Paris 

Academy of Sciences, January 30—-M de Lacaze-Duthiers 
in the chair —On some ohjects made of copper of a very ancient 
dale, discovered in the course of M Sarzec’s excavations in 
Chaldwa, by M Berthclot M de Sartcc has unearthed some 
relics of the most ancient Chaldeesn civilisation, which confirm 
M Berthe lot's view* as to the eai lence of an age during which 
pure copper was used instead of bronze, the latter being intro 
duced after the rise of the co nmerce in tin A fragment of a 
small votive figure, found amon^ the foundations of an edifice 
more ancient than (hat of the King Our-Nlna, was assayed far 
copper and chlorine by means of nitric acid. It contained 
neither silver, bismuth, tin, antimony, zinc, nor magnesium, 
only traces of lead, arsenic, and sulphur, and 77 7 percent of 
copper, the bulk of the rest consisting of alkaline earthy car¬ 
bonate* and silica. Its composition resembles that of the 
statuette of the Chaldean King Goudeah, and also (hat of the 
seep* re tbe Egyptian King PepJI , of the sixth dynasty, show 
ing that in those early limes tin was not known in the two most 
ancirnt homes 0/ civil! a lion —On the diurnal variations of 
gravitation, by M Mascarl A barometric tube enclosing a 
column of mercury 4 cm In length, balm iced by the pressure of 
hidrtgen contained in a lateral vessel, has been kept surrounded 
by earth for several yean at the Parc Sslnt-Maur Observatory, 
onl* the abort upper end emerging from the ground, A 
study of (he daily motions of the column liy means of photo¬ 
graphic registration h*a recently, apart fr un the slow and steady 
changes due to inevnahle differences oF temperature, ahowti 
sudden variations lasting from Jj to 60 minutes, which can hardly 
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lie explained otherwise than as due to corresponding variations 
in gravitation. They have been as high as 1/20 mm , or 1/90000 
1 he differences of sea level from high to low water would only 
produce i/51b of this variation. The phenomena, if due 10 sub¬ 
terranean displacements, would he specially interesting in 
volcanic districts —On solar siAtiatici for (he year 1892, by M 
Hod, Wolf —On the pathogenic properties of the soluble sub¬ 
stances formed by the microl^e of contagious bovine peri¬ 
pneumonia, and their value for the diagnosis of the chronic 
forms of this disease, by M S Arloing —The H and K lines 
in the Bjrecirum of the solar facul^, by Mr George E Hale — 
On the differential equations of a higher order, ihe Integral of 
which only admits of a given numher of determinations, by M 
Paul Painlev^ —On ordinary linear differential equations, 
by M Jules Cels.—On the systems of linear differential 
equalion^ of the first order, by M. Helge von Koch — 
On the theory of spherical functions, by M E, Beltrami 
—Decomposition of alkaline aluminates in presence of alu¬ 
minium, by M, A Dille —Electrometric study or acid 
iriplatohexanitrite of potassium, by M M Vizes —Action of 
water vapour upon perchloride of iron, by M G Rousseau — 
On two combi nations of cuprous cyanide with alkaline cyanides, 
by M E 1 'leurent —On the composition of some hydrated 
alkaline phenatea, by M de Forcrand —Researches on the acid 
salts and ihe constitution of the colouring matters in the rosam- 
line group, by M A R isenstiehl — Analysis of medicinal 
creosotes, gavacol, by MM A B^hal and E Choay—On an 
apparatus for ihe quantitative determination of precipitates by 
an optical method, by M E Aglot —On the pre-existence of 
gluten in wheat, by M Balland —The evolution of the intestinal 
gregannas of the marine worms, by M Louis Leger —Oripn 
ann multiplication of Ephestia Kuehniella (Zfller) in ihe mills 
of France —On the perithecw of Uncmula spiralis in France 
and the identity of the American and European Outturn, by 
M G Couderc — Histological researches on the Undtnex, by 
MM P A Dangeard and Sapln-Trouffy —New geological 
observations in the French Alps, by M W Killan 


CONTENTS. page 

The Milky Way. By A T . ■ ■ 337 

The Theory of Substitutions end its Applications 
to Algebra By <i Ch 336 

The Brain in Mudfishes 339 

Our Book Shelf — 

Lea " The Chemical Basis of the Animal Body "— 

W D H. 340 

" Chambers’s Encyclopedia" . , 340 

Hutton "Arthur Young's Tour in Ireland(1776-79) " 341 

Letters to the Editor — 


Some Lake Basins in France —Prof. T. O Boaney, 

KRl . . ■ 341 

Duhl Photographs —W. T. Thlselton-Dyer, 

FR,S , F J Allen . . 341 

Fossil Plants as Testa of Climate.—Chas. B De 
Ranee . . 34a 

Lunar Rainbow in the Highlands —O. S B 34a 

Optical Continuity (With Dxagrams) By Francis 
Qalton, F R S 342 

British New Guinea. ( Iliusiratid .) By Henry O, 
Forbes . 345 

Noiei . , . . 347 

Our Astronomical Column — 

Comet Holmes (1892 III ) . - , . 331 

Cornel Brooks (November 19, 1892) , 352 

Spectra of Planetary Nebuls and Nova Auriga 352 

Sun-spots and Magnetic Perturbations in 189a , . 352 

New Minor Planets . . .... 352 

J he Lunar Surface . , , . 352 

Geographical Notes . . . 352 

Tbe Institution of Mechanical Engineers 353 

The Seven images ot tbe Human Eye By E. E 

Fd A , . , 354 

A Botanist's Vacation in the Hawaiian Islands By 
Prof D H Campbell . 355 

instruments for the Earthquake Laboratory at the 
Chicago Exposition By Prof John Milne, F R.B , 

F. Omori , , .. 35‘> 

University and Educations! Intelligence , ... 357 

Scientific Serials , . ... . .357 

Socialise and Academies . . 358 



NA JURE 


l6i 


THURSDAY, FEBRUARY 16, 1893 


Q UALJTA TIVE CHEMICAL ANAL VS IS 
Qualitative Analysis Tables and the Reactions of certain 
Organic Substances By E A Letts, D Sc, Ph D, 
FRSE., FCS, &c (Belfast Mayne and Boyd, 
1892) 

HE author in his preface says, " Every teacher has 
his own methods—acquired not only from hig ex¬ 
perience, but also largely through the researches of others 
—and this book embodies mine " Therefore the volume 
cannot fail to be welcome to those who take an interest 
in the teaching of analytical chemistry But it is sur¬ 
prising to find that Prof Letts has until quite recently 
followed the old method of dictating reactions and 
methods to his students, and allowing them to work from 
their own notes For the last fifteen years there has 
been no lack of text-books of qualitative analysis, and 
Prof Letts has found, What probably all teachers of the 
subject ate aware of, that students rarely take accurate 
notes tfiit, however exact they may be, every one knows 
that manuscript is not so easily deciphered nor so readily 
referred to as a printed page 
The methods of work given ar$, of course, more or 
less on the ordinary lines The final test for bismuth de¬ 
pends upon the production of its black suboxide, and this 
reaction has much to recommend it, though probably many 
would prefei the oxychloride reaction The use of am¬ 
monium molybdate as a separative reagent in qualitative 
analysis we do n<^t consider advisable for many reasons, 
but no complaint can be lodged against it on the score of 
its accuracy 

There can be no doubt whatever that both Prof Letts 
and his students will find considerable advantage in the 
use of boldly-printed statements of methods But the 
author begins his preface by stating that although the 
book has been written chiefly for his own students, he 
will be glad if it prove of service to others also This 
lays the volume open to general criticism, and prompts 
us to complain that it is neither so clear nor so systematic 
as it might have been As to the want of clearness, there 
are a few expressions that can easily be altered in a second 
edition, and these we lay no particular stress upon. For 
example, at page 27, in the description of Bunsen’s dry 
tests, we read :—" The charred end of the match is next 
moistened with fused carbonate of soda.” At page 40 it 
states that the solution "is mixed with its own volume of 
chloride of ammonium ’’ One assumes this to be a solu¬ 
tion, but if so the strength of it is not given, and we fear 
that the bulk of the solution to which it is to be added 
wlli bo likely to vary enormously according^ to the pecu¬ 
liarities of the student and the character of the substance 
he is at work upon. ' 

The more important want of clearness may be exempli¬ 
fied by taking the case of a student who has Epsom salts 
given to him as a Bimple salt. This can hardly be called 
an out-of-the-way substance, but so far as we can 
discover, the student In following these tables would 
examine it by the following series of operations . Heat¬ 
ing on platinum wire tp see the colour of the flame. 
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Hefting on a borax bead in the outer and inner flames 
Healing on a carbonate of soda bead Heating on 
charcoal (if a white mass resulted, which with cobalt 
ni#nte gave a " faint pink,” the metal might be recog¬ 
nised here, but as magnesium sulphate does not readily 
yield this reaction in most cases the student would pass 
on). Heating on charcoal with sodium carbonate 
Heating in a glass tube closed at one end Repeat¬ 
ing with bisulphate of potash Repeating with black 
flux Repeating with magnesium wire He would then 
dissolve the substance in water, and test a part of the 
solution for ammonia by heating it with caustic alkali 
Then heat a part on a platinum wire for the flame 
colouration, a test that has already been done on the 
solid, and then pass on to the examination of the solu¬ 
tion in the ordinary way for the base, and finally search 
for the acid if it is not already found It may be taken 
for granted that this fiddling about with the substance is 
no^intended, but the volume does not appear to contain 
directions as to how to go more directly to work 

The want of system that we complain of is acknow¬ 
ledged by the author himself in picking out certain parts 
and labelling them as “systematic ” If the whole were 
systematic this distinction would obviously be meaning¬ 
less As this fault exists in many of the text-books and 
in much of the teaching that we have had experience of, 
we are tempted to make a few general remarks upon the 
matter without special reference to the volume under 
notice 

That qualitative analysis is often regarded a9 a 
very unimportant branch of chemistry, may account 
for its comparative neglect One constantly meets with 
sLudenls who are able to perform quantitative operations 
of not too complex a character with commendable 
accuracy, and that can with a little guidance do many 
sorts of "research work,” but are wholly unable to per¬ 
form with certainty a qualitative analysis of a compara¬ 
tively simple substance They may happen to find most 
or all of its constituents, but they have no confidence in 
their result , they do not feel sure that they have missed 
nothing, or indeed that everything they have found is 
unmistakably present, and generally they have little if 
any idea of Lhe degree of accuracy of their work. They 
cannot distinguish between a principal constituent and 
one that is present in a comparatively small proportion 
This incompetency must be ascribed very largely to the 
fact that students are too often urged on to work that a 
casual observer might regard as more important. The 
foundation Is neglected for the sake of the superstructure 

But having regard only to that amount of practice in 
qualitative work that still remains possible for the 
average student, there is too often a lack of method that 
is surprising if not disastrous. As a rule, it is con¬ 
sidered desirable to get first an idea of the general 
character of the substance given for examination 
by a few dry tdsti, but these, as often done, are not only 
of no use, but serve in a conspicuous manner to train the 
student in the maknig of careless and Imperfect observa¬ 
tions, and in the dodging about from one operation to 
another with no idea of the proper sequence or In ter-depen¬ 
dence of the various parts of the work. In the analytical 
examination of even the simplest of substances, from the 
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time when the student receives it until he has made his 
last note, every operation ought to be in an ordef for 
which very definite reasons can be given, and the com¬ 
pleted work ought to be of such a character that any¬ 
thing added to it would be superfluous , anything taken 
from it would leave it imperfect , and any change in the 
order of its various parts would be to its detriment This 
character of work is generally sought after in the separa¬ 
tion of metals from a solution , but the rest of a qualita¬ 
tive analysis, namely the preliminary examination and the 
testing for acids, is too often a collection of odd opera¬ 
tions, which, if the student is lucky, u ill lead him sooner or 
later to the desired result, but if he is unlucky mav fail to 
do so through no fault of his own 

Chapman JoN'lfc. 


POPULAR LEC TURPS G.\ PHYSICAL 
S UB/ECT Ls 

Gemcinverstandhchc Vortra\(€ am dein hebeite dt? 
Physic Von Prof Di Leonhard Sohncke (Jena 
Gustav Fiacher ) 

I T is a matter of common remark that the books on 
scientific subjects which reach us from Germany are, 
as a rule, so special and detailed in character as to be 
totally devoid of interest, except to those immediately 
concerned with the subjects of which they treat This 
being the case, it is all the more refreshing to meet with 
such a collection of popular addresses as Prof Sohncke 
has gathered together in the volume before us He has 
not restricted himseir in his choice of subjects to any one 
branch of physics F on the contrary, the nine lec¬ 
tures of which the book 13 made up represent as 
many different divisions of natural philosophy, and were 
delivered quite independently before various audiences 
in Germany. 

The first lecture of the senes bears the somewhat 
obscure title, ** What then?” and was suggested by a 
great strike among the coal-miners of Westphalia, which 
led to a temporary cessation of the German coal supply 
The author depicts what would be the consequences if 
the world's coal supply were exhausted, in terms almost 
as pathetic as Lhose of Prof Jevons which moved an Eng¬ 
lish Parliament to appoint a commission on the subject 
But recognizmgthat, after all, coal is only stored up solar 
energy. Prof. Sohncke endeavours to look at the brighter 
side of the question by discussing the possibility of utilis¬ 
ing the sun's energy in other forms, and so enabling man 
to rem^o 11 lord of creation" even in those days when the 
entire available coal supply of the world reposes on the 
shelves of some scientific museum, 

Equally spontaneous is the lecture on “ Migratory 
Mountains," in which an account of a holiday visit to the 
north-east corner of Germany gives an opportunity of de¬ 
scribing the formation and movements of the mammoth 
sand-dunes in that locality 

Of the other lectures, that entitled “ The revolution in 
our views concerning the nature of electrical actions" 
will probably commend itself to most readers because it 
treats of a subject now exciting general interest. It con- 
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tains a short history of the arguments and experiments 
which led to the substitution of the ether theory of elec¬ 
trical action m the place of theolder action-at-a-dlstance 
theories While admitting the existence of a medium 
which transmits both optical and electrical disturbances, 
the author thinks it more probable that gravitation is a 
true action-at-a-distance, and in 50 doing he tacitly denies 
that a medium is a necessity The notion of an empty space 
is so foreign to English men of science of this generation, 
that we certainly consider Prof Sohnckes summing-up 
of the question to be worthy of attention He says — 
“ Even if we could finally succeed in proving that action- 
at-a-distance is really the result of a transmission through 
some medium, we must not suppose that all difficulties 
are then removed For the process of such a transmis¬ 
sion is by no means simple, and cannot be explained 
without further assumptions , on the contrary, very for¬ 
midable difficulties arise even here Directly we try to 
give a concise explanation of the compression of a body 
and its subsequent expansion when performing elastic 
vibrations, we find that a choice must be made between 
two assumptions equally hard to accept Either matter 
is itself capable of compression and expansion, or else it 
consists of separate vibrating atoms to which we must 
assign the property of exerting mutual forces on each 
other at a distance ” 

From a purely scientific standpoint, Lhe lecture on 
11 Newer theories of atmospheric electricity and thunder¬ 
storms” is undoubtedly the most valuable of the series, 
the subject being one on which Prof Sohncke can speak 
with some authority After describing the older theories 
of the origin of electrical charges in the atmosphere, he 
discusses those newer ones which wejp suggested by the 
discovery of Hertz that ultra-violet light facilitates the 
discharge of electricity from a charged body Of these 
the best known is that of Arrhenius, ^10 supposes the air, 
ordinarily a dielectric, to be rejider£vfeebly-condurting 
by the action of light According to tlife theory, the earth 
is negatively charged, and when its atmosphere is illumi¬ 
nated some of the change is conducted away to the clouds 
The conduction must be electrolytic, otherwise the air 
would become charged Prof Sohncke objects to this 
theory mainly on the ground that the discharging action 
of light cannot be considered as due to the air in any 
way, since it 19 manifested only when the light vibrations 
fall on, and are absorbed by, the negative electrode 
Further, it is not easy to see how elementary gases such, 
as oxygen and nitrogen can be electrolytes In con¬ 
cluding he defends his own theory, according to which 
atmospheric electricity is produced when a cloud laden 
with particles of ice meets another charged with water 
drops, the electrification being due to the friction of ice 
against water In support of his view the author quotes 
the fact that hailstones are found to be electrified on 
reaching the ground 

The appearance of a volume like the present one in¬ 
variably gives rise to some regrets that the whole earth 
18 no longer of one language and one speech, but we hope 
that some friend of popular science may be induced by ■ 
the contents of the book to furnish a translation for 
English readers, 

Jambs L. Howard. 



February i 6 , 1893] 


BRITISH JURASSIC GASTEROPODA 
A Catalogue oj British Jurassic Gasteropoda , comprising 
the Genera and Specits Hitherto described , with refer¬ 
ences to their Geological Distribution and to the Local¬ 
ities in which they have been found By W H 
Hudleston, MA,F R.S., P.G S , and Edward Wilson, 
FGS 8vo, pp xxxiv+147 (London Dnlau and 
Co , 1892 ) 

EXT in importance to a monograph on any group 
of fossils is a catalogue of the species giving their 
distribution, their synonymy, and references to the figures 
and descriptions The value of such a catalogue is 
enormously increased when, as in the present case, the 
authors have made a prolonged and careful study of the 
subject The late Prof John Morris was able, with 
scarcely any help from other workers, to publish a critical 
catalogue of all British fossils ; the first edition appeared 
in 1843, the second in 1S54 But since that date so much 
progress has been made in paleontology that the accom¬ 
plishment of such a task by any one man would now be 
an impossibility Prof Morris always hoped to bring 
out a*4hird edition of his work, and after his death 
a committee was formed tp carry out this project But 
the labour appears to have been too great and the com¬ 
mittee soon ceased to exist This is greatly to be re¬ 
gretted, for although the work must of necessity have 
been distributed among various authors, a certain amount 
of uniformity in treatment would at any rate have been 
secured and publication hastened 

In the preface we are told that Mr Hudleston is mainly 
responsible for the Oolites and Mr Wilson for the Lias 
Under the term Jurassic the authors include everything 
from the Lias to the Portland-stone the Rhietic beds, 
although not regarded as strictly Jurassic, are treated in 
the supplement The total ^pumber of gasteropods re¬ 
corded by Samuel Woodward from these formations in 
1830 was only 89, whereas in the present work the 
number given is 1015 Of these 15 come from the Rhaetic, 
314 from the Lias, 681 from the Oolites, and 5 from the 
Lias and Oolites In the Lias the gasteropods are char¬ 
acterized by the species belonging to comparatively few 
genera. Although, as far as genera are concerned, the 
Lias shows considerable affinity to the Oolites, there 19 
nevertheless a great break in the continuity of the species, 
only five being common to the Lias and Oolites Gastero¬ 
pods are most abundant in the calcareous beds, so that 
the Lower Oolites have yielded by far the larger number 
of forms, the Infenor Oolite being richer than the Great 
Oolite In the Middle and Upper Oolites there is a de¬ 
cided decline in the gasteropods, especially of the argill¬ 
aceous beds 

After the introductory remarks the authors give a 
valuable bibliography of the British Jurassic Gasterpoda, 
and then a list of the genera, in which each is placed in 
iU proper family and reference given to the original de¬ 
scription, By the use of different type the genera are 
divided into four classes, (1) those fully accepted by the 
, authors, (2) those accepted with doubt, (3) those given as 
Jurassic by other authors but not accepted, (4) synonyms. 
In the catalogue proper the authors have adopted 
Morris*! plan, each page being divided into two columns , 
in die larger are given the name of the species, the 
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references, the synonyms, and the cross-references f in 
the smaller the geological horizon and the more import¬ 
ant localities, the locality first named being that from 
which the Lype was obtained or the first place from which 
the species was recorded in Britain The dates of pub¬ 
lications are often omitted, but since they can be found 
in the bibliography this is not very inconvenient except 
in the case of serials The present locale of types is not 
given, although this would have been a comparatively 
easy matler, especially since so many catalogues of types 
have been recently published 

With regard to the orthography the authors have kept 
to the older and more usual method For instance, the 
capital initial is used for species when derived from 
proper names, and the single t for the genitive is not 
always adopted Thus we find a considerable variation 
in the terminations, such as, Ctttkt (p 124) Critkn 
(P 77 )> Waltom (p 42) Waltonu (p 139), Suessea (p 29) 
Suessti (p 138), iVnghtii (p 46) IVrighttanus (p 70) 
Th*ese are, however, purely matters of opinion and do not 
in any way detract from the great value of the work, 
which exhibits so much painstaking accuracy and sound 
entu ism H Woods 


OUR BOOK SHELF 

The Year-Book of the Imperial Institute of the United 
Kingdom , the Colonies , and India , and Statistical 
Record of the Resources and r lrade of the Colonial 
and Indian Possessions of the British Empire Com¬ 
piled chiefly from official sources First issue 1892 
Issued under the authority of the Executive Council, 
and published by John Murray, &c Large octavo 
pp xvi and 824. 

The Imperial Institute has lost no time in issuing a 
handsome and comprehensive year-book, compiled by 
the Librarian, Mr J R FitzGerald, who has diligently 
and successfully gathered together a stack of varied 
information bearing on the purposes of the Institute It 
is a question which time alone can answer whether 
amongst the many admirable year-books of statistic!, 
commerce, and the colonies which have established 
themselves as annuals of proved utility, there is room for 
a new and bigger book overlapping Iheir information, 
and containing few, if any, novel features. It would be 
out of place to discuss this question in a notice which 
ought to be confined to the scientific aspects of the work 
The object of the year book, as expressed in the preface, 
is to deal 41 statistically with the physical geography, the 
natural resources, and the industries ana commerce ol 
the Colonies and India,” and with certain other related 
facta It would not be fair to criticise severely the first 
issue of so large *tnd comprehensive a compilation , but 
it would help towards the attainment of the compiler's 
aim if the description of the physical geography of the 
regions touched upon could be made as full es the his¬ 
torical introductions, and as statistical as the commercial 
tables More notice ought to be taken of ihe geology 
and the character of the soil in the colonies where 
geological surveys are in progress , and climate certainly 
deserves better treatment We do not think space would 
be wasted In giving ihe mean monthly temperatures and 
rainfall for the average year, and for two extreme years, 
at & few representative stations in the larger colonies 
Thu Information cannot indeed he found in any existing 
books, but Q)ust be worked out from original records 
which exist abundantly, and are rarely made available to 
practical workers. 

Tho treatment of natural resources might also be 
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improved by a firmer grasp of scientific principles The 
commercial statistics are, as might be expected, much 
fuller, better arranged, and more serviceable than those 
relating to physical geography , but we imagine that few 
members of the Imperial Institute, likely to make 
use of the book, are without the original records relating 
to their own department The difficulty of propor¬ 
tion and perspective is rather seriously apparent 
in the treatment of India, which has to be passed over 
more lightly than the colonies, because equal detail 
would involve the sacrifice of much space Thus the great 
internal trade of India is scarcely touched upon, and the 
wants and tastes of consumers in the ultimate Indian 
market, by whom imports are finally absorbed, are not 
laid before the British merchant 

Beneath Helvcllyris Shade By Samuel Barber (London 
Elliot Stock, 1892 ) 

This book consists of notes and sketches in the Valley 
of Wythburn, and 19 brightly and attractively written 
Perhaps the best chapters are those on clouds, the 
various forms of which have been carefully studied by 
the author. He has also many interesting remarks bn 
various aspects of Cumberland scenery, on the customs 
of the people, and on antiquities Occasionally, perhaps, 
Mr Barber adopts too much the tone of a preacher, but 
his impressions and ideas are for the most part 
fresh and vivid The book will especially please 
those who have themselves felt the charm of Words¬ 
worth's country 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other fart of Nature. 
No notice is taken of anonymous communications ] 

Dr Joule’s Thermometers, 

Respecting the question nuked by Mr Young (Nature, 
vol xlvn p 317)1 f am glad to have an opportunity of stating 
that shortly after Joule's death I obtained the sanction of his 
son to examine tne scientific apparatus that were left in his 
house 

1 found a number of thermometers, and amongst them the 
two chiefly used by Joule in hu researches These thermo¬ 
meters have been placed in my charge for the present, I have 
made careful comparisons of them with a standard of the 
"Bureau international des Polds el Mesures," and therefore 
indirectly with the air or hydrogen thermometer A standard 
issued by the Techmsche Reichsaostalt hu also been used as a 
check I spent a good part of last winter on the work and am 
now only waiting for an opportunity to repeat some of the 
measurements. The results will be published in due course, 
and I think will prove of interest As Joule compared his 
thermometers with one used by Rowland, we shall In this wav 
have an indirect comparison of Rowland’s air thermometer wltn 
those by which the Berlin and Paris standards hsve been in¬ 
dependently fixed 

One question arises on which I should be glad to have some 
infordiatlon, end I should be grateful to any of your readers 
who could help me. The glass of which Joule’s thermometer 
is made does not behave like the Eoglish glut now in use \ 
and it would be Important to know the probable composition 
of glass used In England about the year iBao for thermometric 
purposes. As my experiments are not concluded I do not wish 
to speak with too great a certainty; bat I believe It will be found 
that if we ooald return to the glau of Joule’s thermometer, we 
should have a substance si welland possibly even better adapted 
to the manufacimp of thermometers than the modern Jena or 
French thermdHKer glass. 

I am sorry I cannot give a very definite answer to Mr Young’s 
question Joule does not, u far m 1 know, in?where give the 
ac tu a l refdlngi of the freeilng point, but only hi change ■. 
Rowlan^ 1 * quoting the comparison between Joule’s thermo* 
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meter and his own, gives 22 62 as the actual reading of Joule's 
zero I have not at the present moment access to Rowland’s 
paper, and have no note of the date at which this comparison 
was made (either 1879 or 1880) 

Such a formula ai that given by Mr Young can, however, 
only have a limited application The zero of a thermometer 
depends on the temperature at which the thermometer tus been 
kept previous to ns immersion into ice, and with properly 
annealed Lhennometers the secular changes are much smaller 
than the Temporary ones. Last winter J oule’s thermometer showed 
changes in zero from 33 51 to 23 00 on the arbitrary scale, the 
original temperatures varying from 7° to 30°, 

All observations lead to the conclusion that the secular 
changes of a thermometer gradually vanish, so that the zero 
corresponding to any temperature approaches a limit Mr. 
Young’s formula would make the zero nse indefinitely 

Arthur Schuster. 


Dust Photographs and Breath Figures 

Your two correspondents on February 9 add interesting In¬ 
stances of these phenomena. I am sorry that one of my statements 
was not clear In saying 11 Two cases have been reported to me 
where blinds with embossed letten have left a latent image on 
the window near which they lay,” I meant to describe them as 
not in contact 

I have questioned my neighbour Dr. Earle again as to his 
case The plate-glass window of an hotel in London hai on the 
inside a screen of ground gloss lying near but not touching 
upon the latter are the words "Coffee Room” in clear un¬ 
frosted letters. One day as he was at breakfast the screen was 
taken away, but the words were left plainly visible on the 
window, and no washing would remove them. The other case is 
curiously similar, but each narrator was ignorant of the other’s 
tale A friend, Mr Potter, asked me If I knew whether a house 
in which he was lodging hud been an hotel, for on misty days 
they saw 1 ' Coffee Room ” on one of the windows I remembered 
the house had been an hotel two or three years previously, and 
there had been brown gauze blinds with gift letters. 

Mr Thiselton-Dyer's observation appears not so much akin to 
these two as to the dust picture of a water-colour drawing of 
which I spoke in my former paper 

I look forward to seeing the effects at Canterbury 

Winchester College, February 13 W B CttoFT 

Foiail Plants ii^eiti of Climate 

Mr De Rance’s note relating to the above subject in 
Nature, p 294, mentions that 11 Heer has determined a mag¬ 
nificent flora of more than 350 species from these northern 
tertlaries, and that he at once pointed out the absence of tropical 
and subtropical forms ” My contention, founded on an attentive 
study of his determinations and of the original specimens in 
London and Dublin, and to some extent in Copenhagen, is that 
not fifty, or perhaps not the half of fifty, of these determinations 
ire entitled to the smallest weight, and again that though at fint 
he saw nothing subtropical in tne flora, ho luhsequenily declared 
the presence of palms, Ac., upon utterly insufficient data. While, 
however, wishing to rid the 11 magnificent 11 flora of 300 or more 
useless and misleading encumbrances, I am far from wishing to 
depreciate the extraordinary significance and value of that which 
remains, and which dearly shows that in early Eocene times the 
coast of Greenland supported in certain placet forests which 
Included the redwood, the plane, and even the magnolia, asso¬ 
ciated with many more northern forms. This is consistent with 
the tropical vegetation existing during a part of tho possibly con¬ 
temporary lower tertiary period in tne somh of England. Both 
facia are suffidently inexplicable, but there Is no occasion to 
magnify the difficulties they present As to the Greenland floras 
they have not been proved to contain any forest trees that might 
not, and which in (act do not, floarish in their modern repre¬ 
sentatives, when planted in certain favourable spots on the wot 
coast of Ireland, and even of Scotland. We arc not even obliged 
to assume that Greenland as a country was characterised by such 
vegetation, for this might be sj erroneous as to regard Ireland or 
Scotland as countries generally characterised by forenti of 
arbutus. The flora of a country Is In fact most likely to be pre¬ 
served in its most sheltered spots, in lake bottoms Jibe parts of 
KUlamey, or where small riven quietly steal Into the tidal water* 
of deeply recessed bays Like those of Sentry and Kenmare, In 
forest pools Like some In the Mount Stewartr woods of Bute,and 
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id the bark waters and marginal pools of the lower reaches of 
larger riven , we are not only entitled, but we are bound to 
consider this to have been the cose in Greenland, and to base 
our estimate of its climate in the lower tertlariea upon this view 
and no other. Now what geologists and physicists ought to do, 
and what they resolutely won't ao, is before going farther afield 
for cause and effect, to take the map of the world on Mercator's 
projection, and consider how far, if the Atlantic were a closed 
ocean to the north, as we know it must have been, the required 
climatic conditions would be produced The difference between 
the adfutus nooks of Ireland on the one side and the desolaLion of 
LahrXpor on the other is brought about solely by ocean currents 
At Imrpenad of the Greenland floras the arctic current were 
excluded, and consequently the whole Atlantic basin was filled 
with the circulation of equatorial and temperate waters only 
The distribution of plants and animals renders it extremely 
probable that during much of the tertiary period, the antarctic 
waters were equally excluded from the Atlantic by land con¬ 
necting Africa and South America, What, under these circum¬ 
stances, would happen to the climate of the Atlantic littoral? 
It would, it appears 10 me, be more philosophical to dispose of 
this question, which is supported by a weight of evidence, before 
invoking shlftingof the earth's axis, or other hypothetical causes 
supported by none, J Starkie Gardner 

Loridon, February 13 


An Optical Phenomenon 

In Naiure, vol xlvil p 303, you mention that 11 a beautiful 
optical phenomenon, which hns not yet been satisfactorily ex¬ 
plained, is described by M F Kobe in the Bulletin of the 
Belgian Academy " From what follows, it is evidently the 
same os that described in Tyndall's “ Glaciers of the Alps " 
(Murray, i860), p. 177 et seq Tyndall gives a description of 
it in a letter from Prof Necker to Sir David Brewster, from 
which I quote the following —"You must conceive the 
observer placed at the foot of a hill between him and the place 
where the sun is rising, and thu* entirely in the shade , the 
upper margin of the mountain is covered with woods, or de- 
tached trees and shrubs, which are projected as dark objects on 
a very bright and clear sky, except at the very place where the 
sun is just going to rue , for there all the tTees and shrubs bor 
dering the margin are of a pure and brilliant while, appearing 
extremely bright and luminous, although projected on a most 
brilliant and luminous iky You would fancy you saw these 
treei mode of the purest silver " 

Prof Necker says that he saw it at the Saleve, which is not 
so high above the Lake of Geneva as some of our British 
mountains above the sea, and has no permanent snow near it, 
so that M. Kobe's suggestion, that it is due to light reflected 
from snow, must be wrong I have seen it from the Konig-See, 
near which I believe there is no permanent snow 

This appearance is always to be seen under Lhe circumstances 
described, when the sky is clear and bright enough. I had 
read of it In Tyndall's book, and when in tne Alps 1 sought for 
and found it I have often Been a distant approach to it pro 
duced by furxe bushes, quite near, teen against sunlight, and by 
leaves against moonlight Joseph John Murphy 

P S —Raskin somewhere describes this phenomenon. 

Belfast, February 6 


Foramimfer or Sponge? 

A paper by A Goes "On a peculiar type of Arenaceous 
Foraminifer from the American tropical Pacific, NeusinaAgasstzi ,' ’ 
hu just been published in the 11 Bulletin of the Museum of Comp 
Zoology.et Harvard College," vol xim No 5, in which the author 
describes some remarkable forms dredged by the Albatross ex¬ 
pedition In the Pacific of Central America They are supposed to 
be fomnlnlfen, are of leaf like shape, iheaiure up to 190 ram 
in breadth, and are marked by concentric lines of growth Their 
interior shows a stroma, constating of fine chitlooui threads, 
enclosing and <Mbns of shells. Without wishing to re¬ 
capitulate all the various points of structure, I will only say that 
there can be no doubt that these forms belong to Hwckel’s deep 
»oa karatota (see ChalUngtr report, vol, xxxlL) from the tropical 
Pacific, and I should think that Ntusina Agasswi is Identical 
with Stsmtophyllum Monanum. Haeckel I happen to have here 
a CAalUmgtr specimen of this latter species, kindly lent to me 
by (he Manchester Museum, and its microscopic examination 
convinces me of the identity of the two forms. 

University College, Liverpool R. Hanitsch. 
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Unusual Origin of Arteries in the Rabbit 

Towards the close of last month Prof W N. Parker re¬ 
ported in your columns an abnormality in the veins of the rabbit, 
and although the same interest does not attach to it, it may be 
worth while recording an unusual arrangement of the vessels 
arising from the aortic arch In the case which has just come 
under my notice, the two carotids arise together from Lhe arch, 
at the point usually occupied by the innominate aitery, while the 
right subclavian artery arises beside the left subclavian, which 
occupies the usual position Philip J White. 

University College of North Wales, February 7 


Holmes's Comet 

On February II, loh to loh 35m , I re-obaerved thia object 
with power* of 40 and 60 on my newly-silvered 10-inch reflector 
The comet was in the same field as 0 Trunguh and south pre¬ 
ceding that star I found it fairly conspicuous The nucleus, 
or brighter portion of the head, presented a diiLintily granulated 
appearance Applying a power of 145, single lens t saw that 
it really consisted of a number of very small knoU of nebu¬ 
losity, so closely approximating the stellar form that they might 
readily have been mistaken for one of the very faint, barely 
resolvable clusters in which the components ore only to be caught 
by glimpses The multiple nucleus was involved and surrounded 
with feeble nebulosity, and a faint tapering toil flowed from it in 
a N E direction I believe that outlying this there was an ex¬ 
cessively faint fan-shaped tail, but could not be absolutely 
certain 

The sky was not good, being lighter than usual, with suffused 
mist On February 12, at loh 15m, I picked up the comet 
again, but details were invisible, owing to the veil 01 thin cloud 
overspreading the N W sky at the time 

Bristol, February 13 W F De\MNG 


HELMHOLTZ ON HhRING'S THEORY OF 
COLOUR 

T HE following translation of the critical account given 
by von Helmholtz of the coloiir-Lheory of E Hering, 
in the new edition of his Handbuch der Physiologiseken 
Ofihk , commencing at page 376, has been made by Prof. 
Everett for Nature The translator aims at clearness 
rather than literal rendering, and three obvious misprints 
m the paragraph on the transformation of coordinates 
have been corrected “ Lambert's colour-pyramid " is 
another name for the li cone of colour " described in Max¬ 
well’s papers and in § 1074 of Everett's M Deschanel ” 

This much-t&lked-of theory is a modification of Young’s 
theory, which, by the choice of other fundamental sen¬ 
sations, endeavours to give better explanations of what it 
regards as immediate facts of internal observation It 
assumes three elementary sensations, related to three 
different parts of the nerve-apparatus or 11 visual sub¬ 
stance u Two at least of these physiological processes 
exhibit the opposition of positive and negative One of 
the three 11 visual substances w gives in tne condition of 
excitement the sensation of white, and in the condition 
of rest the sensation of black. The second giv^s the two 
sensations of blue and yellow, which are accordingly 
designated 11 opposed colour-sensations ” The third 
gives the other pair of “ opposed colour-sensations," red 
and green But by “red" is denoted not the colour 
usually so called, but the complementary of green, which 
is purple. 

It is possible to specify “elementary sensations' 1 (in the 
sense in which we have previously defined the term) 
which would correspond to Henng's elementary sensations, 
and would be capable of giving by their combination all 
other colour-ten sat ioas. If we take three rectangular 
axei of coordinates, x, y, j , as the edges of Lambert's 
colour-pyramid, x corresponding to red, y to green, and 
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2 to violet, Henng's coordinates u, v } 7 t> will have the 
values 

+ w = 1 -v + - 

u denoting the white element, and being measured along 
the axis of the pyramid , m denoting the red-green ele¬ 
ment, and being measured at right angles to the axis of 
white, in the plane containing the green edge of the 
pyramid ; v denoting the yellow-blue element, and being 
measured at right angles to the plane of //, <iv 

Positive values of 70 correspond to purple red, and 
negative values to green Positive values ot v correspond 
to yellow, and negative values to blue 

I give these equations in this definite shape for the 
purpose of showing, by a definite system of representa¬ 
tion, that the arbitrariness which attends the choice of 
three colours, 111 terms of which the rest are to be 
specified, affords sufficient latitude to admit of the em¬ 
ployment of three such different specifying elements as 
are adopted by Hering 

If only positive values of r, 2 are to be admissible, 
the expression for u shows that every kind of light must 
excite the white sensation positively, and consequently 
that no kind of objective light can produce a pure sensa¬ 
tion either of the red-green or of the yellow-blue kind 
Hence the pure unmixed “opposed colour-sensations'’ 
are such a*> we never have had or can have, and are 
separated from all colour-sensations that we have ever 
had by a much wider gap than the pure sensations which 
Young's theory supposes, although these latter extend 
somewhat beyond the range of objective colours By 
subjecting portions of the retina to special influences 
(as we shall explain In treating of after-images) we can 
at least approximate to \ oung's elementary sensations, 
while these same methods, when we attempt lo approxi¬ 
mate to Henng’s pure sensations, give results opposite 
to what his theory would lead us to expect 

Hering assumes. In accordance with the brief expres¬ 
sion of his theory in the above equations, that white light 
excites only the white-black visual substance and excites 
it always positively , that yellow light, besides doing 
this, excites the blue-yellow visual Bubstance, as does 
also blue light, but in opposite sense On the other 
hand, when blue and yellow lights are in exact equili¬ 
brium, they have no action on the blue-yellow visual 
substance 1 Similar remarks apply to the excitements of 
the red-green visual substance by red and green light 
The sensation of luminosity is identified by Hering 
with the sensation of white He accordingly maintains 
that the pure sensation of blue or of yellow involves no 
sensation of luminosity I must confess that personally 
1 can form no conception of a colour which has no degree 
of less or greeter luminosity, and therefore think such an 
abstraction not tolerable in a system which, on other 
points, makes its appeal to the immediate testimony of 
inner consciousness, and claims by this means to establish 
its superiority to other systems 
Differences of intensity must, however, occur in the 
opposed colour-sensation 1 if they involve no difference 
of brightness. In compering saturated blue with equally 
luminous pels blue, Hering would regard the white sen- 
s 4 tion as squally intense in both, but the blue sensation 
as strongtf In the saturated blue. 

As the physiological basis of the "opposed colour-scnsa- 
tlbns " Jeering takes the two opposite processes of organic 
change, namely, the decomposition of the organic mass 
by aetfyfty, and its restoration under the influence of the 
circulation of thd'blood. which carries oxygen stored up 
in i| and feebly unitea with it The former process is 

1 THk *u ■ point w+dch- Uarloi left doubtful in the ctrllcr rattowti of 
his Mg uun, so thml 11 wai 001 ckir whatbw In Mnu—d ihm or di Id do 
rxoij&frt variables. According 10 hli non rant npUnatlou ibe um 
agg glvao ta ikm last may fairly be sadd to rapmern hi* view 
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called dissimilation^ and the latter assimilation Which 
of the two opposed sensations corresponds lo dissimila¬ 
tion and which to assimilation is left undecided, both m 
the case of blue-yellow and of red-green. The physio¬ 
logical improbabilities of this assumption have in part 
been pointed out already, and we shall return to the 
subject in treating of after-images 

This assumption of double nerve-workine was originally 
applied by Hering to the white-black \ isualsubatancealso 
At the present time he adheres to the hiLherto-received 
doctrines of nerve-physiology to the extent of holding 
that, in the case of this substance, all light excites only 
dissimilation and the sensation of while , and on the 
other hand want of light produces only assimilation and 
restoration of excitability That during this latter pro¬ 
cess a sensation of darkness is experienced, all are 
agreed The difference is purely theoretical According 
to the older view, which I have defended, we must, in 
order to perceive that there is luminosity in a particular 
part of the field of view at a given time, be able to dis 
tinguish at another time that this perception is wanting 
This perception that a sensation which might be there is 
not there contains in itself a testimony as to the condition 
of tlie organ at the time, which is diffeient from all 
sensaLions of incident light , and in this sense we call it 
also a sensation—the sensation of darkness 

Hering, on the contrary, maintains that the sensation 
of black must have its own special physiological basis of 
excitation, and seeks it in assimilation, going on in the 
white-black visual substance 

From the foregoing account the reader will gather that 
Henng’s theory, if we overlook its physiological views, is 
able to explain all hitherto established facts of colour 
mixture as well as, but not better than, Young's theory 
It differs only in its special choice of elementary excita¬ 
tions , and this choice, if we admit negative values of 
them, suffices for expressing the facts, just as any axes 
of co-ordinates suffice for a problem of solid geometry 
Henng’s objections to Young’s theory reduce them¬ 
selves, in his latest statement, to the following — 

"In the Young-Helmholti theory, the assumption of 
the three elementary colour-sensations is d firtort repul¬ 
sive, because these sensations are not presentable , and 
notonously, according to necessity, now one set and now 
another set of elementary colour-sensations are assumed “ 
As to this, 1 have already remarked that the funda¬ 
mental sensations of Young's theory, in so far as they 
differ from objective colours, can be approximated to, by 
the method of partial fatigue of the retina, much more 
closely than Henng’s pure opposed-colour-scnsations If 
different upholders of Youngs theory have made different 
assumptions as to the three primary colours, and have 
assigned different weights to various facts which bear on 
the distinction, this affords no justification whatever for 
the imputation that they have changed their assumptions 
according to necessity It is always better to acknow¬ 
ledge existing doubt than to dogmatise. 

Hering goes on, u If the excitations belonging to the 
three elements have correspondingly distinct physiolo¬ 
gical causes, one would expect that these sensations 
would have something special about them.” 

This they have, m my opinion, id the prominent glow 
of colour-saturation , for which, again, the theory of 
opposed-colours furnishes do basis of explanation. 

, He continues, " Yellow gives, for example, much more 
the impression of a simple or elementary sensation than 
violet, and yet we are told that the latter is an elementary 
sensation and the former a mixture of simultaneous sen¬ 
sations of red and green, or at least, in some way, the 
product of the simultaneous existence of the principal 
excitations corresponding to these two elementary 
sensations." 

What a deceitful test apparent inner consciousness is- 
in such matters, we can see from the examples of two 
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such authorities as Goethe and Brewster, both of whom 
Believed that they saw in green the blue and yellow, of 
which, being misled by experience with pigments, they 
believed it to be composed. 

He goes on, 11 Helmholtz says, quite correctly, ‘ so far as 
I see, no way has been found of determining one of 
the elementary colours except the investigation of colour 
blindness’ This investigation has notoriously not con¬ 
firmed Young's theory ” 

This would, even if it were true, be in itself no argu¬ 
ment against the admissibility of the theory The theory 
of colour-blindness seems, as we shall shortly see, to be 
a particularly hard crux ior Hennas theory , while the 
hitherto well-established facts of red-blindness and green- 
blindness admit of comparatively ea 9 y and perfect 
explanation by Young's theory 

He adds, “ And the three sets of fibres, which, how¬ 
ever, as Helmholtz remarks, are not essential to the 
theory, have hitherto been sought for in vain " 

This objection applies to Henng’s theory as much as 
to Young's 

The reader will easily convince himself Lhat these 
objections are of no weight whatever He follows them 
up by an enumeration of contradictions and inaccuracies 
which he professes to have found in Grassmann's and my 
own explanation of Newton’s law of colour-mixture, and i 
partly also in that of Knes, errors which, even if they 
existed, would in no way tell against Young’s theory, but 
only against its interpreters Here, however, the 
obscurity seems to me to he on the side of our 
opponent 

These objections arise out of the fact that, in mixtures 
of a saturated colour with white, the tint of the mixture 
sometimes seems changed (pale red for example 
approaches more to rose, and pale blue to violet) , and 
that, on the other hand, with increase of intensity, the 
colours of the spectrum appear sometimes paler, some¬ 
times yellower But if we speak of those elementary 
excitations which, from the point of view of Newton’s 
law, are aJone entitled with certainty to the name of 
elements, as being able to coexist without mutual dis¬ 
turbance, then the only sensation which can with cer¬ 
tainty be regarded as corresponding to the coexistence of 
a white ana a red elementary sensation is that which 
comes into existence under the simultaneous influence of 
the corresponding white and red lights The term 11 ele¬ 
mentary sensation” is in this connection 10 be taken, of 
course, not in the narrow sense of Young’9 hypothesis, 
but in the wider sense above explained—the sense in 
which we speak of linear relations between colour- 
sensations and linear superposition of elementary- 
sensations. In the domain of colour-mixture we know 
nothing of any elements but these superposable ones, 
and if we would preserve a constant meaning for our 
colour-equations we must interpret them in this sense, 
as I have explained above. This is what H Grassmann 
and myself have always done 

Moreover, erroneous estimates of the difference be¬ 
tween a pale and a more saturated colour are liable to be 
made, and hence those colours which are really most 
diluted with white do not always appear the palest If, 
Without sufficient experience of colour-mixture, we only 
guideourjudgmentihy similarity of sensations, we are liable 
to make mistakes as to whtoh colour contains white The 
question of the power of perceiving differences wiU there¬ 
fore arise. Further, it is found that colours of very 
strong luminosity do not differ so much from one another 
in the sensations they produce as colours of moderate 
^lununoaity,—a fact which finds its explanation m 
Young’s theory, of which it is a natural consequence 
Colours when highly luminous appear more similar 
to one another and more similar to white We 
oapresa this by calling them pale as compared with 
^Colours of feebler luminosity I have, however, already 
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mentioned that the law of superposability ceases to be 
applicable when the luminosity is excessive 

Nevertheless, in view of the fact that simple colours of 
high luminosity are always as saturated as colours of 
such luminosity can be, it is not necessary, or rather it is 
not correct, to designate them as less saturated The 
true statement is that differences of tint become more 
uncertain at high intensity- an uncertainty which at¬ 
taches also to the estimation of the intensity itself, as 
has long been known 

If Hering’s sensation of white and opposed-colour- 
sensations are truly to deserve ihe name of elements or 
constituent parts of sensation (as he plainly intends, 
since he assigns to them special usual-substances; either 
he must acknowledge them as the elements deducible 
from the law of addition, or else they are purely hypo¬ 
thetical processes of whose existence and superposability 
no one knows anything His polemic against Grassinann 
and me then amounts to this—that at a time when his 
hypothesis had not been propounded we did not speak 

I in the sense of it 

] Hering seems to iegard as the chief point of superiority 
of his own hypothesis its closer conformity with the 
names which have established themselves in language— 
names which, as I have explained above, relate rather 
to the colours of material bodies than to the colours of 
light To this circumstance it is, in fact, indebted for a 
certain amount of popularity and facility of apprehension 
He himself assumes that these names have sprung from 
an immediate perception of the simple elements of sensa¬ 
tion by a kind of inner consciousness, and thinks that 
he has thus very certain and immediate knowledge oF the 
pure red-sensation, the pure white-sensation, ana so on 

In his publication of 1887 he has discussed the possi¬ 
bility of assuming, instead of three or six simple pro¬ 
cesses of sensation, a larger and perhaps indefinitely 
g^eat number, and a corresponding number of u elemen¬ 
tary powers” for the several kinds of objective light He, 
however, gives the geometrical representations of such 
actions in such a manner lhat practically these powers all 
depend on three independent variables On the other 
hand, as regards these independent variables, which are 
the most important factors in the problem, he gives as 
good as no clue to them , he only seeks to remove them 
as far as possible from the sphere of physiology For 
my own part I am able to understand this whole senes 
of descriptions only a9 meaning that an arbitrary number 
of visual substances can be assumed to exist in the brain, 
and Lhat their respective strengths of excitation are 
different functions of the same three independent vari¬ 
ables, each visual substance being unaffected by the 
excitations of the rest, and the excitation of each being 
susceptible of direct apprehension in consciousness I 
do not think it is necessary, in this book, to go further 
into such hypothetical views 

Henng especially claims the credit of opening up the 
way to understanding colour-blindness. He makes all 
dichromasy depend upon a single cause, namely want of 
sensibility in the red-green visual substance The differ¬ 
ence between red-blindness and green-blindness is, 
according to him, attributable to different colourations of 
the media of the eye , partly of the yellow spot of the 
retina, partly of the crystalline lens 

These colourations are chiefly met with in the sick or 
the very old, and, when occurring in otherwise useful eyes, 
are not of suth strength that they could bring out con¬ 
spicuous deficiency of brightness in different parts of 
the a pec tram 

The colouration of the >ellow Bpot of the retina takes 
effect m a very limited but very important part of the 
field of view, and in only a narrow band of the spectrum 
The most trustworthy observations on the influence 
of the wave-length of the incident light upon the Btrength 
of the red and green excitations, have been made with 
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kinds of light not liable to be absorbed in notable degree 
by the yellow pigment On the whole, it is accordingly 
found that this pigmentation is subjectively influential 
only in cases m which the rays in the neighbourhood of 
the line F play a prominent part, as, for example, in a 
certain mixture of this blue with red (mentioned on page 
354 ) which, if it looks white when our eyes are directly 
fixed upon it, will show blue predominant when we look 
in a slightly different direction 

As far as hitherto-known facts go, it appears very im¬ 
probable that Henng's theory of dichromasy can be 
carried through Nevertheless, further observations in 
this direction are very desirable. The influence which 
the colouration of the yellow 9pot has in individual eyes 
can be estimated by comparing the appearances of colour- 
mixtures in the centre of the field of view with their ap¬ 
pearances very near the centre Such comparisons will 
show with certainty where such influence is present and 
where it 15 absent 

The following is a summary, by Prof Everett, of 
two passages from the new edition of Helmholtz's 
u Physiological Optics," which are important as supple¬ 
menting the foregoing critique of Henng's theory — 

In discussing the results of experiments for determining 
the exact positions of the three elementary sensations 
with respect to actual colours, m Newton’s diagram or in 
Lambert's pyramid, Helmholtz represents the results by 
a triangle with the three elementary sensations at its 
comers, and with the colours of the spectrum plotted 
along a curve which lies entirely in the central portion of 
the triangle He says, p 457 — 

" This curve shows that every simple colour excites 
simultaneously in the tnchromic eye the three nerve- 
elements which are sensitive to light, and excites them 
with only moderate differences of intensity If we then 
hypothetically refer all these excitations to the presence 
of three photo-chemically alterable substances in the 
retina, we must conclude that all three of these must have 
nearly the same limits of sensibility to light, and must 
show, in the rates of their photo-chemical actions for the 
different wave-lengths, only secondary variations of 
moderate amount Similar variations, arising from the 
presence of foreign substances, from substitutions of 
analogous atom-groups, and so on, occur also in other 
photo-chemical] y alterable substances as used in photo¬ 
graphy , for example, in the different haloid salts of 
silver " 

In a mathematical discussion of colour-blindness, 
commencing at p 458, he points out that in dichromic 
vision there must be a linear relation between the three 
independent elements of trichromic vision, and in Lam¬ 
bert’s colour pyramid there must be a certain line through 
the vertex, such that any plane drawn Lhrough it is a plane 
of uniform colour Newton’s diagram of colour may be re¬ 
garded as contained in any plane which cuts the axis of the 
pyramid, and it is very important to determine the point 
m which the above-mentioned line cuts such a plane , for 
any line in Newton’s diagram that passes through this 
point is a line of uniform colour to the dichromic vision 
in question Experiment shows that it always lies out¬ 
side the triangle of actual presentable colours 

Addendum 

Prof. Everett adds the following remarks of his own 
on the present position of the problem of colour vision .— 
On the one hand, It 11 established, as a fact of experi¬ 
ment, that the excitation of colour-sensation in the normal 
eye depends upon only three variables, and that their 
effects are superposable, so 4s to admit of being expressed 
by equations of the first degree, otherwise called linear 
equations. The simplest choice of three variables is that 
adopted ia Young’s theory, because it only requires posi¬ 
tive valjp of the variables. 

NO. 1316, VOL. 47 ] 


On the other hand, the various colours regarded as 
subjective appearances do not naturally class themselves 
under a threefold heading Yellow does not look as if 
it consisted of red and green Colour-sensations as 
known to us in consciousness are not threefold but 
manifold 

The two facts taken together seem to imply two succes¬ 
sive operations intervening between the incidence of 
light and the perception of colour The first operation is 
threefold, and may consist (as above suggested by Helm¬ 
holtz) of the photo-chemical decomposition of three 
different substances The second operation consists in 
the effects of the first operation upon a complex organism, 
and the distinctions of colours as we see them arise out 
of the nature of this organism 

The number of independent variables required for 
specifying the condition of a system is a very different 
thing from the number of well-distinguished states m 
which the 9ystem can exist For example, the state of 
a given mass of water-substance is completely determined 
if its volume and temperature are given, and therefore 
depends on only two variables But the number of its. 
well-disticrushed states is three In like manner colour 
depends on three variables, but the number of well dis¬ 
tinguished colours, besides white, may be said to be seven, 
namely the six principal colours of the spectrum and 
purple 

What differences of condition in the organism cor¬ 
respond to these eight distinct appearances in the field of 
view, and how these different conditions are produced by 
the three primary excitations, are problems awaiting 
solution. 


AUTOMATIC MERCURIAL AIR-PUMPS 


O F late years, and more especially during the last 
decade, men of science have devoted much thought 
and ceaseless energy to the invention of an apparatus 
which should admit of the automatic working of mer¬ 
curial air-pumps Of the numerous inventions brought 
forward, the ingenious apparatus of Schuller and Stearn 
are especially deserving of mention 

But notwithstanding the present extensive employment 
of the mercurial air-pump in science as well as in tech¬ 
nics these appliances are neither much known, nor have 
they been used to any great extent, although they are of 
great importance, and would probably be very advantage¬ 
ous This may be explained by the fact that they are 
wanting in the necessary simplicity and trustworthiness, 
without which the advantages of automatically working 
mercurial air-pumps are somewhat doubtful 

We shall describe now an apparatus for the per¬ 
fectly trustworthy and automatic working of mercurial 
air-pumps, as well as the shape of the glass pump used 
in connection with it, which, while possessing the greatest 
possible simplicity, admits of the highest rarefactions 
hitherto known 

The figure shows the automatic apparatus in connection 
with an improved Toepler mercurial air-pump. The glass 
ball H is connected on the one hand by flexible tubes 
with the pump Q, on the other band by the tuba L with 
the accumulator M. The water-pipe K runs Into the 
bottom of the accumulator, and by means of a specially- 
constructed three-way cock K can either be connected 
with the hydrostatic pressure-pipe K x or the discharge- 
pipe K, 

If water under pressure is admitted through the tubes 
4 ,. k and k into M, the air contained in M is compressed” 
Tub air again exerts a pressure through the tube L on 
the mercury contained in h, and drives it Into the pump 
q. As soon as the mercury has risen sufficiently high and 
the cock R is reversed, the compressed air forces the 
water out again through k, k, and and the mercury 
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v, and 10 on When the pump has made a few strokes 
in this manner, a lever t is let down, so as to rest 
on the ledge u The wheel f provided with 
six pegs ib now turned a tooth farther each time the 
weight C slides from the left to the right, and the ledge- 
peg/, which when the lever was raised caught each time 
into a notch of the peg-wheel, rests for the length of five 
strokes of the pump against the circumference of the 
wheel, and does not catch into the notch until the sixth 
stroke Ab the rising of the quicksilver in the pump is 
in the inverse proportion of the momentum of the 
counter-weight in its left final position, if the ledges and 
peg/are rightly placed, it will when ascending be driven 
five times into the little hollow space r a and only at the 
sixth into the ball n In consequence of this the little 
air bubbles are accumulated in the highly evacuated 
space r, in which they ascend owing to the slight counter¬ 
pressure, and forming larger bubbles, and having easily 
overcome the somewhat greater counter pressure of the 
mercury column r, they rise into the ball p 

All these manipulations are performed entirely auto- 
?natually by the apparatus At the same time that the 
toothed wheel has commenced working (/ £ when the 
volume of air pumped out by the pump has sufficiently 
diminished) the vessel P is entirely cut off from the 
hydrostatic air-pump by the cock t u thus ceasing to act 
The mercury of the pump is entirely shut off on both 
sides from the exterior air, and only in contact with 
perfectly dry air After stopping the pump, concentrated 
sulphuric acid may be sucked up into p, which dries up 
entirely The mercury is shut off from M by a caout¬ 
chouc bag, I 

The following experiments were made at the Physical 
Institute of the University of Berlin 

400 c cm (cubic centimetres) were evacuated to i 1000 
m m in ten minutes , 4000 c cm. = 4 litres, in an hour 

The highest rarefaction hitherto obtained has been 
about from 1/6000,00 — 1/800,000 mm - to about 
atmoipheres 

The pump is supplied by Messrs E Leybolds Naeh- 1 
folger, Cologne (Germany) August Raps 


CRYSTALLISED CARBON 

N the course Of some researches on the properties and 
modes of formation of the various forms of carbon, 
M Henn Moissan has succeeded in reproducing the 
variety of diamond known as carbonado , or black diamond, 
and has oven obtained some minute crystals of the colour¬ 
less gem. An account of his results in the Complex 
Rend us of February 6 is followed by an article on the 
reproduction of the diamond, by M Fnedel, and some 
congratulatory remarks by M Berthelot 

As long ago as 1880 Mr Hannay 1 indicated the for¬ 
mation of diamond-Hke crystals on heating under high 
pressure, In a tube of iron, a mixture of lithium, lamp¬ 
black, essence of paraffin, and bone oil It was then 
supposed that the nitrogenous compounds of the last 
substance played the most important part. In M 
Mojssan's new process carbon obtained from sugar is 
-dissolved m a mass of iron, and allowed to crystallise out 
under high pressure. To produce this pressure the ex¬ 
pansion of iron during condensation is utilised The 
caifcon is strongly compressed in an iron cylinder closed 
with a screw-stopper of the same metal A quantity of 
soft iron, weighing about 150 or 200 gr is melted in the 
electric furnace in a few minutes, and the cylinder Is 
plunged into the molten mass The crucible 19 at once 
taken out Of the furnace and splashed over with water. 
When the external crust is at a red heat the whole is 
allowed to cool biowly in air. 

The metallic mass thus obtained is attacked by boiling 

1 Proc. Stay S«o., *•! w p. iBB. 
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hydrochloric acid until all the iron is removed There 
remain three forms of cai-bon graphite in small 
quantity, a chestnut-coloured carbon in very small 
needles, such as has been found in the Canon Diablo 
meteonte , and a small quantity of denser carbon which 
has to be further isolated For thi 9 purpose the mixture 
15 treated alternately with boiling sulphuric and hydro¬ 
fluoric acids, and the residue decanted in sulphuric acid 
of density 18 It then contains only very little graphite, 
and various forma of carbon After six or eight treat¬ 
ments with potassium chlorate and fuming nitric acid, the 
residue is boded in hydrofluoric acid and decanted in 
boiling sulphuric acid to destroy the fluorides It is then 
washed and dried, and bromoform is employed to separate 
out some very small fragments denser than that liquid, 
which scratch the ruby, and, when heated in oxygen at 
iooo°, disappear 

Some of tnese fragments are black, others transparent 
The former have a rough surface, and a greyish black 
tint identical with that of certain carbonadoes, they 
scratch the ruby, and their density ranges from 3 to 3 $ 
Some pieces have a smooth surface, a darker colour, and 
curved edges The transparent fragments, which appear 
broken up into small pieces, have a fatty lustre, are highly 
lefractive, and exhibit a certain number of parallel striae 
and triangular impressions 

During combustion in a current of oxygen at 1050°, 
some of the fragments left cinders of an ochreous colour, 
usually preserving the original form of the small crystal — 
just as in the combustion of impure diamonds 

As indicated already by Mr Sidney Marsden, 1 silver 
heated to 1500° in presence of sugar carbon is found to 
contain on cooling some black crystals with curved edges 
M Moissan has found that high pressure is indispensable 
He heated silver till it boiled bnskly in contact with car¬ 
bon, and found that a certain quantity of the latter was 
dissolved By suddenly cooling in water, a portion of 
liquid silver, cooling inside a solid crust, was subjected to 
a very high pressure No diamonds were formed, but 
rather a large crop of carbonadoes of densities ranging 
from 2 5 to 3 5, thus forming a series connecting graphite 
with diamond Bromoform separated a carbonado, which 
scratched the ruby and burned in oxygen at 1000" A 
quantitative determination of this reaction showed that 
o 006 parts of this substance gave 0023 of carbonic acid 

M C Fnedel describes an experiment in which he 
obtained a black powder capable of scratching corundum 
by the action of sulphur on molten iron containing 4 per 
cent of carbon But the question of the production of 
diamond powder by this means is as yet an open one 

M Moissan is continuing his researches on the solu¬ 
bility of carbon in iron, silver, and their alloys It is to 
be hoped that he will soon be able to exhibit artificial 
true diamonds of a more imposing size 


LINES OF STRUCTURE IN THE 
WINNEBAGO CO METEORITES AND IN 
OTHER METEORITES a 

r rHL ground and polished surface of a Winnebago Co. 
* meteorite showed to me some interesting markings 
Subsequent examination revealed like markings m other 
meteorites Perhaps these markings have been de¬ 
scribed. If so I have no recollection o f the description, 
and therefore it seems worth while to call attention to 
them 

The polished surface of a small Winnebago stone, three 
or four square centimetres in area shows several hun¬ 
dreds of bright metallic points. The larger iron particles 
in this surface have great varieties of shapes—the smaller 

1 Proc. Roy Soc Ed iBBo.voL U. p» 20. 

1 Rrprihtod from th« February number of ihm AmcHtmn fvurimt of 
Scfonci 
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ones are usually mere points When seen with a lens, 
or even at a distance from the eye suited to distinct vision 
there does not appear to be any regular structure or 
arrangement of the bright points But if the surface is 
so held as to be a little beyond the place of distinct vision, 
and at the same time, turned around in such a way as to 
reflect always a strong light to the eye, either skylight or 
lamplight, there appear lines of points across the polished 
surface of the stone, which suggest very strongly the 
Widmanstaetten figures on metallic meteorites At times, 
as the stone is turned, no lines can be detected Again 
one set of parallel lines or two sets crossing each other 
become visible Some of the sets are very sharply mani¬ 
fested, and some are so faint as to leave one in doubt 
whether the lines are real or only fancied There are on 
the surface in question six or eight of these sets of lines 

A second surface was ground nearly parallel to the 
first, at about one centimetre distant from it, and like 
lines appeared on this parallel surface Some of the 
lines, but not all of them, corresponded in direction in 
the two surfaces Four more surfaces approximately at 
right angles to the first surface, and corresponding to the 
faces of a nght pnsm, were then ground, and upon these 
surfaces the like sets of lines appear with more or less 
distinctness 

A slab, of a Pultusk stone 6x7 centimetres shows 
over its entire surface like markings Something like a 
curvature of the lines appears in one instance, but in 
general the lines run straight from side to side of the 
slab The slab is six millimeters in thickness, and most 
of the sets of lines have the same directions upon the two 
sides 

A Hessle stone, a small slice from the Wold Cottage 
stone, one from Sierra di Chaco, one from a Sienna 
stone, a fragment from the Rockwood stone, and a slice 
from the Rensselaer Co stone, all show with more 
or less clearness the like markings Of three microscope 
slides of the Fayette Co meteorite one shows them 
clearly, a second shows traces of them, the third not 
at all 

A considerable number of the ground surfaces of 
meteoric stones in the Peabody Museum also show these 
markings For example, a triangular surface of a Weston 
stone, 3 or 10 centimetres to each side, exhibits them 
venr well 

These markings are such as we might expect if the 
forces which determine the crystallisation of the nickel- 
iron of the iron meteorites also dominated the structure 
of the rock-like formations of the stony meteorites and 
the distribution therein of the iron particles The rela¬ 
tion of quartz crystals to the structure of graphic granite 
is naturally suggested by these meteorite markings. 

H. A. Newton 


THE LATE THOMAS DAVIES , FG.S 
TUTR. THOMAS DAVIES, who died on December 21 
last, was boro on December 29,1837, in the neigh¬ 
bourhood of London, and Was the son of Mr William 
Davies, F.G.S., of the Geological Department of the 
British Museum. His early education was of a venr 
elementary character, and tne period of his school-life 
was brief: finding town-life irksome, and yearning for 
freedom and adventure, he took to the sea at the age of 
fourteen, and during the neat four yean led a roving bfe, 
visiting China, India, and various parts of South America. 
He was then prevailed upon by his father to adopt a 
more settled mode of existence, and on the separation of 
the Department of Mineralogy from that of Geology was 
appointed In i8$8 a third-class attendant at the British 
Museum under Prof Maskelyne, to whom the care of the 
minerals had been assignee, in the following year he 
adde d to Ids responsibilities by marriage 

Durfeg tfc* next nine years, save fbr a short interval 
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when Dr Viktor \on Lang was an assistant in the 
Department, Mr Davies was the sole helper of Mr 
Maskelyne in the arrangement and examination of the 
mineral collections , during this time Mr Maskelyne 
effected a thorough change in the classification and 
arrangement of the minerals, and in labelling with 
localities the large number of specimens that were with¬ 
out any descriptions except what could be traced out in 
old catalogues In this work, and in the cleaning and 
arranging some tons of specimens, of which many were 
entirely valueless, the patient and intelligent aid of 
c ‘ young Davies” alone rendered it possible to carry out 
the preliminary operations As the collection grew into 
orderly arrangement, the registration and labelling of 
specimens was entrusted to him by Mr Maskelyne It 
was thus that he gradually acquired an eye-knowledge of 
minerals which has rarely, if ever, been surpassed His 
perception of the peculiarities of a specimen was re¬ 
markably quick, while his remembrance of individual 
specimens was Almost marvellous It was particularly in 
the habit, the locality, the associations and modes of 
occurrence of mineral species that he concentrated his 
interest , and to his knowledge in this direction his earlier 
training, under the eye of Mr Maskelyne, in the labelling 
of the minerals, accumulated in the cases and drawers of 
the collection, very largely contributed 

In the early yean of Mr Davies’s museum life Mr 
Maskelyne was further engaged in the study of thin 
sections of meteorites, and initiated Mr Davies into a 
knowledge of the microscopic characters of rock-forming 
minerals, a mode of investigation then almost unknown 
In this direction his quickness of perception and ex¬ 
cellence of memory had full scope for play, and Mr Davies 
soon became extremely skilful in the microscopic deter¬ 
mination of minerals in rock-sections, and in the recog¬ 
nition of peculiarities of rock-structure Few practical 
petrologists approached him in this faculty 

Nor did he neglect to improve his general education 
With this end in view he attended the evening ckisses at 
the Working Men's College in Great Ormond Street, and 
in the course of time acquired a knowledge of both French 
and German He was also familiar with plants and 
fossils, a knowledge largely derived from his father 

His remarkable qualifications attracted the early 
attention of Mr. Maskelyne, and in 1862 were officially 
recognised in his promotion by the trustees from the grade 
of attendant to that of transcriber or junior assistant In 
1880 he was promoted to the grade of first-class assistant 
By a remarkable coincidence his father, Mr William 
Davies, who had long been renowned for his large 
practical knowledge of important branches of palaeon¬ 
tology, and especially of i os si l fishes, and had likewise 
begun museum life a* an attendant, obtained the same 
promotion cm the same day. In tbe same year Mr 
Davies was awarded the balance of the proceeds of the 
Wollaston Fund by the Council of the Geological Society 
as a testimony of the value of his researches in mineralogy 
and hthology Still later, in 1889, the name of Oarvmtc 
was given to a new mineral “ in honour of Mr. Thomas 
Davies, who has now been associated during upwards of 
thirty years with the British Museum Mineral Collection, 
and whose mineralogical experience and Breithauptian eye 
have ever been wilhngly placed at the service, not only of 
his colleagues, but of every one who has been brought into 
relationship with him p 

He became a Fellow of the Geological Soaety in 1870, 
and was an early member of the MmereJogical Society 
of France. 

His published work was not voluminous , it relates 
almost exclusively to the microscopic characters of the 
pre-Cambrian rocks. He contributed, however, the bulk 
of the articles on mineralogy and petrology for M CMtefl's 
Encyclopaedic Dictionary, and for some years edited the 
MintraLogicai Mogaxbu 
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Mr. Maslcelyne, for whom he was nght-hand man, and 
almost sole working helper during upwards of twenty 
years, looks back with fond regret on the uninterrupted 
nappinesi of their association According to my own 
experience of the last fifteen years, he was an excellent 
colleague, always cheerful, good-tempered, and kind- 
hearted, ever ready to help in any direction, however 
much it might interfere with the particular work he had 
immediately in hand At home he was an enthusiastic 
gardener , wet or fine, absolutely reckless of weather, he 
was at work from early sunrise, and could boast the pos¬ 
session of one of the best managed gardens in the neigh¬ 
bourhood His love of fresh air and the bustling east 
wind never left him , even after recovery from the long 
illness which two years ago had taken him 10 the verge 
of the grave, he did not hesitate to show the greatest 
contempt for the protection of an umbrella, and notwith¬ 
standing the remonstrances of his friends, might still be 
occasionally seen enjoying the beating of the wind and 
ram on his unprotected face 

He was an Original Member of the Mineralogieal 
Society, and Foreign Secretary for several years pre¬ 
ceding his death 

Mr Davies leaves a widow and nine children to mourn 

his loss L Fi/eicher 


NOTES 

At the last meeting of the Council of the Mineralogieal 
Society, it wu resolved to Initiate a “Thomas Davies 
Memorial Fund " on behalf of the widow and children of the 
late Mr Thomas Davies, F G S , of the British Museum The 
following gentlemen have consented to act os an Executive 
Committee .—Prof, N. S Maskelyne, FRS (chairman), Dr 
Hugo Milller, F. R.S (treasurer), Mr H A Miers, FGS 
(secretary), Prof, T G Bonney, FRS, Mr L Fletcher, 
FRS.Dr Henry Hicka, FRS,W H Hudleston, FRS, 
Prof. J W Judd, F R.S , Mr F W Rudler, F G S , Mr. F 
Rudey, FGS, Rev Prof T Wiltshire, FGS, Dr Henry 
Woodward, FRS Subscriptions for the fund should be sent 
to Dr Hugo Midler, 13 Park Square East, Regent'i Park, 
London. N W 

An extra meeting of the Chemical Society will be held on 
•February 20, at 8 p. id., the anniversary of the death of Herman 
Kopp, when a lecture will be delivered by Prof T E Thorpe, 
FR.S Lord Playfair will be in the chair. 

An International Botanical Congreis u to be held during the 
Columbian Exposition at Chicago Prof C, E Bessey will 
receive communications on the subject. 

M P Duchartie has been elected president, and M L 
Guignard first vice-president, of the Botanical Society of France 
for the year 1893 

THE annual public meeting of the University College 
Chemical and Physical Society will be held at Unlvenltj 
Collegej Gower Street, on Friday, February 24. The chair 
will be taken at eight o'clock by Prof F, T. Roberts, and Prof 
Watson-Smith will deliver an address on diseases incident to 
vroit-people in chemical and other industries. 

Me Thomas Bryant, president of the Royal College of 
Surgeons, delivered the Hunterian oration on Tuesday afternoon 
in the theatre of the college, in the presence of the Prince of 
Wales and the Puke of York and a large and distinguished 
company. Mr. Bryant began by thanking their Royal Highnesses 
for their presenqq on the special occasion of the centenary of the 
death of Johf^ Jtitmeij the greet founder of scientific surgery. 
Jn the ooune of hU oration Mr. Bryant said that the whole 
world of vegetable and animal life was Hunter's subject, but Lhmt 
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his main objects were the Improvement of surgery by the eluci¬ 
dation of pathology , the examination of the causes which de¬ 
termine any departure from the normal type, whether of form or 
function , and ihe study of the means which nature adopts for 
the healing of wounds and the repair of injuries It was one of 
his special merits that he raised surgery out of Ihe position of a 
a poor art, based on empirical knowledge and practised too much 
as a trade, to establish it firmly os a high and elevating science, 
at the same Lime raising its practitioners in the social scale, and 
doing as much for medicine os for surgery, for he considered 
them inseparable He made the profession scientific by basing 
it upon the widest knowledge of the structure and functions of 
all living things, and educed therefrom laws and principles for 
the guidance of future generations in their study and treatment 
of disease in any of ita forms This alone should render him 
worthy of the thanks of civilised mankind. 

Mr George Mathews Whipple, whose death we briefly 
recorded last week, had done much solid and valuable work in 
various departments of physical science Among the subjects 
in which he was especially interested were wind force and wind 
velocities, and throughout the greater port of his life, as the 
Times has said in a brief sketch of his career. He was constantly 
carrying on experiments wiih a view to determine wind force 
and to find out wbat were the best instruments for securing 
accurate results. He improved the Kcw pattern magnetic in¬ 
struments , he designed, among other instruments, the apparatus 
for testing the dark shades of sextants, and at various periods 
he was associated with Captain Heaviside, Major Herschel, 
and General Walker, in carrying on pendulum experiments for 
the determination of the force of gravity The magnetic part 
of the report of the committee appointed by the Royal Society 
to investigate the Krakatoa eruption and the subsequent 
phenomena was prepared by Mr Whipple, and valuable papers 
were from time to time submitted by him to the Royal Society 
and the Royal Meteorological Society He was fifty years of 
age at the time of his death He entered the Kew Observa¬ 
tory in 1858, became magnetic assistant In 1862, and 
was appointed superintendent in 1876. This office is one of 
great and growing importance, and we trust that a capable 
successor may be found The Kew Observatory is the central 
standardising station of the Meteorological Office, and numerous 
magnetical observatories In other countries are similarly con¬ 
nected with it New instruments are tested there, and 
experiments are made, and it hsa now grown into an institution 
where the verifiation of scientific instruments of many kinds, 
Including thermometers, sextants, telescopes, watches, and 
recently photographic lenses, is carried on on a large scale, as 
described in the annual report of the Kew committee to the 
Royal Society 

The Rev F O Morris died at Nnnburnholme, in Yorkshire, 
on Friday last, at the age of eighty-two. He was well-known 
as a popular writer on science, and did much to create and 
foster interest m some branches of natural history, especially In 
ornithology Among bis many books were " A History of 
British Birds,*' issued in six volumes from 1851 to 1857, and 
hu " Natural History of the Nests and Eggs of British Birds/’ 
published In three volumes In 1853. In 1854 he was presented 
to ihe rectory of Nunburaholme, which be continued to hold 
until hU death. 

A destructive earthquake has taken place in the island of 
Samot brace. All the buildings are said to have been destroyed* 
Renewed shocks, accompanied by load subterranean rumblings, 
have alio occurred at Zante. 

On Sunday a shock of earthquake was experienced In New 
Zealand. It caused little damage, but was fall tat both the North 
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and South Islands, being moat severe at Wellington and at 
Nelson 

The weather of the past week has been very stormy and 
damp in most parts of these Islands , scarcely a day has passed 
without gales being reported On Friday, the 10th, the wind 
force was especially strong, on the north-east coast of Scotland 
and In the English Channel, and on Tuesday another deep de¬ 
pression had reached nur northern coasts from off the Atlantic, 
accompanied by strong gales The United Kingdom was situa¬ 
ted between two areas of high barometer readings, one of which 
lay over Scandinavia and the other over France and Spain 
With this distribution of pressure, the conditions were favour¬ 
able to the passage of cyclonic disturbances within our area, and 
although the storms were not of exceptional violence in the 
southern districts, they were so relatively, as the winds have 
been peculiarly quiet during the last twelve months Tempera¬ 
ture has been a little above the mean for the season, the daily 
maxima often exceeding 50 3 , but on Sunday the highest day 
readings were below 40' over the north-east of England, whde 
a sharp frost occurred in the north of Scotland, the minimum 
temperature registering 2o a On the continent the temperature 
has been much lower than in this country \ at Haparanda, at the 
north of the Gulf of Bothnia, which lies in the area of the high 
barometric pressure over Scandinavia, a temperature of minus 
37° was recorded on Friday and Saturday Rainfall has been of 
daily occurrence at most stations, although the amounts measured 
have generally been light, while hail and sleet have occurred in 
many places* With Tuesday's storm, however, the rainfall ex 
ceeded an inch on the west coasts of Ireland and Scotland By 
the Weekly Weather Report of the nth instant it appears that 
the rainfall for that week was greatly in excess of the mean in 
the north and west of Scotland, and to a leBs extent in the east 
of Scotland, the north of Ireland, and the western parts of 
England Bright sunshine exceeded the mean in all districts, the 
greatest amounts, 32 to 38 per cent , being recorded in most 
parts of England 

The recent numbers of Ctel et Terre (Nos 21 23) contain 
interesting articles on ozone The observation of this element 
by meteorologists has been almost given up in most countries, 
owing chiefly to the difficulty of obtaining comparable results by 
the methoda at present in use, although its Importance for in¬ 
valids and others as a purifier of the atmosphere is generally 
acknowledged And at a recent meeting of the Royal Meteoro¬ 
logical Society, regret was expressed at the discontinuance of 
these observations D. A Van BasteUer, Id conjunction with 
the Royal Observatory of Brussels, maintained a system of 
oaone observation* at 150 of the stations belonging to the Society 
of Public Medicine la Belgium during the«years 1886-91, which 
11 probably the most complete investigation into the subject 
which has been made The values found for the various stations 
are given In a tabular form, and M Van Boatelaer found that 
there are continual and sudden variations in the records from hour 
to hour, between morning and evening, and from one day to 
another, but that the mean vtlues for any locality remain nearly 
constant. Isolated values are of no use , a long series of obser¬ 
vations Is necessary for any results of importance to be arrived 
aL The air at stations near the sea coast contained, as is 
nanally supposed, the greatest amount of ozone 

The Indiana Academy of Science lately held at Lndlanopolis 
its eighth annual meeting, the prealdent being Prof J, L. Camp¬ 
bell > of Wabash College, Crawfordsvilie, Ind. Thera was a 
large attendance, and no fewer than ninety-two papers hud been 
prepend, moat of which woe read, Tire first volarne of the 
Academy's Proceedings was distributed at the meeting. 
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The Kew Bulletin continues, in the January number, its 
series of articles on the food grains of India, one of the subjects 
being Kangra Buckwheat (Fagopyt um tatancurn, Gnrtn , var. 
himalaiea , Batalin) The typical plant is cultivated through¬ 
out the higher Himalayas, but more especially on the western 
extremity, and at altitudes from 8000 to 14,000 feet The yield 
in India cannot yet be estimated, but the Bulletin snys there can 
be little doubt that the seeds are singularly rich in nutrient 
constituents This is confirmed by the conclusions of Prof 
Church with regard to a sample he has examined 

The January Dumper of the Kew Bulletin contains also the 
fourth decade of new orchids, the fourth of "Decades Kew- 
enses, 11 papers on fruit growing at the Cape and the clove 
industry of Zanzibar, and miscellaneous notes 

Prop R Shimek is now investigating the flora and the 
geology of Nicaragua, along the route of the canal, under com¬ 
mission from the State University of Iowa Dr Terracciano, 
of Rome, is about to renew hia investigation of the flora of 
Erythrea, the Italian colony on the Red Sea Dr K. N 
Denkenhach is commissioned by the Natural History Society of 
St Petersburg to investigate the flora of the Black Sea 

Mr R Thaxter proposes in the Botanical Gazette the 
establishment of a new order of Schizomycetef, the Myxobac- 
teriaceie, somewhat intermediate in its characters between the 
typical Schizomycetes and the Myxotnycetes It comprises the 
genua Chondromyces, placed by Berkeley, In his "Introduction 
to Cryptogamic Botany," under the Stilbacei, and two new 
genera, Myxobacter and Myxococciu The order consist! of 
mobile rod-like organisms, multiplying by fission, secreting a 
gelatinous base, and forming pseudo plasmode like aggregations 
before passing into a more or leas highly-developed cyst- 
producing resting state, in which the rods may become encystod 
in groups without modification, or may be converted into spore- 
masses 

At the meeting of the Royal Botanic Society on Saturday, 
one of the branches of the flowering stalk of Fourcroya selloa 
was shown from the Society's conservatory. This 11 a Mexican 
plant allied to the aloes, and like them it flowers only once 
during its life The plant, which has been in the conservatory 
for upwards of twenty yean, late hut autumn threw up a flower 
spike which In a very short time grew to a height of 30 feet, and, 
passing through the glass roof, rose for some feet Into the open 
air It could not, of courir, resist the frosts and fogs of winter. 
The flower-buds dropped unopened, when immediately from 
each node a number of young plants appeared This mode of 
reproduction is found in only a few varieties of plants, and is 
especially valuable in relation to the cultivation of Foorcroyms 
as a source of commercial vegetable fibre 

The Newcastle Literary and Philosophical Society will have 
no very pleasant associations with the memory of its hundredth 
anniversary, which was celebrated on Tuesday of last week 
During the following night the society’s premises caught fire and 
were greatly damaged. Much injury was done to the library, 
where many most valuable books were destroyed. 

The fifth and sixth parts of the fifth volume of the Inter¬ 
nationales Artktv fitr Ethnographic have been Issued together 
in a single number It includes the second part of Dr W 
Svoboda'i in tore sling study (in German) of the inhabitants of 
the Nicobar Islands j a paper (In French) by D^sirtf Pector on 
the volume by Dr Hyadea and Dr Deniker (noticed some time 
ago in Nature) on the ethnography of a part of Tierra del 
Fuego ( a suggestive essay (In German) by Dr, T Achelis, on 
the psychological Importance df ethnology ; and the second part 
of Dr. Sdanalli’s careful contributions (in German) to the 
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ethnography of Borneo. The first and last of these papers are 
admirably illustrated A valuable paper on the Ainos, by David 
MacRitchie, of Edinburgh, has been published as a supplement 
to the fourth volume of the Archiv This paper is accompanied 
by, and conlami full descriptions of, a series of coloured repro¬ 
ductions of most interesting pictures of Amo life by Japanese 
artists, who have naturally a keener perception of the character¬ 
istics of their savage neighbours than can be attained by Western 
visitors Mr MacRitchie seeks to show that the Ainos display 
-l unmistakable traces of a near descent, by at least one line 
of their ancestry, from the most crude form of humanity 11 

Messrs Samson and Wailin, Stockholm, are about to 
issue what promises to be an important and interesting work, by 
F R Martin, on the Siberian Antiquities of the Bronze Age, 
preserved In the museum of Minousinsk, Nearly 900 objects 
in copper and bronze will be represented in the pUles, which, 
according to the prospectus, are being prepared with the greatest 
care The antiquities of which these objects are selected 
specimens were collected in 1874 by M Nicolai Murtianow 
from mounds in the steppes of the Upper Yenisei They are 
the finest provincial collection in the Russian Empire, and M 
Martin found much to interest him in classifying and photo 
graphing Lhcm The present volume will be the first of a series 
of works on the ethnography and archteology of Western 
Siberia by the same writer 

THE third volume of 11 A Journal of American Ethnology and 
ArchEology,'* edited by J Waller Fewkea, has been issued It 
contains an interesting “outline of the documentary hislorj of 
the Zuili tribe," by A F Bandelier, and " somalological 
observations on Indiana of the south-west," by Dr H F C 
Ten Kate It 13 worth while to note that in Dr Ten Kate's 
opinion the study of physical anthropology among the North 
American Indians does not tend to demonstrate that their types 
are exclusively American It rather shows, he thinks, that they 
present only the characteristics of “ the Mongolian or so called 
yellow races ” 11 I do not mean, ’ he says, “ that the American 
a bong lues are Mongolians in the strict sense of the word, or that 
A men cm has been populated from Asia Where Ihe Indians 
came from I do not know, but my position is os follows —The 
American race Is, somatologically speaking, not a type, but has 
charactenstia which can only be called Mongoloid " 

Probably no living sportsman has shot more big game in 
South Africa than Mr F, C Selous, who for years was more at 
home m a waggon ora tent somewhere in the far countries of 
Africander]aud than In the towns and settlement! of the Cape 
Colony or Lhe Transvaal, He has nearly completed an account 
of eleven years 1 sport and travel, which will be shortly published 
by Messrs Rowland, Ward and Co , of Piccadilly It wHl be 
fully illustrated, and will include a variety of general informa¬ 
tion on subjects of interest in connection with the latest develop 
meats of South African exploration 

Ml Elliot Stock has published the third volume of 11 The 
Field Club,' J a magazine of general natural history for scien¬ 
tific and unscientific readers, edited by the Rev Theodore 
Wood. The volume contains many articles which are well fitted 
to afrahen interest in various aspects of natural science 

Wl refereed lately to Dr D G Bnnton's opinion as to the 
relation between nervous diseases and civilisation As bis view 
has been netted in question by Dr Rockwell, he returns to the 
fobjeqt fm Stunt 4 , supporting his own conclusions by a reference 
to a paper contributed by Dr I C Rone, professor of nervous 
diseases at the Georgia Medical College, to the Journal of 
Nervous and Menial £>utas* for July, 1891 In this paper Dr 
Rates otta many authorities to prove that than U as much 
nervous disease at low as at higher stages of oiriUaatioo, and 
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perhaps more In the district of Columbia, for example, the 
decedents among the coloured people from nervous diseases 
often exceed those of the white population by thirty-three per 
cent Dr Roue is inclined to believe that a sudden change in 
Lhe social habits and condition of any race, at any stage of ad¬ 
vancement, will result in a prompt development or neurotic 
disease A high civilisation, which is stable, excites such a con¬ 
dition less than instability in lower grades 

At the meeting of the Field Naturalists 1 Club of Victoria in 
November a paper presenting a list of species of Victorian 
butterflies was communicated It had been prepared by 
Messrs F Spry and Ernest Anderson, and embodied the 
results of work carried on during many years The Victorian 
Naturalist says the paper was 11 received with great satisfaction, 
and will prove of extreme value to the Victorian lepidoptenst " 

Mr H L Clark records in Science what he calls “ a bit of 
satisfactory evidence" as to the rate of speed in the flight of 
certain birds He thinks that this is often greatly exaggerated 
He was travelling lately on the Baltimore and Ohio Railway, up 
the valley of the Potomac, when hesaw a great many wild ducks, 
which are admitted to be among the strongest flyers in America 
It so happened that, on rounding a sharp curve, the train flushed 
a pair of butfle-heads, which started up stream at full speed On 
watching them he found that, instead of their leaving the train 
behind, the (rain was actually beating them, and he is confident 
that their rate of speed was not equal to that of the train 11 We 
kept alongside of them," he says, “ for nearly a minute before 
they turned back down stream Careful calculation showed that 
the tram was running at about thirty seven miles per hour, so 
that the rate of speed for those wild ducks would be about 
thirty-uiK I hope that others may have some evidence on this 
question of speed in flight which will throw more light on the 
subject ” 

An interesting illustration of the tendency of inorganic matter 
to simulate the forms seen in organic is afforded by some speci 
mens of hxmatite from a mine in Lake Superior district It is 
described in the American Geologist as a fibrous red 
hxmatite, compact and tough-looking, and the radiating fila¬ 
ments or fibres towards their summits arc seen to spread out like 
some frondescent vegetable growths It would seem that in 
process of Increase these fibres, starting from different but 
slightly distant poinLs, and having a tendency to expand, soon 
began to interfere with one another The line of contact, 
which became a plane as growth continued, 11 marked by a 
more or less distinct plane of separation Thu frondescent 
haematite, id addition, Is pierced by a number of peculiar chan¬ 
nel! which seem to date from the time of development of the 
crystals It b noticed that these ran, in general, perpendicular 
to the fibrous structure, and Lie In or across the planes of contact 
of two oppositely spreading frondescent growths. These appear 
to mark In the first Instance the vacancies left by the first con¬ 
tacts of overarching growths from opposite directions. These 
branches then interfered with the free circulation of air, and 
Interrupted and permanently stopped the development of these 
fibres beneath the overspreading canopy 

It was shown by Ferrarb some time ago (and the fact wax of 
great practical importance) that by mesas of two simple alter¬ 
nating currents acting In fixed spiral*, a routing magnetic Wd 
could be produced, which by inductive action set In rotation a 
copper cylinder or other conducting body brot^bt into the field 
Abo an iron cycflnder, cut through ao that the Foucault Mac- 
tion currents could not be formed, was safe lad by virtue of no- 
catted magnetic bystareaia. Further studies in this direction 
hove been mode by Slgnos Amo, urisg electric imtaed ef 
magnetic forces, aod a dielectric body indeed of a »^quHa 
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He thus succeeded in rotating a hollow cylinder of mica, or 
other Insulating substance, hung by a silk fibre, in the space 
enclosed by four vertical curved copper plates, to which the 
requisite differences of potential were communicated An ac¬ 
count of these Interesting experiments (described to the 
Accademia dei LmceiJ will be found in the Natunvmm 
tchaftltche Rundschau^ No 3, 1893 

Prof R C brififfUT has been making some interesting 
observations on Oysters, and at a recent meeting of the Phila 
delphia Academy of Natural Sciences Prof Ryder reported nn 
bis behalf that oysters which had the right valve removed and 
were exposed to the light in this condition, in a living state for 
a fortnight or so, developed pigment over the whole of the 
epidermis of the exposed right mantle and on the upper exposed 
sides of the gills, 90 that the whole animal from this cause 
assumed a dark-brown colour Animals so exposed not only 
attempted to reproduce the lost valve and hinge, but also partly 
succeeded in so doing, even re-establishing the insertion of the 
diminutive pedal muscle upon the inner face of the imperfectly 
reproduced right valve, which was deformed owing to the lack 
of support of the right mantle, because of the removal of the 
original right valve As a consequence the right mantle was 
rolled up at the edge, and this deformation of the mantle was 
reflected in [he attempted regeneration of the lost right valve 
The pigment developed during exposure to light in ihe mantle 
and gills in oysters with the right valve removed, which were 
kept alive in the aquaria at Sea Isle City by Prof Schiedt, was 
wholly confined to the epidermis as it normally is at Lhe mantle 
border in the unmutilated animal in nature The inference to 
be drawn from these facts is that the development of pigment in 
the mantle and gills was wholly and directly due to the abnor¬ 
mal and general stimulus of light over the exposed surface of 
the mantle and gills, due to removal of Lhe right valve, and that 
the mantle border, the only pigmented portion of the animal, 
is pigmented because it is the only portion of the animal which 
ifl normally and constantly subjected to the stimulus of light 

Mr D Cleveland, of San Diego, California, contributes to 
.Science an article in which he stales some curious facts regarding 
the trap-door spider {Mygale lutizii, Girard), which Is widely 
diffused In California. Behind San Diego there are many hil¬ 
locks about a foot in height and three or four feet in diameter 
These hillocks are selected by the spiders, Mr Cleveland sug¬ 
gests, because they afford excellent drainage and cannot be 
washed away by the winter rains A suitable spot, which 
always consists of day, adobe or stiff soil, having been chosen, 
the spider excavates a shaft varying from five to twelve inches m 
depth, and from one-half to one and a half inches in diameter 
This Is done by means of the sharp horns at the end of the 
spider's mandibles, which ore its pick and ^shovel and mining 
tools The earth u held between the mandibles and carried to 
the surface. When lhe shaft Is of the required size, the spider 
smooths and glares the wall with a fluid which is secreted by 
itself Then (he whole shaft Is covered with a silken paper 
lining, spun from the animal’s splnnarets. The door at the top 
of the shaft is made of several alternate layers of silk and 
earth, and is supplied with an elastic and Ingenious hinge, and 
fits closely In a groove around Jhe no of Lhe tube. Thu door 
simulates the surface on which *Jt lies, and is distinguishable 
from It only by a careful scrutiny. The spider even glues earth 
and bits of small plants on the upper side of the trap-door, thus 
making It oloiely resemble the surrounding surface. The spider 
generally stations itself at the bottom of the tube. When, by 
Uppmg on the door, or by other means, a gentle vibration is 
amd f the spider runs to the top of its nest, raises tbe lid, and 
looks out and reconnoitres. If a small creature 11 seen, it Is 
weked pud devoured. If the invader is more formidable, the 
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door is quickly closed, seized, and held down by Lhe spider, so 
that much force is reqmred to open it Then the spider drops 
to the bottom of the shaft When the door of tbe nest Is 
removed, the spider can renew it five times—never more than 
that From forty to fifty cream-coloured spiderlmgs are hatched 
from the yellow eggs at the bottom of the nest When these 
have attained only a fraction of their full size—before they are 
half grown—the mother drives them out into the world to shift for 
themselves After a brief period of uncertainly they begin active 
life by making nests, each for itself, generally close to "the old 
homestead,” sometimes within a few inches of it These nests are 
always shallow and slender, and are soon outgrown When the 
spider attains its full size it constructs a larger nest 

An interesting paper concerning the supposed volatility of the 
element manganese is contributed by Prof Lorenz and Dr 
Ilcusler, of Gottingen, to the current number of the Zettschrtft 
fur Inorgamschc Chemic Although the melting point of ihe 
metal is known with tolerable certainty to be about 1800° — 
1900^, much higher than that of iron, no information has yet 
been acquired concerning its boiling point Profs Lockyer 
and Chandler Roberts, however, so long ago as 1875 pointed 
out that Lhe metal was volatile at the temperature of the oxy- 
hydrogen blowpipe , and M Jordan, in a communication to the 
Camples Rtttdus m the year 1878, reported that in the manu¬ 
facture of highly mangamferous ipiegeletsen near Marseilles, a 
deposit very rich in manganese was usually found in the cooler 
portions of the furnace Moreover, M Jordan slated that during 
the casting of ferro-manganese red flames are produced, from 
which a heavy fume is deposited containing a large percentage 
of manganese M Jordan subsequently heated ferro manganese 
to a white heat in a crucible in hia laboratory, and ascertained 
that 1 diminution in the percentage of manganese actually 
occurred These observations were considered somewhat sur¬ 
prising, inasmuch as the melting point of manganese is so high, 
in the neighbourhood of white heat, and it would appear that 
this volatility must be exhibited even at the melting point Itself 

Pro 1 Loren/ and his colleague have therefore conducted a 
series of experiments with the view of ascertaining whether 
manganese Is really volatile per se„ or whether the volatility Is 
due to the intermediate action of carbon monoxide (derived 
from the carbon usually present) in forming a volatile but dis¬ 
sociable compound of a nature similar to nickel- and Iron 
carbonyl It was first definitely proved that carbon monoxide 
does not combine with manganese below the tomperature of 
350°. a fact which M Guntz has recently Independently pointed 
out Experiments were then made at higher temperatures, 
using a new form of combustion furnace, designed by Prof 
Lorenz and hilly described in the ZeU^hrvft t in which each 
individual burner is supplied with a blast capable of being 
regulated, the whole apparatus being equivalent to a row of 
blowpipes which will rapidly raise a thick porcelain tube up 
to a white heat In tbe first senes of these high temperature 
experiments coarsely powdered manganese containing seven per 
cent of carbon was heated to whiteness in a glazed porcelain 
tube in a current of carbon dioxide, in order that nascent carbon 
monoxide might be produced in contact with manganese by the 
reduction of the carbon dioxide by the carbon present After 
half-an-honr’s heating the tube was allowed 10 cool m the stream 
of carbon dioalde and then broken, when it was found that a 
large quantity of tho manganese had volatilised and condensed 
again farther along the tabe, in the form of a thick black deposit 
somewhat resembling dncduit. Upon repeating the experiment 
! with a currant of carbon monoxide, a similar remit was ob¬ 
tained* Hence manganese is certainly volatile in carbon 
monoxide, But it was afterwards found that equally good 
of manganese dust were obtained when a current of 
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either hydrogen or nitrogen, neither of which combine with 
manganese, were employed It Is therefore evident that 
manganese does not resemble iron and nickel Jn forming a 
volatile compound with carbon monoxide, but that the volatility 
is a property of the element itself, and is singularly manifested 
even at the temperature of the melting point 

Some of the more interesting captures recently made by the 
dredging staff of the Marine Biological Association at Plymouth 
are the Actlnian Chitonactu coronata, the Nudibranchs 
Berghia carulescens (new to Britain), Amfhonna c(trulea } and 
Lamelhdorxs oblonga in considerable numbers , and the hand 
aomely marked rare spider-crab, SUnorhynchus egyp'tus The 
alga Halosphara vindts has been present in all townettingi since 
October; and Noctiluco, though in small numbers, is now 
generally present The breeding season of a large number of 
Invertebrata has already commenced, and the sea swarms with 
Copepod and Cirrhipede Naupln, and with Polychste lame 
Species of the following genera are breeding —The Hydroida 
Halecium, Plumulana , Sa tularel/a, Hydra!I man ia , the 
Actimans Chxionactis and Actinia, the Nemertine Lineus 
obscurus (larva of Desor) , Phylladocc maculata and other 
Annelids , the Molluscs Capulus hungartcus , fjimellaria , 
Buectnum , Purpura , many Nudibrancha, and the Decapod 
Crustacea Crangon, Panda/us , and Palatnon , Carcmus, Cancer, 
and Eurynome 

The additions to tbe Zoological Society's Gardena during 
the past week include a Fallow Deer (Oama vulgarise) 
European, presented by Mr B L Rose , a Great Eagle Owl 
{Bubo majnmus) European, presented by Mr Adolphus 
Druckcr; two Gold Pheasants (Thau/nalta picta ? 9 ) from China, 
presented by Miss Former, nine Snow Buntings (Plectrophanes 
nivalis) British, presented by Mr T E Guan , an Egyptian 
Cobra (Naia haje ), two Hoary Snakes (Cornelia cana), from 
Victoria West, Cape Colony, presented by the Rev G H R 
Fisk, C M Z.S. , three European Pond Tortoises (Enys 
turvpera) European, deposited , a King Snake {Coluber get ulus) 
from North America, received in exchange. 


OUR ASTRONOMICAL COLUMN 

The Total Solai Eclipse of April 15-16, 1893 —The 
following particulars of the phenomena of the total solar eclipse 
of April 15-16, 1893, have been supplied to the Eclipse Com¬ 
mittee by Mr A M W Downing, Superintendent of the 
Nautical Almanac office, for the use of the English observers 
at the eclipse stations to be occupied ia Brazil and Africa — 

Brazil, Longitude 38° 50' W Latitude 3° 20' S 

Contact CoaLact Sun'i 

from from akJ- 

d hi in b. N point vortical tude 

Eclipse begins Apnl 15 as 18 14 136* W 19" W 6 j° 

saga- 

Eclipse ends 16 11140 45° E 84" W 68° 

Local mean times 


Senega mb La 


EcHpae begins 
To(alily begins 
Totality ends 
Eclipse ends 


Longitude 16* 

30' 

W Latitude 14* 15' 

N, 



Contact 

Contact 

Sun'i 



from 

from 

alti¬ 

d. h m 

1 

N point 

I30 f w 

vertical. 

tude 

April 16 1 5 

3 

156® E 

73° 

16 2 27 59 { 
16 2 32 11 

Duration 4m. u'js 


16 348 

1 

57" E 

24° w. 

35° 


Local mean times. 


Remarkable Comets, —Bearing this title, Mr. Lynn bai 
written a small book, in which he gives a short survey of the 
most Interesting facts that have occurred in the history of 
cometary astronomy, As be remarks in the preface, the scope 
of the WodUi almost purely historical; but we are sure there 
are many wb will peruse these few pages with great pleasure, 
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for Ibe author has brought together these facts and presented 
them to the reader In a concise and plain style We may men¬ 
tion that figures relating to elements of orbits, &c., are at a 
minimum, Mr Lynn simply restricting himself to bare accounts 
Tbe author concludes by giving a list of the dates at which 
some of (he comets may reappear, from which we make the 
following extract — 


Date 

1893 

Summer 

Period fn yean. 

6X 

Finlay's Comet 
Encke’a ,, 

1894 

Winter 

3 i 

1896 

Spring 

7 \ 

Faye's ,, 

Ik 

1897 

■ V 

P 1 

- 7 

Brook’s ,, 

1 V 

6i 

D*Arrest's ,, 

1 1 

Summer 

Si 

Swift's „ 

1898 

1 » 

si 

Winnecke's ,, 

Autumn 

7 

Wolf's 

Comet of 1866 

1899 

Spring 

334 

11 

Summer 

*39 

Tuttle’s Comet 

II 

11 

7 

Holmes’s ^ 


The comet of 1866, os many of our readers well know) is idea 
heal with the meteoric stream through which we pass in 
November, so we hope that we shall be visited by a fine 
display 

Comet Hoi mes (1892, III ) —Comet Holmes seems to have 
become somewhat dimmed during the post week, but we never¬ 
theless give the ephemens for the benefit of those who wish to 
follow it a tittle longer 


Ephemens fo) 12/1 M T , Paris 



R A 

*pp 

Decl app 

* 0 93 

h m 

S 

h m a 

Feb 16 

2 7 

37 9 

+ 34 *4 3° 

*7 

9 

*5 3 

16 42 

18 

10 

51 2 

lS 58 

19 

12 

3i 5 

21 16 

20 

*4 

103 

23 37 

21 

*5 

49 5 

26 1 

22 

*7 

29 1 

28 26 

23 

2 19 

9 2 

34 30 54 


Comet Brooks (November 19,1892) —This comet bea in the 
southernmost part o( the constellation of Andromeda, just south 
of ■ Andromedee, and the following is the current ephemens — 

Ephemens for 12 h M T , Berlin 



R A app 

Decl app 

LoE r 

I«og a 

Br 

1B93 

h m ■ 

+ 26 46 9 




Feb j6 

0 22 44 




17 

24 8 

26 23 2 

O 1343 

0 2445 

-0 97 

18 

25 30 

26 03 




19 

26 50 

*5 38 3 




20 

28 8 

15 17 1 




21 

29 23 

34 56 7 

O 1438 

0 2711 

0 8j 

22 

30 37 

34 37 1 




23 

0 31 49 

24 18 2 





Relative Positions of Stars in Cluster % Peasei — 
Volume xxx part Iv of the Transactions of the Royal Irish 
Society contains the results of the investigations of Sir Robert 
Ball and Mr, Arthur Rambaut, with respect to the relative 
positions of 223 stars in the cluster * Permci as determined 
photographically. The Instrument used throughout was a 15- 
mch silver on glass reflecting telescope, mounted according to 
Cook's standard equatorial pattern. For the adjustment of the 
plate (the size uoed here being 3 1 x 3$) and mirror Dr. John¬ 
stone Stoney's collimator was employed, this method ensuring the 
exact perpendicularity of the photographic plate to tbe axis Of the 
collimator. The negatives were measured with an Instrument 
made by the same firm, and after the same pattern as that uoed 
by Prof Pritchard, at Oxford, this Instrument being supplied 
with tbe means of measuring either rectangular or polar co¬ 
ordinates, the former of which has been adopted here through¬ 
out In this memoir the authors treat in detail, by means of 
figures and formule, the equations for orientating the plate for 
measurement, for computing the differences in Right Ascension 
and Decline tion from the centre of the plate, for correcting the 
relative apparent positions of the atari for effects of separa¬ 
tion, observation, nutation, and procession, Ac. The measures 
here given have been obtained from one photograph taken with 
an exposure of ten minutes, the images under toe microscope 
being susceptible 11 of very accurate measurement " That only 
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one negative has been employed is due, ns ihc authors say, to 
pressure of other work and to necessary alterations in the in¬ 
strument, but they hope to repeat the investigation next autumn 
In the table showing the positions, the authors compare their 
results with those of Vogel and Pihl, and Lhey find that a 
small difference, depending on the adopted position of the funda¬ 
mental star, is apparent between the former 1 declinations, while 
Plhl'i right ascensions differ slightly, though systematically, this 
discrepancy being due very probably to the different methods of 
determining the parallels, The memoir concludes with a map 
showing the relative positions of the stare plotted direct from 
the x aody coordinates 

L’Astsonouib —The February number of this journal con¬ 
tains many articles of interest Prof Stanislas Mcunier gives an 
account of a meteorite that fell in Algeria, this meteorite has 
proved to be of iron, containing as much as 91 32 per cent , and 
a polished surface, when treated with an acid, showed the well 
known Widmannslalten figures M Flammarion, in addition 
to an account of " Leg Pierres Tombeesdn Ciel,’ 1 , with reference 
to 11 Lea Anciens Volcans de la Lone," lately advocated by Prof 
Coakley In Astronomy and Astrophysics , jjives ihe fourth 
out of six chapters dealing with the question, "Comment 
Anivera la fin du Monde ” M J F^nyi, director of the Ob 
■ervatory of Kalocsa, gives an account of the enormous solar 
eruption (383,000 kilometres high) that occurred on October 3 
last, while a short note on some curious appearances undergone 
by comet Swift Includes six drawings by M Lorenzo Kropp, 
taken between March 18 and April 25, and the three photographs 
taken at the Lick Observatory by Mr Barnard, all of which 
indicate the results of tremendous actions, whether they be due to 
the influences of different forces, "attraction, repulsion, chaleur, 
Electricity, or changements d’etat, qui ajissement but ses 
astres gazeux dans leur voisinage du soleil " M Weinck of 
Prague describes the results of his examination of the Lick 
negatives with reference to the lunar crater Flammarion, and 
gives a drawing (which, by the way, can be well seen by half 
closing the eyes) of its surroundings together with the three new 
craters. This number alio includes a general summary of the 
meteorology of the preceding year, the results being given in 
diagrammatic form, bringing out clearly the diurnal and monthly 
changes 

Jupiter’s Fifth Satellite —Mr Barnard, who hai been 
continuing his observations with respect to the fifth satellite of 
Jupiter, communicates the results he has obtained to the 
Astronomical youmal (Nob 285-86) The values of the 
elongation distances deduced from the measures at elonga¬ 
tions are, for eastern elongation, 48" 089 (± o o6l), and for 
western elongation, 47" 621 ((± o 176), the probable errors of a 
■ingle determination being ± o* 23 and ± o' 47 respectively 
These values are equivalent to the following distances — 

E, elongation 112,500^ 143 miles 

W „ III,4I2±4I2 ,, 

The values for the period he gives as 

b m k 

September 10-Octobcr 2X P = 11 57 23*72 

September 10-October 28 P = 11 57 23 30 

September lo-November 20 P = 11 57 22 73 

the mean, when proportional weights are applied, being— 

nh. 57m. 23-060 

Among some other figures which Mr Barnard gives are — 
Hourly motion 30” in 

Velocity In orbit 16*4 milei per second 

Equatorial Hon Par ai° 51' 

Distance from surface of Jupiter 67,000 miles (about) 

While working at this satellite he hfci also been led to 
measure the equatorial and polar diameters of Jupiter himself, 
end the following numbers show thrf values he has deduced, the 
observations being made through smoked glass 1— 

Equatorial diameter 89,790 ± 65 miles 

Polar 1P 84,300 ± 80 miles 


GEOGRAPHICAL NOTES 

The Tiwut Berlin correspondent furnishes some interesting 
notes of Dr. Baumann's recent journeys In the region of the 
Nile sources, which confirm Mr Stanley's Identification of the 
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Mountains of the Moon In Urundi the kingi were supposed 
to be lineal descendants of the moon, and the white traveller 
was hailed as being the returned ghost of a lately-deceased 
chief On September 11 the expedition crossed the Akenyaru, 
which is Dot, as supposed, a lake, but a river, though the name 
"Nyanza” is often applied to it Dr Baumann also dis¬ 
covered that the so called Lake Mworeugo is in reality a river 
which flows into the Akenyaru, and came to the conclusion that 
there was no extensive sheet of water in Ruanda or North 
Urundi, On September 19 Dr Baumann arrived at the source 
of Lhe Kagera (Alexandra Nile), which rises at the foot of the pro 
cipitous and wooded hills which form the watershed between the 
basins of Rufizi and the Kagera This mountain chain is known 
to the natives by the name of the 11 Mountains of the Moon/' and 
is held in peculiar reverence by them Here Dr Baumann main¬ 
tains the real source of the Nile to be, for if "it be acknow 
ledged that the Kagera n the chief feeder of the Victoria 
Nvanza, it follows Lhat the hcadwatere of the Nile can be none 
other than those of the Kagera itself in the Mountains of the 
Moon in Urundi, within the boundaries of German East 
Africa ” 

The often-discussed scheme of an expedition to the North 
Pole by way of Franz Josef Land has been revived by Mr F, G 
Jackson, who proposes to lead an expedition next summer, if the 
means for equipping a ship are forthcoming Mr. Jackson’* 
plan is to travel with a small party, aod establish a chain of depot* 
northward from the most northerly accessible landing-place in 
Franz Josef Land He would remain during winter in the moai 
advanced post, and push on each summer with dog sledges, until 
the pole is reached The plan rests on Lhe hypothesis of Franz 
Jo^ef Land extending to the pole, just as Dr Nansen’s rests on 
ihe hypothesis of a transpolar current, but the evidence of the 
great extension of the land is not very satisfactory Mr Jack¬ 
son's previous Arctic experience is not stated, nor is there any 
indication given as to whether he intends to travel at his own 
expense or to appeal for pecuniary help 

The British South African Company have reserved the 
Zimbabwe Ruins aud the area within a radius of one mile from 
the lop of Zimbabwe Hill for archeological and scientific pur¬ 
poses, and no settlements, farms, or mines will be permitted 
within that radius 

A beautifully illustrated report on the regulation of Swiss 
torrents, by the late M de Satis, has recently been published 
by the Swiss Government The natural erosion and surface 
change which go on at ihe present day so rapidly among the 
steep slopes of a mountainous country as to be frequently 
cataclysmic in their intensity, have to be avoided or endured in 
inhabited regions A frequent source of floods Is the damming 
up of a large river by Lhe mud and stones brought down by a 
freshet m a small tributary The method of combating this 
effect 11 to build a succession of weirs, and cut a parallel canal 
bo that Lhe sediment Is caught and the overflow regulated before 
the escaping water reaches the main valley. 

Mr. Mackinder's fourth Royal Geographical Society’s 
educational lecture, delivered last week, dealt with Central 
Aslan trade- and travel-routes, under the title of "The Gates of 
India and China," 


TWENTY YEARS IN ZAMBESIA. 

A/fR F C SELOUS, the famous hunter and explorer of 
South Central Africa, gave a summary of his travels to the 
Royal Geographical Society on Monday evening Hu address 
was Illustrated by an exhibition of unusual Interest in Lhe tea¬ 
room, where a large collection of stuffed specimens of the charac¬ 
teristic African mammalian Tauna was arranged Photographs 
and various objects illustrative of the rapid development of 
Mashonaland since the Chartered Company took possession 
were also shown. 

Mr. Selous commenced bis African wanderings in 1871, and 
except far occasional visits to England he has travelled and 
traded io that continent ever since In 1872 he and some com 
panlooa penetrated Into Matabelelaud to hunt elephants, and 
had an amusing Interview with tbs chief, Lo-Bengula. Although 
at Lhat Utne not an explorer in the scientific sense, the accurate 
memory of his early wanderings over the country enabled Mr. 
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Selous to successfully guide the Pioneer Force of the Chartered 
Company in I&90, when they took possession of Mashonaland 
With regard to the health of Zamhesia he says —“Owing 
to severe exposure to wet and cold during several days and 
nights, in the early part of 1H72, I got an attack of fever and 
ague in Gnqu&Jand so that I was handicapped before starting 
for the interior This fever and ague was exactly what I have 
seen people get on the high plateau of Moshonaland, daring the 
last few years, from similar exposure to rain and cold It took 
me some time ro shake off, and was still in my system when I 
reached Mufabeleland, but the attacks only came on when I 
hailed anywhere for a few days During November and 
December, 1872, hunting down in the low hot country towards 
the Zambesi, 1 was again very much exposed to wet, and on 1 
several occasions lay out all night long, without any shelter, J 
drenched through v ith such heavy rain that it put oat the largest 
fire and converted hard ground into a swamp I naturally again 1 
got soaked with fever poison, but as long as I remained I 
hunting the disease did not show itself Directly I got back 10 I 
Bulawayo it hroke out, and during a month or so t had several 
sharp attacks By that lime, however, my sound constitution 1 
had choked all the fever Berms, and from that day untd in 1878, 
when very severe exposure in Central Africa once more filled 
me up wuh malarial poison, I do not remember ever to have 
had one singli. hour’s illness, or to have taken one drop of medi 
cine The life I led was, however, if a very hard, at any rate, 
in many respects, a very healthy one , for the most part I ate 
Dothing but meat and Mashona rice, and drank nothing but 
tea, usually without milk and sugar—not because I like it so, 
but became those adjuncts were unobtainable ’ 

North of the 21 ambest Mr Selous made several journeys among 
the Batongas, and spent a wrenched rainy season, almost with 
out equipment, on the Mamca table land After the rains the 
country looked charming The young prass, thanks to the re¬ 
cent heavy rain, had shot up one foot or eighteen inches in height 
over hill and dale, every tree and shrub was in full leaf, and 
everything looked green, and fresh, and smiling Many of the 
shrubs on the edge of ihe hills bore sweet smelling flowers, and, 
as on all the plateaus of the interior of Africa, small but beauti¬ 
ful ground-flowers were very abundant 

Interesting observations were made on some of the northern 
rivers The curious phenomenon of the steady n«e of the waters 
of the Chobe and Machahi—an outlet of the Okavango -was 
observed from the first week In June until the last week in Sep¬ 
tember, when they commenced to recede That the OkavaDgo 
and the Upper Kw&ndn are connected on their upper courses, 
there can be little d mht, as the wafers of the Macnalu went on 
rising suddenly fart pasm wirh the Chobe, until the end of Sep¬ 
tember, when both commenced to recede simultaneously 

The explanation of thia remarkable phenomenon is difficult, 
as there are no snow mountains at the sources of the Kwando 
and Okavango riven and the Zambesi, which rises in the same 
latitude, decreases steadily in volume from day to day during (he 
dry season like almost oil olher rivers in South Central Africa 
Besides the channels which still become annually filled with 
water from the overflow of the Chobe and Okavango river sys- 
lems, there are many others which are now quite dry, but in 
which the natives say they once used to travel in canoes I 

From 1882 the journeys acquired additional geographical | 
importance, and Mr Selous proceeded to redtify ihe maps of 
Maahonaland laid down hy earlier travellers, taking constant 
compass bearings, sketching ihe course of rivers, and fixing the 
position of the junction of tributaries. The value of Lhu work 
was made manifest in a magnificent large scale map of the 
country, drawn as well as surveyed by Mr. Selous, which was 
used to illustrate the lecture It would be impossible, without 
practically reproducing the whole address, to do justice to the 
immense variety and anhd value of the contributions to African 
geography made by this most energetic of pioneers , or to the 
ihrii}i@g advent urea, the recital ot which wm listened to with 
birrthless attention and greeted with the heartiest applause 
With the exocpiloo of a treacherous night attack made upon bis 
camp by the Moihuku-sumbwe, led by a few rebel Morotse, In 
1888, he bad never had any other serious trouble with the natives 
During by twenty years’ wanderings he went amongst many 
tribes who had never previously seen a white man, and he was 
always absolutely in their power, as he seldom had more than 
from five to ten native servants, nope of whom were ever 
or mad, 
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THE DISTRIBUTION OF POWER BY 
ELECTRICITY FROM A CENTRAL GENERAT¬ 
ING STA TION 

f~AN Friday evening, the 3rd inst , Mr A Siemens delivered at 
the Royal Institution an interesting lecture on the ways in 
which science is applied to practice In the course of the lecture 
he made the following remarks on the distribution of power by 
electricity from a central generating station — 

Before entering further into this, let me remind you that the 
earliest magneto-electric machines were used nearly sixty years 
ago for the production of power I will mention only Jacobi's 
electric launch of 1835 hi an example It most, therefore, be 
considered altogether erroneous to ascribe the invention of the 
transmission of power to an 'iczidenL at the Vienna Exhibition 
in 1873, when, it is said, an attendant placed some stray wires 
into the terminals of a dynamo machine , it began to turn, and 
the transmission of power was first demonstrated As a matter 
of fact, Sir Wm Siemens once informed me, that hn brother 
Werner was Jed to the discovery or the dynamo ftectnc principle 
by the consideration that an electro-magnelic machine behaved 
like a magneto electric machine, when a current of electricity 
was sent into it, viz both turn round and give out power It 
was, of course, well known Lhat a magneto electric machine 
produces a current of electricity, when turned by mephanicaJ 
power, and Werner concluded that an electro magnetic machine 
would behave in the same manner Wc all know that he was 
i right, but I relate this circumstance only ai a further proof that 
the generation of power by electric currents has been a well- 
known fact long previous to the Vienna Exhibition 

Another well-known instance of transmission of power to a 
distance is furnished by the magneto-electric ABC telegraph 
instruments, where the motion at the Bending end supplies tile 
currents neceasary to move the indicator at the receiving station 
As an illustration of the diBtnbuLion of power by electricity, I 
will briefly describe some radical alterations that have been made 
at the works of Messrs Siemens Brothers and Co , by the intro¬ 
duction of eleclric motors in the place of steam engines 

[A diagram on the wall showed in outline the various buildings 
in which work of different kinds is carried on with the help of 
different machines ] 

Electric motors are supplying the power, sometimes by dri¬ 
ving ah tiling to which a group of tools is connected by belting, 
and sometimes by being coupled direct to the moving mechanism 
Each section of ihe works has its own meter, measuring 
the energy that 11 used there, and all of them are connected by 
underground cables to a central station, where three sets of 
engines and dynamos generate the eleotric current for all purposes 
There are two Willans and one Belliu steam engines, each of 
300 horse-power, coupled direct 10 the dynamos, and running at 
a speed of 350 revolutions per minute Room is left for a 
fourth set, but including some auxiliary pumps and the switch¬ 
boards for controlling tho dynamos and for distributing the cur 
rent, the whole space occupied by 1200 horse-power measures 
only 32 x 42 feet Close by are the condensers and three high 

J treasure boilers, which have replaced some low pressure odes 
ormerly used for some steam engines driving the machinery in 
the nearest building 

The advantages that have been scoured by the JttEodaoUof of 
electric motors may be (briefly stated under the following 
heads — 

1 Various valuable spaces formerly occupied by steam engines 
and boilers have beet* made available for the extension of work 
■hops, and these are indicated on the diagram by shading, 
a By abolishing to a great extent the mechsnleal transmission 
of power a considerable saving is effected in motive power, 
which is especially noticeable at times when pari only of the 
machinery is in use 

3 As the clectnc motors take only as much current as is actu¬ 
ally required for the work they are doing, a further saving is 
effected, and at the same time the facility with which Ihe speed 
of the motors can be altered without their interfering with each 
other presents a feature that is absent from mechanical trans¬ 
mission 

4. The big steam engines being compound and condoning, 
produce a hone-power with a Hauler eensunption of fuel than 
the small high-pressure >Learn engines scattered throughout the 
works. 
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j The numerous attendants of the old steam engines and 
boilers have mostly been transferred to other work, only a few 
of Lhem are required at the central station, and one or two men 
can easily look after all the electric motors used in the various 
parts of the works 

Elsewhere equally favourable results have been obtained by 
the Introduction of electrical distribution of power, and in this 
respect I beg to refer you to a paper read before the German 
Institution of Civil Engineers by Mr E Hartmann in April of 
last year, and to a paper read by Mr Castermans before the 
Society of Engineers in Lii.ge, in August last, in which he 
compares in detail various methods of transmission of power, of 
which the electrical one was adopted for a new small arms 
factory, 

We may therefore Lake it for granted that the advantages 
alluded to above have not resulted from local circumstances at 
Woolwich, but that they can be realised anywhere hy Lhe adop 
tion of the electric current for distributing power from a central 
station 

At first sight this result appears lo be of interest only to the 
manufacturer , but the development of this idea may lead to 
far-reaching consequences, when we consider that cheap power 
is one of the most important requisites for cheap production 

While power was generated by steam engines the ost of 
producing one-horse power varied a good deal In Lhe different 
parts, and the various owners could not have obtained their 
powet on equal terms, those possessing the largest steam 
engines having a distinct advantage This inequality is done 
away with altogether when the power is distributed by elec 
tnclty, as the current can be supplied for large or small powers 
at the same rate per Board of Trade unit It is therefore 
clear that Lhe establishment of central stations for the generation 
of electricity on a large scale will bring about the possibility of 
small works competing with large works in quite a number of 
trades where cheap power is the first consideration 

Another circumstance favouring small works is lhe diminution 
of dpltol outlay brought about by the employment of electric 
motors Not only are the motors cheaper than boilers and 
steam engines of corresponding power would be, but lhe outlay 
for belling and shafts Is saved, and the structure of the building 
need not be as substantial as is necessary where bells and shaft 
mg have to be supported by it A commencement hai already 
been made in thib direction by the starting of electric light 
stations, where the owners do all in Lheir power to encourage 
the use of the current in motors, in order lo keep the machinery 
at their central station more uniformly at work. The intro 
ductlon of electricity as motive power will apparently present a 
strong contrast to the effect steam has had on Lhe development 
of Induotnea for the reasons already stated , and in addition 
there are many cases where the erection of boilers and steam 
engines, or even of gas engines, would be inadmissible on 
account of want of space or of the nuisarces that are inseparable 
from them Motive power will therefore be available in a 
number of Instances where up to the present time no mechanical 
power could be used, but the work had to be done by manual 
labour or not at all. 

You may have noticed that I have confined my remarks 
hitherto to Lhe case of dutnbutiog electricity over a limited area, 
but that I have not yet discussed the question of transmitting 
power to a great distance 

Theoretically we have been told over and over again that the 
motive power of the future will be supplied by waterfalls, and 
that their power can be made available over large areas by 
mean of electric current a As a prominent example the in- 
stailalion is constantly mentioned t>y which the power of a 
turbine at LmfVeo was transmitted over a distance of 110 statute 
miles to the Frankfurt Exhibition with an efficiency of 75 per 
cmt. No doubt this result is very gratifying from a purely 
"fafttifiopplirt of view, but unfortunately in practical life only 
commercially successful appllcatlonfrofsaenca will have a lasting 
influence, and in this respect the Leuffen Installation left much 
to be dew red. On the one hand science tails ns that the section 
of the con doctor can be diminished as the pressure of electricity 
i* incre ased, and it appears to be only necessary to construct 
*8Fntt«i for generating electricity at a sufficiently high pressure 
■0 as to reduce the cost of ■ long conductor to reasonable limit*. 
On the other hand, experience shows that at these high potential 1 
thel nsidatiop of the electric onrrent becomes a most difficult 
problem, and for practical purposes difficulty means an Increased 
°»ilay of money. 
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MAGNETICAL AND METEOROLOGICAL OB- 
SER VA 7 IONS MADE A T THE GOVERNMENT 
OBSRRVaJORY, BOMBAY, 1890, WITH AN 
APPENDIX 

"THUS volume, we arc informed, is the thirtieth of the senes 
J of 11 Bombay Mngnetical and Meteorological Observa¬ 
tions,” extending lhe previous record from 1845 to 1889, up lo 
1890 At this well-organized observatory, under the direction 
of Mr Charles Chambers, continuous registration of the different 
magnetical and meteorological elements is maintained by means 
of automatic recording instruments, of which there are nve sets, 
the magnetographs (three), the barograph, the thermograph, the 
pluviograph, and the anemograph, all being photographic records 
excepting that of the anemograph, which is mechanical In 
addition eye observations are aKo made, including the usual 
meteorological observations of weather and other phenomena 
Dailj values for 1890 are given of almoAohcnc pressure, tern 
peraiure of the air, rainfall, wind and cloud, with some further 
discussion of the anemometnc results , five day means of meteoro¬ 
logical elements are also given In the magnetic section 15 
found observations of absolute horizontal force, magnetic decli¬ 
nation and dip, at short intervals throughout the year And 111 
the appendix is contained a collection of the monthly values of 
declination and horizontal force from 1868 to 1890, accompanied 
hy a discussion of the secular changes of these elements In 
regard to declination the results show the eastern magnetic 
declination to have increased during the early years of the senes, 
arriving at a maximum at about the middle of the period, nnd 
decreasing in the later years Taking the annual values of 
declination to be rep esenled by lhe formula 5~ a/ 2 +■ bt c } it is 
found that the maximum easterly declination occuried in 1880, 
with value o° 57' 17” This actual observation of the turning- 
point at this place, in the long cycle of change, is very interest¬ 
ing I he horizontal force values arc similarly discussed, but in 
this case the values are generally progressive There is no dis 
cussion of diurnal inequalities, but these were elaborately treated 
in a previous volume Magnetic observatories in tropical and 
southern regions are valuable Many exist in Europe with others 
scattered overdifferent parts of the northern hemisphere.generally 
publishing with regularity their results, but there is a wanL oT 
similar establishments in southern regions There are magnetic 
ohserv atones at Batavia,Mauritius, and Melbourne, but we ao not 
get from them all that might be desired England possesses no 
regularly maintained southern establishment of this kind A 
magnetic observatory existed many years ago at the Cape of Good 
Hope, which, long since destroyed, we believe, by fire, was 
never again reorganized, which wm unfortunate The attention 
of the Magnetic Committee of the British Association was several 
years ago drawn Lo the question of re establishing the Cape Mag¬ 
netic Observatory, and in tbe Report of the Committee for Lhe 
year 1891 it is stated that a representation had been made to the 
Admiralty as lo the desirability of so doing An efficient mag 
netic observatory id such a position, with regular publication of 
the results, wonld provide information of great value for the 
discussion of various questions in magnetic phenomena that now 
arise. It would be well also if tbe study of earth currents were 
taken up at some of tbe magnetic observatories in different part* 
of the world by continuous photographic registration thereof, 
for the better elucidation of the physical relation that may exist 
between magnetic and earth ament variations, in regard to 
which our knowledge seems at present to be so imperfect 


BACTERIA AND BEER 

*T*1IE examination of water for micro-organisms since the pub- 
^ licatloq by Koch in l88l of hn beautiful process ofgelaime- 
plate cultures has come more and more into general use, as the 
public has gradually become cognisant of its value for hygienic 
and practical purposes But whilst a Abiding much valuable infor¬ 
mation on many subjects, Hansen has pointed out, as far back as 
188S, that as applied to the examination of waters for brewing 
purposes it cannot be considered wholly satisfactory Working 
on lLnea suggested hy Hansen, Holm has recently published a 
paper, 11 Ajialysel biologiques el zjmotechmques die I'eau des- 
tlnde anx bramerici ,f ( Comptt-rtndu dts tratuux du ladoraiotrt 
d* Carktorg, vol ill , Copenhagen, 189a), in which he describe! 
a large number of investigations oivbrewinn waters examined by 
Hansen's method, and in which the relative merit for brewing 
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purposes of Koch'i tod Hansen's processes is alio discussed It 
is odvIoub that the organisms to be feared in a brewery are those 
which will flourish in wort or beer, andthatthe mere knowledge 
of the number of bacteria in any given water as revealed by 
gelatine plate cultures is but of little use Hence Hansen and 
his pupils reject for such examinations gelatine-peptone, substitut¬ 
ing sterilised wort and beer as a culture material, An interesting 
table is given showing the different bacteriological results obtained 
in the uae of gelatine-peptone, gelatine to which wort had been 
added, wort done, and beer For example, whereas a particu¬ 
lar brewing-water yielded by gelatine-peptone about 8000 
colonies per c.c,, the majority of which were bacteria, gelatine 
mixed with wort gave about 14, all being mould s , m wort 5 4 were 
found, consisting of bacteria and moulds, whilst sterilised beer 
gave only o 8 for the c c , and only moulds Holm points out 
inat to estimate the value of a water for brewing purposes a note 
should also be made of the rate at which the organisms develop 
in the wort or beer, for should signs of growth only declare 
Lhemselves afler four or five days in the laboratory under favour¬ 
able conditions of temperature and in the absence of competing 
forms, it is not unnatural lo expect that their vitality, under the 
more rigorous conditions imposed during brewing operations, 
would be so far impaired that their development, if taking place 
at all, would only be accomplished with great difficulty Although 
instances occurred in which even after the lapse of seven days 
growths first made their appearance, yet in the majority of cases 
the incubation of the v ort-flosks for one week was sufficient 
Holm is of opinion that the use of other culture materials besides 
wort is unnecessary, as all the organisms which successfully develop 
in beer can also grow in wort Moreover, it was found that in 
the process of sterilisation to which the beer was submitted a 
considerable proportion of its alcohol was lost, thus diminishing 
its natural bactericidal properties A beer containing 5 to 6 
per cent of alcohol, after slenlisatioD, had this reduced to 2 8 
per cent , although It even then proved a very unfavourable 
medium for the development of ordinary water bacteria As a 
practical outcome of his experiments Holm emphasises the 
nece&Miy of a careful selection of the site for the erection of the 
water reservoir attached 10 a brewery The reservoirs of the 
old brewery at Carlsberg are placed in the immediate vicinity of 
the storehouses for grain and malt, consequently In this water a 
far larger number or moulds were met with than in the water ex¬ 
amined from differently situated reservoirs supplying the labo¬ 
ratory and another brewery But although moulds usually 
predominate, yet they are not so much to be feared as the bac¬ 
teria, more especially those which are found in the fermentation 
chamber, for although they are unable to assert themselves to 
any considerable extent in the beer preserved Id the sLore cellar, 
yet when it is drawn ofT and thus aerated, and the temperature 
raised by its transference to bottles or small casks, these organ¬ 
isms can develop with an astonishing rapidity, and produce 
great mischief 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 

Cambbidge. —Dr. Shore, of St Tohn’i College, late Ex¬ 
aminer in Physiology, has been elected apiember ol the Special 
Board for Medicine , Dr. A Macalister, F R S , St John’s, 
has been appointed an elector to the Professorship of Chemistry ; 
Dr Fen-eni, F R S ip Master of Gonville and Caiui, an elector 
to the Plumian Professorship of Astronomy, Pftrf. Newton, 
F R.S., Magdalene, an elector to the Professorship of Anatomy ; 
Dr, Phear, Master of Emmanuel, an elector to the Professorship 
of Botany, Dr, R D Robert*, Clara, an elector to the Wood- 
wardian Professorship of Geology , Mr P. T Main, SL John’s, 
an elector to the Jacksonian Professonhip of Chemistry, Ac, ; 
Mr. R, T- Glaxebroob, F.R.S.* Trinity, an elector to the Pro 
eisonhlp of Mineralogy j Mr F Darwin, F R S , Reader In 
BotaDy, an elector to the Professorship of Zoology and Com¬ 
parative Anatomy; Mr W, D Niven, F.RS, Trinity, an 
elector to the Cavendish Professorship of Physics , Dr Phear, 
an elector to the Professonhip of Mechanism ; Prof. Liveing, 
FRS, St John's, an elector to the Downing Professorship of 
Medicine; Dr P. H. Pye-Smith, F R.S , in elector to the 
Profeuoisblp of Physiology ; and Sir G. M. Humphry, F.R.S., 
an elector to lha Professonhip gf Pathology 

NO. 1316, VOL. 4 7 ] 


[February i6* 1893 


SCIENTIFIC SERIALS. 

American Journal of Science, February —Isothermal*, iio- 
plestics, and isometrics relative to viscosity, by C Baras The 
substance experimented upon was marine glue, and its viscosity 
at different pressures and temperatures was measured by a trans¬ 
piration method, the substance being forced through steel tubes 
10 cm long and o 5 to 1 cm in diameter under pressures as 
high as 2000 atmospheres It was found that in proportion as 
ihe viscosity of a body Increases with fall of temperature. Us 
isothermal rate of Increase with pressure also increases. Speaking 
approximately, the rale at which viscosity increases with pres¬ 
sure at any temperature u proportional to the initial viscosity 
at that temperature, and, conversely, the rate of decrease with 
temperature 11 proportional to the actual temperature and inde¬ 
pendent of the pressure An interesting result Is that in high 
pressure phenomena at least 200 atmospheres must be allowed 
per degree Centigrade, in order that there may be no change of 
viscosity — M Potential," a Bernoullian term, by Geo F 
Becker —Datolite from Loughboro, Ontario, by L. V Pinion 
—A new machine for cutting and grinding thin sections of rocks 
and minerals by G H Williams —Stannite and some of the 
alteration products from the Black Hills, S D, by W, P 
Headden —Occurrence of hematite and marine iron ores in 
Mexico, by R. T Hill, with notes on the associated igneous 
rocks, by W Cross —Caesium lead and potasaium-lead halides, 
by N L Wells.—Ceratopa beds of Convene County, 
Wyoming, by J B Hatcher — Use of planes and knife-edges in 
pendulums for gravity measurements, by T C Mendenhall. 
The employment of a pendulum to which the plane is attached 
instead of the knife-edge presents several advantages The 
plane may be accurately adjusted at right angles to the rod by 
simple optical methods A pendulum carrying a plane instead 
of a knife-edge is vastly less liable to injury, and the knife-edge 
being no longer an integral pari of the vibrating mass can be 
reground or replaced at will The length of the pendulum is 
more capable of accurate determination, since the error intro¬ 
duced by the yielding of the edge under pressure is eliminated 
The disadvantage due to the uncertain position of the axil of 
oscillation can be mechanically got ndotby a proper construc¬ 
tion of the raising and lowering apparatus, and experiment 
shows that the period in the course of twelve sets of swings of 
an hour each does not vary by as much as one part in a million 
The best angle for ihe knife edge was found to be about 130°, 
the material used being agate —Preliminary note on the colours 
of cloudy condensation, by C Baras If saturated steam u 
allowed to pass suddenly from a higher to a lower temperature 
in uniformly temperatured, uniformly dusty air, a succession of 
colours is seen by transmitted white light which, taken In in¬ 
verse order, are absolutely Identical with the colours of Newton’s 
nogs of the first two orders.—Lines of structure in the Winne¬ 
bago Co meteorites and in other meteorites, by H, A 
Newton (reprinted in this issue)—Preliminary note of a new 
meteorite from Japan, by Henry A Ward —Restoration of 
Anchiaaunis, by O. C Marsh (see Note, p. 349). 

American fournot of Mathematics, vol. xiv. No 4 (Balti¬ 
more, 1892) —The main object of the note on the use of supple¬ 
mentary curves In uogonal transform at Ion, by R. A, Huns 
(pp. 291-300), is to show how the problem of representing one 
plane conformably upon another, using any real function of the 
variable, may be made to depend upon the problem of con¬ 
structing supplementary curves from given tracings of ihe corre¬ 
sponding principal curves. It Is well illustrated by four carefully 
drawn figures In her memoir (pp 301-325) on the higher 
singularities of plane curves, Miss C. A. Scott goes over ground 
to some extent previously occupied by Profs Cayley and H. J 
S Smith in writing on the same subject (cf also papers by 
Brill and Nother in IhtMath . Anna/en, voli, lx. xvi, xxill ) 
Nother’i results are presented in analytical form, 11 Involving no 
dependence on geometrical ideas even when geometrical terms 
are D»ed.' J The author firings out his results more dearly by 
making use of Dr Hirst’s method of quadric Inversion. The text 
is accompanied by twenty-seven drawings of curves. Mr. W. H. 
Metxler, writing on the roots of matrices (pp 326-377), e ngt le ys 
a modification of Dr. Forsyth’s method of prOvtiw Cayleys 
14 identical equation " ( 11 Messr of Mathematics,” vol. xm-Vto 
prove Sylvester's law of latency and Sylvester's theorems.^ He 
also Investigates the existence of roots of matrices for different 
indices, and In particular (he roots of nil potent matrices. A 
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careful analysis of the contents it prefixed to the memoir Dr 
F N Cole (pp 378-388) discusses the umple groups from 
order Ml to order 500, and arrives at the conclusion that 11 the 
possible orders of simple groups of compound order between 201 
and 500 are reduced to 360 and 432 ” The volume closes with 
a note (p. 3B9) by M M. D'Ocagne, correcting a slight mistake 
in a memoir by him in the 1S8S volume, entitled " Sur certaines 
courbes, 11 and the title page and index 


SOCIETIES AND ACADEMIES 

London 

Royal Society,February 2 —“On a Meteoric Stone found 
at Makanwa, near Invercargill, New Zealand ” By G H 
F, Ulrich, Professor of Mining and Mineralogy in the Uni- 
verally of Dunedin, N Z Communicated by Prof J W Jndd, 
F R.S 

The specimen described in thU memoir was found in the year 
1879 In a bed of clay, which was cut through in making a rail¬ 
way at Invercargill, near the southern end of the Middle Island 
of New Zealand Originally, this meteorite appears to have 
been about the size of a man's fist, and to have weighed four or 
five pounds, but it was broken up, and only a few imal i fragments 
have been preserved The stone evidently consisted originally 
of an intimate admixture of metallic matter (nlckel-lron) and of 
stony material, bat much of the metallic portion has undergone 
oxidation Microscopic examination of thin sections shows that 
the stony portion, which is beautifully chondntlc in structure, 
contains olivine, enstatite, a glass, and probably also magnetite , 
and through these stony materials the nickel-iron and troilite 
are distributed The specific gravity of portions of the stone 
was found to vary between 3 31 and 3 54, owing to the unequal 
distribution of the metallic particles A partial chemical ex¬ 
amination of this meteorite was made by the author and Mr 
Tames Allen, bat the complete analysis has been undertaken by 
Mr. L. Fletcher, F. R.S , of the British Museum The analysis, 
which when finished will be communicated to this Society, hu 
gone so far as to show that the percentage mineral composition 
of the Makariwa meteorite may be expressed approximately by 
the following numbers nickel-iron l, oxides of nickel and iron 
10, troilite 6, enstatite 39, olivine 44. 

Physical Society, January 27 —Walter Baily, Vice Presi¬ 
dent, In the chair —Prof. S P Thompson, F K S , made a 
communication on Japanese magic mirrors, and exhibited 
numerous specimens showing the magic properties. Referring 
to the theory of the subject, he said the one now generally 
accepted was that proved by Profs, Ayrton and Perry In 1878, 
who showed that the patterns seen on the screen were due to 
differences In curvature of the Burface The experiments he now 
brought forward fally confirmed their views. Brewster had 
maintained that the effects were due to differences of texture in 
^the surfaces causing differences in absorption or polarisation, but 
the fact that the character of the reflected image depended on 
the convergency or divergency of the light, and on tne position 
of the screen, showed this view to be untenable Another proof 
of the differing curvature theory wai then given by covering a 
Japanese mirror with a card having a small hole In it On 
moving the coni about, the dlso of light reflected from the ex¬ 
posed portion varied in sue, showing that the curvatures of por¬ 
tions of the surfaces were not the same. The same fact was 


proved by a small spherometer, and also by reflecting the light 
passing through a coarse grating from the mirror, the lines being 
shown distorted. To put the matter to a test demanded by 
Brewster, he had a cast taken from a mirror by hli assistant, 
Mr. Rouiseaa \ this had been metallised, silvered, and polished, 
and now gave unmistakable evidence of the pattern reflected 
from the original. The true explanation of how the inequalities 
of curvature were brought about during manufacture had also 
been given by Prod Ayrton and Pewy, but there were some 
questions of detail on which difference of opinion might exist. 
The Iris Prof Govl had noticed that warming a mirror altered its 
poMribUltiea A thick mirror which gave no pattern whilst cold 
developed one on being heated, was shown to the meeting, 
Piof. Thompson also showed that a glass mirror having a pattern 
out m the hack developed magic properties when the mirror 
Was bent When made convex the reflected paueni wu dark 
on a light ground, and when made concave, light on a dark 
pound. Warming ordinary mirror-glass by a heater whose stfr- 
nea was out to a pattern gave similar effects. Very thick 
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glosses could be affected in this way On passing a spirit lamp 
behind a strip of mirror, a dark band could be caused Lo pass 
along the screen iliummoLed by light reflected from the mirror 
By writing on lead foil and pressing the foil against a glass 
mirror by a heater, the writing was caused Lo appear on the 
screen Prof Thompson had also found that Japanese mirrors 
which ore not "magic" when imported, could be made so by 
bending them mechanically so as to make them more convex 
In conclusion, he showed a large mirror 15" x u", the reflec¬ 
tion from which showed the prominent parts of the pattern on 
its back with the exception of two conspicuous knobs, these 
knobs gave no indication of their existence Prof Ayrton said 
the simple mechanical production of the magic property 
described by Prof Thompson led him to think that some 
experiments on "seeing by electricity' 1 by the aid of selenium 
cells which Prof Perry ana himself made some years ago, might 
lead to some result if repeated with thinner reflectors Speak¬ 
ing of the effect of scratching the back of a Japanese mirror, he 
pointed out that If metal be removed by pressure a bright 
image was seen, whilst if removed chemically a dark image 
resulted. Since the origins! paper on the subject waa 
written he had been led to modify his views a* to the 


effect of amalgamation, for some tune ago he showed the 
society how brass bars were bent if one edge be amalgamated, 
thus proving that enormous forces were developed He now 
regarded amalgamation as an important part of the manufacture 
Mr Trotter inquired if it had been proved that there was no 
difference in the metal in the thick and thin parts? One would 
expect the thin parts to be harder and polished away lea*. 
After borne remarks by Mr, J W Kearton and Major Rawaon, 
Prof Thompson said the magic effects produced by heating 
the back oT a glass mirror remained for a short time after the 
heater was removed The question of whether differences in 
hardness of the thick and thin ports of a mirror were of 
consequence in the production of the magic property had been 
tested by using sheets of brass thickened by pieces soldered to 
ihe back as mirrors, and found to be unimportant. Prof 
Ayrton also described an experiment pointing to the same con¬ 
clusion —Mr W F Stanley read a paper on the functions of 
tho retina—(1.) The Perception of Colour Referring to 
Young's three nerve theory of colour-sensation, the author said 
Prof Rutherford had pointed out that there was no necessity to 
assume that different nerves conveyed different col oar-sensa¬ 
tions, for as a telephone wire would transmit almost an infinite 
variety of sound vibrations, so the nerves of the retina were 
probably equally capable of conveying all kinds of light vibra¬ 
tions Prof Rutherford had further pointed out that the image 
of a star could not possibly cover three nerve-terminals at once, 
and therefore coula not be seen as white if Young's theory wax 
correct The author then deoenbed Helmholtz's experiments 
with a small hole in a screen illuminated by spectrum colours 
For red illumination the greatest distance at which the hole 
could be seen sharply defined was 8 feet, and for violet l| feet 
When the hole was t covered with purple glass, or with red and 
violet glasses superposed, and a bright light placed behind, the 
eye, when accommodated for red light, saw a red spot with a 
violet halo round it, and when focussed for violet light, saw a 
violet spot with circle of red These experiments the author 
thinks show that the chromatic sense in distinct vision under 
critical conditions (1 t where a single nerve or a small group of 
nerves is concerned) depends on the colours being brought to 
foci at different distances behind the crystalline lens He also 
infers that the same focal position in the eye cannot convey 
simultaneously the compound Impression ol widely separated 
colours Helmholtz's observations are further examined in the 
paper, and a series of toetrope and colour due experiments de¬ 
scribed which tend to show that the eye cannot follow rapid 
changes of colour. Changes from red to violet could be followed 
much more quickly than from violet to red. The red im¬ 
pressions were, however, more permanent The observed 
effects were found lo depend on the Intensity of the light, and 
also on the distance of the eye from the coloured surface. 
SumlniDg aphis observations, the author Infen that by systems 
of accommodation of the tye, the colours of the spectrum are 
brought to focus on s pedal parts or points of the 
rods or cones of the retina, such focal points being 
equivalent, by equal depths or distance* from the crystalline lens* 
to a foal plan* formed acmes the* whole senes of nerve terminals- 
That all Ihe rays of light from' on bbject, or part of on object, 
of very small urea ana of any spectrum colour, will converge to- 
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a point upon a nerve terminal, and that this terminal will be 
most excited by the light At the end of the paper Dr Stanley 
Hall's views of nerve structure are examined Captain Abney 
thought the results of Lhe zoetrope experiments were what one 
would have expected when pigmentary colours were used To 
be conclusive, such experiments must be conducted wuh pure 
spectrum coloun The statement about the size of star 
images being leu than that of a nerve terminal would pro¬ 
bably need revision Speaking of colour vision, he said the 
modem view was to regard light aa producing chemical action 
in the retina, which action gave rise to the sensation of colour 
On the author's theory he could not see how colour-blindness 
could be explained Mr Trotter said he understood Helm¬ 
holtz to have proved that nerves could distinguish quantity, but 
not Lhe quality of a stimulus Since the speed at which stimuli 
travelled to the brain was about 30 metres a second, Lhe wave 
length of a light vibration, if transmitted in Lhis way, would be 
very small Taking Lord Kelvin's estimate of the minimum 
size of molecules of matter, it followed that there umst be many 
wave lengths in the length of a single molecule This, he 
thought, hardly seemed possible Mr Lovibond pointed out 
that the observations referred to by the author could be equally 
well explained on the supposition that bix colour sensations 
existed The confusion of colours he had mentioned arose from 
lack of light Mr Stanley replied to some of Lhe points raised 
by Captain Abney In proposing a vote of thanks to Mr 
Stanley, the chairman said it had been shown that light could 
be resolved into three sensations, but it was not known how this 
resolution occurred Prof S P Thompson said the gist of Mr 
Stanley’s paper seemed to be that lights of different colours 
were concentrated at points situated at different depths in the 
retina, the violet falling on the part nearest the crystalline lens, 
and lhe red furthest a* ay Another view of the action was 
that the different sensnliom might tie due to the vibrations of 
longer wave length having to travel greater distances along the 
nerve terminals before they were completely absorbed 

Mathematical Society, January 12 —Mr A. B Kempe, 
F K S , President, in lhe chair —Tne President (Prof Elliott, 
FRS, Vice-President, in the chair) read a paper on the appli¬ 
cation of Clifford^ graphs 10 ordinary binary quantics (second 
part) In the first parL it was pointed out that by some small 
modifications and a recognition of the fact that the covariants 
of /( X, y) are invariants of the two quantics /(X, Y) and 
(Xy —Yjt), lhe theory of graphs, which had been left in an un 
finished state by the InLe Prof Clifford, furnished a complete 
method of graphically representing the invariants (and therefore 
the covorianti) of binary quantics The method as modified 
depends essentially on tne fact that any invariant, when multi¬ 
plied by a suitable number of polar elements TJ.U'jVjV', &c , 
can be expressed as a "pure compound form” (or Bum of two 
or more such forms), the product of a number of "(jimple 
forms” Each of the latter has • “mark," viz one of Lhe 
letters a, A, c, and has also a certain valence, o, 1, a, 3, &c 
and these being given it is fully defined, c g , the simple form of 
mark a and valence 3 is graphically 

having three radiaLing bonds, and is algebraically 

c 0 UVW + fl, (U'VW+UV'W+UVW'l + fljtUV'W' 

+ u'vw' + irv'wj+og irv'W', 

the pain of polar elements U,U'; V,V'; and W,W', corres¬ 
ponding to tne three bonds of the graphical representation A 
pore compound form is graphically represented by a number of 
simple forms having their bonds connected so that there are no 
free ends. If in the algebraical expression of a compound form 
tirfo simple forms both contain the pair of polar elements U,U\ 
therf^lU be a bond connecting their graphical representation! ; 
if the two ilmplt forms both contain two pain of such elements, 
vis. U, U' ana V,V', there will be two bonds connecting their 
graphical representations and so on ; If they contain no oommon 
pair their graphical representations will have bond Connecting 
tbem, A pair of polar elements will ^u>ear Id two simple 
forma only, 10 that each bond in the grapmc&l representation of 
a compound form correspdbdi to a distinct pair of polar ele¬ 
ments If the algebraical expression corresponding to a graph 
bt mqjtlbflod out, it will be found to consist o l two distinct 
factors, mi —(l) the product of all the polar elements, and(l) 
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a function of lhe letters a 0P a lt a i , b 0 , b lf b v , &c , &c, , 
corresponding to the mirks a, b t &c of the simple forms 
contained in the compound form represented by the graph, the 
latter factor being an Invariant of the quantics 

{a ot a lt a * a.){x f y)n 

(K b u b * A 0 ){ jf, >)s 

&c, p &c 

where a is the valence of the simple forms of mark a, which are 
here supposed to be all of the same valence, and similarly in the 
case of 0, 7, &c 

In this second part a method of algebraically representing 
invariants is considered, which is directly derivable from the 
meLhod of the first part, and was suggested by the graphs, but 
differs essentially from the earlier method in that it is indepen¬ 
dent of Lhe use of polar elements. It shows, moreover, that the 
graphs may be regarded ox absolutely equivalent to the invari¬ 
ants they represent, in lieu of being equivalent to those Invan 
anlB multiplied by a number of polar elements. Thu second 
method deals in tne first instance with “primary” invariants, 

1 e invariants of two or more quantics linear in the coefficients 
of each If these quantics are 

K. * 1 * «j. *-)(•*■, yY 

(Am b lt £*)(-*, yY 

Slc , &c , 

and we take 

did, ' +rt 3r -+&c ad infinitum 

Va„ da 1 da^ 

b — b x **--\ b t ^ 4- b A -- +&c ad infinitum 

iV/^i 

&C J dec, 

we may express any primary invariant by an expression, or the 
sum of two or more expressions, consisting of the product of 
differences of the operators a t b, operating upon the product 
of the corresponding leading terms, o 0 , b 0 , See. Thus 

[a - by\b 0 =afi Q - 2 a l b i + afi 2 
is an invariant of the two quantics 

a 0 x* hla^yA-a^y*, 

-2b Y xy + by, 

linear in the coefficients of each , and 

(a— b)"(a - c)a tt b u c il= tfg<V 0 — — + ia 1 b l c l + 

^l'V'n — a o<Vl 

is a similar invariant of the three quantics 

1 ***** T yty^y + 3<v/ + a *V\ 
b^x* + 2 b x xy + brf* 

+ y 

These two invariants are graphically represented by 

= © and (b) - =(«)-© 

respectively, where the relation between the algebraical and 
graphical expreailons is obvious, viz to every letter / in the 
algebraical representation there corresponds a nucleus Including 
the mark/, and to every factor {p-q) in the algebraical represen¬ 
tation there corresponds a bond connecting the nuclei of mark* 
p and q 

We can pais to invariants of higher degrees In the coefficients 
of the various quantics by substituting like coefficients for unlike 
Thus, if we make = the primary invariant 

“A-**A+Vs 

become! the invariant of degree 2 
of the single quin tic 

This invariant will bo graphically represented by substituting 
the mark a for the mark A in the graph re presenting the corre¬ 
spond lug primary invariant 

If we proceed to deal hi the same way with the invariant,. 

«iVs “ <*iVi “ ~ ^ 

we get, as the invaxisnt represented by substituting for the marks 
A and c the mark a, tba expression or the third degree, 

•A 1 - 3 *i*i** + •*!** 
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This is not an invariant or a sing'e quantic, but of the 
hree 

<j (r r’ + ^ 3 a r xy- + rt a v s 

a (> j J -t 2&J \y + a^v 2 

<*iY* + 

It bears, however, a definite relation to the first of these 
hree quantics, viz it is a scmiuvanattt of that quantic, being 
n Tact the source of its cubic-covanant J The paper points 
jut that all seminvanants are thus invariants of two or more 
inantio, and can therefore be represented by graphs , the 
liHcrence between a graph representing an invariant of a 
juantlc and one representing a semin variant of the same quantic 
:ongiitlog merely in this, that the simple forms, 1 t the small 
:ircles or nuclei of the graphs in the former case are all of the 
iame " valence,” 1 e have the same number of bonds, while in 
the latter, though of like marks, they differ in valence The 
:lassification of seminvanants, according to the valences of the 
ample forms composing them, or, In other words, according to 
he orders of the quantics of the systems of which they are re¬ 
sell ve I y invariants, obviously throws consi lerable light upon 
heir structure 

The paper also deals with the breaking up of graphs into 
ampler ones , and gives a theorem upon Lhe subject which leads 
Lo some interesting results It points out, moreover, how the 
;raphi representing the sources of covnnanta can be instan¬ 
taneously derived from those representing the covariants them 
selves 

On the evaluation of a certain surface integral and its applica¬ 
tion to the expansion of the potential of ellipsoids in ‘ienes, Dr 
Hobson 

On the vibrations of an elastic circular nng, by Mr A E H 
Love —The nng Is supposed to be of small circular section of 
radius r, and the elastic central-line a circle of radius a There 
arc four ways of displacing the nng A point on the central-line 
may move along the radius of the circle which is its primitive 
form, or perpendicular to the plane of this circle, or along the 
tangent to this circle , and the circular sections may be dis 
placed by rotation about the central-line The modes of vibra 
lion fall into four classes, of which two are physically import¬ 
ant —Class L Flexural vibrations in plane of ring —These 
were investigated by Hoppe in 1871 ( Crtlle , bd lxxhi ) The 
motion of a point on the elastic central line is compounded of a 
displacement In and out along the radius and a displacement along 
the taugeut to Lhe circle, so proportioned that the central-line 
remains unstretched, and the nodes of the former displace¬ 
ment are the antinomies of the latter There most be at least 
two wave-lengths to the circumference, and the froonency ( P!*tt) 
of the mode in which there are n wave-lengths to trie circumfer¬ 
ence is given by the equation 

va = 1 - iy _e p 

n 2 + 1 p„ a* 

in whioh E is the Young's modulus, and p 0 the density of Lbe 
■Mena] Except for the numerical coefnataot this u precisely 
similar to the formula for the lateral vibrations of a straight bar 
of the —no material and section Hid of length wa (for which the 
fundamental tone has the ane wave-lengths). The sequence 
of component tones when n is very great 11 ultimately identical 
with that of the tones of a free-free hm of length wj, but the 
sequence forthe low tones is quite different to that for a bar 
Class II Flexural vibrations perpendicular to the plane of the 
ring.—If »■ found to be impossible to make the ring vibrate 
frtelv so that each pHticJe of the elastic central-line moves per 
peadlcular to the plane of the ring, unless at the same time the 
sections turn about the central-line through a certain angle 
The flexure perpendicular to the plane of the ring Is always 
accompanied by tor sum As in Class L there must be at least two 
wave-lengths to the circumference, and the frequency of the 
“•de in which there are n wave-lengths to the circumference is 
given by the equation * t 

I + 9 +H* p a a* 

where a 11 the Pmtsbn's ratio for the material and the other 
emut ants have the same meaning as before (For most hard 
polldi a Is about \ ) Since w must be at least a the sequene of 
tones li very nearly the same as in the vibrations of Class I , 
Mt the pltdi fii slightly lower, the ratio of the frsynda/or 

th* gravest tones being ~ , which is very little less 

thin a comma. For du higher tones, as wa should expect, there 
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is no sensible difference These two classes include all that 
have much physical importance The remaimrg types can be 
classified as —Class III Extensions! vibrations —The motion 
maybe purely radial or partly radial and partly tangential In 
Lhe second cose there will be an integral number of wave 
lengths, and when this number is // we have the formula for the 
frequency 

/- = (, + E *, 

Pn a- 

Putting n — zero we find the fiequency of the purely radial 
vibrations The pitch of any mode of extensions! vibration of 
Lhe nng is of the same order of magnitude as the pitch of the 
corresponding longitudinal vihration of a bar of length equal to 
half the circumference, the formula for lhe latter being in fact 
derived by writing n 1 for I + tr Class IV Torsional vibra¬ 
tions —The motion consists of an angular displacement of the 
sections about the elastic central line accompanied by a rela 
lively very small displacement of the points on Lhis line per¬ 
pendicular to the plane of the nng When there are n wave¬ 
lengths to the circumference ihe frequency is given by the 
formula 

— (1 + <r + m j ) ^ a 2 , 

Pn 

in which /i 19 the n^idtty of the material There is one sjm 
metrical mode for which n is zero, and since (1 q rr) = E, 
the frequency of this mode is ^ 3 of that of the radial vibra¬ 

tions The pilch of Lhe torsional vibrations is comparable with 
that for a straight rod of length equal to half the circumference, 
the formula for the latter being in fact derived by writing « a in 
pi ice of I + tf + n l Formulae equivalent to those given in 
connection with Classes II and IV have been obtained by Mr 
Basset (Proc Dec 1891), but he has not interpreted his results 

Entomological Society, February 8.—Mr Henry John 
hlwea, president, in the chair —The President announced (hat 
he hud nominated Mr F DuCane God man, FAS, Me 
Frederic Meirifield, and Mr George II Verrall as Vice 
Presidents during the Session 1893-1894.—Mr S Stevens ex¬ 
hibited a specimen of Charocampo cclerio , in very fine condi¬ 
tion, captured at light, in Hattingi, on September 36 last, by 
Mr Johnson —Mr A J ChiLty exhibited specimens of Gtb 
buim scotias and Pentartkrwn huttoni , taken by Mr Ryq in a 
cellar in Shoe Lane He stated that the GMium scotias lived 
in a mixture of beer and sawdust in the cellar, and that when 
this was cleaned out the beetles disappeared The Pentarthrnm 
buttons lived in wood in the cellar.—Mr McLachlan exhibited 
a large Noctiud moth, which had been placed In hla bands by 
Mr iL H Scott, F R S., of the Meteorological Office. It 
was stated to have been taken at sea m the South Atlantic, id 
about lat aS° S., long. a6 g W Colonel S win hoe and the 
President made some remarks on the species, and on the migra¬ 
tion of many species of Lepidoptera. — Mr W F H Eland fold 
exhibited larva and pupa of Rhymehothorus pat m m mm t L , 
the Gru-gru Warm of the West Indian Islands, which is eaten 
as a delicacy by the Negroes and by lhe French Creoles of 
Martinique. He stated that the existence of posi-thoracic stig¬ 
mata in the larva of a species of Rhynchophoru had hewn 
mentioned by Candle, but dented by Leconte sod Horn, 
They were certainly oreseat in the larva of £ pajm*rtim t but 
were very minute —Mr. G T Pomtt exhibited two varieties of 
Arxtsa lubncip&da from York , an olive-banded specimen of 
Bombyx quercus from Huddersfield , and a small melamc 
specimen of Afchmpfx hastata from Wharnclifle Wood, York¬ 
shire —Mr H Go si exhibited species of Lcpldoptera, Coleop- 
tera, and Neuroptera, sent to nun by Major G H Leathern, 
who had collected them, last June and July, whilst on a shoot¬ 
ing expedition in Ka&hcoi territory, Bengal, Some of the 
specimens were taken by Major Leathern at an elevation of 
from 10,000 to ll.ooo feet, but the majority were stated to have 
been collected iq the Krobnye Valley, which drains the glaciers 
on the western slopes of the Nun Ktm range Mr Elves re 
marked that some of the butterflies wee of great interest — 
Mr, G, F Hum peon exhibited a curious form of Pam as sms, 
taken bj Sir Henry Jenkyoa, K.C B , on June 29 last, in the 
GasttnaheJ, KandersLw —Mrv J. M Adye exhibited a long 
Bonca of remarkable* yarietka of Boarmia rspandota, taboo last 
July 1* the New Forest.—Mr C O Waterhouse exhibited a 
photograph d the middle of the *j* of a male Takama, show¬ 
ing square sod other fom* o{ facets, multsptied IwHUy-fiue- 
tbnufc—J 4 r. K. Trimen, F.JLS., com»Hilwtedapa|wr«nikied 

On some Hew, or Imperfectly known, specks of South African 
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Butterflies,” and the ipeciei described in thu paper were ex¬ 
hibited —Mr T D A, Cockerell communicated a paoer 
entitled "Two new species of Putotnana from Jamaica.' — 
Mr Martin Jacoby communicated a paper enULled 11 Deacnp 
tlona of some new genera and new species of HaltlcLde ” 

Llnnean Society, February a —Prof Stewart, President, 
in the chair —On behalf of Mr Thomas Scott, the Secretary 
read a report on the entomostraca from the Gulf of Guinea, 
collected by Mr John Rattray —Mr H. Bernard gave an 
account of two new species of Rhax % —An important paper by 
Mr Arthur Lister, on the division of nuclei in the mycetoroa, 
gave rise to an interesting discussion, in which Dr D H 
Scott, Prof Howes, and others took part —This was followed 
by a paper on the structural differentiation of the protozoan 
body as studied m microscopic sections, by Mr J E Moore 
The meeting adjourned to February 16 

Paris 

Academy of Sciences, February 6 —M r!e La coze- 
DuthieTs in the chair —On the variations in the intensity of 
terminal gravitation, by M d'Abbadie Observations begun 
in 1837 at Olindn (Braril), on (he variations m the direction of 
gravitational force also made its constancy doubtful Experi¬ 
ments on falling bodies revealed irregularities similar to those 
described (last number) by M Mascart The closed barometer 
employed by the lat’er may be termed a bnihometer —On the 
preparation of carbon under high pressure, by M, Henri Moil- 
aan (see adicle) —On the reproduction of the diamond, by M 
C Friedel Remarks by M Berthelot (see article) —On the 
pathogeny of diabetes , part played by the expenditure and the 
production of glycose in the deviations of the glycemic function, 
by MM. A Chauveau and Kaufmann The same inferiority of 
venous with respect to arterial blood, as regards the amount of 
sugar contained in it, occurs in all the deviations of ihe glycemic 
function produced by a lesion of the central nervous system 
This inferiority Is equally pronounced in the hyperglycemia re¬ 
sulting from the extirpation of the pancreas.—On the progress of 
the art of surveying with the aid of photography, in Europe and 
America, by M A La used at Since 1888 a zone of twenty mdes 
on each side of the Canadian Pacific Railway, in the neighbour¬ 
hood of the Canadian National Park, has been surveyed with 
the aid of photography under the direction of Messrs Deville, 
Drewry, and McArthur, at an average rate of 1040 square km 
per annum for four men under great climatic disadvantages. The 
cost of the undertaking amounts to three dollars per square km 
—Determination of the amount of carbonic oxide which can be 
contained in confined air, by means of a bird employed as 
physiological reagent, by M N Gr^hant —On the properties of 
facnlB , reply to a note by Mr. G Hale, by M H Detlandre* 
—The probability of coincidence between solar and terrestrial 
phenomena, by M G. E Hale —Note on an explicit expression 
of the algebraic integral or a hyperelliptlc system of tne most 
general form, byM F da Salvert —On a generalliation of Ber 
trand’i curves,by M, AlphonseDumoulin —On the surfaces which 
admit a syitem of 1 lines of spherical curvature and which have 
the same spherical representation for their lines of curvature, 
by M Blutel —On semicircular interference fringes, by M G 
Meslip Rectilinear interference fringes are sections of hyper¬ 
boloids by planes parallel to their axis, the light being propa¬ 
gated in a direction at right angles to that axis. If the light 
proceeds along the axis, a screen perpendicular to it will cut 
circular sections, and the fringes will have the form of a 
circumference or which a greater or smaller arc will be seen 
accordingly as the two pencils overlap more or less In 
practice these circular fringes were obtained by separating two 
if BeJlet's half lenses and piecing them one before the other in 
front Of a very small hole filumlnated by sunlight, such that the 
axis of the penal pastes through the optical centre of the two 
lenses. Under these conditions two pencils are formed from 
the Stine source of light, which may be made to show circular 
fHngtt by moving the lenses slightly In a direction perpendicular 
to their optical axes. — Study of tne fluorides of chromium, by 
M. Poulenc.—On a new soldering process for aluminium 

and various other metals, by M. J, Novel. For aluminium 
the following solders are recommended i (i) Pure tin, fates at 
350*. (a) Pore tin looo gr , lead 50 gr. (280* to joo*) (3) 
Pore tip too0 gr. ; pu.e sine co 1 r (180*.0 jscr). Thrie 
sol den do not stain or attack aluauniuou A nickel soldering 
{At b preferable. (4) Ptn tin 1000 gr. ; red copper ro to 15 
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gT (350* to 450°) (5) Pure tin looo gT , pure nickel 10 to 15 
gr (350° to 450°) These give a slightly yellowish tint, but are 
very durable (6) Pure tin 900 gT. , copper 100 gr , bismuth a to 
3 gr Thu is specially suitable for soldering aluminium bronze — 
Action of acetic acid and formic acid upon terebenthine, by MM. 
Bouchardat and Oliviers —On the mode of elimination of 
carbonic oxide, by M L de Saint Martin Experiment shows 
that animals partly intoxicated by carbonic oxide, when placed 
in conditions under which natural elimination is Impossible, 
destroy slowly but regularly a certain quantity of the poisonous 
gas, this destruction being the more active the leu the intoxica¬ 
tion, It is probably converted into carbon dioxide The toxic 
effect is entirely dependent upon the time during which the 
organism is exposed to the gas, and a very small quantity can be 
fatal on prolonged exposure —Influence of pilocarpine and flond- 
zine on the production of sugar in milk, by M Comevin —On 
the scat of the colouring matter in the green oyBter, by M 
Joannes Chatin —On pseudo-fertilisation in the Uredine s, by 
MM P A Dnngeard and Sapin-TroufHy —On the substances 
formed by the nucleole in Spirogyra srtiJormis % and the directive 
force which it exerts upon them at the moment of the divuion 
of the cellular nucleus, by M Ch Decagny —On a process for 
measuring the double refraction of CTyNtalline plates, by M 
Georges Friedel,—A horizontal section of the French Alps, by 
M w Kilian —On the arrangement of the cretaceous beds in 
the interior of the Aquitaine basin, and their relations to tertiary 
formations, by M Emmanuel Fallot. 
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MAN AND EVOLUTION 
Evolution and Man’s Place in Nature By Henry Calder- 
wood, LL D , F R S E , Professor of Moral Philosophy, 
University of Edinburgh (London Macmillan and 
Co, 1893) 

HIS work appears to have been written for the pur¬ 
pose of setting forth the author’s views as to the 
twofold nature and origin of man He admits, fully and 
unreservedly, that both the bodily organism and the lower 
mental nature of man have alike been developed by a 
process of evolution from a lower animal form , but he 
urges with much force, and often with both eloquence and 
dialectic skill, that the rational and moral nature of man 
has not been thus developed 

The book, however, has many defects , and one cannot 
but feel that the writer has undertaken a task somewhat 
beyond his powers Most prominent is its extreme diffuse- 
ness and vagueness, the want of systematic treatment, the 
frequent reiteration of the same ideas under different forms 
of words, and the misconceptions arising from want of 
familiarity with many of the subjects discussed We are 
also annoyed by the frequent reference to problems to 
be discussed or solved, which are yet only hinted at or 
talked about later on Thus, in the first chapter, we are 
told that a “ fuller study of human life ” is now required, 
and that the crowning effort of science in the study of 
Nature must be “the solution of the problem of man's 
appearance >J on earth Yet no attempt is made in the 
whole volume, either to solve this problem or even to show 
what progress has been made towards solving it At 
p 154 we are told that—" We are now ready for con¬ 
sideration of Darwin’s argument ”—as to the relation of 
the mental nature of man and the lower animals And on 
the next page —“ The direction to be followed now becomes 
more obvious”—after which we have pages of general 
remarks on the intelligence of the dog and the ant 
Then, at p 162— 11 The method to be followed is clear 
we must compare the higher animals with man”—and 
—“ careful comparison of the two orders of life is the only 
course open for scientific inquiry,” and again,—“ The 
difficulties belonging to such a mode of inquiry are many-, 
but no easier method is available " Then, at p 167, we 
find that Darwin “ha9at least suggested the essential 
conditions of our inquiry 0 After this we have another 
senes of vague general remarks, till at p 171 we find an¬ 
other statement of the mode of inquiry, and we are told 
that 11 we must have in full view all that is common to 
man, as animal, with the higher mammals, making 
account of close approximation in organic structure ” 
Yet we nowhere find any attqpipt to apply these prin¬ 
ciples or methods so laboriously set forth, but are put off 
with such statements as—“ In proof of exercise of intelli¬ 
gence, examples are many and familiar, making it 
pnnecessary to enter upon detailed references 31 Then 
we are interrupted by fifteen pages of remarks on instinct 
among insects, aUbd|ugh it has been repeatedly stated that 
the relation of man to the higher animals was the prob¬ 
lem to be discussed; and at p, 193, we are told that— 
NO. 1217 . VOL. 47] 


“ Now at length, after careful survey of lower levels, we 
advance towards the height, on which the grand problems 
of intelligence become visible Study of comparative 
intelligence now becomes possible ” Then follow again 
page after page of what can only be described as 11 general 
remarks”on horses,dogs.monkeys,and other animals We 
are told, for example—“ When the higher animals are com¬ 
pared with the lower, it is clear that a power of intelli 
gence must be attributed to the higher, which cannot be 
credited to the lower Phenomena of domestication come 
to our aid here, confirming thi9 generalisation ” And a 
little further on, as a proof that dogs can interpret signs 
and act upon them, we have the following concrete 
illustration, among the very few in the book, and 
therefore we may presume it is considered a valuable 
one 1<l Go home’ will send one dog back, but the 
Gaelic equivalent alone will be effective in the case 
of a dog reared in the Highlands of Scotland, where 
the Celtic tongue is in common use ” And then, as if 
the intelligent reader might doubt this astounding fact, 
the author adds, “ Observation affords ample testimony 
for this ” 

Although the author has evidently read very widely on 
the subject of evolution, his want of grasp of the subject 
19 continually shown Thus, when discussing the struggle 
for existence, he seems to think that this is usually con¬ 
sidered to be limited to a struggle for food He says —“ A 
general view of the relations of life and environment will 
guard against interpretation of facts exclusively by 
reference to struggle for existence consequent on the re¬ 
lations of numbers to food-supply ” 11 Life is too rich 

m variety to find adequate explanation of its history in 
the mere balancing of our numbers with food-supplies ’’ 
“ In no life is progress to be explained exclusively by 
reference to amount of food-supply” . “environment 
must be read much more largely than could be sug¬ 
gested by mere dependence on materials for nutriment ” 
—the above passages all occurring in a single paragraph. 

We have to thank the author, however, for the very 
clear manner in which he admits, and even enforces the 
application of evolution to man He states this conclu¬ 
sion in several places. Thus, at page 261, we find the 
following —- 

r< The novelty of the situation lies in this, that man's 
alliance with all animal life has been established with a 
clearness and fulness of representation never before pos¬ 
sible in the history of the world The long-hidden secrets 
of nature are disclosed, and, behold ! man has his heri¬ 
tage among the beasts of the field The discovery Is 
indeed a large one , the demonstration has been worked 
out in minute detail till no place is left for doubt “ 

By far the best portion of the work is that which is its 
special feature—the discussion of the rational rt con¬ 
trasted with the mere perceptive and intelligent nature 
of man and of the lower ammaU A few quotations will 
explain the author's views! and show him at his best 

I 11 The conditions of action are changed when rational 
self-direct ion comes into view This change is so great 
as to amount to a complete contrast with all that has 
appeared in loiter forms of life Passion and appetite 
have not disappeared: they are present as before , but 
instead of determining conduct, a new exercise of powe 
has appeared to control them. Life has here a duality 
within it*which has not been seen at any lower stage. 

T 
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Life's history becomes in tfhs way a history of conflict, 
of which no trace has appeared at any earlier point in 
natural history The struggle between individuals has 
not disappeared, but a struggle within the individual life 
occurs, which has never been visible in the history of any 
inferior order of life " (p 55) 

Another aspect of the rational nature is thus 
defined :— 

11 The difference which severs man from the animals 
lies beyond the craving, and the cunning, and the con¬ 
suming of what has been captured We trace it in his 
Ians for the day, in his preparation of his weapons, in 
is survey of the heavens, in his taking of reckonings for 
direction He deals with the relations of means to ends , 
he utilises past experience in his reflections over what 
has happened , he reaches general conclusions ” (p 270) 

Perhaps the finest passage in the book is at p. 287, 
tracing the moral element in the thought of all kinds of 
men and all diversities of race, as shown by the sense 
of wrong and injustice We can only give here the 
concluding lines — 

f * To this appeals the criminal in the heart of our surging 
crowds, placed under arrest, if he should be condemned 
on insufficient evidence To this appeals every buyer in 
the market, defrauded by the thrusting of adulterated 
goods into his hands And to this does every gentle one 
make appeal, defrauded in ways still worse, by false ex- 

f sessions of love, from whose falseness recoils a blighted 
ife, beanng through long and weary years witness to the 
cruel wrong that has been done Where, along the 
devious paths in which man is found, is justice not 
honoured, at least by outcry against harsh wrongs ?" 

There is much in this volume that will attract readers 
more disposed towards the esthetical and moral than to¬ 
wards the scientific aspects of evolution Agreeing, as 
the present writer does, with most of the conclusions of 
the author, he can but regret that they have not been set 
forth in a manner more likely to attract scientific 
readers A. R W 

POINCARE'S “ THEORIE MA THEMA T 1 QUE 
DE LA LUMIERE.” 

Throne Mathtmatiqu* dt la Lumitra Par H Poincar^, 
Membre de l'Institut (Paris; G Carrd, 1889 and 
189a) 

HIS work consists of two volumes, the first of which 
comprises a course of lectures delivered by the 
author in 1887-1888, whilst the second contains a further 
course delivered in 1891-1892 

The first volume commences with a discussion of the 
constitution of the luminiferous ether, in which the latter 
1 b regarded as a system of discret molecules in stable 
equilibrium under the action of molecular forces, and the 
author finally deduces equations of motion of the same 
form a^lbose which are furnished by the ordinary theory 
of isotropic elastic media. He then adopts the hypo¬ 
thesis, originally due to Lord Kelvin, that the velocity 
of propagation of the longitudinal wave is practically 
zero The principle of Huygens is next dealt with, and 
this is followed by a chapter on diffraction. A com¬ 
plete discussion of all the difficulties attending the reso¬ 
lution of waves would carry us too far, but the author 
does not appear to bd acquainted with the masterly 
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investigation of Sir G Stokes, or the formula deduced 
by him, which gnes the effect of an element of a plane 
wave at a distant point, and which enables the unsatis¬ 
factory reasoning on which the principle of Huygens 
depends to be dispensed with The diffraction of light 
diverging from a focus is next discussed, and the intensity 
of light diffracted by a circular aperture or disc is ob¬ 
tained in the particular case in which the point of 
observation is the projection of the centre of the aperture 
or disc upon a screen , but no mention is made of Prof. 
Lommel's able investigation in the general case of an 
excentnc point A few stock problems relating to the 
diffraction of parallel rays are also discussed, but nothing 
is said about the resolving power of optical instruments, 
or the theory of gratings, including Prof Rowland's in¬ 
genious invention of concave gratings 

Chapter V commences with the theories which have 
been proposed to explain the photogync properties of 
quartz and certain organic substances, and concludes with 
an account of some of the theories of ordinary dispersion 
This is followed by along chapter which begins with 
Fresnel's theory of double refraction, and then proceeds 
to discuss the theories of Cauchy, Neumann, Sarrau and 
Bousinesq 

In all these theories the ether is regarded as an 
xolotropic elastic medium, and in considering them the 
author is to be congratulated on having shown no sym¬ 
pathy with the small minority who regard the writing 
down of equations as a foolish process , but although 
during recent years much time has been spent in elabo¬ 
rating such theories, it may be questioned whether the 
majority of them have contributed any very substantial 
addition to scientific knowledge The theory of the pro¬ 
pagation of waves in an zolotropic elastic medium was 
rigorously investigated by Green as long ago as 1839, 
and although a theory of this kind is useful m enabling 
the mind to form a mental representation of the mechan¬ 
ism which is required to produce double refraction, it is 
well known that Green's theory, and all others of a 
similar character, fail to furnish a satisfactory explanation 
of this phenomenon. The principal defects of such 
theories are, that although most of them lead to Fresnel’s 
wave surface, or to one which is a very close approxima¬ 
tion thereto, they require us to suppose that the vibrations 
of polarized light are parallel instead of perpendicular to 
the plane of polarization , and they also fail to give results 
which explain crystalline reflection and refraction, unless 
certain additional assumptions of a very questionable 
character are made Probably it will pot be thought an 
exaggeration to say, that the only theofy of elastic media 
which satisfactorily explains double refraction is the one 
which is due to the joint labours of Lord Rayleigh, Lord 
Kelvin, and Mr Glazebrook. 

At the commencement of Chapter VI I, which deals 
with reflection, the following statement is made (see 
P 320) 

** La reflexion vitreuse a donnd lieu h troii ihdones 
Igalement confirm^ par l’exp6rience, ce sont celle de 
Fresnel, celle de Neumann et MacCullagh et celle 44 
Cauchy" 

The theories of Neumann and MacCullagh depend 
upon the hypothesis that the dtnnly of the ether 11 the 
tame j[a all media, and that it is the rigidity which 
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varies , and it is somewhat surprising that M Poincar£ 
does not appear to be aware of the investigations of 
Lorenz and Lord Rayleigh, who completely exploded this 
hypothesis twenty years agb by showing that it leads to 
two polarizing angles. The weak point in the investiga¬ 
tions of most French mathematicians on the subject of 
reflection and refraction arises from the fact that, in con¬ 
sequence of their not having made a careful study of 
Green's papers and the subsequent developments by Lord 
Rayleigh and Lord Kelvin, they are unable to deal satis 
factonly with the longitudinal or pressural wave The 
difficulties arising from the existence of these waves may 
be got rid of either by assuming, as Green did, that the 
ratio of the velocity of propagation of the longitudinal 
wave to that of the transverse wave is very large, or, by 
adopting Lord Kelvin's hypothesis, that the above ratio 
is very small , but it cannot be too emphatically stated 
that the existence of such wave9 must not be disregarded, 
and that any attempt to ignore them will inevitably end 
in failure. 

This chapter concludes with a brief account of metallic 
reflection, in which the author has adopted the equations 
of motion given by Voigt The chief difficulty in trying 
to explain metallic reflection, by the introduction of a 
viscous term into the equations of motion, is due to the fact 
that Eisenlohr has shown that for certain metals the 
pseudo refractive index is a complex quantity whose real 
part is negative 

Turning now to Volume II, which consists of a further 
course of lectures delivered in 1891-1893, we find that it 
commences with the theory of isotropic elastic media in 
its ordinary form Next follows a chapter on the electro¬ 
magnetic theory, in which the author confines himself to 
the case of an isotropic medium, and has given no ac¬ 
count of the investigations of Glazebrook on crystalline 
reflection and refraction, in which it is shown that the 
intensities of the reflected and refracted waves satisfy 
the same equations as those deduced many years pre¬ 
viously by MacCullagh from an erroneous theory, but 
which nevertheless explain the facts in a fairly satisfac¬ 
tory manner M PoincarG assumes that the vector 
potential satisfies the solenoidal condition ; but although 
the employment of the vector potential is valuable as a 
mathematical artifice, its use requires extreme care, in¬ 
asmuch as it contains an undetermined quantity , and I 
believe it can be proved that in certain cases the 
solenoidal condition is not satisfied. In the electro, 
magnetic theory of light this difficulty can always be 
evaded by eliminating the vector potential from the 
equations, whlcbtts the preferable course to pursue. 

In Chapter V , after discussing ordinary reflection and 
refraction, the author attempts to construct an electro¬ 
magnetic theory of metallic reflection and refraction by 
taking into account the conductivity This theory leads 
to Cauchy's formula, but requif^ that the real part of 
the pseudo-refractive index should be positive, whereas 
Eisenlohr has shown that for certain metals these formulae 
cannot be reconciled with experiment unless thfc real part 
•is negative. In the case of steel this quantity Is positive 
throughout the whole range of the visible spectrum j but 
as thin films of Irc^ when magnetized, exhibit anomalous 
dispersion, U is doubtful whether this hypothesis is satis* 
factory even in the case of steel or Iron. 
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The next four chapters are devoted to the principle of 
Huygens and to diffraction, and in Chapter X. the author 
has discussed Von Helmholtz’s theory of anomalous dis¬ 
persion The advantage of theories of the class to 
which that of Von Helmholtz belongs is, that they endeav¬ 
our to account for dispersion and absorption by taking 
into account the mutual reaction between ether and 
matter, and show that when one or more or the free 
periods of the vibrations of the matter coincides with one 
or more of the free periods of the rays of the spectrum, 
absorption and anomalous dispersion \vill be produced. 
By the aid of this theory the absorption produced by so¬ 
dium vapour may be accounted for, as well as the 
anomalous dispersion and selective reflection produced by 
fuchsine and other aniline dyes The author has not, 
however, developed the consequences of this theory as 
far as might be done 

It 19 not unnatural that M Poincard should have given 
special prominence to the writings of his own country¬ 
men , his treatise would, however, have been much im¬ 
proved had he not confined himself so exclusively to the 
writings of French mathematicians, but had given a 
fuller account of the work done by mathematicians of 
other nationalities. A B. Basset 


THE MOTHS OF INDIA . 

The Fauna of Bntuh India , including Ceylon and 
Burma, Published under the authority of the Secretary 
of State for India in Council Edited by W. F 
Blanford “Moths." VoL 1 By G F Hampson. 
(London , Taylor and Francis, 1892 ) 

R HAMPSON is already favourably known to 
entomologists by his work on the “ Lepidoptera 
Heterocera of the Nilgin District," which forms Part vin 
of the series of 11 Illustrations of typical specimens of Lepi¬ 
doptera Heterocera in the collection of the British 
Museum " In the work before us he has undertaken a iar 
more important task , nothing less than a descriptive 
handbook of the moths of India, which, when complete, 
will prove a9 useful to Indian entomologists as the well- 
known work on the butterflies of India by Marshall and 
De Nicdvillq. 

Hitherto the available information on the moths of 
India has been scattered over a great variety of books 
and periodicals, far too numerous and costly to be easily 
available out of London or Calcutta, and extremely diffi¬ 
cult to use satisfactorily, even if accessible. Bat Mr 
Hampson has been given the fullest facilities for examining 
all the principal public and private collections of Indian 
moths, from that of the British Museum downwards, 
and has also made free use of the libraries of the British 
Museum at South Kensington, which now contain the 
finest senes of entomological books in the world , and the 
result is a work which can hardly fail to give an 
enormbus impetus to the collection and study of Indian 
moths 

Much attention ha3 been paid to the classification of 
moths, and the introductory pages are occupied with 
details of structure, illustrated by woodcuts of parts of 
the head, antennae, legs, and neuration Ihia is followed 
by a genetic tree of the families of moths, and by a 
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tabular key based chiefly on neuration and aniennx 
Mr Hampson admits thirty-four families of Indian moths, 
of which the first twenty three, including 1158 species, 
are dealt with in the volume before us The earlier 
families of moths are, however, much less numerous in 
species than the later ones, and it must not be supposed 
that Mr Hampson has dealt with anything like half the 
Indian species in his first volume, which comprises the 
series of families usually classed under Sphinges and 
BombyceB, extending, according to the author's classifica¬ 
tion, from Saturnudce to Hypsidar The important 
Bombycide fa.mihc 9 t Arcltrd<F } Agarislid& t and Uranuda , 
are, however, relegated to the second volume, while 
several families of more or less doubtful position find a 
place in vol 1, such as the Cymatophand< 2 } Thyrtdida , 
Sestidtr, and Tintpgerndcr We observe that Mr 
Hampson closes Lhe series of moths with the Tmetd(e l 
Pterophondcr, and Alucitida , and in this adopts the 
usual classification, Lhough in the main he his struck out 
an entirely new classification of his own, and the very 
first innovation whi^h meets the eye is the novelty of 
commencing the moths with the Saturnudce 

We hope that Mr Hampson will take an opportunity 
of discussing the various systems of classification of 
moths which have been proposed by Guentfe, Herrich- 
Schaffer, Pl6tz, and other entomologists, not forgetting 
the strange system proposed by Zebrawski, in his work 
on the Lepidoptera of Cracow, in which the butterflies 
are placed in the middle instead of the beginning of the 
series of Lepidoptera. Such a discussion would be un 
suitable in the present work, but if published elsewhere 
might be very useful 

Long descriptions of genera and species in a work of 
this character would have been out of place, and we are 
glad to find that they have been avoided Each family 
or subfamily is succinctly characterised, and usually 
illustrated by a figure of the larva. This is followed by 
a tabular key to the genera, and then by a notice of the 
genera and species The notice of each genus con¬ 
sists of synonymy, type, range, and a brief indi¬ 
cation of the principal characters. That of the species 
includes synonymy, description, including both sexes, 
and transformations when necessary, range and expanse 
An excellent woodcut is usually given of one represen¬ 
tative of each genus, showing the wings and body on 
one side, and the neuration on the other, extra figures 
of antenna and legs being sometimes added 

No book, however useful or carefully compiled, can be 
free from errors, but these cannot be detected at a glance, 
and the only technical mistake of importance which we 
have noticed in turning over Mr Hampson's work is 
that the bro^d-bordered Australian Macroglossum ktngn , 
Mac!, is included among the synonyms of the narrow- 
bordered Cepho nodes hylas, Linn 
Muc&, no doubt, remains to be said about Mr. Hamp- 
son's classification, his use of generic names, and his 
placing together insects regarded as distinct by other 
authors as synonyms. But these are all points admitting 
of great difference of opinion, and we do not propose to 
discuss them further In the present notice. 

We ahould add that various new families, besides many 
new genera and species, are described by Mr. Hampson 
for the first time. W. F. K, 
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our book Shelf 

The Year-Book of Science (for 1892) Edited by Prof T 
G Bonney, DSc,LL.D, FRS (London Cassell 
and Co , 1893 ) 

All interested in scientific progress will welcome the 
appearance of the second volume of this useful year-book 
The staff of contributors includes such names as Dr 
Ramsay, Prof, Seeley, Mr Bottmg Hemsley, &c , and the 
accuracy of the summaries of the year's developments 
may therefore be thoroughly relied upon The plan of 
the volume follows closely on the lines of its predecessor, 
but it has been extended so as to include geographical 
and anthropological matters, and zoology has received 
more complete treatment If one may judge of the activity 
in different departments of science by the space required 
for the account of their progress, electricity and organic 
chemistry would appear to take the lead As in the la 9 t 
volume, no attempt has been made to present a complete 
catalogue of papers The object has been simply to select 
lhe memoirs of exceptional interest ; and so far as we 
have been able to judge, the selections have been judicious 
An excellent index of subjects, and one of authors, com¬ 
plete what will no doubt be found a very useful volume 

Treatise on Thermodynamics By Peter Alexander, M. A 
Pp xii, 203 (Longmans, Green, and Co , 1892) 

This is in many respects a singular work Whole page9, 
we may almost say whole sheets, are devoted to the 
multiplication of elaborate proofs of intrinsically simple 
theorems for which a few lines would be ample allowance, 
while some of the real difficulties of the subject are but 
lightly touched on The other special characteristics, bo 
far as we have seen, are three in number First, and most 
prominent, the extraordinary proportion of formulae to 
text, which gives the whole the look of a treatise on 
Partial Differential Coefficients rather than on a branch 
of Physics Second, the fearful and wonderful collection 
of names for special cycles, eg Isothermentroptcycle , 
I so barym ega cycle, Isenergentropicycle , See Finally, the 
expressions of doubt or hesitancy with which many steps, 
universally recognised as valid, are introduced. In the 
first and second of these characteristics the author far 
transcends the results of the licence willingly allowed to 
pioneers like Clausius and Rankine But these have 
been (at least in great part) long since discarded, andean 
never be reintroduced. The third characteristic is, to say 
the least, not precisely one to be desiderated in a text¬ 
book, where we naturally expect to find some slight trace 
of “Sir Oracle " 

Mediceval Lore an Epitome of the Science , Geography , 
Animal and Plant Folk-Lore and Myth of the Middle 
Ages Being Classified Gleanings from the Encyclo¬ 
pedia of Bartholomew Anghcus on the Properties 
of Things Edited by Robert Steele (London 
Elliot Stock, 1893) 

The original work of which parts are translated in the 
present volume, may be said to have a place of Its own 
in the history of European literature It was written in 
the thirteenth century, and the Latin text was soon widely 
appreciated, while in the course of the fourteenth cen¬ 
tury it was translated into French* Spanish, Dutch, and 
English The book is full of interest, for it presents a 
summary of all that was known in the Middle Ages 
about man and the world The change which hu been 
gradually effected by the use of modem scientific methods 
is, of course, incalculable; but some readers wiU pro¬ 
bably be surprised to find to how large an extent Bar-, 
tholomew mingles the results of shrewd and accurate 
observation with quaint fancies and unverified judgments 
The present volume consists of affections from the 
edition of Berthelet, 1535; and the good style of the 
translator adds greatly to Lhe charm of the author's 
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philosophy and science Mr. Steele has done his work 
with much tact and care, and an interesting preface is 
contributed by Mr, William Morns 

Astronomy for Every day Readers By B J Hopkins, 
F.R.A 5 . (London George Philip and Son, 1893 ) 

THIS is a little book which aims at explaining in “as 
accurate and interesting a manner as possible such of the 
phenomena of the heavens as should a be known to every 
intelligent person '* It consists of six chapters dealing 
respectively with day and night, the phases of Lhe moon, 
the tides, the seasons, eclipses, meteors, shooting stars, 
and comets Descriptive astronomy is not touched upon, 
but there is an introductory chapter giving a general 
survey of the solar system and its dimensions The book 
has been very carefully written, and the scientific ex¬ 
planations are much relieved by interesting references to 
the history of the subject The author has succeeded in 
giving very clear and concise accounts of Lhe every day 
phenomena with which the book specially deals, and it 
seems well adapted to awaken a desire for more in the 
class of readers to whom he more particularly appeals 
A biography of the author—who is described as “the 
working-man scientist "—is also included 


VETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the write* s of refected 
manuscripts intended for this or any other part of Na TURK 
No notice is taken of anonymous communications ] 

Blind Animals In Caves 

Itf an article in the current number of the Contemporary 
Review Mr Herbert Spencer discusses the “familiar instance” 
of blind animal* in caves as bearing upon lha hypothesis of 
the transmission of acquired characters Mr Spencer 10 not 
satisfied with the explanation of the blindness of the^e cave 
animals offered by Weismann, who endeavours to account far 
them by two conditions recognised as operating in regard to 
other cases by Darwin, viz cessation of selection and 
parsimony of growth (“Origin of Species," sixth edition, 
p Il8), nf which lhe former Author has treated UDder 
the name Panmyxia. Mr. Spencer shows that the saving of 
ponderable material in the suppression of nn eye is but a small 
economy he loses sl;hl of ihe fact, however, that possibly, or 
even probably, the saving to the organism in the reduction of an 
eye to a rudimentary state is not to be measured by mere bulk, 
but by the non-expenditure of special materials and special 
activities which are concerned in the production of an organ so 
peculiar and elaborate as is the vertebrate eye 
That, however, to which I wish here to draw the attention of Mr 
Spencer and his readers 11 this —Mr Spencer appears to think 
that if he disposes of Welsmann’s explanation of the blindness 
of cave-animals according to "Panmyxia”—there remains 
only the explanation by "transmission of acquired characters” 
in the field He appears not to be acquainted with the explana 
don which I have offered of the blindness of cave-animals It 
U closely similar to that given by Darwin of the occurrence of 
winglesi in seels on oceanic islands. My explanation consuls in 
an application to the case in hand of Darwin’s principle of 
natural selection.' 1 I published it some years ago In my article 
" Zoology " in the " £ncyd Britannica, 1 ’ reprinted in 1890 in a 
volume of essays, bearing the title 11 The Advancement of 
Science,” My suggestion was (and is) as follows, and I should 
like to see what Mr, Spencer has fo say to it 1— 11 This instance 
(that of the blind cave animals) can/ 1 1 wrote in the article above- 
named, 14 be fully explained by natural selection toting on con¬ 
genital fortuitous variations. Many animals are thus bom with 
distorted or defective eyes whose parents have hot had their 
eyes submitted to any peculiar condition*. Supposing a number 
of some species of Arthropod or Fish to be swept Into a cavern 
Or to be carried from lest lo greater depths In the sea, those In¬ 
dividuals with perfect eyes would follow the glimmer of light 
and eventually escape to the outer air or the shallower depths, 
leaving behind those with Imperfect eyes to breed la the dark 
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place A natural selection would thus be effected In every 
succeeding generation (bred in the dark place) this would be 
the case, and even those with weak but still seeing eyes would 
in the course of lime escape, until only a pure race of eyeless or 
blind animals would be left in the cavern or deep sea.” 

My own position in regard to the hypothesis of the tranimis 
sion of acquired characters remains what it was ten years ago, 
viz. that in the absence of observed instances of this transmission 
and in the presence of repeated observation that particular 
acquired characters are not transmitted, I do not consider It 
legitimate to assume a transmission of acquired characters as the 
explanation of any given case, such, for matinee, bj that of the 
blind cave animals I am confirmed in this attitude by the fact 
that a little consideration has enabled me and others to explain 
satisfactorily, by reference to no hypothetical causes, but to the 
adimtied and demonstrable facts of "congenital variation” 
and “natural selection,” instances brought forward 
to be explained on the assumption of the truth of 
hypothesis ” 

On the other hand, I have always considered that there is not 
sufficient ground for asserting that a transmission of acquired 
characters can not take place The important question is still a* 
it was five years ago, " Dots it take place ? ” 

Oxford, February 14. E Ray Lankister. 


Glacier Action, 

I have read with great interest and pleasure the short review 
in your paper of last week by Prof Bonnev, giving a summary 
of the results of a survey of the French freshwater lakes, and in¬ 
dicating ns the most probable conclusion that they cannot be 
accounted for on Lhe theory of Lhe late Sir A Ramsay, by the 
digging out power of glaciers 

Living as I do in a highly glaciated country, and in a country 
also full of lakes, both fresh and salt, I have never believed in 
that theory Lakes seem to me to be due to the same causes 
which have produced the glens and hollows m which they lie, 
and these causes cannot be identified with glacier action alone 
i he theory of Ramsay attribute* to glacier action powers and 
effects which have never been proved to belong to them 
Glaciers do not dig out They rub down—abrade—and scoop, 
when they are moving down inclined planes at angleft more or 
less steep, But when they reach level ground they do not dig , 
they rest upon the level surfaces, and when pressed from, behind 
they flow over it But I have never seen any proof that they 
can act like a ploughshare, or rather likeohe of the new digging 
machines 

In so far as all existing glens may have been formerly occupied 
by glaciers, their deptha must have been Increased Dy glacier 
action, on the supposition that they were tilted, or upraised at 
some angle required for this form of true glacier action On thu 
supposition, indeed, lake basins may be said to be partly due to 
glaciers But then this supposition involves and depends upon 
ihe assumption that earth movements have made the lake basins 
whit they now are—hollows in a comparative level 

Like all other general theories in the hutory or geology, thq 
“ glacial iheory ” seems to me to have been ridden to the death, 
and I have been long waiting for some signs of that reaction or 
correction which is still much needed. I hold that In this country 
there is not only no evidence of 11 ice sheets ” overriding all the 
hills, but the strongest evidence against such sheets Our glens 
hid true glaciers in abundance, no doubt, and they nave 
left their tool-marks very distinctly But those marks are quite 
inconsistent with one universal Ice-cap or ice sheet over all the 
land Argyll. 

Inveraray, February 16 


Dr. Joule'i Thermometer* 

Every one will, 1 am sure, be glad, to know that Dr Joule’s 
thermometers are under investigation by Prof. Schuster 

It is unfortunate that Joule does not give the actual readings 
of the freezing point, but if the comparison quoted by 
Rowland was made Jo either 1879 or 1890 it maybe that he 
referred to the reading of November, 1879, when the total rise 
of the sero point was 13*93 scale divisions In that cose the 
original reading in April, 1844, would be 9 70, at any rate this 
number cannot bo vary fir from the truth . . 

The temporary changes of zero point alluded to by Prof 
Schuster certainly complicate the matter, but from the numbers 
given It would appear that since 1879 or 1880 there bos been a 
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further secular me of from o 38 to o 89 of a scale division 
Nothing is said in Joule’s paper about the temperatures at which 
the thermometers had been kept before the readings of the 
freezing point were taken, but as the later observations—and 
most of the earlier ones—were made in ihe winter months, It 
may perhaps be assumed that the temperatures were nearer 7“ 
than 30°, and that the actual reading on the scale last winter 
should be taken as nearer 33 51 than 33 00 If this Is so the 
total rise or the zero point last winter would be nearer 13 81 
than 13 30 

Prof Schuster states that " with properly annealed ther 
mometers the secular changes are muck imaller than the 
temporary ones,” and that is no doubt true for observations 
extending over a limited time and with such comparatively large 
variations of temperature as from 7 0 to 30° It may be pointed 
out, however, Lhat the secular rise since 1879 or 1880 Is probably 
greater than the maximum temporary change recorded by Prof 
Schuster, and oT course the total secular nse is enormously 
greater 

It may be true that the secular changes of a thermometer 
gradually vanish, but it must, I think, be conceded, that in the 
case of Dr Joule's thermometer it will be a long time before 
absolute constancy is attained There can be no doubt that even 
now, nearly forty nine years after the first reading was taken, 
the zero point is mill ruing, and it does not appear to me to be 
very improbable that during the next fifty years there may be a 
further rise of two scale divisions, the amount calculated from 
the purely empirical formula which I have suggested 

Sydney Young 

University College, Bristol, February 20 


Foramlnlfer or Sponge? 

Under the above heading in last week's Nature Dr 
Hamtsch briefly draws our attention to Mr A Goci 1 report on 
the deep sea organisms procured by Prof Agassiz in the American 
tropical Pacific, which he describes as Arenaceous Foramimfera, 
with the name Ncusma /tgussizi 

A* it was from me lhat Dr Hamtsch received the specimens 
he describes, which 1 had after a personal conversation on ihe 
matter sent him, for his opinion as to their relation to true 
sponges, I venture to send some further observations on these 
interesting forms 

Dr Hamtsch is, I believe, quite right in referring Mr Goes’ 
Neusina to Prof, Haeckel’s Stannophyllum acnanum, os de¬ 
scribed in his report on the Challenger deep sea Keratosa But 
while admitting my admiration of Prof Haeckel’s wonderful 
production on the Challenger specimens, I do not agree with 
nim as to their being true Keratose sponges 

My conclusion 11 baked upon the examination of ueorly the 
whole Challenger collection, and In not one species could 1 find 
the slightest trace of any of Ihe flagellated chambers charac¬ 
teristic of sponges. 

Prof Haeckel accounts for the absence of this Important 
feature through the bad preservation ol the specimens Vet he 
describes the most delicate parts of a commensal Hydro id in full, 
and was able Lo observe amceboidal cells, and the granulated 
sarcode bodies peculiar ip all bottom living Foranunlfera. 

If, however, the forms described by Pro? Haeckel prove after 
all to bo true Keratose sponges, the present state of our know¬ 
ledge does not justify their separation from such recognised 
genera of Foramimfera, as Masonells, and Synngammina of the 
Isle Dr, G Brady , Techmtella, Haliphysema, and Marsipclla 
of Canon Norman , or Hyper am mi na paimiformu, described by 
myself from iheFaTde Channel, all which forms hive the power 
of forming siliceous and chltinous skeletons. 

Without going Into further detail here it will be readily under* 
stood that 1 quite agree with Mr Goes In placing these organisms 
among the Foraminlfera, although it would have been belter had 
he given ns a dearer and more detailed description of hu 
Neusilna. 

1 had hoped lo have published my personal observations on 
these mo it Interesting organisms, but circumstances have pre* 
vented me doing to np to the present. 

I for one would be glad if Dr. Hanltsch would give his opinion 
as to their supposed sponge structure, which he has not done in his 
previous letter F. G Peaaciy. 

Late of the Challenger Expedition and Commission 

Owens College Museum, Manchester, 
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Colonial Meteorology 

On p 363 of your last numbeT your reviewer of the "Year-book 
of ihe Imperial Institute," after remarking Lhat " climate cer¬ 
tainly deserves better treatment," continues — 

" We do not think space would be wasted In giving the mean 
monthly temperatures ard rainfall for the average year and for 
two extreme years, at ■ few representative stations in the larger 
colonies Thu information cannot indeed be found in any ex¬ 
isting books, but must be worked out from original records, 
which exist abundantly, and are rarely made available to practical 
workers ” 

1 am afraid Lhat the reviewer does not always read NATURE, 
for you, Bir, have on several occasions noticed my efforts in this 
direction, efforts which have gone on uninterruptedly for twenty 
yean. As, now Lhat you have taken the matter up, it la not 
improbable that some of the funds lavished on the Imperial 
Institute may be devoted to the subject, and my small organisa¬ 
tion be swamped or superseded, I hope that you will, in justice 
to the directors of the various Colonial observatories who have 
helped me for bo many years, and is some consolation for Lhe 
entire l^norement of our organisation by your reviewer, allow 
me Lo give its history m the fewest words possible 

In 1873 I determined to try to publish monthly a table giving 
the principal climatic data for each synchronous month at widely 
spread stations over the entire British Empire The leading Idea 
was identity, so as to ensure comparability I therefore prepared 
some blank forms and sent them with a circular letter to about 
Lwenly of our leading Colonial meteorologists Every one with¬ 
out exception promised to help, and it says much for colonial 
climate Lo add that during the subsequent twenty yean not more 
than five or bix of my original correspondents have passed 
away 

During the period occupied in Ihe transit of my request and of 
the replies thereto, I wrote a senes of short articles pointing out 
the leading features, and as far as practicable the mean values, 
for the various stations, so lhat when we began publishing the 
monthly values, Lhe departures from the mean could be recognised. 
These articles and the tables themae!vea from IS74 lo 1881 appeared 
In The Colonies (subsequently The Colonies and India) When 
m 1882 that paper passed into other hands, the proprietors 
declined to publish Lhe tables, and I began to insert them in 
the Meteorological Magazine , where they have appeared regularly 
month by month for the subsequent thirteen years At the close 
of each year an extra table 11 given with a summary of the results 
for the year, and Nature has often done me the honour of 
quoting portions of these summaries 

I enclose copy of our last table, and though I know that to 
reproduce it would be to make a somewhat large demand upon 
your space, I feel that the work (wholly unpaid, be it re¬ 
membered) of my Colonial friends during these past twenty ^ean, 
claims some consideration and some recognition You will see 
by the signatures that the authorities are the highest attainable. 

G J. SYMONR. 

6a, Camden Square, N W , February 17 


Ozone. 

With reference to a paragraph in Nature, p 373, 
on observations of ozone in the atmosphere, and the paucity of 
observer! and records, l may be allowed to state that I have 
collected sets in the North Atlantic and Pacific Oceans and 
Mediterranean These have been taken by officers of the Royal 
Navy and mercantile marine at sea, and some of the records 
have been tabulated, and may be communicated to some society 
In dne course. Moffatt’i papers, made by Negreui and Zambra, 
have been used throughout, so the observations are all uniform 
and comparable. W. G Black. 

Edinburgh, February 19 


LION-TIGER AND TIGER-LION HYBRIDS 

r pHE Council of the Royal Zoological Society of 
■L Ireland entertain some hope that Ic will be poiirble 
to produce In their Gardens examples of hybrids or 
cross-breeds between the two largest species of cat, 
namely, the Uoq and tiger 

1 bat such hybrids have been produced Is a matter of 
historical record, and as the writer is particularly inter- 
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ested in the success of the experiment now in progress in 
the Dublin Gardens, where over one hundred lion cub9 
have been successfully reared, he thinks it desirable to 
record all the details which he has been able to collect 
on the subject 

So far as can be ascertained the only lion-tiger cubs, 
as thev have been called, which were ever produced be¬ 
longed to several distinct litters by different parents, 
perhaps, but in the same menagerie—that of F Atkins, 
-of Windsor 

The father of the first litter of these cubs was a lion 
bred in Atkins's menagerie, the head-quarters of which 
were at Windsor. The mother was an imported tigress 
From Griffith's account ("Animal Kingdom," vol 11 
p 448, 1827) it would seem that the lion and tigress 
were about two years together, in the same cage, before 
any issue appeared The first litter, consisting of three 
-cubs, was bom at Windsor on October 17, 1824— 
being the result of a particular intercourse which lasted 
for ten or twelve days in the beginning of the previous 
July The cubs were shortly afterwards exhibited to his 
Majesty, who, according to the showman's own handbill 
—a copy of which has been lent to me by Dr William 
Frazer—christened them lion-tigers The lion died six 
weeks afterwards, and the cubs, as related by Griffith, 
were fostered by several bitches and a goat, and it was 
•expected would attain to maturity , but although there is 
no clear intimation as to the exact date when this was 
written, the figures of the cubs accompanying the account 
-are said to represent them at the age of only about three 
months It is stated by one writer, however, that they 
did not attain to maturity (" English Cyclopaedia Nat 
Hist," vol 11 p 763, art ^Felida:," 1854) 

The next litter was born at Edinburgh on December 
3t, 1827, according to Atkins's showbill and Sir William 
Jardine's works 1 There were two cubs, and it would 
seem that they were exhibited together with, and there¬ 
fore probably reared by, the mother, in the same den , 
but whether she were the same tigress as the mother of 
the previous litter is not clear 

They were seen by Sir William Jardine in September, 
1828, and his figures may have been taken from them , but 
it has some resemblance in details, though not in general 
pose, to the figures published by Griffith of the [824 
litter It would seem that Sir William was under the 
impression that it was these very cubs which were sub¬ 
sequently exhibited together with their parents in the 
flame cage in the autumn of 1829 But there is a difficulty 
in accepting this conclusion, because the stuffed specimens 
-of these two cubs still exist—one in the British Museum 
{Natural History) and Lhe other in the Science and Art 
Museum, Edinburgh. I have recently had opportunities 
of examining both, and I should be inclined to think that 
the cubs were not more than about nine or ten months 
old when they died So that either the cubs seen in 1829 
were bom subsequently to December 31, 1827, or the 
stufTed cubs just referred to must have been born previous 
to that date. That the cub in the British Museum was 
presented by J Atkins, of Windsor, is attested by Dr 
Gray's 11 Old List, 1 " page 40, which, through the courtesy 
of Dr Gunther, I have been able to consult. 

That the specimen in Edinburgh was one of those born 
in 1827, and figured by Sir William Jardine, is, indeed, 
fltated in the “ English Cyclopaedia," which adds that 
the cubs of tfaat litter died younp, Hence, it seems most 
probable that the cubs seen in the autumn of 1829 
belonged to a subsequent litter, as has been suggested 
above, Further, Mr J G. Robertson, formerly of 
Kilkenny, has informed me that he saw a lion, tigress, 
And their three hybrid cubs in one cage In Kilkenny, 
where they were brought by a showman about the year 
<833. They were the sole stock of the show. 

1 "Tbs MeoBfflrfa, Quidrupsdi/' Sir WUIlaa Jtrdln* (sad tditiooj. 

l.f$. 191, ip, 1830. 
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Accordingly, it seems that besides the definitely 
attested births of the years 1824 and 1827, there were 
also, probably, some others One of the accounts states 
that there is no great difficulty in promoting the union of 
the two species 

Besides the cub already referred to as having been pre¬ 
sented to the British Museum by J Atkins, 1 have also 
been shown by Dr Gunther unmounted skins of two re¬ 
puted hybrid lion-tiger cubs, which arc said in Dr Gray’s 
list to have been purchased from a dealer named Mathur, 
in 1842 They cannot, I think, have survived more than 
two or three days after birth, and their markings are too 
indistinct to justify any special description, particularly as 
their parentage is not more definitely attested But it is 
of some importance to place on record here what is said 
as to the markings of the cubs first referred to The 
specimens m the Bntish and the Edinburgh Museums 
are both somewhat faded In Gray's list the former is 
thus described “Hybrid cub between lion and tigress , 
yellow , back slightly waved, limbs and tail banded with 
black " 

Sir William Jardine merely says the general colour was 
not so bright as that of the tiger, and the transverse 
bands were more obscure 

Griffith describes the cubs he figured as follows — 

" Our mules, in common with ordinary lions, were bom 
without any traces of a mane, or of a tuft at the end of the 
tail Their fur in general was rather woolly , the external 
ear was pendant towards the extremity, the nails were 
constantly out, and not cased in the sheath, and in these 
particulars they agreed with the common cubs of lions 
Their colour was dirty yellow or blanket colour . but from 
the nose over the head, along the back and upper side of 
the tail the colour was much darker, and on these parts 
the transverse smpes were stronger, and Lhe forehead was 
covered with obscure spots, slighter indications of which 
also appeared on other parts of the body The shape of 
the head, as appears by the figures, is assimilated to that 
of the father's (the lion); the superfineness of the body on 
the other hand is like that of the tigress " (p. 449) 

Prof R H Traquair, F R S , keeper of the natural 
history division of the Edinburgh Museum, has kindly had 
a photograph taken of the specimen above referred to 
prepared for me, and the transverse markings arc dis¬ 
tinctly visible in this picture 

I am tempted to conclude this record with an extract 
from Atkins's somewhat quaintly-expressed handbill, 
which does not bear any date, but probably belonged to 
the year 182B The greater part 01 the bill consists of a 
long poetical description of the family with "a tigress 
their dam, and a lion their sire," and of the numerous 
distinguished persons who had paid them a visit The 
following prose portion will probably be sufficient to 
extract from what is possibly one of few still existing 
copies of the handbill 

"ATKIN’S IMMENSE MENAGERIE 

11 Wonderful Phenomenon in Nature 

“ The singular , and hitherto deemed impossible, occur¬ 
rence of Lion and Tigress in one den 

II Cohabiting and producing young, again took place in 
this menagerie, on the 31st of December, 1827, at the 
City of Edinburgh, when the royal tigress brought forth 
two fine cubs 1 I And they are now to be seen in the 
flame den with their sire and dam The first litter of 
these extraordinary animals were presented to our most 
gradoui Sovereign, when he was pleased to express con¬ 
siderable gratification, and to call them lion-tigers, than 
which a more appropriate name could not have been 
giveh The great interest the lion and tigress have 
excited is unprecedented, th$y are a source of irresistible 
attraction, especially as It re the only instance of lhe kind 
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ever known of animals so directly opposite in their dis¬ 
positions forming an attachment of such singular nature 
Their beautiful and interesting progeny are most admir¬ 
able productions of nature The group is truly pleasing 
and astonishing, and must be witnessed to form an ade- 
uate idea of them The remarkable instances of sub- 
ucd temper and association of animals to permit the 
keeper to enter their den, and to introduce their perfor¬ 
mance to the spectators, js the greatest phenomenon in 
natural history 51 

V Bali 

OBSERVATIONS OF ATMOSPHERIC 
ELECTRICITY IN AMERICA 1 

THE meteorological official of the United States 
known as u The Chief Signal Officer" has sanctioned 
the publication of this voluminous report of 320 quarto 
pages, embodying the lesult of a widespread photo¬ 
graphic record and direct reading of atmospheric electro¬ 
meters carried out under the auspices of the Uniled States 
Government during the years 1884 to 1888, with the 
immediately utilitarian object of ascertaining how far it 
was possible to use electrical indication in weather pre¬ 
diction As Mr Mendenhall says, “No studies or inves¬ 
tigations which did not bear upon this question were 
[considered] proper or allowable w 

Although thus limited in scope the actual observations 
made and here recorded can hardly fail to be of service 
to future investigators into this obscure subject 

The report begins with a historical introduction, in 
which it is admitted that electricity was first purposely 
drawn from the clouds in France by Buffon and 
D’AIibard about a month before Franklin tried his already 
projected experiment , and that de Saussure was one of 
the first to obtain fairly quantitative results and to detect 
a diurnal period 

Volta 11 hit upon the capi tal device of a burning match ” 
to replace the previous feeble collecting devices such as a 
bullet and wire shot up into the air But nothing really 
exact and continuous was do'ne lt until Sir W Thomson 
attacked the problem,” He introduced the quadrant elec¬ 
trometer and the water-dropper, which have been the 
universal recording instruments ever since 

In fact “ the work of Palmien on Mount Vesuvius 
constitutes perhaps the only extensive senes of observa¬ 
tions in which instruments founded on the original design 
of Sir W. Thomson have not been used ” 

In the States the first energetic and influential mover 
in the direction of a serious record appears to have been 
Prof Cleveland Abbd, who got himself authonsed in 
iS8oby the Chief Signal officer to consult with Prof Row¬ 
land on the subject, and afterwards with Prof Trowbridge, 
and to make arrangements for a series of effective obser¬ 
vations Under the auspices of these gentlemen a staff 
of observers were trained and suitable instruments 
obtained, tested, and improved Various collectors were 
tested, and in 1883 a photographic registration appara¬ 
tus of M Mascart was put into operation. In 1884 Mr 
Mendenhall “wa9 appointed to assume the direction of 
the work as chief of the physical laboratory and in¬ 
strument division of the office in Washington Stations 
were established in Washington, Baltimore, Boston, New 
Haven, Ithaca, and Ohio 

Mu£hwork was done in connection with electrometers 
by McAdie and McRae, but this is incorporated in the 
article 11 Electrometer ” of the 11 Ency Britt/' 

The instrument ultimately adopted was a quadrant 
electrometer of the Mascart pattern with special improve¬ 
ments, and was constructed by the Sodrfte Gdnevone A 
picture of it is given. 

1 “ Report ofSttttflu of AtnKMpberlfl Electricity ' By T C Mendenhall 
Extract from llmaSn of lb* National Academy or Scienci», iSSo. 

(waioineton,) 

n6. 1217 , vol. 47] 


The method of connecting the quadrants to the two 
equal halves of a water baLtery, so that they might always 
be at equal opposite potentials, and of attaching the 
needle to the collector, was after many trials adopted , 
partly because higher insulation was thus possible, partly 
in order to get a straight line law Deviation from this, 
due to what is called the “electric directing couple,” is 
not overlooked, but by a stiff suspension and smalt range 
it is minimised 

An interesting chapter is that on “collectors 1 The 
water-dropper was mostly used, but its freezing is apt to 
interrupt the record “ Sergeant Morrill experimented 
on a special flame collector,” supplied with gas at con 
slant pressure and arranged so that wind could not ex¬ 
tinguish it, and “before the termination of the work 
obtained very satisfactory results ” But in order to secure 
uniformity between different stations he also designed a 
mechanical collector—a clockwork machine with revolv¬ 
ing arm and intermittent contacts, which is virtually a 
gigantic replenishes utilising the atmospheric potential 
as an inductor, and thereby feeding ihe electrometer up to 
the same potential, It seems to be as quick In response 
as a water dropper (an important point, as some of the 
fluctuations of potential are very rapid), but “ as it was 
only completed towards the end of the period of observa 
tion nothing very definite can be said of its performance ’ 
An illustration of the ingenious device is given in detail 

Observations 

Preliminary records are given showing the curves goL 
at a roof station and a balcony station, also at different 
observatories in the same town Some also from the top 
of the Washington Monument, which naturally show far 
greater potential and changes than the instrument in the 
Signal Office 

There are plotted a number of zigzags obtained from 
the different stations about the States, and very compli¬ 
cated and entangled the record is None of the stations 
show any agreement , and, particularly at Ithaca, the elec¬ 
trometers seem usually to have been in a wildly excited 
state 

But during an Aurora on May 20, 1888, they were singu¬ 
larly quiet, and the remark is made “ It will be observed 
that the indications of the electrometer were positive 
during the day and night, and that no unusual fluctuations 
occurred.” 

The atmospheric potential is usually positive, and it 
has been often thought that a change to negative signal¬ 
ised bad weather Certainly this does frequently happen , 
sufficiently often to make it worth while specially to 
examine this point; and several curve charts are given to 
show that “negative electricity in clear weather was 
observed at most if not all of the Signal Service Stations 
on numerous occasions during the progress of the work 
In many cases precipitation occurred at points 10 to 100 
miles distant, but m others clear weather prevailed over 
almost the entire country A number of instances of 
negative potential during clear weather occurred at Ithaca, 
where careful attention was given to the matter of special 
observation by Mr. Schultze ” 

Effect of Dust , Hast, Fog 

“The effect of dust, haze, smoke, &c, in producing 
negative potential has been noticed by more than one 
observer [Query whether the negative potential can have 
ever produced or permitted the haze —O. J L,] Several 
instances of the action of clouds of dust were noted by 
Sergeant Morrill at Boston On March 7, 1888, in the 
afternoon the potential was observed to fall rapidly from 
- 90 10 - 270 upon the rising of an especially heavy cloud 
of dust, and similar phenomena were observed on 
April 7.” “ A fall of potential could be certfclnly predicted 
when a dust cloud was seen rising. On other days when 
high winds and dust clouds prevailed negative potential 
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was observed A figure is given of an observation at 
Terre Haute, Ind , on a day when a fog formed after sun¬ 
set! and the potential then rapidly fell from -j~ 1000 to 
— 200 volt 1411 11 The same phenomenon was frequently 

observed during the autumn when the formation ot a haze 
or fog just as the sun was setting was a common 
occurrence 5J 

The observer at Terre Haute (Sergeant McRae) wisely 
made special observations as to the possible effect of 
locomotives on a railway a quarter of a mile distant , 
but, so far as the recods show, the passage of a train, 
when not happening to coincide with a fog formation, 
did not seem to disturb the curves 

Clouds and Wind 

“ The direct action of a cloud or group of clouds in 

P roducing a fall of potential was often observed " 
or instance the following at Boston — 11 In the 
morning of January 3, i 898 , the potential had been 
steadily positive At 11 30 it was + 32 volts, from which 
it fell steadily at the approach toward the zenith of a 
small cumulus cloud, reaching - 21 volts As the cloud 
passed away the potential rose to + 6, again falling to 
- 31 as a large mass of cumulus clouds approached 
Later the sky became overcast, and the potential became 
steadily negative 

u On June 7, at 5 30 p m , the potential fell from + 43 
to “ 173 , ft nd then rose slowly to its former value The 
rise and fall occupied fifteen minutes, and coincided with 
the appearance over the buildings to the west of a fleecy 
cirro-stratus cloud and its disappearance over the institute 
building in which the electrometer was located 

“ Again, on June 9 the potential was positive all day up 
to p p,m At that hour it fell from +73 to - 113, then 
rising to + 52 The sky was nearly free from clouds, and 
the fluctuation coincided with the approach and departure 
of a cirro-stratus cloud, passing about 15 0 from the 
zenith The inductive action of the cloud was plainly 
suggested in all of these cases ” 

High wind also usually causes a drop of potential 

Averages 

Some charts are then given of average monthly 
potentials, showing nearly always positive average values, 
highest in the winler, lowest in summer 

Some smoothed diurnal curves are also given, and 
“seem to indicate the existence of two principal maxima 
of potential in the day, and also in a general way that 
one of these occurs not many hours before noon and the 
other toward Lhe latter part of the day " 

Thunderstorms 

Special attention was paid to the observations before, 
during, and after the occurrence of thunderstorms, but 
the needle then dashes wildly to either side, and sparks 
often begin to pass And the remark is made — 11 Aside 
from the general characteristics (rapidity and range of 
fluctuation) these potential curves seem to have little in 
common The examination of a few cases only might 
lead to interesting conclusions, which would almost cer¬ 
tainly be overthrown by the study of a greater number. 
Sometimes the potential falls rather steadily until the 
violent movements begin, but sometimes it rises just as 
long and steadily. In many 1 cases the fluctuations start 
from a highpofltive, while in many others the reverse is 
the case Tne storm is usually accompanied by precipi¬ 
tation ) sometimes this begins before the needle starts on 
its series of swings from side to side, and sometimes these 
ttiovetncnts precede precipitation. The steady nse of 
potential for some hours immediately following a thunder¬ 
storm may mean that clear and fair weather Is to be ex¬ 
pected, hot Fig. 71 is good evidence that it may also be 
rtuerpreted to mean inat another thunderstorm is just 
it hand.* * 
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“Although these records are somewhat unsatisfactory 
as far as throwing any light upon the nature of thunder¬ 
storms, it must not be forgotten that with a single 
exception [two stations at Washington] none of these 
storms have influenced more than one station The 
complete investigation of a storm would demand a large 
number of observing stations relatively near to each 
other* by means of which a full history of the potential 
changes about and in all parts of the storm could be 
obtained 

11 Such an examination might result in bringing order 
and system out of what seems ac present little Jess than 
confusion ” 

Then follow many specimens of the actual photographic 
record at Baltimore on days when lightning occurred, 
and finally a mass of tables embodying abstracts of 
results at the different stations, and also some taken at 
Kew and Greenwich in England , though at both of 
these institutions the scale used appears to be arbitrary 

General Conclusions 

Among the conclusions the following may be noted 
“ Instruments similar in every respect, separated by a 
distance of a hundred meters may give very dissimilar 
indications" (Not merely, it 13 explained, as regards 
absolute values only, which may be expected to disagree, 
but as regards fluctuations also) 11 Observers were in¬ 
structed to study the appearance of negative electricity 
before and after and during precipitations, and at one 
time the hope was indulged in by the writer, as well as 
by several of the observers, that this phenomenon might 
afford great assistance in the prediction of local storms, 
rains, snows, &c , which offer so much difficulty in 
forecasting by present methods. 

“ Further observation and investigation, however, did 
not justify this expectation, serving rather to increase 
the meteorological conditions under which negative po¬ 
tential might be looked for, and to diminish the defini¬ 
tion of relationship between it and precipitation That 
negative electricity 19 tolerablv certain to be observed 
in connection with precipitation in a majority of cases 
is doubtless true, but it does not appear in such a way 
as to be of any value in forecasting " 

Near the end of the historical introduction we learn 
with regret that the observations thus tabulated and 
discussed are now no longer going on 

“In August, 1888, all observations were discontinued 
It was thought that a sufficient number had been accu¬ 
mulated to decide the question of their use in weather 
forecasting, and in fact their study up to that date gave 
little encouragement in that direction" "Many ques¬ 
tions of great scientific interest had to be set aside 
for those likely to be of immediate practical value *' 

The amount of material thus rapidly accumulated, 
centralised, and well discussed, is typical of what can be 
done under efficient Government authorisation and by 
the head of a National Laboratory The carrying on of 
the research for immediate utilitarian ends, and stopping 
it as soon as it was seen that the results aimed at were 
not forthcoming, 19 perhaps also typical 

It is to be hoped that some day the question will be 
reopened, and a fresh sene9 of results obtained So far 
as 1 (who am by no means a meteorologist) can judge, I 
should surmise that a number of fairly concentrated 
stations over a large plain would be desirable , and also 
that the vertical gradient of potential should be attempted 
by a series of collectors at different attitudes on a tall 
mast, or possibly up a hili-sidc 

Further, the general aspect of the curves seems to me 
to suggest that the instruments were almost too sensitive 
and not sufficiently dead-beat They should be quick 
id indication and at the same time thoroughly damped, 
10 that the record shalT contain as little as possible of 
any effect due to instrumental inertia Some very light 
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quartz-fibre instrument might be devised, and perhaps it 
might contain its own recording apparatus in a compact 
form, so as to make registration a much easier and less 
cumbrous business than it has been hitherto. 

When so much is unknown it is a mistake to begin by 
observing with too great intricacy of detail The salient 
features should be first obtained, and then attention 
directed to the minutiae , but one of the first things to do 
Is to arrange that every swing in the curve shall mean 
a swing of atmospheric potential, and not a mere excur¬ 
sion ofa heavy needle 

I hope that the energy, skill, and judgment of the 
various observers in the States, and of Mr Mendenhall, 
the author of this valuable report, may be utilised through 
the resources of the U S Government by the inauguration 
of a fresh senes of observations under somewhat different 
conditions, and without the hamper of any immediately 
specified practical object Oliver J Lodge 


THE PRESERVATION OF THE NATIVE 
BIRDS OF NE W ZEALAND 

T N our issue of September 16 last year (vol xlvi 
* p 502) we printed an excellent memorandum 
drawn up by Lord Onslow, late Governor of New Zea¬ 
land, relating to a proposal for the preservation 
of the native birds of that colonv by setting apart 
two islands for this purpose, namely, Little Barrier 
or Hauturn Island in the north, and Resolution Island in 
the south As regards the first of these islands, we have 
lately received a copy of the report by Mr Henry Wright 
(addressed to the Hon John Dallance, Premier of New 
Zealand) upon the subject According to Mr Wright, 
Hauturn Island, in the Gulf of Hauraki, which is almost 
circular in shape, and contains an area of from 9000 to 
10,000 acres, rising in the middle to an elevation of about 
2000 feet, is very well adapted for the purpose required 
Writing with a thorough knowledge of all the north 
island, Mr Wright is able to say that there is no other 
art of it where Lhe native birds are to be found in anything 
ke such profusion and variety He gives a list of forty 
species 10 be met with within its limits, and mentions as 
particular varieties the slitch-bird or kotihe (Pogonorms 
ctttcia) and the large dark kiwi {Apteryxbtmen) as both 
found there There are slight difficulties In the way of 
the project, such as the presence of about a dozen Maoris 
now living on the island, and of a claimant for the tim¬ 
ber, which, in the shape of kauri pine {Dammara aus¬ 
tralis), Is present in large quantities There are no 
Weka Rails {Ocydromus) in the island to destroy the 
birdi 1 eggs, and there are no bees^ which, for some 
reasons, are considered to be highly inimical to the native 
birds in New Zealand The wild pigs, formerly numerous, 
have been killed out, and the mutton-bird {CEstrelata 
gouldi), the young of which were formerly eaten by the 
pigs, will consequently be able to breed again undis¬ 
turbed Cats unfortunately are very numerous, but Mr. 
Wright proposes to offer at once a reward for their de¬ 
struction, which is, of course, of great importance. 

Mr Wright’s report seems qthte convincing as to the 
suitability of Hauturn Island for the object in view, but 
we rtgret tb hear chat some difficulties have arisen In the 
Parliament of New Zealand as to the appropriation of the 
fundi required for the purpose. 

Lord Onslow, however, is not disposed to let the matter 
diop, and will, we are sure, be strongly iupported by 
Lord Glasgow, the present Governor of New Zealand, in 
carrying the matter to a successful issue. The Council of 
the Zoological Society of London, whose attention has 
been called 10 the subject, have passed in its favour 
the following resolutions, which were communicated to a 
general meeting df body on the 16 th inst 

(1) The council ofthe Society have learnt with great 
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satisfaction the steps that were proposed to be taken by 
the Earl of Onslow, when Governor of New Zealand, 
and by the Houses of General Assembly for the pre¬ 
servation of the native birds of New Zealand, by reserv¬ 
ing certain small islands suitable for the purpose, and by 
affording the birds special protection on these islands 

(2) The council much regret to hear that difficulties 
have been encountered m carrying out this plan as regards 
one of these islands (Little Barrier Island), and trust that 
the Government of New Zealand may be Induced to take 
the necessary steps to overcome these difficulties and to 
carry out this excellent scheme in its entirety 

(3) The council venture to suggest that besides the 
native birds to be protected in these reserves shelter 
should also be afforded to the remarkable Saurian, the 
Tuatera Lizard {Sphenodonpunctatus), which is at present 
restricted to some small islands on the north coast of New 
Zealand, in the Bay of Plenty 

These resolutions have been communicated to the pre¬ 
sent Governor of New Zealand, and will, we trust, be of 
some assistance to him in inducing his Ministers to carry 
this excellent scheme into execution 


THE EARTHQUAKES IN ZANTE. 

HE following is a list of the shocks of earthquake at 
Zante, compiled from telegrams published in the 
Times and Standard —January 31, at daybreak, the 
most destructive earthquake, of which, however, some 
warning must have btj&n given, if we may judge from the 
Comparatively small Joss of life Other slighter shocks 
followed during the day February l, 2 a m , another 
severe shock, felt also in Cephalonia. February 2, two 
more violent shocks, one of which caused some fresh 
damage. February 3, further shocks, but less frequent 
and violent February 5, another violent shock. February 

6, continued shocks of slight intensity, followed by three 
more severe ones in the afternoon and evening. February 

7, another violent shock in the morning, resulting in but 
little additional damage February 8, some slight shocks. 
February io, some slight shocks in different districts 
February n, 1 a.m , a somewhat severe shock, followed 
by a succession of shocks between 8 and 9pm February 
12, further shocks in the early morning, soon after mid¬ 
night, and again at intervals during the day February 
13 or 14, renewed slight shocks, accompanied by loud sub¬ 
terranean rumblings The Athens correspondent of the 
Times , telegraphing on February 20, saya 11 The shocks 
of earthquake continue at Zante, with varying degrees of 
violence No serious damage 11 reported, but those who 
are compelled to live m the half-ruined or insecure houses 
are exposed to frequent alarms/’ It is estimated that the 
total loss of property dufe to the shocks may exceed 
,£600,000, 

According to a telegram in the Times for February 6, 
the tide in Venice on the evening of February 1 “eboed 
so low as to leave several of the canals without water 
The gondola traffic was interrupted at different points, 
and many of those craft were stranded. This phenomenon 
corresponded with the earthquakes at Zante and Cepha- 
Jonia.” A simple calculation will show, however, that 
this can hardly have been due to the principal shock. 
The straight line joining Zante and Venice pastes almost 
directly up the Adriatic, and its length is roughly 720 
miles. Taking the time between daybreak on January 31 
and the evening of Eeb 1 at 36 hours, this would give 
for the sea-wave an ipfruge velocity of 20 mUes an hour, 
corresponding to an average depth of about 30 feet, whicb 
is considerably less than the actual amount, the mean 
depth of the Adriatic being no fathoms. 

Earthquakes are frequent In Zante, and sometimes 
very severe. One of the most destructive shocks, which 
occurred on October^, 1840, iq^Ucribed by Ansted in 
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his work on the Ionian Islands (pp 415-419) chiefly from 
the report of the Lord High Commissioner, Sir Howard 
Douglas. The prison was in this cate also unroofed, and 
hardly a house in the town of Zante escaped some injury 
All ol the villages on, or bordering On, the plain suffered 
more or less, especially Sculikado, which was reduced to 
a heap of ruins The total amount of damage done was 
estimated at not less than ^£300,000 The great earth¬ 
quake was followed by a large cumber of others, 
some very severe, ninety-five Doing counted up to 
November 4 Ansted notes (pp 368, 369) the 
curious fact that each of the Ionian Islands seems 
for the most part to have its own earthquakes, 
independently of the others About the year 1818, 
he says, all the sensible shocks in Cephalonia and 
Zante were tabulated, the record extending over two and 
a quarter years “ During this time thirty distinct and 
well-marked shockggwere recorded in Cephaloma , but in 
no case did the shdcks in Zante, although nearly con¬ 
temporaneous, absolutely coincide with them In most 
case# an interval of some days, and almost always more 
than twenty-four hours, seems to have elapsed between 
the times of the disturbances in the two, although they 
are so near that in these days [l86j] of long range, a 
cannon-shot fired from the one might reach to the 
other ” 


NOTES 

The French Academy of Sciencerfcgs opened a subscription 
in support of the movement for the publication of the writings 
of Jean Servan Stas and the erection of a monument in his 
memory, 

A MEETING of delegates of the Academies of Science at 
Berlin, Gottingen, Leipzig, Munich, and Vienna was held on 
January 29, under Lhe presidency of Prof Ribbeck The object 
of the meeting was to prepare the way for a lort of federal union 
of the various German scientific societies, so that they may be able 
to act together about Important matters of common interest A 
hope was expressed that a great International confederation of 
Scientific societies might ultimately be formed 

Announcement has been made of the death, on February 
at Hendaye, in the Department of the Basses Pyrenees 
in hla sixty-eighth year, of M Victor Aimt L^on Olphe Gal 
Hard, author, among other works, of 11 Contributions k la Faune 
OmUbofogique de ('Europe Occidentate,' 1 in forty hvraisona (of 
which the last was published in 1B92) giving an elaborate de¬ 
scription of the birds not merely of Western but of almost the 
whole of Europe, to say nothing of allied species belonging 
to other countries. M Olphe Gafliard (whose name ft w writers, 
tvqQ Frenchmen, spell correctly) was remarkable among his 
couqtrytnen for his knowledge of other languages than his own, 
and his recognition of the work! of foreign ornithologists standi 
out la great contrast with (hit accorded to them by most con¬ 
tinental authors, He translated Into French several valuable 
papers written In Swedish and other tongues as little known, 
tfcsii bringing them before readers to whom they would have been 
otherwise Inaccessible, while be still further showed his apprecia¬ 
tion foreign naturalists by introducing into his principal work 
portraits of Johann Friedrich Neumann and William Mac- 
gUJIvray os (be representative ornithologists of Germany and 
Great Britain. The earliest performance by which M Olphe- 
Gel Hard will be remembered was hi» description in the Amnales 
of lha National Society of Lyons for 185a of the interesting Al¬ 
gerian bird which In Called EHtJuuu* Afoujstm', after a French 
enny-stugeon of ihpt name who had recognised it as a new 
species In 1B46. Inihe following year 1 pea mens of it were 
procured by Um latt fljn’Loau Fraser, and placed In the British 

NO. 1217, VOL 47] 


Museum, but they met no kind reception there then, or even 
later, for the species finds itself In lha Catalog** of Bird* (viL 
p ao) far removed from what all naturalists who have observed 
it m life declare to he its nearest relations—lhe Stonechats or 
the Redstarts—and shot into the rubbish-hole placarded Jims* 
hida t where no one would ever think of looking for it, M 
Olphe Galliard’i latest publication consisted of letters addressed 
to him by the somewhat eccentric Christian I udwig Brehm, 
which appeared in the Ormthologtschfs Jahrbitch for 1892 

A meeting of conchologfsfo is to be held at 67, Chancery 
Lane, on Monday, February 27, at 8 p m , for the purpose of 
founding a 11 Malacological Society of London ” 

The Geologists’ Association has arranged for a visit of the 
members to the British Museum (Natural History), Croat veil 
Road, on^March 18, when Mr W Carruthers will give a demon¬ 
stration on “ Gymnosperms from the Devonian to the present 
lime 11 There will be an excursion to Norwich, Cromer, and 
Lowestoft at Easter 

Some admirable suggestions for the guidance of teachers of 
evening classes in wood working under (he direction of County 
Councils have been prepared by lhe Examination Board and 
Committee of the City and Guilds of London Institute The 
suggestions relate to drawing lessons, object lessons, and bench 
work lessons 

THE type of weather during the past week has undergone but 
little change from that of the preceding week Anticyclonic 
areas lay over Scandinavia and SpaiD, and low pressure systems 
continued to skirt our north and west coasts The general 
conditions, however, were much quieter, aUhough a deep def 
pression reached the west of Ireland on Sunday, causing gales 
on our western coasts. On Tuesday a large and important dis¬ 
turbance arrived over the south-west of England from off the 
Atlantic, and the wind circulation around its central area was 
complete The difference of barometric pressure wai, however, 
by no means large in different parts of the kingdom, and con¬ 
sequently there was not much wind The barometer fell as 
low as 28 7 inches over the centre of the cyclonic area, aud later 
durmg lhe day the disturbance continued its passage across 
England, and was accompanied by heavy rain Temperature 
continued high for the season, the dally maxima ranging gener 
ally from 45“ 10 55°, while on Sunday, the 19th inst , the ther¬ 
mometer rose to 6o a in the inland parts of England. In London 
it reached 59°, which was a higher reading than had been 
recorded bo early m the year since 1878 The sky was excep¬ 
tionally hnilmni in the east and south-east on that day, but on 
the whole Lhe nr has been very damp throughout the week, 
and rainfall has been of almost dally occurrence For the week 
ended the iSth insf Lhe rainfall exceeded ibe mean in all dis¬ 
tricts, except In the east of Englxnd. In tho west of Scotland 
and the south-west of England the excess was considerable 
Bright sunshine only exceeded the normal amount in Ireland 
and the north and east of Scotland 

The Pilot Chart of tha North Atlantic Ocean for February, 
1893, shows that the weather in the North Atlantic during 
January was not abnormally severe, and that the eastern part of 
the ocean was unusually free from storms A map is given 
illustrating (he great size and seventy of (he hurricane of 
December 12 last, which bad moved rapidly from Haiterai in 
an east north-east direction. At the time selected for illustra¬ 
tion, whan the can tie lay in longitude 36" weit, ihe storm area 
covered the entire Atlantia from Labrador and Nova Scotia to 
Madeira, Portugal, and Ireland Somo very low barometer 
readings were recorded, the lowest befog 27 75 inches. There 
was a large amount of Ice during January along the coast of 
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America, as far south as Hatteras , in Chesapeake Bay it was 
reported to be thicker tklfya for twenty-five years. 

The official report of the International Meteorological Con¬ 
ference at MuntdIF from August 26 to September 2 , 1691, has 
now been issued It contains protocols of the various meetings, 
with ippeatj^ces and supplements 

Thessaly was supposed to have got nd of the plague of field 
mice, but It appears that the congratulations offered to her were 
somewhat premature The Athena correspondent of the Times 
telegraphs that swarms of these troublesome creatures are begin¬ 
ning to reappear both in Thessaly and in the neighbouring dis¬ 
trict of Phthiotis "It was hoped," he says, " that the severe 
cold and heavy rains of the last few months had exterminated 
them, but they seem to have taken refuge in the mountains, and 
are now returning in large numbers to the plains The Prefect 
of Phthiotis has applied to the Government for instructions as to 
the best means of dealing with this destructive pest " 

According to a correspondent of the Scotsman, writing from 
Borthwickbrae, Selkirkshire, the mice pest in Scotland has 
greatly diminished, if it has not entirely disappeared, during 
the last two months " The great abundance of owls," he says, 
"coupled with the very severe weather, has no doubt given 
them a check." During thf severe storm of last month the 
owls, unfortunately, Buffered alio The keeper at Alemoor 
Loch counted over thirty of the short-eared or heather owl, and 
eight kestrel hawks—some lying dead, others able to fly a few 
yards only, while several sat until lifted in the hands The 
short-eared o&li did not go to the woods to roost, which were 
close to the loch, but trerc in the willows and reeds along the 
edge of l^e loch v+ 

Sih Edward Birkbeck has accepted the presidency of the 
British Sea-Anglers’ Society, which was founded recently at a 
meeting held in London IL is proposed that the Society 
ahall hive branches in all parts of the United Kingdom, and the 
members hope that they may be able not only to secure for 
themselves certain advantages in connection with their favourite 
sport, but to be of some public service. The chairman of the 
preliminary meeting, Mr C H Cook, touched on the question 
of legislation for the protection of sea fish. 11 1 hope," he said, 
"that the anglers will Lake up the came of Immature sea-fish 
Already a movement, to which we may give a strong impetus, 
is rolling forward in this direction, but it Is checked by the traw¬ 
lers’ interests. The harm done by these men is almost incalculable 
I have seen $elr neti within a stone’s throw of the shore, in less 
than three fathoms of water, where they scoop up and destroy 
the infant fish by the million It may be that the evidence ten¬ 
dered by trustworthy members of the Sea-Anglers’ Society may 
be the means of puiting an end to inshore trawling I hope it 
will It often happens that the information given to the Fishery 
Boards Is wilfully misleading, owing to It being given by fisher* 
men, who fear they will lose their living ’’ 

The Connell of the Cremation Society of England, in its 
Report for 1892, ax presses much satisfaction with the progress 
made by the cause which the Society represents. It seems that 
within the year no fewer than 104 bodies were cremated, 11 In¬ 
cluding a large proportion of individuals well known In society 
by their "connection with art, science, or literature, or by a 
dUtiqguljfeed position of some other kind, ten having been 
members of the medical profession." 

Me A, H. S. Lucas, who haa edited the Victorian 
Naturalist admirably since It was started nearly nine yean ago, 
haa tendered his resignation In consequence of his election to 
the head-mastership of Newington College, Sydney. The Field 
Naturalists’ Clujt, of Victoria, to which the magazine belongs, 
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has expressed Its cordUI.thanks to Nfft^Luca* for his services 
Mr F, G A, Barnard, who hfcs been both secretary fud 
librarian of the dub, will not for the present as Mr .Lucas'a 
successor, Sp- . 

A host interesting and suggestive paper on "pottery glazes 1 
their classification ao4 decorative value in oersraic design " was 
read by Mr W P Rix at the meeting of the Society of Arts on 
February 7 It Ii printed in the current number of the Society’s 
Journal Mr Klx tries to show that the relative merit of various 
glazes is based upon certain optical principles, which have only 
been partially examined by men of science, and that these pnn 
ciples, underlying the pleasurable sensations to the eye, really 
govern that which we are pleased to call good taate and ex¬ 
cellence, 90 far as glazes are concerned, and are not mere matters 
of opinion The reading of the paper was followed by a lively 
discussion, in the course of which Mr. Bums quoted a saying 
attributed to Mr Gladstone, that a fine piece of glaze 11 fecli 
like the touch of a baby's hand,” Mr Blnns had often Men 
struck with the aptness of the Illustration There was a pdMplIiar 
soft texture in a fine piece of glaze that only a connoisseur could 
appreciate 

The Times of Tuesday gives an account of a process by 
which anthracite coal bricks are now being manufactured The 
bricks are made of grains of anthracite dust, which are forced 
to cohere by means of a special cementing compound and by 
great pressure The coal dust is mixed with the binding mat 
arial id the proportion of $6 per cent of the former to 4 per cent. 
ofHbe latter The compound is fed into a mixer, where it meets 
a jet of steam, a stiff paste being formed, which u delivered 
successively into a senes of moulds under a pressure of 25 cwt, 
As the mould plate revolves, the charge in each mould is brought 
between two rams, which exert a pressure of two tons per square 
inch on each side of the charge, forming a very dense and homo¬ 
geneous coal brick The brick, still in the mould, passes on to 
the delivery ram, by which it is pushed out on to a table, and is 
removed for the market These coal bricks are said to make an 
excellent fuel and to possess a very high efficiency for steam- 
raising purposes. The Junes thinks that with such a fuel at the 
disposal of the public there is room to hope for a reduction In 
the pollution of the atmosphere of towns, as well as a reduction 
in the coal bills of steamship com ponies and of steam mere 
generally It adds that the invention is being worked by the 
Coal Brick Syndicate, of 2, Trafalgar-bull dings, Northumber¬ 
land Avenue, London 

It seemi that senoas depredations have been committed 
among the recently-discovered Phoenician tombs at Gebel 
Imtarfa, in Malta. The Mediterranean Naturalist says that 
the manner in which not only these tombs, but many others, 
have been rifled of their contents by irresponsible curiosity 
hunters, and the state In which many of the ancient ruins of the 
islands now are constitute a disgrace to European archeological 
science. More has been done to obliterate and destroy vestiges 
of Malta's ancient history during Lhe last two centuries than 
was effected in the preceding two thousand years. Orders have 
been issued from head-quarters, Valletta, to the effect that the 
District Commanding Royal EngLnecr is to report immediately 
any discoveries of undent tombs, burial places, or pottery that 
may occur in course of excavations for works, or come to light 
Id any way; and that suob'pbjedi are to be carefully preserved 
until they have been inspeOpd by an offioer of the Civil Govern¬ 
ment, and left untouched in sum until this inspection has been 
made. 


A Discussion on Mr, JL G Carey’s paper—to which we 
lately referred—on the bridges of the Manchester Ship Canal Is 
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reported in the new lostfStoent of the Transactions of the Insti¬ 
tution of Engineers and Shipbuilders in Scotland. Mr Carey, 
in thp cdtoe of hi*reply Co the rerloua speakers, alluded to the 
question as to the value of nftaeaUng steel. He said that, so 
far aj his experience went, wheeling steel certainly removed all 
stress. At the Forth Bridge they were very carious about this 
■abject They had > single strip of steel, which they strained 
up to some 30 tlmei, to about 23 tons on the square inch After 
every straining, it was annealed That went on for days and 
weeks, and the steel seemed to be literally the same as when 
they started The experiment grew wearisome, and ultimately, 
when the strain was run up inadvertently to about 30 tons per 
square inch, and the specimen finally broke, it was almost a 
relief, but it proved that the annealing of steel removed all 
Strain, and that, although injured, if annealed, it seemed to 
recover Its former properties 

A VALUABLE synonymic and bibliographical catalogue of the 
New Zealand land and freshwater Mollusca, by H Suter, was 
comiM|nicated to the Llnnean Society of New South Wales at 
its meeting on December 28. In 1&S0 Prof Hutton, m his 
11 Manual of the New Zealand Mollusca," enumerated 125 
species of land, fresh, and brackish water molluscs Since then 
zoology has made such rapid strides that this fauna is raised in 
Mr Suler's catalogue to a total of 178 species, divided by him 
into 45 genera The land mollusca embrace 142 species, of 
which 15 are opercuiate , the fluvialile shells are reckoned at 
32, 12 being bivalves and 7 opercuiate univalves This large 
addition of one-third to the lisL of twelve years ago is not the 
greatest advantage the present catalogue has over its prede¬ 
cessor, numerous species are now removed which, by the negli¬ 
gence of collectors or-the errors of European authors, were 
formerly included among the sheila of New Zealand The 
attention bestowed during the last decade upon the anatomy of 
the New Zealand snails has furnished data for a more natural 
classification, while the Increase of colonial libraries has facili¬ 
tated the quotation of fuller references Lhan were previously 
available 

Mr J M STAHL, Illinois, has much to say in the American 
Agneuitunst about the virtues of wood ashes. Speaking of 
them ai a medicine for farm animals, he says he has found them 
of great value He has raised swine rather extensively for more 

than twenty years without cholera or swine plague, and has not 
lost one per ceot. of his hogs from disease He keeps wood 
ashes, and charcoal mixed with Balt, constantly before his swine 
Id a large covered box with holes two-by-six inches near the 
bottom. The hogs will work the mixture out through these holes 
ai fait ai they want it. He selects ashes rich m charcoal, and 
mixes three parts of ashes to one of salt There is no danger of 
the swine eating too much of this mixture, or of pare salt, if it 11 
kept constantly before them, and they are provided with water. 
The beneficial effects of the mixture are quite marked, especially 
when the bogs are fattened on fresh maize. A little wood 
given to horses, U also, he maintains, very beneficial In 
thirty-seven yean 1 experience upon the farm he has lost but one 
taw, and this was overheated in the horse-power of a thresh- 
log-machine during his absence, and the only n condition 
powder * he has ever used has beqn clean wood ashes. The 
**he» may be given by putting an even teaspoouful on the oats 
twice a week, but he prefers to keep the ashes and salt mixture 
constantly before the horses, and has made for it a little com¬ 
partment In one corner of the feed box. HU experience 11 that 
the best condition powder Is a mixture of three parts wood ashes 
to^ae of salt j and that when ft U given regularly, and reason¬ 
able Gan and Intelligence are used In handling the hors*, no 
°ther medicines are necessary Mr. Stahl has also great faith 

the effi c a cy of wood ashes as a fertiliser. 
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A valuable paper on the industrial resources of the 
Cxucabus, by an Austrian official, Her#G Sedlaczek, is sum¬ 
marised in the Board of Trade Journal for February Dealing 
with the silk Industry, the author says that theffiussian Govern¬ 
ment has spent more money for the furtherance of this depart¬ 
ment of trade than for any other industrial purpose in Caucasia, 
and that the results are in no way commensurate with the 
trouble and outlay Although the country possesses innumer¬ 
able mulberry trees, in some parts forming veritable forests, 
and excellently suited for fcrating silkworms, although the 
climatic conditions are favouraon, and the inhabitants have from 
time immemorial been familiar with the working up of the raw 
material, the most untiring efforts of the Government have 
proved little else than a struggle to preserve the mere existence 
of the silk culture and industry. The estimated production of 
silk in Transcaucasia at Lhe present day is 36,000 poud*, 
although in 1855 it was 30,000 pouds The average value of 
the produce is laid to be about 6,000,000 roubles Consider 
able advance has been made in reeling, spinning, and twisting , 
new foreign machinery is everywhere at work, and all that 11 
wanting is a good raw material, the production of which is, 
however, being constantly prevented, on the one hand by dis¬ 
ease in the worms, and on the other b£ the indolence of the 
producers The Russian demand for ill k ls far from covered by 
native production, silk being annuafjy imported to the value of 
about 12^ millions of roubles, while the exports amount only to 
about 3,000,000 roubles in value In spite of protective duties 
the imports are increasing while the export^ere decreasing 

Many marine animals (radiolana, ctenophora, &c ) rue and 
sink slowly in tju water, having some means, apparently, of 
changing their specific gravity Thh has been recently studied 
by Herr Verworn {PflUgtr's Arch\v\ in the case of Thalcusxcolla 
nuclta£a l a radiolanan about the size of a pea. It has a central 
capsule with nucleus, a coarse endoplasm, a, vacuole-layer, a 
gelatinous layer, and ray like processes As a rule, these 
animals float at the surface They sink on seizing food heavier 
than themselves, also when strongly stimulated by shaking, or 
by chemical agents It was found that the central capsule and 
the gelatinous layer are both heavier than sea water, while the 
vacuole layer 11 lighter On being stimulated, Lhe pseudopodia 
(or processes) were drawn into the vacuole-layer, and the pro¬ 
toplasm also retired from this, the walls of the vacuoles flatten¬ 
ing from without inwards, till at length very little of them was 
left Then the animal began to Sink At the bottom the 
vacuoles were soon regenerated, and the animal floie again 
Thus it appears that the vacuole layer is Lhe hydrostatic appar¬ 
atus of these organisms, the vacuole liquid being that part of 
the cell which is lighter than sea water, and keeps the cell at 
the surface The same probably holds good with other pelagic 
animals That the vacuole liquid Is lighter than the sea-water 
from which it comes is no difficulty, since it is known that 
living protoplasm is impermeahle for many salts. 

A volumetric method for determining the amount of 
chromium in a specimen of steel has become a great metallur" 
gicaJ desideratum since the good qualities conferred upon steel 
by iti addition have become generally known Such a method 
11 described by G Gnorgls, of the University of Rome, in Lhe 
Atti of the Accmdemta dii Linca It is founded upon the 
formation of potassium chromate and hydrated manganese 
sesquloxide on adding a solution of potassium permanganate to 
a solution of sesquioxide of chromium in potassium hydrate. 
Ten grammes of the steel are dissolved in a mixture of sulphuric 
and aitrie acids (3 to 1), the solution u made up to 1 litre with 
distilled water, and 230 c.c. are made just alkaline with sodium 
hydrate, and treated with hot permanganate of potash till the 
solution assumes a red colour After cooling the whole I4 
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poured into a flask of jpo c c capacity, filling up with water. 
400 C.C. are filtered through a dry filter, acidified with sulphuric 
acid, reduced tjy SO r and concentrated to 200 or 100 c c , 
according to the quantity of chromium probably present 
Donalh's method may then be employed, consisting in the 
addition of the chromium salt prepared as above described, to 
a measured quantity of a standard permanganate solution, and 
watching for the golden yellow colour auumed by the mixture 
when the permanganate is all dissolved, 1 e when all the 
chromium exists in the form df a chromate, from which the 
amount of chromium is easily calculated It is said that this 
process is extremely accurate, and requires only a small fraction 
of the time required by gravimetric methods 

The subject of dew appears to be still Involved in some con¬ 
troversy. An experimental contribution to it has been recently 
made by Herr Wollny ( Forschungcn , fltc ), who used plants in 
glazed pots with earth of varying moisture, some of these being 
allowed to radiate freely on favourable nights, while others were 
screened The following is a brief outline of Herr Wollny’s 
views .—Dew depends partly on evaporation from the ground, 
partly on transpiration. It is at present doubtful whether pre¬ 
cipitates from the air share in it or not A cloudy sky weakens 
the cooling process without^stopping It wholly With copious 
radiation, the temperature minimum is at the surface of the plant- 
covenng (of the ground), and here the aqueous vapour rising 
from the warm grouad Is partly precipitated With Increase ol 
the ground-heat downward there is increase of the water brought 
up by the plants, which is given up as vapour and condensed 
The more moisture there is in the ground, the more water is 
evaporated from the ground and the plants Dew formation is 
usually favoured by the larger number of stomata on the under 
surface of leaves than on the upper On a given surface of 
ground the dew ii more plentiful the stronger the plant organs 
above ground, and the closer the plant growth The temper 
ature of still air increases from the surface to a certain limit (at 
about 5 feet over grass it was sometimes 4 0 or 5 0 C. warmer than 
on the ground) In experiments with blotting paper, cotton wool, 
feathers, and asbestos, the first was much moistened, while 
the othen showed dew in drops Bodies of organic origin at¬ 
tract more moisture than those of mineral (a case of hygroscopic 
absorption). For vegetation, the author considers the benefit of 
dew but trifling Of the whole annual precipitation at Munich 
dew only gave 3 23 per cent, 

With the present year the weekly Botamschc Ztilung enters 
on the fifty-first year of iLs existence, and Grafzu Sol ms La u bach 
gives with the fint number of the year an Interesting sketch of 
ill history, uninterrupted for half a century, even during the 
stormy period of 1847-1B49 The inception of the undertaking 
was due to the suggestion of a botanist still living, Dr Carl 
MUUer, of Halle The first number of the Botamscht Zetiung 
appealed on January 9, 1843, under the editorship of Von 
Mobl and Schlechtendab The editorial chair has been occupied 
since then by some of the most distinguished German botanists, 
De Bary, Hallier, Kraus, Jost, and the present edit on, Solms- 
Laubfch and Worlmino 

Dr, VlNKS, the Professor of Botany in the University of 
Oxford, has for some time past had in preparation a 41 Student’s 
Text book of Botany,” which will be more comprehensive than 
^Cs edillaa of Prantl'i well-known 11 Elementary Text-book. M 
It is to be fully illustrated, and is expected to be ready early In 
the autumn of this year. It will be published by Messrs, Swan 
Sonncnschein and Co. 

r Messrs Gauthikr*Villarj et Fils, Paris, continue 
to issue (he useful series of small volumes called "En- 
cycldp^dle Sdentifique des Aide-Memoire, u The folio#- 
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log volumes have lately been added \ 44 Cordcrle," by M 
Alheilig, 44 Formation de* Giles Mdtalllftrcft," taL.de 
Launay , 14 Le Grisou," by M. Lc Chateller, 44 Mbleurt k 
Vapeur," by M Dude bout; "Detente Variable dela Vapeur," 
by A Madamet , 14 Canons, Torpilles, et Cuirass," by A. 
Croneau , 44 Textiles V^g<$taux,” by H. Leoomte , "EssaUd'Or 
et d'Argent," by H Gautier, 11 Etat Actuel de la Marine de 
Guerre,” by L. E Berlin , 44 Industrie des Cuirs et des Peaux,' 1 
by Ferdinand Jean, 

The "Annualrc,” for 1893, of the Royal Observatory of 
Belgium, by F Folio, has been published Thu is the sixtieth 
year of issue 

The Department of Science and Art has issued the volume 
for 1S93 containing Us calendar, history, and general summary 
of regulations 

In the coune of an elaborate Investigation recently published 
in the Zntschnft fur Hygient l December 9, 1892 ("Die Aetlo 
Iogie des infectioseD fieberhaften Icterus ” (Weil'sche Krank- 
heit), Jaeger draws attention to the dangers which may arise 
from bathing in polluted water Already in 1888 Pfuhl (Deutsche 
mihtar-arztl Zeitschnft , 1888, Heft 9 and 10) attributed an 
outbreak of typhoid fever, accompanied by jaundice, which 
occurred amongst the garrison atationel at Altona to bathing in 
the Elbe, which at the time wai described ai more than usually 
polluted. Hileber and Globig came to similar conclusions with 
regard to outbreaks of the above 44 Weil’sche Krankhelt, 1 ’ which 
appeared at Ulm on the Danube and Lelie respectively Jaeger 
fias made a special study of the case* which aro^e amongst the 
soldiers at Ulm, and hai endeavoured to trace, if possible, the 
infection to its source It was found that the military bathing 
place was situated below the point where the Danube Is joined 
by the highly polluted river Blau, This stream is described as 
being practically an open sewer, and even before it retches Ulm 
u stated to be grossly contaminated in its flow through the 
small village of Soflingen It was further ascertained that in 
this village for many years a mysterious disease had been rife 
amongst the ducks and geese, whilst fowls were alio occasionally 
attacked, and that moreover it was a common custom to throw 
the dead carcases of theie animals into the Blau as the readiest 
means of getting nd of ihem A careful eximlnAtion of tome 
of the birds which had succumbed to this disease revealed the 
constant presence of a micro-organism, which Jaeger inerts 
was identical with that found repeatedly and Isolated In the 
cases of icterus investigated by him at Ulm It is further stated 
that by mixing some of the highly-polluted Blau water at 
Spfllngen with sterile broth, and Inoculating it into white mice, 
they were killed In sixteen hours, and that the organism, which 
was found abundantly present in various organs of the body, 
was in every respect identical with that previously Isolated in 
the cases of icterus at Ulm, and from the carcases of the birds at 
Sbflingen. Taking these various results Into consideration 
Jaeger is of opinion that they afford very strong evidence of the 
virus of this disease having been introduced into the highly con¬ 
taminated stream at Soflingen, and conveyed thence to the 
military bathing-place, which, as already mentioned, la situated 
below the junction of tbe Blau with the Danube In conse¬ 
quence of the appearances in cultivations to which this organism 
gives nse, the author has suggested for Its name BaciUus protms 
fimortsttns % and claims in it to have discovered the exciting 
cause of the so-called "Weil'sche Krmnkhelt,” the etiology of 
which is attracting much attention on the continent. 

NoTE9 from the Marine Biological Station, Plymouth 1— 
Heavy gales have prevailed for many a eeka, confining operations 
to the Inshore Waters. The week’s captures Include numbers tff the 
Archiannelid DinopAilus taniaius, of the Folychmta Marphyw 
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sangutnea and Sigalum boa, And of the Nudibranch Atuula cns~ 
iota In Addition to the forms mentioned lut week, the 
towoettlngs have contained the Siphonophore Muggupa at lan 
4 tea, the Anthomeduu Margelhum (Ltaaia) octopunctatum , and 
several ephyree of Aurelia , together with numbers of Teleostean 
ova, Prosobranch and Oplslhobranch veligers, larval Lamelh- 
branchi and CyphonautesAiTV* The Polychete Cirratulus 
cirraius and Gastropod Littonna httorahs are also breeding 
The addition* to Lhe Zoological Society’s Gardens daring the 
past week Include a Vervet Monkey {Cercojnthccus lalandn) 
from South Africa, presented by Mr Waller Neall; two Red 
and Yellow Macaws {Ara chloroptera) from South America, 
presented by Mr Henry Gotchen ; a Herring Gull {Laras 
argeniatus) European, presented by Mr W R Galbraith , a 
Bar-breasted Finch {Munta msona) from Java, presented by 
Mr Sydney D Birch , two Whoopor Swans {Cygttus music us ) 
European, purchased , a Vulpine Phalanger {Phalangista vul- 
ptfta), three Barbary Mice {Mus barbarus ) born in the Gardens 


OUR ASTRONOMICAL COLUMN 
Comet Brooks (November 19, 189?) —The following 

ephemens for Comet Brooks is taken from Astronomischt Nach- 
nchten, No 314a.— 
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Comet Holmes (1892 III ) —Several communications with 
respect to the late appearances of this comet are inserted in the 
Comet Notea of Astronomy and Astrophysics for February, 
among which will be found one by Prof E Barnard Observing 
with a 12-inch on the night of January 16, at 8h 10m , he 
found that an estimation ofthe comet’s diameter gave 30", while 
a setting ofthe wires indicated 29" 4 While under observation 
** ths cornet seemed to be perceptibly brightening" and further 
meaiuremenls at oh 45m gave a diameter of 31*4 At this 
time he says "The nucleus had developed clearly, and was 
very noticeable os a small, ill-defined star *’ With tne 36 inch, 
which he was ahle to use later, he made the following measures, 
which we reproduce here, as they are quite unique in showing 
the Increase In diameter of a comet due evidently to some 
external impact — 
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In concluding his remarks he says 1 " This Is certainly the 
most remarkable comet I have ever seen, taking everything into 
consideration ” 

The following Is the ephemens for this week 1— 
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cates the observations made at the Royal College with reaped 
to the various phenomena observed at the solar surface daring 
the third trimestre of 1892. Dealing fird with the prominence* 
the total number for each of Lhe months are respectively for 
north latitudes, 1S2, 129, 120, total 431 , and for south latitudes 
141, 167, 185, the total number here amounting to 493 The 
balance here is In favour ofthe southern hemisphere lor greater 
frequency, but a curious fact may here be remarked, and that is 
that the maxima for the north and south latitudes occur in the 
months of July and September respectively, each exceeding con- 
Biderably the number of prominences recorded for the some 
month m the opposite hemisphere. 

The greatest frequencies occurred in latitudes ( + 6o“ + 70°) 
and ( - 50P - 6o“) The groups or spots seem to have pre 
dominated slightly in the southern latitudes, Lhe record show¬ 
ing 49 against 41 , at the equator as many us 13 for zone 
(o° + io’) were seen, the zone (0" —io°) showing only 4 , the 
relative frequency occurred here in the same zones in both 
hemispheres (±io‘±20°) 

With reference to eruptions, the month of July contains the 
only records, six for Lhe northern, and three for the southern 
hemisphere, four of these taking place in zone (+ 10’ + 20“) 

Prof Tacchini alio has a note on the great prominence of 
November 16 last, in which he describes in detail the numerous 
observations which he was fortunate to procure. Although one 
can gaLtaer a good idea of the rapidity of the ascent from the 
tabic, the figures which accompany it show in a striking mannei 
the great changes of shape that was such a conspicuous feature in 
its ascent. At 9I1 om on the 16th the height was only 131" 8, 
but at ih it had reached 319" a, and at ih 35m , 534" 3, tlus 
being its maximum height It is interesting to notice the numbers 
showing the increase of altitude in one minute of lime. 

For instance, at lih. 55m the increase of altitude per minute 
was o" 56, at ih 4m it was 6" 75, decreasing from this value 
to 4" 34 at ih 27m At ih 32m the velocity of ascent woj 
increased, the value amounting to 9" 72, but at ih 34m the 
increase of altitude reached Its maximum, 20" 8o, showing the 
ascent per minute. 

The Star Catalogue of the 11 Astronomische Gesuel 
SCHAKr "—The Harvard College Observatory hms now com 
pleted Lhe task of cataloguing the zone of stars undertaken in 
connection with the great catalogue ofthe Astronomische Gessel- 
schaft r l he stars Included number 8627, and lie between 
49° 50' and 55° to' north decimation, and the positions are re¬ 
duced to the epoch 1875. Most of the observations were made 
by Prof Rogers during the years (870-1884, and the reductions 
have throughout been in his charge. The publication appears 
simultaneously as vo] xv part 11 of the Annals of the Harvard 
Observatory , and as one of the volumes of the Gcsselschaft All 
concerned are to be congratulated on the completion of the zone, 
which involved over twenty-six thousand observations and an 
immense amount of calculation 

Nova Auriga —Mr Fowler draws attention to the fact that 
the nova is still os bright os ninth magnitude, and therefore easily 
visible In comparatively small telescopes. Its spectrum seems to 
consist of the two bright nebula lines near wave lengths 5006 
and 4956 The latter is only slightly fainter than that at 5006. 

Parallax of 0 Cygni —Mr Harold Jacoby, whose work 
nn the reduction of the Ratherford photographic measures of 
ihi star* about 0 Cygni we have previously referred to, suggests 
in Astronomical Journal , No. 287, that the discrepancies in 
Lhe results can be explained on the hypothesis of a parallax of 
0 Cygni amounting nearly to a whole second of arc To in 
vestlgate this he has chosen five pairs or comparison stars, from 
which he has computed the parallax from each pair separately 
by " using (he difference of the distances of the two comparison 
stars from 0 os the quantity from whose variation the parallax 
should appear;” In ihlswayhe has obtained ihe weighted mean 
for the parallax to be + 0*^97, a value which, if endorsed by 
further observations will show us that or all stars 0 Cygni is one 
of our nearest neighbours. 


GEOGRAPHICAL NOTES 
MR, G. B. GRUNDY, of Braienoie College, the student In 
geography appointed jointly by the University of Oxford and 
toe Royal Geographical Society, has made a careful survey of 
the battlefield and site of the town of Plalma and of Lcuctro, 
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in Greece. He U now engaged in preparing ■ comprehensive 
memoir on the subject which may be expected to throw new light 
on some question! of hiatoncal geography 

Mi Mackinder, In his fifth lecture for the Royal Geo¬ 
graphical Sociely'a education scheme, ipoke of the chief lines of 
communication between Asia and Europe and the ways by 
which luccesilve bands or hordes of Asiatic invaders forced a 
passage into the heart of Europe The routes across Asia Minor 
from the Gate of Cilicia to the northern waters, and the thorough¬ 
fare through the Balkan peninsula now traversed by the inter¬ 
national railway, were shown to have guided the movements 
of peoples and the formation or dissolution of nationB from the 
dawn of European history on to the present day. 

The United States appears to have entered the field as an 
aggrandising power, taking up territory beyond the limits of the 
continent of North America. The annexation of Hawaii seems 
likely to be effected without remonstrance, and a footing hoi 
also been obtained in San Domingo, the eastern part of the 
island of Haiti 

Mr A. Vaughan Williams has been exploring the region 
round the mouth of the Sabi River in South-east Africa He 
has ascended the stream for thirty miles to the limit of tidal 
influence 

The orthography of African place names is a perpetual source 
of confusion It appears that In place of Zimbabwe or Zim 
babye we ought, in order to render the sound of the word used 
by the people surrounding the ruins, to write M Zimbabghi ” The 
familiar name Mashonoland is m itself a corruption of the native 
name, but is always pronounced Mash on aland, a pronunciation 
to which the spelling ought to conform. 

Railways seem likely at last to become established in 
China The line from Teintsin to Taku has now been ex¬ 
tended to the River Lao, a total distance of 130 mileB, and is 
being rapidly pushed northward, a considerable section being 
already opened for passenger traffic. 


CAPTAIN BOWERS JOURNEY IN TIBET 

AT an extra meeting of the Royal Geographical Society, on 
*** Monday night, Captain H Bower described his recent 
journey with Dr Thorold across Tibet from west to east They 
set out from Leh on June 14, 1891, and wctc fortunate enougn 
to get well into Tibet before meeting any natives. Travelling 
due east they crossed a pass of 18,400 feet, on the other side of 
which lay the Horpa Cho, the highest lake yet met with in Tibet, 
and probably the highest m the world. Us altitude being 17,930 
feet Along the route eastward many other lakes were 
passed, all salt and without outlet, the want of fresh water being 
sometimes severely felt, a kettleful of hailstones was a welcome 
catch on one occasion The travellers used pomes and donkeys 
for carrying their loads, as yaks do not eat gram, and gross was 
often not met with for many days' journey At length, after 
travelling east and south-east for about 700 mileB, they were 
stopped within 200 miles of Lhasa by the Tibetans, who paid no 
attention to Chinese passports, and after much parleying in¬ 
sisted on a complete change of route The party had to retrace 
their steps for several days"march, turn northward, and then make 
their way east at a safer distance from the capital It was now 
the month of October and the crossing of passes over 18,000 
feet, with temperatures of 15 0 or more below zero, In strong 
wind was extremely trying About the end of November, for the 
first time for four months, the tents were pitched at a leu altitude 
than Ij.OOO feet, and toon afterwards Chiamdo was reached 
Here great difficulty was experienced with the lamas, who in¬ 
sisted tnat no European should enter the town; but by the 
Intervention of the Chinese Am ban, whoce power was really but 
slight, the party was allowed to proceed, passing round the out- 
sideof the town. From Chiamdo to Batang the way was easy, 
an<t no difficulties were experienced thereafter At Ta-Chen-Lu 
they entered China and reached Shanghai on March 39, 1893 
Throughout Central Tibet the authorities disclaimed the 
sovereignty of China, maintaining that only the grand lama had 
jurisdiction in that region. Many of the lamas met with were 
educated and Intelligent men, bat not Inclined to give Informa¬ 
tion. Much difficulty was experienced In getting the names of 
lakes and mountains, no two Tibetans giving the same answer. 
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The fanaticism and distrust of the people crested constant diffi¬ 
culties, but Captain Bower, under the pretext of being a Budd¬ 
hist with a peculiar ritual, succeeded In making observations for 
position openly as part of a religious service, previous attempts 
to do bo by stealth having failed. 


THE CHEMISTRY OF OSMIUM . 

AN important addition to our knowledge of the chemical 
nature of this interesting element 19 contributed by Prof 
Moraht and Dr Wuchm, of Munich, to the current number of 
the Zcitschrift fur Anorgantscht Chrmu Two years have 
scarcely elapsed since the position of osmium in the periodic 
system was finally decided by the painstaking re-determination 
of its atomic weight by Prof Seubert Previous determinations 
of the atomic weight of osmium had been made with material 
which Seubert subsequently showed to be impure, and in con¬ 
sequence the erroneous value, 198 6, had been ascribed to it 
Indeed previous to the year 1878 the order of precedence as 
regards atomic weight of the four metals of the platinum group 
—gold 196 2, indium 196 7, platinum 196 7, and osmium 198 6 
—was entirely at variance with the order demanded by their 
chemical and physical properties, and a standing contradiction 
of the periodic law of Newlands nod Mendeleef In that 
year, however, beubert attacked the case of iridium, and os the 
result of a senes of determinations, made with the laborious 
care which has characterised all his work, the atomic weight of 
this metal, when obtained in a pure state, was shown 
to be 192 5, a number very different to that previously assigned 
to it, and which was afterwards remarkably confirmed, even to 
the decimal place, by an independent inVtotigatlon by Joly 
Three years later Seubert made ms celebrated re-determination 
of the atomic weight of platinum, which resulted in the number 
194 3 being finally derived far the true atomic weight of the 
perfectly pure metal This value was likewise subsequently 
confirmed by HalberstAdt In the year 1887 the position of 
gold was decided by simultaneous independent re-determinations 
of its atomic weight by Thorpe and Laurie in this country and 
Kruss m Germany, the two values being practically identical, 
196 7 Lastly,' in 1891, Seubert completed his work by re¬ 
determining the atomic weight of osmium with a specimen of 
the metal of practically perfect punty, with the result that the 
old number, 198 6, was found to be entirely erroneous, due to 
considerable quantities of impurities being present In the 
samples previously employed, and that the real value of this 
constant was 190 3, thus removing osmium from its former 
situation at the end of the senes and placing it in its proper 
position at the head of it 

The order of precedence of the metals of the platinum group 
is therefore as follows —Osmium 190 3, iridium 192 5, platinum 
194 3, and gold 196 7. This order is in full accordance with 
the relative chemical and physical properties of these metali, 
and the last outstanding exception to Lhe periodic generalisation 
has disappeared 

Although the properties of pure metalhcosmium, and particular¬ 
ly Its atomic weight, are now known with certainty, the nature 
of its compounds is yet very little understood Moreover, it U 
evident from the result of the investigation of Prof. Seubert 
that previous workers have been dealing with an impure metal of 
atomic weight, 108 6. It was therefore desirable that not only 
should the chemistry of this element be extended to compounds 
hitherto uninvestigated, but that the composition and properties 
of the compounds already known should be subjected to a re¬ 
examination 

Prof Moraht and Dr Wlschin have therefore taken np the 
study of the compounds of osmium with oxygeu, sulphur, and 
the halogens, employing material of a very high degree of 
purity, and the results of their Investigation are both novel and 
Interesting. 

Work with osmium compounds Is endowed with peculiar 

C treonal danger to the chemist, Owing to the great facility ex- 
bited under the most various conditions for the formation of 
the tetroxide OsO*, a substance which bolls at loo a C , and la- 
very volatile at the ordinary temperature, and which attacks the 
skin, the longs, and particularly the eyes with most miou con¬ 
sequences. 

The material started with was a comparatively pun sample or 
the best known salt containing osmium, potassium ornate, 
KjOiO^.sHjO. This salt was further purified by dtfHftuUon 
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with nitric acid or aqua regia anil absorption of the liberated 
tetroxide vapours m a solution of caustic potash The dark 
brown solution of potassium perosmate thus formed was largely 
diluted with water, and reduced to osmate by the addition of 
alcohol. After the expiration of about twenty-four hours almost 
the whole of the osmium had separated In the form of beautiful 
little crimson octahedrons of the salt KjOs0 4 aH^O.which, after 
washing with dilute alcohol, proved to be quite free from 
imparity) showing no trace of indium 

Previous observers have noticed that an aqueous solution of 
potassium osmate, K t OsOi, is most remarkably a Tec ted by sun 
light, a rapid decomposition being brought about with deposi¬ 
tion of a bmck precipitate to which the composition 030 a 2ll 2 0 
has been ascribed The specimens experimented with, however, 
undoubtedly contained iridium, and It was therefore of interest 
to investigate the action of sunlight upon solutions of the pure 
salt just described When the crimson octahedron 5 ! of pure 
KjOflOj jH b O were dissolved in cold water, and the clear red 
dish violet-coloured solution was exposed to direct sunshine, no 
evidence of change was apparent for several days but the 
moment the vessel containing the solution was immersed in a 
bath of boiling water, while in bright sunshine, decomposition 
commenced, and a black precipitate rapidly accumulated, until 
after the expiration of two or three hours the whole of the 
osmium present was deposited As there is a marked tendency 
for the production of the noxious fumes of osrruum tetroxide during 
this decomposition of the hot osmate solution by the waves of 
light it is best to lake the precaution of reducing their amount to 
a minimum b^the addition of a little alcohol, which acts as a 
strong reducing agent under these circumstances, and by passing 
a stream of hydrogen through the solution during the whole 
operation Tne precipitate is usually so finely divided that con¬ 
siderable difficulty is experienced in separating it from the sola 
lion The filtration succeeds best when the filter is previously 
moistened with dilute acetic acid, when a clear colourless filtrate 
is usually at once obtained The precipitate cannot be dried in 
a warm air bath, as it is largely converted Lhereby into the 
volatile osmium tetroxide It may safely, however, be dried 
over phosphoric anhydride in the vacuum of an air pump. 

The accurate analysis of an insoluble substance of the nature 
of this precipitate, and containing a metal such as osmium, 
which so readily oxidises to the volatile tetroxide, 13 a task of 
exceptional difficulty The usual meLhod of reduction to metal 
in a stream of hydrogen is insufficient, for more or less oT the 
tetroxide is always formed during the process, necessitating the 
use of an absorption apparatus containing a solution of caustic 
potash-, placed in front of the Lube containing calcium 
chloride to absorb the water formed The difficulty j 4, then, 
how to estimate the small quantity or osmium thus dissolved in 
the large excess of alkali It was eventually found that the 
weak electric current from three Darnell’s cells precipitates the 
whole of the osmium from such a solution, contained in a nickel 
dish which forms the negative electrode, in the form of pure 
osmium dioxide, OsO^ which may conveniently be dried in vacuo 
over phosphoric anhydride and weighed si such. 

By this mode of analysis the interesting fact was eventually 
elicited, that the black insoluble substance formed by ihe action 
of light upon a hot solution of potassium oamate la not, as was 
previously supposed, a hydrate of osmium dioxide of the com¬ 
position OlO, aH,0, but is no other thsn free osmic acid itself, 
the hydrate of osmium trloxlde, OsO, H.O or H q Oi 0 4 Osmic 
tcld u thus formed by the direct action of water, under the in 
finance of sunlight and slight rl*e of temperature, upon the 
potassium salt This remarkable change is expressed by ihe 
ilrnpie equation. 

KflOsOj + aH a O = H|OsO| -P aKOH 

He liquid, as soon as the change commences, is observed to 
esblblt a strong alkaline reaction, becoming, as indicated in the 
e^Uadbn, a solution of caustic potato It U singular that the 
JHsaaence of alcohol and the passage of a current of hydrogen 
oaring the reaction do not cause any reduction, serving only to 
Under the further oxidation to the state of tetroxide Indeed, 
jf tile crimson octahedral crystals of potassium osmate are covered 
io sunshine with warm alcohol and a current of hydrogen is 
ftUo*wd to bobble through the liquid, no trace of blackening Is 
otanrtd Upon the faces of the crystals. The moment water is 
•wd, however, decomposition Is Immediately brought about. 

Osmic acid, H B OsOt, is a soot-black powder, which fumes 
tfrongiy in moist air, owing to its rapid conversion into the 
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volatile osmium tetroxide, OsOj, but which is quite permanent 
at the ordinary temperature when preserved under water con¬ 
taining alcohol It dissolves readily in mine add with forma¬ 
tion of the hydrate of osmium tetroxide, the so-called per-osmic 
acid Cold hydrochloric acid attacks it but very slightly Upon 
warming, however, it is entirely soluble, forming an olive-green 
liquid, which will be subsequently considered, wilh liberation of 
a small quantity of chlorine Sulphuric acid docs not attack it 
Osmic acid reacts In a most energetic and interesting manner 
with sulphuretted hydrogen gas Even in the dry state at the 
ordinary temperature the reaction proceeds with considerable 
violence If the experiment is conducted in a piece of combus¬ 
tion tubing, upon which a bulb has been blown for the reception 
of the osmic acid, the moment that the gas enters the lube the 
whole of the black powder immediately becomes incandescent, 
and drops of water and a large quantity of free sulphur are de¬ 
posited in the portion of the tube not heated by the reacting 
substance? The residual product of the reaction is a brown 
powder, which has been found to be a hydrated oxysulphule of 
osmium of the composition 20iSO H a O 

'ihe reaction occurs in accordance with the equation— 

+ 4H.S = 20*SO H a O + 5H,0 + 2S 
TIih atysulpkide of osmium is soluble in acids with decom¬ 
position, even sulphuric acid decomposing it with evolution ofsul- 
phuretted hydrogen IL possesses acid properties, for it liberates 
carbon dioxide from carbonate of soda and sulphuretted hy¬ 
drogen when fused with Bulphide of potassium It would, 
moreover, appear to contain brl groups, for it yields mercaptan 
upon treatment with soda and ethyl iodide, the osmium being 
reduced to the dioxide ObCX, Its probable constitution is there 
fore represented by the graphic formula — 

a/3H 

Oa ro 

/O 

Os-= O 

\SH 

When this oxysulphide is warmed in dry sulphuretted hydrogen 
another violent reaction occurs, the whole mass again becomes 
incandescent, and the whole of the oxygen is eliminated in the 
form of water The product of this second reaction with 
sulphuretted hydrogen is pure osmium disulphide OsSy 

Os a O a (SH) a + 2 HjS = 20sS a -+■ Jlf,0 

Of the halogen compounds of osmium only the chlorides have 
been it all investigated, chiefly by Claus, whose observations 
may be summarised in a Tew words 

When finely-powdered metallic osmium is heated Jn a stream 
of dry chlorine sublimates are formed ihe fird chlorine com¬ 
pound formed u chromoua green in colour, but is only produced 
10 a very slight extent There is next deposited a dense black 
sublimate, and finally a smaller quantity of a sublimate of the 
colour of red lead None of these three chlorine compounds 
are crystalline, Claus subsequently Mated that the lowest 
chloride OsCl, 19 a bluish-black solid when isolated, and forms a 
dark bluish-violet solution , the setqmchloride OS|C)| is reddish- 
brown in the solid state, and gives with water a rose-red coloured 
solution, and the dichloride OiCl B 19 the compound which ex 
hlblts the colour of red lead, and yields a lemon-yellow solution 
These observations of Clam are completely confirmed by the 
experiments of Prof Moraht and Dr Wlschin, who, howevei, 
have extended them, and have been able to isolate other and 
higher chlorides of osmium 

They commenced by warming a Urge quantity of the free 
osmic acid above described for two days upon a water-bath with 
concentrated hydrochloric acid, the flask in which the reaction 
was conducted being Connected with an upright condenser A 
little alcohol was added in order to prevent the formation of 
osmium tetroxide The osmic acid eventually entirely dissolved 
wilh formation of the dmk olive green coloured solution pre¬ 
viously Incidentally mentioned, a little chlorine being evolved at 
the commencement of tho operation It was found impossible 
to evaporate the idilUon upon the water bath without decom¬ 
position, but evaporation in vacuo over sulphuric acid and solid 
caustic poUsb. the latter to absorb ihe hydrochloric acid, 
succeeded admirably. The solid left after complete evaporation 
consisted of well formed crystals which assumed the habit of 
six-sided pyramids, rhese crystals were dark olive-green in colour 
when moUt, but when the last traces of superfluous water were 
removed, exhibited a bright vermilion colour. They were readily 
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voluble in water and alcohol, the volutions being coloured dark 
green, and the salt may be re crystallised from these solvents 
Upon analysis they were found to consist of Lhe chloride Os,Cl r 
crystallised with seven molecules of water 

Thu chloride of osmium, O^CI* 7H a 0, would appear to be a 
molecular compound of tbe trichloride , OsCI., and the tetrez- 
chloride , OiCI 4 For when potassium chloride solution is added to 
the solution of the crystals In alcohol, a precipitate of brilliant red 
octahedrons and cubes of potassium osmichloride, K.OsCJg, Is 
obtained, showing the presence of osmium tetrachloride, OaCl 4 
Moreover, when tbe precipitate is separated by filtration, and 
the filtrate concentrated by evaporation in vacuo , dark green 
crystals of the tricMoride l OsCl B , are deposited containing three 
molecules of water of crystallisation 

During the reduction of these crystals of the trichloride In a 
current of hydrogen for the purposes of analysis, a small quantity 
of a white sublimate was obtained, which probably consisted 
of the octo chloride , OsCI B , corresponding to tne tetroxide 0s0 4 

Bromine does not react with osmium with anything like the 
energy of chlorine The free elements do not appear to com¬ 
bine at all, even at moderately high temperatures. Only a small 
quantity or a sublimate of a dark brown colour is obtained hy 
passing bromine vapour over osmic acid This sublimate dia 
solves to a brown solution in water, which, however, rapidly 
decomposes with deposition of a black precipitate 

When osmic acid, HjOsOj, is treated witn hydrobromic acid 
in the manner just described in Lhe case of hydrochloric acid a 
similar reaction occurs with formation of a clear reddish-brown 
solution which yields, upon evaporation in vacuo over sulphuric 
acid and solid caustic potash, small crystals of a molecular 
compound of lhe trtdromide, OsBr a , and the hcjcabromide y OsBr fll 
together with ux molecules or water of oygtalhsatlon. These 
crystals of OSjUrg 6HjO are dark reddish-brown in colour and 
exhibit a beautiful metallic lustre They are quite stable when 
preserved in a dry atmosphere, but rapidly deliquesce in moist 
air 

Iodine appears to possess even less affinity for osmium than 
bromme When, however, osmic acid 15 treated with hydnodic 
acid a deep greenish-brown solution is obtained which deposits 
in vacuo dark violet rhombohedrons, exhibiting a brilliant 
metallic lustre, consisting of the anhydrous tetra-iodideofosmium t 
0«I 4 This iodide, the only one containing osmium yet pre¬ 
pared, is permanent in a dry atmosphere at the ordinary 
temperature, but rapidly deliquesces like tbe bromide when 
exposed to moist air 

In relative stabilny the chloride bromide and iodide of osmium 
above described exhibit a gradation such as would be expected 
from the relations between the halogen elements themselves The 
iodide Is readily dissociated by slightly raising the temperature, 
and upon the addition of water Is decomposed with the deposi¬ 
tion bf a black precipitate containing the metal A similar 
decomposition occurs, although much more slowly, id case of 
lhe bromide. The chloride, however, is well-nigh permanent 
under these conditions, only exhibiting traces of decomposition 
after the lapse of a considerable time A E Tu rTON 


REDUCTION OF TIDAL OBSERVATIONS' 

HE tidal oscillation of the ocean may be represented as the 
sum of a number of Bimple harmonic waves which go 
through their periods approximately once, twice, thrice, four 
limes in a mean solar day. But these simple harmonic waves 
may be regarded as being rigorously diurnal, semi-diurnal, ter- 
dlurnttl, and so forth, if the length of the day referred to be 
adapted to sulL the particular wave under consideration The 
idea of a senes of special scales of time It thus Introduced, each 
time-scale being appropriate to a special tide For example, 
the mean interval between successive culminations of the moon 
u 24I1. 50m.» and this Interval may be described as the mean lunar 
day. Now there is a series of tides, bearing the initials M,, 
Mp M a , M* &c, which go through their periods rigorously 
once, twice, ihrice, four times, &c., in a mean lunar day, The 
solar tides, 9, proceed according to mean solar time, but, be- 

1 “ On an Apparatus for fa cl Hta ling: the Seduction of Tidal Observation! " 
By O H Darwin, F R S , PI u mini Pro finer and Fallow of Trinity 
Collafe, Cambridge. A paper read before tbe Royal Society on Decern* 
bar 19, i®9* 
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sides mean lunar and mean solar times, there are other special 
time scales appropriate tp the other tides 

The process of reduction consists of Lhe determination of (he 
mean height of the water at each of twenty-four special hours, 
and subsequent harmonic analysis. The means are taken over 
such periods of time that the Influence of all the tides governed 
by ottier special Limes is eliminated. 

The process by which the special hourly heights have hitherto 
been obtained is the entry of the heights observed at the mean 
solar hours id a schedule so arranged that each entry falls into 
a column appropriate to the nearest special hour Schedules 
of this kind were prepared by Mr Roberts for the Indian 
Government 1 The successive rearrangements for each sort of 
special time were made by recopying the whole of the observa¬ 
tions time after time into a senes of appropriate schedules 
The mere clerical labour of this work 11 enormous, and great 
care is required to avoid mistakes. 

All this copying might be avoided if Lhe observed heights were 
written on movable pieces But a year of observation gives 
8760 hourly heights, and the orderly sorting and resorting of 
nearly 9000 pieces of paper or tablets might prove more laborious 
and more treacherous than recopying the figures. 

The marshalling of movable pieces might, however, be reduced 
to manageable limits if all the twenty-four observations pertaining 
to a single mean solar day were moved together, for the mov¬ 
able pieces would be at once reduced Lo 365, and each piece 
might be of a sire convenient to handle 

lhe realisation of this plan affords the subject of this paper, 
and it appears that not only is all deBirable accuracy attainable, 
bnt that Lhe other requisite of such a scheme is satisfied, namely, 
that the whole computing apparatus shall serve any number of 
times and for any number of places. 

The first idea which naturally occurred was to have narrow 
sliding tablets which should be thrown into their places hy a 
number of templates It is unnecessary to recount all the trials 
and failures, but it will suffice to say that the slides and tern 
plates would require the precision of n mathematical instrument 
if they are to work satisfactorily, and that the manufacture 
would be so expensive as to make the price of the instrument 
prohibitive 

The idea of making the tablets or strips lo slide into their 
places was accordingly abandoned, and the strips are made with 
short pins on their under sides, so that they can be stuck on lo 
a drawing board in any desired position, The templates, which 
were also troublesome to make, are replaced by large sheets of 
paper with numbered marks on them to show how (he strips 
are to be set The guide sheet is laid on a drawing board, and 
the pins on Lhe stnpB pierce Lhe paper and fix Lnem m their 
proper positions 

The strip belonging to each mean solar day is divided by 
black lines into 24 equal spaces, intended for the entry of the 
hourly heights of water Tne strip is nine inches long by } Inch 
wide, and the divlslom (| by \) axe of convenient size for the 
entries There wsj much difficulty in discovering a good 
material, but after various trials artificial ivory, or xylonite, was 
found to serve the purpose Xylonite is while, will Lake writing 
with Indian ink or pencil,and can easily be cleaned with a damp 
cloth It 11 just as easy to write wlLh liquid Indian ink as witn 
ordinary ink, which must not be used, became it iLalni tbe 
surface 

The observations are to be treated in groups of two and a 
half lunations or 74 days A set of strips, therefore, consists 
of 74, numbered from o to 73 In small figures on their flat 
ends 

If a set be pinned horizontally on a drawing board In vertical 
column, we have a form consisting of rows for each mean solar 
day, and columns for'each hour The observed heights of the 
water are then written on the stripe. 

When the twenty-four columns are summed and divided by 
the number of entries we obtain the mean solar hourly mean 
heights The harmonic analysis of these means gives the mean 
solar tides But for evaluating the other tides the strips molt 
be rearranged, and to this point we turn our attention 

Let us consider a special case, that of mean lunar time. A 
mean lunar hour U about ih am nj.s time , heDce the tab. of 
each m s day most lie within 31m. m.s. time of a mean lunar 

1 An tdlikn of theta comratadon farms Su rejoin led hy aid of a glint 
from ih* Royal Bodily ana it told hy ibt Cambridge Scientific IawtaWM 
C< mpuy, bin only abt ui a dona copii now remain, 
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hour. The following sample gives (he incidence to the nearest 
Inner hoar of the first few days m a year -— 


Mean solar 
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Mean lunar 
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The successive I2h of m s time will march retrogressively 
through all the twenty four hours of m lunar lime 
Now, If starling from strip o, we push strip 1 one division to 
the left, strip 2 two divisions to the left, ana 50 on, the entries 
on (be strips will be arranged in columns of approximately lunar 
time. 

The rule for this uxangement is given by marks on a sheet of 
paper 18 in bro^ll Jtnese marks consist of parallel numbered 
steps or zigzags showing where the ends of each strip are to be 
placed 10 ai 10 bring the hourly values into their proper places 
At the end of a lupatlOfl mean solar time has gamed a whole 
day over mean luM-Ttinie, and tHefth solar again agrees with 
the I2h lunar, Phjjh* guide sheet ihe zigzag which takes its 
original thekft sftd|fnnp o has descended diagonally from 
nght to left gjitfilt reached the left margin of the paper, and 
a new zigzagtjegvi on the right margin 

When the Jtrtes Me pinned out following the zigzags on the 
sheet marked'Jfl, tie entries arc arranged in 48 columns but 
the number of entries in each column is different The 48 in¬ 
complete columns may be regarded as 24 complete ones, apper¬ 
taining to the 24 hours 

Harmonic analyunof the 24 means of the complete columns 
gives the required tidal constants It must be remarked, however, 
ihat u the incidence of the entries is not exact in lunar lime, 
investigation Is made in the paper of the corrections arising 
out of thli inexactness 

The explanation of the guide sheet for lunar time will serve, 
muiaiis mutandisi for all the others 

The zigzags have to be placed so as to bring Ihe columns into 
exict alignment, and printers' types provide all the accuracy 
requisite 

To guard against the risk of the computer accidentally u«ung 
the wrong sheet, the sheets are printed on coloured paper, ihe 
sequence of colours being that of the rainbow The sheets for 
dayi 0 to 73 are all red r those for days 74 to 74 + 73, or 147, 
are . lhc >M for days 148 to 148 + 73, or 2 21, are 

E| , eclHpS|ote for days 222 to 222 + 73, or 295, are blue , and 
those fir day* 296 to 296 + 73, or 369, are violet 

when the observations for the first 74 days of the year 
ore writ I es on the strips all the sheets will be red, theslrlps 
wdt then be cleaned, and the observations for the second 74 
dayg written in, wheh all the guide sheets will be yellow, and 
sd on. 

The piper also gives another considerable abridgement of 
the procr'i of harmonic analysis, which Is independent of the 
method of arrangement just sketched 

In the Indian compulation forma the mean solar hourly 
heights .have been found for the whole year, and the observa¬ 
tions have been rearranged‘for the evaluation of certain other 
tides governed by a time scale which differs bat little from the 
mean solar scale. It Is how proposed to break the mean solar 
heights into sets of 30 days, ana to analyse them, and next 
to harmonically analyse the 12 sets of harmonic constituents 
for annual and semi annual inequalities By this plan the har¬ 
monic constants for 11 diferent tides are obtained by one set 
of Additions. In fact, we now get the annua), semi annual, 
And Solar elliptic tides, which former!J demanded much trouble 
■ome extra computation A grttt saving Is secured by this 
Alone, And the results are in dote agreement with those derived 
from the old method. 

•An abridged method of evaluating the tides of long period 
M^f, Mf, Mm, is also given The method Is less accurate Ihnn 
l hAt followed hitherto, Init it appears to give fairly good results, 
Ahd reduces the work to very small dimensions 
The advADtagn of the method proposed in the present paper 
may bo heft realized by a comparison of the Amount of work 

NO. I a 17, VOL. 47I 


entailed in (he reduction of a year's tides as it has hitherto 
been carried out by the Indian Survey at Poona, and what it 
will he under the new method 

It has been usual in the Indian reductions to use three digita 
in expressing the height of water, and there have been fifteen 
penes, or even more It follows from a simple multiplication 
(hat the computer has had to write 394,000 figures in reducing 
n year of observation This does not include the evaluation o? 
the annual and semi annual tides, so that we may say that there 
have been abouL 400,000 figures to write 

It is now proposed to express the heights by two digits, and 
they only have to be written once, and Lhe number of figures to 
write is 17,500, accordingly (he writing of 382,000 figures !■ 
saved 

In the old method the computer had to add together all the 
digits written, say, 394,000 additions of digit to digit 

It is now proposed to use twenty four hourly values in three 
senes, viz S, M, and MS, and twelve two hourly values in 
eight others, and Ihe number of additions comes to 123,000 
Thus 270,000 additions are saved 
We may say that formerly there were about 800,000 opera¬ 
tions (writing and addition), and that in Lhe present method 
there will be about 140,000 This esumate does not include a 
saving of several thousands of operations in obtaining the tides 
of long period It may therefore be claimed that the work 
formerly bestowed on one year of observation will now reduce 
at lemt five year-., and that the resulLs are equally trustworthy 
The manufacture of Lhe computing strips of xylonite is rather 
expensive, but as it formerly cost in England rather more than 
£20 to reduce a year of observation, fhe cost of the apparatus 
will L»e covered by the saving in the reduction of a single year, 
and it will serve for any length of time 

The apparatus, together with computation forms, will be on 
*>ale with the Cambridge Scientific Instrument Company at a 
price of about £S 

It is proper to mention that Dr Borgen has devised and used 
a method for attaining the same end as that aimed it ln L this 
paper lie has prepared sheets of tracing paper with diagonal 
lines on them, bu arranged that when any sheet is laid on the 
copy of the observations written in daily rows and hourly 
columns, Lhe numbers to be summed are found written between 
a pair of lines This plan is inex]>ensive and has considerable 
advantages, but the chance of error is no doubt increased by 
the fact that the lines of addition are diagonal, and because 
figures seen through tracing-paper are comparatively faint 


THE HARVARD COLLEGE OBSERVATORY 


'T'HE forty seventh annual report of the director of the astro- 
A nomical observatory of Harvard College, for the year end¬ 
ing Ocloberji, 1892, by Prof E C Pjckenng, has been issued. 
We reprint lhe following potaagei — 

The number of photographs taken with the eight inch Draper 
telescope ia 2777 lhe number taken id Peru with the Bacbe 
telescope is nearly tvv o thousand, of which 601 have been received 
in Camhudge The examination of these platei has aa usual led 
to (he discovery of a large number of Interesting object!. Ten 
variable stars, U Delphim, S Pegail, T Aquam, R Crateru, R 
CannEt, S Cam* Minorir, S Car he, R Ophiuchi, X Ophiuchi, 
and Espin’s variable star in Auriga in addition to theLhtrty seven 
previously announced have ihe hydrogen lines bright in Lhcir 
spectra. Seven new variable stars have been discovered this 
year by means of this property The number of stars of the 
fifth lype has been Increased by eight, making the total number 
now known of the*e objects Tony five The hydrogen line F was 
shown to be hngbi in the spectra or six stars m addition to those al¬ 
ready known Photographs have been obtained of ihe spectraof 
eight planetary nebulae snowing bright lines The «pectrum of 
the nebula surrounding thirty Doradui is unlike that of other 
gaseous neb nice The star AGO 20,937 has a somewhat 
similar spectrum FJve atari have been shown to have spectra 
of the fourth type All of these peculiarities have been detected 
by Mn Fleming except In ine cases of one of the known 
variables, one of ihe planetary nebulae, and two of lhe star* 
of lhe feunh type, which were found bjr Mr A E Douglass, 
in Peru, before the plates were sent to Cambridge 

The amount of valuable material accumulated with these 
instruments is continually increasing, and has proved useful In 
many cases In studying the hlfinry of newly discovered objects. 
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The brightness /or several years past of stars suspected of vari¬ 
ability has been furnished to various astronomers. Plates have 
been sent to the Lick and Amherst Observatories and to the 
Smithsonian Institution for special investigations From one 
of them a new variable star in Aries was discovered by Prof 
Schaeberle It 11 hoped that this use of our plates may in 
crease in the future A large number of photographs were taken 
of the new star in Auriga An examination of the older photo 
graphs showed that the region containing it had been photo 
graphed eighteen times from November 3, 1885, to November 2, 
1891, and that it was then apparently fainter than the thirteenth 
magnitude It appeared upon five plates taken between Decern- 
ber 16, 1891, ami January 31, 1892 After its discoven it was 
photographed on sixty five chart plates and ihirly §i\ spectrum 
plates, until April 6, when it became too faint to be visible in 
the encroaching twilight All of these plates have been care¬ 
fully studied and measured 1 wenty one charts and fifteen 
spectrum plates of this object have been taken since Us reappear¬ 
ance in September, 1892 On these last plates, the spectrum is 
shown to resemble that of a planetary nebula 

Many photographs of the lunar eclipse of November 15, 1891, 
were taken both at Cambridge and at the Boyden observing 
station near Areqiupa, Peru 1 he examination of these photo¬ 
graphs for the detection of a possible lunar satellite led only to 
a negative result 

The number of photographs taken with the II inch Draper 
telescope is 996 They include 372 spectra of 0 AurigiE 
to determine the law of periodic doubling of the lines 244 
of these Images show ihe lines double bo Lhat the separation 
can be measured In like manner 208 spectra of ( Ur'i' 
Majoris have been photographed, and in 49 of them Lhe 
lines are separated widely enough to be measured A similar 
study hoi been made of the new star in Auriga, of /3 Lyra, 
of II Monocerotia, and of some other stars having peculiar 
spectra Photographic charts have ali 1 been obtained of numer¬ 
ous variable stars, slars having large proper motion, clusters 
and stars having peculiar spectra to determine their parallax if 
it 11 perceptible 

Boyden Department 

In establishing the fund lhat bears his name, Mr Boyden 
desired to secure an astronomical elation where the effects due 
to the atmosphere would be greatly diminished This has now 
been successfully accomplished in the Harvard Station at Are¬ 
quipa, Peru, wherr the effect of the rnr is no longer as hereto¬ 
fore Ihe principal obilacle to progress in astronomy Instead 
of this the limit is now the size and excellence of our instru¬ 
ments A great advance would probably be made in our 
knowledge of the planets, and perhaps of ihe fixed stais, if a 
telescope of the largest sire could be mounted under such favour 
able conditions. 

This station has continued in charge of Prof. W, H 
Pickering The instruments chiefly employed have been 
the 13-inch telescope, the 8 inch Bache telescope, and a 
photographic camera having an aperture of 2 ^ inches The 
first of these instruments nai been largely devoled to visual 
work, for which unusual advantages are afforded by the 
transparency and steadiness of the air at this station Many 
interesting results have becu derived from ihe observations 
made of ihe muon ond various planets The observations of 
tbo moon relate to Plato and other regions, which have been 
carefully examined, and alto to the systems of bright streaks 
vlxible at full moon The markings of Mercury have been 
studied, and this investigation appears to confirm Schiaparelli's 
view that Ihe rotation of Mercury on its axis occupies the same 
time as its revolution in its orbit Although Lhis planet appears 
to have no atmosphere, the markings upon it are very faint com¬ 
pared with those upon the moon Venus was micro metrically 
studied near Its inferior conjunction with regard to Its diameter, 
polar compression, and the refractive effect of its atmosphere, 
No permanent markings could be detected An extensive seriei 
of oWrvatlons was made upon Mars The relative positions 
of 9a points upon its surface were determined by the micro¬ 
meter. If ore than forty minute black points were discovered, 
provisionally designated as Jakes lhe polar compression 
of the planet was measured, and appeared to be greater than 
that indicated by theory, which may be due to an excess of 
cloud In the equatorial regions The presence of the dark and 
narrow streaks called canals by Schiaparelli has been confirmed 
and various measurements of them have been made The 
clouds projecting beyond the limb, md terminator, dlacoicred at 
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the Lick Observatory, have been studied, and their height has 
been found to he at least twenty miles The relative colours of 
different portions of the planet have been minutely observed 
Two large dark blue areas have been delected, and other por¬ 
tions have been noticed to be subject to gradual changes of 
colour 

Many new double stars were found in a survey of the 
heavens south of 30°, between I2h, and 1 Sh The August 
occultslion of Jupiter was obteived both visually and photo 
graphically, as was also the new liar in Auriga and Swift's 
comet, the photographs of which showed detail not noticeable in 
the visual observations. 

With the camera, having Lhe aperture 2^ inches, very satis¬ 
factory photographs have been obtimed of the Magellanic 
clou do, showing their composition to be partly of stars and 
partly of nebulous matter , also lhe spiral structure of the larger 
of the two clouds 

Meteorological observations are regularly earned on Stations 
have been established at Mollendo, 100 feet above sea level, at 
La Joya, the elevation of which is 4,150 feet, at the observing 
station, 8,060 feet high, at the Chachsm Ravine 16,650 feet 
high, where numerous miscellaneous observations have been 
made Not withstanding the great height of ihe last named 
station, it can be reached by a mule path, and a hut hu been 
erected where the observers can pass the night A survey of 
the Arequipa valley and neighbouring mountain* has been 
made, depending on two separate baBe lines The heights of 
the mountains have been measured, and in oome cases the 
result has been checked by a mercurial baiQnieter. 

Thi- Brule Photographic Telescope 

This instrument, which if successful will be in many respects 
the most powerful in Ihe world, is now rapidly approaching 
completion The eight surfaces of its objective have been 
ground and polished so that it could be tested on a star The 
results were satisfactory, although, of course, no definite 
opinion can be formed until the final corrections are applied 
The focal length proved to be lhat desired within half of one 
per cent Plans have been made and the foundations laid for a 
one story brick building with a sliding roof, in which it will be 
erected during Us trial In Cambridge After this it 11 proposed 
to *end it to the Arequipa station in Peru 

Photographs have been taken with the transit photometer 
on 192 evenings, and when clear, throughout Lhe entire night 
With this instrument images are obtained of all stars brighter 
thin the sixth magnitude which cross the meridian during the 
night The value of (his work was illustrated when the new 
star in Aunga wai discovered in February, 1892 It then ap 
peared lhat this object had been photographed on twelve nights 
since December io, 1891, while no trace of it was visible on 
thirteen plates covering this region and taken before December 2, 
1891 The only knowledge that exiata of ill changes of light 
during the six weeks in which it remained undircovered Is fur¬ 
nished by these photographs and those taken with Lhe S-incli 
telescopes It was also photographed with Lhe transit photo¬ 
meter on twelve nights after its discovery Of the forty thou¬ 
sand standard stars of the tenth magnitude about eight thousand 
have been selected by Miss E F Lelind during tne put year, 
making eleven thousand in all 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Oxford —In the Chemical Department Prof, Odllng is 
lecturing on the glucoses, Mr Fisher on inorganic chemistry, 
Dr, Watts on organic chemistry, and Mr. Veley on physical 
chemistry. There are about sixty students working in the 
laboratories, and a few of the senior men are engaged In re¬ 
search. ' 

Among the apparatus belonging to the late Duke of Marl¬ 
borough, presented by the Duchess, are three large spectro¬ 
scopes by Hilger, one having five prisms, another being a direct 
vision spectroscope 5 feet o inches In length, two balances by 
Deleuil, a mercury pump by Alvergniat, Dumas* vapour density 
apparatus, Thomson’s electrometer gramme machine. Urge 
Khumkorf coil and a quantity of valuable glass apparatus. There 
are besides a number of specimens of compounds of rare \ 
earths . 

The Regius Professor of Medicine hu placed his pathological 
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laboratory under the direction of the lecturer in Pharmacology 
Dr Ritchie of Edinburgh Is carrying out in U some researches 
in Bacteriology The Chemical Club started last term by some 
of the senior men continues to hold meetings weekly for the dis 
cusnon of recent chemical Investigations. Mr, Ingham of 
Merton is secretary The meetings are well attended and 
useful, 

Mr R T Glinther, B A , Demy of Magdalen College, ha* 
been elected to the Naples Biological Scholarship for the ensuing 
year. 

Cambridge. —Mr H Bury, Fellow of Trinity College, has 
been appointed by the Board for Biology and Geology to the 
uie of a table at the Naples Zoological Station for March and 
April, 1893. 

The Boards for Biology and Geology, and for Physics and 
Chemistry, have reported in favour of extending to Pan I of 
theNatural Sciences Tripos the plan already adopted for Part II,, 
namely, the substitution of distinct papers in each scientific 
■abject, instead of papen each of which contains questions in 
all the subjects They propose that the change come into 
operation in 1894. 

SOCIETIES AND ACADEMIES 

London 

Chemical Society, January 19—Prof A Crum Bnwa, 
President, in the chair —The following papers were read — 
Glucinum, Part I The preparation of glucina from beryl, by 
T Gibson The methods at present in use for preparing pure 
glucina from beryl are tedious and difficult lo apply on the 
large scale, as the mineral, which contains but a small quantity 
of glucinum, has to be reduced to a very fine powder before 
being treated by the reagents usually employed for the decom¬ 
position of refrmcLory silicates The author has worked out a 
process which greatly facilitates the preparation of glucina. If 
the coarsely ground beryl is heated in an iron veisel with six 
parti of ammonium hydrogen fluoride, complete decomposition 
occur! below a red heat The product contains the aluminium 
and most or the iron as insoluble fluoride and oxide respectively, 
togethef With glacmum fluoride, which dissolves on extraction 
with water In order to remove the last traces of iron from 
crude glucina, advantage is taken of ihc fact that the precipitation 
of a lead or mercuric salt by ammonium sulphide effects by mass 
action the complete separation of small quantities of Iron which 
may be present in tne solution —The determination of the 
thermal expansion of liquids, by T E. Thorpe The author 
describes various improvements in the ordinary diUtometncal 
method of determining the thermal expansion of liquids 
Amongst these the most important is the application of a device 
frequently employed in the construction of standard thermo¬ 
meters, and consisting in enlarging the bore of the dilatometer 
stem at some point On such an instrument the positions of the 
o° and ioo° points may be determined irrespectively of its 
range, and the thermometer, and the column of liquid in the 
dilatometer stem may be totally immersed in a bath of moderate 
lisa, thus doing away with corrections for the emergent columns 
of the two instruments. The methods of constructing, call 
brating, and using the ditaiometers are described, together with 
the baths employed in heating them —The determination of 
the thermal expansion and specific volume of certain paraffins 
and paraffin derivatives, by T' E Thorpe and L M Tones 
The authors give the data relating to a number of hydrocarbons, 
alcohols, ketones, and other derivatives of the paraffins, The 
retulU show a fairly satisfactory agreement. In moat cases, wilh 
the values calculated by Lossen's formula, but all the observed 
specific volumes, with the exception of that of propionic 
anhydride, differ considerably from those calculated by means 
of Aopp J i values.—The hydrocarbons derived from dipen Lent 
dthjdrochloride, by W A. Tilden afcd S Williamson The 
dibydroohiortde, C u Hu2HCI melting at 50 4 , prepared by the 
action of moist hydrogen chloride on optically active turpentine, 
li known to be Identical with that obtained from the active 
dtrenes (limonenes) or from inactive " dipentene." On heating 
it witl| aniline, an oil is obtained which nos hitherto been sup¬ 
posed to consist essentially of dipentene , on oxidising It, how¬ 
ever, a certain proportion of aromatic acids is obtained. These 
1'ddx arc not formed on oxidising the active limonenes or pure 
dipentene with nitric acid f their formation in the previous case 
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is, however, satisfactorily explained by the authors, who find 
that the dipentene obtained from the dihydrochloride con¬ 
tains large proportions of cymene, terpinene, terpinolene, 
and a small quantity of a saturated parafhnold hydrocarbon 
boiling at about 155° —Sulphonic derivatives of camphor, by 
F S, Kipping and \V J Pope The authors have succeeded 
in preparingcamphomilphonic acid,C l0 H lfl O SO a H,a compound 
hitherto unknown, by the direct action of anhydro*ulphunc 
acid or chlorosulphonic acid on camphor Thencid is purified by 
the conversion of its sodium salt into camphorsulphonic chloride, 
CjoHj-O SO a CI, the latter substance is apparently obtained In 
optically different modifications which are separated only with 
considerable difficulty The sulphonic chloride is readily 
hydrolysed on boiling with water.yielding the sulphonic acid from 
which a seriesof well-defined salts has been obtained The action 
of anhydrosulphunc acid on bromocamphor results in the forma¬ 
tion of bromocamphorsulphonic acid , this on suitable treatment 
yields a sulphonic chloride, C l0 H] 4 BrO SOjjCl, which crystal¬ 
lises in magnificent colourless octahedra, melting at 136-137° A 
broro oca mphorsu) phonic chloride of similar composition has 
been previously described by Marsh and Cousins as a M black, 
semi-cryhtalline Ur ," a repetition of their work shows this to 
be merely an impure form or the subslance now described. The 
corresponding cmorocamphorsulphonic chloride described by 
Marsh and Cousins as a " microcrystalhne, black solid," crystal¬ 
lises 111 massive colourless octahedra when pure , it melts at 
123-124°, and has a specific rotatory power [a] D = + HO° 

1 he authors describe a number of salt* and derivatives of these 
sulphonic acids —The preparation of dimlro-a naphthylamine 
[NH a N() a NO., = I 2 4] from its acetyl ana valeryl de¬ 

rivatives, by R Meldola and M O Forster Meldola's process 
of preparing dinilro a naphthylamine from a acetnaphthalide 
having been questioned, the authors have re investigated the 
method and confirm it in all respects, they give full working 
details of the process, and show that the same product is obtained 
by the nitration and subsequent hydrolysis of valeronaphthahde 
—Thionyl bromide, by J Hartog and W L Sims. Thlonyl 
bromide is obtained as a heavy, crimson liquid by the action of 
sodium bromide on thionyl chloride , its colour is possibly due 
to impurity At 150° the bromide decomposes, yielding bjomine 
and sulphur bromides —Desulphurisalion of the subiltuted 
ihioureas, by A E Dixon, The monosubstituted thioureas are 
all de ulphuriBed on boiling with an alkaline aoluLion of a lead 
salt, the same is true of disubuitmed Lhioureas containing 
benzenoid groups, but not JT snch groups be absent. The tri- 
and probably also the tetra substituted thioureas are not de 
sulphurised under similar conditions A number of new 
thioureas are described.—Salts of active and inactive glyceric 
acid the influence of metals on the specific rotatory power of 
active acids, by P F Frankiand and J, R Apple yard. The 
authors have prepared and analysed a number of salts both of 
inactive and dextro-glycenc acid ; Lha solubilities and specific 
rotatory power* are also given Certain remarkable numerical rela¬ 
tions apparently exist between Jibe rotations of many of Lhe salts , 
these should have considerable bearing on the vexed question of 
multiple rotation, and will be discussed after they have been 
mbimtied to a more detailed investigation,—Dibromo-A lapa- 
chone, by S C Hooker and A D Gray, Mooobroaio-0 
Upachone cannot be converted into dibromo-0-lapachane by the 
aciion of bromine alone \ the formation of the latter derivative 
in the preparation of monubromo-£-lapachane from lapachol, 
is due to the production and subsequent decomposition of an 
additive compound of moaobromo-denvative and hydrogen 
bromide —The conversion of para- into ortho-quinoae deriva¬ 
tives, by S C Hooker, Both In the lapachol and.other groups, 
compounds derived from a naphlhaqalnone, of the type repre¬ 
sented by formula I , are far more readily converted, by the 
action of acids, into anhydrides derived from 0-naphthn.qaiobnc 
(II ) lhan into anhydrides of the a qmnone type (III ) 

CO C-O CO 

AAcioh /YV ^ f'YV x 

ly» ai 

I. ’ II IH. 

—The fcltro-dcrlvativei of phepolphthfvlein, by J. A Hall 
The author has prepared dimtru sna tetranitro-phenolphthalem, 
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■ad describes Lheir properties—A method for the prepsratnn 
of Acetylene, by M W Travers Calcium carbide miy be pre¬ 
pared by heating a mixture of sodium, gu carbon, and cilcitim 
chloride for half an hour at bright redness in an iron bottle 
The carbide 'hus obtained yields acetylene on treatment with 
water 240 c c , half the theoretical quantity, of acetylene 11 
obtained for every gram of sodium used in the preparation of 
the carbide 

Mathematical Society, February 9 —Mr A B Kempe, 

F R S , President, In the chair—The following communications 
were mode —The Harmonics of a Ring, by Mr W D Niven, 

F R Si This paper treats of ihe potential functions of an anchor 
ring, and explains how problem! to which Lhose functions are | 
applicable may be solved for two cooxal rings The proponiMn 1 
on which the method depends establishes that the ring har- j 
monies of any degree may be derived from their predecessors of j 
lower degree by simple differentiations with regard to the radius 1 
of the dipolar circle of the ring and Ihe distance of a fixed point I 
from the plane of this circle Ultimately the haimonies depend 
upon the potential at any [roint due to a distribution on the circle 
either uniform or varying m a circular function of the arc. Now 
the potential due to such distnhution on a circle B may readily 
be expressed in terms of the harmonics pertaining to a casual 
circle A, and hence any harmonic pertaining to D, and therefore 
any senes of such harmonics, may be expressed in a senes per 
taining to A In the lailer form they are suitable for the 
application of surface conditions at any ring whose dipolar circle 
Is A The application worked out in the paper 11 the problem 
Qf the influence of two electrically charged coaxsl rings upon 
one another It is also shown how the same problem may be 
solved for a ring and sphere, symmetrically situated as regards 
the axis —The group of thirty cubra composed by six differently 
coloured squares, by Major MacMahon, R A, F R S 
Selecting any one of the thirty cubes at pleasure it is possible 
to select eight or the remaining twenty nine which in reference 
to the cube selected have a very peculiar and interesting 



Selected Cube (craiuformod) diagonal 16 varilca 


property It is possible to form the eight cubes Into a single 
cube in such wise that contiguous faces of the cubes ire similarly 
coloured, and also so that ihe resulting cube has the appearance 
of the srUcted cube In regard to the colouring of Its faces To 
each cube of the thirty belong In this way eight other cubes, the 
selection of the eight cubes being unique For the examination 
of this properly the selected cube 11 transformed Into an 
octahedron by 1 inlng the middle point of each face to the 
middle points of ihe adjacent faces; s regular octahedron with 
•lx differently colored summit* W thus obtained Each iri 
angular face is determined by three differently coloured summits, 
and exact I nflig ht other octahedra are obtained by circular sub¬ 
stitutions plWwmeH on the three colon™ which determine a 
face , In regard to the eight faces there are eight cloek wl<eand 
eight counter clock-wile substitutions, but only eight different 
octahedra can be obtained These give the eight cubei 
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associated with the selected cube. The eight cubes having been 
determined, the problem of forming them admits of just two 
solutions One solution is— 


/ 


Lower Four Cubes 


Upper Four Cudu. 

The other solution is obtained by interchanging clock-wlie 
and coanter clock wise rotations of octahedral faces. Other 
interesting properties of these cubes ore examined In the 
paper 
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Geological Society, January 25 —W H Hudle-don, 
FR.S, President, m the chair —The following communications 
were read On inclusions of tertiary granite in the Gnbbro or 
the Cuilm Hllli, Skye , and on the products resulting from 
the partial fusion of the acid by the basic rock, by Prnf J 
W Judd, P R .9 —Anthracite and bituminous coal beds , 
aA attempt to throw some light upon the manner in which 
anthracite was formed , or con'nhulions towards the controversy 
regarding the formation of anthracite, by W S Gretley 

February 8— W H Hudleston, FR.S, President In the 
chair —The following commanmcationi were read Notes on 
some coaat-aectloni at the Lizard. By Howard Fox and J J 
H. Teal I, F R.S. In the first part of the paper the authors 
deacfibe a small portion of the west coast near Ogo Dour, where 
hornblende-schist and serpentine are exposed As a result of 
the detailed mapping of the sloping face of the cliff, coupled 
with a microscopic examination of the rocks, they have arrived 
at the Conclusion that the serpentine la part and parcel of the 
foliated series to which the hornblende schists belong, and that 
the apparent evidences of intrusion of serpentine into schist in 
that district are consequences of the folding and faulting to which 
the rocks have been subjected since the banding was produced 
The Interlamination of serpentine and schist is described, and 
also Ihe effects of folding md faulting, Basic dykes, cutting 
both serpentine and schists, are dearly represented in the portion 
of the coast which has been mapped, and th*“»c locally pass into 
hornblende-schists, which can, however, be clearly distinguished 
from the schUu of the country The origin of the foliation in 
ihe dykes Is discussed The second part of the paper deals with 
a small portion of the coast east of the Lion Rock, Kynonce 
Here a small portion of ihe ''granulitic senes" 1a seen in junta 
position with serpentine The phenomena appear Lo indicate 
that the granulitic complex was intruded into the serpentina , 
but they may posMbly be due to the fact that the two sets of 
rocks have been folded together while the granulitic complex 
was in a plastic condition, or to the intrusion of the serpentine 
into the complex while the latter was plastic —On a radiolanan 
chert from Mullion Island, by Howard Fox and J J H Teall 
The main mass of Mullion Island u composed of a fine-grained 
11 greenstone," which shows a peculiar globular or ellipsoidal 
structure, due to the presence of numerous curvilinear joints. 
Flat surfaces of this rock, such as are exposed in many places 
at ihe base of ihe cliff, remind one somewhat of the appearance 
of a lav* of the " pahochoe " type ITie stratified rocks, which 
form only a very small portion of the island, consist of cherts, 
shales, and limestone. They occur as thin strips or sheets, and 
sometimes as detached Ientides within the igneous mass The 
chert occurs In bands varying from a quarter of an Inch to several 
inches In thickness, and Is of radiolanan origin The radiolana 
are often clearly recognlKable ojd the weathered surfaces of some 
pf the beadn, and the reticulated nature of the test may be 
observed by simply placing a portion of the weathered surface 
under the microscope The authors describe the relations 
between the sedimentary and igneous rocks, and suggest that 
the peculiar phenomena may be due either to the injection of 
IffOeoaB material between the layers of the stratified senes near 
thq surface of (he sea-bed while deposition was going on, or 
poealbly to the flow of a submarine lava. The form of the 
ndioJaria observed In the deposit, and also ihelr mode of pre¬ 
servation, are described In an appendix by Dr G J Hinde — 
The feeding of these papers was followed by a discussion, in 
which the President, Rev Edwin Hill, Prof Bonney, Dr 
Hicks, Dr, Hind, and ine authors took part —Note on a radio- 
larlan rock from Fanny Bay, Port Darwin, Australia, by G T 
Hinde, A specimen brought from Fanny Bay by Captain 
Moore, of H M S Aryuis, u of a dull white or yellowish 
tint, lb plead ilkined red* It has an earthy aspect, ana U some¬ 
what harder than chalk, but gives no action with hydrochloric 



to be quarts. Besides thix, (hs rock contains numerous radio Jana, 
audit li really a radiolnrlan earth intermediate in character 
between the Barbados earth and such cherts as those of the 
•Ordovician strata of Southern Scotland The details of the 
Patent of the deposit and Its relationship to other rocks of the 
atm are not yet obtainable, though it U possible that a con¬ 
siderable thickness of rock mentioned by Mr, Temson Woods as 
occurring in this area may also be of ndlolarlan origin The 
author describes a species of CentUipstx, two of Astropl\acui % 
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one ofZi/Atfryr/ifllnew), one of Amphibrachtum^ three of Spongo* 
discus (one new), four of Spongolena (all new), two of Lh£tyo- 
mtira (holb new), one of Luhocampt (new), and two of 
Stuhocapsa (both new) From these it is not practicable at 
present to determine Lhe geological horizon of the rock ; with 
one exception, all the genera represented occur from Paleozoic 
limea to the present —Notes on the geology of the district west 
ofCaermarthen Compiled from the notes of the late T Roberts 
(communicated by Prof T McKenny Hughes, FRS) To 
the east of the dutnct around Haverfordwest, formerly described 
by the author and another, an anticlinal is found extending towards 
Caermarthen, The lowest beds discovered in this anticline are 
the Te/ragrap/us-bed* of Arenlg age, which have not hitherto 
been detected south of the St Davids area. They have yielded 
eight forms of graptollte, which have been determined by Prof 
Lapworth The higher beds correspond with those previously 
noticed in the district to the west, they are, in ascending order - 
(l) Beds with " tuning-fork ” Didymograpti , (2) Llandeuo lime¬ 
stone, (3) Duranograptus-\\\e\es t (4) Kobeslon Wathen and 
Sholeshook limestones Detail* of the geographical distribution 
of these and of their lithological and paleontological characters 
are given in the paper After the reading of this paper Dr 
Hicks said he felt mre he was expressing the feelings of the 
Fellows in referring to the serious loss which the Society had 
Buffered by the death of Mr 1 Roberts, who certainly was one 
of the most promising palaeontologists in this country. The 
important researches which he carried on, in conjunction with 
Mr Marr, had made is now comparatively easy to undentand 
some intricate and extensive dismus in Pembrokeshire and 
Cacrmarthenihlre, which previously were little more than blanks 
on the geological map, 

February 17 —Anniversary Meeting—The medals and 
funds were awarded as follows —The Wollaston medal to 
Prof N S Maskelyne, F R S , Murchison medal to the 
Rev O Fisher, Lyell medal to Mr E T Newton, and the 
Bigsby medal to Prof W J. Sollas, F R.S ; the balance 
of the proceeds of the Wollaston fund to Mr J G Good- 
child , that of the Murchison fund to Mr G J Williams; 
and that of the Lyell fund to Miss C A Raisin snd Mr. A N 
Leeds The following is the list of officers and council elected 
at the meeting —President: W H Hudleston, F.R.S. Vice- 
Presidents 1 Sir A. Geikle, F.R.S , G. J. Hinde, Prof J 
W Judd, F R.S , H. Wo>dward, F R S. Secretaries J E 
MarT, FRS,J J H Teall, F.R S Foreign Secretary J 
W Hulke, F R S Treasurer Prof T Wiltshire. Prof J. 
F Blake, Prof. T. G Bonney, F.R S., R. Etheridge, F R.S., 
Sir A Geikie, F R S , Prof A. H Green, F. R 9 , Alfred 
Harker, H. Hicks, F.RS.G. J Hinde, T V. Holmes, W. 
II Hudleston, FRS, J W Hulke, F R.S , Prof. J. W. 
Judd, F RS, R. Lydekker, Lieut.-General C A. MchUhon> 
J, E Marr, F R S , H W Monckton, Clement Reid, F. Rat- 
ley, J, J H Teall, FRS, Prof T Wiltshire, Rev H. H. 
Winwood, H Woodward, F R. 3 ., H B Woodward. The 
presidential address deal! with some recent work of the Geolo¬ 
gical Society, the subjects ranging over a period of six or seven 
years These embraced Pleistocene geology, theories in connec¬ 
tion with Glaciation, Tertiary, Cretaceous, Jurassic, and Penno- 
Tnaisle geology If further mentions that the number of papers 
on Pleistocene geology hu been very considerable, and many of 
them relate to the Somb east and the south of England , those 
relating to Central England And South Wales were fewer id 
number, whilst the north had Tarnished but few papers. The 
great memoir on the Westleton Beds had provided much mat¬ 
erial for consideration , that portion relating to the Southern 
Drift being especially interesting Reference was made to a 
paper on Pleistocene succession In the Trent hann aa forming a 
fitting Introduction to the fascinating problems conneoted with 
the North Wale* border on the one side and with Flsmborough 
Head on the other. From Scotland notice was taken of some 
supplementary remarks on lhe parsJled roads of Glen Roy. 
Speculation as to the evidence of a paleozoic ice age, 
the date and duration of the Pleistocene glacial penod, 
and a notice on misconceptions regarding the evidence of 
former glacial periods were also discussed. The Tertiary 
Geology of the London and Hampshire basins was considered, 
more especially in relaiion to the Upper Eocene, or 
Bartons, and their probable equivalents in West Surrey 
Under this .heading, also, comes the Geology of Barbados, 
since the oceanic deposit in that island were held to be of late 
Tertiary age. These Interesting discoveries were reviewed 
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at some length, and the results compared with tables in the 
recently issued “ Challenger Reports ” In Upper Cretaceous 
Geology the phospbatic deposits at Ciply and Taplow ws|e 
noticed, and also the important correlations of the basement- 
beds in Norfolk, Lincolnshire, and East Yorkshire The Lower 
Cretaceous beds at Speeton next passed under review, more 
especially in connection with their somewhat difficult pal re on 
tology and possible equivalents in Eastern Europe It then went 
on to state that our knowledge of the Upper furasaics of the 
East of England had of 1 a|e years received considerable addi¬ 
tions and important correlations between our Upper Juraasici 
generally, and their equivalent on the Jura had been effected, 
that the inferior Oolite and thr Lias boundary had come In for 
their share of attention, whilst a determined attempt had been 
made to refer a portion of the red rocks of South Devon to the 
Permian 1 

Paris 1 

Academy of ScienceB, February 13 —M de Lacaze-Duthfen 
in the chair.—On an Invariant number in the theory of algebraic | 
surfaces, by M Emile Picard -Study of the Carton Diablo 
meteorite, by M Henri Moissan The composition of the 
meteorite is very variable from point to point In the fragments 
examined the perceniage of iron varied from 91 09 to 95 06, 
and that of nickel from 1 08 to 7 05 Diamunds were also 
found, both transparent and black, and a brown form of carbon 
of feeble density The largest diamond measured o 7 mm by 
o 3 mm It had a yellow tint and a rough surface, and was 
transparent to light —On the meteoric iron of Cahon Diablo, 
by M C Frleael A small quantity of a silver-white fragile 
compound occurring in the meteorite in the form of plates dis¬ 
seminated through the mckeliferous iron and accompanied by 
schreibersite, wot isolated, and Us composition found to cope 
spondto the probable formula Fe fl S Tne mixtures of ordinary 
carbon, graphite, and diamond were found chiefly associated 
with nodules of yellow troihte—On the presence of graphite, 
carbonado, and microscopic diamonds in the blue earth of the 
Cape, by M Henri Moissan. After repeated and lengthy treat¬ 
ment with boiling sulphuric and hydrofluoric acids, 250 gr of 
blue earth left a residue weighing only o 094 mgr. In this 
residue brilliant hexagonal crystals of graphite were found, 
giving rise, when treated with potassium chlorate, to a graphitic 
oxide or a colour pacing from green to yellow Another aperies 
of graphite was alio isolated which, when treated with H a SOi 
at 200° C , swelled up considerably and dissolved Its artificial 
preparation will be described In a subsequent paper The por¬ 
tions of the residue unaffected by potassium chlorate and heavier 
than methylene Iodide (density 3 4) comprised an amber- 
coloured moss, black diamonds, microscopic true diamonds, 
and small transparent crystals in form of elongated prisms, 
which did not burn in oxvgen and were not fluorescent 
in violet light 1 he first, which contains a large proportlo|l 
of iron, and the last, which contains silica, can be de¬ 
stroyed by treatment with fused potassium bisulphate and 
then with hydrofluoric and sulphuric acids The blue earth, 
which wai taken from the Old de Beerv Mine, thus contained 
all the carbon compounds found in the iron matrix employed for 
their artificial production —The claxmatocytef, the fixed cellules 
of the connective tissue, and ihe pus globules, by M L Ranvier 
In an inflamed tissue the clasmatocytes and leucocytes are the 
only ones which give rise to purulent globules, the latter being, 
in fact, mortified lymphatic cellules —Glycosic expenditure 
attendant upon nutritive movement in hyperglycemia and hypo¬ 
glycemia brought about experimenially , consequences bearing 
upon the immediate cause of diabetes and other deviations of 
gncemic function* by MM A Chauveau and Kaufmand — 
Observations of Holmes’s comet made with the equatorial 
o 32 m ) of the Lyon Observatory, by M G Le Cadet — 
Ob an explicit form of theiwddltion formula of the most general 
hyperelllptic functions, by M, F de Salvert —On the laws of 
reciprocity and the sub-groups of Lhe arithmetical group, by 
M, X, Stouff—Experiments on overflowed weln, by M H 
Bazin.— On the fringes of caustics, by M J Mad de Lepinay 
—On a phenomenon of apparent reflection at the surface of the 
clouds, by M. C. MsJtdxos —On the electric figures produced 
at the surface of crystallised bodies, by M Paul Tannetaz. If 
the face of a crystal be covered with matter consisting of light 
and small gs|pos, such as lycopodium seed or talc powder, and 
an electric discharge passed into the face through a point out¬ 
side it, certain figures are formed, many of which were investi¬ 


gated by Wiedemann and Senarmont Very regular ellipses 
were obtained by M. Jannetaz hy passing a senes of discharges 
from an electrostatic michme or an Induction coil The orien¬ 
tation of the major axes of the ellipses was observed for a large 
number of minerals. In most cases this axis was perpendicular 
to the direction of maximum conductivity for heaL In the cose 
of a well defined tingle cleavage, such as that of mica, talc, a 
block of wood, the cut edge of a book, or a schistose rock, Lhe 
major axis was perpendicular Lo the plane of cleavage, The 
point need not touch the plate Figures were obtained on a 
plate of gypsum strewn with lycopodium powder, and charged 
From beneath, Positive and negative sparks show the same 
effect —Action of temperature on the rotatory power of llauids, 
by M Albert Colson —Density of nitrogen dioxide, by M A 
Leduc —Considerations on the genesis of the diamond, by M 
J WerLh —On Lhe chlorine derivatives of the propylamlnei, 
lhe benrylamines, amline and paratoluldine, by M A Berg,— 
On dipropylcyanamide and dipropylcarbodiimlde, by M F 
Chancel —Survival after section o? the two vagi nerves, by M 
C Vanlair,—On Lhe internal pencycle, by M L,rfon Flot —On 
a modification to be applied to the construction of bottles 
designed to collect specimens of deep waters, by M J Thoulet 
The compressibility of water ib such that ore litre, collected at 
a depth of 8000 m below sea-level, would expand by 35 cc 
when the bottle was opened at Lhe surface Such bottles may 
therefore be constructed of thin sheet copper or other metal 
allowing an expansion of thirty-five parti in 10,000 —Lines oT 
structure in the Winnebago County meteorite and iome others, 
by Mr II A Newton —On a meteorite observed at Newhaven 
(Connecticut), by Mr H A Newton 
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MODERN OPTICS AND THE MICROSCOPE 

The Microscope its Construction and Management In¬ 
cluding Technique, Photomicrography, and the past 
and future of the Microscope By Dr Henri van 
Heurck, &c. English edition re-edited and augmented 
by the author from the fourth French edition, and trans¬ 
lated by Wynne E Baxter, F R M S , F G S (London 
Crosby Lockwood and Son, 1893 ) 

HIS is a handsome, even a luxurious, book It is 
beautifully printed on highly-finished paper, and 
with a margin ample enough to satisfy the most exacting 
connoisseur The illustrations are clearly produced, the 
binding is admirable, and after a careful comparison with 
the last French edition, we do not hesitate to say that 
the translation 13 as felicitous as it is accurate 

Its author has aimed apparently at an elementary 
treatise on the microscope, which is nevertheless intended 
to cover almost the entire field involved in its history, 
production) and use The difficulties of such a task are 
not a few To be elementary and thoroughly popular up 
to a limit, very sharply defined, and then to lead on those 
who choose to follow into the deeper aspects of this many- 
sided subject, is at once practical and natural The optics 
of the modem microscope are the possession of the 
specialist. Abbe himself has failed to make them ac¬ 
cessible to and understanded by any but those education¬ 
ally equipped Hence the constant misunderstanding of 
the fundamental principles of the Diffraction Theory and 
its related applications so frequently manifest even where 
the subject is supposed to be more or less familiar 

As might have been readily supposed, the author of 
this treatise has given evidence of skill in the presentation 
of the main points of elementary optics , it is, however, 
clearness and conciseness, not originality, that is to be 
noticed. The illustrations are those familiar to English 
text-books for the last quarter of a century, and the 
diffraction theory has in no way been simplified to the 
reader of an elementary treatise by that most efficient of 
all elementary modes of imparting ideas on more or less 
abstruse subjects, viz carefully devised and well-explained 
diagrams 

Considering the object of this treatise, viz theunparta- 
tion of knowledge to those not mathematically prepared to 
follow it in that direction, by giving a concise, clear, and 
comprehensive view oLthe meaning and application of the 
diffraction theory of microscopic vision, the transition 
from the first to the second chapter will be so abrupt and 
unlinked as to leave the elementary reader practically in 
the dark. The chapter on " The ThAory of Microscopic 
Vision 15 is unexceptional so far as it goes. It cannot be 
other. It is Prof Abbe’s, but^ln a treatise claiming to 
maintain its elementary character more completely than 
any other similar work which covers so wide a range this 
is surely not enough. 

. The diffraction theory of vision is introduced to the 
tyro with no explanation of whAt diffraction is, and with 
no Illustration of its action until he is plunged j n medias res 
ifi Abbe's Application of it to the profoundly important 
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and inesti/nably valuable theory itself The <f elementary" 
character of ibis is at least questionable Beyond this 
th# t most important factor in the diffraction theory in its 
practical application, Numerical Aperture, is wholly with¬ 
out explanation, save such as arises from its technical 
introduction and employment, but there are few points 
on which it is more important that an elementary student 
should be moTe clearly instructed, and there are few that 
lend themselves mare to efficient diagrammatic presenta¬ 
tion In the same relation it may be noted that the very 
essential formula n sin u— expressing the general relation 
discovered by Abbe between the pencil of light admitted 
into the front of the objective, and that emerging from the 
back lens of the same, which is such that ihe ratio of the 
semi-diameter of the emergent pencil to the focal length 
of the objective could be expressed by the sine of half the 
angle of aperture («) multiplied by ihe refractive index of 
the medium (/i) in front of the objective or n sin u —but 
this is a German mathematical formula , and its English 
equivalent is p sin 0 , and although the German form of 
syrflbol is employed in England, and thoroughly under¬ 
stood by mathematicians, those who are entering for the 
first time upon a study of this difficult subject, and there¬ 
fore unaccustomed to the mathematical formulae em¬ 
ployed, might readily fall into confusion, seeing that the 
“elementary' 1 source of their information leaves them 
without a hint on the subject 

Another serious defect, as we believe, in this “ ele¬ 
mentary ” presentation of the diffraction theory of 
microscopic vision is the absence of an easy explanation 
of the photometncal equivalent of different apertures. 
Certainly it is not of the essence of the problem, but it is 
just one of those points which in a very marked and in¬ 
structive manner illustrate the meaning and value of 
numerical aperture as such, and for elementary 
exposition this must be of lmpomnce Thus, if two 
circles be taken to represent the backs of two objectives 
of the same power but of different apertures, and the 
radius of one be twice that of the other, then each radius 
will represent the angle n sin u But because the areas 
of these circles are to each other in the proportion of the 
squares of their radii, it follows that if each radius be 
designated by n sin w, the area of the lesser circle will be 
to the area of the greater circle as the square of the radius 
of the former is to the square of the radius of the latter 
Hence the area of the greater circle will be four times as 
great as that of the lesser, which teaches that since the 
numerical aperture of one objective is twice as great as 
that of another its illuminating power will be four times 
as great—a most important incidental and explanatory 
raison if Sire for great N A. 

In this connection we notice what is certainly not 
easily explicable as an exposition pf the details of Abbe's 
great theory. On page 56 of l£ The Microscope 1 Dr 
Van Heurck almost incidentally states the very important 
fact that M Prof, Abbe has satisfactorily established the 
fact that a certain relation must exist between magni¬ 
fication and angular (?) aperture.” This is undoubtedly 
one of the molt important demonstrations of the theory 
Great numerical apertures have proved of untold value 
to the competent student of minute details, by opening 
up structures that mere amplification must have left for 
| ever impenetrable. But’that does not annul the lmport- 
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a.nee of small apertures Low amplifications are as 
useful in their own department as high ones , and to put 
great apertures to lower magnifying powers than such 
magnifying power warrants Is to sin against the elemen¬ 
tary principles of the Abbe theory of vision And on 
the other hand, wide apertures can never be utilised unless 
there is a concurrent and suitable linear amplification of 
the image which is competent to exhibit to the eye Ae 
smallest dimensions which are by optical law within the 
reach of such apertures 

Thus it follows that great amplification will be useless 
with small apertures If the power be deficient the 
aperture will not avail , if the aperture be wanting 
nothing 14 gained by high power The law is, " Employ 
the full aperture suitable to the power used 11 In Abbe’s 
words, 11 A proper economy of aperture is of equal im¬ 
portance with economy of power.” 1 

Taking these facts, then, which are apparently recog¬ 
nised by Dr Van Heurck, it is very remarkable to find on 
page49,inadiscussionof the "screw threads” orgaugesem- 
ployed by the makers of microscopes,that the general value 
of the English gauge is admitted, but it is added, " The 
English thread is not, however, all that we have to say on 
this matter Jn America the American thread is also 
employed, which is considerably greater, and admits the 
use of lenses with a much larger diameter, and thus offers 
certain advantages In Lhe first place, the larger the 
lens the easier it is to make, and consequently the real 
curvatures approach closer to the calculated curvatures , 
then the larger the Jens the more luminous rays it admits, 
and this tn photography is not to be despised ” 

To our judgment this statement is a contradiction of 
the admission made on page 49, quoted above 

The enlargement of the screw for the purpose of 
putting in largei back lenses to objective combinations 
was first mooted in America in 1879, J uhen "Mr 
Bullock urged the desirability of adopting a uniform 
objective screw of larger size than the Society screw now 
in use (1879)1 as being essential to the efficacy of low 
power lenses of high angle ” 

This 11 American gauge" was subsequently introduced 
and known as the “ Butterfield gauge of screw for 
objectives.” 1 

Now, we must remember the date of the introduction 
of this large gauge for objectives, and its relation to the 
introduction of the apochromatic system of lenses We 
must further remember that the purpose of its adoption 
was to permit the introduction of larger back lenses than 
the Society gauge would luffer into an objective com¬ 
bination This meant giving relatively great apertures 
to lower powers But this, carried beyond a certain 
limit, violated a fundamental law of Abbe's theory 4 
Now it is said that theBe larger lenses are easier to 
make (I) and approach more nearly 10 the calculated 
curves. But in truth objectives with wide apertures 
which are low powers, and must therefore have large 
backs, are most difficult lenses to produce It was, in 
fact, to escape the difficulty of giving lower powers larger 
angles that opticians of the first rank always designated 
their objectives as of lower magnifying power than they 

1 J R M Mr ll vol il p 
MwinfM h *turalut vol vul p, 60. 
if R US.ierll vol L p, joi 
I Ibid , vol il p *04 
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really were They in fact made a Jrds a J , a 4 a ^jths ; 
a riyths a { , a J a |, and so on 

Since Butterfield’s gauge was introduced, long before 
the days of apochromatism, that is when our ignorance 
allowed us to over-aperture our low magnifying powers, 
it was tolerable, became it was evidence of experi¬ 
mental effort to improve the capacity of our lenses 
But to day with the society screw we are easily provided 
with a senes beginning with a i inch objective of 3, and 
a A inch objective of 65 N A., and we may venture to 
think that these are the highest ratios of aperture to 
power that will be accomplished for many a day , and 
therefore the highest ratios allowable by the Abbe theory 
of vision, which we now know, at least in this point, to 
be an enunciation of the established laws of optic9 

Moreover, these lenses are really difficult to make, with 
their back lenses easily placed within the diameter t_f the 
Society screw A high ratio of aperture to power always 
involves great expense in production , and therefore we 
find that the loiv-pnccd oil immersions of this imme¬ 
diate time are ^ths and ^ths, not objectives of low mag¬ 
nifying power, and for this reason only 

Since then Lhe Society screw is sufficient for more 
than double the apertures shown by Abbe to be in suit¬ 
able ratio to Lhe lower powers, we find it more than diffi¬ 
cult to account for the teaching in a treatise intended to 
be essentially elementary, that the Butterfield screw 
gauge for objectives provides conditions which "offer 
certain advantages,” when the supreme object of this 
part of the book is to enunciate fully the nature and 
qualities of oil immersion achromatic, and especially 
apochromatic, object glasses, by which we can get larger 
apertures wnh the society screw than in the old days of 
Butterfield's gauge could be got by the use of abnormal 
backs to objectives We find also that penetrating 
power” is referred to in passing as one of the properties 
of object glasses (p 56) , but since the diffraction theory 
of microscopic vision is associated with a special inter¬ 
pretation of what this means, and since it is to Prof 
Abbe that we are indebted for placing this hitherto 
obscure matter on a sound, scientific basis, it somewhat 
disappoints the reader to find no allusion whatever to the 
valuable work done on this subject, nor any elementary 
endeavour to explain the great truth that the adual 
depth of vision must always be the exact sum of the 
accommodation depth of the eye and the focal depth of 
the objective But there are few matters of more prac¬ 
tical importance or that lend themselves more Lo simple 
exposition 

In a treatise purporting to be essentially for the 
beginner we confess to disappointment concerning the 
instructions as to the “ choice of a microscope ” What 
is needed is that Lhe tyro should know the essentials of 
the instrument, thfc points In it that are of indispensable 
importance, and a clear account of the manner in which 
these may—by the uninitiated—be seen to be of inferior 
or acceptable workmanship The reader is not even in¬ 
formed that in so important a matter as the fine 
adjustment there is a different value to be attached to 
several entirely different methods by which this function, 
of the microscope is performed The bar and lever 
movement, essentially the best in principle and practice, 
11 only referred to as existing, in the index, which is thus 
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m&de to serve as a kind of glossary , and even more re- book may be said to be alone amongst continental 

markable is the fact that the patent lever fine adjustment treatises on the microscope in this respect It has been 

of Swift and Son, the only fine adjustment which, in our by very tardy steps that the continental makers, or the 
judgment, makes the "Jackson Model' 1 microscope continental microscopista, have learned to appreciate 

(which Dr Van Heurck evidently affects) at all a practic- the immense importance of a condenser in causing 

able instrument, is treated in the same way So indeed optical combinations to give their highest results It is 
is Campbell's differential screw, and the highest com- but recently that so leading a firm as Zeiss has yielded on 
mendahon is given to the form adopted in the author’s this point and produced condensers The first was chro- 
own model No doubt in its present form it is relieved inatic, and, as a consequence, proportionately unsatis- 
of many defects incident to the form of fine adjustment factory Then came the most useful achromatic form of 
to which it belongs, but it must be remembered that we Abbe But we are glad to observe that Van Heurck re- 
are told that each of the divisions of the milled head of cognises that the apockromatu immersion condenser of 
this fine adjustment corresponds to the nVjoth °f a mi lh- Powell "is the most perfect condenser which exists at 
metre Yet the screw which gives this fine result has to present" (p 85) It is inevitable that with apochromatic 
lift the whole "body" of the instrument I11 the lever objectives it should be We cannot possibly see how 
fine adjustments only a nose-piece is lifted, having an in- the splendid objectives on apochromatic principles can 
considerable weight, and producing in practice no friction, give their finest results unless they are illuminated by an 
and to this the objective is attached , it certainly appears apparatus which is not only as perfect in workmanship, 
but reasonable, as it has proved in practice to workers who but of as great a numerical aperture, and with as complete 
have employed the several methods for continuous years, corrections as the objective which is collecting the light 
that the "wear and tear" upon so fine a screw to which an d forming the image of the object the condenser is 
such heavy work is given does not contribute to perma- illuminating 

nent steadiness, or in constant work, to continued And for this reason, while we admit fully that the plate 
accuracy of photo mirrographs produced in this and other volumes 

In fact, after careful study of the microscope special- by the very exceptional skill of Dr Van Heurck with the 
lsed in this treatise, it is difficult to discover anything most remarkable object glass which the manipulative 
really new or distinctive in it save the bringing of the skill of man has yet produced, viz the 2 5 mm with 
fine adjustment pinion of the sub-stage above the level N A 1 63, is a monument to his manipulative ability, we 
of the principal stage The value of this may be variously still contend that he worked under difficulties of no small 
assessed, but it has the plain disadvantage of preventing importance The only condenser provided for this lens 
the complete rotation of the principal stage , and it may by the great firm which produce it, is one which of 
be doubted if it has any advantage which will compensate necessity has a flint front, but is as wholly uncorrected as 
for this the glasses used by Hooke or Bonanni I 

There is little, if anything, to enable the reader to Now if it be important to use an apocbromatic con- 
distingulsh as to the practical value of one form of stand denser at all, how much more important to use it on such 
as compared with another, and yet there can be no a lens, with such an aperture and such exquisitely refined 
greater divergence in form than that between the corrections This objective has never yet had its best 
Continental stand on the one hand with its dead power revealed, because its illumination has been always 
weight to produce steadiness, and the two English a counteraction of its own refinements 
models known as the Ross and Jackson models respec- We are surprised that in manipulation the tyro is re- 
tively on the other What distinguishes them, in what commended in this treatise to focus down upon the object 
either of them has superiority over the other, and first, of course with great care, and then to find the 
wherein in any of them what is essential to a first-rate actual focal point by withdrawing the tube by either 
working microscope, is nowhere discussed coarse or fine adjustment A far more elegant and safe 

It is true that the models of many makers are presented method is certainly adopted, and we doubt the preference 
and beautifully printed, but many of these are not expressed for daylight as the best constant source of 
printed In these pages as revealing essential differences illumination It is uncertain and always variable and 
important for the reader to observe, but they are placed more refractory than tbe edge of a good lamp-flame, 
amongst others simply as the productions, v 1th slight unless we need a monochromatic ray from a sunbeam 
variations, of the sarrfe Instruments by different makers At the close of the book there is a communication 
We cannot but believe that if some plain directions had which had appeared before in the Journ Roy Micro 
been given as to the essentials of a good microscope, and Soc , from Dr S Ccapski, which gives a suggestion for 
the principal models passed in review showing their con- the possible enlargement of the practical N A. of homo- 
formity or otherwise to these requirements, the 11 elemen- geneous object-glasses, which makes an advance to 2 o 
tary* object of the book would bave been more fuliy possible without the employment of the dense flint and 
accomplished, and the tyroHmore fully aided in the highly refractive media needed by the lens spoken of 
"choice of a microscope w above In fact it is plain that true monochromatic light 

Dr Van Heurck has shown hn practical knowledge of may increase a N A of 1 40 to 1 75 
the microscope as a manipulator In many ways, In this There is a chapter on photomicrography which has 
book, but perhaps this is nowhere more fully seen than in the value that is inevitable, coming as it does from one of 
hli full appreciation of the condenser as an indispensable the most practised and efficient workers , still it can 
instrument in bringing out the finest optical possibilities hardly be expected to be exhaustive, and every practical 
gf tbe most perfectly constructed object glasses His pbotomicrograpber has, and adopts as most perfect, his 
NO* I 2 IS, VOL. 4 7] 
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own methods , and as none will ever become photo- 
micrographers who have not some ingenuity and en¬ 
thusiasm, it is only needful that they be set to work, and 
they will undoubtedly find their own tf best methods h 
This treatise is too general to expect from it more than 
useful and suggestive hints on the subject of the prepara¬ 
tion and mounting of objects , and the same may be said 
as to the history of the microscope, which is nevertheless 
given in an interesting and useful manner The book 
will undoubtedly attract many readers, and it will afford 
help to many who are seeking it, but we respectfully 
doubt whether it will enable the elementary reader to 
fully follow the diffraction theory of microscopic vision, 
so as to be able to understand its application to the wide 
range of subjects supposed to be dealt with from that 
point of view by this sumptuous treatise 

W H Dallinger 


A UNIVERSITY EXTENSION MANUAL 

The EartJCs History an Introduction to Modem Geology 
By R D Roberts, M A (Camb), D Sc (Lond ) With 
Coloured Maps and Illustrations (London John 
Murray, 1893 ) 

HIS is not a large book, and a slightly less ambitious 
title might have been more appropriate Certainly it 
is an introduction to the study of modem geology rather 
than a history of the earth, for the latter is regarded from 
a limited point of view But from the page preceding the 
frontispiece it appears that the volume is one of a senes 
of 41 Univemty Extension Manuals " It partakes, there¬ 
fore, of the advantages and disadvantages of this method 
of disseminating knowledge 
The topics treated by Dr Roberts arc the progress of 
geological thought the beginnings of the earth's history 
the modifications of its surface due to forces destructive 
and reproductive . the movements of its crust, including 
the action of volcanoes. Finally he deals with the 
formation of rock masses, and attempts to give—though 
of necessity this subject is very imperfectly treated—some 
idea of the evolution of the British Islands. 

The materials employed by the author are not generally 
novel, for one text-book must draw from much the same 
storehouse as another, but Dr Roberts has a lucid and 
pleasant method of statement, gained no doubt by his ex¬ 
perience in the lecture room One point, however, though 
It relates to a well-worn subject, will be fresh to most 
readers In speaking of the submergence of the so-called 
Temple of Serapis at Puzzuoli, Dr Roberts cites a passage 
from the Acts of Peter and Paul, an apocryphal booklet, 
to which attention was drawn a few months since by Mr 
Thomson ( Geol Mag , 1B92, p 282) This states that 
Pontioli (Poteoli, now Puzzuoli) was submerged as a 
punishment for the martyrdom of Dioscurus “ They all 
see that city Pontioli sunk into the sea-shore about one 
fathop^ and there it is unto this day for a remembrance 
under the tea.' 1 On which passage Dr Roberts observes 
that when the Acts was written, “ Puzzuoli was under 
water, and had been so for so long a time that the memory 
of the actual events had been lost and replaced by the 
tradition recorded in the Acts. 11 At first light this, as he 
says, seeml in favour of the submergence having occurred 
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between the third and fifth centuries, and probably 
earlier than the fourth 11 

This passage certainly makes it probable that the sub¬ 
mergence began at a rather early time, but it is no easy 
matter to fix the date of any passage in these Acts 
Parts of the book are believed to be as old as the second 
century, while others are not earlier than the fifth century 
The book, also, was not of Western but of Eastern 
origin Had the book been written in Italy then, not¬ 
withstanding its other absurdities, some weight might be 
attached to a topographical reference , but these, as it was 
compiled at a distance, and by obviously ignorant people, 
seriously impair its credit It is also needful to show 
that this story forms part of the later recensions and is not 
merely founded on some vague tradition of change of level 
in the neighbourhood. In any case, Dr Roberts seems 
to go a little too far m saying l( this would allow about 
ten centuries, during which the marble columns were 
under water exposed to the action of the living molluscs r 
Hardly so , this tradition at most would not take us beyond 
the first submergence, that indicated by the brackish 
waler deposit at the base of the pillars Over this came 
an irregular mass of volcanic ash, which was covered by 
a calcareous Lufa, in -places full four feet thick The 
former, of course, may have accumulated in a few hours, 
but the latter must indicate a considerable time The 
temple, also, must have been in complete ruin before the 
showers of ashes fell—which also would require time So 
that Dr, Roberts perhaps would have done better to have 
adhered to the more cautious statement in Mr Thomson's 
letter, and not claimed quite so long a period for the 
maximum submergence 

Within the limits, which the necessities of the case 
impose, tjie book is well conceived and well executed 
though we cannot help doubting the wisdom of encourag- 
mgjby manuals necessarily partial and mcomplete,students 
to imagine that they have really mastered a subject, at 
any rate, it should be frankly admitted that this, however 
useful and interesting, is not education 

OUR BOOK SHELF 

The Health Officers Pocket-Book By E F Willoughby, 

M D, D P H (London Crosby Lockwood and 

Son,1893) 

This is a work the object of which is to provide a port¬ 
able and well-bound book of reference, lo which the 
health officer may turn at any moment for most of the 
facts, formulae, and data required in his daily practice , 
and while one cannot give unqualified assent 10 Dr Wil¬ 
loughby's contention that such a book is indispensable, 
one is prepared to acknowledge that it may prove to be 
useful It is not easy, however, to conceive the conditions 
under which a health officer 19 called upon to take action 
or to give advice, at a moment’s notice, upon points so 
rejmote from the routine practice of his duties that he will 
ever find it necessary to carry about, for consultation, a 
pocket-book of abstruse satntary facts and formulae and 
legal enactments If such a work 11 indispensable, 
the author would have done well to restrict its bulkl- 
nesi somewhat, and more especially since he could 
have achieved this by the omission of a great deal of 
matter which is, on the face of it, foreign to the purpose 
of the book. To instance such ,—The parts which rutro- 
genous and non-nitrogenous food stuffs play in the animal 
economy ; the origin and nature of cyclones , a quantity 
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of dracuraivc material upon vital statistics , and a host of 
elementary hygienic facts with which every sanitarian is 
conversant,—are none of them points it can ever be neces¬ 
sary for the health officer to carry about with him for hasty 
reference 

The most useful sections, and those which most justify 
the motif of the book, aie the following —Those which 
deal with mathematical problems, and set forth useful 
algebraical and trigonometrical formulae, together with a 
few logarithm tables , that upon demography and vital 
statistics , and the serviceable abstract of sanitary law, 
in which corresponding or similar sections of the Public 
Health Act, 1875, and the Public Health (London) Act, 
1891, are considered side by side 

There is very little in the book which is not correct and 
up lo date, save that which refers to the subject of water 
analysis This contains many errors, and, since the 
utility of its introduction is very questionable, it is regret- 
able that it mars the all-round accuracy of the work In 
this section Dr Willoughby gives several results of his 
own analyses, and those who are familiar with the 
subject will find their experiences much at variance with 
the writer's 

In what he calls a typical sample of rain-water he 
found 063 grains per gallon of nitrates as HNO a , and 
0114 and 0172 parts per million of “ammonia" and 
u albuminoid ammonia" respectively, in river-water at 
Latchford he found no nitrates, not even a fraction of a 
part per million, and the "ammonia" and 11 albuminoid- 
ammonia ” were o 08 and o 16 (parts per million) respect¬ 
ively Loch Katrine water 13, moreover, credited (and 
Wanklyn is quoted as the authority) with 0008 parts 
per million of “ albuminoid-ammonia, and with o 004 of 
" ammonia , " and the former is said to correspond to 
00056 grains per gallon I 

While unquestionably the work contains some material 
which will make it useful to the health-officer, the health 
student will find much in it which he may peruse with 
advantage 

EngUPs Botamsche Jahrbucker fur Systematic, Pflattzen- 

gcschichte und Pflanzengeograpnie (Leipzig W 

Engelmann ) 

Since Dr A LngleFs appointment to the post of 
Director of the Berlin Botanical Garden and Museum, 
this periodical has become the organ of the very active 
staff of botanists of that establishment , and the com¬ 
paratively recent German colonial policy has revived 
the interest in systematic and economic botany, to 
which it is devoted chiefly Vols xv and xvi 
are being published concurrently This publica¬ 
tion is partly devoted to original work and partly to a 
review of contemporary botanical literature The fifteenth 
volume is largely taken up by contributions to the 
flora of tropical Africa, in the form of an elaboration by 
various botanists of the extensive collections made by 
numerous German travellers Quite a host of new species 
are described, but, truth to say, nothing very remarkable 
in new generic types Hybophrynium is a new genus of 
Scitamlneae, near Trachypkryniutn , with which it was 
genencally associated by Bentham and Hooker, and the 
Aroides, elaborated by Engler himself, include two or 
three new genera Pseudohydro sms is characterised by a 
large, almost truncate epathe and a spadix without any 
terminal naked continuation. 

Dr. J Urban, who haa bee^ for some yean engaged 
m collecting materials for a general flora of the West 
Indies, contributes 14 Add! Laments ad Cognitionem FJorz 
Indie Occidentalism a critical work, both from a 
botanical and a literary standpoint No new genera are 
described. 

One of the most Interesting articles in the sixteenth 
volume is by Dr O Warburg, pn the mountain plants of 
Kaiser Wilhelm's-Land, New Guinea. The collection of 

NO 1218, VOL. 47 ] 


plants dealt with consisted of only fifty-three species, 
whereof thirty-two were supposed to be endemic, though 
the matenal of a few was insufficient for description 
Two new genera are described, namely, Hellwigia 
puhhra , a pretty scitamineous plant, and /CoeIlcna y m 
singular boragineous plant, described as having ten 
nutlets in the place of the usual four 1 Among the new 
species are five rhododendrons, and the most noteworthy 
feature of the collection was Lhc absence of essentially 
Australian types 

Another paper of general interest is Dr Kr mzlin's 
“ Beitrage ?u einer Monographic der Gattung Habenaria," 
excluding PLUanthtra y united with Habenaria by some 
botanists, 347 species are described , and they are spread 
over nearly the whole area inhabited by orchids 

Dr Carl Bolle's " Botamsche Ruckblicke auf die Inseln 
Lanzarote und Fuertaventura" is a pleasantly written 
essay on the indigenous and cultivated plants of these 
islands The “Jahrbucher" contain many other valu¬ 
able articles W B H 

Descriptive Geometry Models for the use oj Students in 

Schools and Colleges Designed by T Jones, MIME 

(Moss Side, Manchester ) 

1 he models are six in number They are intended to 
show a line (1) by its projections, (2) by its traces , the 
inclination of an oblique plane (3) to the vertical plane, 

(4) to the horizontal plane , and to determine the angle 

(5) between two intersecting lines (6) between two planes 
They are accompanied b\ hints for fixing and studying 
the models, and with a useful list of problems suggested 
as exercises for students The clearness of the explana¬ 
tions, the simplicity of the constructive apparatus, and 
the compactness of the arrangements (all being contained 
in a handy cardboard box) commend Mr Jones's work 
to students of solid geometry 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by hu correspondents . Neither cam hi undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice is taken of anonymous communications ] 

Lion-Tiger Hybrids 

I HAVE read Dr Ball's account of this subject id the issue of 
Nature for February 23, 1893, and beg leave to call attention 
to the fact that the University of Cambridge possesses the 
skeleton and the stuffed akin of an adult hybrid between a lion 
and a tigress I am able to supply the following information 
(which I have verified so far as 11 was possible) with regard Lo 
thiB specimen from a contemporary MS , entitled "Notice of 
the Lion-tiger which died in Cambridge, March 1833/' by J B 
Melson, then an Undergraduate at Trinity College Thu MS 
no doubt contains (he substance of a paper by Mr Melson, 
which was communicated by Dr Havilmnd to the Cambridge 
Philosophical Society, May 6, 1833 The paper wu unfortu¬ 
nately not printed m the Transactions of the Society 

The Cambridge specimen, like those mentioned by Dr Bill, 
was procured from the menagerie of Mr Atkina. It was about 
six years old, and for some time previous to Iti death had been 
affected with paralysis of its hind quarters, arising probably 
from a distortion of the lower thoracic region of the vertebral 
column [which Is still a marked feature of the actual skeleton] 
Although inferior In slse to either of its parents, the animal 
appeared to have attained its full dimensions The shape of 
the bead resembled that of theTather (the lion), whilst the form 
of lhe body wu more similar to that of the tigress, The body 
wu faintly striped, while the prevailing shade wu 11 of a dingy 
lion colour " The animal had neither a mane nor a tuft at Ufa 
end of Us tall 

The specimen wu a female, and Mr Melson states that '* all 
the individuals of tins hybrid race have u yet been females. 
The orifice of the vagina was smaller (han in the tlgreas , and 
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the uterus was "merely rudimentary and nothing more than a 
membranous tube terminating in the two fallopian tubes " The 
ovaries were normal in appearance, though very much smaller 
k tban those of the full-grown lioness or tigress 
* The extreme length of the skull, from the end of the occipital 
crest to the end of the preemaxil Ice, of the specimen now in the 
Cambridge Museum, is 290 mm , the distance between the 
foramen magnum and the end of the premaxillse is 235 tnm , 
and the extreme zygomatic breadth is 190 mm The ascending 
process of the maxilla ends at a point 3 mm in front of the 
posterior end of the nasal bones, and has a somewhat rounded 
termination In these characters the skull of the hybrid re¬ 
sembles that of the lion much more closely than that of the 
tiger S F Harmer 

University Museum of Zoology, Cambridge, 

February 27 

Travelling of Roots 

The mode in which roots travel in pursuit of food (mois¬ 
ture) is often remarkable Innumerable instances have been 
published But 1 think the inclosed u one of the most 
sinking which I have come across r l he specimen kindly sent 
to the Kew Museum by the vicar of Petersham is most extra¬ 
ordinary The roots seem to have behaved more like the 
mycelium of a fungus than an ordinary axml structure 

W T Thiselton Dyfr 

Royal Gardens, Kew, Feb 24 

ASemorkndum by the Rty. IV H Oxley, Vnar of Petersham, 
dated February 16, 1893 

Roots of a Wistaria from the dining-room of Eden House, 
Ham, just demolished 

The root entered the room by a very small chink in the side 
of the window, near the ceiling, and on removing the paper, 
which had not been disturbed for many years, from the walls (of 
the room about 14ft square) the whole of the plaster beneath 
the paper was found covered with a fine network of roots spread¬ 
ing all round ihe room The specimen is about one third of 
the whole roots and the stem where it entered the room There 
was not the faintest appearance of anything of the sort on ihe 
surface of the wall paper to give rise to ihe suspicion of these 
roots being there, and Ine room was continually inhabited, with 
fires, &c 

I The Flight of Birds 

WITH reference to an extract from Science on the flight of 
birds, which appeared in your “ Notes" of February 16, I agree 
with the writer of that extract that the rapidity with which the 
generality of birds travel is often considerably over estimated. 

Some lew months ago, whilst crossing, by G W R, express, 
(he moon of Bridgewater Level in horuerset, a couple of 
luitle doves rose at a distance of about eighty yard* from the 
train, and flew for a considerable distance in a line nearly 
parallel with the roils 

1 observed them with much interest, for I wished to have 
some comparison of their power of flight with that of some 

II homing ' pigeons in my posseuion, and perceived that they 
were beinp slowly overtaken. They must have flown fairly 
parallel with the line of rails for at least 500 yards, and finally 
bore away northward We must have been travelling at about 
forty miles an hour at the time, so that their speed would have 
bean a little leu than that I was the more surprised at this as 
i had hod 11 homing 11 pigeons, trained by myself, which, on a 
clear, calm day, had Aown from the Quantock Hills to Taunton 
(a distance of seven miles) in leu than eight minutes—a quite 
superior rate of flight, which, however, Ido not think they 
would continue fora long distance The Columbacel generally 
ipaj be considered good flyers j the turtle, however, I believe 
from observation lobe somewhat below the average standard of 
excpllfpce. It certainly cannot be compared with the Passenger 
Pigeon of America, which hi*frecraemly been killed In the 
neighbourhood of New York with Carolina rice still undigested 
jn III crop—having probably accomplished a journey or between 
Jpo and 400 miles in about tlx hours, giving the high Ttcord of 
slaty miles an hour for six hours in succession My own impres¬ 
sion Is that there is a great difference in the speeds of venous 
orden and tribes of birds, I have repeatedly observed the 
fieldfare, which Is a fairly strong flyer, overtaken by trains of 
which 1 have been an occupant, and which could not have been 
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travelling more than forty miles an hour On the other hand, 
I have witnessed the pursuit of a wood-pigeon or cushat by 
a hawk, in which l>olh birds exhibited powers of flight which 
might seem incredible to persons unobseivant of nature. In this 
instance I should have estimated the Bpeed of the pigeon, which 
was straining every muscle to reach the shelter of a belt of Lim- 
ber, to be aliouL sixty miles an hour, whilst that of the hawk, 
which flew with little effort, could not I think have been less 
than eighty, during the brief period that they were within my 
sight I should be glad to hear from any of your correspondents 
their opinion as to the rapidity of flight in the Raptores 
(British) Herblrt Withington 

Taunton, February 22 

The Niagara Spray Clouds 

I no not remember having seen anywhere a reference to the 
fact that the spray clouds of Niagara exhibit an Ice bow in deal 
frosty weather 

1 had an opportunity last week of seeing a very fine complete 
bow, the inner one, the outer being absent 

There was no trace of the mock suiis or of the bands of white 
light usually present , though I have seen ice bows without the 
latter, I have never seen one before without any trace of mock 
suns , these are generally accounted for by supposing the pres 
ence of hexagonal ice prisms I would suggest the inference 
ihat the ice crystals in the Niagara spray clouds are not prisms 
but rhombs Liias A Carus-Wilson 

McGill University, Montreal, February 6 

British N ew Guinea 

In Nature (vol xlvu p 345) Mr H O Forbea 
has a lenient review of Mr J P Thomson’s "British New 
Guinea," in which he reproduces a figure of four natives In 
the original they are called " native mountaineers " (p 95) A-i 
a matter of fact only the two central men are mountaineers , the 
two outermost being coast natives who acted as decoys to induce 
ihe limid highlanders to submit to being photographed Mr 
Thomson has a reprehensible habit of inserting figures which, 
while they illustrate ihe contiguous text, really belong to a 
different part of British New Guinea than Lhat there dealt 
with I fancy Mr Forbes has been deceived in this respect, for 
the last figure which appears in the review is entitled by Mr 
Thomion “Native Ornaments " (p 120), and, though occurring 
in his description of the Fly River district, represent, if I am 
not mistaken, Papuan Gulf naLives, most probably Motu 
Motuani Alfred C IIaddon 

I quite agree with Prof Haddon’a remarks above, which you 
have been good enough to submit to me, with regard to the 
mountaineers of the interior of New Guinea They enter into 
details which, in an already over long review, I had no space 
for There is no donbt ahoul the right hand figure (p 346) 
being not a mountaineer I was less confident about the man 
on tne left hand The two central figures recall to me perfectly 
the people of Uburukara, of whom 1 took photographs m 1B86, 
the plates of which were ruined during my disastrous march down 
the Goldie, and it was they who specially attracted my allention 
With regard to the “FJy River 11 natives, I have never had the 
fortune to see any of them, but I certainly took the central figure 
to be one, while remarking to myself Lhc likeness of the right 
hand man to a Motuan—to men with whom he could be matched 
in any villige indeed between the Gulf and Kerepunu. 

104, Philbeach Gardens, S W Henry O Foabes 

Some Lake Baeins in France 

I regret that, Lhrough some Inadvertence on mv part, the 
name of the author of the 11 Atlas des Lacs f ranfals, mentioned 
in my letter (p 341) 11 wrongly printed. It should be Dele- 
becque. In a letter received from M. Delebecque, he Informs 
me that " the direction of the arrow on the map of Lake L 4 man 
is not exactly N , but N. 7' W," He informs me also that the 
curious funnel shaped hole at the northern end of the Lake of 
Annecy, which I suggest may be a submerged swallow hole, 
Is the site of a spring This fact, however, need not be fatal to 
my suggestion, because the changes In level might convert what 
was once a swallow-hole into a spring. At present water at 
one lime flows up from the dolmas of the Julian Alps* 
another It drains off down them T, G Bonney. 
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ON ELECTRIC SPARK PHOTOGRAPHS, OR, 
PHOTOGRAPHY OF FLYING BUI.LETS, , 
BY THE LIGH'J OF THE ELECTRIC bPARK 1 

I 

W HEN I was honoured by the invitation to deliver this 
lecture I felt some doubt as to my ability to find a 
subject which should be suitable, for there is a prevailing 
idea that in addressing the operative classes, it is neces¬ 
sary to speak only of some practical subject which bears 
immediately upon the most important industry of the 
place in which the lecture is being delivered , but it seems 
to me that this ib a polite suggestion that the audience 
are unable to be interested by any subject except ihat 
particular one which occupies them daily. Now though 
I nm a comparative stranger in Scotland I have heard 
quite enough, and I know quite enough, of the superiority 
of the education of you, who have the good fortune lo live 
in this the most beautiful half of Great Britain, to be aware 
that, as is the case with all highly-educated men. you are 
able to take a keen and genuine interest in many subjects, 
and that I had better choose one to which I have specially 
devoted myself, if I do not wish to expose myself to the 
risk of being corrected I will ask you therefore in im¬ 
agination to leave your daily occupation and come with 
me into the physical laboratory, where, bv the exercise of 
the art of the experimentalist, problems which might seem 
to be impossible are continually being solved I wish as an i 
experimentalist to present to you an example of expen- | 
mental enquiry j 

Let ua suppose that for some reason we wish to examine 
carefully and accurately some moving object travelling, if 
you will, at so great a speed that, observed in the ordinary 
way, it appears as a mere blur, or perhaps at a speed so 
tremendous that it cannot be seen at all In such a case, 
in order lo get a clear view of the moving body we ma> 
either look through an apeiture which is only opened for 
a moment as the body passes by, or we may suddenly 
illuminate the object bv a flash of light when it is in a 
position in which it may be seen If in either of these 
cases the hole is open, or the illumination lasts so short a 
time that the object has no lime to move appreciably 
while it 19 in this way brought into view, we get what may 
in ordinary language be called an instantaneous impres¬ 
sion and the object appears clear, sharp, and at rest In 
the same way if we wiph, with the object of obtain¬ 
ing A permanent record, to photograph a moving 
body we must either allow the eye of the camera 
to see through a hole for a moment, t e we must 
use a rapid shutter, and many such are well known, or 
we must, keeping the photographic plate exposed and the 
object in the dark, make a flash of light at the right 
time As before, if the shutter is open or the flash lasts 
so short a time that the object cannot move appreciably 
Inithe time, then, if any impression is left at all it will be 
sharp, clear, and the same as if the body were at rest 
The Erst method, that of the shutter, I do not intend 
to speak about to-night, but as, owing to the kindness of 
Mr F J, Smith, I haee with me the mosL beautiful ex¬ 
ample that I have seen of what can be done by this method, 
1 thought perhaps 1 should do well to show il Mr Smith 
was m an depress tram near Taunton, travelling at forty 
mtJet an Uder, arid when another express was coming up 
il the opposite direction at sixty miles an hour, t € 
ufptou^fnghivnit one hundred miles an hour, he aimed 
at it and let a shuf(«r of his own construction 
1 shut io quickly that the approaching train was 
aphed sharply. There is a special interest about 
' grepb ; it shows one of the now extinct broad- 
^ an the road. However, this is an example 

of the method which we shall not consider this evening , 8 

1 Laoturt ddlvinil at lha Edinburgh mrating of tht BrliUh AibocuUioq by 
C V Boy*, F.R S. 

havt hrard that a cannon-ball hai bora photographed by nearu of a 
repl4-rautt*f, but I bora no direct information on ib« Bubjeot. 


For our purpose we require what is called instantaneous 
illumination,—a flash of light. It is of course obvious 
that it depends entirely upon the speed of the object 
and the sharpness required, whether any particular flos|a 
is instantaneous enough No flash is absolutely instant 
taneous, though some may last a very short time 

For instance, a flash of burning magnesium powder 
lasts so short a time that it may be used for the purposfc 
of portraiture, and while it lasts even the eye itself 
has no time to change The lower part of the 
second slide (Fig a) is a photograph of the eye of Mr 



Lower part 


Upper part 


Colebrook after he had beeif* some minutes in a 
dark room, taken by the magnesium flash ; the upper 
part is the same eye taken in daylight The pupil is seen 
fully dilated and the eyelid has not had time to come 
down, and so we might reasonably say Lhat the flash was 
instantaneous , it was for the purpose practically 
instantaneous Yet when I make this large clock-face 
four feet across revolve at so moderate a speed that 
the periphery is only travelling at forty miles an hour and 
illuminate it by a magnesium flash you see no figures or 
marks at all, only a blur Thus the magnepium flash, 
which for one purpose is practically instantaneous, is, 
tested in this simple way, found to last a long time Let 
me now, following Lord Rayleigh, contrast the effect of the 
magnesium flash with that of a powerful electric spark 
At each spark the clock-face appears brilliantly illu¬ 
minated and absolutely at rest and clear, and if it were 
not that I could at once illuminate it by ordinary light 
it would be difficult to believe that it was still in motion. 

The electric spark has been often used to produce a 
flash by means of which phenomena have been observed 
which we ordinarily cannot 9ee For instance, Mr 
Worthington has in this way seen and drawn the exact 
form of tne splash produced by a falling drop of liquid* 

Mr Chichester Bell, Lord Raylejph, Mr F J Smithy 
and others have used the illumination produced by an 
electric spark to photograph phenomena which they were 
investigating I am able to show one of Lord Rayleigh's, a 
breaking soap bubble, in which the retreating edge, travel¬ 
ling something like thirty milei an hour, i« seen with all the 
accuracy and sharpness that u possible with a stationary 
object Mr F. J Smith has extended the use of sparks 
for the purpose of physiological enquiry, taking a row of 
photographs on a moving plate at intervals that can 
be arranged to suit the subject, and is thus putting in the 
hands of the much-abused experimental physiologist a 
very powerful weapon of research. I had hoped to show 
one of these senes of an untechiucal character, to wit, a 
series taken of a cat held by iti four Legs in an inverted 
position and allowed to drop- The cat, as every one is 
aware, seems to do that which ib known to be dynamically 
impossible, namely, on being dropped upside down to turn 
round after being let go ana to come down the right way 
up. The process can be followed by means of one of Mr 
Smith's multiple spark photographs However, his cats 
do not seem to like the experiments, and ho has in con¬ 
sequence had so much trouble with them that his results, 
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while they are of interest, are not, up to the present, 
suitable for exhibition 

Let me now return to single spark photographs We 
have seen that the magnesium flash, which for the 
purpose of portraiture is practically instantaneous, yet 
fails to appear so when so moderate a speed as forty 
miles an hour (and indeed a far lower speed) is used 
fbr the purpose of examining it Is anything of the 
kind true in the case of the electric spark? Will 
the spark, by which we saw the clock-face abso¬ 
lutely sharp, after all fail to give a sharp view 
when tested by a much higher speed ? I have taken such 
a spark and attempted (though I knew what the result 
would be) to photograph by its light the bullet of a 
magazine rifle passing by at the rate of about 2100 feet a 
second,or, what is the same thing, at about 1400 miles an 



Fig 1 


hour, the result (Fig 1) shows not a clear sharp bullet but 
a blur , the spark lasted so long a time that this bullet was 
actually able to travel half an inch or so while the 
illumination lasted Thus we see, that if we wish to 
examine bullets, &c, in their flight, any electric 9 park will 
not necessarily do. We shall have to get a spark which 
while it gives enough light to act on the plate yet lasts so 
short a time that even a rifle bullet cannot move an 
appreciable distance during the time that it is in existence. 

A knowledge of electrical principles enables one to 
modify the electrical apparatus employed to make this 
spark in such a manner that its duration may be greatly 
reduced without, at the same time, a very great sacrifice 
of light, but while this may be done it is important to 
be able to observe how long the spark actually lasts, when 
made by apparatus altered little by little in the proper 
manner The desired information is at once given by the 
revolving mirror For instance, every one is aware how, 
by a turn of the wrist, one may reflect a beam of Sunlight 
from a piece of looking-glass so as to travel up the street 
at a most tremendous velocity, but suppose that, instead 
of being moved by a mere turn of the wrist, the mirror is 
made to rotate on an axle by mechanical means at an 
enormous speed , then, just as the rotation is more rapid, 
so will the beam of light travel at a higher speed In the 
particular case that 1 am going now to bring before 
our notice, a small mirror of hardened steel was made 
y Mr Colebrook, the mechanical assistant in the physical 
laboratory at South Kensington, mounted so beautifully 
that it would run at the enormous speed of 1000 turns a 
second (not 1000 a minute) without giving any trouble 
The light from the spark was focussed by the mirror upon 
a phtttograpbic plate. Now if the light were really instant¬ 
aneous, the image would be a 9 clear and sharp as if 
the frirtor were at rest, if, on the other hand, it lasted 
long enough for the image to be earned an appreciable 
distance, then the photograph would show a band of light 
drawn out to this distance The mirror is now placed on 
the front of the platform, and a beam of electnc light is 
focussed by It upon the screen, from which it is distant 
about 20 feet Now that I turn the mirror slowly, you 
see the spo t j^ ight drawn out Into a band reaching across 
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the screen, and this is described over and over again as 
the mirror revolves Let us suppose that the mirror is re¬ 
volving once a second, then it is easy to show that the 
spot of light is travelling at about 250 feet a second It is 
not difficult therefore to see that if the mirror is revolving 
1000 times as fast, the spot of light will traverse the screen 
1000 times as fast also, 1 e , about 250,000 feet a second, 
or 160,000 miles an hour—a speed which is 200 times as 
great as that of a Martini-Henry bullet, while such a bullet 
only travels 14 times as fast as an express train. You will 
see, then, that it is not difficult to observe how long a spark 
lasts when its image can be whirled along at such a speed 
as thLS. I have now started the electro-motor, and the 
mirror is turning more and more rapidly Now it gives 
a musical note of the same pitch as that given by the 
tuning-fork I am bowing; it ib therefore turning 512 
times a second It is now giving a higher note, %e it is 
turning faster and faster, until at last it gives the octave, 
at which time it is turning 1028 turns a second The 
band of light on the screen is produced by a spot now 
travelling at a still higher speed than that which I have 
just mentioned I had hoped to have shown with this 
apparatus the actual experiment of drawing out the ap¬ 
parently instantaneous flash of an electric spark into a 
band of light, but I found that while it was easy to show 
the experiment in a small room, the amount of light was 
not sufficient to be seen in a great room like this I must 
therefore be content to show one or two of the photo¬ 
graphs which were taken lately in the physical laboratory 
at South Kensington by two of the students, Mr Edser 
and Mr Stansfield, whom I now take the opportunity of 
thanking. The next slide shows the drawn-out band of a 
particular spark made between magnesium terminals by 
the discharge of a condenseT of 2J square feet of window- 
glass, the spark being } inch long Below the drawn-out 
band I have drawn a scale of millionths of a second. 
If the spark had been instantaneous it would have ap¬ 
peared as a fine vertical line This line, however, has 
been drawn sideways to an extent depending on the dura¬ 
tion of the spark. The spark, except at the ends, is extinct 
in rather leas than one-millionth of a second, but the 
ends remain alight like two stars, being drawn out in 
consequence into two lines, which have lasted, as 
measured by the scale, as long as six or seven millionths 
of a second Such a light is, therefore, seen to last 
when tested with this very powerful instrument so long 
that it seems absurd to call it Instantaneous. It lasts too 
long for the purpose of bullet photography. In order to 
get sparks 01 shorter duration it is necessary to abolish 
the metal magnesium, in spite of the brilliant photo¬ 
graphic effect of the two ends of the spark between 
knobs of this material. It is well to avoid all easily volatile 
metals, such as brass, because of the zinc that it contains, 
and instead to employ beads of copper or of platinum In 
the second place, the duration of toe spark proper, which 
in the Last case was nearly a millionth of a second, can 
be reduced by (1) reducing the size of the condenser, but 
one must not go too far, as the light is reduced also , 
(2) by replacing any wire through which the discharge 
may have taken place 
by broad bands of 
copper as short as 
possible, this has (he 
further advantage of 
Increasing the light, 
and (3) tne light may 
be Increased without 
much change being 
made in the duration 
by making a second 
gap in the discharge 
circuit, the spark Tn 
which, however, muBt be hidden from the plate. Fig. 2 
shows the trail of the best spark for the purpose of bullet 
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photography that I have obtained up to the present 
In this case the surface of the condenser is one 
square foot, and the discharge is taken through 
bands of copper about two inches broad, and not more 
than about four inches long apiece Extra good con¬ 
tact is made between these copper bands and the tin- 
foll surface by long radiating tongues of copper-foil 
soldered to the end of the copper bands The knobs arc 
platinum, but this seems no better than copper The 
whole of the light is extinct in less than one millionth 
of a second, while the first blaze, which is practically the 
whole spark, the tail being in comparison of no conse¬ 
quence, does not last so long as a ten-millionth of a 
second , in other words, it lasts so short a time that it 
bears the same relation to one second that one second 
bears to four months , or again, a magazine rifle bullet, 
travelling at the enormous speed that is now attained by 
the use of this weapon, cannot go more than one four- 
hundredth of an inch in this time Other sparks of still 
less duration were examined, but this was chosen for the 
purpose of photographing bullets 1 
Now, having obtained a suitable flash of light, I must 
next show how a spark may be used for the purpose of 
photographing a bullet in us passage This was first 
done by Prof E Mach, 1 of Prague, whose method is 
illustrated by the diagram Fig 3 The squares on the 
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right-hand side represent certain electrical apparatus by 
means of which a Leyden jar (J) is charged with elec¬ 
tricity to such an extent that, while it is unable to make 
two sparks at B and A, it is nevertheless able to, 
and at once will, make a spark at B when the second 
gap at A is closed by a bullet or other conductor 
The dotted lines represent wires through which the dis¬ 
charge then takes place, The spark at B, magnified 
by the lens / in front of it, then fills the field Fens L 
with light, so that the camera K focussed upon the 
spark gap A will then receive an image of the bullet as it 
passes, and thus a photograph is secured. I am able to 
show two of these which Prof Mach has kindly for¬ 
warded to me, and What I wish to point out is that in 
each of these photographs—and this is perhaps the most 
intereetmg feature which any of these exhibit—there are 
seen, besides the bullet ana the wires which the bullet 
strikes in Us journey, certain curious shades, one in ad¬ 
vance of the bullet and one from the tail, while a trail is 
left behind very like that seen In the wake of a screw 

u 

1 ThtM iwki war* mule to to offal the dm* that the mirror vu rkdng 
towvd* dw py thd *ni ploy men t of the tune device m 

thftt dcKribed Ihdofr ip cftuiMtfnn with pit 4 On lh« ixla of (h* mirror 
lutiUied tail of alomUjtiml vu ttcnnd, eo m nearly to bridge * gap m 
thtf dtahftff* circuit Of Ml xqulttaryJaroTmill capaniy, then being ■ gap 
ComiDOo tn both circuiti. A rtlMn auction coil wai nied Instead of ibe wei 
■magi u b*b>g for thij purpart pr eferable. The Jengili of nine ihgt rhe 
>pv£ luted vu thui murared without taking Lhe electricity round by the 
which would have been quite aufflclent to modify Ibe duration of the 
dlacfairgCj and U wai emjder dun making and ul}ueiitg a mood reflecting 
mirror, which would have ana we red the aama purport, 

B See Nature, voL xbL p. 15a 
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steamer In fact, the whole atmospheric phenomenon, 
accompanying the bullet is not unlike that seen on the 
surface of water surrounding and behind a steamship 
These were seen for the first lime, and their visibility by 
this method was, I believe, predicted by Prof. Mach 
before he made his first experiment 

The part that J have played in this matter is after all 
very subordinate 1 have attempted to simplify the 
means, and the results which may be obtained by the 
modified method which l have devised, are, I believe, in 
some respects—I don't say in all —clearer and more in¬ 
structive than those obtained by the more elaborate 
device of Prof Mach 

tig 4 is a diagram of the apparatus that I have used. 
C is a plate of window- 
glass with a square foot 
of tin-foil on either side 
This condenser is 
charged until its potential 
is not sufficient to make 
a spark at each of the 
gaps E and E\ though it 
would, if either of these 
were made to conduct, 
immediately cause a 
spark to form at the other 
c 13 a Leyden jar of very 
small capacity connected 
with Cby wire, as shown 
by the continuous lines, 
and by string wetted with 
a solution of chloride of 
calcium, as ahown by the 
dotted line So long as 
the gap at B is open this 
little condenser, which is 
kept at the same potential 
as the large condenser 
by means of the wire and 
wet string, is similarly 
unable to make sparks 
both at B and E\ but it 
could, if B were closed, 
at once discharge at E' 

Now suppose the bullet 
to join the wires at B, a 
minute spark is made at 
B and at E' by the dis¬ 
charge of c t immediately 
C, finding one of its gaps 
E # in a conducttpg state, 
discharges at E, making 
a brilliant spark, which 
casts a shadow of the 
bullet, &c, upon the 
photographic place P Though this is simple enough, 
the ends that are gained by thi9 contrivance are not so 
obvious In the first place the discharge circuit of C, 
via E and E' is made of very short broad bands of 
copper, a form which favours both the bnlliapcy and the 
shortness of duration of the sparks; further, the double 
gap, of which E' may be the longer, causes the intensity 
of the light of either Bpark to be greater than it Would be 
if the other one did not exist—in a particular case the light 
of the shorter was increased six or eightfold—at the same 
time the duration is not gTeatly affected For this reason 
the spark at E may be maae very short, so that the 
shadow is almost as sharp as if the light came from a 
point. The spark formed at B, which is due to the dis¬ 
charge of c only, Is very feeble, so that it is unable to act 
on the plate, whereas, had the discharge of C been earned 
round by B, the light at this point would hopelessly have 
spoilt the pUte, and at the same time th^ light at E 
would have been feebler and would have lasted longer. 
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The wet string, while it is for the purpose of keeping the 
condenser c charged a perfect conductor, is nevertheless, 
when this discharges at E' and B, practically a perfect 
insulator , if it were replaced by wire then C would also 
wholly or partially discharge itself by B and E' Finally, 
in avoiding all lenses one is free from the considerable 
absorption of the more refrangible rays which spaiks pro¬ 
vide in great abundance, and which are largely absorbed 
by glass On the other hand the photograph is a mere 
shadow, but this is no drawback, for the bullet itself is on 
either system a mere silhouette, whereas the atmospheric 
phenomena are more sharply defined, and their character 
is more clearly indicated without lenses than is possible 
when they are employed 

Fig 5 is a photograph of the apparatus set up in one 
of the passages in> the Royal College of Science, in 
which tne experiments were made It is apparently of 
the rudest possible construction The rifle seen on the 
left of the figure is of course made to rest freely on six 
points , 1 in order thdf its position every time it 19 fired may 


through these boles Is not diffused in any harmful manner 
The large box at the back is a case 5 ft long, filled with 
bran which stops the bullets gently without marking them 
The little condenser is just below the rectangular pro¬ 
longation of the photographic box, the large condenser is 
the vertical square sheet seen just to the right The 
electrical machine used to charge the condensers is seen 
on the table It Is a very beautiful 12-plate Wimshurst 
machine made by Mr Wimshurst and presented to the 
Physical Laboratory ThiB machine not only works with 
certainty but is so regular in its working that no 
electrometric apparatus 16 necessary All that has to be 
done is to count the number of turns of the handle which 
are required to produce the sparks at E and E' when the 
gap at H is not joined, and to count tbe number which 
are sufficient to produce a spark at E when the gap at B 
is suddenly closed Then if the rifle is fired after any 
number of turns between these, but by preference nearer 
the larger than the sfnaller number, the potential will be 
right, the spark E, lnsideuhe box, and the spark P which 
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be the same. The bullet then traverses precisely the 
same course, go that wires placed in the line between holes 
in two cards made by one shot will be hit by the next. The 
two wires which the bullet joins as it passes by are setup 
in the box seen In the middle of the figure with the lid 
propped up so as to show tbe interior The photographic 
plate is on the left-hand side and the spark when made 
is just within the rectangular prolongation on the right- 
hand side. Paper tubes with paper ends are placed 
on each aide of the box to allow the bullet to enter and 
leave. .and yet not permit any daylight to fall directly 
on the plate. All Is black inside, and so the 
•mall amount of light which does enter the box 

1 Shr (ndcpukdw pomfi of support in required Tor a. nomaincal cUmp> 
la ihl* cue » V support near ib* muule supplied two, a V support near tbe 
laaacb two itiora poton. ih« rUh was pressed forward until a projection nod«r 
(he muule reared agalui the front V, thus situ win j freedom of recod, but 
otherwise preea&tinjr all uncertainly of position except that due 10 rotation 
In the V s whlckn —arUi hnpoaidblfl by tne dath p o in t , that Is, the lower end 
of the stock raJRng tideway* win*' a leather covered wooden bracket 
fosrened to the mure Uble 10 which the Vs were attached 
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is in sight outside the box, will be let off, and if a 
plate is exposed a photograph will be taken. If by chance 
the E' spark is not seen then there is no occasion to 
wasie the plate, another bullet may be fired after 
resetting the wires and the result will be as good as if one 
shot bad not failed When all is in order a failure of this 
kind is very rare 1 also arranged a lube in the side of 
tbe box with a pocket telescope fixed in it and focussed 
on the wires, If a piece of white card or paper is placed 
in the line of vision and so as to be illuminated by a 
spark let off as above described but preferably much 
nearer the card, the bullet will be seen by any one looking 
through the telescope. 1 took this down, however, at 
once, ai the photograph showed more than could ever 
be seen by the eye The box seen juit to the right of the 
rifle with a coil of wire upon it is the one in which the 
revolving mirror was fixed, and in which the trails of 
sparks made near the door at the end of the passage 
were photographed. The apparatus for photographing 
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the bullets was put together and set up by Mr Hnton,a 
student, whose very skilful help in the matter and after- 
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wards during 1 
value 


the experiments I found of ^ery great 


was put together It was Uken to see if the idea would 
practically succeed, merely using for the purpose bits ol 
wire and other things to be found 
in any Jaooratoiy, which were set up 
in a dark room in less than an hour. 
1 he first shot was succeSsful, but the 
sharpness of the photograph is not 
what it might be, owing to the fact 
that I used, for the sake of the 
brilliant light, a spark taken between 
magnesium terminals However, the 
bullet is clearly enough defined, as 
are the wires which it has just struck 
This is a phoLograph of a pistol 
bullet travelling only 750 feet a second 
\ou will noLice that unlike that taken 
by I*rof Mach, which represented a 
shot going at a much higher speed, 
this photograph shows no atmospheric 
phenomena surroinding the bullet I 
would only add, in connection with 
this photograph, that by some acci¬ 
dent the wad remained attached to 
the bullet in this case forming the 
enlarged tail I do not know if this 
often happens , it must, if it does, 
seriously disturb the flight of the 
projectile, and introduce an anomaly 
that might not easily be accounted 
for 

The next photograph, Fig 6, shows 
a bullet which has just left a Martini-Henry rifle. This 
is takgn with the apparatus in its latest form, and the bullet 
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TW photograph which I am able to show waa / appears perfect)/ sharp* There is no sig^J of any tnove- 
tfckrar at Chmfgiaj, before the apparatus just described | meat whatever in so far as the bullet itself Is concerned 
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But now that we arc dealing with a higher speed, namely, 
1395 feet a second, there is evidence of the movement of 
the bullet in the form of a wave of compressed air in front 
and of other waves at the side of and behind the bullet 
I shall explain this in a moment, but I would rather 
first show another photograph, Fig 7, of a bullet travel¬ 
ling at a still higher speed, a magazine rifle bullet 
travelling about 2000 feet a second, in which these air 
waves aie still more conspicuous, and in which a glance 
is sufficient to make it evident that the waves are much 
more inclined to the vertical than in the previous case 

Now as it may not be evidenL why these waves of air 
are formed, why their inclination varies with the speed, 
or why existing they are visible at all, a short explanation 
may not be out of place, more especially as they form the 
most interesting feature in the remaining photographs 
that 1 have to exhibit, which cannot, as a matter of fact, 
be properly interpreted without frequent reference to 
them 

I would first ask you to examine some still water into 
which a needle held vertically is allowed to dip If you 
move the needle very slowly not a ripple is formed on 
the surface of the water , but as the needle is moved 
more quickly at first a speed is reached at which feeble 
waves appear, and then as the speed increases a swallow¬ 
tail pattern appea-s, the angle between the two tails be¬ 
come less as the velocity gets higher Now in the case 
of water-waves the velocity with which they travel 
depends on the distance between one and the next, aud 
for a reason into which I must not now enter either very 
long or very short waves travel more quickly than waves 
of moderate dimensions If they are about iwo-thirds of 
an inch long they travel most slowly—about 9 inches a 
second Now so long as the needle is travelling less 
quickly than this no disturbance is made , but when this 
speed is exceeded the swallow-tail appears Suppose, for 
example, the velocity of the needle to be double the mini¬ 
mum wave velocity for water, 1 e let the needle move at ifl 
inches a second, and let it at any moment have arrived 
at the point P, Fig 8 Then any disturbance, started 



Fiq. a 


when it wu at the point A, must have travelled &« far ai 
the circle aaa w which Aa 11 half Ap t similarly for any 
number of pointa BC, flee., between A and p any dis¬ 
turbance must have travelled aa far as the corresponding 
circlet bb, cc, See, the result is that alone a pair of lines, 
pL, pM y touching all the circles that could be drawn in 
this way, a wave will be found, and it is clear that as the 
velocity of the point is nude greater the successive radii 
Aa B b, flee., will become in proportion to Adless, the circles 
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will be smaller, and the angle between L p and will be¬ 
come less, while when the velocity is made les3 the reverse 
happens, until at last Aa B b t Sec = A p B p t See , and then 
when they exceed these quantities no lines Lp M p can 
be drawn touching all these circles, there is no wave 
surface which the disturbances from all the successive 
points can conspire to produce, and the consequence is 
there is still water 

Now consider the case of a bullet moving through the 
air Here again we are dealing with a case in which a 
wave cannot travel at less than a certain speed which is 
obviously the velocity of sound (1100 feet a second under 
ordinary circumstances), but, as in the case of surface 
waves on water, higher speeds are possible when the wave 
is one of very great intensity The conditions in the two 
cases are therefore very nearly parallel , if the bullet is 
travelling at less than the minimum speed no waves 
should be formed—the pistol bullet at 750 feet a second 
did not show any—if the bullet 13 travelling at higherspeeds 
than 1100 feet a second waves should be formed which 
should include a sharper angle as the speed is made to 
increase. This was found to be so in the case of the 
Martini-Henry and the magazine rifle bullet. 

The curved form of the wave near the apex is due to the 
fact that when it is very intense, when the compression is 
very great, the velocity of travel is greater and, immediately 
in front of the bullet^the air is compressed to so great an 
exent that the wave at this part can travel at the speed of 
the bullet itself 

The reason why the waves should be visible at all is 
not difficult to follow Consider a shell of compressed 
air though which rays of light frOm a point are made to 
traverse. These rays travel in straight lines, except where 
they meet a medium of different density, and the denser 
this 13 and the more nearly they meet Lhis at a grazing 
incidence the more they will be bent towards the perpendi¬ 
cular In comparison with water or glass a layer of com¬ 
pressed air has very little refractive power, and so rays 
which strike the shell anywhere except at the extreme 
edjje are practically uninfluenced in their course and 
strike the plate practically in the same place that they 
would do if the shell of compressed air had not been 
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traversed But those rays ab, ab f Fig, 9, which strike the 
shell of air almost tangentially are bent inwards slightly at 
b and again at c , having traversed what la equivalent to a 
wide angle prism, and strike the plate at«, leaving the place 
d y where they would have gome had they not been refracted, 
dark , moreover at e they meet other rays which have been 
hardly at all refracted since they have passed actually 
into the shell and out again, and therefore § is doubly 
illuminated. The consequence is that a wave or shell of 
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compressed air gives rise to an image on the plate, in 
which there is a dark line and a light line within it 
Similarly a wave of rarefacLion must produce a light 
line with a dark one within it 1 An examination of the 
photograph Fig 7 will make it evident that not only is the 
head wave a wave of compression, but the wave, which 
starts from the end of a kind of venacontracta behind the 
bullet, is also a wave of compression It is a curious fact 
which requires explanation that the head and tail waves 
are not parallel to one another, and they do not show any 
sign thaL they would become parallel if they were continued 
indefinitely This can only be due to either the tail of 
the bullet travelling considerably faster than the head, or 
to the actual velocity of propagation of the tail wave being 
less than that of the head wave The eflect observed is 
true and is not optical, being neither due to the refractive 
effect of the outer shell disturbing rays which are 
tangential to the inner shell, nor to an effect of perspective, 
for though the projection of a cone from a point upon a 
plane is only seen of the proper angle, when the per¬ 
pendicular, dropped from the point upon the plane,passes 
through the vertex of the cone, yet when, as in the case 
of Fig ii, where it passes within both cones, and more 
within the outer one than the inner one, the effect is to 
make the projections of both of a greater obtuseness, and 
of the outer one to a greater extent than the inner one , 
nevertheless an examination of the amount of this effect 
of perspective made by Mr Barton showed that the 
distortion was not sufficient to be noticeable, as the 
difference in the acuteness of the cones certainly is 

(7 o be continued) 


NOTES 

Admission to the Croonian Lecture, which Prof Virchow, 
w we have already announced, ia to deliver before the Royal 
Society at 4 jo p m on the 16th inst , will be by ticket, which 
may be obtained from the assistant secretary by introduction of 
a Fellow of the Society 

There will be widespread regret at the announcement which 
We now make that the distinguished geologist, Prof K A 
Lossen, of Berlin, died there on the 24th ult He had been 
uliog for some time, aud suffered severely before he entered 
into hia real In spite of the deafness which necessarily re¬ 
stricted his intercourse with men of science, he had formed a 
wide circle of friends who learned to appreciate the simplicity, 
candour, and geniality of his character, while at the same tune 
they came to respect and admire more and more his wide range 
of knowledge, and that marvellous and apparently intuitive per¬ 
ception of the true characters of rocks which made him probably 
thp beat field- petrographer in Germany 

We have received pews of the death of Cav Giuseppe 
Antonio Pasquale, for 1 many years professor of bolany in Lhe 
University of Naples, and director of the botanic garden Prof 
k'asqmle was the author of numerous articles on botany and 
cognate subjects. His earliest works of which we have 
cogniaance were on the flora of Capn (1840), and the flora of 
Vesuvius (184a) Id 1869 he published a more complete 
11 Flora Vepuviana, confronte cpn quella dell' i&olu di Capri " 
He appears to have been appointed to the post of director of 
thi Naples Botanic Garden In 1B66, and the following year he 

j 1 It may be worth while 10 point out that iha dark ead Hght lines in, and 
oufht to M. parmHaJ to oAq another u aoon ai flisy an 10 lar away from the 
vuaow of ute bullet aa to be practically iirai#he lines For if lha thickens 
of the ahel] is divided up into a serin of elements the ray pairing- through 
aoy aha of tMsa will meat with a refractive medium, which U leu effective 
JJtbe diameter of the pan Of the shall considered ia greater, while lhe 
Waetm aulas of the elementary prisms become inclined more so as 10 
compensate for the diminished dentiiy 
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published a catalogue nf lhe plants cultivated there, together 
with a brief history of the garden 

The German Government has established a biological 
Institute on the island nf Heligoland, and Has appointed 
Dr lvuckuck its botanical director 

Prof Sciiwlinu k 1 n landed at Port Said on January 7, 
for an expedition into Upper Fgypt which ib intended to extend 
over several months Dr D Riva, who accompanied Schwcm- 
furth on his last journey, has undertaken an expedition to 
Eastern Africa in the vicinity of the river Giuba 

The moss herbarium of l)r Rehmann and the Hepatica- 
herbarium of Dr Gotlsche have passed into the possession of 
(lie Botanical Museum of Berlin , the Botanical Museum of the 
University of Vienna has acquired the moss herbarium of 
Hoppe , and Lhe Botanical Institute of the German University 
at Prague the greater part of the valuable library oT Prof 
Willkomra 

The Reale Istituto Veneto di Scienze, letterc ed arti proposes 
the following prize subjects —(l) A lithological, mineralo- 
gical, and chemical investigation of the rocky, sandy, earthy, 
and saline materials brought down under various conditions by 
one of the chief rivers of Vcnctia from Lhe Alpine valleys, and 
deposited at various distances from the base of the Alps lo the 
lea (prize, 3000 lire, dale December 3r, 1893) (2) A com¬ 

pendium of the history of mathematics, with a mathematical 
chrestortiathy containing extracts from mathematical works of 
antiquity, the middle ages, the renaissance, and recent times 
down to Gauss (indicating m each cose the reason for introduc¬ 
ing the extracts), (prize and date the same) Papers may be 
written in Italian, Latin, French, German, or English, and are 
lobe sent in to the secretary with motto and sealed packet, 

Sir Andrew Barci AV Walker, who died on Monday, did 
much to promote intellectual life in Liverpool The University 
College of Lhat city has good reason to remember hifn as one of 
its most generous benefactors He assumed the entire pecuniary 
responsibility for the erection of the Walker engineering labora¬ 
tories, which cost about ^20,000 

Mr O M Edwards, who was appointed to investigate Lhe 
various conditions which have to be taken into account in con 
nection with the proposal for the establishment of a Welsh 
University, has completed his inquiries and forwarded bis re¬ 
port lo the Vice President of the Committee of Council on 
Education A writer in Lhe tynivirsity CorrtspomUnt says the 
report is practically a pamphlet of about eighteen octavo pages, 
containing a short account of the origin and progress of the 
educational movement m Wales, and intended lo supplement 
the information already possessed by the Department of Educa¬ 
tion on this head. It contains ■ succinct epitome of the various 
schemes proposed—the Shrewsbury Charter, the proposals 0/ 
Dr Roberts and Prof Evans , gives the state of efficiency of 
I^mpeter and the three Welsh colleges , contrasts them with 
those it Leeds and Manchester, and points out how far, more 
or less, the Welsh institutions are prepared and adapted, in 
point of staff, students, accommodation, and appliances, to 
receive similar powers 

The Municipal Council of Paris has been giving names to 
some new streets, ud changing those by which various old streets 
have hitherto been known The names selected for use are for 
the most part those of illustrious Frenchmen, and it is significant 
Lhat among them are some well known men of science The 
Rue du Battolr, for instance, Is henceforth to be called the Rue 
Quatrefages, In memory of the famous anthropologist, and the 
Rue Clande-Vellefaiu becomes the Rue Charles-Robin, in 
memory of the great physician A new street ii called after 
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Ernest Renan This 19 only one of many indications of the re 
spect in which science is held In France We shall probably 
have to wait some lime before it is decided by the municipal 
authorities of'London that streets shall be known by the names, 
say, of Darwin and Joule 

The atmospheric disturbance referred to in our last issue as 
eroding this country on Tuesday, February 21, reached the 
English Channel on the following day , afterwards its progress 
eastwards was unusually slow, and north-west winds belonging 
to the rear of the disturbance were experienced Frost occurred 
durng the night of the 22nd in many parts, and towards the 
close of lost week the daily maxima fell below 40°, except in 
the extreme west and south-west, while in the midland counties 
frost continued throughout Lhe day, and hail and snow occurred 
in many places, After a temporary improvement m the south 
and south-east districts on Saturday, a deep depression reached 
our south-west coasts from the Atlantic, causing strong gales on 
Sunday, and very severe snowstorms in Scotland, with heavy 
rain in other parts of the country, the fall exceeding an Inch and 
a quarter on the north-east coast By Sunday evening lhe dis¬ 
turbance had reached the north-east of England, where the 
barometer had fallen to 28 6 inches , this depression was pre¬ 
ceded by severe frost in Scotland, the minimum temperature 
recorded at Nairn being as low as 11“ On Monday a north¬ 
westerly gale was blowmg in Scotland, accompanied by 
mow, and on the same day a new depression arrived over 
the south west of England, accompanied with further heavy 
rainfall in the southern half of the kingdom, and strong winds 
and gales in the English Channel , frost also occurred in many 
parts After these galea had subsided, the weather still remained 
in a very disturbed and unsettled condition The Weekly 
Weather Repoit issued on February 25 showed that the 
temperature for that week was generally i n to 2 J below the 
mean In Great Britain, and 3° to 4° below in Ireland , also that 
the rainfall was much in excess of the average in the southern 
and eastern parts of England 

The Report of the Meteorological Council for the year ending 
March 31, 1892, just presented to Parliament! reviews the work 
of the office under four heads (1) Ocean Meteorology The 
chart! for the Red Sea were in an advanced state, and the extrac¬ 
tion of data for the current charts of the Atlantic, Pacific, and 
Indian Oceans, and of data referring to the southern ocean, 
was being actively carried on In this branch of the work the 
supply of instruments to ships is supplemented by the supplies 
to remote stations, when favourable opportunities occur (2) 
Weather Telegraphy and Forecasts An important station has 
been established at the North Foreland, and the work generally 
In this branch continues to increase, both Lhe Duly and 
Weekly Weather Reports have been extended and improved 
Weather forecasts are prepared three times daily , the total 
percentage of success of the 8h 30m pm forecasts which appear 
In the morning newspapers was So, being 2 lower than in 1S90- 
91 lhe Tesults were best in England south, and wont In 
Scotland west The percentage of success of the forecasts 
lamed during baymaking was 89 per cent Although these fore¬ 
cuts ire issued solely for the benefit of far men, the Agricultural 
Deportment does not at present aid in their dissemination, 
(3) Lied Meteorology of the British Isles . Under this head are 
Inducted all observatories, anemograph stations, and volunteer 
stations, necessary for the study of the periodic variations of the 
meteorological elements, and of climatology Among the pub¬ 
lication! we may specially mention the 11 Harmonic Analysis of 1 
the Hourly Observations at British Observatories," which Is 
probably the first systematic publication of the description that 
hu hltbfetn been brooght out by any of the established meteoro¬ 
logical institutions (4) Miscellaneous This head gives an 
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account of the various researches now in hand, among which 
ore Included investigations relating to rainfall, sunshine, 
fog, &c It also contains particulars relating to the work 
done m cataloguing books and pamphlets, and also a classified 
summary of expenditure A special note contains an account 
of the anemometer comparisons carried out by Mr. W H 
Dines, with the aid of a grant from the Council 

The Meteorological Council have just mued a nummary of 
the Weekly Weather Report, 1892, containing, among much 
other Information of importance to agricultural and hygienic 
meteorology, an appendix showing the rainfall and mean tempera¬ 
ture for the 27 years i86fi to 1802, for each of the 12 districts 
into which the United Kingdom is divided for the purpose of 
weather forecasts The values show that (he average rainfall 
for the whole bf Lhe British Islands is 34 9 inches , in the 
wheat-producing districts the average fall for the year is 28 2 
mche3, while for the grazing, &c , distric'a it is 41 6 inches 
The wettest district u the west of Scotland, where the average 
annual rainfall 1345 5 inches, and the dnesi is the east of Eng 
land, where the average amount is 25 8 inches The values for 
the year 1892 vaned considerably in different localities , the 
wettest district during the year was the north or Scotland, 
where the fall was 5 6 inches in excess of the average, while in 
the south west of England the deficiency was 12 5 inches As 
regards temperature, the average for the whole area for the 27 
years (omitting the Channel Islands) was 48" 4, and the mean 
difference of temperature between lhe wheat-producing and 
grazing districts scarcely amounted to a degree The average 
value for the whole area during 1892 was l J 6 below Lhe mean 
for the 27 years, there wa9 a deficiency in every district durinS 
that year, the greatest amount being 2" 3 in the east of Scot 
land, and the least, o 1 9 in the south of England , in fact, it 
was the coldest year experienced since 1879 

An electrical acUnometer was used by Messrs Elster and 
Geilel, of Wolfenbultel, in Lheir measurement!! of the sun'* 
ultraviolet radiation The instrument, as described in IViede - 
manns Annalen , was ba^cd upon the action of ultraviolet light 
in accelerating the dissipation of an electric charge from a 
cathode of amalgamated zinc By exposing a plate of the 
metal to the light from a stream of sparks from an induction 
coil at various distances, and determining the dissipation of a 
negative charge imported to it, this was proved to be a linear 
function of the light intensity In its portable form the instru¬ 
ment consists of a cylinder which can be directed towards the 
sun, and into which a charged sphere of amalgamated zinc is 
Introduced by means of an Insulating handle The fall of 
potential during a few seconds' exposure is determined by means 
of an Exner electroscope Messrs Elstei and Geiiel have 
made observations for each month in the year, and found the 
ultraviolet radiation to exhibit an inverse relation to atmo* 
spheric electricity Comparisons were also made of the results 
■t various heights above the sea-level, the stations being the 
summit of the Sonnblick (3100 m ), Kolm-Salgurn, in the 
adjoining valley (1600 m ), and Wolfenblittel (80 m ) It was 
found that 40 per cent of perpendicular ultraviolet rays from 
space reached the level of Sonnblick, 23 per cent, of these were 
absorbed before reaching the next station, and only 47 percent, 
of the remainder arrived at the level of Wolfenblittel 

Ten years ago there was same correspondence In Natuee 
on the subject of snow rollers The phenomenon does not seem 
to occur very often, so that some Interest attaches to a communi¬ 
cation In Scunce (February 3), describing an Instance noted 14 it 
yesr at MllledgoviUe, Ohio. Mr W. S Ford says that on the 
morning of January 30, 1892, the dean level fields surrounding 
that town were covered with balls of snow, varying ia size from 
three to five Inches loog and from one to two mchci wide. 
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Wheat-fields and meadows abounded with these balls, and sug 
gested, at first sight, that a troop of school-boys had been having 
a battle with the snow Two fields, of thirty acres each, that 
came under Mr Ford's observation (one a new sown wheat- 
field and the other a meadow) were literally covered with these 
11 mow roller*,” there being at least 500 on the acre Road 
sides and lots contained a few, and he noLiccd them on house¬ 
tops and straw riclc* On close investigation, he found the balls 
to be uniformly light and fragile, §0 that to lift one and preserve 
its form was Impossible Some were oblong, some almost 
spherical, while others resembled a tea-cup or small bowl 
There were no tracks behind them, or, if these had been made, 
the falling snow had obliterated them The accompanying 
weather conditions were as follows —The ground had been 
covered with snow for three weeks A crust had formed on the 
top, thick and firm enough in places to bear up a person Ihis 
thawed a little during the afternoon of the 29th The ensuing 
night was warm, the mercury registering 40° F By ten o'clock 
a brisk wind was blowing, which increased in velocity, and soon 
the snow began to fall in large, moist flakes, The morning 
showed that about a half-inch had fallen on the crust, ard on 
this lay the balls The phenomenon was reporLed from several 
places in the vicinity, chiefly in the Fayelte County, and from 
Clinton County, which adioins it on the west, but nowhere did 
the rollers extend uninterruptedly over any great area 

In November last, according to a writer in Lhe Journal of the 
Straits Branch of the Royal Asiauc Society, there was in Singa 
pore one of the largest specimens of the Mias or Orang Utan 
ever captured , it was a male, and probably of lhe species known 
as Simta sa/yrus, Linn , or the Mias Pappnn of the Dyaks 
The animal was captured in Borneo, and nought by a native 
dealer in Singapore, who eventually sold him to a German 
ship’s capiain, by whom he lias been, it is believed, taken to 
Germany As far as the writer could judge, his height must 
have been close on 4 feet 5 inche° The cage in which he was 
confined was 4 feet 2 inches or thereahouts in height, and he 
could easily touch the top of it with his head without standing 
erect His face was immensely broad, the cheeks being flat 
toned oat sideways into a sorL of disc The hair was long 
(about 4 inches) and thick and of a bright red colour, and he 
had a distinct short pointed beard The eyes w ere dark brown 

A writer who signs himself M Tutuila" contributes to the 
current number of the Journal of the Polynesian Society some 
interesting notes on Lhe races known a* the Tokelaux, or Line 
Islanders, callod by themselves the Kai-n Abara, which means 
"people of our land" The Kai n-Abara inhabit all 
the Ulands of the Gilbert Group, Nanumea, and Nonumunga 
lb the Ellice Group, and Banapa or Ocean Island, They are 
apparently of the Mlcronenan type, but although they have 
long straight hair, and are more of a copper colour than brown, 
they are not pure Microoeiian They are intelligent, can reasou 
inductively, are brave, < having a very respectable share of 
courage, and are extremely pugnacious, both sexes fighting like 
fiends on the least provocation la every townjhip there js a 
large house called “ muicabau," in which the members of each 
family of ‘'aomata” or "gentry 11 have a certain space allotted 
to them, AH the social government u carried on in this house, 
Mid everything of a public nature is discussed in It Decision 
ti given by general vote, the idajonty carrying their point. 
The older and wealthier landowners have moat influence 
where there are no nobles, but do not seem lo have more votes 
than any one else. A woman can vole and speak aj well as a 
1 man, and in general the women decide the question, unleu it 
U one of war against another Island 

Me A J. Chitty records In the new number of the Ent<* 
Wftyuf 1 ; Monthly Magas in# that in the neighbourhood of Forres, 
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Morayshire, where he spent m weeks last autumn, be found 
that Coleoptera were very abundant He captured specimens 
of a good many species new to lhe district, and one or two 
which had not, he believes, been recorded before from Scot¬ 
land- 

A list of the Batrachia m the Indian Museum, by W L 
Sclater, has been issued by the trustee? of the institution The 
arrangement and nomenclature are formed on Mr Boulenger’s 
work in the British Museum catalogues, and' the Reptiles and 
Batrachia in the “ Fauna of British India' 1 aerics. 

An interesting paper on the were-wolf in Latin literature, 
by Kirby W Smith, is printed in the new number of the 
Jolini Hopkins University Circulars The were-wolf is a per 
son who, either from a gift inborn or from the proper use of 
certain magic arts of which he has learned the secret, can 
change himself into a wolf of unusual size and ferocity, or, 
furthermore, the transformation may be unavoidable, owing to 
Lhe curse or charm of some outside power, and not to be got nd 
of until a fixed period has elapsed or various conditions, 
more or less difficult, have been complied with Such enchant¬ 
ments are common in the folk-lore of all nations, but, on 
Roman ground, they do not appear in connection with the were¬ 
wolf story Mr Smith mentions the werewolf story 
told by Petronius, who describes how the companion of the 
freedman Niceros took off his clolhe^, and, becoming a wolf, 
began to howl and took to the woods Niceros tried to pick up 
the clothes, but found they had all turned lo stone The wolf 
was wounded in the neck with a spear, and afterwards Niceros 
found his comrade in bed, while his neck was being dressed by 
a doctor Here the transformation is attributed to a power born 
in the person, and Mr Smuh thinks that this may be the 
nearest approach Lo lhe original form of the superstition, be¬ 
cause “among savages, these modern types of early humanity, 
just such stones are more or less common M The other class of 
Roman were wolf stones—ihose in which the change is 
effected by mean^ of a charm—simply form one of a large num¬ 
ber of different transformations, the theory and methods of all 
being practically the same 

Wk have received the first part of the new Contributions from 
the Botanical Laboratory of the University of Pennsylvania, 
It contains papers by Dr J T Rothrock on a monstrous speci 
men of kudbeckia hirta , and on a nascent variety of Brunella 
i/ulgaru , by Dr J M Macfarlane, contributions to the history 
of Dwnaii muscipula, by Mr J W Hirshbergor on an 
abnormal development of the inflorescence of Dion sea , by Mi. 
H Trimble on Mangrove tannin , by Dr W P, Wilson on 
Epigaa repenSf and on the movements of the leaves of Mtlilotm 
alba 

The paper by Dr Macfarlane on Dioneea n of great interest 
and confirms the statement previously made by him that, to 
produce closure of the leaf, two distinct stimuli are required, 
which may be communicated to the same hair, or lo different 
halra on the same half, or to hairs on opposite halves of the leaf 
He regards the leaf, previous to secretion, as in a state of tetanic 
contraction, resulting from a series of stimuli, which may either 
be partially or entirely mechanical, thermal, luminous, chemical, 
or electric. The to-called 11 hairs 11 are not true hairs, but em 
erg cnees, and thtlr structure is described In detail Each consists 
of three distinct regions, the Joint, the base, and the shaft 
While previous observations, such as those of Darwin and Prof 
Bard on Sanderson, have been made on plants of Dionxm under 
abnormal conditions of cultivation, Macfarlane's are especially 
valuable as having been made on the plant In its native condition , 
and thla is also the case with those of Mr Bashford Dean, con¬ 
tributed to the Transactions bf the New York Academy of 
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Sciences. Mr Dean states that there ih a marked difference in 
the irritability of different leaves , that the leaves usually fail in 
capturing the larger and more active insects , that even small 
insects constantly escape , and that the leaf repeatedly closeB on 
inorganic and vegetable objects 

Mr W Saville Kent's book on "The Great Barrier 
Reef of Australia ” will be ready for publication before the end 
of the present month It will Include a senes of photographic 
views of coral reefs of various construction from several selected 
localities, with similar and also coloured illustrations and 
descnplions of the living corolla, coral polyps, and other 
marine organisms commonly associated on the reefs. Mean 
while, Messrs W H Allen and Co , who are to publish the 
boob, have issued enlarged and very beautiful copies of some 
of the principal illustrations These are intended for the use 
of museums, colleges, and natural history societies, and will 
certainly be highly appreciated wherever they may happen to 
be introduced 

A TRANSLATION of Prof Weismann's "Das Keimplasma, ' 
recently reviewed in Nature, has been issued In " The Con¬ 
temporary Science Senes ” (Walter Scott) The translators 
are Prof W N Parker and Harriet Ronnfeldt, who have done 
their work carefully In the preface Prof Parker explains 
that m the case of special technical terms which have no recog¬ 
nised English equivalents he has added the German words in 
brackets the first lime they are used He has had the great 
advantage of being able to consult Prof Weismann personally 
with regard to many of the more difficult passages 

The County Council of Northumberland has lEsued a valuable 
pamphlet, by Dr W Somerville, giving an account of experi¬ 
ments made last season throughout Northumberland with a view 
of gaming practical information regarding some points connected 
with the economic manuring of the turnip crop 

Messrs Methuen and Co have added to their " U mver- 
siiy Extension Series' 1 a volume on "The Mechanics of 
Daily Life," by V. P Sells. The author makes no attempt at 
the mathematical treatment generally adopted, but seeks rather 
to use the subject " as a means of scientific training, and u an 
illustration of the method of examining nature by reasoning 
and experiment ” 

Messrs Cassell and Co are publishing in monthly parts 
a new issue of Dr Robert Brown's " Our Earth and its 
Story," with many coloured plates, maps, and upwards of 700 
illustrations. 

Two important papers upon the ready preparation of large 
quantities of the more refractory metals by means of the electric 
furnace are contributed by M Mousan to the current number of 
the Cvmptcs Rend us The "electric furnace 11 Is simply a small 
furnace constructed of lime, so arranged that it can be intensely 
heated by a very powerful electric arc A quantity of magnesia, 
which M Moiaaan finds to be perfectly stable even at this high 
temperature, is first placed in the cavity of the furnace, and 
upon ibis the crucible of retort-carbon containing a mixture of 
powdered carbon and the metallic oxide to be reduced When 
the metal'll volatile a current of hydrogen Is poised through the 
furnace, and the vaporised metal is condensed in a compara¬ 
tive! y cool receiver. In this manner M Moissan has succeeded 
in rapidly pnparlng considerable quantities of the metals of the 
alkajfc earths, calcium, strontium, and barium If the metal 
11 n^lenxibly volatile It Is left in the crucible after the reduce 
tjrigjWtbe form of an Ingot The rare metal uranium, and the 
fitP-afl manganese and chromium belong to this category, and 
their preparation forms the Bubject of M Moissan’s two com- 
manied Dions. 
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Metallic uranium was prepared with great difficulty, and 
only in small quantities by Peligot, by reducing the oxide with 
an alkali metal, At ordinarily procurable temperatures the 
various oxides of uranium are practically irreducible by carbon 
This no longer obtains, however, at the extremely high tempera¬ 
ture of a very powerful electric arc The nitrate of uranium is 
first calcined m a porcelain crucible, whereby a reddish-coloured 
mixture of the sesquioxide and of the green oxide U B 0 4 is 
obtained This mixed oxide is then well ground with a very 
slight excess of powdered carbon, and the whole Lightly packed 
m the crucible of retort-carbon, which is afterwards placed in 
position in the lime furnace Upon submitting the mixture In the 
crucible to the action of the arc produced by a current of 450 
amperes, the reduction is completely effected in a few minutes 
The ingot of uranium thus produced exhibits a brilliant fracture 
and great hardness. It possesses the peculiar property of send¬ 
ing forth a shower of incandescent sparks when struck against 
a piece of porcelain, or when fragments of it are shaken about in 
a glass flaik, reminding one of the combustion of particles of 
fieshly reduced iron when allowed to fall through the air The 
yield of the metal ih very considerable , thus in one experiment 
of twelve minutes’ duration an ingot weighing over two hundred 
grams was produced The metal is not quite free from carbon, 
the amount of the latter depending upon the excess used M 
Moissan is now engaged in perfecting a ready mode of refining it 

In order to prepare metallic manganese the protoxide is mixed 
with carbon as in the case of uranium, and the mixture sub¬ 
mitted to the arc produced by a current of 300 amptres The 
reduction 13 completely effected in five or six mmutes, an ingot 
of 120 grams being readily obtained The comparatively weaker 
arc derived from a current of only too amperes gives the same 
yield in 10-15 minutes Any large excess of carbon is to be 
avoided as carbides of manganese are then produced If an 
excess of the oxide u employed the metallic manganese obtained 
is almost pure, and may be preserved unchanged in open vessels 
The carbides, however, are rapidly attacked by the moisture of 
the atmosphere, and if thrown into water evolve a gaseous mix¬ 
ture of hydrogen and various hydrocarbons Chromium has 
always been found hitherto to be much more difficult Jo reduce 
than manganese, but complete reduction occurs in 8-10 minutes 
in the electric furnace, employing a mixture of the aeiquioxide 
and carbon and a current oF 350 amperes, the yield being an 
ingot of 100 grams A current of only 30 amperes, however, is 
lufficient to produce ten grams of the metal in half an hour’s 
time Moreover, it is possible to refine the somewhat impure 
(from carbide) metal by a simple repetition of the process in 
presence of a fresh quantity of the Besqaloxlde The pure 
chromium thus obtained is completely transformed into the vola¬ 
tile chloride when heated in a stream of chlorine. The redaction 
in the electric arc succeeds equally well with crude chrome iron 
ore, ao alloy of iron and chromium being obtained from which 
the chromium may veiy readily be converted into chromate by 
projecting it into fused nitrate of potash or soda and subsequent 
extraction with water 

Notes from the Marine Biological Station, Plymouth — 
During the past week ephyre of Aurtha have become quite 
plentiful in the Sound The Anthoraedusa have been repre¬ 
sented by numbers of the charming Rathkea octopunctata of 
Haeckel, and the Leptomedusee (which are still scarce) by 
isolated examples of several species, including the Thaumantuis 
octona of Forbes Ctenophore ova and several larval and 
young Ctenophore* have been noticed The proportion of 
Polychcte larvae and of Clrrhlpede Nan pin remains fairly con¬ 
stant , while there bu been an appreciable increase in the 
numbers of Brachyuroui Zoom. The Hydro Id Strtulana 
argtntta and AcUnian Crrgus pcdunculaim (= Sa$*rHa Miis) 
are now breeding. 
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The addition! to the Zoological Society's Gardena during the 
past week Include a Mozambique Monkey (Ccrcopithecus 
pygerythrus , J ) from East Africa, presented by Mr K Hughes, 
a Bonnet Monkey (Macacus si/ncus, 9 ) from India, presented 
by Mr W Yeoman, two Herring Gulls (Laras argentalus) 
British, presented by Mr J S Williams , an Ariel T-iucan 
(Ram/hastos artel ) from Brazil, presented by Mr Ellis Edwards, 
a Great Eagle Owl (Bubo maximum) European, presented by 
Commander E G Raj on, R N , two Spengler's Tcrrapma 
(Nicoria spcngltn) from Okinawa Shima, Loo Choo Islands 
presented by Mr P Aug Holst, two Tuatera Lizards (Sphcno 
don punctatus) from New Zealand, presented by Capl Worster , 
a Spiny tailed Mastigure (Uromastix acanthmurus) from 
Algeria, presented by Miss Rigley , a Cuming’s Octodon 
(1 Octodon cummgi) from Chili, deposited , an Eland (Oteas 
canna , <J ), born in the Gardens 

OUR ASTRONOMICAL COLUMN 

Comkt Brooks (Novemiier 19, 1892) —The following 
ephemens has been computed by RiBtenpart ( 4 stronomischcn 
Nachnchten % 3154) from five normal places of lhi*i comet, 
using the elements— 
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Comet Holmes (1892, III ) — M Schulhof, in Astrono - 
nuschen Nachnchtfn l No 3153, continues the ephemeris for 
Comet Holmes, from which we make the following extract — 
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Nova Auaig/E —Last week we mentioned that Mr Fowler's 
observation of thlf nova Consisted of two bright nebula lines 
situated near wave-lengths 5006 and 4956, tfri former being only 
■lightly brighter than the latter In Astronomtschen Nath- 
nehten, No 3153, Mr Hoggins, in a note dated February II, 
write* with respect to hn observations on February 7, 8, 
and to, using a 4 Inch Rowland grating (14,438 lines to the 
inch) and the second order, that the band wsi "resolved into a 
long group of lines extending through shout 15 tenih-mclres 
The linn appeared more or leu bright upon a faintly luminous 
background which could he traced a little beyond the lines at 
both ends of the group, Two lines, the brightest in the group 
and about equally bright, formed the termination of the group 
towards the blue , and a line nearly as bright as these was seen 
tboot the middle of the group Tne group U therefore brighter 
at the blue end, but it does not possess any of the features of a 
flaring. No contrast in the spectroscope could well be more 
Striding thin that which this eilended group of Hoes forms with 
the narrow and defined principal line In ihe nebula of Orion f ’ 
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Hydrogen Line H£ in the Spectrum op Nuva Aurig/e 
—Owing to the curious appearance of the Hfl line in the spec¬ 
trum of Nova Aung®, this line first appearing double and then 
afterwards quadruple, various explanations have been put for¬ 
ward to account for this peculiarity From the hypothesis of 
two bodies, which did not agree wuh the facts observed, that of 
three or tti >re bodies was suggested, until at last it was sup¬ 
posed that six bodies in all were in question This supposition 
seemed most improbable, and since Lhen the mailer has been 
allowed to lie dormant Wnh reference to the behaviour of this 
line in the spectrum of vacuum tubes, Herr Victor Schumann 
(Ash ortomy and Astrophysics for February) has made some very 
interesting experiments, taking great ta r e to use the hydrogen In 
ns dry ana pure a slate as possible We will here only refer to 
the most important part of the paper, leaving the reader to refer 
to the arLicle itself for the apparatus, &c , employed The pho¬ 
tographic plates employed were made by himself according to 
Lhe 1 ' hilveroxydammonmethode 11 of Dr Edcr, of Vienna 
Working with pressures from I to 100 mm of mercury, the 
results obtained at those of 65, 80, and roo gave the following 
results -At 65 mm Hfl and Hy were most prominent, and in 
the negatives they were well defined, 11 although the sharpness 
of their edges is injuriously affected by broad, hazy fringes of 
considerable intensity, which shade off into the background from 
both sides of the line ” Under a pressure of 80 mm lost 
most of 1 is definition, and close lo it on each Bide were observed 
two fine thin lines, the fringe also being present but a little wider 
than before Hy, although increased in hreadLh, has lost its 
definition With a pressure of loomin , "the more refrangible 
component of the pair of lines just mentioned as belonging to 
H 0 , has disappeared, and in Hit plice has appeared Iffl itself, 
broad, but very weak , near by on the lower side one observer 
a thin line twice J ’ Wuh reference to the fringe of Hfl he says, it 
has now " spread itself out more towards the blue than the red, 
thus displacing the middle of it towards the blue " Hy remains 
a very weak line These observations showed that of all the 
hydrogen lines Hy was the oniy one lhat showed reversal as 
well as displacement, and he concludes with the remark Lhat 
" if it be asked whether the phenomena of reversal as observed in 
my hydrogen spectra furnish in themselves an explanation of the 
reversal of the lines in the spectra nf Nova Aungie, Lhe answer 
must be decidedly in the negative " 

Coincidence of Solar and Terrestrial Phenomena — 
Since Prof G E Hale commenced hia solar researches at the 
Kenwood Observatory, much has been added by him to our 
knowledge of the physicn of the run Faculee, for instance, 
which were supposed to be scattered only here and ibere on the 
solar surface, are now found, by means of the fine ipectro- 
heliograph, to occupy largely both hemispheres, and sometimes 
to extend in almost unbroken belts across the disc Thu fact 
has led him to consider the question of the probability of chance 
coincidence between terrestrial magnetism and spots and facalm 
(Astronomy and Astrophysics , for February), his attention being 
especially brought in this direction through apsper communicated 
lo the Pans Academy of Sciences by M Marchiud M Mar- 
chaud, in summing up his results after an examination of both 
solar and magnetic observations, says, with reference to the 
curve of magnetic intensity, lhat 11 each of these maxima sensi¬ 
bly coincides with the passage of a group of spots or a group 
of faculse it its shortest distance from the centre of the disc " 
From an examination of 142 photographs of (he inn, obtained 
between January as and Deoomber 3, 1892, at the Kenwood 
Observatory, Prof Hale finds that no less than 13a show "one 
or more groups of facula on the central meridian, ft at l heir 
shortest distances from the centre of Lhe solar disc ” The 
chances, therefore, that at any given time one or more groups 
may be located at the central meridian, he finds as o 93. This 
value, as he remarks, will be reduced for periods of decreased 
solar activity, but “ coincidences noted In epochs like the present 
can hardly be regarded as of great Importance ” 

11 Astronomical Journal" Prizes —In addition to the 
prizes already offered, and to which we have previously referred 
(Nature, vol xlvli,, Astronomical Column, p 282), two extra 
ones,subject to the lajne conditions, ore now to oe pre ented The 
first is lobe given to "the observer making, by Argelander's 
method, the best scries of determinsuoni of maxima and minima 
of variable It an daring lhe two yean ending 1895, March 31 M 
The turn In this cose Is twu bundled dollsrs It ij slated that 11 a 
principal basis for the award is co be the extent to which thede- 
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terminations will contribute to our beLLer knowledge of the periodic 
variable* by furnishing the largest number of maxima or minima of 
the largest number oritacs, having especial regard to stars whose 
characteristics are at present mot very well known ” The award 
of Tour hundred dollars will be given for the 11 most thorough dis 
cuibioq of the rotation of the earth, with reference to the recently 
discovered variations of latitude " The manuscript (which will 
be returned to the author) is to be transmitted to some one of 
the judges not later than March 31, 189c 

For the award of these pares the judges are Messrs., 
Asaph Hall, Seth C Chandler, and Lewis Doss 


GEOGRAPHICAL NOTES 

The Liverpool Geographical Society has issued its first 
annual report, which, although not showing a very cordial re¬ 
ception of the new society by the public, is not without some 
promise of future growth The Earl of Derby is President, 
there Me Iweniy-lwo Vice-President'*, a substantial Council, 
and a staff of honorary officials Staff Commander E C 
Dubois Phillips has been appointed Secretary The second 
year of (he society was inaugurated by a lecture on the Dis¬ 
covery Of the Alps, by Mr D W Freshfield, President of the 
Alpine Club, and one of the SeLreUnes of the Royal Geo¬ 
graphical Socieiy Other lectures have been arranged for, and 
it Is to be hoped that the membership of the society will rapidly 
increase 

The tenth German GeographenUg is announced to meet 
in Stuttgart on April 5, 6, and 7 The programme in¬ 
cludes (l) The special geography of Wurtemberg and the re¬ 
searches on (he Jake ol Constance , (2) Recent geographical 
investigations with special reference to desert phenomena , (3) 
Cartography , (4) Economic or applied geography , and (5) 
School geography An exhibition will be held at the same 
time, inanity of objects illustrative of the geography of 
Wurtemberg 

Prof Penck has a long paper in the March number of 
the Geographical Journal, describing in detail his scheme for a 
map of the world on the scale of 1 1,000,000 I he import¬ 

ance of having maps of every country on one scale has long 
been recognised by working geographers , but, wiLli the excep 
tion of the little atlas on gnomonic projection by the laic K A 
Proctor, we do not know of any effort having been made to 
place such maps before the public The minute scale of the 
work referred to reduced Us value to a minimum Prof Penck’s 
scheme Is one of great magnitude lie would allocate the pro¬ 
duction of the map to the Governments or public bodies of 
each country On this principle, 769 sheets would be required 
lo represent the land surface of the globe, each sheet containing 
5 0 square between the equator and 60% and between 6o° and 
the polea 5“ of latitude and io a degrees of longitude The 
British Empire would be responsible for 222 sheets, Russia for 
192, United States for 65, France 55, Scandinavia 54, China 
4j Five countries would have from 20 lo 30 sheets each, six 
more would have over 10, and len countries would require a 
■mailer number, Belgium, Switzerland, and Greece having 
only one each One advantage of the proposed scale u that it 
corresponds within the limits of the shnnksge of paper whh 
the 16 miles to an inch Survey of India mips (1 1013760) and 

with the 25 versts to an inch Russian maps (l 1050000) 


MONGOLIA AND CENTRAL TIBET 

the meetirg of the Rojsl Geographical Society on 
Monday Mr. W W oodville Krckhill gave an interesting 
account of a journey in Mongolia and Central Tibet Leaving 
Peking 00 December i, 1891, Mr Rockhill travelled to the 
frontier town of Kalgan, then, entering Mnngolia, he passed 
through the pasture-lands of the Ch'ahar Mongols After a 
fftM, days spent it Kucl hua Ch'eng, the traveller continued 
wl^vard, and crossing the Yellow Kiver on the Ice at Ho-k’on, 
ha crqsaed Ilia Ordos Mongols country, and afterwards Alaiharu 
.Again entering China proper ibe route led through Ning hi la, 
uLanchou, and Hil-nlng, the westernmost town In China, on the 
high road to Tibet, On March 14 NJr Rockhill left for Tibet 
by on unexplored route, passing south of the Koko nor and 
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along the foot of the mountains to the south side of the Ti'ai 
dam, making several excursions on the way, one of special 
importance from the Mongol village of Shang to Tosu Nor to 
delermme by astronomical observations the position of this 
sheet of water discovered by him In 1889. Mr Rock hill's 
party consisted originally of five Chinese, but one had to be 
invalided home a few days after leaving Kumburn, and two 
other? deserted him at Snang He was able Lo hire at this 

f jlace an old Chinese trader, and with these three men, assisted 
or a while by a Mongol and then by a Tibetan guide, he 
travelled till he reached China again in October, 1892 On 
May 27 the final start for Tibet was made from the Nalchi gol 
in western Ts'aidam, and a general south-westerly direction 
was followed until July J, when a point some 30 miles from 
the north-west corner of the great central Tibetan lake, called 
Tengri nor by the Mongols, was reached Between the Naichi 
gol and the Ts'tudam the party had to endure great hardships, 
Lhe great altitude ranging from 14,000 to 17,000 feet above sea 
level, lerrible daily snow and hail storms, fierce winds and 
frequent absence of fuel, and towards the end starvation The 
route, moreover, led them through vast salt marshes, hogs, and 
across numerous rivers, in which quicksands were frequently 
found The geographical results of this portion of the journey 
were important (0 The determination of the limits of the 
basin of the Murui (the great Yang-Tzu Kiang of China) and 
the discovery of the sources of the mam branch of this river in 
the «mow covered flanks of the great central Tibetan range of 
mountains known as the Dangla (2) The discovery of the eastern 
limit of the lake covered Central Asian plateau which become 1 : 
some 600 miles west of Lhe route Mr Rockhill followed thePamir, 
but is in the section he crossed of it called Naklsang, and some 
limes, though apparently erroneously, Chang I’ang or "Nor 
them b eppe ” 

Game was vearoe in the great part of this region, and so wild 
that it could not be approached 

On July 2 the last provisions were eaten, and from that date 
to the 7lh the party subsisted solely on tea On the latter day 
n small encampment of Tibetans was reached, and a little food 
purchased lhe next day a valley was entered dotted over 
wuh tents, it was lhe pasture IbtuIs of the Nnqpru 1 ibelars 
and Lh’asa governed territory The headman refused to |»ivc 
the party food unless Mr Rockhill agreed to await the arrival 
of the head chief, who would decide as to whether he should be 
allowed lo proceed southward, or be sent back lo the noilh 
After six days' discussion with the chief and several officials 
from Lh’asa a compromise was effected , and Mr Rockhill, with 
tin escort of ten Tibetan soldiers, started eastward to reach the 
frontier poit of NagchukA, on the highroad to Lh’efa from the 
Koko uor f 

On July 27 Mr Rockhill crossed the Dangch’u and found 
himself on the territory of Jyade, or “lhe Chinese Vrovince," 
which is governed by native chiefs appointed by Lhe Chinese 
Minister, resident st Lh'asa (or Lh’asa Amban) This im 
portant province was separated from Lh'asa hy the Chinese in 
the seventeenth century, in view of the enmity existing between 
Us people, who profess the Bonbo Tellgion, a form of the devil 
worship or shamanism, though now mixed up with lamaism to 
such an extent, that it 11 hardly distinguishable from It, and lhe 
followers of the yellow and red sects of Buddhism living on 
Lh'asa soil 

Fusing lo the south or the city of Ch'amdo, lo which town 
Mr Rockhill, like his predecessor, Captain Bower, was refused 
admittance, the high road lo China was reached at Pungdd (two 
stages south of Ch'amdo), and from Ibis point to China a Chinese 
escort was given the traveller, and he was able to enjoy (I) oil 
the luxuriet of Chinese travel Stopping at Dray a, at G art ok, 
Bal'ang and Lit'ang, la-chlen-lu, In Sstl ch’uan, was reached on 
October 2 Here, on Lhe eastern border of Tibet the Journey 
was practically ended, for, though several thousand miles still 
separated Mr Rockhill from the seaboard, they could be 
travelled id comfort and rapidity. Leaving Ta-chien-lu on 
October 5, he was in Sbangol on the 29th, exactly eleven 
months from Lhe time he baa left it. "In that time I had 
travelled about 8000 miles, surveyed 3417, and during the geo 
graphically important part of the journey crossed sixty-nine 
pastes, all of them rising over 14,000'feet above sea-level, and 
pot a few reached 18,000 I bad taken aeries of sextant obser 
v at Lons at a hundred points along the road, determined one 
hundred and forty six altitudes by Lhe boiling point of water, 
liken three hundred photographs, and made important ethno- 
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logicaf and botanical collections For two months we had lived 
at an altitude of over 15,000 feet, soaked by the rams and 
blinded by the mow and hail, with little or nothing to eat, and 
nothing to drink but tea, and yet not one of us had a 
moment's illness from the day wc left till we reached our 
homes again " 


GASES IN LIVING PLANTS' 

pLANTS are permeated by the same gases that make up the 
^ atmosphere surrounding them oxygen, carbon dioxide and 
nitrogen Nitrogen in the form of a gas 13 neither u?ed nor 
generated by any part of plants, unless we except the tuber¬ 
cles of certain roots, and so it occurs in about the same per 
centage inside the plant as outside of it On the other hand, 
both oxygen and carbon dioxide enter into combination with, 
and are liberated from, the plant tissues in varying amounts 
at different times The percentage of these two gases in the 
cavities of the plant vary through a considerable range In a 
senes of determinations made by Lawes, Gilbert, and Pugh, m 
England, the oxygen ranged from 3 to 10 per cent , and the 
carbon dioxide from 14 to 21 per cent in plants which bad 
been for some time in the dark, while plants which had been 
standing in sunlight reversed these figures, and gave 24 to 27 
per cent of oxygen and 3 to 6 per cent of carbon dioxide 1 he 
two gases, therefore, bear a somewhat reciprocal rclaUon, their 
sum usually being abom 25 to 30 per cent of the total gas m 
the plant 

Tne variations ID the relative amount of oxygen and carbon 
dioxide are due to two independent processes incident to the 
life of plants One of these processes is assimilation, by which 
all green cells of plants in the presence of sunlight, or its 
equivalent, such as a strong elecLnc light, absorb carbon dioxide 
and liberate oxygen Thu process goes on with great rapidity 
ta healthy cells, out 11 entirely checked upon the withdrawal of 
light, or when it reaches a certain low intensity. Of course it 
never takes place in roots, flowers, the central portion of large 
stems, or oiner parti which are not green, nor in any fungi or 
other plants not posses<ied of green colouring matter 

The other great cause of disturbance in the relation of oxygen 
and carbon dioxide in Lhc plant is the process of respiration 
Respiration in plants 11 essentially the same as in animals, 
and consists in a fixation of oxygen and the liberation of carbon 
dioxide It lakes place in every living cell, whatever Lhe kind 
of plant, ivhatever the part of the plant, and whatever the con¬ 
ditions of active existence The rate of respiration vanes with 
Lhe temperature, the age of the cell, and the nature of the 
ebemienransformations In normal respiration the amount of 

oxygen absorbed is approximately the same as the amount of 
carbon dioxide evolved There are, however, certain modified 
forms of respiration in which this does not hold true 

If living plants be placed in a vacuum, or in an atmosphere 
deprived of oxygen, it is found that they can still cany on life 
processes for some time, accompanied with an evolution of car 
bon dioxide The oxygen necessary for this process is obtained 
from the breaking up of compounds in the cells, and it is there 
fore called intramolecular breathing 

The germination of seeds, which contain a large amount of 
oil. Is Bomewhat the opposite of this last process In order to 
convert the (at Into a more dlrecily xerviceable food material for 
the plant, a large amount of oxygen enters into the new com¬ 
bination, for which there is no equivalent amount of gas liberated 
It consequently cornel about that oily seeds in germinating ab¬ 
sorb a far larger amount of oxygen than they liberate of carbon 
dioxide This Is known as vlncular breathing 

Another variation from normal respiration is known as insolar 
breathing, and which, wnhiilll some other modifications, I need 
not itop to explain To this brief statement of plant respira 
tlon must be aaded that much yet remains to be discovered re¬ 
garding the details of the processes 

Assimilation and respiration at&tha two great causes which 
disturb the relative volume of the two variable gases in plants 
We shall now turn to the movement of the saint two gases, 
oxygen and carbon dioxide Thore has never been a disposition 
ox lS the com of many other plant phenomena, to explain the 
movement of gases upon any other than purely physical prin¬ 
ciple*. We have therefore to do simply with the question of 

1 Reprinted from ibe Amincam Nmturalut for February 
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the aids and hindrances to the establishment of an equilibrium 
between the gases inside and outside the plant, irrespective of 
whether the cells are alive or dead 

It has already been slated that the relative amounts of oxygen 
and carbon dioxide inside the plant are usually very different, 
and that within a few hours Lhe relation of Lhe two may be com¬ 
pletely reversed To this may be added that the pressure of the 
gases inside the plant is sometimes more, sometime? less than 
that of the atmosphere outside the plant, almost never the same 
Hales observed in lus early work that a mercury gnuge con 
nected with the inside of the trunk of a tree showed an internal 
pressure when the hot rays of the sun wanned the trunk This 
was largely due, undoubtedly, to an expansion of the gases in 
the trunk, by the hear Such an excess of pressure in water 
planLiis very common, although due to other causes It may 
readily lie shown by breaking stems under water, when bubbles 
of gas will be liberated, as undoubtedly many have noticed in 
gathering water lilies, or other water plants 

On the other hand, the pressure of the gas inside the plant 
may be less than on the outside This has long been recognised, 
but was best demonstrated by Von Hohnel in 1879, to whom it 
occurred to cut off etem3 under mercury In doing so the mer 
cury rose to a considerable height in tne vessels of the stem, and 
ns mercury is without capillarity, this can only be ascribed to 
the greater piessiire of the outside air, or in other words, to a 
partial vacuum id the plant 

An observation was made by Hales, which we may use to 
illustrate how such a negative pressure, as it has been called, 
can be brought about He cut off a branch, fastened an empty 
tube to the cut end, and plunged the other end of the tube into 
a liquid He found that as evaporation of iriDisturc from lhe 
leaves took place, the liquid was drawn up into the empty tube 
This phenomenon can now be explained more satisfactorily than 
could be clone at that early day By evaporation the liquid 
water inside the plant escapes in the form of vapour, and (he 
space it occupied is filled by the gases, thus ranfying them 
This rarifaclion may go on 111 uninjured plants until the internal 
pressure is greatly reduced But in the experiment, the pres¬ 
sure is equalised by the rise of the liquid in the tube A later 
modification of Hales' experiment is to use a forked branch, 
place th 1 cut end in water to gne a continuous supply of mois¬ 
ture for transpiration, and attach the empty tube to one of the 
side forks of the stem, cut away for that purpose 

It is self-evident that such condensation and ranfacLion of 
the gases in the plant could not take place if the cell walls were 
readdy permeable to gases Thus it comes about that one of 
the most important topics in connection with lhe movement of 
gases id the plant, is the permeability of tisiuc walls of various 
kinds, and especially those constituting the surface covering of 
plants 

I shall not attempt to conduct you through the tangle of sup¬ 
position and fact, errors m experiments, correct ana incorrect 
conclusions, and the general confusion which has come from the 
labours of physlcUts, chemists and botanists for the last twenty- 
five years, during which the subject has received particular 
attention The results of the later work have been to cast 
grave doubts upon the correctness, or at least the interpretation 
of some of the experiments most relied upon heretofore Never¬ 
theless many points still lie open for verification, and untouched 
pins of the subject await investigation 

In the earlier days it was found that the leaves and young 
stems of plants have (heir epidermis more or leas well supplied 
with minute openings, called stomata, or breathing pores, 
which communicate wuh small w&f cavities indde, which in turn 
branch out among the cells into a network of minute passages 
ranfying throughout the plant, This intricate network of in¬ 
tercellular passages affords an air communication throughout 
the whole plant, and connects directly with the outside atmos¬ 
phere through the stomata Subsequent to the discovery of 
stomata, it was ascertained, that id stems more thin one year 
old, the stomata are replaced by another kind of opening, known 
as I entice Is, which la some form are doubtless to be found in 
the bark of shrubs and trees of whatever age 

Gases iireara Infp and out of the plant through the stomata 
and simpler Lontiids, according to the law governing the 
movement of gases through minute openings in Lhin plates. The 
rate of movement Is accordingly proportional to lhe square roots 
of the density of the mixing gases Such a movement of gases 
Is known as effusion 

The movement by which gases pass from one part of the 
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plant lo another, through the intercellular spaces, ^governed 
by olher laws It was at first thought 1 hat the Tate of move¬ 
ment would correspond to that In capillary tuhes, according to 
ihe well known law of Poiaenille, that it ih proportional to the 
fourth power of the diameter, divided by the length of the 
tube But upon testing the matter two years ago, Wiesner 
found that o* mg to the extreme minuteness of the intercellular 
spaces, and their zigzagged and branched condition, this 
law does not hold, neither does lh<* movement prove to l>e 

f iroportional to the density of the gases the discovery of the 
aw of the rate of movement of gases in intercellular spaces, 
that is, the transpiration of ^ases, is, therefore, jet to be dis 
covered, together with other interesting facts pertaining lo the 
subject Poisenille’s law does, however, hold good for the 
movement of gales in the woody ducts, but here it is of limited 
application, for these do not connect with one another, with 
the Intercellular spaces, or with the exterior of (lie pJanr 

The walls of moat cells, ducts, and surface covering of plants, 
except as already mentioned, are imperforate, that is without 
any openings that can be demonstrated by the microscope If 
gases pass through them, it must be in accordance with some 
law of diffusion, or osmosis Many experiments in this line 
have been tried, and the results have been of the most diverse 
character It is impossible to give a fair idea of the subject in 
the time at my disposal, and it must suffice to mention a few 
bare facta 

The most astonishing and important results were obtained 
bj Wiesner, in experiments conducted at Vienna, two years 
since It would be a most natural interpretation, it seems to 
me, to think that the gases are forced from om cell to another, 
through the cell walls by differences in pressure. Wiesner 
found, however, that it is impossible to force gases through 
cell walls of any kind whatever, by any pressure they will 
■land, acting for any length of time For instance, a bit of 

K ihin held up a column of mercury, 70 centimetres high, 
venty five days, and a piece of cherry skin withstood a 
pressure of 3 atmospheres for twenty four hours Similar ex¬ 
periments were tried with cuticulansed, subenaed, liquefied and 
simple cellulose tissues from many sources, and with uniformly 
the same results, whether the tissues were moist or dry, alive or 
dead. 

Dut in the same set of experiments it was found that if gases 
cannot be forced through cell walls, they will readily pass 
through by simple osmotic diffusion All cells permit the pas¬ 
sage of gases by diffusion when moisr, dependent upon the 
coefficient of absorption and the density of the ga* Culicular 
and corky formations also permit the passage of gases when 
dry Thus we see that gases may be forced through the 
stomata, or breathing pores, hy varying pressure, but can only 
pou through the epidermis and bark of planLs by diffusion 
We therefore arrive at the conclusion that the gases inside and 
outside of the plant are brought to an equilibrium by direct 
interchange through the stomata and intercellular spaces, 
aided by the comparatively slow process of diffusion through 
the whole surface of Ihe plant, both above and below ground 

J C Arthur 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford —The Curators of the Hope Collections wilt pro* 
cecd to the election or a Hope Professor in Trinity Term 1893 
Candidates for the Professorship, of which the emoluments are 
jCi 80 per annum, are required lo send in their applications, 
together with such evidence of Lheir qualifications as they may 
WLxh to submit to the Curators, on or before May 1, 1093, to 
Ihe Registrar of the Untvenlly, Clarendon Buildings, Oxford 
'the duties of the Hope Proleisor are, to give public lectures 
and private instruction on coolo^y with special reference to the 
Articulate, to arrange and superintend the Hope collection of 
annulose animals, and to reside in the University for the term of 
flight months In every academical year between October I and 

eni .—It is satisfactory to note that the 
numbfr of studenfl In this department la greater than in any 
prevffiiqs corresponding tern The Increase ii due not only to 
the larger number of candidates for the M.B. degree, but also 
to a larger Dumber of candidates for honours in Physiology In 
the Honour School of Natural Science The course of study 
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during the term has comprised lectures on Ihe general subjects 
of the Honour School hy the Waynflete Professor on the 
physiology of nutrition, hy Dr J S Haldane , snd on the nervous 
System, by Dr E Starling Mr Leonard Hill has undertaken 
the course of lectures on elementary physiology Practical 
instruction has been carried on under the superintendence of 
Dr Haldane and Mr M S Pembrey 


SCIENTIFIC SERIALS ^ 

Bulletin of the New York Maihematnal Society , Vol ti No 
4 (New \ ork, 1893)—The contents of this number are an 
abstract of a paper (read before the Society, June 4, 1892) by 
Prof W W ooisey Johnson, entitled "On Peters’s Formula for 
Probable 1 ‘ rroi ” (pp 57 6t) A clear abstract of Engel and 
Sophus Lie's Thcorie tier Transformationsgruppen, by C H 
Chapman (pp 61-71), and a similar account of U Dim’s work 
on the theory of functions of areal variable, by J Darkness (pp 
71 -76) Notes and new publications complete the number, 

Bulletin de VAca.dt.mte Roy ale de Belgique No 12.—A11 un¬ 
published corollary of Kepler's laws, by h Folie A deduction 
of Dewar’s empirical formula for the ratios of the mean velocities 
of the planets from Kepler’s third law —On the common cause 
of surface tension and evaporation of liquids (preliminary note) 
by G Van der Menshrugghe The author endeavoured to show 
in 1886 that the particles of a liquid are at distances apart which 
increase as we approach the surface, and that therefore the 
tension is greatest at the surface Following up this view, he 
regards surface tension as the elastic force due to tangential dis¬ 
placement of surface particles, and evaporation as produced by 
molecular displacement beyond a certain limit in a direction 
normal to the surface He predicts that a liquid of high surface 
tension will be able to evaporate across another liquid which has 
a lower density and surface tension, and does not mix with the 
former —On a new optical illusion, by M J Delbceuf —On the 
reduction of invariant functions in Ihe system of geometric 
variables, by Jacques Deruyls —Construction of a complex 
system of straight lines of the second order and the second class, 
by Francois Deruyts,—Contribution lo the study of diastase, by 
Jules Vuylsleke — Pupine, a new animal substance, by A B 
Griffiths —Two experimental verifications relative lo refraction 
in crystals, hy J Verschaffelt. Billet has calculated that if 
refraction takes place on a cleavage face of a crystal of Iceland 
spar, the angle of refraction for the extraordinary ray corres 
ponding lo normal incidence is 6T2', and that the ray ia normal 
with an incidence of g a 49' M Verschaffelt has determined 
these angles experimentally, and found them to beC 9' and 
9 0 45'respeLtively, thus showing a close agreement with the 
theoretical values —On the bacterian fermentation of sardines, 
by M A B Griffiths.—On prejudices in astronomy, by M F 
Folie —On the constitution of matter and modern physics, by 
P de Heen 

Ann dell Ufficio Cent Meteor e Gcodttuimtco , ser secund , 
part 111 vol xi 1889 Roma, 1892 —Fuido di Vulcano veduto 
dalT Osservatono dt Palermo durante l’erutione del 1889, by A 
Ricco.—From the obervatory terrace (72m above sea Level) the 
summits of some of the Lipin island! are visible, but that of 
Vulcano (140km distant) Is not so Any smoke or vapour that 
exceeds 300m in height can, however, be seen The author was 
not auccesifut in either photographing or measuring the dimen¬ 
sions of the smoke cloud, which were, however, estimated by 
comparison with the line of ALLcun, which had been carefully 
determined. At the commencement of the observations 
(January 6, 1889) the smoke column reached a height it>ikm 
and bad the form of the pine tree Several drawings are given, 
and the form assumed in some cases is very curious. The paper 
terminates with some thermodynamical calculations, which are 
very interesting, but unfortunately based on false premises. The 
author supposes that the eruption was caosed,by the access of the 
sea-water. He supposes this to be at sea level, and calculating 
the pressure at this point, concludes the vapour was produced 
from water healed to 196" C, only. He seems 10 be unacquainted 
with the solution of H s O In the fluid volcanic glass,the vcafenleHon 
and escape of vapour from it, involving so many data with which 
the physicist has not yet supplied us, as to make any calcula¬ 
tions 0/ such a nature of a highly romantic rather than or practical 
use. 
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Mem Soc, degh Speitrascopisii Ital vnl xxi 1892 —f i 
Grandlsslma Macchla Solare del Febbrajo 1892, by A Ricco — 
This memoir is a description of an cnormoui lun spot which 
developed from some small ones that had been noticed during 
three rotations before January 17 On February 5, they made 
their grand entry on the solar face on ihe en>t side, and by the 
7th could be seen by the eye aided only by a smoked glass The 
whole spot was composed of a very large one surrounded by 
smaller ones, and composed of great tongues of flame extending in 
towards the nucleus, sometimes arranged in a spiral manner It 
attuned its maximum on February ii, when the whole patch 
measured, in earth diameters, os follows Total length, 20 , total 
breadth, 8 , the more compact extended 8 in each direction 
After this the breaking up of the spot proceeded at a rapid rate, 
and by rotation the spot passed out of sight on the 18th On 
the neat rotation the diminution was much more marked 1 he 
author gives six observations of latitude, eight di awing*, and 
several spectroscopic observations on the flames 


SOCIETIES AND ACADEMIES 
London 

Royal Society, hebruar^ 23 — n On the Miniehc Forms of 
certain Butterflies of the Genus Hypohmnas 11 By Colonel 
C Swinhoe, M A Communicated by Prof E Ray Lan 
kester, FRS 

The object of this investigation is to study the changes under 
gone by the species of a small group of butterflies as they are 
traced from one locality to another, and to ascertain the bearing 
of these facts upon the theory of mimicry 

We find the representatives of the Indian Hypohmnas bohna 
in a long llsL of localities in Malaya, Polynesia, and Africa the 
local representatives differ from each other and from the Indian 
form, but they agree in possessing in one or both sexes a more 
or leas superficial resemblance to some conspicuous species be 
longing to a specially defended group and Inhabiting the same 
locality , the same is true of the three forms oT the female of 
Hypohmnas misippus 

The facts afford the most convincing evidence of the truth of 
the theory of mimicry enunciated by H W Bates. 

The study of these numerous but closely-related forms be 
longing to the genus Hypohmnas also throws light upon such 
interesting questions as — 

(1) The Bpecial liability of the female to become mimetic 

(2) The ancestral form from which the various mimetic 
varieties have been derived 

(3) Tta mimetic resemblance to different species in the same 
locality^ 

(4) The divergent conditions under which mimicry appears 
in closely related species 

(5) The relation between selection and variation 1a the pro 
ductlon of mimetic resemblance 

Physical Society, February io,— Annual general meeting 
—Mr Walter Baily, Vice-President, in the chair,—The reports 
of the Council and Treasurer were read and approved, copies of 
the balance-sheet being distributed to members From the 
former it appears that the society now numbers 371 ordinary 
members and 12 honorary members, and during the past year 
the society has lo*t six members by death, vie. the Rev T 
Pelham Dale, Dr J T. Hurst, B Loewy, C. E Walduck, G 
M Whipple, and P W Willans Obituary notices ac¬ 
company the report — The treasurer's statement shows 
the financial condition of the society to be satisfactory A 
cordial vote of thanks to the Committee of Council on Educa¬ 
tion for the use of the rooms and apparatus of the Royal College 
of Science wai proposed by Mr Snelford Hid well, seconded by 
Mr Blakealey, ana carried unanimously. A similar vote was 
accorded to the auditors, Mr H M. Elder and Mr A P 
Trotter, on the motion of Dr Gladstone, secondod by Prof S 
P Thompson, Prof. Ramsay prfipoxed a vote of thanks to the 
officers of the society for their services during the past year ; 
this was seconded by Prof Fuller, and earned, Prot Perry 
responded The following gentlemen were declared duly elected 
to form the new council —President i Prof A W. Riicker, 
F. R 8. Vice-Presidents: Walter Baily, Major-General E. 

R. Fating, F R.S ; Prof J Perry, FRS, Prof S P. 
Thompson, F.R. 3 , Secretaries H. M, Elder, 50, City Road, 

S. C. , BDd T. H. Blakeiley, j, Eliot Hill, Lewisham, S E, 
Treasurer ■ Dr. E. Atkinson, Portesbery Hill, Camberiey, 
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Surrey Demonstrator C Vernon Boys, FRS, Physical 
Laboratory, South Kensington Other members of Council 
Shelford Bidwell, F R S , VV E bumpner, Prof G Fuller, 
T Swinburne, Prof J V Jones, Rev f J Smith, Prof G 
M Minchin, L Fletcher, FRS, Prof O Ilenncl, FRS, 
Jamei Wimshurst —-In response to invitations for suggestions 
regarding the workmg of the society. Prof S P Thompson 
said all must appreciate the efforts of the late Council, and par¬ 
ticularly of Lhe honorary secretaries, in making the society better 
known But he could not help thinking that there were many 
persons amongst teachers of physics and scientific amateurs 
whose active sympathies it was desirable to engage, who were 
not yet o^ociated with the society Perhaps the time of meet¬ 
ing was not convenient for all, but he Lhought much might be 
done by freely circulating particulars of whal was going on at 
the meetings The daily paperB merely announced the mcelingB, 
but said nothing as to the place of meeting or the papers to be 
read In his opinion the socieLy did not lake the position m 
the scientific world to which it was entitled, and he wished to 
inspire members with a determination to bring its claims pro¬ 
minently forward —Mr Blakesley pointed out that almost all the 
scientific and technical papers gave full announcements of Lhe 
meetings and of the papers to be read —Mr W F Stanley 
said Friday afternoon was not convenient for scientific men 
engaged in trade —The meeting was then resolved into an 
ordinary science meeting —Dr J H Gladstone, F.K S , read a 
paper on some recent determinations of molecular refraction 
and dispersion The paper relates to the new metallic 
carbonyls, the metals indium and gallium, sulphur, and 
to liquefied oxygen, nitrous oxide, and ethylene The 
carbonyls were found to be extremely refractive and enor¬ 
mously dispersive For iron peniacarbonyl, Fe(CO) a , lhe 
molecular refraction for the line a of hydrogen was found to be 
about 68 5, and the molecular diversion between y and a of 
hydrogen 6 6 For nickel tetra-carbonyl, Ni(CO)„ the corre¬ 
sponding numbers are 57 7 and 5 93 In discussing the result! 
it was pointed out that if the molecular refraction of CO be 
taken os 8 4, the value expected m organic substances, then the 
atomic dispersions of nickel and iron come out greatly in exceu 
of the known values as determined from solutions of their salts 
The author considers the most probable explanation of the 
excessive refractions and dispersions of the carbonylf Is to be 
sought in the peculiar arrangement of the CO, and on optical as 
well as chemical grounds accepts the ring formule Lodi cited by 
Mr Mond in his lecture at the Royal Institution, vie, — 

Fe 

O 0 =Cj /V ,C =0 

and 0=0^0 = 0 
G 

II 

o 

On this supposition the molecular refraction of CO comes out 
11 9 from the nickel compound and 11 3 from the iron ore, whilst 
the molecular dispersion (y —a) u about 13m each case For 
indium and gallium the atomic refractions calculated from 
latest data are 13 7 and 11 6 respectively Sulphur has been 
examined in the stales of solid, liquid, and gas, and also in simple 
chemical combination and in solution, all the muffing numbers 
for its atomic refraction being remarkably concordant For the 
line C this 11 about 16 The dispersions in all the different 
states are also in close agreement Numbers relating to carbon 
and chlorine are also given The specific refraction! of oxygen, 
nitrous oxygen, and ethylene in the liquid states bad been re 
cenlly determined by Profs Livemg and Dewar For liquid 
oxygen Lhe refraction equivalent (3 182) differs little from that 
deduced from gaseous oxygen at ordinary temperatures (3 0316), 
and also corresponds fairly closely to the 3 o obtained by Landolt 
from organic compounds. Liquid nitrous oxide gave 11 418 
and II B40 as the molecular refractions for the red ray of 
lithium and the lme G respectively. In discussing these num¬ 
bers it was pointed out that nitrogen in nitrous oxide was not 
in the Mine condition as nitrogen Hi ammonia. The latest de¬ 
termination! with liquid ethylene gave the molecular refraction 
for the line A as 17 41, the theoretical value being 17 40. ihu 
■bowing very close agreement.—Mr E C C Baly made a 
communication on separation and stnation of rarefied gases 
under the Influence of the electric discharge 
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Chemical Society, February 3,—Dr W II Perkin, Vice 
President, in the chair The following papers were read — 
The connection between the atomic weight of the contained 
metals and the magnitude of the angles of ci yginl* of isomorphous 
series, by A E Tutton The author has made a detailed 
gomometrical investigation of twenty two salts belonging to the 
K k M(S 0 4 ) s , 6H 1 0 series of double sulphates containing as the 
alkali metal R potassium, rubidium or cresium, and as Lhe dyad 
metal M magnesium, tine, iron, manganese, nickel, cobalt, 
copper, or cadmium On classifying the salts into three groups 
according to the alkali metals which they contain, it is found 
that the geometrical and other properties or the salts containing 
rubidium as the monad metal, lie between those of the corre' 
sponding potassium and cpeiium salts Thus the cxsirnn salts 
snow the greatest power of crystallising, those of potassium the 
least, whilst the salt containing rubidium occupy nn inter¬ 
mediate position in this respect Similar behaviour is observed 
with regard to Lhe crystalline habits of (he various salts , each of 
the three groups Is characterised by the possession of a dis¬ 
tinctive habit The crystalline habit of the rails containing 
potassium is widely different from that nf the sails containing 
cesium , the specific characteristic habit of the rubidium salts 
11 of an Intermediate nature There is a difference of some two 
degrees or So between the axial angles (£) of lhe potassium and 
cesium salt crystals containing the same djad melal „ the 
magnitude of the angle B m the corresponding rubidium salt 11 
approximately the mean of these two The difference? 
between the axial angles are hence approximately proportional 
to the differences between the atomic weights of the contained 
alkali metals if the dyad metal remain Lhe same The magni¬ 
tudes of all the angles beLWeen the faces of the crystals of lhe 
salts of this senes containing rubidium as the alkali metal lie 
between, though not ordinanly midway between, the magnitudes 
of the corresponding angles upon the crystals of the potassium 
and csiium sails containing the same dyad metal The alkali 
metals exert a preponderating influence upon the geometrical 
form of lhe crystals, the magnitudes of the angles being altered 
on displacing one alkali metal R by the next higher or lower to 
an extent attaining a maximum, in certain angles, of more than 
a degree, whilst lhe displacement of the dyaid metal M by any 
other of the same group is unattended by any material change 
in Lhe angular magnitudes —The prepaiytion of phosphoric 
oxide free from the lower oxide, by W A Shenatone and C, R 
Beck Phosphoric oxide may be freed from the lower oxides by 
distilling it over platinum sponge in presence of excess of oxygen 
—Contributions to our knowledge of the aconite alkaloids 
Part iv , on laaconitine (napelline), by W R Dunstan and 
E F Harmon The authors have examined lhe alkaloid 
isaconltlne C a HuNO]|i which occurs together with its isome- 
nde aconitine id the roots of Aconttum napellus It is present 
to aa great an extent as aconitine, and is obtained in the pure 
state as a colourless, friable, varnish-like mass Its alcoholic 
solution li feebly dextrorotatory The salts somewhat resemble 
the corresponding aconitine salts in physical properties On 
attempting to prepare an aurichloride, aurochlorUaconiline, 
CnH^AuCMNOn, results Isacomtine Li gradually hydro- 
Ivied by mineral acids or water yielding the same products as 
does aconitine, via. aconine and benzoic acid 

C31H4.NO,, + H ,0 = C^H^NOn + C : H„O r 

Whilst aconitine 11 a most violent poison, even in excessively 
minute doses, relatively large,quantities of iiaconitine mu*t be 
administered to small animals in order to produce a toxic effect, 
which effect is the result of a physiological action in the main 
distinct from that of aconitine. It seemi doubtful whether 
isaconltlne would prove toxic to man, except when given in very 
Lug* doses —Contributions to our knowledge of the aconite 
alkajolds ■ Part v , the composition of some commercial speci¬ 
mens of aconitine, by W R Dunstan and F, H Carr The 
great differences In toxic power exhibited by different samples 
of aconitine have led the authors to examine sixteen specimens 
of 11 Aconitine from A . najxUus'' Most of the samples were 
amoiphoiu ; these contained little or no aconitine, but were 
chiefly composed of aconloe, uaconUine, and homoiiacomtine, 
all of which appear to be very slightly, if at all, toxic. Of the 
crystalline specimens examined, only two were pure, most of 
them being contamlnatedjvLib more or less amorphous alkaloid. 
Hence It is not surprising that great differences have been 
observed in the mode of action ana tone power of commercial 
“ aconitine. Jl —Synthesis of oxaaoles from benzoin and nitriles, 
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by F R Japp and T S Murray The authors find that nitriles 
and benzoin interact with elimination of water when a mixture 
of the two compounds is dissolved in concentrated sulphuric 
acid, an oxazolc being formed in which the hydrocarbon radicle 
attached to the cyanogen of the nitrile occupies the meso position 
Thu? acetonitrile yields in this manner oj9 diphen) 1 ji- 
lnelliyloxazole 

Ph CH OH Th C.O x 

| + NC Me = || Me + H,0 

Ph CO Ph C N ^ 


A number of instances of this reaction are cited, The above 
oxazole, when treated wilh ammonia, is converted into the 
corresponding imidazole identical with Japp and Wynne's 
uiethyldiphenylglyoxalme —The action of nitrosyl chloride and 
of nitric peroxide on some members of Lhe olefine series, by W 
A Tilden and J J Sudborough Ethylene dichlonde alone 
results from the interaction of ethylene and nitrosyl chloride 
Propylene and butylene yield with nitroayl chloride a mixture 
of dichlonde and nitrosochlonde, whilst tnmelhylene (amylene) 
is almost entirely converted into nilroaochlonde —Fiperazine, 
by W Mojert and A Schnndt The authors correct certain 
erroneous statements regarding the physical and chemical 
characters of piperazine They have prepared ihe following 
senes of hydrates of piperazine, the hexhydrate, which crystal 
hies fi-om dilute aqueous solutions, being lhe moat readily 
formed —- 


QHjoN* H.O m p 75" 

11 j 2H a 0 ,, 1, 5 6 

11 1 3H1O ,, ,, 39-4° 

11 1 4H5O ,, ,, 42 43 n 

11 1 5HgO ,, i, 45 

11 1 6H a O ,, ,, 40 


Llnnean Society, February 16 —Prof Stewart, President, 
in the chair —Mr Clement Reid exhibited and gave an account 
of aome seeds of Paradonocarpus cannatus , an extinct Pliocene 
and Pleistocene plant from the Cromer fossil bed Mr 
Reid also exhibited and described some examples of Pota- 
mogtion headorrensts, a new type of pond weed from the 
Oligocene strata of Hordlc Cliff in Hampshire His remarks, 
which were listened to with great interest, were elucidated with 
the aid of diagrams, and were criticised by Mr W Carruthen 
and others,—Mr J E Harling exhibited some dried plants of 
a so-called Greek tea {Sidirtiu /Acttans, Boissier), which during 
a recent visit to Thessaly he had found to be extensively used 
there, as an infusion in lieu of lea He also exhibited some 
photographs of Thessalian scenery, showing the geological and 
botanical character of (he country bordering the great* plain of 
Larissa.—Dr Otto Stapf pointed out on the map lhe scene of 
Bormnueller’s recent botanical explorations iu Penis, said gave 
some account of the flora of that region as far as hu at present 
been ascertained —On behalf of Mr C B Plowright, a paper, 
communicated by the President, was read on the life history of the 
jEcldmm on Pans quadrtfoha ,—Op behalf of Mr, J C Willis, 
who was unfortunately prevented by llloeas from attending, a 
paper was read entitled “ Contributions to the natural history of 
the flower 11 This paper, the first of a senes, dealt with the fer¬ 
tilisation by insects of plants belonging to the genera Clayton\a } 
Pha^eha, and Monarda —Some observations on British worms, 
by the Rev. H Friend, were read on hli behalf by the 
Secretary 

Royal Meteorological Society, February 15 —Dr. C 
Theodore Williams, President, in the chair —The following 
papers were read —Report on the phenological observations 
for 189a, by Mr E Mawley The Royal Meteorological 
Society hu for a number of years put collected observations on 
natural periodical phenomena, such u the date of Lhe flowering 
of plants, the arrival, song, and nesting of birds, the first 
appearance of insects, &c. These observations were supervised 
and discussed by the Rev. T A. Preston until 1888, since 
which lime they have been under the direction of Mr. E 
Mawley The year 189a wu on the whole very cold and back¬ 
ward The frequent frosts and dry weather during the first five 
months greatly retarded vegetation, and consequently all the 
early wild flowers were very late In coming into blossom, Bush 
fruits and strawberries were, u a rule, good and fairly plentiful 
Plums and pears were almost everywhere a failure, and apples 
were considerably under the average The wheat crop wu a 
very light one, owing in part to the attacks of blight Drought 
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3H in many placet by the frost in June Oats, beans, and peAs 
ffcre much under the average, white barley was ihe chief crop 
3f ihe year PoLaloea, turnips, and mangolds were above the 
ivrroge During August butterflies were very numerous, the 
clouded yellow butterfly being exceptionally abundant — 
Kel ition between the duration of sunshine, the amount of cloud, 
and the height of the barometer, by Mr W Ellis This 11 a 
rliHCU&iion ofttae observations male at the Royal Observatory, 
Greenwich, during the fifteen years 1877-91, from which U 
appears that in the months from February to OcLober there is, 
on the wh^le, a distinct probability of increased sunshine and 
correspondingly less cloud with increase of barometer leading 
Th- winter in all conditions of the barometer is uniformly dull 
Mr Fills says that it is evident (hat high barometer in summer 
presages increased sunshine, that the effect is leas pronounced in 
early spring and late autumn, and that it becomes slightly re¬ 
versed in winter —Winter temperatures on mountain summits, 
by Mr W PifTe Brown In this paper the author gi VtiS the 
lowest winter temperature on the summit of Y Glyder fach, four 
miles E N E from Snowdon, and 3262 feeL above sea. level, 
as recorded hy a minimum thermometer during the last twenty 
live jearfl The lowest temperature registered was 9 0 during the 
winter 1891-2 

Zoological Society, February 14 —Osbert Salvin, FRS, 
Vice President, in the chair — The secretary read a report on the 
additions that had been made to the Society's menagerie during 
the month of January 1893 —Prof G U Howes exhibited and 
made remarks on an abnormal sternum of a Marmoset {//aJktU 
\aichui) in which the mesosternal elements of the opposite sides 
were distinct, and alternately disposed, and discu-sed its 
probable bearings upon the sternum of the Anthnpomorpha, 
particularly as represented by Lhe orang —Prof T Jeffrey 
Parker, F R S , read a paper on the cranial cntelogy, clarific¬ 
ation, and phylogeny of the Dinorn*thid<r l he author gave 1 
detailed description of the skull in various genera and species ot 
Moa, founded upon the examination of more than 120 spect 
mens A detailed comparison wnh the skulls of the other 
Ratitx followed, os well as an extensive scries of measurements 
—The beanng of the facts ascertained upon Lhe classification of 
the family was discussed The author recognised five genen. 
of Dinarntt /iirftr, arranged in three subfamilies as follows bub 
family Dinornithin^e, genus Dina? ms , subfamily Anuma- 
LOPTERYGlNiE, genera Paehyornu x Mesopttryx , and Anoints 
lopteryx , subfamily Emein E, genus Emeu\ The phylogeny 
ot the group was then discussed. Afesopteryx was considered 
to be the most generalised form, while Dinorms and Emeus 
were boLh highly specialised, but in different directions Of the 
other Ratitz, Apteryx came nearest to the Moas m lhe structure 
of us skull, and strong affinities were shown to tlie New Zealand 
genera by Dromaus and Cnsuarius Struth to and Rhca x on Lhe 
other hand, showed no special affinities, so far as the skull 15 con 
cerned, either to the Australasian forma or to one another —Mr 
R. Lydekker read a paper on the presence ol a distinct coracoidal 
element in adult sloths, and made remarks on Us homology It 
was shown that in two skeletonaof sloths in the British Museum 
the shoulder-girdle exhibited a distinct coracoidal element 
This element, like the coracoid process of the human scapula, 
was correlated with the precoracoid of the lower vertebrates , 
and the queitlon was then discussed as to the name by which u 
should properly be called — A communication was read from 
Dr G Radae, containing an account of the present range 
of the European bison in the Caucasus 

6xford 

Junior Scientific Club, Feb 17 —In the Morphological 
Laboratory —The President in the chair —Mr. A L, Still gave 
an exhibit of a variety of a common pheasant, which was shot 
near Croydon This proved to be an extremely light coloured 
young cock —Mr H, Balfour gave an exhibit of some modem 
Klepsydra r inch as are now used m guard rooms in many parts 
of Northern India and Burmah Hfe also showed some water 
clocks from Burmah, one of which was of Interest as having 
come from the Imperial Palace of Mandalay, where it was the 
ublic standard of time.—Dr Leonard Hill read an account of 
u researches on the gas evolved from rp use lea—Mr H V, 
‘Reade read a paper on consciousness, and the unconscious, 
citing icveral capes or dual personality, and showing that 
memory could be explained by purely physiological reasoning 
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Edinuurmi 

Royal Society, February 6 —Sir Arthur Mitchell, RGB, 
Vire president, in the chair —Mr John Aitken read a paper on 
the particles ia fogs and clouds In a paper read same time 
since on tbe water particles in clouds, Mr Aiiken came to the 
conclusion that there was a relation between the density of the 
clouds and the number of water particles present In May last 
year he made further observations, and got results opposite to 
the former Instead of the density being nearly proportional to 
the number of water particles present, it was much short of propor¬ 
tionality, and the particles were small in size Mr Aitken points 
out that lhe size of the particles of water changes with the 
age of Lhe clouds, and concludes that his first observations were 
made upon old clouds, while the latter senes were made upon 
newly formed clouds He also considered the question of the 
persistence of fog-particleH There are two kinds or fog In 
one the particles tend to persist, in the other they do nor Thar 
is, in one case, change of size of the particles takes place 
rapidly , in the other it does not In town fogs it is not so 
much ihe number of dust panicles that is of importance as their 
composition If town dust weie composed of particles having 
nn affinity for water the fogs would have shortci duration —Sir 
Douglas Macbqan described and explained an apparatus de¬ 
signed by Mr J Buchanan Young, Public Health Laboratory, 
Edinburgh University, for counting bacterial colonies in roll cul 
turcs —A note, by Prof Anglin, on properties of the parabola, 
was read —Mr A J llerberlaon read a preliminary note on 
Lhe hygromeiry of the atmosphere at Ben Nevis He finds that 
the observations already made agree well with the formula 
y — a r + b w + c , where y is the difference between the 
readings of the dry and wet bulbs, r is the temperature of ihe 
dry bulb, ^ is the weight of moisture per lure, and a b c are 
constants 

Dum in 

Royal Dublin Society, Tanuary 18 —Prof W J Sollas, 
F R b , in the chair —Dr J JoJy, F R S , read a paper on the 
cauiC uf the bright colours ol Alpine flowers The conditions 
of inBect life upon the higher Alps nre referred to in Lhis paper 
as bearing upon lhe question Observations made by the 
author show that many thousands of bees and butterflies fre¬ 
quently pensh in the cold of night time on Swiss glaciers and 
finis the author advocates the view Lhat the scarcity 0/ 
lerlihsing agenls promotes a struggle for existence jn the 
form of a rivalry to al tract lhe nllenuon of the fewer fertilisers 
by vivid colouring —Prof G A J Cole read a paper on 
Jietmttyfa hibtrmca , M'Coy —A paper was read on a sugges 
lion as to a possible source of the energy required for the 
life of bacilli, and as to the came of their small size, by 
Dr G Johnstone Sloney, FRS, Vice President —Prof W 
J Sollas, I RS, read a paper on the law of Gladstone 
as an optical probe 

February 2? —Prof W J Sollas, FRS, in the chair — 
Mr Ihomas Preston read a lecture note on Lhe principle of 
woik, showing that since the virtual work of a force is equal to 
ihe movement of an equal force at right angles to it, the principle 
of virtual w ork follows immediately as a corollary to the theorem 
of movements —Prof D J Cunningham, FRS, communi¬ 
cated a paper by Prof A M Paterson onthe human sacrum — 
Prof A C Iladdon communicated a paper by Miss Florence 
Buchanan on Eunice phylocoraiha , n sp , commensal with 
Lophcheha prohfera 

Paris 

Academy of Selencea, February ao — M de Lacaze- 
Duihiers in the chair —Description of an instrument to show the 
small variations in the intensity of gravitation, by M Bouquet 
de la Grye The instrument, which has been set up in a cellar 
of the DJpdt de la Marine, consists of an iron tank containing 
hydrogen confined over mercury, with three tubes leading out 
through the bottom Two of these Lubes are bent upwards to 
about 40 cm above the ground. One of them is used for filling 
the lank with mercury, the other for letting in the hydrogen, 
which 11 accomplished by letting rameury run out through the 
third pipe at Lhr bo Horn The second pipe endsin a horizontal tube 
made of glass, through the walls of which the fluctuations of the 
column of mercury sustained by the elastic force of the hydrogen 
can be observed By means of an alcohol thermometer im¬ 
mersed m the mercury on the top of Lhe tank, changes of tem¬ 
perature of one-thousandth of a degree are Indicated by t move- 
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merit of 1 mm The column oscillates with each change of 
temperature and each variation of gravitation, but is not affected 
by changes of pressure, since the lube 11 kept closed at the top. 
Under these circumstances, the instrument in question 11 
capable of indicating the change of gravitational force dae to 
the change in the position of the moon by a displacement of 
O 46 mm The apparatus is difficult to set up, and will 
require some improvement before it can give trustworthy results 
—Observation on the conditions which appear to have 
obtained during the formation of meteorites, by M Daubrce The 
heterogeneous structure of meteorites, the innumerable iron 
granules disseminated through the stony matrix, so different 
from the well-defined and voluminous crystals obtained by the 
fusion of the constituent minerals in the laboratory, and M 
Stanislas Meumer's success in imitating meteorites by means of 
gaseous reactions, lead to the conclusion that they have not been 
produced by fusion, but by a sudden precipitation of different 
gases into the solid state —On the preparation of uranium at a 
high temperature Rapid preparation of chromium and man¬ 
ganese at a high temperature, by M Henri Moissan (see Notes) 

—On stereochemistry, by M C, Fnedel —On the benzoates 
and metanitro benzoates of diazoamidohenzene and para- 
dlozoamidotoluene, by MM A Haller and A Guyot —High 
atmospheric pressures observed at Irkutsk from January 12 to 
16, 1893, by M Alexis de Tillo During four days the baro¬ 
meter remained above 800mm , and on January 14 the highest 
value known up to the present, 807 5 mm , was reached, the 
temperature being -46° 3C —M Callandreau was elected Mem 1 
ber in the place of 'he late Admiral Mouchez, and M Kekule 1 
Correspondent in Lbe place of the late M Stas —Summary of 
solar observations made at the royal observatory of the Roman 
College during the lost quarter of 1892, by M P Tacchini — 
On the terms of the second order resulting from the combination 
of aberration and refraction, by M Folie —On the essential 
singularities of differential equations of a higher order, 
by M Paul Fainlev^,—Remarks on the preceding com¬ 
munication, by M E Picard —On uniform lntegralii of 
linear equations, by M HeJge von Koch —Generali 
sation of Lagrange's series, by M E Amigaei —On the pait 
played by the steam jacket in multiple expansion engines, by 
M A Witz,—A direct reading stereo-collimator, by M de 
Place —Hysteresis and dielectric viscosity of mica for rapid 
oscillations, by M, P Janet, A comparison of differences of 
potential and resulting charges during rapid oscillations, 
-determined by means of the apparatus described last year, 
reveals a logging of the charge behind the potential, both in¬ 
creasing ana decreasing, and a curve plotted with the values 
obtained for a mica condenser suggests some analogy with 
Ewing’s curves of magnetic hysteresis —Optical field, absolute, 
and relative field of view of the human eye, by M C J A 
Leroy —On the achromatism of semicircular interference 
fringes, by M G* Meslm—A new system of atomic weights, 
partly founded upon the direct determination of mole¬ 
cular weights, by M A Leduc.—Decomposition of the 

alkaline aluminates by carbonic add, by M A Ditto — 
On mixtures of ether and water, by M. L March is —On the 
heat of formation of arrogoalte, by M H Le Chatelier — 
On the crystalline forms of chromium and indium, by M W 
Prior —Ammomacal fermentation of earth, by MM A Muntz 
and H Condon —On the composition of the salts employed ns 
condiment by the people about the Oubangul, by MM J 
Dybowski and Demoussy —Oxyhematme, reduced himatine, 
and hsemochromogen, by MM H Bertin-Sani and J 
Moiteuier —On the histological alterations of ihe cerebral 
cortex in certain mental diseases, by M R Colella —On the 
structure and growth of the calcareous shell of the barnacle 
(ff tintinnabulum ), by M Gruvel —On the causes of the 
green colour of oysters, by M S Jourriain —Geological remarks 
on the diamond-bearing meteoric irons, by M Stanislas 
Meqpler. 

rx Amsterdam 

VCbyii Academy of Sciences, January 28 —Prof van de 
Sande Bakhuyscn in the chair —Mr. Kapteyn dealt with the 
distribution of atari In space [t has been long known that the 
mean proper motion in Lhe galaxy is smaller than elsewhere A 
thorough Investigation of the proper motion of all the stars of 
the Draper catalogue observed by Bradley in both co-ordinatei 
(1357 stars) shows, that this fact 11 due to an excess of Insensible 
or very imill proper motion in the milky way, Those exceeding 
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o" 055 show no aggregation towards that zone As far as (he evi¬ 
dence goes, it further proves, by means of tbe angle subtended 
by the solar motion id space, that stars with equal proper motion 
j» and out of tbe galaxy have nearly equal distances These two 
facts taken together prove that Struve’s theory of the arrange¬ 
ment of the slam in space must be abandoned In order to find 
whit arrangement must be substituted Mr, Kapteyn has con¬ 
sidered the stars of the first and second spectral type separately, 
and arrives at the conclusion that the latter are very strongly 
condensed about a centre not far from our system, approximately 
in the direction of oh R A and+ 42° of decl , whilst the stars 
of the first type are more nearly evenly distributed in the proxi¬ 
mity of our sun Notwithstanding this difference in arrange¬ 
ment Mr Kapteyn thinks that probability points to the con¬ 
clusion that the two types belong to one and the same system — 
(l) Because the centre of condensation of the second type stars 
coincides very nearly with the apparent centre of the milky way 
(which seems to consist mainly of first type stars) (2) Became 
the stars with vnstnsxbU proper motion of both type* are strongly 
condensed towards the planeof the milky way (3)Because groups 
of stan, which undoubtedly form stellar systems (r g Hyades) 
contain stars of both types —Mr van Bemmelen, in pursuing his 
inquiry on colloidal hydrates, spoke at the meetings of November 
26, 1892, and of January 28, 1893, on the constitution and 
composition of the hydrogels of 5,0, and of CuO, as these 
result from his determinations ot their tension of vapour 
(at 1 5 q )i changing in a continuous way with their tenure of water 
—Mr Kamerlingh Onnes showed the uodynamics of a new 
physical laboratory at Groningen, mapped under Prof Haga’s 
direction with the localvanometer by Mr Wind, proving the 
excellent constancy of the magnetic field A new theory of the 
localvanometer points to another ratio of distances of the de 
fleeting magnet-pairs than that given by Kohlrausch as preferable 
—Mr Schoute treated of " the uniformTrepresenration of a cubic 
surface on a plane ” Indication of the number of points com¬ 
mon to two curves on F 3 , the plane representations of which are 
given Application oi 10 the position of the twenty-seven lines 
with respect to one another 
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THEORY OF THE SUN 
Throne du Soleil By A Brester, Jz , Docteur is Sciences 
(Amsterdam Johannes Muller, 1892 ) 

R BRESTER'S preliminary account of new 
theory of the sun has already been noticed in our 
columns (NATURE, vol xxxix. p 492) The present volume 
is a communication to the Amsterdam Academy of 
Sciences, and fives a complete statement of the principles 
and their application to the various solar phenomena 
The author is careful to point out that he has not con¬ 
tributed a single fact of observation himself, but is content 
to rely on the work of others Nevertheless, he is evi¬ 
dently a most careful student, and if his theory cannot 
be accepted, some of its points are well worth the atten¬ 
tion of solar physicists 

Starting with the suo as a mass of incandescent 
vapours, it does not seem unreasonable to regard, with 
Dr Brester, the conditions of such a mass of vapour from 
a purely chemical point of view At certain temperatures 
combinations of some substances will become possible, 
heat will be developed, and various phenomena may be 
produced Dr Lohse 1 has already suggested that this 
kind of action might be the cause of the outburst of a new 
star, 

Dr Brester appears to unreservedly accept Mr Lock- 
yer’s view, that many of the substances with which we 
are familiar in our laboratories arc dissociated into their | 
finer constituents at solar temperatures 

In accordance with the generally accepted notion, he 
also assumes the sun to be gaseous, and regards the 
photosphere as a shell of partially condensed matter He 
rejects, however, the idea that the sun is in an almosL 
constant state of agitation. Indeed, the unique point of 
his theory is that the sun is always in a state of perfect 
tranquillity, and that the so-called 11 eruptions " do not 
really indicate the actual displacement of matter, but 
simply the translation of the luminous condition He 
boldly declares (p 4) that 11 the 9olar eruptions do not 
exist," and looks to the known facts of chemistry to ex¬ 
plain the multitudinous phenomena with which students 
of solar physics have to deal 

What Dr Brester calls “ New Astrochemical Princi¬ 
ples” are stated as follows — 

Principle J —All incandescent celestial bodies are 
tranquil in themselver, and their quiet interiors are such 
that the molecules of different densities, arranged by 
gravitation in concentric spheres, never lose their stratifi¬ 
cation 

Principle II —The continued cooling of stars generally 
produces in their exterior layers an intermittent transfor¬ 
mation of chemical energy in the form of heat, and thus 
produces periodical erupttonaurf heat 

Let us see how, with these premises, Dr Brester 
treats tome of the problems of solar physics. 

The Formation of Spots —According to the new theory, 
spots are openings in the photosphere produced by the 
heat developed in the chemical combination of disso- 

1 Berlm Akmd* Monatxl , 1877, p Ba6 
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ciated molecules, part of the photosphere being evapor¬ 
ated when such an “ eruption of heat ” occurs On this 
supposition the spot has the same temperature as the 
photosphere itself, the condition of things being some¬ 
what similar to that of small pools of water in a mass of 
ice Dr Brester shows how this view gives an explana¬ 
tion of the proper motions and other phenomena of spots, 
but we must needs refer those interested to the book 
itself for full details 

The Stratification of the Sun's Atmosphere —All 
solar physicists agree that in the solar itmoaphere there 
is a stratification of some sort, but there are different 
views as to the exact nature of it The old idea was that 
each vapour extended from the photosphere upwards, 
reaching to a height depending upon its density This 
view had its birth in the observations showing that all 
the bright lines of the chromosphere appear Lo rcrch the 
photosphere, but Mr Lockyer showed,' that as we have 
not to deal with a cross section in the observations, the 
same result would be obtained if the vapours were 
arranged in true shells Mr. Lockyer follows up this 
! important fact with the suggestion that the various layers 
I are really concentric shells arranged according to their 
| heat-resisting power, any particular substance finding its 
1 level where the temperature is just below that of dissocia- 
I tion for the vapour in question Dr Brester, however, 

| goes back to the old view that the layers are arranged 111 
| the order of their specific gravities, but modifies it by sup¬ 
posing, with Mr Lockyer, the vapours to he in shells 
Further, accepting the dissociation hypothesis, he re¬ 
gards some of these layers as finer constituents of what 
the chemists call elements 

Dr Brester imagines that Mr Lockyer’s view demands 
1 that the most dissociated, and therefore the lightest 
molecules, should be found in the layers nearest to the 
photosphere, while the least dissociated, and therefore the 
heavier molecules, should appear in the outer layers 
This, however, is not the case, according to our author , 
the lighter vapours, such as the hypothetical helium and 
hydrogen being furthest removed from the photosphere , 
j while the heavier, such as iron, appear only in the lower 
| levels The whole subject has been very fully discussed 
by Mr Lockyer in his " Chemistry of the Sun,” and 
space does not here permit all the arguments to be re¬ 
stated It may be mentioned, however, that, as Mr 
Lockyer points out (p 172), there is no evidence that the 
various metals are arranged according to densities, the 
case of magnesium and sodium is instanced, the heavier 
metal always showing the longer lines. 

In a foot-note on p 17 Dr Brester states that the 
various elements need not always appear exactly in the 
order of their specific weights, H Car la hauteur ou seront 
encore visibles les molecules d J une mat lire quelconquene 
ddpendra pas umquement de leur poids mais de Jeur 
nombre aussi n It 13 by this bare statement that he 
attempts to explain the great height to which the H and 
K lines of calcium have been shown by recent photo¬ 
graphs to extend, and presumably also such cases as thar 
of magnesium and sodium, which has already been re¬ 
ferred to. It is unnecessary to,say more on this point, as 
Dr. Brester practically renounces this point of his theory 

' “Chamlilry ofih« Sun," p 305 


X 
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The problem of the stratification of the sun’s atmosphere 
does not, therefore, appear to have been advanced by hi a 
discussion of the various observations 

Dr Brester's view of the solar surroundings leads him 
to suppose that the concentric layers which he postulates 
are ellipsoidal, so that the photosphere cuts different 
shells in different latitudes The fact that there is an 
equatorial extension of some sort is abundantly demon¬ 
strated by eclipse photographs In the application of 
this view to the explanation of some of the phenomena 
presented by the sun Dr Brester displays considerable 
ingenuity, and we may refer to some of them, as they 
suggest points which may have to be taken into con¬ 
sideration in other theories 

The Solar Rotation —It is a matter of common know 
ledge that the equatorial regions of the sun, as indicated 
by the spots, rotate more rapidly than the regions in higher 
latitudes On Mr Lockyer's hypothesis, which supposes 
sun-spots to be produced by the fall of condensed materials 
from the cooler regions of the atmosphere, this is ex¬ 
plained by the fact that such atmosphere is highest at the 
equator, and the spot-forming matter thus having a greater 
forward velocity previous to its descent, will have a greater 
angular velocity on reaching the photosphere Dr Bres- 
ter’s view is a modification of this Taking for granted 
that the solar layers are ellipsoidal, and that the photo¬ 
sphere is an independent partially condensed shell, he 
points out (p 44) that when the matter of any particular 
layer condenses to form a part of the photosphere, the 
increase of density will cause it to descend towards lower 
layers, and as it will retain its initial velocity, the angular 
velocity in its new position will be increased In this way 
he explains the law of solar rotation, but on account of the 
absence of knowledge of the densities of the vapours near 
the photosphere, the question cannot be treated mathe¬ 
matically On Dr Brester’s view this law applies only to 
the photosphere itself, the ellipsoidal layers all having 
the same angular velocity 

This he further applies to the reconciliation of the 
spectroscopic determinations of the velocity which have 
been made by Dun£r and Crew Dundr’s observations 
practically confirm the law derived from the observations 
of spots, while those of Prof Crew show no change of 
velocity with change of latitude Dr Brester points out 
that most of the lines observed by Crew have been seen 
bright in the chromosphere, while those observed by 
Dunrfr have not been so recorded. Hence he concludes 
that the lines observed by Dun£r are produced by the 
absorption of vapours actually lying in the interstices of 
the photosphere—and therefore indicating the same 
velocity—while those observed by Crew show only the 
uniform angular velocities of the ellipsoidal shells 

Changes in the Spectra of Sun-spots — Dr Brester’s 
theory also gives an explanation of differences in the 
spectfa of sun-spots at different parts of the spot-period 
Observations have shown that at maximum the lines 
which are most widened in spot-spectra are chiefly lines 
of unknown substances, while at minimum they are chiefly 
lines of iron and other known substances When it is 
remembered that there js a progression in latitude with 
the advance of the spot-period, Dr Brester’s view can 
readily be understood ; the photosphere in each latitude 
will have a different composition, and hence change of 
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latitude will be accompanied by change of spectrum Ii 
is only fair to say that the exact nature of this change has 
not yet been fully investigated, and hence the explanation 
offered cannot strictly be put to the test Broadly speak 
ing, however, it is evident from what has already beer 
said, that if Dr Brester^ view be correct, there must be 
a layer of unknown vapours cutting the photosphere abom 
latitude 15° (the latitude of spots near maximum), and 
layers of the vapour of iron, or some of its constituents 
cutting the photosphere about latitudes 5° and 30° (the 
latitudes of spots at minimum) Before the view can tw 
properly tested, it is clear that we must have furthei 
knowledge as to whether the iron lines widened in spot* 
of high latitude at the beginning of a sun-spot period arc 
identical with those widened in spots near the equatoi 
towards the end of the period, and, so far as we know, 
information on this point is wanting 

The Periodicity of Solar Phenomena —Dr Brester 
first of all dismisses the suggestion of planetary disturb¬ 
ances as the phenomena usually seen are too irregulai 
to be consistent with orbital motion , and other view* 
are also found wanting. He then shows how the second 
of the astrochemical principles already referred to appear* 
to him to give the necessary explanation As in oui 
notice of his first essay, we may say that the mam idea 
is that during eleven years the integrated effects of the 
various chemical combinations which have taken place 
are such as to very nearly restore the conditions 
which had existed at the commencement of the period 
Slight differences would be produced each time, so thai 
after a long interval wide differences might be expected 

Many other problems are discussed, and Dr Brester 
has satisfied himself that hia theory is competent to 
explain them all Want of space, however, will not per 
mit further reference 

The volume will be a valuable one, if only for the«fact 
that it brings together a great mass of work which has 
been done in connection with the sun—over 300 authors 
being quoted—and although we are not prepared to 
accept his theory in all its points, it is fair to say that 
some of his arguments are extremely suggestive, and may 
help in time to unravel some of the mysteries of our 
central luminary 

In subsequent communications Dr. Brester will 
extend his theory to the phenomena presented by variable 
stars, comets, and other celestial bodies A F 


ELEMENTARY BIOLOGY 
A Course of Practical Elementary Biology By John 
Bidgood, BSc,F.L,S. (London Longmans, Green, 
and Co,, 1893 ) 

HIS book deals with certain of the types of animals 
and plants which are included in other elementary 
works on the same subject The forms selected are 
yeast, protococcus, bacteria, mucor, penicillium, chara, 
fern, flowering plant, anuEba, vortieella, paramcecium, 
hydra, mussel, crayfish, and frog. The author states that 
11 the subjects dealt with cover most elementary biological 
courses, but apparently do not exactly fit any.” The 
work has, therefore, at any rate, the merit of not having 
been written merely from the point of view of any particular 
examination syllabus. A certain amount of originality 
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is also seen m the attempt to combine a more general 
treatment of the subject with practical directions 

General instructions with regard to the microscope, 
microtome, and reagents, are given in the introduction , 
these, however, do not indicate a very wide personal 
acquaintance with the ordinary laboratory requirements, 
and the methods of preparation, Sec , are mainly copied 
from Lloyd Morgan’s 11 Animal Biology " and Howes’s 
" Atlas of Practical Elementary Biology" The student 
is referred to a number of well-known text-books for 
further information, but it is curious that no mention is 
made of certain excellent elementary works treating more 
especially of the types described 

The part dealing with plants, which occupies lather 
more than half the book, is on the whole more satis¬ 
factory and contains fewer mistakes than that relating to 
animals Most of the woodcuts m the former are taken 
from well-known sources, and a number of original 
figures are given of Asptdium and of Lamium album , 
which latter is selected as a type of the Phanerogams , 
the author has evidently worked out the structure of these 
forms with some care In the zoological part many of 
Lloyd Morgan's diagrams have been utilised, and figures 
are also taken from various other text-books, such as 
Milnes Marshall’s " Frog," Wiedersheim’s 11 Comparative 
Anatomy," and Quain’s " Anatomy ” Most of those from 
the last-named work, with the corresponding descriptions, 
naturally do not refer to the frog at all, but this fact is not 
stated Some of the drawings of invertebrates made by 
the author are very fair, though they do not indicate much 
originality , one or two others, such as that of an undis¬ 
charged nematocyst of hydra, on p 221, are bad The 
sources from which borrowed figures are taken is not 
mentioned in all cases, although the contrary is stated in 
the preface 

The author shows very little power of selecting his facts, 
or of drawing conclusions from them in such a way as to 
clearly illustrate the general principles of the subject 
Many of the details, moreover, arc incorrect, and errors 
of the most serious character occur It will be sufficient 
to refer to a few of these in order to indicate the author’s 
looseness of expression and want of acquaintance of parts 
of the subject with which he deals 

The remarks on the structure and functions of the 
nucleus, and on the pulsating vacuole in protococcus 
(pp 46 and 47) are, to say the least, misleading This 
organism may, it is said, “ be looked upon as a closed bag 
with a double wall—the outer of cellulose, and the inner 
of protoplasm" (p 50), and the movements of its cilia 
41 probably 11 drive it through the water (p 48) The in¬ 
vestment of the " spermocarp *’ of chara is called a 
"pericarp," and the pro-embryo a if prothalhum ’’ (pp 88 
and 89) The description of karyokmesis (p 108) does 
not show much knowledge of recent observations On 
p 90, line 10 from top, the word 11 sexual ,J has by an 
oversight been printed as “spveraJ" The ooiphere is 
confuted with the fertilized ovum on p 133, although the 
term oosperm is correctly used on previous and sub¬ 
sequent pages/ The description of the part played by 
the nucleus in the processes of reproduction and con¬ 
jugation in vorticella on pp 211 and 212 11 somewhat 
incomprehensible. One gathers on pp. 220 and 221 that 
it Is comparatively easy to distinguish the nerve cells in 
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hydra in preparations simply traced up in water and 
stained with methyl-blue, and in optical sections of the 
entire animal prepared with osmic acid We may 
mention that it has recently been shown by Albert Lang 
that the bud in hydra 15 not " a product of both 
ectoderm and endoderm" as stated on p 223 The 
Metazoa are said to be all 11 characterized by the 
possession of a digestive cavity ( enUrou ) " (p 224) On 
p 234 we read that the “kidneys (nephndia) " of the 
mussel are lf sacculated organs whose walls carry a mass 
of tubules," and one gathers that the small irregular 
opening leading from the kidneys into the “ureter” is 
quite easy to recognise Fig 194^, representing the brain 
of the frog, is taken from the old figure by Ecker, in 
which the “olfactory lobes" are separated by a cleft,and 
the primary fore-brain is said to be the same thing as 
the thalamencephalon (p 333) We do not see the object 
of introducing a description of the complicated human 
auditory apparatus in the chapter on the frog The 
account of the processes of maturation, fertilization, and 
segmentation of the ovum of the frog is extremely incom¬ 
plete and inaccurate, and one might even infer from 
one sentence on p 331 that the nucleus was quiescent 
during the division of the egg I We are told that the 
ectodermic invaginations which give nse to the “ nares " 
become u continuous with the mesenteron" (p. 335) 
The description of the development of the lungs (p 334), 
together with the figure copied from Wiedersheim, 
refer to the mammal, and not to the frog In 
the account of the development of the body- 
cavity (p 335), it is said that the latter, 11 extended 
upwards through the lateral mesoblastic plates, nearly 
meets in the middle line beneath the notochord, and so 
pinches the alimentary canal with its glands into the 
body cavity", and on page 333 it is stated that the 
notochord “pierces the mesoblast and divides it into 
right and left halveB ” The numbering of the five 
aortic arches given in Fig 225, and that of the three 
mentioned in the text is incorrect (p 336) We learn 
that metamorphosis begins soon after the develop¬ 
ment of the gills (p 336) The account of the 
development of the unnogemtal ducts on p 338 is 
quite incorrect as applied to the frog In Chapter 
XVIII one gathers that the processes of digestion 
in all the Coelomata are quite similar to those which 
occur in the higher forms, which are then briefly de¬ 
scribed 

Even if we accept the author's dictum that “ he will 
know a good deal of botany who knows Chara and Lamium 
thoroughly," and give him full credit for having worked 
up some parts of the subject practically, we must remind 
him that a wider knowledge ihan this implies is advisable 
before attempting to write a book on general biology 
After reading the preface and introduction, one Is led 10 
expect that the high ideal set up by the author as regards 
actual personal observation would at any rate have led 
him to examine carefully and accurately all the types 
described, it Is very disappointing to find that this has 
not been the Case In conclusion we venture to repeat 
Darwin's advice as quoted on p 200 of this book 11 Give 
full play to your imagination, but ngidly check it by test¬ 
ing each notion experimentally v 

W N. P 
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VAN'T HOFF'S “ STEREOCHEMISTRY” 

StMocfunne Nouvelle Edition dc “ Dix Annies dans 
l’Histoire d’unc Thdone’’ Par J-H van't Hoff 
Rtfdigi 5 e par W Meyerhoffcr (Paris Georges Carr^ 
1892 ) 

HE second edition of this work was very fully re- 
viewed in these column* in 1887 (vol \xxvu p 121), 
and we will therefore content ourselves with noticing 
briefly the new matter contained in the present edition 
We must, however, premise that the stereochemistry 
of the carbon compounds is based on the assumption 
that the four monad atoms or groups satisfying the four 
affinities of a carbon atom are situated at the solid angles 
of a tetrahedron, the centre of which is occupied by the 
carbon atom itself, and on the allied conception of the 
11 asymmetric ,J carbon atom — 1u asymmetry " arising when 
the four attached atoms or groups are dissimilar, in which 
case two enantiomorphic arrangements are possible for 
any given set of four such atoms or groups (see the 
notice already referred to) In the first French edition, 
which bore the title 41 La Lhimie clans rEspace,” the 
author discussed the greatly increased possibilities of 
isomerism to which this new theory led Since then 
chemists have used the theoiy as a guide in the search 
for cases of isomerism, and numerous new isomeric com¬ 
pounds have been discovered, the existence of which 
could not have been predicted as long as the old con¬ 
stitutional formulae written in one plane were employed 
The history of this branch of organic chemistry has, 
during the past seven or eight years, been one continuous 
triumph for the theory One of the moat striking proofs 
of the value of these stereochemical views is to be found 
in Emil Fischer's well-known researches on the sugar 
group In the group of the glucoses of the aldehyde- 
alcohol type, for example, the presence of four asym¬ 
metric carbon atoms has to be assumed, and the theory 
predicts the existence of no fewer than sixteen isomendes 
with a normal carbon chain, as compared with the one 
fbrm admissible under the older view Several of the 
predicted forms have been prepared, and the relative 
distribution of the positive and negative asymmetric 
carbon atoms within the molecule has been determined 
by E Fischer This and other work confirmatory of the 
theory, is described and discussed in the present volume 
The theory of the asymmetric carbon atom owes its 
origin to the difficulty of otherwise explaining the optical 
rotatory power of various organic compounds Quite 
recently, P A Guye has suggested that the numerical 
value of this optical rotatory power is dependent upon 
the relative masses of the substituting atoms or groups 
attached to the asymmetric carbon atom, and that if two 
of the four different substituting radicles are of equal 
mass the rotatory power will cease He was unable to 
verify this view in all strictness, since, in the cases of this 
kind which he studied, such as that of methyl-ethyl- 
aldehyde (C a H B ) (CH|) CH (COH),in which C|H fl - COH 
— 29, there was optical activity The probable explana¬ 
tion is, that, as suggested by Guye, not only the masses 
of the groups, but also the interatomic distances, of 
which the atomic volume is a measure, come into play 
here However, by varying the weight of a given group 
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attached to an asymmetric carbon atom —thus, by sub¬ 
stituting successively different homologous radicles—it 
was found possible to produce a concomitant variation in 
the rotatory power of the compound, to make it increase 
or decrease at will, and even to change its sign This 
variation is shown m ascending the series of the esters 
of tartaric acid and its di-acetyl and di-benzoyl deriva¬ 
tives, Put whereas the weight of the alkyl-group in the 
esters determines the amount of the rotatory power, no 
such influence can be perceived in the case of the metallic 
salts of tartaric acid, all of which display in solution the 
same rotatory power, irrespective of the atomic weight of 
the metal The clue to this anomaly is furnished by the 
electrolytic dissociation theory of Arrhenius, according to 
which the dissolved salts are present in the form of their 
dissociated ions, so that, in the case of the dissolved 
metallic tartrates, it is the ion CO^CH OH) a CO s which is 
alone responsible for the rotation Arrhenius's theory 
thus receives striking confirmation from an unexpected 
quarter 

The subject of compounds containing closed chains is 
fully discussed in the present edition, and the “cis" and 
"trans" isomerism discovered by von Baeyer is de¬ 
scribed 

The relative position of the substituting groups in the 
stereo-isomendes is also discussed 

The concluding chapter deals with the stereochemistry 
of nitrogen—a question which had not emerged when the 
previous edition was published Some of the information 
given under this heading is rather meagre , but doubtless 
the omissions are intentional and they are largely com¬ 
pensated for by a very complete bibliography of the 
subject 

The work is in every sense authoritative, and we cordi¬ 
ally recommend it to all interested in the most recent 
developments of organic chemistry F R J 


OUR BOOK SHELF 

Die Fossile Flora der Hottingcr Breccie By R von 
Wettsteim With 7 plates (Vienna • Imperial Print¬ 
ing Office, 1892 ) 

The Hottinger Breccia is a formation about 50 feet 
thick m the neighbourhood of Innsbruck, and situated 
about 1200 metres above sea-level The upper part con¬ 
sists of about 35 feet of coarse conglomerate, with fossils 
chiefly confined to a bed some 3 feet thick, while the 
remainder is occupied by alternating beds a foot or two 
in thickness of white or reddish sandstones and breccias, 
which are for the most part very fossiliferous It has 
been well known to collectors of fossil plants for upwards 
of thirty years, and though at first regarded as of tertiary 
age, is now uniformly recognised as quartemary, possibly 
in ter-glacial, or more probably post-glacial The lower 
pan is characterised by the occurrence of many herbaceous 
plants, such as the violet, strawberry, coltsfoot. Prunella, 
&c , which are replaced above to some extent by Comm 
sanguinea , Rhamnus Frangula l an alder, willow, &c , in¬ 
dicating, perhaps, a change in the forest growth without 
necessarily implying any considerable interval of time. 
The flora is almost wholly of exist mg species, and In the 
main does not differ essentially from that which might be 
found in a similar situation at the present day ; but six of 
the species no longer flourish at such an altitude, and a 
few others, like the box, are absent in Northern Tyrol, 
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while there are also indications in the relative sizes of the 
leaves of others that the climate was milder Perhaps 
the Alps were less elevated and the sea nearer at the tune, 
but interest is given to the problem by the undoubted 
presence of Rhododendron fonheum , which at present 
only flourishes in a much warmer clim.Ue far to the east, 
but, from its discovery in other localities, was evidently 
thoroughly indigenous in the Alps The author regards 
the flora as a relic of the “ steppe-flora ” which then spread 
over the greater part of Europe, and of which numerous 1 
traces still exist, especially in Switzerland and Lower 
Austria, where plants of Oriental facies, such as the ) ew, ' 
box, holly, Ephedra, Sumach, hornbeam, feather grass, 
maidenhair, &c , are its lingering remains 

The work is carefully prepared, doubtful determinations, 
except in the case of the Arbutus and a new buckthorn 
allied to Rhamnits latifolia^i the Canaries, are eschewed, 
and the photographic illustrations, pencilled over b> the 
artist, are extremely satisfactory J S G, 

Obscnnittotial Astronomy llv Arthur Mee, T R \ S 

(Cardiff Daniel Owen and Co , 1893 ) 

This small book should serve Lhe purpose for whit h it is 
issued , the object being to provide the beginner with m 
inexpensive treatise to enable him to become familiar with 
and interested in the practice of observational astronomy 1 
For this reason the author limns himself to the purely 
descriptive side of astronomy, dealing with the sun, 
planets, comets, and meteors, giving numerous references 
where necessary Short chapters are given on eclipses, 
transits, occultations, and 11 the sidereal firmament," the 
latter treating of double and coloured stars &c I he 
chapter on the telescope contains many practical hints, 
besides numerous woodcuts, while that de\oted to the 
moon is very pleasant reading, and gives a good account 
of the more general features The lllustr itions, as will 
be gathered from the above, are very numerous, many of 
them being from the pen of the author himself With 
respect to these, we must add that the one given on p 11 of 
the Onon nebula does not remind us of the most beautiful 
object in the heavens, while on p 66 Donates comet is 
depicted minus the two long streamers which made this 
object so striking The book concludes with a short 
obituary of the Rev T W Webb and an appendix con¬ 
taining brief contributions from Denning on comets and 
meteors, Gore on variable and temporary stars, Seabroke | 
on double star measurement, and a few others j 

VV J L 

1 

Mechanics and Hydrostatics for Begin net s By S L I 

Loney, M A (Cambridge University Press, 1S93) 1 

This is the latest addition to the senes of elementary 
text-books recently launched by Mr Loney The same I 
high standard of excellence is maintained, and the author 
must bgain be congratulated on his efforts to place in the 1 
hands of a beginners book which will give him correct 
ideas of the laws and principles which are included in a | 
study of mechanics. 

It consists of three pArts, statics, dynamics, and hydro¬ 
statics, each part containing the usual chapters If the 
reader should fail to understand the chapter on the laws 
of mptlon, he must attribute it either to his want of ability 
or the hature of the subjept, for we fad to see how the 
author could improve his remarks on this part of the 
subject, We are glad to observe that the words "rate of 
change" find their way into the statement of the second 
law, for Its definiteness is increased thereby. More than 
the usual care appears to have been devoted to the 
selection of suitable examples , some of them are ex¬ 
ceptionally good! and thus add to the usefulness of the 
btoki Occasionally the trigonometrical ratios are used, 
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but (heir definition* will be found in the appendix, we 
are afraid, however, that the suggestion that their values 
for certain angles should be committed to memory is not 
a wise one, G A fL 


LETTERS TO THE EDITOR 

{The Editor does not hold himself responsible for opinions ev 
pressed by his correspondents Neither can he under take 
to return t or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Na furk 
iVtf notice is taken of anonymous tommunu ations ] 

The Glacier Theory of Alpine Lakes 

1 HE letter of the Puke of Argyll against the theor) of Lhe 
form Uion of alpine lakes by glacial action show s ^.ueh an amount 
uf misconception of the theory itself, and so completely ignores 
the great weight of evidence in its favour, that a few words on 
the other side seem desirable 

lhe Duke says that glaciers "do not dig out/' do not 1 act 
like a ploughshare," but, when moving down a slight incline do 
"scoop," as well uh 1 ub clown and abrade No observer of 
glaciers his ever stated, so far as 1 know, thar they do "dig 
out, 1 and it is equally erroneous to say that they " scoop, 1 for 
th Lt implies that it is the end of the glacier that acts Hut the 
end is its weakest point, where it is melLing above and below, 
and where consequently it can do pracLically nothing '1 he 
whole action of a glacier is a grinding action, and ils grinding 
power is greatest where it 1* thickest, and where, consequently, 
it presses on the rocks with the greatest weight lhe result of 
Mils grinding is seen in the muddy stream issuing from all exist¬ 
ing glaciers , while the well known " till " is the product of the 
rock grinding mill of ancient glaciers and ice sheets 

Notwithstanding the Duke's disbelief in ice sheets I venLure 
to think thattheir former existence has been demonstrated both 
in Scotland and Ireland , but leaving this point, I wish to make 
a few remarks on the extreme inadequacy of the cai th-movement 
theory to account for the facts In the first place it ia cenain 
that no alpine lake can possibly have a long life, geologically 
speaking In the course of a few thousands uf years, certainly 
in less lhan a hundred thousand, all alpine lakes woqld be filled 
up by the sediment brought into them ft follows that all the 
existing lakes must have been formed about the same period, and 
that, geologically, a very recent one, and corresponding approxi¬ 
mately with (hat of the well known glacial epoch But if these 
lakes were all formed by earth movemenls, either just before the 
glacial epoch came on, or during its continuance, or afterwards 
we have to explain the remarkable fact that auch movements 
only occurred within the Urmia of glaciation, never beyond 
those limits In Wales, Cumberland, and Scotland, in the Alps, 
in Scandinavia, in Finland, m the northern United States and 
Canada, in Mongolia and Thibet, in Tasmania and New 
Zealand, we have thousands of rock basin lakes, amid palpable 
signs of glaciation But the moment we pass beyond the 
glaciated districts^ mountain lakes abruptly ceane. There Ufl 
hardly any in Spain, none In the Great Atlas, none in Sardinia 
or southern Italy, except in the volcanic areas and away from 
the mountains, none m any of the West Indian islands with 
their fine mountain-ranges, none in the peninsula of India or 
m Brazil And there is exactly the same distribution of fiord* 
We have them id Norway, in West Scotland, in Alaska, in 
South-West America, and in New Zealand, all characterised 
by deeper water within than at their outlets, and all in glaciated 
countries, but nowhere elie in the world 

Now it is simply impossible to believe that at a very recent 
period there should have been earth movements of sfich a char¬ 
acter as to produce lakes, but always in glaciated districts and 
never beyond them, unless the movements were a result of lhe 
glaciation. This has not, I believe, been yet suggested , but, 
in view of the modem theory that any considerable loading of 
Lhe surface produces subsidence, it is at least a possible explana¬ 
tion. But there are tome important facts that seem more in 
favour of the grinding out of the lake-basins by the enormous 
weight of ice accumulated over their sites during the height of 
the ice-age. Looking at a geological map of the Alps it will be 
seen that moat of the lakes are more or less bordered by tertiary 
or secondary rocks Lakes Annecy and Bourget are in mioren* 
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and eocrne; the lake of Geneva on the north side 11 mlocene 
nr Jurassic , the lake of Neuchatel, miocene , lakes Thun and 
Bnenz, eocene or jurajuic „ lake Lucerne, eocene and miocene f 
lakes Zug and Zurich in miocene, lake Constance miocene, 
lake Maggiore is mostly in gneis*, but iL is very suggestive 
that it is here comparatively shallow, but becomes suddenly 
deeper and reaches its maximum depth in its lower portion 
where it is bordered on the east by the Jurassic beds , lake 
Como also has its greatest depth in tnassic rocks, the upper 
portion, where gneiss prevails, deepening gradually southward 
as in a submerged valley Equally suggestive is the fact that in 
the eastern Alps of Tyrol and Cannthu, where gneiss, porphyry, 
and the older stratified rocks prevail, and where glaciers are not 
now so extensive, there nre hardly any lakes, except on the 
northern borders, where a considerable number occur in eocene, 
crttaccous, Jurassic, or tnassic formations 

These various facts as to the distribution of alpine lakes— 
their almost total absence in all parts of the world outside of 
glaciated districts, and within glaciated districts their prevalence 
in the newer and more easily denuded rocks—are what have to 
be explained by the advocates of the theory of earth movements, 
And inn, bo far as I am aware, they have never attempted to do 
Equally important, and equally difficult to explain on the earth- 
movement theiry, is the fact that alpine Lakes are almoBt always 
situated just at those spots where, by means of converging 
valleys, the glaciers would become heaped up and attain 
their maximum thickness, or where there is good evidence that 
they have been very thick , and it is the grinding power of thh 
enormous weight ofice, acting differentially regards the softer 
and harder rocks, that has worn out hollows in pre-existing 
valleys now occupied by lakes In almost every case, too, it 
will be seen that there is a constriction or narrowing of the 
valley towards or beyond the lower end of the lake, which, by 
preventing the free escape or the ice, has increased its thickness 
and grinding power 

In the presence of such important Benei of facta as those here 
referred to, mere opinions, or even small and detailed cases of 
difficulty, can have no weight, but there ib yet another considera 
tion, which most geologists will admit is antagonistic to the 
earth movement theory The whole tendency of geological 
observation !■ in favour of the usually very slow rate of carth- 
movementi, while it is equally in favour of the comparatively 
rapid action of denudation by running water But in order that 
earth-movement could form a Lake, it would be necessary that 
the rate of elevation or depression should be bo great that the 
river could not keep pace with it by cutting down kb channel , 
and, considering that aLI the nvers In question ore rapid moun¬ 
tain streams carrying great quantities of sediment, this will be 
admitted to be a very improbable supposition But when we 
add to this the still greater improbability that such rapid earth 
movements have occurred in scores and hundreds of cases, all 
at abouL the same time, geologically speaking, and all just in 
those spoil where it can be shown that dining the glacial period 
ice must hive accumulated, and where the rocks were of such a 
character as to admit of being ground away , and yet further, 
that no similar earth movements producing similar results have 
recently occurred in any part of the globe beyond the limits of 
glaciation, the whole assumption becomes so hugely improbable 
as to render the theory of lake-formation by ice-grinding easy In 
comparison 

Sir Charles Lyell considered that the gravest objection to the 
glacial erosion theory waa the entire absence of lakes where 
they ought apparently to exist, and he instanced the valley of 
Aosta and the Dora Balrea, the glacier of which produced the 
enormous moraines of Ivrea The valley of the Rhone above 
Martigny may be adduced as another example of the 
absence of lakei whei¥*lhey might be expected, But this 
kind.of difficulty will apply to many other valleys, and can only 
be answered by general consideration* In both these cues the 
valleys are comparatively broad and open, and have a rather 
rapid descent. It is probable, therefore, that the ancient glacier 
In both was of a nearly uniform thickness, 10 that its wear¬ 
ing action on the floor of the valley would be tolerably 
uniform To produce a lake we require essentially a dif¬ 
ferential dAlon. There must be much more rapid 
degradation in one part than in another, due either 
to greater ice-accimulation or to sofler rocks in one part 
than in another In both the valleyi referred to there is much 
uniformity In the rpek-formations throughout, and even If some 
lakes or chains of lakes had been formed, the enormous amount 
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of debris still brought down may well have filled up and alio 
gether obliterated them The absence of lakes in certain valleys 
cannot be considered an argument of any value until it 1^ 
ascertained by borings that none have been formed and filled up 
again It must also be shown that the whole conditions are 
such as toproduce that amount of differential grinding down, 
without which no lake can be expected to have been formed 
It certainly seema to me that all the facts, all the probabilities, 
all the converging lines of evidence, are in favour of the glacial 
theory, to which the only serious objection is the assumption 
that glaciers cannot move uphill But that they can do so, and 
have done so, is now admitted by most students of glacier 
motion Mr Jamieson, and other Scotch geologists, have 

f t roved that glaciers, over 2000 feet thick, have travelled up 
ateral valleys, and up the slopes of many hills and mountains 
and when we consider that tne Rhone glacier was 5000 feet 
thick just above the lake of Geneva, and more than 2000 feeL 
thick where it abutLed against the Jura, we can have no difficulty 
in admitting that it might have travelled up the very gentle 
slope of the lake bottom, which appears to be less than 100 feet 
in a mile in its steepest parti Alfred R Wallace 


Waves as a Motive Power 

Having frequently observed the swimming motions of the 
fishes in our Aquarium—and occasionally of porpoises in the 
open sea—I have tried to make use for propelling boats of the 
same principle of locomotion, as exemplified particularly in Lhe 
tail fin 

I fixed a fin (blade) of elastic material like a helm to the end 
of a canoe , moving that fin laterally to and fro, the same went 
forwards I have Bince learned that this "motor" was used 
already twenty five to thirty years ago by Ciotti, a Sicilian , it 
of course only an exact version of the method of sculling with 
one oar, familiar to all boatmen Whilst trying my canoe ami 
models of boats I soon became convinced that a boat ought 10 
move forward if elastic fins are fixed to It, directed backwards, 
in such a manner that their fiat sides are pressed again M 
the surrounding water, when the boat rolls and pitches The 
elastic fins, whilst overcoming the resistance of the water, 
curve like the fins of a fish, driving the water backwards and 
consequently pushing the boat forwards 

The canoe was provided with two horizontal fins at the bleru 
and two vertical ones at the keel, total surface o 2 squir* 
metres , speed against rather sharp wind and waves estimated 
it 25 metres per minute I waa unable to take exact measure 
menu, as the canoe waa accidentally sunk before the experiment 
wss complete 

I then provided another boat, three metres long, at each of 
the two pointed ends with a horizontal fin (later on two), 
and at the keel with two vertical fins, these were all made of 
steel sheet, 1-08 mm thick, subsequently replaced with 
aluminium bronze The boat covered, againiL a gentle sea and 
wind, the distance of 900 metres in 25 minutes. Putting the 
fins obliquely the boat turned towards the right or left , directing 
one group of the fine forward, and another of equal surface 
backward, their action was paralysed, and in similar manner 
it was easy to make the boat tarn -ound on the spot or to move 
backward. 

The changing of the surface of the fins (o 3 to o 6 square 
metres) caused very little difference In the speed produced. 
The same movements or the boat take place if the rocking is 
caused artificially 

I undertook a senes of trials, m which I wish to acknowledge 
with thanks the kind assistance of Mr. Nelson Foley. The first 
result was that the rolling yields so little power, (very little 
energy being sufficient to prevent rolling,) that the vertical fins 
as a source of power may be nearly neglected In the calculn 
tlons ,, 

As to pitching , the power resuUlbg from the aetkp of the 
waves against gravity is proportioned to (weight of boat with 
crew) x (number of undulations) x (height of waves) But only a 
small portion of the energy developed In moving the boat up 
and down acts upon the fins (surface of boat In water-line three 
square metres, surface of fins o'J to O 6 square metres), and of 
this remaining available force a considerable portion la lost by 
the low efficiency of ihe fins. Supposing, for the Mke of argu¬ 
ment, the efficiency to be 25 per cent , toe propelling capacity 
In a moderate sea works ont to the fraction of a mao'i power. 

Considering these circumstances it seems doubtful, even with 
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considerable rocking and uimg boats of more advantageous 
forms than mine, if it will be possible to have a much higher 
speed than 2000 metres per hour It appears also that the 
available force will be hardly sufficient to struggle successfully 
against strong winds and currents 

I do not therefore prognosticate too confidently any practical 
value to the motor, bat should be very glad if some of your 
readers would inform me as to any similar experiments which 
may already have been made II Lindfn 

Zoological StaLion, Naples, February 19 

Blind Animals in Caves 

As a reader of Mr Herbert Spencer’s writings and a disciple 
of his, I shall be very glad to lift Prof Lankester’s glove In 
the first place I would point out that the process he describes is 
not natural selection in the ordinary sense, natural selection is 
the death of the unfit and the survival of the hltest In the 
suggested process neither the animals with perfect eyes, nor those 
with imperfect, are destroyed in the struggle for existence , they 
,vre simply segregated But this is of minor importance The 
question is whether there is any foundation for the hypothesis 
suggested 

l J rof Lankestcr supposes that the individuals bom with defec 
live eyes have lemained in the dark places, while those with 
perfect eyea have followed the glimmer of light and escaped 
But he has overlooked the fact that blind cave-animals 
are born or hatched at the present day with well developed 
eyes It is clear, therefore, as in every other case to which 
the law of recapitulation applies, that the variations 
to which the evolution is due occurred at a comparatively late 
period in the life of the individual Why did not all the indi 
viduals escape when they were young, and could ‘■nil see with¬ 
out spectacles? When the imperfection of the eyes did occur, 
what ground is there for assuming that it was a congenital 
variation ? It seems to me perfectly certain that it was a 
deterioration of the eyes caused by the fact that the individual 
had lived in the dark all its life in short, I hold that the law 
of recapitulation In development, the law of metamorphosis, or 
biogeneuc law, as Haeckel called it, is itself a sufficient proof of 
the inheritance of acquired characters This argument has never 
been met or even considered by any of those who talk of con¬ 
genital fortuitous variations without defining them 

The evidence for the statement I have made is, I confess, not 
quite complete, but it is sufficient for my present purpose In 
bemper'a “Animal Life," p 8o, there is an account of Pin¬ 
notheres Holothurur , based on the author’s direct observations 
This species lives in the respiratory trees of Holothunans, and 
in the adult the eyes are degenerate and invisible on the exterior 
of the animal The young in hatched a 1 ? a zoca with perfect 
typical eyes , even when it enters the host it retains its eyes, but 
afterwards the eves degenerate and become covered over by the 
carapace. In tne common mole, to take an instance among 
mammals, the optic nerves are degenerate in the adult, so that 
there Is no connection between eye and brain , but in the 
embryo both eyes are connected with the brain by well developed 
optic nerves I am not at present acquainted with any obser 
vations on the young of Proteus, or the blind fish Amblyopsis, 
or the blind Crayfish of the mammoth cave, but I am quite con¬ 
fident that the young in all these eases have relatively well 
developed eyes At any rate Prof Lankestcr to support his theory 
moA prove that they are blind from the beginning , for If they are 
not then it li clear that tjie variations which we have to consider 
took place during the life of the Individual living in the dark, and 
conicouently the support of Prof Lankester's suggestion vanishes 
Prof Lank ester again writes of the deep sea as though it were 
es destitute of light as the mammoth cave, or the subterranean 
home of the Proteus, but this u notoriously not the case With 
regard 19 fishes, Dr Gbnther says that below the depth of 200 
fathom* jmall-eyed fishes as well as large-eyed occur, the 
former li^Mcg their want of vision compensated for by tentacular 
organqaftfmneh, whilst the latter nave no such accessory organs, 
and evraettly see only by the aid of phosphorescence , in the 
greatest dejdbri blind fishes occur with rudimentary eyes, and 
without aptrial organs of touch Dr Giintber mentions fifty* 
a one specif* if fishes living at depths beyond 1000 fathoms, and 
among ihcttpttly three Aphyonus gelalinorus x Typhlonus nasus, 
and fpmjkx Afrrwi are blind. It is, I think, sufficiently evident 
that the tMbgjr of the deep sea Is quite different from that of 
subtamneamlmves or habitata. J T. Cunningham 

Plymouthj ^bruary 27 
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Besides panmixia and emigration of Lhe more perfect eyed 
individuals, as explained by Prof E Ray Lankester, allow me 
to suggest another cause for lhe dwindling of the eyes in cave¬ 
dwelling animals 

Prof WeiBmann says that the degeneration “ can hardly be of 
direct advantage to lhe animals, for they could live quite as well 
in lhe dark with well developed eyes " I submit, however, that 
in a place permanently dark the eye is not merely useless, but, 
as a delicate and vulnerable part, it becomes a positive source 
of danger to the animal No longer helping the creature 10 
avoid obstacles or danger, it is, in propmii n lo its size, exposed 
to injury, destructive inflammation, and the attacks of parasite-, 
in a manner which must not seldom lead to the deaLh of the 
individual \s other senses become more acute, and the eye 
recede*, this danger diminishes, and when lhe eye has become 
a mere rudiment, “hidden under the skin, 11 iis presence ceases 
lo be a disadvantage, and so degeneration does not proceed to 
complete suppression 

It is a wonder that Mr H Spencer should have overlooked 
Frof Lankester’s explanation, for the Fnglish editor of Prof 
Weismann'i fifth essay has not failed to call attention lo it 
Mirfield, February 27 A Anderson 

[Daiwin has himself drawn attention, in regard to burrowing 
animals, lo the conditions pointed out In the above (** Origin of 
Species," 6ih edition, p no) — Ed ] 


Foraminifer or Sponge ? 

I AM glad to find that Mr Pearccy agrees with me in regard¬ 
ing Neusina Agassizi, God, as identical with Stannopkyllum 
5 ouartum , Haeckel But with respect lo its systematic position 
I do not as yet see sufficient reason to differ from ProT Hdeckel 
in regarding it as a sponge, although 1 have never observed 
flagellated chambers and cells any more than he. The large 
masses of foreign bodies always present in this organism offer 
very serious difficulties in secllomsing it, and as long a-t we are 
not absolutely certain about Us cellular structure wearejuati 
fied in thinking with Haeckel that general appearance and the 
presence of oscula, pores, subdermal cavities, homy skeleton, 
Ac , are sufficient lo characterise the form as a sponge 

Mr Fearcey mentions six genera of Forammifcra which he 
thinks approach closely to Stannopkyllum I am sorry I cannot 
see much similarity The chlLinous lining in (he tubi like body 
of some Foraminlfen certainly bears not Lhe slightest resem 
blance to the distinct fibrous stroma of Stannopkyllum, which 
reminds me much more of the filaments of the true horny sponge 
Hirnma If anything tells in favour of Mr Pcarccy's view, it 
u the concentric lines of Stannopkyllum , which recall the fora- 
mmiferal rather than the sponge type of growth. 

The final decision of this question can of course only be 
expected from an examination of the cell structure 

University College, Liverpool, R Hanitsch 

February 25 


A Magnetic Screen 

During the last vacation St John's College, Oxford, has 
been lit with lhe electric light, and a transformer of lhe dyna- 
raomotor type, weighing over seven tons, has been placed wuhin 
about sixty feet of the electrical testing room of the Millard 
Laboratory, which is furnished with several reflecting galvano¬ 
meters I greatly feared that the instruments would suffer much 
from the magnetic field of the large transformer When it was 
found that no other space could oe given up for the machine, 
I devised a method of construction which Lhe Oxford Electric 
Lighting Company verv kindly eArrled out for me when build 
mg Lheir dynamo house My method is to construct a wall of 
scrap iron round lhe three sides of the dynamo nearest to our 
laboratory The iron wall is about eight inches thick, and i<. made 
by building two brick walls parallel to one another, and filling 
the interspace with scrap-iron , a delicate magnetometer used 
for testing the field at unprotected and protected points equi¬ 
distant from the magnets, when the machine is in action and not 
so, shows that the Iron wall is an effective barrier to the magnetic 
influence I venture lo make known this meihod of shielding 
off a magnetic field, because in these days of electrical invasion 
it may be of use In protecting physical instruments from being 
seriously disturbed, and rendered useless for any but the 
roughest determinal ions. Frederick J, Smith 

Trinity College, February 2& 
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ON ELECTRIC SPARK PHOTOGRAPHS, OR, 
PHOTOGRAPHY OF FLYING BULLETS, &>c , 
BY THE LIGHT OF THE ELECTRIC SPARK 1 

II 

rf^OING back now to the photographs, Lhe next one 
was taken with the view of illustrating the effect 
on the inclination of the wa\es of the velocity of the 
bullet In this case the bullet was aluminium , it was only 
one seventh the weight of the regulation bullet In con¬ 
sequence of its lightness it travelled about half as fast 
again as the ordinary bullet (not times as fast as it 
would have done if the pressure of the powder-gases had 
been the same in the two cases), and in consequence of 
the higher speed the inclination of the waves is still 
greater than in the previous case l urther, in this 
Lase the bullet was made to pierce a piece of card 
shortly before it was photographed The little pieces 
that were cut out were driven forward at a high speed, 
but, being lighter than the bullet, they soon lost a large 


only about half as fast as it does in air, and which will 
not explode or even catch fire when an electric spark ib 
made within it, or directly act injuriously upon the 
photographic plate The increased inclination of the 
waves is very evident in Fig 10 
i Mhese waves, revealed by photography, have a very 
! important effect on the flight of projectiles Just as in 
the case of waves produced by the motion of a ship, 
which, as is well known, become enormously more ener 
getic as Lhe velocity increases, and which at high veloci¬ 
ties produce as a matter of fact an effect of resistance to 
| the motion of the ship of far greater importance than the 
skin friction, so in the case of lhe air waves produced by 
bullets , in its flight the resistance which the bullet meets 
with increases very rapidly when the velocity is raised 
beyond the point at which these waves begin to be 
formed This being the case, I have thought it might be in¬ 
teresting to see whether the analogy between the behav 
lour of the two classes of waves might be even neirer 
than has already appeared, and on turning to the beautiful 



l<i 

rt of their velocity F they had m consequence lagged 
hind when they were photographed, but though travelling 
more slowly (they were still going at more than i roo feet a 
second) they yet made each its own air wave, which 
became less and less inclined as the bits lagged more 
and more behind ; each, moreover, produced its own 
trail of vortices like that following the bullet The 
well-known fact that moving things tend to take the 
position of greatest resistance, to avoid the effect of 
which the bullet has to be made to spin, is also illus¬ 
trated in the photograph The little pieces that are large 
enough to be clearly seen are moving broadside on, and 
not edgeways, as might be expected 

In order to illustrate the other fact that the angle of 
thdqwves also depends on the velocity of sound In the 
gas^fefllled the box with a mixture of carbonic acid 
gas, all the vagtour of ether, a mixture which 11 very 
dense, and through which sound in consequence travels 

1 Lecture delurared it the Edinburgh meeting of the British Association by 
C V Boy*, F HtS Continued from page *ai 
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researches of Mr Scott Russell, published in the Report 
of the British Association for the year 1844, in which 
he gives a very full report on water waves and then 
properties, 1 found that he had made experiments and 
had given a diagram showing what happens when ^Soli¬ 
tary wave meets a vertical wall The wave, as would be 
expected, is, under ordinary conditions, reflected perpetl), 
making an angle of reflection equal to the angle 0? inci¬ 
dence, and the reflected and incident waves are alike m 
all respects This continues to be the case as tie angle 
gets more and more nearly equal to a right i pglf, / c 
until the wave front, nearly perpendicular to th©*^run5 
along nearly parallel to it It then at last cepes to be 
reflected at al). The part of the wave neaf the wall 
instead gathers strength, it gets higher, i( therefore 
travels faster, and so causes the wave near thewall to run 
ahead of its proper position, producing a ben&,iB the wave 
front, and this goes on until at last the flpv© near the 
wall becomes a breaker fa 

In order to see if anything similar happe^#m the case 
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of air waves, I arranged the three reflecting surfaces of ! 
sheet copper seen in Fig u,and photographed a maga¬ 
zine rifle bullet when it had got to the position seen 
Below the bullet two waves strike the reflector at a low 
angle, and they are perfectly reflected, the dark and the 
light lines changing places as they obviously ought to do 1 
The left side of the V-shaped reflector was met at a 
nearly grazing incidence, there their is no reflection, I 
but, as is clear on the photograph, the wave near the 
reflector is of greater intensity, it hns bent itself ahead of 
its proper position as the water wave was found to do,buL 
it cannot form a breaker, as there is no such thing in | 
an air wave The same photograph shows two other 
phenomena which are of interest 1 he stein wave has a 
piece cut out of it by Lhe lower reflector, and bent up at \ 
the same angle Now if .l wave was a mere advancing 


Hector cut, growing up to a finite sphere about the end of 
Lhe reflector as a centre , beyond this there are no more 
centres of disturbance, the envelope of all the spheres 
projected upon the plate, that is, the photograph of the 
reflected wave, is not therefore a straight line leaving off 
abruptly, but it curls round, as is very clearly shown, 
dying gradually away to nothing The same is the case, 
but it is less maiked, at the end of the direct wave near 
the part that has been cut out 

The other point to which I would refer is the dark line 
between the nose of the bullet \nd the wire placed to 
receive it This is the feeble spark due to the discharge 
of the small condenser which clearly must have been on 
the point of going off of its own accord The feeble 
spark precedes or is to all intents and purposes simul¬ 
taneous with, it cannot follow—the mam spaik which 
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the end of the bent-up piece would leave off 
sudaenly, and the break in the direct wave would do the 
•wni But according to the view of wave propagation 
putfdrtrard by Huygens, 4 he wave at any epoque is the 
rwf^ant of all the disturbances which maybe considered 
to h*Ve started from all points of the wave front at any 
preceding epoque The reflector, where it has cut this 
wavejjslly he considered as a senes of points of disturb¬ 
ance imaged continuously in a line, each, however, 
coniinjf&to operation just a/ter the neighbour on one side 
uid jutt before the neighbour on the other The reflected 
wa ve ifrifote envelope of a senes of spheres beginning 
with a |®iot at the place where the wave and the re- 
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makes the photograph The feeble spark heated the air r 
and the light from the main spark coming through this 
line of heated air was dispersed, leaving a clear black 
shadow on the plate One spark casts a shadow of the 
other Now it is evident that if the spark at the nose of 
the bullet had followed instead of having preceded the 
mam spark by even so much as a three-hundred-millionth 
of a second) the time that light took to travel from one to 
the other, it would not have been able to cast a shadow 
We have the means of telling, therefore, which of two 
sparks actually took place first, or perhaps the order of 
teverai, even though the difference of time 11 so minute 
Perhaps this method might be of some use in researches 
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now attracting so much interest in connection with the 
propagation of electrical waves. 

On returning to the non-reflection of the air wave in 
the upper part of the figure we have here, I uhagine, 
optical evidence of what goes on in a whispering gallery 
The sound is probably not reflected at all, but runs 
round almost on the surface of the wall from one part to 
another 

We are now in a position to see how the reflection or 
non-reflection of air waves produced by a passing bullet, 
when they meet with some solid body, may produce a 
practical result which might be of importance in some 
cases, Suppose a bullet to be passing near and parallel 
to a wall Then if the velocity of the bullet and its 
distance from the wall are such that the head wave tneets 
the waJl at an angle at which it can be reflected, especially, 
as in the case of Fig n, if the reflected ray can only 
return into the path of the bullet after it has gone, then 
no influence whatever can be exerted upon the bullet 
by Us proximity to the wall If, however, the head wave 
would, if undisturbed, meet the wall at such an angle 


bullet has left the muzzle the imprisoned powder gases, 
under enormous pressure, rush out, making a draught 
past the bullet of the most tremendous intensity Lending 
obviously to drive it forward While this draught does 
most assuredly hurry the bullet on its forward course, it 
does not tend to make it spin round any faster Now if 
the bullet were not hurried on at all after it left the 
muzzle it would, travelling as in a screw of the same pitch 
all the way from the breach of the rifle up to the point 
at which it is photographed, have turned round a certain 
number of times which depend upon the distance travelled 
and the pitch of the screw. If, nowever, the longitudinal 
motion is hurried and the rotational is left unaltered the 
pitch will be lengthened outside the barrel and the 
rotation will have been less for any position than it 
would have been if the bullet had not been accelerated 
in this way If, therefore, we can find to what extent 
the bullet has turned actually at the place at which 
it has been photographed, we can find the apparent 
rotational lag and so working backwards get a measure 
of the velocity acquired after leaving the muzzle In 
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that it could not be reflected, as for instance, in Fig 13, 
when the head wave can be reflected by neither of the 
walls between which the bullet is passing, obviously the 
wave will become stronger and the resistance which it 
offers will, 1 imagine,become greater,and if in this case the 
upper plate be removed this extra resistance will be one¬ 
sided and must tend to deflect the bullet This is quite 
distinct from the well-known effect of a bayonet upon 
the path of a bullet, when a bayonet is fixed the rush 
of powder gases between the bullet and the bayonet is 
quite sufficient to account for the deflection which every 
practised marksman allows for. 

I have devised a method by which a problem of some 
difficulty, about which authorities are, I believe, by no 
means in accord, may be solved with a fair degree of 
certainty The problem is this, to find what proportion 
of the velocity of a bullet is given to It after it has left 
the barrel, or, what comes to the same thing, to find the 
position in front of the barrel at which the speed is a 
maximum *The cause of this Is evident. ’When the 
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order to accomplish this I drilled a senes of holes 
transversely through the bullet, each one at an angle to 
the previous one, the whole series being such that to 
whatever extent the bullet had twisted, one at least, and 
perhaps two, would allow the light of the spark to shine 
through it upon the photographic plate Then from the 
photograph it is easy to see through which hole the light 
shone, and knowing in what position this was In the 
1 breach, it is easy to find what fraction of half a turn 
over or above any whole number of half turns the bullet 
has twisted Strictly the measure should be made at 
different distances to eliminate all uncertainty, but the 
only shot I have taken was sufficient to show that there 
was a rotauonal lag equivalent, according to the measure 
made by Mr Barton, to something under a two per 
i cent acceleration outside the barrel. I do not attach 
any importance to this figure , the experiment was made 
with a view to see if the method was practicable and this 
I it certainly is 1 would recommend, where accuracy is 
I required, that having found as above about bow much the 
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bullet has turned, that a second bullet should be drilled 
with a series of holes at about the corresponding position 
differing very slightly from one another in angular 
position, so that several would let the light through 
and thus give a more accurate measure of the 
rotation 

There is a point of interest to sportsmen which has 
given rise to a controversy which the spark photographs 
supply the means of settling The action of the choke bore 
has been disputed, some having held that the shot are 
made to travel more compactly altogether, while others, 
while they admit that the shot are less scattered 
laterally, as may be proved by firing at a target, assert 
that they are spread out longitudinally, so Lhat if this is 
the case the improved target pattern is no criterion of 
harder hitting, especially in the case of a bird flying 
rapidly across the direction of aim 


J 

shot is filled wah air waves of the greatest com 
plexity They are not due to the cause already ex¬ 
plained, but are, I believe, formed by the imperfect mixture 
of air with powder gases still accompanying the shot 
The imperfect mixture of the two gases causes light to be 
deflected in its passage, thus producing stride just as at 
I the first mixing of whisky and water, striae are seen 
(sometimes attributed to oil '), which disappear when the 
mixture is complete 1 would mention, for the benefit of 
I any one who maybe tempted io continue these experiments, 
Lhat a pair of wires such as arc found to do so well when 
bullets have to be caught are not suitable, as one is sure 
to be shot away before such a bridge of shot is made 
between them as will allow a spark to pass However, 
by using Lhick copper wires, one bent in the form of 
a screw, with the other along the axis, no such failure 
1 can occur and every shot that I have taken in this way 
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I was unfortunately not able, in the limited space and 
time that I have been able to employ, to take photographs 
of the shot at a reasonable distance from the gun, but 1 
have taken comparative photographs at three or four 
yards only in which every shot is clearly defined, and 
in which it is even easy to see on the negative where I 
the shot have been jammed into one another and dented 
The difference in the Joaltermg at this short dis¬ 
tance is not sufficient for the results \o give any 
information beyond this* that shot are as easily 
photographed st# bull®tSi and that no difficulty need 
be apprehended in attempting to solve any ques¬ 
tion or the by this method The photograph, 

Fig. 13, TnprsMtfftidfcj» *hot from the cylindrical or 
right-hand bajw9m velocity now is so low that 
individual waves are no longer formed by each 
■hot The whole space, however occupied by the 
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has been successful One can of course test the action 
of any material mixed with the shot For instance, in 
one case I mixed a few drops of liquid oil with the shot 
and found them more widely scattered in consequence, 
not, as has been stated, held together by the oH as if they 
i were in a wire cartridge. Of course, solid grease or fat 
may, and no doubt does, produce such a result, but 
liquid oil certainly does not 

And now I wish to conclude with a senes of photo¬ 
graphs which show how completely the method u under 
control, how information of a kind that might seem to 
be outside the reach of experiment may be obtained 
from the electric spark photograph, and how phenomena 
of an unexpected nature are liable to appear when 
making any new experiment The result, however, is 
otherwise of but little interest or importance. 

I thought I should like to watch the process of the 
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piercing of a glass plate by a bullet from the first shock a photographic print and even,but less clearly, of the print 
step by step, until the bullet had at last emerged from in the text shows that these inclined air waves are made 
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the confusion it had created In Fig 14 the glass plate 
is seen edgeways just after the bullet has struck it It is 
clear at once that the splash of glass dust backwards is 
already four or five times as rapid as the motion of the 
bullet forwards A new air wave is just beginning to be 
created id front of the glass-coated head of the bullet 
and two highly-inclined waves, one on either side of the 
glass, reaching about three-ejuarters of the way to the 
edge, have sprung into existence These are more 
clearly seen in the next figure, meanwhile it may be well 
to point ouL that the fragments of paper which are follow¬ 
ing the bullets have in this case—as the card was much 
nearer to the glass plate than in those previously taken— 
some of them lost so much of their velocity and have in 
consequence lagged behind in astill higher proportion than 
the others, that they are travelling at less than 1 100 feet 
a second , the more backward ones carry in consequence 
no air waves and there is no means of Lelling from 
the photograph that they are moving at all In Fig 15 
the bullet has struggled about half way through the 
plate The waves on either side of the plate have now 
reached the edge and are on their way back to¬ 
wards the centre again They are caused in this 
way When the bullet strikes the plate the violent shock 
produces a ripple or tremor in the glass which travels 
away radially in all directions, leaving the glass quiet 
behind The rate at which this ripple travels may be 
found from the angle which these new air waves make 
with the plate, for taking any point on the plate and 
measuring up to the point where the air wave meets the 
plate and also the distance in air to the nearest point of 
the inclined air wave, we get two distances, the ratio of 
which Is the ratio of the velocity of the disturbance in the 
glass to the velocity of sound in air. But much more 
Qian this is shown An examination of the negatives Or of 
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up of a senes of dark and light lines at a very slight 
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ncl ination to the air wave itself, so that as we travel 
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along thejair wave it is alternately dark outside and light 
outside These indicate the successive positions in which 
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the glue first moved outwards to compress the air or first 
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moved inwards to rarefy it so that the wave length of the 
ripple may thus be found, and finally it is seen that where 
the waves are waves of compression on one side of the 
plate they are waves to rarefaction on the other, 
indicating that it was a transverse and not a mere 
longitudinal disturbance that ran along the plate from 
the centre outwards and back again after reflection from 
the edge In addition to this the fact that the reflected 
wave is still on its inward course proves that up to this 
time the plate is whole, as a wave cannot be propa¬ 
gated in a broken plate Fig 16 illustrates the state 
of affairs when the bullet has travelled about five inches 
beyond the plate It has not >et emerged from the cloud of 
glass dusb The new head wave is very conspicuous In 
the original negative, about half way between the bullet 
and the plate, tne inclined waves due to the tremor in the 
glass plate imy bo detected, but they are too delicate to be 
reproduced by the printing process They supply the 
information as to how long the plate remained whole or 
rather if the bullet had been caught a little sooner before 
these faint waves had lost so much of their distinctness 
they would supply this information with great exactness 
Meanwhile the figure shows that the plate is now broken 
up completely It is true it is still standing, and the stem 
air wave is seen reflected from the upper part of it, but 
this is because the different parts have not jet had 
time to get away ; their grinding edges, however, have cast 
out from the surface little particles, and these are seen 
over the whole extent of the plate After about fifteen 

inches the bulletls quite clear ofthe cloud of dust (Fig 17) , 

one piece only of the glass, no doubt the piece that was 
immediately struck, bas been punched out and is travel¬ 
ling along above the bullet at a speed practically equal to 
its own, I am also able to show the plate itself in this 
and a still later stage, when at last the separate pieces 
have begun to be visibly moved out of their position and 
m some cases slightly turned round 
I have merely given this evening an account of a fev 
experiments whicn n» themselves perhaps are of little 
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interest, but they at any rate show the capability of this 
method for the examination of subjects which would in the 
ordinary way be considered beyond the reach of experi¬ 
ment It is hardly necessary to say that the examples 
given by no means reach the limit of what may be done, 
I have examined the explosions produced by fifteen-grain 
fulminate of mercury detonators and of heaps of iodide of 
nitrogen, a material which is rather unmanageable, as if a 
fly even walks over it it violently explodes. In these cases 
the explosive flash v as used to make the B gap of Fig 4 
conducting, for which it answered perfectly One might 
in the same way examine the form of the outrush of 
powder gases past the bullet, and so find at once their 
velocity with respect to the velocity of the bullet, and 1 see 
no great difficulty in tracing, if this should be desired, the 
whole course of a single bullet for perhaps as much as 
100 yards by means of photographs taken every few 
inches on its way Though it may not be evident that 
these or similar experiments are of any practical im¬ 
portance, there can be no doubt that information fnay be 
readily obtained by the aid of the spark photograph, as 
in fact has been shown by Prof Mach, Lord Rayleigh, 
Mr F J Smith, and others, which without its aid can 
only be surmised, and that if, as in other subjects, the first 
wish of the experimentalist is to see what he is doing, then 
in these cases surely, where in general people would not 
think of attempting to look with their natural eyes, it may 
be worth while to take advantage of this electro¬ 
photographic eye 

I wish in conclusion to express my obligation to the 
gentlemen to whom 1 have already referred, to Messrs 
Chapman and Colebrook for their assistance, and to 
Messrs. Moore and Grey for having supplied me with 
weapons and ammunition 


MICRO-ORGANISMS AND THEIR 
INVESTIGATION 1 

A S 'the field of bacteriological investigation becomes 
extended, we have of necessity constant additions 
to the various methods rendering possible the pursuit of 
researches in these novel directions We have only to 
look at the first edition of Hueppe's 11 Methoden der 
Baktenen-Forschung,” published in 1885, consisting of 
174 pages, and compare it with the bulky volume of 
486 pages which forms the fifth edition, to see at a glance 
the advance which has been made in the matter of 
methods alone In Fluege’s u Die Mikro-organismen " 
we have another type of book, dealing exclusively with 
micro-organism 9 themselves, and the information which 
has been gathered together concerning them, whilst all 
details of bacteriological practice are purposely omitted 
Dr Gunther has attempted a welding together of these 
two types of book, special attention being given to micro¬ 
scopical technique with which his name is indeed more 
particularly associated 

The first part is devoted to a survey of our knowledge 
concerning bacteria in general, commencing with the 
earliest observations of Leeuwenhoek in 1683 In this 
review we find an account of their morphology, the prin¬ 
ciples upon which their classification is attempted, Acc , 
together with a detailed account of the most recent 
methods for their cultivation and subsequent study, 
including careful directions for the use of the microscope, 
and a most elabomte description of the available means 
for staining bacteria 

The second part is confined to a consideration of 
the best-known pathogenic and non-p&thogemc micro¬ 
organism 3 

There could not be a more admirable account of the 


1 “ Eio/Qhrung In du Stadium dor B&kuriologic 
GQothe^ Second Edition (Leipzig Georg Thlome ) 

"TtnnqM Becliriologique “ By Dr R. Wurtz Eocyokipddla Scien 
uflqiM du Aide-M4moln. (Puli, Gauthier-VIllui — v 
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numerals manipulations involved in bacteriological in¬ 
vestigations , all the mjnutis are described with the 
utmost care, and what is usually left for the student to 
leans m <a profiting by his experience " is here carefully 
anticipated, and if he tumbles into any pitfalls, it is not 
because Jie has been without warning 
With ftuch a big task as Dr Gunther has set himself 
it is not surprising to find some parts less amply dealt 
with than they would seem to deserve Thus we find 
but a very meagre supply of culture media given, there 
is no mention of the preparation of milk, or of the 
special solutions employed by Pasteur, Naegeli, and 
others^ neither is there any accost of Kuhne's silica 
jelly, which since our knowledge of the fact that certain 
organisms will only flourish in media devoid of all 
organic matter, ought surely to have been included 

On the other hand a minute description is given of 
gelatine-plate, dish and tube cultures, as well as of the 
most modern methods for the anaerobic cultivation of 
bactena, &c, In connection with the abstraction of 
certain colonies from gdatine-plaLes, mention may be 
made of a piece of apparatus (the description of which 
was only published after Dr Gunther's book appeared) 
originally devised by Fodor, and called ' Bakterien 
Fischer, 6 which has been, under the name of “Bak- 
teneqharpune,” more recently modified and consider¬ 
ably cheapened by Unna Every one has experienced 
the difficulty of fishing out a particular colony in a 
crowded plate, how it is almost jarpossible to look 
through the microscope and fix upOff the centre to be 
abstracted, and at the same time keep the needle steady 
and ensure touching only the one colony which is re¬ 
quired By using the above contrivance, which can be 
attached to the microscope, the fishing out of such 
centres is greatly facilitated 

The examination of air for micro-organisms is onlv 
very slightly touched upon, as is also the bacteriological 
investigation of water It is a little rash to assert that 
** pathogenic micro-organisms can live for a long time in 
sterilised water," considering that it has been shown in 
some cases that their immersion only is sufficient to 
destroy them Again, no mention is made of Hansen's 
special methods for the examination of particular waters , 
although they are opposed to the Koch school, this 
ought not to preclude a reference to what has been 
proved by a large number of investigations to be, in 
some cases, of great practical utility 

The second part opens with a short introduction, in 
which Lhe nature of pathogenic organisms in general is 
described, and an Account given of the rigid proof which 
is required before a particular organism may be said to 
be the cause of a particular disease Protective inocula¬ 
tion and immunity are briefly referred to, and Metschm- 
koffs brilliant theories of phagocytosis summarily dis¬ 
missed, and declared incapable or standing the test of 
the “ careful experimental criticism to which they have 
been submitted by Flugge, Baumgarten, and the author’s 
own pupils " 

As many as twenty-seven different varieties of micro¬ 
organisms are described in the section on the most im¬ 
portant pathogenic bacteria. Amongst these we find the 
micro-organisms associated with anthrax, tuberculosis, 
diphtheria, cholera, pneumonia, tetanus, typhoid fever, 
and chicken-cholera, more especially dealt with, an ex¬ 
ceedingly useful and comprehensive summary being 
given in each case of what is known concerning them, 
together with numerous references to original papers 
published on the subject That Dr. Giinther Is an ardent 
disciple of Kocb's will at once be admitted, when we read 
the terms in which he speaks of the Tubtrculinum Kockii . 
“ Eme neue Acra begann mebt aLJein Air die Tuber- 
culosclehre, sondem ftir die gesammte Median, rait der 
grossen Entdeckung Koch's der Heilung der Tuber- 
culosc.” 
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Amongat the non-pathogenic forma we find an account 
of the Micrococcus a^tlis t which was found by Ali-Cohen 
in drinking water This was not the first motile coccus 
found, aa ia stated by Gunther, for previous to this, 
Mendoza isolated and described a motile form which he 
called Micrococcus tctragenus mobihs ventruult The 
Micrococcus agtIts was the second variety found ; whilst 
later, in 1890, Loeffler also discovered and described a 
motile coccus It is surprising, therefore, to read that 
Ali-Cohen’s variety is the only motile micrococcus 
known The list has further been quite recently (1892) 
enriched by the discovery by Maurea of a motile sarcina, 
which he has designated Sarttna mobihs 

A fine set of seventy-six photographs, mostly taken 
from original preparations, together wiLh a very exhaust¬ 
ive index, completes the volume Amongst the photo¬ 
graphic figures the series of twelve representing anthtax 
m every stage of development from the individual bac¬ 
teria to their appearance as colonies on gelatine-plates, 
and growing in test-tube cultivations, arc particularly 
beautiful, the surface colonies photographed after forty- 
eight hours’ growth are especially characteristic and 
successful 

In the handy little volume Technique Bact^no- 
logique,” of Dr Wurtz, chief of the laboratory for 
experimental pathology in the Faculty of Medicine in 
Pans, we have an entirely different stamp of book We 
read in his preface (l On ne trouvera, dans ce precis de 
Technique bact^nologique, m ltiistonque, ni (’expose 
detailld des nombreuses mdthodes techniques qui ont 
prdcomsdes jusqu'ei cejouren microbiologie Con- 
formdment au programme trace par la Direction de 
/' Encyclopedic ScienUJiquc des Aide-Memoire, nous nous 
sommej efloreds d’^xposer, aussi clairement que possible, 
les notions qu'un debutant doit possdder i fond avant 
d'aborder l'dtude proprement dite des microbes” 

Proceeding on these lines Dr Wurtz gives us a very 
clear and precise account of all the various important 
stages passed through in bacteriological manipulations, 
commencing with a chapter on the principles of 
sterilisation 

But a novel feature in this volume is the description of 
the various methods of conducting experiments on animals 
for bacteriological purposes This is carefully recorded 
and supplemented by woodcuts, and would appear to be a 
most useful addition, for although the possibilities of 
carrying out such experiments in this country are very 
limited, yet in those cases where they are permitted such 
an accurate description of the methods to be adopted 
should prove very helpful, more especiallv as in very few 
of Ihe German and English bacteriological text-books is 
any account to be found for the information of those 
desiring to undertake such investigations. A chapter is 
also devoted to the enumeration of the substances, in as 
far as they have been investigated, which are elaborated 
by micro-organi*ms and a description of the most 
convenient methods for their successful extraction 

The crisp and concise language which characterises 
the book, together wtth the judgment displayed in its 
compilation, show that the author possesses, not only a 
fall grasp of his subject, but is also highly skilled in the 
art of communicating it to others. 

Grace C Frankland 


THE ORDNANCE SURVEY 
A DEPARTMENTAL committee was appointed by 
the Board of Agriculture in April, 1892, to inquire 
mto the condition of the Ordnance Survey The com¬ 
mittee confuted of Sir John E Donngton, M P, (chair¬ 
man), Sir Archibald Geilcie, F R,S, Mr Henry W 
Primrose Mr William Mather, M P , Mr, H J Roby, 
M'P'i and Mr Charles Fortescue Dnckdale, with Major 
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Duncan A Johnston, R L , ai secretary The matters 
referred to then were — 

1 What steps should be taken to expedite the com¬ 
pletion and publication of the new or revised one-inch 
map (with or without hill-shading) of the British Isles? 

2 What permanent arrangements should be made for 
the continuous revision and speedy publication of the 
maps—-J in 500 (towns), 25 in , 6 in , and 1 in scales ? 

3 Whether the maps as at present issued satisfy the 
reasonable requirements of the public in regard to the 
style of execution, form, information conveyed, and price, 
and whether any improvement can be made in the cata¬ 
logue and indexes ? 

After the appointment of the comnmtee Mr T Ellis, 
M P , asked in the House of Commons a question which 
showed that there was dissatisfaction with regard to the 
inaccuracy and incompleteness of the names of places 
in the map of Wales , and this question was also referred 
to the committee 

The report of the committee has just been issued, and 
includes the following recommendations — 

1 That the 1 in map be produced id the following forms — 

(rz) An engraved outline map, with contours in black 

(/>) A black engraved map, with hill shading either in black 
or in colour 

(r) A coloured map on thin paper, adapted to military pur¬ 
poses, but also on sale to the public 

(rf) A cheap map by transfer to zinc or stone 

2 That the character of the roads on the I in map be 
shown in four classes with distinct characteristics 

3 J hat pariah boundaries be omitted from the I in map 

4 That the contours of the sea bottom round the coast line 
and the depths of inland waters be shown 

C 1 hal experiments be made in the practical application of 
heliogravure, and that, if results not inferior to an Austrian 
specimen map which we have seen he produced, that process be 
substituted for the existing method of engraving mils, and 
for so much of the counLry os is then uncompleted in ita hill 
engraving 

6 1 hat special arrangements be made to revise the I m map 
within Ihe next four yean independently of the maps on the 
larger scales, anil that subsequently this map be constantly 
revised within periods of fifteen years 

7 lhat the cadastral maps be revised and brought up to date 
in ihe neat len years, and lhat subsequently they be kept revised 
within periods of fifteen years 

5 lhat the publication of these revised maps be earned out 
by contract, if necessary 

9 Thai detail, such as single trees, footpaths in gardens, Ac , 
be omitted 

10 That the skeleton and coloured forms of the 25 in and 
town maps be abandoned, and the uses of both be combined in 
one edition having the houses croee-hat check 

11 l'hal the reference numbers to parcels of land on the 
25 344 in plans be abandoned on revision 

12 That to a limited exLent additional contour lines be added 
to Lhc 6 in map. 

13 That on the 6 in map the contours be always in black. 

14 That certain of the engraved plates of the 6 in map 
which are not now filled up beyond the county boundary be as 
soon as possible filled up to the margin of the plate with the 
detail of Ihe adjoining county 

15 That the cost of (be engraved sheets of the 6 in map 
and that of ihe quarter-sheets of the photo-zincographed 6 in 
map be equalised hy a change of their respective selling prices 

16 '1 hat the Welsh names be gone over and corrected before 
the first revision of that map. 

17 That the cadastral maps on the town scales be no longer 
entirely made or revised at the cost of the State, but that the 
town authorities be required by statute to maintain these maps 

18 That around towns and in tourist districts the existing 
sheets of the Ordnance Survey on ihe 6 in and 1 in scales 
be united so as to form special maps of such districts, and that 
advantage be taken of these maps 10 introduce any novelties in 
cartography that may be thought desirable, as these maps are 
not required to be joined to the general maps of the United 
Kingdom, 

19. That certain authorities be placed under statutable 
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obligation to supply Information to the Ordnance Survey 
Department in order to enable current revision to be better 
earned on 

20 That in future the term "revision " should be confined to 
the bringing up to date on its existing scale of a map already 
published, and that the term “resurvey” be applied to the 
operations necessary for the production of maps on a scale larger 
than that on which they were originally published 

21 That the Ordnance Survey Department be allowed to 
control its own supply of paper and printing material 

22 That the map on the scale of four miles to an inch be 
revised ns soon as the 1 in map is out of hand, and be com¬ 
pleted with hill shading 

23 That great freedom be allowed to private publishers 
desirous of bringing out other classes of maps than those 
specially published by the Survey Department, and that trflns 
fers of the maps on tne I in and smaller scales be supplied to 
publishers at cost price, a small sum being paid as an acknow¬ 
ledgment, and that all other reproduction of Ordnance Survey 
maps be prohibited 

24, That certain recommendations as to indices and catalogue 
be carried out 

25 'lhat a book or pamphlet of information as to the Ord¬ 
nance Survey be published, general in its main features and 
special for each county, containing the county indices or diagrams 
(on a reduced scale) and the information formerly contained m 
Lhe parish area books, and also the table of parish areas now 
printed on the index of the 6 in map, which table should m 
future be omitted from that map, and that copies of the small 
indices in this pamphlet bt freely distributed for public infor¬ 
mation 


NOTES 

Owing to the large demand for tickeLs for the Crooman Lecture, 
which is In be delivered by Prof Virchow before the Royal 
Society and their friends next Thursday, it hiu been decided to 
hold the meeting in lhe theatre of the London University, which 
has been lent for the occasion by the kind permission of the 
Senate 

1 'jHE public dinner which is to be given in honour of Prof 
Virchow will be held on March iG, after the delivery of the 
Croonmn lecture, at the Hotel Mctropole Lord Kelvin will 
preside, and will be supported by the Presidents of the Royal 
Colleges of Physicians and Surgeons as vice chairmen 

At the Nottingham meeting of the British Association, over 
which Prof Burdon Sanderson will preside, Lord Salisbury 
will be nominated president of the Association for the Oxford 
meeting in 1894 'lhe following gentlemen have consented to 
act as presidents of sections at Nottingham —Section A, Mathe 
matical and Physical Science, Prof Clifton, F R S , Section 
B, Chemistry and Mineralogy, Prof J. Emerson Reynolds, 
FR.S , Section C, Geology, Mr J J H. Teull, FR.S , 
Section D, Biology, the Rev Canon Tristram, F R S , Section 
E, Geography, Mr Henry Seebohm, Sec R G S ; Section F, 
Economic Science and Statistics, Prof J S Nicholson , Section 
G, Mechanical Science, Mr Jeremiah Head , and Section Ii, 
Anthropology, Dr Robert Munro 

At the ordinary meeting of the Royal Meteorological Society, 
to be held at 25, Great George Street, Westminster, on 
Wednesday, the 15th instant, at 7 p m , a lecture will be given 
by Mr Shcl ford Bidwell, F R S , on some meteorological 
^problems, which will be illustrated by experiments 

Du. R Thorne Thorne, Medical Officer of the Local 
Government Board, and Mr, H. Faraall, of the Foreign Office, 
have gone to Dresden, the former u British delegate to Lhe 
International Sanitary Conference in that city, the latter is 
asiUtant delegate 
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The students of the Royal College of Science propose to 
hold a conversazione in the South Kensington Museum on the 
evening of March 23 next In the course of the evening Mr 
Boys, FRS, will deliver a lecture on soap bubble*, illus¬ 
trated by his own interesting experiments The evening will be 
further enlivened by various public singers, and a selection of 
music will be played by the band of the Grenadier Guards 

In reply to a question put by Sir Henry Roscoe in the House 
of Commons on Friday last with regard to the proposed new 
buildings for Lhe Royal College of Science, Mr Shaw Lcfevre 
said — M The accommodation at the Royal College of Science 
is now undoubtedly inadequate, and in my opinion new build 
mgs must be undertaken nt some early opportunity Block 
plans were drawn up in 1891 by the professors of the Royal 
College of Science, showing a suggested appropriation of th(- 
land on the south side of the Imperial Institute Road, for the 
purposes both of the Royal College of Science and of lhe Science 
Museum, and these plans were submitted to the Office of Works , 
but Lhat Department pointed out lhaL it would be premature fur 
them lo consider the plana until the Science and Art Depart 
ment had obtained the sanction of the Treasury to an organon 
tion of their teaching and exhibition establishments on the bcalc 
contemplated in the plans I understand that the Science ami 
Art Department are now in communication with the Treasury 
in this sense ” Sir II Roscoe having asked when the report 
from the Science and Art Department would be issued, Mr 
Shaw Lefevre said it was not in the nature of a report that could 
be ibbucd to Parliament, but he should be happy lo show it lo 
the hon member 

Last week a meeting, convened by the Duke of Westminster 
as president of the Royal Agricultural Society, was held at 12, 
Hanover Square, to consider the best means of commemorating 
the completion of the first half century of the agricultural experi¬ 
ments which have been continuously carried oil by Sir John 
Lawes at Rothamsted since the year 1843, The Prince of 
Wales presided On taking the chair his Royal Highness 
stated Lhe objectB of the meeting The Rothamsted experiment 1 ) 
had from the commencement been entirely disconnected with any 
external organisation and had been maintained at the sole cost 
of Sir John Lawes For the continuance of the investigations 
after his death Sir John had recently made the munificent 
endowment of ^100,000, besides the famous laboratory and 
certain areas of land, and had nominated some of the most dis 
tinguished men of suence of the day to administer the Lrusl In 
view of all these facts, and the great national importance of (he 
Rothamsted eipcrlments, it was only fiLting that some public 
recognition should be made of the invaluable services rendered 
to agriculture by Sir John Lawes and his distinguished colleague, 
Dr Gilbert The Duke of Westminster said they all hoped 
that Sir John might live for many years to continue Lo carry on 
these experiments for Lhe benefit of agriculture. He had great 
pleasure 111 proposing the following resolution —"That, having 
regard to the great national importance of the senes of experi 
menta which have been earned on at Rothamsted during the 
last fifty years, it is desirable Lhat some public recognition should 
be made of the invaluable services thus rendered to agriculture 
by Sir John Lawes, and also by Dr Gilbert, who has been 
associated with the expenments during the whole penod. That, 
with this object, subscription a, to be limited to two guineas, be 
invited from all Interested in agriculture, whether scientific or 
practical " Mr. Thlsclton Dyer, F.R.S , seconded the resolu 
Iron—cot os an agriculturist, bat as one officially and all hli life 
deeply interested in eveiything that was concerned with botanical 
science The extraordinary merit of the work carried on at 
Rothamsted lay in the fact that those experiments had been con¬ 
tinuously carried on under uniform conditions for so loog a 
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period He ventured lo say, as a scientific man, that he knew 
nothing in the whole records of scientific research more honour¬ 
able lo this counlry lhan those experiments which were being 
carried on at KoLhamsted with such self denying skill The 
resolution was then put by the chairman, and carried unani 
mously Sir John Evans moved —" That, in the opinion of this 
meeting, the testimonial might advantageously take the form of 
—'(l) a granite memorial, with a amiable inscription, to be 
erected at the head of the field where the experiments have 
taken place , (2) addresses to Sir John Lrwcb and Dr Gilbert, 
accompanied (if funds permit) by a commemorative piece of 
plate " This was also carried, and it was unanimously resolved 
that the following should be requested to act as a commitlee for 
carrying the resolutions into effect —The presidents of the 
Royal, Royal Agricultural, JLinnean, and Chemical Societies, 
the Earl of Clarendon, Viscount Emlyn, Sir John f ubbockp 
Sir John Evans (hon treasurer), and Mr Ernest Clarke (hon 
secretary), with power lo add to their numbei 1 he Duke of 
Westminster moved a vote of thanks to the chairman, and the 
Prince of Wales said, in response, that nothing had given him 
greater pleasure and satisfaction than to take the chair on that 
occasion, and to testify, as an agriculturist, his own senue of 
gratitude far what Sir John I awes had done for agriculture 
Subscriptions to the fund may be sent to any member of the 
committee, to Sir John Evans, 1* R S , at Nash Mills, Hemel 
Hempstead, or to Mr 1 mest Clarke, at 12, Ilanover Square, \V 
Lord Sai ISRURY presided over a meeting held at Oxford 
last week, in aid of the building fund of the UadcliJTe Infirmary 
He delivered a most vigorous address, in the course of which he 
said that at Oxford the difficulty connected with medical educa¬ 
tion was the reverse of that felt in London fn London the 
practical opportunities of exercising medicine were abundant, 
and the only care, or the main care, which pressed upon 
those who had charge of education in that respect was 
lest the more scientific basis of that practice should be 
neglected or receive inadequate attention At Oxford, on 

the contrary, they had abundant means uf teaching die 
group of sciences which were the equipment of the physi 
ciau But, necessarily, unless they made a great effort to 
that end, they should not have the means of presenting those 
opportunities of practical inquiry which were essential to the 
formation of the professional ideal, and. which in large popula- I 
tions necessarily occurred with so much greater frequency This 
movement—for ho he looked upon it—on the part of the rulers 
of the University, to draw somewhat closer to the science of 
medicine, was only part of a larger movement which had been j 
going on for some time, which, if he might use the scientific 
language of the day, was part of the evolution of education in 
our time He begged to assure the assembly Lhat he had no 
traitorous views with respect to the study of Greek In fact he 
was inclined to say that in recent controversies the advocates of 
the classical languages had been unduly frightened, and that 
there was not the slightest danger that the study of them would 
ever pass from the edacatlon of youth or the culture of men of 
Intellect. The iaiue was not between science and languages, 
ancient or modem; the Issue rather was between the science 
whose chief food was gathered from observation and the science 
whose chief food was gathered from reflection. This older 
science wai slowly, very slowly, but still quite evidently, giving 
way to the sciences which relied,upon observation He always 
thought that the science of medicine had scarcely received among 
us all the tribute which it ought to receive among sciences which 
rest upon observation. It was a curious fact that the whole ten* 
dancy of scientific thought appeared to be rapidly concentrating 
llielf upon the fields in which medicine reigned supreme Those 
infinitely minute belngi which certainly for health or sickness 
deeply affected our existence, and which were so essential tg us 
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that some able scientific men said lhat we consisted of nothing 
else, that we were not only a Republic, but were in a permanent 
stale of civil war—these bacilli were attracting more and more the 
attention of the scientific intellect in Europe It was dangerous 
to prophesy, hut he did not think that any one who had watched 
the course of science would doubt that for Lhe generation to 
come the investigation of these creatures, which had been re 
vcaled by new methods of research and by singularly patient 
labour, and upon which the lives of millions of human hemgs 
depended, would figure more largely in the scientific field than 
any other study This was the special domain and privilege of 
medicine lie felt, therefore, lhat m commending this appeal 
to their consideration he was doing more than preaching a 
charity sermon He was asking them Lo help that which con¬ 
tained the most brilliant promise for the mtelleclnal future of 
science m a University by which science ought to l>e cnlti 
vated and where science ought to reign 

Aftfr Lord Salisbury's address various resolutions were 
adopted, among which was one, moved by Prof Dicey, to the 
effect that the Radchflc Infirmary, being the chief hospital for 
Oxford and a large surrounding district, should be brought into 
a stale of efficiency corresponding with the recent advances in 
hospital management Another resolution, moved by the Mauler 
of University, expressed approval of the committee s scheme, 
consisting of the removal of the sick from the old budding into 
more modern wards and Lhe renovation of the old building 
On Saturday and Sunday last much damage was done in 
Sandgatc, nearj Folkestone, byj remarkable disturbances oi 
land lhe first disturbance was felt on Saturday at 7 45 P M , 
when a rocking motion was noLiced This soon stopped, but 
later disturbances were so alarming lhat many people took iheir 
furniture into the streets According lo a correspondent of the 
Ttmcs f houses “slipped away from each other, leaving gaping 
sectiuus,” while in other cases the walls bulged out, and greit 
rifts appeared in the ground In the area afFected by the 
disturbances most, if not all, of the houses are out of line 
and show cracking Many of the inhabitants have been 
brought to great distress by the calamity, and appeals to 
the public have l>een issued on their behalf An inquiry 
into the cause of the disaster was held at Sandgate on 
luesday by Mr Walton, Local Government Board Inspector 
After hearing evidence the Inspector said that an official report 
would be sent Lo the Boprd What he had seen led him to con¬ 
clude lhat the catastrophe was due to the sudden release of im 
pounded subsoil water, a thing which he believed was remediable 
by the institution of proper water drams If that was attended 
Lo there was no reason to suppose Lhat such a disaster would 
ever recur The j data were full of water, which the recent ab¬ 
normal rainfall had served to increase That water being 
released had formed kinds of caverns The remedies were 
proper storm drains and intercepting drams, with free outlets 
under the road to the «a 

The death of Ludwig Lindenschmit, the well-known German 
arch Ecologist, is announced He died at Mainz on February 14 

in his eighty-fourth year He was the director and one of 

the founders of the fine Central Romano German Museum at 
Mainz, and one of the editor a of the "Archiv fur Anthropo- 
logie.” Among his works Are “Die vaterlandiscben Alter 
turner der furstiichen Hohenzolicrnachcn SamraluDgen T and 
his “ Altertdmer unserer heidnischen Vorzeit " He began a 
“ Handbuch der deutschen Altertumskunde,” but completed 
only the volume relating to the Merovingian period Linden 
■chmit was an enthusiastic advocate of the theory that the 
Aryan race u of European origin 

The temperature during the past week has been generally 
Very high for the season, the daily maxima frequently exceeding 
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55 °i and even reaching 59“ in Ihe eastern counties on Sunday , 
whereas the average maxima for the month, deduced from 
wenty yean' observations at the telegraphic reporting stations 
if the Meteorological Office, range from about 45" m the north 
o 50 m the aouth and south east During the latter part of last 
veek several depressions skirted our north west coastf*, and rain 
ell generally every day, although the amounis measured uere 
lot great , but on Sunday the type of weather changed, 
■specially over t le southern part of the kingdom An anti¬ 
cyclone advanced over our south west coasts from the Atlantic, 
while the air became dryer and conditions more settled, 
illhough there was little sunshine in any part of the kingdom 
There was a deep depression over Norway on Tuesday, while 
secondary depressions in connection with it were approaching 
■he north west of Scotland, and occasioning a return of 
Uormy weather in the northern parts of these islands From 
the Weekly Weathtr A'ffvr ( it appears that for the week 
Ending the 4th instant the rainfall was above the average in all 
districts except the north of Scotland and the south of Ireland 
Over the northern parts of England and the east of Scotland the 
excess was large, owing chiefly to heavy snowfall at the begin 
nmg of the period 

Among the various marine zoological stations which, on Lhe 
initiative of that at Naples, have sprung up in recent years, the 
station at Trieste, on the Adriatic, holds an honourable place 
It has been in existence nearly eighteen years Dr Claus 
states ( Naturw Rd>ch ) that for its double function of instruc¬ 
tion and investigation opportunity is afforded both to students 
and men of science Ihe students are, primarily, Lhose of the 
professors of zoology at Vienna University, to whom the manage¬ 
ment is entrusted , also those of the Graz professor, who has 
a right Lo four places out of twelve Students of other Austrian 
Universities are also freely admitted to work, and Austrian and 
foreign investigators To each worker the ordinary reagents, 
betides the table, are supplied gratis , also the material, so far 
as it can be provided without special cost The station further 
supplies living and preserved marine animals as specimens to 
the Zoological Institutes of the Vienna aad Graz Universities, 
sending thither about 120 to 140 specimens annually Other 
institutes are supplied on payment as arranged The number of 
workers at the station has gone on increasing since it was 
opened in 1875 Of foreign investigators who have used it may 
be named Metschnikoff, Kowalevaky, A Schneider, Selenka, 
R and O Hen wig, Keller, E van Beneden, Fromann, Braun, 
and F Cohn The results of work earned on there are 
-sometimes published independently, but they chiefly appear in 
the Arbeiten of the Zoological Institute of Vienna University, 
and the Zoological Station in Trieste, of which ten volumes 
have appeared The Denkschnften and SiUungsbenchte of the 
Vienna Academy and the German zoological journals also 
witness to ihe activity of ihe station The Austrian Govern 
meat has liberally aided this useful institution, 

The new number of the Journal of the Institution of 
Electrical Engineers contains a report of some very interesting 
speeches on a paper by Dr Fleming on experimental researches 
on alternate-current transformers The same number Includes 
Mr Preece's presidential address, from which we have given 
some extracts, The vote of thanks to the president for his ad¬ 
dress was proposed by Mr SpagnolletU and seconded by Sir 
Henry Mfciipe Sir Henry said there was one point in the 
addreu which had struck him with dismay That was the 
gradual increase of the teredo in (he neighbourhood of our 
shores, This fact hod been brought home to him that day by 
specimens of cable recently attacked by "the insect, or 
mollusc J> , and it should teach them—what Mr Freece had 
told them many yean before—that they should not only survey 
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lhe bottom of the sea for rocks and shoals, hut should also 
examine it near the shores to find whether it was in fee ted by 
that pest, which hid damaged hundreds of thousands of pounds 
worth of cable 

The results of the solar, meteorological, and magnetical 
observations made during 1892 at the Slonyliurst College Obser 
vatory have just been issued by Father Sidgrcaves, They take 
Lhe commendable form of monthly and annual summaries, so 
that the most interesting results tan be seen at a glance, and 
compared with the mean results of the last forty-five years The 
range of barometer readings was only 1 724, or a quarter of 
an inch lower than the mean, while the range of the thermo 
meter was seven degrees higher than the mean The extreme 
range of lhe barometer recorded at this observatory is 3 13 
inches Sunshine was recorded fur 207 hours in June, 202 1 in 
April, and only 172 in May From January to April there is 
a regular increase, and from June to December a legulur decrease, 
the falling off in May being very conspicuous 153 drawings 
of the sun have been added lo the already splendid Stonyhurst 
senes An appendix contains Lhe results of meteorological 
observations made at St Ignatius College, Malta 

\\ Y learn from the Botanical Gazette that there are now as 
many as thirty two botanical stations in the United States carried 
on by ihe various Stale Governments The subject which 
receives most attention at these stations is that of the fungus 
and bacterial diseases of cultivated crop! and of fruit-trees, and 
their treatment and cure Some of them give attention to 
systematic botany, while others are investigating the life 
history of certain fungi, or carrying on physiological work A 
laboratory for the study of plant diseases has recently been fitted 
up in connection with the agricultural experiment station of the 
University of California at Berkeley TV has been arranged 
that a botanical survey of Nebraska shall be undertaken by 
the Botanical Seminar of the University of that State The 
almost unknown flora of the north central portions of Idaho has 
recently been investigated, as we have already noted, by a com¬ 
mission acting under the auspices of the Botanical Division of 
lhe U S Department of Agriculture 

In the first part of Dr Millapaugh’s Preliminary Catalogue of 
the Flora of Western Virginia, published in the Bulletin of the 
Agricultural Experimental Station of Morgantown, a new feature 
has been introduced in a list of the rich fossil flora of the State 

Prof Angelo Hfilprin, of the Peary Relief Expedition, 
has presented to the Museum of the Academy of Natural 
Sciences, Philadelphia, the valuable collection of molluski 
dredged by him In Greenland waters They have not yet been 
studied, but the conservator of the conchological section, in his 
annual report, says he has ascertained the presence of a number 
of species not before in the collection of the Academy, of the 
genera Margarita , Buccinum t S\pho y and other Arctic groups 
The specimens preserved in alcohol are in excellent condition 
for lhe examination of the soft parts 

Mr, J W Salter, writing to (be Zoologist from University 
College, Aberystwith, says that on January 4 last he obtained a 
polecat about six miles south of Aberystwith There is reason 
to believe, he says, that the species is by no means extinct in 
Cardiganshire 

The Pharmaceutical Society of Great Britain has issued a 
volume of papers, most of which describe the results or chemical 
investigations curled on at Its Research Laboratory The 
editor is Prof, W R, Dunstan Tho papers are reprinted 
from Lhe Transactions of the societies to which they were 
communicated, namely, the Royal Society, the Chemical 
Society, the Pharmaceutical Society, and the Physical Society 
Other volumes of a like kind are to follow 
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The new number of the Journal of the Royal Horticultural 
Society include*, besides papers on many other subjects, reports 
of conferences on the begonia and on apricots and plum* 
There is also a long series of extracts from the Proceedings of 
the society 

The second part of the excellent 11 Canadian Guide Boole," 
by Ernest Ingersoll, has been issued (W Heinemann) It deals 
with western Canada, and the author has been at great pains not 
only to collect full and trustworthy information, but to present 
it in a clear and attractive style There are maps and many 
illustrations 

The results of an investigation concerning the nature and 
properties of metallic ruthenium, particularly with respect to the 
fusing point of this highly refractory rare metal, arc contributed 
by M Joly to the current number of the Comfits Rendus M 
Joly has accumulated no less than three kilograms of pure 
metallic ruthenium, and has consequently been enabled to carry 
out experiments upon it on a comparatively Urge scale It will 
doubtless be remembered that ruthenium and osmium are the 
two most refractory of the metals of the platinum group 
Deville and Debray only succeeded with great difficulty in 
obtaining a few minute globules of melted ruthenium with the 
aid of the oxyhydrogen blowpipe Thfc fusion of this metal 
is rendered very much more difficult owing to the readiness 
with which, at these high temperatures, it becomes converted 
into the volatile tetroxide Ru 0 4 It was apparent therefore 
that in order to attain success the temperature must be suddenly 
raised to a point considerably higher than the melting point of 
ihe metal, and in order to effect this a much more powerful 
Jource of heat than the oxyhydrogen blowpipe would be re¬ 
quired M Joly has therefore employed the electric arc, which 
has recently been shown by M Moissan to be so admirably 
adapted for the preparation of refractory metals At the high 
temperature of a powerful arc ruthenium is melted in a few 
seconds, and without sensible loss by volatilisation m the form 
of tetroxide Solid ingots of twenty to thirty grams of the mcLal j 
have been obtained m this manner without difficulty As the I 
melted metal cools, however, it become* covered with a coaling \ 
of the blue sesquioxide Ru a O B and the dioxide RuO a In 
order to remove this the ingot j* placed first in aqua regia, | 
which, however, has no action upon either the metal or the 
oxides, and subsequently in hydrofluoric acid , Anally the ingot 
is healed in a stream of hydrogen, when it loses the last traces 
of oxide and the pure metal remains Pure ruthenium thus 
obtained id tolerably large quantities after fusion is a grcyish- 
white metal, mare nearly resembling iron than platinum in 
appearance Its hardness is about the same as (hat of indium 
It possesses a crystalline structure and is brittle The density 
of the metal after fusion M Joly gives oj 12 063 at o" compared 
with water at 4°. Employing the same electric arc and under | 
equal conditions In all respects, the fusion of ruthenium appears 
to be attended with appreciably greater difficulty than that of 
rhodium and iridium, whose melting points are somewhat higher 
than the melting point of platinum Moreover, under the con¬ 
ditions which suffice for the ready fusion of ruthenium, osmium 
merely sinters, traces of fusion being just apparent. Ojrmum 
therefore Is the most infusible of the melnls of the platinum 
group M Joly is now conducting experiments with the view 
of datermioining the actual temperatures of theie interesting 
high molting points. 

Notes from the Marine Biological Station, Plymouth — 
'The week's captures Include Ihe Lucernarlan Depastrum cyathx - 

and numbers of the Gepbyrean Petalostoma 
Kaf Epbynn of Amrtfta have been abundant , HydroH 
n fdks s c scarcer. Polychute larvse and Nanpl’u continue plenti 
fill, and CyphonauUs (larva of the Polyzoan Metnbranipora 
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pilosa) has considerably increased in numbers Echiooderm 
larvae {Auricula? ta, Pluteus) have made their first appearance 
in the season’s lownetling* The Nemerline NemerUs A r etsn 
and a large eyeless mud-dwelling species of the Poiycha.ie 
genua Polydora {Jlava t Clap ?) are now breeding 

The additions to the 7 oological Society's Gardens during the 
past week include a Illack faced Spider Monkey ( AtcUs atcr) 
from Eastern Peru, presented by Misb Gertrude Farmer , a 
Macaque Monkey {Mai am j cynomolfus, J) from Java, pre- 
btnLed by Mrs Frank Phillips , a Naked Tooted Owlet {Athene 
noitua) European, presented by Mr Albert Stevens , a Four 
horned Antelope ( Tetraceros quadrieorms, <J ) from India, 
purchased , hix Wild Swine {Sus cru/j/Hr), two Badgers ( Mtles 
taxus ), born in the Gardens 


OUR ASTRONOMICAL COLUMV 

Comet Brooks (Ngvrmher 19, 1892) —The following is n 
continuation of last week's ephemens for this comet — 



12k 

Berlin Mean 

lime 




R A (app ) 

Decl (app ) 

Lof r 

Lag .i 

Br 

iBy \ 

h m h 

O ! 

H 20 46 I 




Mar 9 

O 46 27 

O 1842 

0 3563 

0 47 

10 

47 22 

34 4 




11 

48 17 

23 0 




12 

49 u 

12 I 

O 1946 



13 

5° 4 

20 I 5 

0 373 1 

O 42 

14 

SO 57 

19 51 5 




IS 

5 1 49 

19 41 0 




16 

0 52 41 

19 31 2 





This comet will soon be lost in the rays of ihe sun The unit 
ofbnghtness took place on November 21 5, 1892 

Comet Holmes (1892, III ) —M Schulhof gives the ful 
lowing ephemens of this comet for the ensuing week — 
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Universal Time —On February 6 last the Bill declaring 
the legal time for Germany to be ihat of the 15th meridian 
east ofGreenwich, that is, one hour in advance of Greenwich 
Lime, passed the third reading This law will be brought into 
force on April I The Observatory for March informs ub that, 
in a letter addressed to the Astronomer Royal, It is stated hy 
Dr Schran that a uinllar Bill has been laid before the Austrian 
Government, and "it h hoped that the change will be made 
simultaneously wuh Germany " The draft of the latter Bill, 
which we Lake from the same number, provides — 

(1) That the legal time in Austria is the mean solar time of 
the meridian 15^ east of Greenwich The same to replace, on 
April I, 1893, the present local times for legal, civil, and all 
other purposes 

(2) The Government is authorised to make the changes in Ihe 
school and industrial hoars which will become necessary in con 
sequence of the adoption of the above 

The Bielids, 189a —M Bredichin, in Astro nonuse hen 

Nachrxchten t 3154, has a short note on the Bielids, in which he 
says that the observations made in America on Novem'^er 23 
last show that the meeting of the densest part of this swarm 
wnh the earth has taken place almost four days earlier than in the 
year 1885, or, in other words, that the descending node of the 
stream his receded almost 4“ to the west during the period be 
tween the end of 1885 and the end of 1892 The cause of this, 
recession is, he says, due to Jupiter, the perturhaiioni1 set up by 
this planet accounting for the mean daily motion which is neatly 
equal to that pdueued by Bleli’s comet , r . 

Ail approximate compulation of the special perturbations for 
the whoia period during which Jupiter had any influence gave 



452 


NA TURE 


[March 9, 1893 


for the recesaion of the node a little over 4 0 , the inclination 
decreasing about o a 6 

The Wolsingham Observatory —In the Report of thU 
observatory for the year 1892 Mr T E Espin tells us that 
although the zone work wa& interrupted by attention being 
given to Nova Auriga., yet one hundred and sixteen new Third- 
Type Stars were detected in zones + 55* and 56* In the autumn, 
ns the telescope was going to be devoted to the revision of 
double stars in connection with the new edition of ''Celestial 
Objects for the Common Telescope," the driving clock was 
taken out and cleaned, and a new arrangement for letting the 
clock run for one and a half hours without rewinding was also 
added Notwithstanding the pressure of work in this direction, 
as many as eight hundred and forty seven measures were made in 
the autumn, “observing being carried on sometimes for twelve 
hours, and once for thirteen and a half at a stretch " With re¬ 
spect to the new edition of the work mentioned above, Mr 
Fapm gives a short description of the general scheme The 
portions devoted to the planets and the sun (vol 1 ) will have 
several foot notes added to them, Mr Denning will write a 
short chapter on comets and meteors, and chapters on celestial 
photography and spectroscopic work will also be inserted The 
second volume will deal with douhlc stars, &c , and will be 
entirely rewritten , the objects will be arranged in order of 
Right Ascension, and all double stars whose primaries are above 
6 5 magnitude, and whose distance is less than 20", will be in 
eluded The work of bringing the places up 10 1900 was at 
the end of the year completed for the first twelve hours, and 
considerable progress has already been made in the next eight 
hours of Right Ascension Mr Espin refers to the death of 
Miss Compton, who took gres.t interest in the work done at the 
Observatory, and who left a legacy for the purchase of a photo¬ 
graphic telescope 'I his telescope is already in working order, 
its aperture being eight clear inches, and focal length forty-two 
inches, and will be devoted to the photography of the zones 
observed with the spectroscope for detecting variation in light 
The Meteorological Department has also been increased by a 
hygroicope and solar radiation thermometer, the gifts of Miss 
Brooke 

United Stai fs Navai Observatory —I- rom the report of 
the superintendent (Capt I 1 C McNair) of this observatory for the 
year ending June 30, 1892, we gather the following few notes 
In Octoher, iBgi, owing to the retirement of Prof Asaph Hall, 
the use of the 26 inch refractor was tendered to Mr Asaph 
Hull, junior, the latter observing the satellite of Neptune, satel¬ 
lites of Saturn, and the two outer satellites of Uranus During 
the period of opposition of Mara, in August, 1892, the instru¬ 
ment was employed by Prof Ilall for the purpose of securing 
measures oftne satellites, as the superintendent thought that “it 
seemed fitting that Prof Hall, the discoverer of these satellites, 
should have the privilege of observing them once more under 
such exceptionally favourable circumstances ” With the Iran Bit 
circle practically no observations were made, as the instrument 
waa under repairs previous to being set up in the new observing 
houses , the Meridian transit, on the other hand, was in constant 
use, chiefly in connection wiLh the time service The 9 6 inch 
equatorial was as usual employed in observing asteroids, occul- 
tations, flee, while two nignts a week were set apart for the 
accommodation of visitors. The number of visitors at night Is 
about 2500 per annum, the majority of whom are women In 
the estimates of appropriations required for the service for the 
year ending June 30, 1894, we see that the superintendent asks 
for an expert elevator conductor, which is essential to prevent 
accident Among the estimates for the new observatory is a 
request for three dwellings for observers, and this is accom 
ponied by a note which we print here, and the truth of which 
every astronomer will endorse — M ln order that the work of a 
large observatory may be properly and economically done, it is 
absolutely necessary that the observers be within prompt call to 
their instruments throughout day and night Very important 
observations can often be secured from the clearing of the sky 
for a few hours, or even in some coses for a few minutes, if the 
observer be within easy call by the watchman ThU can only 
be accomplished, m^he Isolated situation of the new Obierva 
tory, by having dwellings upon the grounds for the observen 
The Government erects dwellings at all its navy-yards, arsenals, 
forts, and schools for tfee officers on duty there. But no service 
requires such unremitting attention and constant presence at all 
hour** ns that of the ait ronomer, and no observatory can be regarded 
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as economically managed which does not furnish dwellings for 
all Hs observers close by their instruments It is estimated that 
with the observers living od the grounds of the new Observatory, 
not only will two or three limes as much work be done sa it will 
be possible to do otherwise, but the quality of this delicate work 
will be materially improved on account of the observers being in 
a proper physical condition lo be^in their labours, instead of 
with nerves unstrung from hurrying some miles from their 
homes immediately after meals, or at unreasonable hours of 
the night" 

Yale Astronomical Observatory —Vol 1 Parts 3 and 
4 of the publications of the Astronomical Observatory of Yale 
University contains (1) " A Tnangulation of Stars in the Vicinity 
of the North Pole,” by Prof William L Elkin, and (2) 
11 Determination of the Orbit of the Comet 1S47 VI by Miss 
Marguretta Talmer With regard to the former paper, this was 
undertaken to determine the relative positions of some north 
polar stars to SLrve as fundamental points for a phoLngraphu. 
survey of that region Twenty-four stars, Lovering a consider¬ 
able area, were selected for this work, and all the distances 
measured were large—that is, above looo", Out of 276 pos 
siblc combinations of measuring the intermutuni distances 
within the range of the heliometer, Prof Elkin managed to 
employ 146, each combination undergoing three separate 
measurements In the reduction of the measurements he gives 
full information as to the methods employed, showing the means 
of eliminating the systematic errors, &c , concluding with tables 
of the final ^results in flight Ascension and Declination and pro¬ 
cessional tables Miss Palmer prefaces her determination of 
the orbit of comet 1847 VI with a short reference lo its dis¬ 
covery and history, remarking that it is probably the only comet 
fever discovered independently by two women Rumkenn 1857 
found the orbit to he of a distinctly hyperbolic nature, and the 
result of the present determination, by employing modern places 
for the sun and allowing for perturbations, &c , show that the 
observations can he belt explained on the hypothesis of the 
hyperolic orbit, the new value for the elements differing slightly 
from the old ones 


GEOGRAPHICAL NOTES 

A COLONY only accessible through foreign territory is naturally 
unsatisfactory to its holders, and since the development of 
German South weat Africa, the inconvenience of having Walfish 
Bay m the only landing place for the interior has gradually 
increased It is now announced that a new harbour has been 
found on German territory in the mouth of the Swartkop river 
The stream is so small that it is marked on few general maps o( 
Africa, and it may even turn out to be in the British sphere. 

A fater for the next German Geographentag has been 
published in advance, by Prof W Koppen, under the title 
“ Die Schreibung geographischer Namen ’ It deals in a very 
thorough manner with the principles which ought to regulate 
the orthography of place-names, and treats the whole matter of 
authoritatively published rules in a historical way from the first 
formulation of the Royal Geographical Society's Rules in 1885 
to the new German rules (see Nature, p 89) adopted in 
1892 Prof Koppen has fully mastered his subject, and, from 
a thorough study of the phonetics or language, he has been able 
to formulate a scheme by which the Roman alphabet may be 
employed, with the aid of diacritical signs and groups of con¬ 
sonants, to represent almost every possible sound The methods 
adopted in the official systems of the Royal Geographical Society 
and Lhe German Colonial Office appear to the author of the 
pamphlet to be incomplete and unsatufactory, The subject Is 
one eminently adapted for full international discussion, and we 
hope that Prof Koppen will not fail to bring the matter before 
the next international Geographical Congress 

Polar exploration seems to have received a fresh stimulus* 
and we note with satisfaction the announcement in the American 
newspapers of Mr Peary's new programme He sails fpr 
Greenland In June, and will spend the Winter not far from the 
site of his last winter's camp A novelty In transport on the 
inland ice is to be the use of ponies shod with snow-shoes of a 
special pattern, experience In Alaska and Norway appearing to 
establish the practicability of the idea. The main object of the 
expedition is to survey the Arctic Archipelago immediately 
north of Greenland, and to determine the whole north coast of 
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the mainland Mr Peary has no theories, and expects to have 
to modify his plans according to circumstances He expects to 
reach higher latitudes than have previously been attained, but 
has no sentimental views as to reaching the pole The whole 
of the expense of the expedition, he hopes to defray by hm 
lectures and the book describing his last year's experience, 
which will be published in June 


action between the outbursts of Stromboli and Etna, and also 
the seumic foci of South Italy lie likewise hods a faint 
relationship between the position of the sun and moon when in 
opposition and conjunction but not with barometric pressure, 
but says that the daily variation in activity may so be related, 
as stated by the inhabitants 

H J Johns ion Lavis 


STROMBOLI 1 

/^\N June 24, 1891, an earthquake and volcanic Lxplonon 
^ took place, followed by another shock on June 30 vSome 
days after, the authors spent three days at Stromboli, and bub 
sequently studied at their homes the materials they collected 

The paper commences with a description of the island, which 
not only adds nothing to what has already been published, but 
is inferior to what has been described by others Mention is 
made of many changes during the last century, but great care 
is taken not to mention several writers who have described and 
illustrated the changes during the last few years The writer, who 
was the first to photograph the crater of Stromboli, and has 
since published new photographs, is not even referred to, yet 
those photos are the best so far published of the volcano It is 
regretablc to see the frequency with which Prof Mercalh quotes 
himself to the exclusion of several of his own countrymen, and 
especially foreigners Since 1887, the single crater has been re¬ 
placed by a number of cones which, according to the auLhors, 
arc the same as those of 1889 I myself visited the crater in 
1889, and those in the plates of this paper are very different in 
situation, which I can confirm by photos in my possession The 
matter is of little importance, but more care should be shown in 
such statements, Those who have a good practical experience 
of active volcanoes know how often, from day to day these 
central coneltes change 

The shock of the present eruption was quite local and was 
unobserved at Lipan It was much more violent on the upper 
part of the mountain than lower down, and the authors reason 
ably conclude that the explosion was limited to the actual 
crater Several landslips occurred on the crumbling slopes of 
the island A column of vapour and lumps of incandescent 
lava were ejected lo a level with the summit of the island, that 
is for a height of 225 m Dust and lapllh were spread over 
the Island though not to any great amount Lava immediately 
began to flow from a short rift 

On June 30, another shock occurred, sufficiently sLrong 
to disturb the Milne seismoscopes of Lipan After the usual 
ejection of lava cakes, lapilli, atones, &c , another lava stream 
started from a point near the eastern mouths By July 6, 
when the authors visited the crater, the excessive activity 
had so diminished that no more lapilli or dust was being ejected 
Three currents of lava flowed down the Sciarra to the sea, and 
as one divided into two branches, four reefs were formed at the 
water-line which it appears are being rapidly swept away by 
the waves. 

The microscopic and chemical examination of the lava shows 
it to be a baialt verging on an andesite with 50 per cent of SiO fl , 
with a little more potash than soda The scoria ejecta resemble 
the lava in composition, except so far as their different rate of cool 
ing modifies them Besides the essential, some accessory ejecta 
were thrown out, which were old fumarolised materials from the 
new crater walls The dust, or ashes, as the authors call it, 
was partly composed of black vitreous particles and gloss fibres 
mixed with a brownish powder from the trituration of older 
volcanic materials. 

No relation wu found to extat between the eruptive spasm 
of Stromboli with several earthquakes that occurred before and 
■Aar. A list of known eruptions of Stromboli are given, but it 
u a moat imperfect one 1 for example the eruption of 176S, 
which was actually figured by Sir William Hamilton in bis 
muter!? work, Is not even referred to, although lava not only 

from the crater, but also from a lateral opening on the 
western side of the Strombpll, and also was the first recorded 
l*SW o/lava from this volcano, This list is more oomplete of 
lata years, there being no leu than fourteen eruptions from 
l879to iBfiB. Prof Mercalli thinks there 11 a sympathetic 

* “ Sacra U pari! odo iruttlvo delb Stromboli comlnduo 11 14 Guijuo, 

By A Rlcco and G Mercalli Con appendice dell Inf S 
Airidiacono. Amm. A UjU Z> C Met e GeedinamUo w sec,, pt ilk 
VDhxl iBlg (Papv printed ■«*■.) 
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FORTHCOMING SCIENTIFIC ROOKS 

R MURRAY has in preparation —"The Life of Prof 
Owen, IJ based on his correspondence, his diaries, and those 
of Ins wife, by his grandson, the Rev Richard Owen, with por 
traits and illustrations, 2 vols , “ Alone with the Hairy Ainu ; 
or, 3,800 Miles on a Pack Saddle in Yezo and a Cruise to 
the Kurile Islands, by A H Savage Landor, with map and 
numerous illustrations by the author, “A Manual of Naval 
Architectuie,' 1 for the use of officera of the navy, the mercantile 
marine, ship-owners, ship-builders, and yachtsmen, by W H 
White, F R S , third edition, thoroughly revised and in great 
part re written, with 150 illustrations , 11 The Physiology of the 
Senses,” bv Prof John McKendnck and Dr Snodgra 4 s,with illus¬ 
trations (1) touch, taste, and smell (2) the sense of light (3) sound 
and hearing , “ Chapters in Modern BoUrny,” by Prof Patrick 
Geddes, with illustrations , “The Philosophy of the Beautiful, 
Pt II ," by Prof Knight , “Logic, Inductive and Deductive,” 
by Prof William Minto , “ The Metallurgy of Iron and Steel," 
by the late Dr John Percy, F R S , anew and revised edition, 
with the author s latest corrections, and brought down to the 
present time, by H Dauerman, with illustrations 

Messrs Longmans announce —“Theosophy or Psychological 
Religion,” the Gifford lectures delivered before the University 
of Glasgow in 1892, by Prof F Max Muller; “Telephone 
Lines and their Properties," by Prof W 1 Hopkins, 11 Essayb 
on Rural Hygiene,” by Dr George Vivnn Poore , “ Ab 
dominal Hernia/ by John Langton, M R C S A Treatise on 
Electricity and Magnetism," by G W De Tudzelmann in 2 vols T 
“ Papers and Notes on the Glacial Geology of Great Britain and 
Ireland,” by the late Prof Henry Carvill Lewis, edited from 
ms unpublished MSS , with an introduction by Dr Henry 
W Crosskey , “ The Making of the Body, a Reading Book for 
Children on Anatomy and Physiology,” with many illustrations 
and examples, by Mrs S A Barnett, “ A Manual of Machine 
Drawing and Design,” by David Allan Low (Whitworth 
scholar) and Alfred William Bevis (Whitworth scholar), with 
over 700 illustration^ , “ Diseases and Injuries of the Teeth, 

including Pathology and Treatment,” a manual of practical 
dentistry for jdudenta and practitioners, by Morton Smale, 
M R C S , and J T Colyer, L R C P , “Cotton Weaving 
and Designing, by John J Taylor, “Clinical LectureB 
on Abdominal Hernia,” chiefly in relation to treatment, 
including the radical cuie, by William H Bennett, F R.C S , 
with twelve diagrams in the text “The Elemerls of 
Bacteriology,” a manual for practitioners aad students, by 
Prof S L bchenk, translated by Dr W R. Dawson, with 100 
illustrations, some of which are coloured , “Esquimaux Life,” 
by Fndtjof Nansen, translated by William Archer, with illus¬ 
trations 

Among Messrs Macmillan and Co’s announcement! are 
—“William Kitchen Parker, F R S,” a short memoir 
by hia son, Prof T Jeffery Parker, FR.S , “Text-book 
of Pathology Systematic and Practical,” by Prof D J 
Hamilton, Vol II , “A Uniform Edition of Prof Huxley’s 
Essays,” in 6 vols , comprising Lay Sermons, Addresses and 
Reviews, Critiques and Addresses, Science and Culture, Ameri¬ 
can Addresses, Man’s place m Nature, See. ; “ Lectures on 
Sanitary Law,” by A Wynter Blyth, M R.C S ; "ATexltwli 
of the Physiological Chemistry of the Animal Body,” Including an 
account of the chemical changes occurring in diBeo.se, by Prof 
Arthur Gamgee, F R S , with illustrations, Vol II , “Tables 
for the Determination of the Rock-forming Minerals,” compiled 
by Prof F L. Loewituon Lessing, translated from the Russian 
by J. W Gregory, wjth a glossary added by Prof G A J Cole j 
“ Text-book of Geology, by Sir Archibald Geikie, FRS, 
with Illustration!, thinfedltlon, thoroughly revised, “Atlu of 
Classical Antiquities,” by Th. Schreiber, edited for English use 
by Prot W C. F, Anderson, “The Sod m Relation to 
Health, M by Henry A. Miers and Roger Croiskey , “ Elemen¬ 
tary Treatue on Modem Pare Geometry,” by R Lachlan r 
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4i Exercisca In Euclid," by William Weeks , "Utility of 
Quaternions in Phynci, 1 ’ by Alexander McAuley 

Jntfae Clarendon Preu Hit are —Locke’s “ Euay concerning 
Human Understanding/’ edited by Dr A C Fraser , " Mathe¬ 
matical Papers or the late Prof Henry J, S Smith, with 
portrait and memoir, two volumes , "A Supplementary 
Volume to Prof Clerk Maxwell's Treatise on Electricity and 
Magnetism,” by Prof J J Thomson, F.R S , 11 A Manual 
of Crystallography,” by Prof M II N Story Maskelyne, 
F R S , "Analytical Geometry," by W J Johnston, "A 
Treatise on the Kinetic Theory of Gases,” by Dr H W 
WaLson, new edition f " An Elementary Treatise on Pure 
Geometry/' with numerous examples, by J W Russell , 
" Index Kewensia Nominum Omnium, Generum et Specierum, 
Plantarum Phanerogamarum,’ J 1735—18Ss, Pan I , 11 Hos¬ 

pital Construction/ 1 by Sir Douglas Galion, F R S 
Messrs, Swan bonnen^chein and Co \ list contains — 
"Philosophy and Political Economy in their Historical 
Relations/’ by Dr James Bonnr , 11 Appearance and Reality, " 
by F H Brndleyj, “The Principles of Psychology," by G F 
Stout, "History of Philosophy," by Dr Johann Eduard Erd¬ 
mann, translated and edited oy Prof Williston S Hough, third 
edition, revised, three volumes , "A Students Text Book on 
Botany," by Prof Sidney H Vines, F R S , copiously illus¬ 
trated , "Text-book of Embryology Invertebrates," by Drs 
Kon>cheIt and Heider, translated and edited by Dr E L 
Mark and Dr W M Woodworth, fully illustrated , “ The 
Cell Us Anatomy and Physiology," by Dr Oscar Hertwig, 
translated ond edited by Dr H J Campbell, fully illustrated , 
" Text-Book of Paleontology tor Zoological Studentf;," by 
Theodore f Gioom, fully illustrated , " Ledures on Human 
Rnd Animal Psychology," by Prof Wilhelm Wundt, translated 
and edited by fames Edwin Creighton and Edward Bradford 
Titchener , "Hand-book of Systematic Botany," by Prof E 
Warming, translated and edited by M C Potter, fully illus¬ 
trated , "An Elementary Treatise on Practical Botany," by 
Prof E, Strosburger, translated and edited by Prof W, Hill- 
house, with 149 ll lustrations, third edition , "The Photographer’s 
Pocket Book, by Dr E Vogel, translated by E C Conrad, 
with 63 illustrations, " How Nature Cures, by Dr. Emmet 
Denamorc , " Beauty and Hygiene for Women and Girls," by 
a Specialist , " A Popular History of Medicine," by Edward 
Berdoe, M R C S , " Introduction to the Study of the Amphi- 
oxus/’ by Dr B Hatschek and James Tuckey, illustrated , 
" Practical Bacteriology/’ by Dr Migula, translated and edited 
by Dr, H. J Campbell, illustrated , " Geology,” by Dr Edward 
B Aveling, illustrated with a Geological Map and numerous 
woodcuts, "Zoology," by B Lindsay, illustrated, "Fishes," 
by the Rev H A Macpherson , 11 Flowering Plants," bjr 
James Britten , " Grasses," hy W Hutchinson , 11 Mammalia/’ 
by the Rev H A Macpherson 

Messrs George Philip and Son will publish —" Philip’s Atlas 
Guide to the Continent of Europe/' a series of 72 plates, with de¬ 
scriptive letterpress, by J Bartholomew, " Philip’s Systematic 
Alios for Higher Schools and General Use," a senes of physical and 
political maps, with diagrams and illustrations of astronomy and 
physical geography, by E H Ravenstem , “ Philip’s Anatomi¬ 
cal Model oflhe Human Hody," illustrating the construction of 
the Human Frame and Lhe relative positions of its various 
organs by means of superimposed plates pnnled in colours , 
" The Celeslmm, or Patent. Astronomical Calendar for recording 
and illustrating in miniature the daily and hourly positions of 
the heavenly bodies as they pass through the Sign of the 
Zodiac ” 

Messrs. Percival and Co give notice of —"The School 
Euclid,” on edition of Euclid, Books III to VI , with notes 
and exercises, by Daniel Brent, The Beginner's Text Books 
of Science . 11 Chemistry/’ by G Stallara , “ Geology," by 
C L Barnes , M Electricity and Magnetism," by L Cumming , 
"Heat/ 1 by G Stallard, "Light," by H P Hlghton , 
"Mechanics" (treated experimentally), by L Cumming, 
" Physical Geography,” by C L Barnes , " Practical Physic's" 
an Introductory handbook for the physical laboratory, in three 
ports, by lifer W F Barreit , Fart II Heat, Sound, and 
Light Part Til Electricity and Magnetism, Electrical Measure¬ 
ments , " Practical Lessons and Exercises in Heat for 
uae in schools and Junior University classes, by A D Hall, 

In Messrs, A and C Black's announcements we 
node*.—" Illustrated Text Book of Invertebrate Zoology/* 
by A. £ Shipley; "History of Astronomy during the 
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Nineteenth Century," by Agnes M Gierke, third edition, 
revised and enlarged , " Algebra, an Elementary Text Book for 
the Higher Clones of Secondary Schools and Colleges,” by 
Prof George Chrystal, Part I , third edition 

Messrs Crosby Lockwood and Son have in hand —A new 
and enlarged edition (the third) of Prof R Wallace’s "Farm 
Live Stock of Great Britain," containing additional phototype 
engravings of notable specimens of live stock , and a new 
volume by Prof Sheldon on " British Dairying ” 

Mr Walter Scott will issue in the "Contemporary Science 
Series’’ —"Modem Meteorology/' by Dr Frank Waldo, 
with 112 illusirations 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Oxford —Two RadclifTe Travelling Fellowships, each of 
the value of j£* 200 per annum, and tenable for three years, have 
been awarded this week One, which has been gained by Mr 
I A Minchm, of Keble College, was thrown open last year to 
candidates in all branches of science, and the usual declaration 
that the Fellow intends to graduate in medicine and to travel 
abroad with a view to his improvement in that study has been 
dispensed with Mr Minchm wax placed in the brat class in 
the Honour School of Natural Science (Morphology) in 1890 
The other Fellow, Mr W. Ramsden, of Keble College, 11 sub 
ject to the usual conditions attached to these Fellowships Mr 
Kamsden obtained a first class m Natural Science (Physiology) 
in 1892 

The new laboratories for the department of human anatomy 
are rapidly approaching completion, and will, when finished, 
add very much to the convenience and advantages of medical 
students The buildings have been designed after the plans of 
Mr. Arthur Thompson, and Include a large dissecting room and 
several additional laboratories and private rooms, a lecture 
theatre, and a large basement 

Cambridge,— The Council of the Senate report that the 
Royal Geographical Society have renewed their generous offer 
to provide ^150 a year os part of the stipend of a geographical 
lecturer for the ensuing five years, and to award biennially ex 
hibitioni or prizes for the encouragement of geographical rehear eta 
m the University. The Council recommend that the proposaD 
of the society be accepted, and Lhat a lecturer be appointed, 
under the supervision of a joint committee or management, 
before the end of the Easter Term, 1893 

The Sedgwick Memorial Syndicate report that they have 
made certain alterations in Lha plans for the proposed Geological 
Museum in Downing Street, with a view to meeting objections 
Lhat were raised and to reducing somewhat the cost of lhe 
building The Syndicate ask to be authorised to obtain tender* 
for the immediate construction of the museum 


SCIENTIFIC SERIALS 

American Meteorological Journal* February—Hot winds in 
Texas, May 29 and 30, 1892, by I M Cline. Hot winds 
occur to some extent every year, but rarely with sufficient m 
tensity lo injure vegetation It was estimated Lhat in the present 
case 10,000 acres of cotton were destroyed, and corn suffered 
severely The temperatures reported ranged generally from 
90° to ioo°, and In some parti from 105° to 109". These winds 
appear to have resulted from the same causes which produce the 
Fohn in Switzerland, the descent of dry air which has deposited 
its vapour during its ascent —The electrification of the lower 
air during auroral displays, by A McAdie The author gives 
an account of some experiments made at Blue Hill observatory, 
for obtaining, by means of a kite flown during thunderstorms, a 
belter record of the potential of the air than could be given by a 
collector near the ground, by which plan some remarkable re 
suits were obtained, and he suggests similar experiment! for 
showing the electrification of the lower air during displays of 
aurora. He alto proposes a new clanification of the various 
auroral phenomena, distinguishing between the highly coloured 
displays, and those of less intensity] which probably occur in 
the lower atmosphere —Practical komology, by Prof. Cleveland 
Abbe. He applies this term to the study of atmospheric dost 
and floating germs, and shows how their injurious effects on 
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certain Industrie! may be obviated —The sling psychrometer, 
by Prof IT A Hazen, and the aspiration vtisus the sling 
psychrometer, by A, L Rotch Both papers deal with the 
comparative merits of the two instruments for balloon observa¬ 
tions 

Wudtmanris Annaicn dtr PAystk und Cheimc % No 2 — 
Among the papers in this number are the following — A 
modified astatic galvanometer, by H E. J G. du Bois and II 
Kubcni. To minimise the effects of disturbing vibrations as 
producing false oscillations about a vertical axis, the suspended 
system is given perfect 11 inertia symmetry” about the axis of 
the fibre, and all flat parts of it are distributed so as to have 
equal areas in two mutually perpendicular planes Quartz fibres 
are used for suspension —Bolometnc investigations of the 
grating spectrum, by F, Paschen —The fundamental law 
of complementary colours, by Paul Gian To determine 
the amount of light absorbed by the pigment of (he yellow 
spot during transmission to the optically sensitive nerves, 
two candles of equal luminosity were observed with one eye 
through glosses of various colours, the one direct, and the other 
at such an angle that its image fell ootside the margin of the 
yellow spot The candles were shifted till both appeared 
equally bright, and their respective distances were measured 
faking the coefficient of absorption for red light as = I, that 
for yellow (5828) was o 889, for wave-length 5222 it was 0171, 
4B56 (blue) o 269, and for white light o 424 In this way the 
conclusion was arrived at that the intensities of complementary 
colours reaching the retina must be equal m order to give the 
impression of white —Experiences wuh the self-acting mercury 
pump, by A, Raps Several improvements are described, 
lending to make tne working more rapid It was found that 
1 he fear of contaminating the mercury by the use of black 
flexible india-rubber tubes was unfounded 

SOCIETIES AND ACADEMIES 

London 

Entomological Society, February 22 —Mr Henry John 
Elwes, President, in the chair—Mr T f Hanbury exhibited, on 
behalf of Mr Percy H Russ, of Sligo, several long and very vari¬ 
able senes of Ap otistntici, A vathipra, and 4 tursona, together 
with Irish forms of many other species, some of which we 
believe to be new to Ireland Mr W H B Fletcher made 
some remarks on the species —Mr R W Lloyd exhibited 
specimens of a species of Acarus found in New Zealand wheat 
He stated that Mr A D Michael had examined the specimens, 
and pronounced them to belong to Tyroglyphvs a species 

which had been known for over a hundred years as a destroyer 
of com, and was only too abundant all over Europe, and pro 
bably over the temperate regions of the world—Mr E B 
Poufton, FRR, exhibited, and made remarks on, a number 
of cocoons of HaJias prasinatut t in order to show the changes 
of colour produced in them by their surroundings , he also 
exhibited the coloured backgrounds employed by him in his re¬ 
cent experiments on the colours of larvie and pup^, and illustrated 
his remarks by numerous drawings on the blackboard —Dr T A 
Chapman exhibited by means of cheoxy hydrogen lantern, photo¬ 
graphs of the larva of Nttmobius luana In its hr-d stage, showing 
I he conjoined dorsal tubercle*, each carrying two hairs, which 
are remarkable in being divided into two branchei, For com 
panson he also showed, by means of the lantern, drawings of 
1 he young larva of Papxho ajax t after Scudder, and of a portion 
of a segment of Smcrinikus pepuh, ai the only Instances known 
to him of similar dichotomous hair sin lepidopterou* larva. Mr 
Poulton pointed out that he had described Lhe forked hairs of 
SmcriruJius in the Society’s 11 Transactions ' T for 1885, and that 
nuch halrv were even better developed in the genus Hemans 
originally described, u he believed, by Curtis. Mr Poulton, 
alio said that he had noticed similar forked hairs covering the 
newly-hatched larva* of Gtometra papxhanariv —Dr, Chapman 
read a paper—which was illustrated by the oxy-hydrogen lantern 
—atfitled 11 On some neglected (feints in the structure of the 
Pupa of Heterocerous Lepldoptera and their probable value in 
clurification. " A discussion ensued, in which Mr. Poulton, Mr, 
Champion, and Mr Merrifield took part.—Dr F, A. Dixey 
communicated a paper entitled 11 On the phylogenetic signifi¬ 
cance of the variations produced by differences of temperature 
PaHtxsa ma/am/a .’ The President, Mr, Merrifield, Mr 
Poulton, Dr. Chapmin, and Mr Tutt took part In the discussion 
which ensued. 
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Zoological Society, February 28 —Sir W H, Flower, 
F R S , President, in the chair —Mr A, D Michael exhibited 
some specimens of the Ixodes x known locally in the West Indies 
us the “ St Kitts" or '‘Gold Tick," received from Mr. C A 
Barber, of the Agricultural Department, Antigua.— A com¬ 
munication was read from M A Milne Edwards respecting 
Ltmur meerrtmus , Selater, a species of lemur originally 
described from an example living in the Society's Gardens It 
was pointed out that Prosimia rufipes of Gray had been based 
on a female of this species —Mr Howard Saunders exhibited 
and made remarks on a specimen of the American stint ( Trxnga 
minuUlla\ shot at Northam Burrows, North Devon, by Mr 
Broughton Hawley, in August, 1892—-Mr Selater (on behalf 
of Mr R, M Barrington) exhibited a specimen of the Antarctic 
Sheaihbill (Chioms alba) l killed at the Carlingford Lighthouse, 
co Down, Ireland, in December Iasi —Dr C J Forsyth- 
Major read a memoir on some of the miocene squirrels, and 
added remarks on the dentition and classification of the Suurukt 
in general The author proposed a new division of this Tamil} 
into three subfamilies—SciunnEe, Pteroniyins, and Nannosci 
unnae The genera Spcrmofhiiu* and Arctomys and the allied 
forms were united to the Sciunna* The last part of the paper 
dealt with the primitive type of the Sciunne molar —Mr 
Henry O, Forbes read a paper entitled " Observations on the 
Development of the Rostrum in the Cetacean Genus Mesoplodon 
wilh remarks on some of the Specie* “ Mr Forbes showed 
that in this genus the vomerine canal in the >oung animal ir 
filled with cartilage, and in the adult with a dense petrosal 
mesoroslral bone From the examination of thirteen specimens, 
of Mesopiodon ayi and four of M layardi , of which he had 
made a large number of sections in various stages of growth, 
the author concluded that the meaorostral bone was not, as had 
been generally believed, an ossification of the cartilage, but an 
actual growth of the vomer and of the premaxillariea, with per 
haps, in some coses, additions from the ossification of the 
cartilage of the vomerine spouL The cause of the growth in 
the vomer might be accounted for by the pressure communicated 
to 11 by the growth of the premaxillanes, induced, perhaps, bj 
the movement, which appears to take place, of the maxiUines 
over the premaxillanes 

Llnnean Society, March 2 —Prof Stewart, President, in 
the chair —Mr Miller Christy exhibited some photographs of 
the American bison taken from living wild animals, and gave 
some account of lhe present restricted distribution of the species 
Mr A f, Renshaw and Mr W Carruthers detailed what they 
had been able to learn receding it while travelling in its 
former haunts —Mr J M Macoun gave an account of the flora 
of the Behring's Sea Islands from personal exploration —On 
behalf of Mr II N Ridley the Secretary read a paper on the 
flora of the eastern coast of the Malay archipelago —The meet 
mg then adjourned to March 16 

Anthropological Institute, February 21,—Prof A. Msc- 
abater, F R. S , President, in the chair —A paper, by Mr 
E H Man, on Nicobar pottery was read He slated that ihe 
little island of Chowra has held for generations a monopoly of 
the manufacture Preparing the clay, and moulding and firing 
the finished utensil, devolves on the females The value of trade 
marks is recognised, the device of its maker being affixed to 
each vessel. Experience having laught them that pota are more 
serviceable if allowed to harden gradually, they store newly-made 
utensils on a lattice platform In the roofs of their huts. In a year 
the heat and smoke render them hard and durable Indian pots 
and jars are readily purchased from the traders, who occasionally 
visit Lhe islands, but they are deemed unsuitable for certain 
culinary operations There ore no special vessels mode for 
funeral purposes , but, in accordance with the almost universal 
custom of uncivilised races, cooking pots are among the personal 
and household requisites which are laid on a grave after an In 
terraent —A paper, by Lieut. Boyle, T Somerville, R N., on 
some islands of the New Hebrides was read The habits of the 
natives of adjacent Islands sometimes vary exceedingly, and in 
Lhls paper reference wai made only to a small portion oT the 
group, including the Efate Islands, the Shepherd Tilands, and 
the East Coast of Malekula. A child calls all his uncles on both 
■Ides, “ father/' all his aunts, “mother," and hii first cousins 
on both sides, “sister" or “brother” A man cannot many 
a woman of his own tribe, and the children belong to their 
mother's tribe ; the property of their father goin*, at his death, 
to his sister’s children It sometimes happens that a man will 
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call ft a mall girl much younger than himself “mother" Cir¬ 
cumcision takes place between the ages of five and ten Till 
then a boy goes naked , but afterwards he is costumed like the 
men When a Malekulao is old and decrepit, he has nothing 
to look forward to but burial alive Should an old person 
become bedridden, or a burden, he or she 19 told quite simply 
that his or her burial will occur on such a day Invitations to 
the funeral feast are then senL out, and, dead or not dead, on that 
date the unhappy person is buried 

Paris 

Academy of SclenceB, February 27 —M de Lacaze 
Duthiers in the chair —On the attempt at oyster culture in the 
Roscofflaboratovy, by M dc Lacaze Duthiers In April, 1890, 
a set of seed oysters were introduced into a tank in the grounds 
of the observatory, which lies opposite Batz Island, in Lhe 
Channel 1 hey were always submerged, but exposed to tidal 
changes of level In a year they hod acquired a considerable 
size, but had not yet "fattened ” Last November they had a 
size and flavour which, in M Chatin’s opinion, surpassed the 
qualities attained in any other locality along the coast, although 
in the warmer months preceding (the months without R) they 
had shared the decline common to all oysters at that period It 
was also found that the oysters in the tank acquired longer 
41 beards," and also increased in length, whilst others cultivated 
on the shores of Batz Island, and often left dry at low water, 
were more developed in the direction of thickness As regards 
reproduction, the results have been fairly favourable, although 
definite data have not vet been obtained In one case, where 
part of the tank water had been pumped into a reservoir used 
for supplying an aquanum.some embryos were drawn up through 
the pipes, and fixed themselves on the wooden level-ball, where 
a colony of about a dozen well-developed oysters was subse¬ 
quently found, some of which now measure 6 cm across —On 
tne exact determination of the pepto sacchanfiant action of the 
organs, by MM R Lupine and Metroz —On the photographs 
of the moon enlarged by Prof Wemek, by M Faye These 
photographs are enlargements by twenty times of some of the 
Lick photographs of the moon, obtained by an exposure lasting 
several days On Lheir being exhibited, several members ex¬ 
pressed their opinion that they had been retouched —On the 
urea contained in the blood in cases of eclampsia, by M L 
Butte It ii found that in cases terminating fatally the amount 
of urea contained in the blood is leas than in cases of recovery, 
owing to hepatic alterations, which in the former case* impair 
ihc secretion of urea From the point of view of prognoaticalion, 
therefore, recovery can be anticipated if the amount of urea is [ 
two or two and a naif limes the normal amount, but a fatal usue I 
if the amount closely approximates to the physiological figure — 1 
On the general problem of integration, by M Riquier 
—On certain differential equations of the first order, by 1 
M Vessiot. — Remarks concerning a preceding note 1 
on a generalisation of Lagrange's senes, by M £. Amigues 
— Physical properties of fused ruthenium, by M A j 
Joly (sec Notes) —On bias's determination of the atomic weight 
of lead, by M G Hinnchs, In Stas’s determinations of the 
atomic weight from the sulphate and the nitrate the weight of 
substance taken, according to M Hinnchs, enters as a continu¬ 
ously changing element into the result, owing to a systematic 
error in Stas’s arrangement In plotting the atomic weights in 
terms of weight of substance taken, curves are obtained showing 
a minimum at about 150 gT The method of averages is there¬ 
fore Inadmissible, and a new method is promised in a forth¬ 
coming communication — On the aldehydes of the terpenes, by 
M. <A. Etard —On the constitution of hydrated alkaline 
pho^alse, by M de Forcr&nd —On the alkaloids of cod-liver 
oil, their Origin and therapeutic effects, by M J. Bouillot — On 
a pathogenic microbe of hlennorhagic orchitis, by MM L. 
Hugounenq and J Eraud — Crustacea and cirrhlpcdi commensal 
with the Medilemnfgp turtles, by MM E Chevreux and J de 
Game. — On a teira trial leech of Chili, by M Raphael 
Blanchard, This animal, which has been named Mnobdtlla 
brtvu % forma a link between the Gloss!phonjdse and the 
Hirudin id*. Among the latter It approaches most closely the 
HemadlpsifUB by its mode of living ana Its ten large black eyes, 
but differs from the whole family by the great condensation of 
rti somites. — Mineralogic&l and lithological examination of the 
meteorite or Kiowa county, Kansas, by M, Stanislas Meunler 
The metallic portion presents two principal alloys of iron and 
nickel, which an attentive study ha* succeeded in characterising i 
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Teenite (Fe fl Ni) and pleseile (Fe j(l Ni) In composition it agrees 
closely with the entirely metallic type called jewelhte, but it 
differs from the latter in structure Apart from the pendotic 
portions the mass consists of lamelle of temte arranged in 
bundles which frequently intersect at (he angles of the octa 
hedron The Intervals are filled up with plessite which may be 
distinguished at once by its dark grey colour, contrasting with 
the polUhed steel tint of the other alloy Some specimens of 
the meteorite show quite exceptional characters With the 
usual structure and cohesion they are formed of opaque black 
mineral grains cemented by a network of oxidised iron These 
have probably been produced by an alteration of the normal 
specimens, in which the metallic skeleton has been oxidised 

Gottingen. 

Royal Society of Sciences —From July 27 to December 
28, 1892, the following papers of scientific interest have ap 
peared in the Nachnchten — 

July —Drude Current theories of light practically tested — 
Fhlers On Artntcola marina , L (five pages) —Rhumbler The 
so called germ spherules (Max Schullze) of Foramimfera (these 
arc stated to be merely deposits of iron silicates) —Nernst The 
change of free energy in the mixture of concentrated solutions 
—Hilbert Third note on algebraical invariants 

September.—Fncke A general arithmetical principle in the 
theory of automorphic functions —Kohlrausch On Lhe in 
fluence of time upon solutions of sodium Bihcates 

November —Peter Botanical work in the summer of 1892 
—Voigt On a problem in fluid motion —Sella and Voigt 
The rupture coefficient of rock salt —Kallius The neuroglia 
cells of peripheral nerves 

December —Wagner ■ The third (Peter Apian's) map of the 
world (1530) 
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MACPHhRSON S FAUNA OF LAKELAND 

A Vertebrate Fauna of Lakeland , including Cumberland 
and Westmoreland , with Lancashire North of the 
Sands By the Rev H A Macpherson, M A , with a 
Preface by R S Ferguson, F S A (Edinburgh D 
Douglas, 1S92 ) 

NTRODUCED to the vocabulary of naturalists by 
Mr H Cottrell Watson, more than fifty years ago, 
and that in the most prosaic way, the word u 1 akca,” as 
the name of an English district, still keeps its poetic 
fragrance, which is perhaps even intensified by its 
modern modification into “ Lakeland/ 1 notwithstanding 
the very technical prefix, as in the title of this book, of 
“ A Vertebrate Fauna n One is naturally led to think of 
that school of versifiers whose early efforts excited so 
many conflicting feelings when the century was young, 
but whose later lays have at length brought conviction of 
their worthiness to the minds of most One of their 
company, he who furnishes the motto of this journal, has 
especially been hailed as the Poet of Nature, and not 
only does the fame of Wordsworth wax yearly, but there 
are those who greet every line he wrote with adulation 
To such admirers the author of the book before us will 
seem to have missed his opportunity, in that we fail to 
find in the whole volume any indication of the penulti¬ 
mate Poet Laureate having ever belonged to the “ Verte¬ 
brate Fauna of Lakeland." Does this signify that 
naturalists are not poetical or that the great 14 Poet of 
Nature" was not a naturalist? The question is so 
momentous that we leave it for consideration by our 
readers, not daring to vouchsafe a reply, nor venturing 
to suggest to Mr Macpherson that he has been wrong in 
resisting the temptation to illustrate his work by quota¬ 
tions, that might be gathered by the handful from the 
thousands of verses which flowed from the pen of the 
bard of Rydal/' or any of his brethren 
We must acknowledge that we took up this volume 
with a slight prepossession against it We did not see 
why Mr Macpherson, already the joint author of a well- 
known and well-esteemed little book on the u Birds of 
Cumberland,” to say nothing of various contributions to 
Natural History journals, should need a preface for his new 
work by a gentleman who—whatever may be his legal and 
antiquarian renown (which we believe to be not small) — 
13 entirely unknown as a naturalist, and it seemed to us 
as though a kind of sub-episcopal imprimatur, which 
would be derogatory to a man of science, had been sought 
from the Chancellor of the diocese of Carlisle We have 
been glad to find this suspicion, perhaps ill-natured in its 
inception, wholly unfounded as we became acquainted 
with the contents, and we hereby make confession of our 
error, duly cautioning all others, and there may be a good 
many of them to whom the same thought may occur or have 
occurred, that any such hesitation is unnecessary The 
Preface, It is true, contains a benediction, but none can 
My it is a benediction that is undeserved ^The book is 
a real honest book, and one that no true zoologist can fad 
to discover has been wrought at with conscientious care, 
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unbounded labour, and a deep sympathy with the subject 
We are not going to hold It up a* a model “ Fauna " r 
there is evidence, notwithstanding what we have just said, 
of too much haste m its composition for that , but it 
certainly belongs lo the first class of books of its kind, 
while, should it be the author's good fortune to have 
another edition demanded, a severe revision might give it 
1 high place m that class We do not assume ourselves 
to be purists in style, but it does seem to us that the 
English language, as written by men of acknowledged 
literary merit, is wide enough to cover every shade of 
meaning, without the least necessity of bringing id words 
or phrases that border upon slang, anil certainly without 
using slipshod expressions that, if not altogether inap¬ 
propriate, are in many cases vague and therefore un¬ 
seemly in a book that may fairly claim to rank among 
scientific works We assure the author in all good will 
that these shortcomings, which might be so easily 
remedied, greatly dimmish the pleasure we derive from 
reading his volume 

Apart from Mr Ferguson's scholarly Preface, the book 
opens with more than one hundred pages of Prolegomena, 
and we are mistaken if the greater part of these will not 
prove to have greater interest for that incomprehensible 
person the General Reader than all that follow—the par- 
ticulars given in the bulk of the volume being mostly of 
especial and local value Not that wc use this last epi¬ 
thet in any invidious sense, for what should a local 
Fauna be but local? and Mr Macpherson has avoided a 
great error (into which the authors of some modem local 
Faunas have fallen), by rightly taking it for granted that 
the zoological readers who will use his book do not want 
to be instructed on points or matters concerning which 
they can obtain full information from man> other and 
more original sources, and thus he is able to husband his 
space for particular details, which are given in most cases 
with great precision But first of these Prolegomena afore¬ 
said—They begin, as every book of this sort ought, with 
what is practically a history of the subject , for it is a 
biographical notice of former Lakelandish worthies who 
have contributed to the Vertebrate Zoology of their 
district, and of these there is a good show , though there 
is no wonder that the earliest writers on the subject should 
possess but little scientific knowledge It is not every 
county that can produce a Willughby, a Sir Thomas 
Browne, or still less a J ohn Ray—but probably the earliest 
of the naturalists celebrated by Mr Macpherson were 
the equals of Charieton, Plot, or Leigh—all men worthy 
to be praised in their own line Yet setting aside these 
lesser lights, many of whom are lost to view in the glare 
that radiates from their successors, the two Heyshams 
(John, bom 1753, died 1834, and Ihomas Coulthard, 
born 179*1 died 1857), and the two Goughs (John and 
Thomas, whose joint lives cover all but a century and a 
quarter, 1757" 1880) —in each case father and son—were 
men deserving commemoration in any county, and the 
biographical notice of all four, written in excellent taste, 
will be gladly read by many who are not naturalists at all. 
For our own part we cannot help wishing that these 
biographical details had been longer, but the papers of 
the elder Hey sham are not forthcoming, neither is the 
manuscript Cumberland Ornithology, which the younger 
is supposed to have left^t his death The former, If still 
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existing would no doubt throw much light on more than treatise on the Variation of colour in Animals not much is 
fifty years of Cumbrian Natural History , but most likely to be said, and this capitulum will disappoint most who 
everything of value in the latter was communicated to consult it, while we take leave to observe that though 
Bell or Yarrell, with whom its author was in frequent many authorities are cited from the Carlisle Pahiolof 
correspondence, and during his later years he led a life these times to Or Caius of i 57 °i that learned man assuredly 
of seclusion The elder Gough was an extraordinary never wrote a book with a title so tautological as “A 
instnnce of a naturalist successfully pursuing his rartorutn antmahum ct avium stirpibus " which must 
vocation under a gTave difficulty, for the like have been taken (p, lxxvi, note) at second hand from one 
of which we can only call to mind Huber and of the popular writers, who imagine that birds are not 
M Van Wickevoort-Crommehn, since at an early age animals and do not know the technical meaning of 
he became blind from small-pox, and if he was thereby stirpes Albinescent specimens if not albinos have, it is well 
disabled from advancing investigation according to his known, a great charm for some collectors—why, scarcely 
bent, it did not hinder him from training his son to follow any reasonable being can say—and it is of them that our 
his footsteps and indoctrinating him with so wide an author chiefly discourses (using too a word—“leucot- 
attachment to science that he became an intimate friend ism 1 —quite unfariniliar, but apparently meaning the same 
and correspondent of Sedgwick the geologist and of as the recognised “ albinism ”) though so far as we know 
Cornelius Nicholson the antiquary,establishing with the little scientific interest attaches to them , but we do not 
latter’s aid the Kendal Literary and Scientific Institution quite see the point of his remarks (p^ Ixxvin) on “the 
The pious duty of celebrating lus predecessors’ obsequies tendency in the direction of variation of the Lakeland 
being performed, Mr Macpherson next turns to other Viper He only mentions two examples, and what are 
extinct mammals of Lakeland, and his researches re¬ 
specting the Wolf (an entire skeleton of which, found in 
a cave by Mr John Bcccham, is preserved in the 
museum at Kendal) and the Wild Boar have been re¬ 
warded by the discovery of documentary evidence not 
without interest, even if it does not add much that is of 
value to our information concerning these ancient beasts 
We have too some facts in relation to the Red Deer and 
the Wild Ox, though more is said of them, and some of 
it it of importance, in the body of the work (pp 50-76), 
and we do not see why the former at least of them should sidenng that these are species in what some would call 
be called extinct, seeing that though greatly restricted m the “ physiological ” sense—the sexes being outwardly 
range it still exists in freedom, while the latter, whose alike in the latter and wholly different in the former- 
right German name Mr Macpherson persistently curtails, the question deserved further attention than is bestowed 
misspelling it 11 Auroch ” for Aurochs, was undoubtedly upon it (pp lxxx—Ixxxi) 

the ancestor of the white breed, of which the last herd in More instructive is what follows on “ Bird Fowling ” 
the district, having been emparked at Thomthwaite near (as the author redundantly terms it) or rather we should 
Haweswater, was removed in or soon after 1630 to sav more instructive it might be There is mention (p 
Naworth, and by 1675 had ceased to exist A chapter lxxxvm) of the netting of Razorbills and Guillemots on 
devoted to <( The Destruction of Wild Animals” will the rocks of St Bees 1 , taken, we are told, from the 
be instructive reading to many people It contains “Sandford MS p 18, M but where this manuscript is to be 
what will be a revelation to those who can appreciate seen or of what age it may be we are not told, and the 
the facts of “how not to do it ” Our excellent forefathers language of the passage quoted only showB that it is not 
(and many of their descendants are not much wiser) exactly of yesterday Now the netting of Alcidee is not, 
knew very little of the way in which wild beasts could be ao far as we are aware, known to have been practised 
extirpated, and consequently the warfare against them elsewhere in Britain,and Mr Macpherson says the custom 
lasted for centunes Some few, still accounted enemies is obsolete in Cumberland, probably from there not being 
of the human race, yet defy their persecutors , but the birds enough left to make its continuance worth the while 
greater number have perished, and in the present depleted of the u Hivites," for it may be accepted as a universal rule 
state of the Mammalian Fauna of the British Islands, it that the taking of birds at their breeding haunts year after 
would be Inexpedient to point out how the extinction, at year, unless under such conditions as St Kilda presents, 
least ha parts, of some two or three species might be ac- must end in their diminution and may easily be carried 
complished In perhaps twice as many years The average on to their extinction 

gatnekeeper (fortunately or not) has very little knowledge For the rest of the Prolegomena there is no need to say 
of xoolDgy, and the average master even less. On this par- anything, and we willingly pass over the useless repre- 
tlcular we have no wish to enlighten either, so we shall sentation (p xevi) of the Polish Swan's trachea, though 
preserve a silence that all animals 1 friends will admit to we congratulate Mr, Macpherson on being able to figure 
be golden. Bui we must always remember that by far the (p cill) the foot of a real Westmorland Sea-Eagle, not a 
most destructive four-footed 11 vermin h of our day 11 re- mere u marauder from over the border”—as most of 
hgiously and rigorously preserved by a general senti the examples killed In England are—but a mournful relic 
meat, so much stronger than any law, in a way that would for all that. 

have caused to wohder those who lf kenned John Peel w Into the details of Lakeland species we shall not st¬ 
and hip forefathers. In favour of Mr Macpherson'snext tempt to enter To criticise that portion of the volume 
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they among so many ? Nevertheless the one figured is 
strange-lookmg enough, and it would have been satis¬ 
factory to be assured that Lhere can be no mistake in the 
determination of the species The succeeding chapter is 
devoted to Hybrid Birds, but here again we find not 
much of interest in a general way on that little-known 
and extremely interesting, not to say important, subject 
Mr Macpherson has been bo fortunate as to see more 
than one wild hybrid between the two British species of 
Sparrow (Passer domes ficus and P montanus) and con- 
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the critic should have nearly as much local knowledge as 
the author, and we pretend to none To some though 
not to a great extent the besetting sin of nearly all 
H Fauni 9 ts rt is evident, and that is the tendency to exalt 
the importance of the capture of stray individuals, 
this especially among birds The occurrence of 

these wanderers is undoubtedly worth recording, but 
that a zoologist should claim consideration for Cumber¬ 
land because a Saxicola isabelhna was shot there, 
or for Furness because a Fclagodroma manna was 
washed up on Walney, is an indication that he takes 
rather a narrow view of things—though we are bound tD 
admit that Mr, Macpherson at the same time descants on 
the merits of the Wheatear as a characteristic Lakeland 
bird , and, especially as befits one by descent " servile to 
Skyey influences", laments the almost complete absence 
from the Lakeland seas of the Manx Puffin, due no doubt 
to its extirpation in the neighbouring island, or its Calf, 
that gives it an English epithet nowadays inappropriate 
Indeed there is no fault to find with our author in Ins 
sympathy for the true denizens of his district, and the 
highest praise is due to him for the labour he lias exer¬ 
cised, of which almost every page bears witness, in telling ( 
their story To wind up we must add, what perhaps we 
ought to have said before, that for the purpose of this 
work “ Lakeland M consists of the counties of Cumberland 
and Westmorland, together with that part of Lancashire 
known as Lancashire Over-Sands, being identical, the Isle 
of Man excepted, with the " twelfth Province !| of Mr 
Watson's Cybele Brttannica , but the want of a map of 
the entire district is a grievous drawback, for which even 
the dozen or more excellent etchings, showing as many 
places of interest, do not wholly make amends 


THE EVOLUTION OF DOUBLE STABS I 
Die Entwickelung der Doppelstcrn-SysUme . Von T J. 

J See 60 pp (Berlin R Fnedlander uud Sohn, 

1693) 

HE essay which we review is a dissertation for the 
doctorate of philosophy of Berlin, and the author, 
Mr See, 19 an American, although he writes in German 

The component 9tar9 in double systems appear to be 
usually of comparable magnitudes, and are found to 
move in highly eccentric orbits This case the author 
holds to be the normal one, whilst the solar system, with 
Us one preponderant mass, and its nearly circular orbits, 
would be exceptional. 

He attributes the observed high eccentricity of orbit 
to the influence of tidal friction, and accordingly the 
greater part of the paper is devoted to the consideration 
of the results which will ensue from the supposition that 
each of two bodies raises in the other tidal disturbances, 
which are subject to frictional'resutance- 

If the rotations of the two bodies differ in speed, the 
problem la an insoluble one, without some postulate as to 
the law of the frictional resistance The author is, how¬ 
ever, of opinion that sufficient insight may be gained 
from the solution In the case where two equal bodies 
rotate with equal speed. This opinion seems justifiable, 
but U might have been well if the dynamical stability of 
equality of rotation had been explicitly pointed out. 

NO. 1 3 20 , VOL. 47] 


That there is such stability is clear from the considera¬ 
tion that, if one of the bodies rotates more rapidly than 
the other, it is subjected to a more rapid retardation of 
rotation, and there is accordingly a tendency towards the 
restoration of equality 

The influence of tidal friction on the elements of the 
orbit of a satellite and on the rotation and obliquity of a 
planet have been investigated in my several papers, and 
Mr See here adapts my conclusions to the case of the 
double tidal friction of two stars The adaptation is 
not difficult, for whilst the rate of change in the rotation 
of each star remains the same as though the other did 
not rotate, the rates of change of the elements of the 
orbit are exactly doubled Mr See has then redrawn 
the curves which exhibit the gradual transformation of 
the system, and, as might have been expected, finds 
them to have features closely similar to those of my 
curves 

The generality of these solutions is limited by the sup 
posed 'iinalJncss of the eccentricity and of the inclinations 
of the orbit and of the two equators to the plane of 
reference 1 he author, however, then passes to a second 
case, which is more special in that the equators of Ihe 
stars remain coincident with the plane of the orbit, but 
which is more general in that the eccentricity is not 
treated as being necessarily small The object is to obtain 
a numerical solution of the following problem —Two 
equal stars, each of three times the sun's mass, revolve 
in a nearly circular orbit at a distance equal to that of 
Neptune from the sun, and the rotation of each star is 
nearly equal to us orbital motion , it is required to find 
the greatest mean distance and the greatest eccentricity 
of orbit to which the system will change under the influ¬ 
ence of tidal friction 

Mr See solves thi? problem by methods analogous to 
those which I have employed, and finds that the mean 
distance will increase from 30 (Neptune's distance) to 50, 
and that the eccentricity will increase from an assumed 
initial value of one tenth to a maximum of about three- 
fifths, which is attained a little earlier than the maximum 
of mean distance 

It may be remarked that these results can only be very 
rough approximations to the truth, because the calculation 
is conducted on the supposition that the moment of inertia 
of each star is the same as that of a homogeneous 
sphere of the same mass and radius, whereas it is obvious 
that the stars would really be highly condensed spheroids 
of great oblateness 

It is to be regretted that the calculation has not been 
repeated with variations of the assumed initial conditions 
It is easy to see that a change in the assumed degree of 
concentration of the stars would give very different re¬ 
sults Supposing, for example, the stars had had only 
half the diameter assumed, the rotational moment of 
momentum would have had a quarter of its value m Mr 
See's example. Now the enlargement of orbit is duo to 
the transference of rotational to orbital moment of 
momentum, and thpa the transferable moment of momen¬ 
tum would only have amounted to one quarter of its former 
value. But the orbital moment of momentum vanes 
as the square root of the mean distance, and hence the 
enlargement of the orbit cpuld not have been so much as 
one-sixteenth of its former value. We may feel sure that 
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the increase in the eccentricity or orbit would also have 
been largely reduced 

Notwithstanding this criticism! it appears to me that 
Mr See fairly establishes the proposition that a high 
eccentricity is explicable by means of tidal friction 

Tuming r then, to the question of the relative masses or 
the components of double star systems, Mr See remarks 
with justice that the comparable brightness of the com¬ 
ponents renders it highly probable that the masses are 
also comparable, and he sees in certain results of M 
Poincard and of my own an evolutionary explanation of 
this fact 

Jacobi first showed than an ellipsoid of homogeneous 
fluid, with its three axes bearing to one another proper 
proportions, is a figure of equilibrium wben it rotates 
about its smallest axis with a proper angular velocity 
M Poincard next showed that if the length of the Jacobiaji 
ellipsoid exceeds the breadth in a certain ratio, the equili¬ 
brium becomes unstable, but that there is a stable 
figure which may be de sen bed as a Jacobian ellipsoid 
with a furrow nearly round the middle, so that it resembles 
an hour-glas9 with unequal bulbs If we trace the further 
development of the hour-glass we find its neck gradually 
thinning, and finally rupturing the figure of equilibrium, 
henceforth consists of two detached masses 

My own attack on this problem was from the opposite 
point of view, for I endeavoured to trace the coalescence 
of a pair of detached masses so as to form an hour-glass 
or dumb-belL 

Mr See reproduces the figures illustrative of both these 
investigations, and remarks that they both show that when 
there is a gradual detachment from a rotating figure of 
equilibrium, the detached portion will not normilly be 
a ring, but that there will en9ue two quasi-spheroidal 
masses of matter of comparable magnitude He also 
remarks that if the fluid be heterogeneous, the ratio of the 
masses will be much smaller than when it is homo 
geneous 

In the discussion of these figures of equilibrium the 
wording of the essay appears a little careless, for it might 
naturally be supposed to mean that increase of angular 
velocit) 19 a necessary concomitant of the rupture of the 
neck of the hour-glass Now it is a somewhat paradoxical 
fact that, with constant density, the longer elongated 
figures of equilibrium rotate more slowly than the shorter 
ones, and it might therefore seem that the rupture of the 
neck should go with retardation of angular velocity But 
it is the value of the square of the angular velocity divided 
by the density which determines the length of the 
elongated figures, and thus increase of density tells in 
the same way as retardation of angular velocity In the 
history of a nebula the only condition for rupture which 
can be specified is that of contraction 

The probability of^this view of the genesis of double 
stars is strikingly illustrated by a number of drawings by 
Sir John Herschel of various nebula The great similarity 
between Herschel'i nebula and the theoretical hour-glass 
is obvious It may be hoped that In the book which Mr 
See promises he will also illustrate this point by photo¬ 
graphs 

Annulation is usually accepted as the mode of separa¬ 
tion in the nebular hypothesis, but, as already stated, this 
is held by Mr See to be exceptional He thus regards 
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the ring of Saturn as being as exceptional in its history as- 
it now is in appearance. Where he maintains that Saturn's 
ring will never coalesce into a satellite, he might with 
advantage have referred to the remarkable investigations 
of M Roche, 1 who showed that a satellite would be torn 
to pieces by tidal action if it revolved at a distance of 
less than 2*44 times the planet's radiu9 We may here 
note the interesting fact that whilst Saturn's nng almost 
touches “ Roche's limit” on the inside, the Martian satel¬ 
lite, Phobu9, and the fifth satellite of Jupiter 1 almost touch 
it on the outside 3 

In order to prove hiB thesis as to the highness of the 
eccentricity and the comparability of ^masses, Mr See 
gives a careful table of the observed elements of the orbits 
and of the relative brightnesses of seventy-three pairs of 
double stars The values of the elements are of course 
open to much uncertainty, but the mean eccentricity, 
which 19 found to be '45, must lie near the truth In the 
few cases in which the masses have been determined, 
they are found to be comparable, and the comparability 
of the brightnesses confirms the generality of this law. 
Thus the facts of observation agree with our author’s 
ideas 

Mr See must be congratulated on having written an 
essay of great cosmogomcal interest, and although his 
theory may never be susceptible of exact proof, yet there 
is sufficient probability of his correctness to inspire us 
with fresh interest in the observations of double stars 

G H. Darwin 


MAGNETIC INDUCTION IN IRON AND 
OTHER METALS 

Magnetic Induction m Iron and other Metals By J A. 
Ewing, F R S J (London Electrician Office) 

N this admirable book Prof Ewing has brought 
together matter which was before to be found only 
in the journals of learned societies, and he has also 
given a full account of his own researches m magnetism - 
The book is written in a lucid style, and is supplied with 
numerous references to original papers 
In Chapter I Prof Ewing explains clearly the mean¬ 
ing of such terms as "intensity of magnetisation ” and 
the like, which many students have difficulty id under¬ 
standing As stated in the preface, he has "endeavoured 
to familiarise the student with the notion of intensity of 
magnetisation (I) as well as with the notion of magnetic 
induction (B) 11 When endless magnetic circuits are dis 
cussed, it is convenient to talk of " permeability H and " in¬ 
duction ”, on the other hand, " magnetic poles H and 
"magnetisation" are just as important when permanent 
magnets are dealt with. The magnetisation of ellipsoid* 
and the influence of the shape and dimensions of 
magnetised bodies upon magnetic quality are fully 
treated. 

1 “Acid del Sotoncae da hffontpellar ” voL i (1847-50), p. 945. SmkIu 
D arwin, Hmrptr’i Afsniitu, June, iBfl^ 

1 Tht valuta given dt Barnard (Natukb, p 377) maka (be dirtmocc 
113,000 mile*, ana Roche's limit 107.000 rallam. 

a It la pr»«r 10 warn Lbe readar that Rocha'a limitdapandi to >oma ealeni 
on the density of ibe planet For tbe ana It will be about ou-tenth of the 
earth’s distance from the son. Thus a body of planetary site cannot move 
In a highly eccentric orbit, 10 that Its perihelion distance la one-tenth, with 
out bring broken np Into meteorites , and ooovenely a flight of reetaoritsa 
with leas than the same parihllioo distance can never coalesce Into »- 
planet. 1 
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Chapters II and III. arc devoted to measure merit a of 
magnetic quality by the magnetometer and ballistic 
methods With respect to the former very full informa¬ 
tion is given as to the construction of the apparatus and 
its use. 

The earth's coil as a means for calibrating the 
Ballistic Galvanometer is fully explained, as also 
that of a solenoid and current Mention is not made 
of a convenient method of calibration in which 
the quantity of electricity passed is given directly 
A T 

by Q =- f where A is the deflection corrected for 

1 a 2TT 

decrement, a is the steady deflection due to unit current, 
and r Is the periodic time of the ballistic needle Here 
a andr are quantities very readily obtained 
The chapter concludes with a full description of Dr 
Hopkinson's “ Bar and Yoke " method 
Chapter IV contains valuable information with regard 
to curves of induction and hysteresis in the case of 
wrought iron, steel, and cast iron, which will be of use 
to the electrical engineer m the design of dynamo electric 
machinery. The effects of annealing and stretching iron 
are brought forward and well illustrated 
The next chapter, on magnetic hysteresis, is perhaps 
the most important in the book It commences by giving 
a clear definition of hysteresis, the eflects of which are 
amply illustrated by curves, and stress is laid upon the 
definition of permeability as being the ratio of B to 
H with certain limitations 
The dissipation of energy through magnetic hysteresis 
-which plays such an important part in the design of 
cores for transformers, and the armatures of dynamos—is 
fully treated. 

The remarks on magnetic viscosity towards the end 
of the chapter are worthy of very careful consideration 
The author points out that in the case of quick cycles, 

j H^/I may be widely different from what is found to be the 

case by static methods, and further remarks that experi¬ 
mental evidence is wanting under this head 1 
Chapter VI. treats of magnetism in weak fields. The 
author refers to experiments by Lord Rayleigh and 
himself, In which the time effect upon magnetism is 
clearly shown—the creeping up of the magnetism going 
on for a considerable time. 

Magnetism In strong fields is discussed in Chapter 

VII. The 11 Isthmus Method " introduced by the author 
and Mr. W. Low in 1887 is capable of producing mag¬ 
netic fields of enormous strength In giving his 
conclusions from experiments by the isthmus method 
the author states, “there 11 apparently no limit to the 
value to which the induction may be raised. But, when 
we measure magnetisation by the intensity of magnetism 
1, we are confronted with a definite limit—a true satura¬ 
tion value, which 10 reached or closely approached by 
the application of a comparatively moderate Magnetic 
force 

A full account of Dr Hopkinson's researches on the 
effect of temperature on magnetism is given In Chapter 

VIII. , and reference is made to the identification of 
recalescence with recovery of the magnetic state 

* For iwmi MPgr l nin upon Musfttk VUooihy **• ■ pipw by J. 
Hopfcfam, F.R.B ,mud a HopkloJonlQ EUctrinm >, September 9, 1B92, 
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In the latter part of the chapter hysteresis, in the 
relation of magnetic susceptibility to temperature, 
is dealt with, and mention is made of the wide 
range of temperature through which the alloys of 
iron and nickel may exist in either the magnetic or non¬ 
magnetic state. 

Reference is made to the researches on recalescence of 
Osmond, who has since shown the marked influence of the 
initial temperature, and the rate of cooling on recal¬ 
escence in the case of chromium steel Dr Bottomley 
has shown that the alloys of chromium and steel in the 
unannealed state have exceptionally high magnetic 
qualities, which are confirmed by experiments of Dr. 
Hopkinson. 

In Chapter X the magnetic circuit is discussed, and 
the way in which it is applied to the design of dynamo 
electric machines and transformers. Reference is made 
to the important work of Dr* J and E Hopkinson and 
Kapp upon this subject — more especially in con¬ 
nection with dynamo electric machinery In pursuing 
the analogy of the magnetic circuit to the ordinary 
conduction equation, Prof Ewing lays stress upon 
the fact that the permeability (p) is a function of the 
induction (B), and this is a point which cannot be too 
strongly urged Much that is in this chapter has great 
practical importance—the treatment of the subject being 
considered from a graphical, as well as analytical, point of 
view The chapter ends with an account of the influence 
upon magnetism by cuttings and the compression of 
joints in magnetic circuits 

The last chapter gives a complete account of the 
different theories of magnetism Weber’s theory is dis¬ 
cussed with modifications by Maxwell and Wiedemann, 
to which are added Prof Ewing's own views of the 
subject He goes on to show that the reduction of 
hysteresis by vibration is explained by the molecular 
theory of magnetism,—and further supposes that time- 
lag in magnetism can be accounted for by it The book 
ends with an account of Ampere’s hypothesis of 
magnetic molecules E Wilson. 

OUR BOOK SHELF . 

ForschungsbenchU aus der Biologischen Station su 
P/on Theil 1 Faumstische und biologjsche Beobach- 
tungen am Gr Pldner See Von Dr Otto Zacharlas, 
Direktor der Biologischen Station. (Berlin R Fned- 
lander und Sohn, 1I93-) 

The first report of investigations from the biological 
station of Plbn, in Holstein, hat just been issued It 
is a journal of 52 pages with one plate, bearing on the 
front of the cover a neat representation of the turreted 
three-storey building reflected in the quiet waters of the 
inland lake, and on the back a list of the regulations 
observed in the management of the station 

In his introductory remarks the Director, who has 
already made his views known with regard to the im¬ 
portance of freshwater laboratories in the pages of several 
German scientific periodicals, gives a brief sketch of the 
advance already made in this direction in Italy, France, 
and America. 

The first paper gives a list of the fauna at present 
known to inhabit the lake. This occupies seven pages ; 
and fourteen names, being printed in italics, signify that 
they are new to science. The new species and genera 
are treated in detail In the second paper The greatest 
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number occur amongst Rotatoria , but additions are also 
made to the Rhisopods, Heliosoa , and Infusoria No new 
forms appear to have been found amongst the Crustacea, 
mollusca, or Ashes 

A third paper deals with the distribution and special 
natural history of the forms met with, and with the com¬ 
parison of the plankton at different seasons 

There are no foot-notes through the number, but all 
references to literature are formed into a numbered table 
at the end The plate, which is one of Klinkhardt’s, of 
Leipzig, shows a number of the new forms discovered 
The investigations are almost entirely on the minute 
floating organisms, as must necessarily be the case at 
this date with all freshwater work not connected directly 
with pisciculture 

The British Journal Photographic Almanac for 1893 
Edited by J Traill Taylor (London Henry Green¬ 
wood, and Co , 1893 ) 

This annual volume contains, as usual, a vast amount 
of useful information gathered from workers in all the 
various applications of photography After a brief sum¬ 
mary, in which the editor refers to some of the chief 
advances made in the science of photography during the 
past year, mentioning, for instance, Mr Dallmeyer's 
telephotographic lens, Mr Willis’s improvement in the 
p’atinotype process, &c , he devotes a few pages to " some 
photographic methods of book illustration ” Then come 
short contributions in which everyonehas something special 
to say, whether it relates to a new mounting medium,a per¬ 
manent toning bath, or pinhole pictures, &c They are far 
too numerous to mention individually, but will be found 
most interesting reading u Epitome of Progress’' is the 
title of a series of notes by Mr Traill Taylor, in which 
he refers briefly, and in some cases at length, to new 
methods, remedies, dec, and instruments used in the 
practice of the art The formulae and tables are as 
numerous as ever, while all the other information, such 
as lists of photographic societies, &c , have been brought 
up to date The volume is copiously illustrated 

studies m Corsica By John Warren Barry, M A 
(London Sampson Low, Marston, and Co, 1893) 

Mr Barrv has twice visited Corsica, the first visit being 
of less than five months’ duration, while the second 
extended from September 1882 to February 1885 He 
has thus had ample opportunities for the study both 
of the island and of its people, and in the present 
volume he sums up his impressions very brightly and 
pleasantly Most readers will probably like best the 
chapters on life at Ajaccio, but they will also find much 
to interest them in what the author has to say about the 
Bush of Corsica and of the Mediterranean region 


LETTERS TO THE EDITOR, 

[ Tkt Editor dots not hold himself responsible for opinions ex¬ 
pressed by hu correspondents . Neither can he undertake 
tp return , or to correspond with the writers of , rejected 
manuscripts intended for this or any other part of Nature. 
No notice u taken of anonymous communications ] 

Luminous Earthworms. 

I HAVE recently received from a correspondent a statement 
which ia sufficiently valuable to crave public attention. It opens 
up withal a very f as c i n ating field of investigation, and one 
which, though It has by no means been altogether neglected by 
foretime naturalists, is as yet far from being folly understood. 

Writing from Richmond, Surrey, the Rev Alfred Geden, 
M. A., says 1— 11 1 have just heard Of a phenomenon in the worm 
wo^d which Is new to me My slater declares that one day 
left summer, Jn a village on the Thames, she saw a ‘ phot 
phareecent worm,’and describes Lbe creature as about one and 
a half loehn long, worm-like in all re spec is My sister Is sure 
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it was not an ordinary glow-worm, with which she is perfectly 
familiar , and, moreover, she called the attention of a counn 
to the creature at the time, who corroborates her account, Are 
there worms in England capable of emitting light besides the 
glow-worm ? If bo, are they at all common 

In reply to a senes of questions, I was able to elicit these 
further particulars 1 —" It was In a garden in the village of Long 
WiLtenham, near Didcot, on a dark evening in the latter part of 
* September last [1892], or the beginning of October My sifter’s 
attention was attracted by the light on the ground, and she 
picked the worm up While she cannot positively assert that 
she saw it in motion on the ground, it certainly wriggled in her 
hand For a few seconds also after putting it down her fingers 
remained phosphorescent 11 

The notice of the public, 10 far as I have been able to ascer 
tain, was first directed to this phenomenon among earthworms 
by Grimm in 1670, but scientific observation, as we now under 
stand it, was then scarcely known A century elapsed before 
any further record was made in the periodicals of Europe which 
I have consulted, then came a paper by Flaugerguea in 17S1 
This article, which appeared in Lichtenberg's magazine, wa>, 
written in German In 1873 Cohn’s observations on the same 
subject were puhliahed in the well known Zeitschrijt fur Wis 
seusch Zool , while numerous recent writers have further con 
tnbuted to our knowledge, especially in relation to the Con 
(mental species 

Thus in 1872 an article appeared in the French Annals of 
Natural Science, by Pancen, entitled 11 Studies in the Thob 

f ihorescence of Marine Animals,” in whio^vJie states that the 
ummoaity observed in ihe case of certain (*rth> worms is due 
to a secretion from the girdle, where special glands exist, and 
that by the evolution of light there was no perceptible raising of 
the temperature In this respect, therefore, the earthworm’s 
glow corresponds with that emitted by the firefly, Noctiluca, 
and glow-worm One investigator at least has tested the colour 
and composition of the luminosity by the spectroscope, and says 
that it ii not uni-coloured or monochromatic, but compounded 
chiefly of the red and violet rays OLher students regard the 
substance which produces the light os homogeneous 

In 1838 Eversmann published an article on a night-shining 
w orm in Russian, and in iSyiiun English naturalist named Breese 
delivered an address on the earthworm before the West Kent 
Natural History Society, from a meagre abstract of which we 
learn lhal he had spem some years on the subject of annelid 
luminosity, having studied 1L historically from the year 1805, 
when Viviani wrote on the phosphorescence of the sea, down to 
the date of his own delivery According to Breese the lumi 
nosily exists Jn the excreted glutinous material with which the 
outer skin of the animal is covered 

More than one creature has at different times borne the name 
of the phosphorescent worm In 1837 Dugfcs, a French writer, 
described a species under this name ( Lumbncusphosphoreus ), 
with a girdle extending from the 13th to the 16th segments, and 
a somewhat flattened body behind. After the lapse of exactly 
half a century this curious creature was examined again, and 
named by Giard Photodrilus, or the luminous worm It has 
eight sela, just as our common species have, but they are 
separate, and not in couples. There is no gizzard, nor doefc the 
lip dovetail into the segment behind It is a small, transparent, 
rose coloured worm, and decidedly phosphorescent 

In 1843 when the British Association met at Cork, specimens 
of an annelid were exhibited by Dr. Allman, which he had dis 
covered in the bogs of the south of Ireland, and which was the 
cause of a luminous appearance When irritated the worm gave 
out a phosphorescent light, which Is said to have been much in¬ 
creased by exposing the creature to the vapour of alcohol The 
light was of that peculiar soft greenish hue which is character¬ 
istic of the phosphoretence observed m light-giving animals, 
and familiar to most readers In connection with ine glow-worm 
Another gentleman was reported to have observed the same 
peculiarity In some annelids which exist in the bogi of Con¬ 
naught I have been unable to find any recent reference to or 
confirmation of these curious observations. Ten yean later Mr 
Henry Cox exhibited an earthworm which was phosphorescent 
at a meeting pf the Literary and Philosophical Society of Liver 
pool, held November 14, 1853. 

While few records of a trustworthy nature respecting the obser¬ 
vation of luminous worms in Britain arc available, a good deal has 
been done by our Continental fellow-work era. Vejdoviky, 
who wrote a very valuable work 00 the various spedes of on- 
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valid* in 1S84, gives ui some results of his personal experience, 
which I believe hive never been placed before Lhe h nglish 
reader He lays that he had the good fortune once at least to 
observe an interesting case of phosphoresence in connection 
with the brandling It was one warm July night in the year 
1881, When hb'WM exploring a dung heap Naturalists do nut 
usually worto with kid gloves and diamond rings Presently a 
spot of so ft, bluish white light appeared, which, however, was 
changeful and unsteady Now It would disappear, then return 
anew and shine forth over n larger space, though never wiLh a 
brilliant hue He thereupon removed a portion of the manure 
from the spot where he had observed the luminosity, and fuund 
that the light appeared brighter, and shone for a longer time 
without disappearing, or before ic migrated to another spot By 
means of a lantern Vejdovsky was able to secure a larjje number of 
specimens of the brandling from the dung heap, which he placed 
in a vessel for the purpose of subjecting them to careful obser 
vation To bis great surprise he found that his finger soon 
glowed in the darkness with the phosphorescence, which ex¬ 
tended generally over the hand where it came into-contact with 
the worms. It was therefore apparent that the luminosity was 
the product of a fluid secreted by the cutaneous glands, which 
had attached itself to the hand of the investigator, and now 
manifested itself in this curious way 

We have an interesting observation on the same subject by 
Prof von Stem, which was published at Leipzig in 1883 One 
evening in the middle of September the Professor was spending 
some time with a circle of friends at a parsonage not far from 
Potsdam, when the conversation turned upon phosphorescence 
and ihe phenomena of light Hereupon one of the younger 
members of the family—who are usually the keenest and most 
shrewd observers of Nature, and the best friends of the naturalist 
—observed that Lhere were fountains in the adjoining gardens, 
the water from which was frequently observed to be full of 
light-bearing creatures when it was violently agitated He re¬ 
garded Lhe affair at first simply as a hoax, or an attempt to make 
a fool of him—as people arc ever ready to do with a habby-nder 
—but ascertained eventually that the luminosity was due to the 
presence of a species of worm which possessed the property of 
shining when disturbed As with Vejdovsky, so witn Prof 
von Stein, the finger which had come into contact wiLh ihe 
worm continued to glow for some time after What species of 
worm was under observation 11 not recorded 

It now becomes a question, What end could be served 
thereby? The philosopher no sooner learns a new fact than he 
begins to pry into the secret which lies beneath, and stands to 
it ai cause to effect We have analogy lo guide us The water 
worms may be compared with the marine animals which pro 
duce phosphorescence, while the brandling may be studied in 
the light of the glow-worm It maybe objected that as worms 
have no eyes there can be no advantage in their luminosity 
But such an argument would be based on the erroneous assump¬ 
tion that a creature without eyes is incapable of receiving 
impressions from light That worms are influenced by light is 
proved both by their habit of avoiding light, and by the evpen 
menu which have been earned out by various Btudents Darwin 
remarks that as worms are destitute of eyes he at first thought 
they were quite insensible to light* He found, however, that" light 
affects worms by its intensity and by its duration 11 Hoffmeister 
slates that with the exception of a few individuals worms are 
extremely sensitive to light, and from my own observations I 
have been able to demonstrate that there are marked differences 
in the susceptibility of the different species—some being very 
much more susceptible than others. 

Now U follows that If a number of species of worms lived 
together in one place, as they usually do in a manure heap, it 
would be a great advantage for a given species to possess a dis¬ 
tinguishing feature, such as that of luminosity, to enable two 
individuals (o discover each other's whereabouts, just as the 
male glow worm detects the female by the light emiUed from 
her upturned abdomen. We have) moreover, the fact that 
certain species of earthworm are characterised by ■ peculiar 
■odour, which must be of great service In preventing promiscuous 
-copulation and hybridity, Though earthworms are destitute of 
uaial organs they can detect odours, and though sightless they 
-are affected by light 
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It would be an easy Lhing for any one living In the country, 
with access to an old manure heap, where the brandling {AUoh- 
bophora fattida, Sav ) usually abounds, to ascertain whether such 
luminosity is of common occurrence, and it would be excep¬ 
tionally valuable to record the period of the year, the state of 
the atmosphere, the age of the moon, and other data which 
would enable the specialist to arrive at a satisfactory conclusion 
I shall be glad to receive communications, addressed "The 
Grove, Idle, Bradford,” from observers who may find pleasure 
in such pursuits Hildfric Friend 

Quaternions and the Algebra of Vectors 

In a recent number of this Journal (p 151) Mr 
McAulay puts certain questions to Mr Heaviside and to me, 
relating to a subject of such importance as lo justify an answer 
somewhat at length I cannot of course speak for Mr Heavi¬ 
side, although I suppose that his views are not very different 
from mine on the most essential points, hut even if he shall have 
already replied before this letter can appear, I shall be glad to 
add whatever oT force may belong to independent testimony 

Mr McAulav asks " What is the first duty of lhe physical 
vector analyst, quti physical vector analyst?” The answer is 
not doubtful It in lo present Lhe subject in such a form as to 
be most ensily acquired, and moBt useful when acquired 

In regard to the slow progress of such methods toward recog¬ 
nition and use by physicists and others, which Mr McAulay 
deplores, it does not seem possible to impute it to any want of 
uniformity of notation I doubt whether there la any modern 
branch of mathematics which has been presented for so long a 
lime with a greater uniformity of notation than quaternions. 

What, then, is the cause of the fact which Mr McAulay and 
all of us deplore ? It is not far to seek We need only a glance 
at Lhe volumes in which Hamilton set forth his method No 
wonder that physicists and others failed to perceive the 
possibilities of simplicity, perspicuity, and brevity which 
were contained in a system presented to them in pon¬ 
derous volumes of 800 pages Perhaps Hamilton may 
have intended these volumes as a sort of thesaurus, anil we 
should look to his shorter papery for a compact account 
of bis method But if we turn to his earlier papers on Quat¬ 
ernions in the Philosophical Magazine , in which principally he 
introduced Lhe subject lo the notice of his contemporaries, we 
find them entitled "On Quaternions , or on a New System of 
Jmagmanes in Algebra, and in them wc find a great deal 
about imaginaries, aud very little of a vector analysis To show 
how slowly lhe sjslem of vector analysis developed itself m the 
qunlernionic nidus , weneed only say that the symbols S, V, and 
V do not appear until two or three years after the discovery of 
quaternions In short, it seems to have been only a secondary 
object with Hamib^n to express the geometrical relations of 
vectors, -secondary in time, and also secondary cm this, that it 
was never allowed to give shape lo his work 

Bui this relates to the past In regard 10 the present stains , 
I beg leave to quote what Mr McAulay has said on another 
occasion (see Phil Mag June, 189a) —"Quaternions differ 
in an important respect from other branches of mathematics 
that are studied by mathematicians after they have in Lhe course 
of years of hard labour laid the foundation of all their future 
work In nearly all cases these branches are very properly so 
called, They each grow out of a definite spot of the main tree 
of mathematics, and derive their sustenance from the sap of 
the trunk as a whole. But not so with quaternions To let these 
grow In the brain of a mathematician, he must start from the 
seed as with the real of hn mathematics regarded as a whole 
He cannot graft them on his already flourishing tree, for they 
will die Lhere They are Independent plants that require sep 
arate sowing and the consequent careful tending ” 

Con we wonder that mathematicians, physicists, astronomers, 
and geometers feel some doubt as to the value or necessity of 
something so separate from all other branches of learning? Can 
that be a natural treatment of the subject which has no relations 
to any other method, and, as one might suppose from reading 
some treaties*, has only occurred to a single man ? Or, at best, 
Is it not discouraging to he told that in order to me the qualer- 
ulonlc method, one must give up the progrew which he has 
already made In the pursuit or his favourite science, and go back 
to the beginning and start anew on a parallel course ? 

I bellevt, however, that If what I have quoted Is true of vector 
methods, it U because there-11 something fundamentally wrong 
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in the presentation of the sabject O[ course, in tome seme 
and to some extent it is andmuat be true Whatever 11 special, 
accidental, and Individual, will die, as It should , but that which 
is universal and essential should remain as an organic part of 
the whole intellectual acquisition. If that which is essential 
dies with the accidental, it must be because the accidental has 
been given the prominence which belongs to the essential, For 
myself, I should preach no such doctrine to thoae whom I wish 
to convert to the true faith 

In Italy, they say, all roads lead to Rome In mechanics, 
kinematics, astronomy, physics, all study leads to the considera 
lion of certain relations and operations These are the capital 
notions , these should have tne leading 'parts in any analysis 
suited to the subject. 

*1 wished to attract the student of any of these sciences to 
an algebra for vectors, I should tell him that the fundamental 
notions of this algebra were exactly those with which he was 
daily conversant I should tell him that a vector algebra is so 
far from being any one man's production that half a century 
ago several were already working toward an algebra which 
should be primarily geometrical and not arithmetical, and that 
there is a remarkable similarity in the results to which these 
efforts led (see Proc A A A S for 1886, pp 37, ff ) I should 
call his attention to the fact that Lagrange and Gauss uBed the 
notation (o£y) to denote precisely the same os Hamilton by his 
b(a£y), except that Lagrange limited the expression to unit 
vectors, and Gauas to vectors of which the length 11 the secant 
of the latitude, and I should Bhow him that we have only to 
give up these limitations, and the expression (m connection with 
ine notion of geometrical addition) is endowed with an immense 
wealth of transformations I should call his attention to the 
fact that the notation [^rj, universal in the theory of orbits, is 
identical with Hamilton’s V(p,p a ), except that Hamilton lakes 
the area as a vector, t t, includes the notion of the direction of 
the normal to the plane of the triangle, and that with this 
simple modification (and with the notion of geometrical addi¬ 
tion of surfaces as well as of lines) this expression becomes 
closely connected with the first-mentioned, and is not only 
endowed with a similar capability for transformation, but en¬ 
riches the first with new capabilities In fact, I should tell him 
that the notions which wc use in vector analysis are those which 
he who reads between the lines will meet on every page of the 
great masters of analysis, or of those who have probed deepest 
the secrets of nature, the only difference being that the vector 
analyst, having regard to the weakness of the numan intellect, 
does as the early painters who wrote beneath their pictures 
11 This is a tree,” 11 This is a horse " 

I cannot attach quite so much importance as Mr. McAulay to 
uniformity of notation That very uniformity, if It existed 
among those who use a vector analysis, would rather obscure 
than revpal their connection with the general course of 
modem thought in mathematics and physics There 
are two ways in which we may measure the progress of 
any reform The one consists in counting Lhose who have 
adopted the shibboleth of the reformer! , the other measure ib the 
degree in which the community is imbued with the etsential 
principles of the reform I should apply the broader measure 
co the present case, and do not find it quite so bad as Mr 
McAulay does 

V et the question of notations, although not the vital question, 
Is certainly important, and I assure Mr McAulay that reluc¬ 
tance to make unnecessary Innovations in notation has been a 
very powerful motive in restraining me from publication. Indeed 
my pamphlet on "Vector Analysis,” which has excited the 
animadversion of quaternioniiu, was never formally published, 
although rather widely distributed, so long as I bad copies to 
distribute, among those who I thought might be interested in 
the ilibject. I may say, however, since I am called upon to 
defend my position, that I have found the notations of that 
paarddet more flexible than those generally used Mr McAulay, 
at least, will nodantand what I mean by this, if I say that some 
of the relations which he has thought of sufficient Importance to 
express by means of special devices (see Proc. JL S E , for 
1&90-91), may ba expressed at least as briefly In the notations 
which I bare used, and without special devices. But I should 
not have been latUfiod for the purposes of my pamphlet with 
any notation wfitah should suggest even to the oaruoia render 
any connection with the notion of the quaternion. For I con- 
fcw that one of my objects wan to show that a systemx»f vector 
nqtlyiis does not Enquire any support from the notion of the 
quaternion, or, I may add, of the imaginary In algebra. 
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I should hardly dare to expreas myself with so much freedom, 
if I could not shelter myself behind an authority which will not 
be questioned 

I do not see that I have done anything very different from 
what the eminent mathematician upon whom Hamilton's 
mantle has fallen has been doing, it would seem, unconsciously. 
Contrast the system of quaternions, which he has described In 
his sketch of Hamilton x life and work In the North British 
Review for September, 1866, with the system which he urges 
upon the attention of physicists in the Philosophical Magazine 
In 1890 In x866 we nave a great deal about imaglnaries, and 
nearly as much about the quaternion In 1890 we nave nothing 
about imoginanes, and little about the quaternion Prof Tali 
has spoken of the calculus of quaternions as throwing off In the 
course of years its early Cartesian trammels. I wonder that he 
does not see how well the progress in which he has led may be 
described as throwing on the yoke of the quaternion A 
characteristic example is seen in the use of the symbol v 
Hamilton applies this to a vector to form a quaternion, Tait to 
form a linear vector function But while breathing a new life 
into the formulae of quaternions. Prof Tait stands stoutly by the 
letter 

Now I appreciate and admire the generous loyalty toward 
one whom ne regards as his master, which has always led Prof 
Tait to minimise the originality of his own work in regard to 
quaternions, and write os If everything was contained in the 
ideas which flashed into the mind of Hamilton at the classic 
Brougham Bridge But not to speak of other claims of 
historical justice, we owe duties to our scholars as well as to our 
teachers, and the world is too large, and the current of modern 
thought is too broad, to be confined by the ipse dixit even of a 
Hamilton J WlLLARD GlBDS 

Glacial Drift of the Irish Channel 

It seems of interest to record that the eunte or microgramte 
containing blue amphibole (Riebeckite), the rock noticed by 
Mr P F Kendall In the drifts of the Isle of Man and Caernar¬ 
vonshire, occurs abundantly In the form of small pebbles on the 
shore at Killiney, co Dublin, doubtless derived from the 
" glacial gravels ” of the coast I have also found a pebble in 
the raised beach at Greenore, co Dowd 

Mr Teall’s description of the rock of Ailsa Craig (Mtneral- 
ogical Magazmt, voL lx, p 219) enabled the very characteristic 
pebbles collected by Mr Kendall to be referred to that mail as 
a source, or to formerly existing bosses south of or adjacent to it 
As far as I am aware, all the material 11 in the form of pebbles, 
often only an inch in diameter. This 11 hardly likely to be Its 
original condition, if removed by ice from Ailsa Craig, and is 
only one of many points that indicate a redistribution of our so- 
called "glacial' 1 oedi by subsequent action of rivers or other 
waters, GRENVILLE A J COLE, 

Royal College of Science for Ireland, Dublin, 

March 12 


THE SACRED NILE 

'T^HAT Egypt is the gift of the Nile is a remark we owe 
* to the father of history, who referred not only to the 
fertilising influence of the stream, but to the fact that 
the presence of the Nile and its phenomena are the 
conditions upon which the habitability of Egypt alto¬ 
gether depends That that part of Egyptian, archaeology 
and myth which chiefly interests astronomer* is also the 
gift of the Nile is equally true 

The heliacal rising of Sinai and other stare at the time 
of the commencement of the Inundation each year, all 
the myths which grew out of the varloue symbols of the 
stars so used, are so many evidences of the large share 
the river, with its various water levels at different times, 
had in the national life. It was, in fact, the true and unique 
basis of tin national life. 

In t&t* the Nile had a compeer, or even compeers. 
What the Nile was to Egypt tne Euphrates and Tigris 
Were to a large region of Western Asia, where also we 
find the inn del flood to have been in ancient times a 
source of fertility over an enormous area which Is bow 




March i6 , 1893] 


NA TURE 


465 


desert, the plains being’ broken by the remains of the 
ancient canals 

What more natural than that Euphrates, Tigris and 
Nile were looked upon as deities , that the Gods of 
the Nile valley on the one hand, and of the region 
watered by the Euphrates and Tigris on the other, 
were gods to swear by, that they were worshipped 
in order that their benign influences might be secured, 
and that they had their local shrines and special cults 

The god sacred to the Euphrates and Tigris was called 
Ea. The god sacred to the Nile was called Hapi 

The name Hapi is the same as that of the bull 
Apis, the worship of which was attributed to Mena. 1 
Certainly Mena, Mini, or Menes, as he is variously 
called, was fully justified in founding the cult of Lhe river 
god, for he first among men appears to have had just 
ideas of irrigation , and 1 have heard the distin¬ 
guished officers who have lately been responsible for 
Lhe irrigation system of to-day sneaking with admira¬ 
tion of the ideas and works of Menes 

Whether the Tigris had a Menes in an equally early 
time is a point on which history is silent , but, according to 
the accounts of travellers, the Tigris in Hood is even more 
majestic than the Nile, and yet tne latter river in flood is 
a sight to see—a whole fertile plain turned into, as it 
were, an arm of the sea, with here and there an island, 
which on inspection turns out to be a village, the mud 
houses of which too often are undermined by the lapping 
of the waves in the strong north wind 

There is no doubt that the dates of the rise of these 
rivers not only influenced the national Life but even the 
religions of the dwellers on their banks The Euphrates 
and Tigns rise about the time of the spring equinox—the 
religion was equmoxial, the temples were directed to the 
east The Nile rises at a solstice—the religion was solsti- 
cal and the solar temples were directed no longer to the 
east To the Egyptians the coming of the river to the 
parched land was as the sunrise chasing the darkness 
of the night, the sun-god of day conquering the star- 
gods of night; or again the victorious king of the land 
slaughtering his enemies 

By no one, perhaps, have the impressions produced by 
the various phases of the river been so poetically described 
as by Osburn, a writer of vivid imagination, but it must be 
added that the facts detailed in his description are not ex¬ 
actly capable of being verified by engineering science 
Osburn thus describes the low Nile 

"The Nile has shrunk within its banks until its 
stream la contracted to half its ordinary dimensions, and 
its turbid, slimy, stagnant waters scarcely seem to flow in 
any direction Broad flats or stepp banks of black, sun¬ 
baked Nile mud, form both the shores of the river All 
beyond them is sand and sterility , for the hamseen, or 
sand-wind of fifty days’ duration, has scarcely yet ceased 
to blow The trunks and branches of trees may be seen 
here and there through the dusty, hazy, burning, atmos¬ 
phere, but so entirely are their leaves coated with dust, 
that at a distance they are not distinguishable from the 
desert sand that surrounds them. It is only by the most 
painful and laborious operation of watering that any tint 
approximating to greenness can be preserved at this 
season even in the pleasure-gardens of the Pacha The 
nrst symptom of the termination of this most terrible 
Mason is the tiling of the norjh wind (the Etesian wind 
of the Greeks), blowing briskly/ often fiercely during the 
whole of the day The foliage of the groves that cover 
Lower Egypt il soon disencumbered by It of the dust, and 
a resumes its verdure The fierce fervours of the sun, then 
at his highest ascension, are also most seasonably miti¬ 
gated by the same powerful agency, which prevails for 
this and the three following months throughout the entire 
land of Egypt B 

1 Ifupart, 11 Hilt Anc ” au ia 

MO, 1230, VOL. 47] 


Then at last comes the inundation — 

“ Perhaps there is not in Nature a more exhilarating' 
sight, or one more strongly exciting to confidence in God, 
than thense of the Nile Day by day and night by night, its 
turbid tide sweeps onward majestically over the parched 
sands of the waste, howling wilderness Almost hourly, 
as we slowly ascended it before the Etesian wind, we 
heard the thundering fall of some mud-bank, and saw by 
the rush of all animated Nature to the spot, that the Nile 
had overleapt another obstruction, and that its bounding 
waters were diffusing life and joy through another desert 
There are few impressions I ever received upon the 
remembrance of which I dwell with more pleasure than 
that of seeing the first burst of the Nile into one of th#* 
great channels of its annual overflow All Nature shouts 
For joy The men, the children, the buffaloes, gambol in 
its refreshing waters, the broad waves sparkle with shoals 
of fish, and fowl of every wing flutter over them in clouds 
Nor is this jubilee of Nature confined to the higher orders 
of creation The moment the sand becomes moistened 
by the approach of the fertilising waters, it is literally 
alive with insects innumerable It is impossible to stand 
by the ude of one of these noble streams, to see it every 
moment Bwecping away some obstruction to its majestic 
course, and widening as it flows, without feeling the heart 
to expand with love and joy and confidence in the 
great Author of this annual miracle of mercy ” 

The effects of the inundation, as Osburn shows in 
another place, H exhibit themselves in a scene of fertility 
and beauty such as will scarcely be found in another 
country at any season of the year The vivid green of 
the springing corn, the groves of pomegranate trees 
ablaze with the rich scarlet of their blossoms, the fresh 
breeze laden with the perfumes of gardens of roses and 
orange thickets, every tree and every shrub covered with 
sweet-scented flowers These are a few of the natural 
beauties that welcome the stranger to the land of Ham 
There is considerable sameness in them, it is true, for he 
would observe little variety in the trees and plants, 
whether he first entered Egypt by the gardens of Alex¬ 
andria or the plain of Assouan Yet is it the same every¬ 
where, only because it would be impossible to make any 
addition to the sweetness of the odours, the brilliancy of 
the colours, or the exquisite beauty of the many forms of 
vegetable life, in the midst of which he wanders It is 
monotonous, but It is the monotony of Paradise ” 

" The flood reaches Cairo on a day closely approxi¬ 
mating to that of the summer solstice It attains its 
greatest height, and begins to decline near the autumnal 
equinox. By the winter solstice the Nile has again sub¬ 
sided within its banks and resumed its blue colour 
Seed-time has occurred in this interval The year in 
Egypt divides itself into three seasons—four months of 
sowing and growth, corresponding nearly with our 
November, December, January, and February, four 
months of harvest from March to June , the four months 
of the inundation completing the cycle.” 

In order to show how the astronomy of the ancient 
Egyptians—to deal specially with them—was to a large 
extent concerned with the annual flood and all that 
depended upon that flood, and how the first solar year 
used on this planet, so far as we know, was established, 
it is important to study the actual facts of the rise some¬ 
what closely, not only for Egypt generally, but for several 
points in the line some thousand miles in extent, along 
which in the earliest tunes cities and shrines were 
dotted here and there. 

Time out of mind the fluctuations in the height of the 
river have been carefully recorded at different points 
along the river. In the 11 Description de TEgypt ” we^ 
find a full description of the so-called odometer at Assuan 
(First Cataract) which dates from a remote period, 
perhaps as early as the 5th Dynasty 

In Ebert 1 delightful book on Egypt space Is given to^ 
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the description of the much more modern one located at 
Rodah 

The nilometer, or (f mikyas,” on the island of Rodah 
now visible, is stated to have replaced one which was 
brought thither from Memphis at some unrecorded date 
Makreezee in 1417, according to Ebers, saw the remains 
of the older nilometer 

The present mikyag is within a covered vault or 
chamber, the roof being supported on simple wooden 
pillars In a quadrangular tank communicating with the 
river by a canal is an octagon pillar on which the Arabic 
measurements are inscribed These consist of the pic 
(vanously called ell or cubit) o 54 metre, which is 
divided into twenty four kirats, in consequence of the 
nse of the river bed in relatively recent times, the nilo¬ 
meter is submerged at high Nile to a depth of two 
cubits 

The rise of the Nile can now be carefully studied, as 
gauges are distributed along the river we have the 
Aswftn gauge from 1869, the Armant gauge from 1887, 
the Suhag gauge from 1889, and the Asyftt gauge from 
1882 The distances of these gauges from AswAn are as 
follows — 

Kilometres 


Aswan o 

Armant 200 

Suhag 447 

AsyiU 550 

Rodah . Q41 


The Rodah gauge is not to be depended on as the 
movements of the Barrage regulation destroy its value 
as a record The heights of the zeros of these gauges 
above mean sea level are as follows — 



Metres. 

Aswrln 

84 158 

Armant 

69 S3S 

Suhag 

56 OO 

AiyUt 

53 10 

Rodah 

13 14 


Great vagueness arises in there being no veiy obvious 
'distinction between the gauge readings reached in sum¬ 
mer and that from which the rise is continuous There 
are apparently rainfalls in the end of spring of sufficient 
power to raise the Nile visibly in summer, just as muddy 
rises have been seen in winter to pass down the valley, 
leaving a muddy mark on the rocks at AswAn and 
ManfalAt Independently of the actual gauge-read¬ 
ing of the rise, there are facts about it which strike 
every beholder At the commencement of the rise we 
have the green water This occurs in June, but varies 
in date as much as the top of the flood vanes 

Trom the fact that modern observations show that the 
very beginning of the rise, and the first flush, second flush, 
and final retirement vary, it seems evident that the ancient 
Egyptians could not have had any fixed zero-gauge or 
time for the real physical fact of the rise, but must have 
either deduced from a series of observations a mean 
period of commencement, or a mean arrival of the red 
water, or a mean rising up to a certain gauge 

First to deal with the green water Generally when 
the rise of an inch or two is reported from the nilometer 
at Rodah, the waters lose the little of clearness and fresh¬ 
ness they still possessed The green colour is the lustre- 
lets hue of brackish water within the tropics, and only 
the finer class of modern filter can render such water 
clear The colour is really due to algee 

Happily, the continuance of this state of the water 
seldom exceeds three or four days The Bufferings of 
those who are compelled to drink it in this state, from 
vesicary disease, even In this short interval, are very 
severe The inhabitants of the cities generally provide 
against it bp N ile-water stored in reservoirs and tanks. 

CoL Ross, R.E., noticed in 1887 and In 1690, when, 
owing to the slow retreat of the Nile, the irrigation officers 
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had to hold back many basins in the Gizah province , 
and also in 1888, when the water remained long stagnant, 
that the basin-water got green—showed the algae and 
smelt marshy, just as the June green water does 

Hence it has been argued that as the Nile-water in the 
bed of the stream—even in very slow-flowing back-waters 
—does not become green, the greenness must be pro¬ 
duced by an almost absolute stagnation of the water We 
know of great marshes up above Gondokoro, and hence 
it is thought that the green water of summer, which comes 
on suddenly, is this marsh-water being pushed out by the 
new water from behind, and that is why it heralds the 
rise No one has so far minutely observed the gradual 
intrusion of the green water 

The rise of the river proceeds rapidly, and the water 
gradually becomes more turbid Ten or twelve days, 
however, elapse before the development of the last and 
most extraordinary of all the appearances of the Nile, 
thu 9 described by Mr Osborn 1 — 11 It was at the end of 
—to my own sensations—a long and very sultiy night, 
that I raised myself from the sofa upon which 1 had in 
vain been endeavouring to sleep, on the deck of a Nile 
boat that lay becalmed off Benisoueff, a town of Middle 
t 

he sun was just showing the upper limb of his disc 
over the eastern mountains 1 was surprised to see that 
when his rays fell upon the water, a deep ruddy reflection 
was given back. The depth of the tint increased con¬ 
tinually as a larger portion of his light fell upon the 
water, and before he had entirely cleared the top of the 
hill it presented the perfect appearance or a river of 
blood. Suspecting some delusion, I rose up hastily, and 
looking over the side of the boat saw there the confirma 
lion of my first impression The entire body of the water 
was opaque and of a deep red colour, bearing a closer 
resemblance to blood than to any other natural pro 
duction to which it could be compared I now perceived 
that during the night the river had visibly nsen several 
inches While I was gazing at this great sight, the Arabs 
came round me to explain that it was the Red Nile The 
redness and opacity of the water, in this extraordinaiy 
condition of the river, are subject to constant variations 
On some daya,when the rise of the river has not exceeded 
an inch or two, its waters return to a state of semi trans¬ 
parency, though during the entire period of the high 
Nile they never lose the deep red tinge which cannot be 
separated from them It is not, however, like the green 
admixture, at all deleterious , the Nile water is never 
more wholesome or more deliciously refreshing than dur¬ 
ing the overflow There are other days when the rise of the 
river is much more rapid, and then the quantity of mud 
that is suspended m the water exceeds, in Upper Egypt, 
that which I have seen in any other nver On more than 
one occasion I could perceive that it visibly interfered 
with the flow of the stream A glassful of it in this state 
was allowed to remain still for a short time The upper 
portion of it was perfectly opaque and the colour of blood 
A sediment of black mud occupied about one auarter of 
the glass, A considerable portion of this is deposited 
before the river reaches Middle and Lower Egypt 1 
never observed the Nile watt* in this condition there, and 
indeed no consecutive observations exist of the reddening 
of the water. It Is quite dear that the reddening cannot 
come from the White Nile, but must be the first floods ol 
the Blue Nile and the Atbara coming down ” 

Rate of Rue of tht Nile — The rate in flood is 1} dayt. 
from Wady Haifa to AswAn and six days from AswAn to 
Rodah (941 kilometres). In very high Niles this is per¬ 
haps accelerated to five days. In the early flood rising 
from, say, one cubit AswAn to six cubits, where there are 
many dry sandbanks, and the spreading out of the river 
is considerable, and there is an absence of overlapping 

1 “ Monumental Efypt," chapter \ 
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flushes from behind, the rate goes op to fifteen days 
There is ft very great difference in time and rate between 
Green and Red Nile The rise is 45 ft at Aswftn, 3H at 
Thebet, and 25 at Cairo 

From the data obtained at the gauges named which 
have been kindly forwarded to me by Mr Garstm, the 
U S. of State of the Public Works Department of Egypt, I 
have ascertained that the average time taken by the flood 
to travel now between Thebes and Memphis is about 
nine dayfc. Although the river bed is now higher than 
formerly, the land around Thebes, according to Budge, 
having been raised about nine feet in the last 1700 years, 
still the same elevation has taken place at Memphis, so 
that no difference in the velocity of the stream would be 
produced by this cause 

The great difficulty experienced in understanding the 
statements generally made concerning the Nile-rise 
arises from the fact that the maximum flood is as a rule 
registered in Cairo upwards of 40 days after the maxi¬ 
mum of Asw 3 .n, 

For the following account of how this is brought about 
I am indebted to tne kindness of Col Ross, RE — 

"The behaviour of the flood at the Aswftn gauge is as 
follows Between August 20 and 30 a good average 
gauge of 16 cubits is often reached, and between August 
27 and September 3 there is often a drop of about 30 
centimetres The August rise is supposed to be mostly 
due to the Blue Nile and Atbara River Between Septem¬ 
ber I and 8 the irrigation officers generally look for a 
maximum flood-gauge of the year at Aswan This is 
supposed to be the first flush of the White Nile In the 
middle of September there are generally two small flushes, 
but the last twenty days of September are generally dis¬ 
tinctly lower than that of the first week The final flush 
of the Nile ib seldom later than the 21st to 25th 
September 

“All this water does not merely go down the Nile , it 
floods the different basins The opening of these basins 
begins from the south to the north This operation is 
generally performed between the 29th September and the 
22nd October The great Central Egypt basins are not 
connected with the Nile for purposes of discharge into 
the river between Asytit and near Wasta, or a distance of 
395-90 kilometres 305 kil 

li 1 he country in the middle or Central Egypt is broad, 
and thus there is an enormous quantity of water poured 
out of these basins into the lower reaches of the river 
about the 20th October, which seriously raises the Nile 
at Cairo, and in a good average year will bring the Cairo 
gauge (at Rodah) up to the maximum of the year on or 
about October 22, and hence it is that the guide books 
say the Nile is at its highest in the end of October 

"A gauge of i6j cubits at Asw 4 n while the basins are 
being filled does not give more than 21 cubits at Rodah 
(Cairo), but as the basins with a i6fc gauge will fill by the 
loth September, it follows that a 16J to 16 cubit gauge at 
A»w 4 n will not give a constant Cairo gauge, as the great 
mass of water passes by the basins and reaches Cairo 
Hence we have frequently the paradox of a steady or 
falling gauge at Aswln showing a steady rise at Cairo 

" If the gauge at Aswan keeps above 16 cubits to near 
the end of September, the basin-emptying is much 
retarded, as tbe emptying at each successive basin fills 
the Nile above the ro cubit level \ hence the lower halves 
of the chains a/ faniis 4 0 noijlow off, and thus when 
the £neat Middle Egypt baiinrf are discharged, they do 
not raise the Nile so much as they do when the last 
half of September Nile is below 16 at Aswln 

“Id yearthke 1887 and 1893, which differ from each 
other oqlv in date of maximum gauge at Asw&n, the 
nver, having filled the basins in 15 to 30 days instead 
p f a ? to 30 days, comes down to Cairo in so largely 
incemeda volume that a really dangerous gauge of 35 
CQblti at Cairo it maintained for over a fortnight (the 
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average October gauge in Cairo is about 23 cubits), and: 
from September 10 to October 25 the river remains from 
24 cubits to 25fc cubits, and the Middle Egypt basins 
discharge so slowly that the opening day is hardly trace¬ 
able on the Cairo gauge 

11 In the 1878 flood, which was the most disastrous flood 
possible, the river rose in the most abnormal fashion, and 
on October 3 attained 18 cubits at Aswftn This breached 
the Delta, and in addition so delayed the Upper Egypt 
basins emptying from the reason before given that the 
wheat was sown too late, and got badly scorched by the 
hot winds of March and April 111 

J Norman Lockyer 


THE LANDSLIP AT SANDGATE 

'T'HE causes of landslips are in general so well known 

* and the localities which are liable to them so clearly 
defined on geological principles that when on Monday, 
March 6 , the public were startled by the news of a land¬ 
slip at Sandgaie, the probability would be that geologists 
who knew the district would be by no means surprised, 
more particularly as the locality of the catastrophe is in 
the midst of a typical section snown in many of the text¬ 
books, and the town itself gives its name to a subdivision 
of the Cretaceous rocks 

The event, however, does not appear to have been ex¬ 
pected, and since it has happened conjectures as to its 
cause have been numerous , but the true explanation has 
been wanting 

The series of rocks which, in descending order, form 
the country about Sandgate are the Folkestone beds, the 
Sandgate beds, the Hythe beds, and the Atherfield clay 
Amongst these it is natural to look in the first instance 
for the presence of clays, as the probable origin of a land-* 
slip, though very loose sands have also been known 
to give way The Folkestone beds are for the most part 
sand and they are bound together by bands of grit 
Moreover, they are above the affected area The Hythe 
beds are likewise characterised by bands of hard lime¬ 
stone, separated by calcareous sands There are left the 
Atherfield clay, whose nature is indicated by it9 name, 
and the Sandgate beds 

The most recent description ofthese is that of W Topley r 
F K S ,111 the Comptes Rendus of the Congrts Gt-'ologique 
International, 1 888, in which they are briefly characterised 
(P 257) aa 11 Argil ex vertes et sables ,J The same 
writers description of them in 1883 (quoted also by H B 
Woodward in 18S7) is somewhat different, but in his 
“ Geology of the Weald,” 1B75, they are said to consist of 
dark clayey sand and clay, the total thickne$s being given 
as 80 ft In his more detailed description; however, Mr 
F G H Price divides these 80ft Into four parts, the lowest 
20 ft being aii “ clayey beds w (Proc Geol Assoc., vol iv 
p 554) In a still earlier account by Prof Morns {lx vol 
11 p. 41) we have the following interesting statement — 
"The dark-greenish sub-argillaceous sands, known as 
the Sandgate beds, rise on the shore at a short distance 
west of Folkestone Tbe low undercliff which skirts the 
shore from Folkestone nearly to Hythe owes its origin to 
the presence of these beds, which from their retention of 
water and slight coherency of structure have caused the 
frequent subsidence of the beds above M 

It would appear, then, that there are two possible 
sources of the slipping—the Atherfield clay and the 
qlayey bands of the Sandgate beds, and thus much was 
indicated at once by Mr. F. W. Rudler (Daily Graphic, 
March 8). 

On a personal examination of the area the whole 
history of the subsidence becomes clear enough. At 

1 Th» taodwn Egyptian* trill hold lo the old months for irrigation 
t l\l|Rt4*/onujy rj u rnnif nmmtnr of 'irrigulon » jo Mum It tht 

Itilub on (or Kwuf nuiii In iha Dslit 1 m Tutu iK« Jilt of rogulu- 
Ing im orijgvf^Septambtr 0 In Upper £ffyp* 
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Sandgate itself neither He Atherfield clay nor the Sand- 
eate beds are well exposed, but on the seashore between 
there and Folkestone we meet with the white-weathering 
massive limestone of the Hythe beds at Mill Point, and 
to the west of it. They art here dipping east at a 
moderate angle, and if this dip is continued, as the beds 
nse to the west, there would be room for the 60 feet of 
them which are seen at Hythe, between their probable 
outcrop in the lower part of the Enbrook Valley and low- 
water mark, opposite its debouchure It must be here, 
if anywhere, that the recorded appearance of Atherfield 
day occurs—for the state of things above described must 
here be terminated by a fault, as will be presently ex¬ 
plained, and nowhere else along the coast tin Sandgate is 
entirely passed can this clay occur within 40 yards sea¬ 
ward of low-water On the east side of Enbrook, how¬ 
ever, there is no landslip, and the actual landslip is thus 
shown to have nothing to do with the Atherfield day 
Above the strong bands of Hythe limestone, however, 
west of Mill Point, are seen about 20 feet of soft, crumb¬ 
ling clay, occupying the base of the low cliff and becoming 
sandier above, as described by Mr Price, and it is easily 
seen that the bottom of the Enbrook Valley is excavated 
in clay The same clay is admirably seen on the other 
side of Sandga'e, in the first cutting beyond Hythe 
Station on the branch line from Sandhng Junction, so 


spring, which may itidioiS^the line of another fault j o> 
it may be £at all this is 4 ferty a stiff ace dip ; but, to ^ny 
case, Folkestone beds occupy the actual surface 

The Btnke Aults thu syndicated are only what we might 
expect if the strata broke, as they so often do, during 
their upheaval, U is plaid that apeh faults will rather 
complicate the surface exposure of the clayey rocks which 
ovenie the'Hythe limestone. Notor, If we allow some 100 
feet for the S&nflgtte beds, so as ^Include in toe title all 
that portion of the senes abwe the clay band k the base, 
which is not strengthened by the occurrencwof indurated 
bands, and draw, from the purely geological considera¬ 
tions detailed above* the boundary of their surface ex¬ 
posure, which will not be an entirely simple one, // ex¬ 
actly coincides with the boundary of the disturbed area 
Thus the upper boundary commences just beyond the 
town on the west, and runs very nearly along the line of 
the most westerly fault, till the latter has Folkestone beds 
on both sides of it, it then changes direction, and runs 
1 parallel to the outcrop of the Hythe beds on the foreshore, 

I sloping down to a point above West Lawn, that Is, to the 
| probable position of the second fault, it is then thrown 
back along the probable line of that fault It then again 
changes its direction and runs at first parallel to the 
second outcrop of the Hythe limestone, afterwards 
sloping down rapidly to the shore, so as to follow whpt 



-that though it is not now well exposed in Sandgate itself,we 
may be sure that it forms a continuous band immediately 
above the Hythe limestone 

Now, continuing to examine the coast below Sandgate 
on the west side of Enbrook we find an outcrop of Hythe 
limestone nearly opposile Farleigh House Here also it 
has a dip towards the east, but it has also an abnormally 
high dip—perhaps io a —inshore , such a dip in itself 
indicates a dislocation in the neighbourhood, but Inde- ! 
pendently of this, the position of this band at the same 
level as that at Mill Point, while both bands dip, proves 
that there is a fault between the two, probably along the 
Enbrook Valley, with a downthrow on the west. This 
brings down the clay band at the base of the Sandgate 
beds to tbe sea level immediately to the east of the lime¬ 
stone above mentioned, and further on, to the east of 
the coastguard station, tbe sandy beds of the Folkestone 
series, whkh may, however, have slipped 

tGomg further west, we find the same band of Hythe 
limeBtone exposed on the sloping shore, having a similar 
easterly dip ; but not so great an inshore dip, which ; 
unless this were a lower band of Hythe limestone 
(which.other observations negative), proves a second fault 
betwein these two, with a downthrow also to the west, 
bit of smaller amount. Further west again, and just 
beyond the town, the sandy Folkestone beds are found at 
4 lower level than they should be if tbe stratification were ; 
* regular, and in the slight valley intervening there 11 a 
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would be probably tbe line ol outcrop of the first hard 
band in the possibly slipped mass of the Folkestone beds 
The conclusion from this seems inevitable. The whole 
disturbance is due to a motion of soft Sandgate beds 
where they are unprotected by the overling Kara bands of 
the Folkestone beds 

The nature of the motion can be determined by an ex¬ 
amination of its upper, and particularly of its lower limit 
The greatest amount of visible disturbance has taken 
lace along the upper limit , here the ground is Seen to 
ave slipped downwards and forwards This might be 
caused by the collapse of an underground hollow if such 
a thing were possible, but the loose sandy and clayey 
nature of the rocks would not admit of such a hollow 
being formed, and the thick clay band at tbe base would 
effectually shield the Hythe limestones from chemical 
erosion The lower limit, however, shows very plainly 
that the motion has been a simple slip in a south-east or 
1 east south-east direction In the firff place the westerly 
band of Hythe limestone on the foreshore which abuts 
1 against a concrete groin is absolutely unmoved, and the 
sea-wall above is quite intact (which is a second proof— 
if, after what has been said above, any further proof were 
needed, that the Atherfield clay has nothing whatever to 
do with the matter^ In (he second place, immediately 
to the east of tbil outcrop, the sea-wall has bulged for¬ 
ward by about three feet, m shown by the next, wooden, 
groin, and near low-water mark the overlying clay is Been 
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^0 be bulged up, so m tp Cortd&Tnouad on the foreshore, 
which li being rmprfdly:dc strode by the sea , while fur¬ 
ther east, opposite the «fild of Wdluogton Terrace, the 
overlyiBg more sandy clays are alio seen bulged up 
AlQf^g the main road also, In front of West Lawn, on the 
western sjflje of the supposed fault* the surface has been 
squeezed up- On the eastern side of this fault, further 
cracks. Indicating a forward motion, are seen at the 
entrance to Enfcomb# grounds ; and, finally, the Coast 
Guard Mtfoes and the wall fas front bulge forward at least 
three feet, uid probably more, and the two sides of the 
street opposite nave been squeezed together 

Thus the whole disturbance has been caused by the 
slipping downwards of the overlvihg soft beds over the 
inclined plane formed by the casement band of clay 
which rests on the Hythe limestone as a firm foundation, 
the direction of motion having been somewhat modified 
by the resisting mass of rock which lies to the east, and 
by the natural tendency of the sliding mass to take the 
shortest course to a lower level 

It is thus seen that the circumstances of the locality 
exactly fulfil the usual geological conditions for a 
landslip—/.a. a sloping bed of clay, which is liable to 
become slippery, ana whose dip is towards the lower 
surface level where the overlying rocks find no support 
Hence it may safely be said that any geologist, whose 
attention had been specially directed to the question, 
could have predicted that such an occurrence was ex¬ 
tremely likely, sooner or later, to happen There is, 
however, one necessary condition, which does not depend 
on the ye of the strata and the form of the ground, and 
th?t is that the clay should become slippery This con¬ 
dition will probably account for the fact that in the area 
to tnp eaft of the Enbrook fault where all the other con¬ 
ditions ate satisfied, te in the neighbourhood of Radnor 
Cliff, no \landslip has occurred Clay is of course 
rendered slippery by the access of water Now water 
will easilyl find' its way through sandy strata, and there 
are sandy beds even in the lower portion till we come to 
the band on clay itself As this is equally true in both 
localities the only difference can be in the amount of 
water \ 

Now there\is a natural tendency for water to run down 
the dip slop^ of the strata, especially when there are 
hard bands as in the Folkestone beefs, so that in this 
case most of the water will come from the west, and this 
source is cut off from the Radnor Cliff side by the 
Enbrook Valley, to the east of which there is little or no 
gathering ground , but to the west and north-west of the 
disturbed area there is a wide expanse of high ground, 
mostly rising ioo feet above the level of the Sandgate beds, 
and the water which falls on this finds its easiest outlet 
into these beds. Tiny are therefore exactly In a position 
to get waterlogged* and that they are so is shown by the 
numerous springs that may be seen along the upper 
limit of the disturbed area. 

The above considerations show that this area always 
has been and always wjji be liable to landslips The lie 
of the beds which produces this liability cannot be 
altered by human agency, but the liability may be reduced 
to a minimum by a suitable system of drainage, which 
shall prevent the access of so large a body of water to so 
dangerous an area. 

In the meantime the inhabitants of Sandgate may con¬ 
gratulate themselves that the shoreward dip of the beds 
and fault which breaks their continuity have reduced the 
result of the slip to a minimum, and rendered possible the 
re markable circumstance that, though it happened in an 
area covered with houses, not a single house has been 
actually thrown down—not a single life lost 

As to the tmmtdiaii cause of the occurrence, it is per¬ 
haps scarcely necessary to look for it- The landslip must 
^cesearUy have occurred at some time or another, and 
the condraouS must for a long time have been gradually 
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accumulating, by the constant access of water and the 
wearing action of the sea. IC, however, the free discharge 
of the water from the beds has been in any way Inter¬ 
fered with—by the stoppage of wells, or the construction 
of imperforate sea-walls—this woula doubtless tend to 
the acceleration of the catastrophe , and an exceptionally 
wet season, like that we have recently experienced, might 
suffice to determine it It would be scarcely necessary 
to add, except that the idea has been mentioned in the 
House, that the blowing up of the Bcnvcnue and the Calypso 
could have absolutely nothing to do with It in the first 
place, because the scene of the explosions was to the 
west of the disturbed area, and cut off from it by the 
massive Hythe beds, which are absolutely undisturbed— 
to 9ay nothing of the Atherfield clay at sea which must 
necessarily intervene, secondly, because such a cause 
could not require several months to operate , and, 
lastly, because a vibration would rather tend to cause such 
beds to settle than to slip. J F Blake 


NOTES 

Prok Virchow will deliver the Crooman Lecture this after¬ 
noon, and in the evening he will be entertained at the public 
dinner which is to be given in his honour at the Hotel Metro 
pole It may at the same time be noted that an important 
scientific work, in three volumes, has jmt been issued by the 
lierlm publisher, August Hirschwald, in memory of the celebra¬ 
tion of Prof Virchow's seventieth birthday The work 19 
entitled “Internationale Beit rage zur Wlssensch aft lichen 
Median,' J and among the contributors to it are Sir James Paget, 
Sir Joseph Lister, and other English writers. 

A vtovEMSNT has been started for the celebration of the 
hundredth anniversary of the birth of the illustrious Russian 
mathemilician, Lobatcheffiky, who was described by the fate 
Prof Clifford as 11 the Copernicus of geometry " He was born 
on October io, 1793 It is proposed that honour shall be done 
to his memory at the Imperial University of Kuan, with which 
he was for many years connected as a professor and u rector 
The Phyiico-Mathematlcal Society of the University, which has 
taken the matter in hand, hopes to be able either to establish a 
prize with Lobatcheffsky’s name for researches in mathematics, 
or to erect a bust of the great Investigator m the University 
buddings If the fundi suffice, both of these things will be done. 
Subscriptions should be sent to the Fhystco-Mathematical 
Society, Kazan 

The German Congress of Naturalists and Physicians, which 
was postponed last year on account of the outbreak of cholera, 
is to meet this year at Nlimberg. 

Prof W, C Roberts-Austen, F R.S , chemist and as&ayer 
to the Royal Mint, and Mr Thomas Bryant, President of the 
Royal College of Surgeons, have been elected members of the 
Atheneum Club, under the provisions of the rule by which the 
Committee is empowered to elect annually nine persona “of 
distinguished eminence in science, literature, the arts, or for 
public services.” 

The half yearly general meeting of Lhe Scottish Meteoro¬ 
logical Society was held at Edinburgh on Monday, March 13 
The council of the society submitted its report, and the follow 
wg papers were read —On the temperatures of Lochs Lochy 
and Nets as affected by the wind, by Dr Murray , mean tem¬ 
perature of London from 1763 to 189a, by Dr. Buchan, 
hygrometric researches at the Ben Nevis Observatories, by 
A. J Herbeitson. 

WE und ers tand that an enormous iron meteorite weighing 
nearly one ton (2044 lbs ) has just been received by Mr, J R 
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Gregory, of Charlotte Street, Fitzroy Square, from the lame 
locality as the one deicribed by him in Nature in November 
lut , it u 4 feet 2 inches long by 2 feet 3 inches wide and 20 
inches thick It comes from Voundegin in Western Australis 

The secretary of the Physical Society asks ns to say that in 
the report of the Society's annual general meeting (Nature, 
March 2 , p 429) the name of Mr, J T Hurst was wrongly 
included In the list of members lost by death 

Attention is called in the North Atlantic Pilot Chart to 
the fact that the great astronomical event of the month of April 
—the eclipse of the sun on April 16—will have certain features 
of special interest to the science of marine meteorology 
Masters of vessels and observers who may be within the limits 
of the visibility of Lhis eclipse are earnestly requested to make 
reports of their observations The chart shows graphically the 
path of Lhe total eclipse, the northern limit of visibility, and 
curves showing at what places the eclipse begins at I hour, 2 
hours, and 3 hours, and when it ends at 3 hours, 4 hours, and 
5 hours, Greenwich mean time, April 16 It is pointed out that 
there are observations which any one can make, and that these 
■nay prove to be of great interest and value The following 
are particularly desired (1) any changes in the clouds accom¬ 
panying changes of temperature during the eclipse, (2) reading 
of the barometer every half hour from 11 30 to 5 30 G M T , 
while In the path of total eclipse , (3) temperature of the air, 
both wet and dry bulb, during the same interval , (4) any 
peculiar appearance of light during the eclipse , (5) the altitude 
and azimuth of any faint comet that may be detected during the 
eclipse. 

The weather during the latter part of last week was excep¬ 
tionally fine over England, the daily maxima being frequently 
abqve 60°, and reaching 66° in the midland counties on Sunday, 
a temperature which is nearly 20° above the mean maximum for 
the time of year The nighln, however, were very cold, owing 
to the radiation under a clear sky , in some localities the read¬ 
ings on the grass were as low as 23" to 25", and little, if any, 
above freezing in the shade These conditions were occasioned 
by the distribution of atmospheric pressure, there being a well 
defined anticyclone over the southern parts of England and over 
part of the continent But in Scotland and Ireland the weather 
was much less settled , low pressure areas lay off the north of 
Scotland, causing gales and occasional rainfall, while hail 
occurred at Wick on Friday At the beginning of lhe present 
week the barometer fell decidedly, the anticyclone moved to 
the eastward, and the type of weather underwent a complete 
change, fog becoming prevalent at many places in the southern 
parts of the kingdom, and on Tuesday a new depression reached 
tbe north of Scotland, accompanied by rainy and unsettled 
weather generally The official report for the week ending the 
llth Instant showed that bright sunshine was more prevalent 
than it has been for many weeks, and that it exceeded the 
avenge amount in all districts) also that there was a great 
deficiency in the amount of rainfall In all districts, except in the 
north of Scotland, 

Dm Wetter for February contains some particulars respecting 
tbe extraordinarily high barometer readings during January At 
tlje commencement of that month the isobar between Lapland 
and Finland Indicated the unusual height of 30 9 inches, which 
increased to 31 1 on tbe 3rd On this day the Centre of high 
pressure was In the vicinity or the White Sea, the reading at 
Archangel being 31'a inches, and at Kargopri, on the Onega, 
31 3 inches/ Such high readings in those parts In winter arc 
the more noteworthy, owing to the frequent passage of depres¬ 
sions over the north of Europe during that season. Subse¬ 
quently tbe high pressure area ahifted to Eastern Siberia, where 
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high readings tre more usuak On January 12 the pressure at 
Irkutsk exceeded 31 5 inches, and on the neat day it reached 
31 7 According to Or Hann, such a high reading had only 
been recorded once before, vie on December 16, 1877, Semi- 
pal at insk But on the morning of January 14, the reading at 
Irkutsk, reduced to sea level and corrected for gravity, attained 
the unprecedented height of 31*8 inches. So far as it is known 
this 11 Lhe highest reading that has ever been recorded on the 
globe These high pressures were also accompanied by very low 
temperatures On January 14 the thermometer at Irkutsk fell 
to minus 51 0 3, or about 40“ below the mean for the time of 
year In the north of Sweden the thermometer fell to minus 
76°, or 38° below the freezing point of mercury 

Some shocks of earthquake have lately been felt at Quettn 
Two occurred on February 13 at 9 5 0 P m » ftn( ^ another shock 
on the 14th at about 3am These shocks caused a consider¬ 
able scare, and many people rushed out of doors, the condition 
of many houses in Quetta being anything but safe Th e Pioneer 
Mail says that several houses have since fallen at Quetta, and a 
number of people have been injured, and two killed thereby 

Dr D D Cunningham is carrying on a series of micro¬ 
scopical investigations into the Indian potato blight. Elaborate 
experiments are also being made m the practical treatment of the 
crop and of diseased soils The results, according to the Pioneer 
Mail, are expected to be important, bd^ will be made public in 
due course 

It appears from the Ceylon Census Report for 1891 that the 
bulk ot lhe population of the island live by agriculture The 
proportion of the agricultural class to the general population is 
id Ceylon 70 5 , in India 64 09 , in England and Wales 15*44 
Next in order of number comes the industrial class, which in 
dudes something less than one-sixth, and after it the commercial 
class, holding one twentieth The Ceylon Observer notes as 
remarkable the fact that in the Southern Province there is a 
larger Sinhalese industrial population than in any other pro¬ 
vince—a result, it is supposed, attributable to the large number 
of people engaged in utilising the products of the cocoa nut tree, 
with a certain number of workers in jewellery, tortoise shell, &c 

Two Akka girls, who were rescued from Arab capturers by 
Dr Stuhlmonn and bis companions, have been brought to 
Europe, and will remain in Germany for some mouths In the 
summer they will be taken back to Africa, where they will be 
placed in some mission house, or otherwise provided for They 
are supposed to be between seventeen and twenty years of age 
A correspondent of the Daily News, who saw them at Naples, 
Hiys they are well proportioned, and as tall as a boy of eight 
years of age Their behaviour is "infantile, wild, and shy, but 
without timidity " One of thtfm was always cross, bending her 
head, and glaring from beneath frowning brows , while the 
other often laughed joyously, was pleased with bead bracelets 
and other Lriuketa given to her, and expressed by a queer sniff 
of her flat nose her appreciation of some chocolate bonbons. 
After making " a capital dinner on nee and meat,” they greatly 
enjoyed the sunshine in a pretty garden, where they gradually 
grew more confident, and finally allowed themselves to be 
photographed arm-in-arm with the little son of their hosten. 
" The coquettish one shook with laughter, and seemed to gnem 
that a process was going on flattering to her vanity, while the 
cross one 11 ill looked gloomy and suspicious They showed 
neither wonder nor admiration of the people and things around 
them In tbe artistically furnished house and tasteful garden; 
their eyes, though large and lustrous, have lea espraion than 
the ugly eyes of a monkey/’ These Interesting representatives 
of one of the pygmy races of the world are to be presented to 
various scientific societies la Berlin. 
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AN Interesting address delivered by M Paul Richer at the 
(ast meeting of the French Association for the Advancement 
of 9 clence U printed in the current number of the Revue Scien- 
hfiqvt The subject is the relation or anatomy to art M 
Richer gives a lucid account of the canons of the human figure 
which have been adopted during various periods in the history 
of art, referring especially to those of the Greek sculptors 
Polycleltoa and Lysippos and to those of Leonardo da Vinci, 
Albert Dllrer, and Jean Cousin He then shows that we now 
have materials for the establishment of a scientific type of the 
proportions of the human body, so far at least as the while race 
is concerned This type is not, of course, to be reproduced m 
the works of artists , but M Richer thinks it may be of real 
service to them as a guide ;in the appreciation of the propor¬ 
tions of the different models they have from time to time to 
study 

Mr A C Macdonai p contributes to the Agricultural 
Journal of Cape Colony a full and interesting account of what 
has been done to develop the dairy industry in Great Britain 
Speaking of the same industry m Cape Colony, he says that it 
u there only in its infancy This is largely due to the difficulty 
which farmers otherwise favourably circumstanced have had 
hitherto to contend with in the transport of their dairy products 
to market in good condition Now, however, the extension and 
union of railways have more or Jess removed this difficulty, and 
many of the leading farmers, taking advantage of the facilities 
afforded by such extension and union, have greatly increased 
their butter production, In fact, within the lost two years the 
Increase in the manufacture of this commodity in the colony has 
been very large Mr Macdonald sees no reason why in dis¬ 
tricts such ai Alexandria, Bathurst, Peddle, Victoria Fast, hort 
Beaufort, Albany, Port Elizabeth, Uitenhage, and East London, 
where it has now become difficult to farm with small stock or 
grow grain profitably, dairying should not prove as great a 
success aa It has done in the Australian colonies, which in some 
respects are not so favourably aiLuated as Cape Colony, pro¬ 
vided that the same means are used 

The nucleus of a paleontological collection was formed at 
the Johns Hopkins University five years ago by Dr W D 
Clark from the deposits of the AllanLic coastal plain He was 
able to gather together a very large amount of material owing 
to the richness of the formations in fossib and their accessibility 
to the city of Baltimore , and since that time additions have 
been made each year by collection and by exchange with the 
National and State Surveys and educational institutions We 
learn from the new number of the University's 11 Circulars ” 
that there wu a greater increase of the fossil collections during 
the past year than during any preceding one This was accom¬ 
plished mainly by exchange and purchase, although a consider 
able amount of material was collected in the field, Among the 
more notable additions was a collection sent in exchange by Mr 
G F. Harris, of ihe British Museum This collection is very 
rich In tertiary fossils, illustrating many of the typical English 
localities It contains hundreds of species from the Eocene, 
Ollgocene, and Pliocene of England Owing to the fact that 
the richest and finest collections of the Paleontological Museum 
of Ihe University are from the American tertiary, these English 
tertiary fossils are said to be of th% highest interest and useful' 
ness to ttudenti of geology. 

An Interesting paper on Artesian wells as a water supply 
for Philadelphia was lately read by Prof O C S Carter 
before the chemical section of the Franklin Institute A long- 
Mtinned drought caused much inconvenience at Philadelphia 
String the rammer of 189a, so that the Inhabitants would be 
Hkely to welcome any practicable suggestion for providing them 
with new supplies of fresh and wholesome water Prof. Carter) 
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after careful investigation, strongly recommends the use of 
artesian wells, the water of which, he says, would be of con¬ 
siderable quantity and excellent quality 

AN instrument for measuring densities of liquids, which for 
simplicity can hardly be surpassed, is described by A Handl in 
the Wiener Berichte It consists of two glass tubes joined by 
an indiarubber tube One of them ta 30 cm long and about 
I cm wide, and bean two marks scratched into the glass at a 
distance of 20 cm This tube is immersed in the liquid to bo 
examined up to the lower mark Meanwhile the other tube is 
totally immersed in water On pulling it out the liquids in 
both tubes rise until that in the first tube reaches the second 
mark. The height of the water-column, read off on a suitable 
scale, measures the density oT the liquid 

Messrs Simpkin, Marshall and Co have issued Miss 
Eleanor A Ormerod’s "Report of Observations of Injurious 
Insects and Common Farm Pests, during the Year 1892, with 
Methods of Prevention and Remedy " This is Miss Ormerod’s 
sixteenth report She notes that during 1S92 most of the insect 
infestations commonly injurious to field crops and fruit were 
present to such an extent aa to cause inquiry as to their nature 
and as to methods of prevention, but that for the most part 
they did not affect large districts to a serious extent 

A new scientific journal devoted to the interests of general 
systematic botany has made its appearance, published at 
Ch’imbesy, near Geneva, under the title Bulletin de t' Herbter 

/lousier, 

A Botanical Dictionary, by Mr A A Crozier, has just 
been published by Holt and Co , of New York, containing 
definitions of over 5000 words. 

Messrs Perken, Son, and Raymknt have issued an illus 
(rated catalogue of photographic apparatus, magic lanterns, and 
optical instruments 

Messrs Whittaker and Co will issue in their Specialists' 
Sent? a wqrk on "Ihe Dynamo/' by C C Hawkins and F 
Wallis, and a new edition of Sir David Salomons' work on 
“The Management of Accumulators,” They have also in 
preparation in the Library of Popular Science an introductory 
work on " Electricity and Magnetism/’ by b Bottonc, and one 
on "Geology/’ by A J Jukes-Browne Mr Perren Maycock 
has completed the second part of his work on 11 Electric Light¬ 
ing and Power Distribution," and it will be issued in a few 
days An illustrated work on "British Locomotives/' by C 
J Bowen Cookt, of the London and North-Western Radway, 
is in the press, and will probably be issued in May Messrs 
Whittaker have also in the press a new work by J Horner ("A 
Foreman PaLtern Maker "), entitled " The Principles of Fitting," 
and the second part of Mr, Brodie’s " Dissections Illustrated ” 

Messrs Griffin and Co. announce “A Manual of Dyeing,” 
by Dr Koecht, Mr Chr Rawson, and Dr R. Loewenthal , 
"Oils, Fati, Waxes, and Allied Materials, and the Manufacture 
therefrom of Candles, Soaps and other Products/' by Dr C 
R Alder Wright, 11 Painters’ Colours, Oils, and Varnishes, by 
Mr Geo H. Hunt, 11 Griffin's Electrical Price-Book/^edited 
by Mr. H J Dowsing, the tenth annual issue of the "Year- 
Book of Learned and Scientific Societies,” "A Treatise on 
Ruptures,” by Mr, J F. C Macready , "Forensic Medicine 
and Toxicology/' by’Prof. Dixon Mann j "The Medical Dis- 
easei of Children," by Mr. Bryan Donkin, " A Medical Hand¬ 
book for tha Use of Students, ” by Mr R S Aitchuon , 11 The 
Physiologists Note-Book," by Dr W Hill , and " A Text- 
Book of Biology,'* by Prof T R Aimworth Davn. 

MEms, L. Reive AND CtJ* hfcve In preparation a new work 
on the British Aculeate Hymenoptera from the pen of Mr. 
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Edward Saunders, uniform v ith the same author 1 ! work on the 
Hemlptera Heteroptera, juit completed* 

The extreme difficulty which 11 experienced in the separate 
identification or the typhoid bacillus and the B coh communis 
in coniequence Dot only of their great resemblance microscopic¬ 
al ly, but alto in the appearances to which they give rlu when 
grown in artificial culture media, has earned much doubt to be 
cast upon the alleged detection of the former in water It is 
well known that the B coh communis 11 an almost constant 
attendant upon the typhoid bacillus, being normally present in 
the alimentary canal, and being, moreover, frequently found in 
large numbers in polluted streams and contaminated well- 
water In nearly all cases, therefore, where a water is sus¬ 
pected of harbouring the typhoid bacillus the B coh communis 
may also be expected to be present Unfortunately, the many 
methods which have been devised, some of which are extremely 
ingenious, for separating out the typhoid bacillus from other 
organisms, are based upon the idea that few, if any, micro¬ 
organisms can flourish in as add a medium as this bacillus, and 
no account has been taken of the refractory nature in this respect 
of the B, coh communis This organism Is, in fact, possessed 
of far greater powers of resistance than Us more dangerous com 
panlon, and whilst the proportion of citric acid or phenol to be 
added, whether directly to the water or to the culture medium, 

19 such that in some cases the other organisms present are I 
destroyed whilst the typhoid bacillus and the B coh communis 
are left untouched , in other methods the amount of add pre- | 
scribed 11 sufficient to entirely obliterate Lhe typhoid bacillus, 
leaving, however, the B coh communis sole master of the field 
In an extremely interesting paper which has appeared in the 
Zcttsthiift fur Hygiene, vol xn p 491, 1892 (“ Ueber dett 
Typhusbacillus und den Bacillus toll communis ”), Dunbar dis¬ 
cusses very fully all these points, and gives an account of the 
principal methods in vogue for the isolation of the typhoid 
bacillus, together with a critical commentary based upon his 
own experimental observations, as well as those of other invest¬ 
igators. As a result of these researches Dunbar maintains 
that no absolutely trustworthy method at present exists for the 
successful identification of the typhoid bacillus in the presence 
of the B coh communis, and that it is highly probable that the 
latter hu in many cases been mutaken for the former in water 
supposed to contain the typhoid bacillus There can be no 
doubt, however, that, with a knowledge of these imperfections, 
the judicious application of some of these methods may very 
greatly facilitate the Isolation of the typhoid bacillus in the 
presence of other organisms, and that, moreover, a method 
which 11 able to restrict the varieties present on any given 
gelatine plate to the B coh communis and the typhoid bacillus 
already removes some of the chief obstacles, 

A further communication from M Molisan concerning 
the chemical properties of the diamond is contributed to the 
current number of the Comfits Rendus In the first place 
precise determinations have been carried oat of the tempera¬ 
tures at which various kinds of diamonds undergo combustion 
in pure oxygen. As the action of oxygen upon Lhe diamond 
has >0 long been known, it appears somewhat singular that, as 
M Moissan stales, no exact data concerning the temperature of 
combhitlon should hitherto have been obtained. It will doubt 
less be remembered that Dumas and Stas, In their celebrated 
experiments in connection with their determination of the atomic 
weight of carbon, burnt diamonds In ■ current or oxygen Id a 
porcelain tube heated in an ordinary earthenware table furnace. 
Other chemists have since performed similar experiments with 
the aid of the combustion furnaces employed In organic analysis. 
In order to be able to determine the temperature of inch com 
bastion w 4 ih precision, M. Mobsan has employed a modification 
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of Le Chateher’s thermo-electric apparatus, placed along with 
the diamond in a wide porcelain tnbe closed at the ends with 
glass plates through which the combustion in oxygen could be 
viewed It was found that when the temperature is slowly 
raised under these conditions the combustion proceeds gndually 
without the production of light But if the temperature u 
raised 40° or 50° above the point at which this slow combustion 
commences, a sudden incandescence occurs, and the diamond 
becomes surrounded by a brilliant Aame Various deeply- 
coloured specimens of diamonds burnt with production of in¬ 
candescence and flame at temperatures of 690°-720°, but tran^ 
parent Brazilian diamonds did not attain the stage of slow com¬ 
bustion without mcandescence till the temperature of 76o D -77o G 
was reached A Cape diamond suffered gradual combustion at 
7Bo°-790 a Specimens of exceedingly hard boort likewise com¬ 
menced to combine with oxygen at 790% and burnt brilliantly 
at 840°'S75 d When Cape diamonds were heated in a current 
of hydrogen to a temperature of 1200 9 they remained un 
changed , but if the stones had previously been cut they fre¬ 
quently lost their brilliance and transparency Dry chlorine gas 
was found incapable of reacting with the diamond until a tern 
perilure of iioo 0 -iaoo n was attained Hydrofluoric acid vapour 
likewise only reacted at about the same high temperature 
VapouT of sulphur also requires to be heated to looo a before 
reacting, but in the com of black diamonds bisulphide of carbon 
is produced at about 900" Metallic iron, at Its melting point, 
combines with the diamond in a most energetic manner, and it 
is a point of considerable interest that crystals of graphite are 
deposited as the fused mass cools , hence the experiment forms 
a sinking mode of converting the allotroplc form oT carbon 
which crystallises In the cubic system into that which crystal¬ 
lises in the hexagonal system Melted platinum likewise com¬ 
bines with the diamond with great energy A most curious 
reaction has been observed to occur between the diamond and 
the carbonates of potassium and sodium When a diamond is 
placed in the fused carbonate contained in a platinum dish it 
rapidly disappears, and carbonic oxide 1 b copiously evolved 
Fused nitre or potassium chlorate, however, have not been 
observed to exert any action upon diamonds 

Notes from the Marine Biological Station, Plymouth — 
Recent captures include examples of the Hydroid Mynothela 
phrygia, the Opisthobranchs Aplysia punctata and Oscaniu* 
tmmbranactus, and the “cotton-spinner " (Holothuna nigra) 
The week has been marked by a rapid increase in the numbers 
of Echinoderm ltrvee, especially of Aunculana and Btpmnana „ 
but Fluid are still relatively scarce Ephyne of Aurtha 
continue plentiful, and have grown appreciably Among the 
Anthomeduue, Rathkta octopunctata i Santa prohfera (without 
buds), and the gonosooid of Podocorync carnea hive been 
noticed, among Leptomeduss, the Eucopiutn and Eucofe- 
stages of Clytia Johnstoni have made their appearance, together 
with Thaumantias Pprbest% (Haeckel) and small Obdia medusa 
Several Muggier a. and a single Pihdium were Ken on the nth 
Inst, The Nemertlne Ampkiporus lactifloreus % and the An- 
omoura Eupagurus Pndeauxti , Galaikta dupersa and intermedia 
have begun to breed 

The additions to the Zoological Society's Gardena during the 
put week include a Macaque Monkey (Afacaeus cynomolgus, £) 
from India, presented by Mr. G. J. Sheppard ; a Leopard 
[Petit pardus) from Kiimaya, East Africa, presented by Mr J 
Roes Todd; a Spotted Iohneumon (Htrfestes nepalmsu) from 
Nepal, presented by Lieut. Philip Egerton, R.N., six Vnl- 
turiae Guinea Fowls (Pfumida vutturina) from East Africa, 
presented by Mr. R, J, Macellister; a Black Tanager (Techy - 
p bonus metaleunu) from Sooth America, pr esent ed by Miss 
Trelawny ; a Greater Sulphur-crated Cockatoo (Cacatm 




NA TURE 


473 


March i6, 1893] 


galtnia) from Australia, presented by Miss Amy M Dundas , 
three while-tailed Gnus (Connochatcs gnu t 6 9 9 ) from South 
Africa, deposited p a BurcheU’s Zebra ( Equus burchtlh p 9 ), two 
Silver- backed Foxes (Cams chama), a Cape Bucephalus 
(Bucephalus eapenns ) from South Africa, a Salvin’s Amazon 
(Chrysotis salvtni ) from South America, purchased , four Up 
land Geese (Bermc/a magi llame a ) from the Falkland Islands, 
received In exchange ; four Coypus (Myopotamus coypus) born 
in the Gardena 


OUR ASTRONOMICAL COLUMN 

Comet Holmes (189s III ) —This comet has now become 
rather a difficult object, but the following ephemens may be 
useful for those employing large instruments — 
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The Sizes of Jupiter's Saii-liites —M J J Landerer 
describes In the Comptcs Rendus some experiments made to Ie9t 
the accuracy attainable in measuring the diameters of satellites 
by (heir shadows ca«t on the primary He took a finely ground 
glass plate and blackened It, leaving a space in the middle repre¬ 
senting the appearance of Jupiter with its bands and small black 
spots represen 1 ing shadows He then placed it at a distance of 
314 m , illuminated it by a suitable light from behind, and 
sketched the disc through the telescope used for the actual 
observations With some practice it was found possible to draw 
such spots correctly to within one-tenlh per cent M Landerer 
then applied his method to the satellites themselves, and found 
the following numbers for their radii — o 0199, o 0184, o 0435, 
and o 0419 The number of observations was twrnly-aix for the 
first satellite, seventeen for the second, thirty for the third, and 
twenty two for the fourth The commonly accepted numbers, 
obtained by micrometnc measurements of the bright satellites, 
are o 0291, 0*0259, o 0431, and o 0367 

Observations of the Zodiacal Light —In No 3155 
of the Aslronotmschen Nachnchitn Mr Arthur Searle gives an 
account of the experimental work he and Prof Bailey have 
been earning on with respect to the best methods of making 
and recording observations of the zodiacal light Owing to the 
prevalent use of electric light In the neighbourhood of Harvard 
College Observatory, the observations were made at some dis¬ 
tance away. The general mode of defining the position of the 
zodiacal light up to the present has been by drawing its outline 
on a star atlas exactly as it appeared In the sky at the tirine of 
observation. The great drawback about this method 11 that 
in the majority of cases the zodiacal Light has no definite out¬ 
line, but gradually decrease! In brightness as one recedes from 
fhe axb of the figure, eventually Tiding imperceptibly away 
That this Is so Is (he general idea and Is backed up by observa¬ 
tions, but it Is also true that the contour, so to speak, of the 
luminous figure is sometimes sharper at some places than 
at others. Instead of outline drawings these observers have sub¬ 
stituted contour lines in which the degree of light represented 
by each CQDtcnu Is stated ; the latter is accomplished by select- 
1! Jg * portion of the sky “ unaffected by the zodiacal light, but 
of eoual brightness with those portions traversed by the contour 
lme. ’ This region would naturally lie near the Milky Wsy and 
tts situation la defined by the stars In the vicinity To com¬ 
plete the recoid the geographical position of the observer's 
station and the time of observation should be Included in the 
statement, In addition to the coatonr lines two other sugges- 
tiopi are put forward, (r) that the axis of brightness should be 
m dlraj ad by a line, and (■} that should there be distinctly ob- 
■cryed beany eh nee two mum of light, an outer and an Inner, 
"Mb * distinction should be shown In the record by drawing a 
****** between them. 
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Weinek'b Lunar Enlargements — Smce the appearance 
of the magnificent enlargements obtained by Dr Wei nek from 
the Lick Observatory negatives, many details of surface struc¬ 
ture have been brought to light which have up till now evaded 
even the sided eye. These details, consisting as they do of 
winding nils, valleys, and hair like markings, appear quite 
sharp and distinct in contrast with the larger surface features, 
and it is this fact that bu caused aome uncertainty about I heir 
being actual features on the lunar surface Every one acquainted 
a little with photography knows that a photograph loses in 
sharpness the more it ib enlarged, and it 11 here very curious to 
find a picture after being twenty times enlarged with minute 
details quite crisp and sharp, and the larger portions quite fluffy, 
as is the cose in the enlargement of Vendellnui, taken on 
August ji, 1890 As Mr Eiger remarks ( Observatory, March), 
11 lUhese curious markings represent actual features on the moon 1 ' 
surface, ought they not to be easily seen in any good telescope 
that shows the formation and its principal details with far greater 
sharpness than the twenty-times enlarged negative, and many 
small craters, &c , in addition which are scarcely traceable upon 
it? One does not understand why this should not be so, unless 
these objects make an impression on the sensitive plate that they 
fail to do on the retina, which ib hardly likely to be the case r 
M Faye, in Comptcs Rendus (No 9) for March, when referring 
to these enlargements, says that several members, MM 
Fizcau, Mascon, and Cornu included, reserved their opinions 
on the interpretation of these markings, which seemed to be the 
results of retouching ‘ 1 Certain verimculles appearances," says 

he, "show a clearness which is strictly in contradiction with 
the very general ‘eatompee * appearance of the lunar cliche M 

" L'Astronomie ” for March— The March number of this 
magazine commences with some observations of Jupiter made at 
the observatories in Juvisy, Bruxelles, and in Spain during the 
past year The numerous drawings which accompany the ob 
servations impress one with the incessant change that is 
taking place in the dense atmosphere, while the large red spot 
was as usual seen ploughing its way apparently through one of 
the dark belts The period of rotation of this spot seems to 
have suffered a retardation during the last twelve month*, as 
will be seen from the following table, which we take the liberLy 
of producing here — 

h m b h m * 

J 879 9 55 35 7 1886 9 55 40 1 

80 35 o 87 40 1 

81 36 1 88 40 2 

82 37 2 89 40 3 

83 38 i 90 41 5 

84 39 2 9 < 42 2 

85 40 1 92 39 3 

M. Guillaume, of the Lyons Observatory, contributes some In¬ 
teresting notes on the appearances of Saturn's rings during the 
same year, at which time It will be remembered we were lying 
nearly in Its plane Beridet the drawings showing the general 
features of the planet, there are some Illustrating the different 
degrees of luminosity observed at various parts of the ring Itself 
"The Circulation of Winds at the Surface of the Globe ” is 
the title of an article by M A Duponchel, in which he gives is 
an introduction a brief historical account of the early hypotheses 
while M Flamraanon gives us the fifth chapter on '^Commeni 
Arrivera la fin du Monde," dwelling for the most part on the 
destructive forces at work on the earth’s surface. 

Bermersi dr Observatory —Id the advertising sheets of the 
Observatory for March we an sorry 10 see the following notice — 
" On sale (the owner giving up aalronomical vfork) the 3-foot 
Common reflector, with or without dome, complete, in perfect 
order Mirror by Sir H. Grubb Fall particulars on applica 
cation to J G led full, Bermeralde Observatory, Halifax ” 

GEOGRAPHICAL NOTES . 

A telegram from Port Stanley announces (he return of the 
Dundee whaling shins U> the Fait I and Islands (see Nature, 
p. 28a) on Ihelr eiy door In the two months daring which 
they weit abeent it b Improbable that high ialitudei were 
retched, but it Is evident that a cargo was rapidly obtained, 
although It te not reported whether the species of whale hoped 
for was found. 

The Gtdgrtpfalcal Studentship at Oxford lately held by Mr. 
Grundy has been awarded to Mr W H Casern-Hardy, New 
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College Mr Cozens Hardy hu already made some interesting 
journeys in Montenegro and the neighbouring lilile-known parts 
or the west coast of the Balkan Peninsula which he intends to 
study further 

The expedition of M De[commune by Lake Tanganyika 
appears to nave been the most successful of all those sent out by 
the Katanga Company, os itp leader has returned to Leopold¬ 
ville, and will soon Teach Europe to recount his experiences 
The expeditions of Captain Stairs and Captain Bia, although 
successful in reaching their destination, were unfortunate In 
losing their leaders, and all the parties suffered terribly from 
sickness and famine, One of the interesting circumstances of 
these expeditions is the fact Lhat a bronze tablet commemorat¬ 
ing Lhe death of Livingstone hu been fixed to the tree at Old 
Chitambo's, where the great traveller died This tablet was 
sent out In duplicate by Mr A 1 Bruce of Edinburgh, son in¬ 
law of Dr Livingstone, through Mr Arnol, whn being unable 
to reach ChitamDo’fl himself, entrusted one of the tablets to 
Captain Bla, by whose parly it was placed in position 

Mb Mackinder’s educational lectures, of which the eighth 
was delivered in the hall of the University of London on 
Friday night, continue to be well attended 1 he subject of the 
lecture was the Alps os a factor In European history, and the 
aeries of fine maps specially prepared lor projection by the 
lantern enabled the development of the historical argument to 
b« followed from point to point 

The March number of the Scottish Geographical Magazine 
contains a valuable note by Prof Mohn on tne climate of Green¬ 
land, in which he epitomises his discussion of Dr Nansen’s 
results, published in a recent Erganzungeheft of Petcrmann's 
Mtttnlungen % and corrects it by the record of Peary's work The 
isolherms (reduced to sea level) run parallel to the coast, the 
interior being coldest at all seasons , 30° F compared with 26° 
on the coast Tor January, 30" as compared with 50° for July, and 
on the average for the year the centre of the land is probably 
about-10°, while the coast has the temperature of 30° 


THE CHATHAM ISLANDS AND AN 
ANTARCTIC CONTINENT 

A T the lost meeting of the Royal Geographical Society Mr 
H O Forbes discussed the question of the former 
extension of an Antarctic continent in relation to certain 
observations made during a iccent visit to the Chatham 
Islands The whole surface of these islands, especially Whare 
kauri and Rangiauna, is covered with a l>ed ot peat in places 
over forty feet in depth—deeper in the northern part than in the 
southern—traversable in safety only by those acquainted with 
the country, for to the inexperienced eye there seems in most 
places no difference in the surface which can carry with safely 
noth horse and uder, and lhat on which the lightest footed 
pedestrian cannot venture without being engulfed The surface 
of some of ihe larger and wetter depressions in the ground was 
covered with a brilliant.colourtd carpet of luxuriant mosses, 
emitting an aromatic fragrance, spread out in artless undesigned 
parterres of rich commingled green, yellow, and purple, and 
endless shades of these, warning the traveller of the existence of 
dangerous hogs beneath, and hnghtenlng miles of treeless moor¬ 
land, which, but for those floating gardens, would be uninviting 
and uninteresting In many places all over the island this 
great pcat-tnoks is on fire, and has for years been smouldering 
underground, or burning in the exposed facet of the great pits 
which have now been burnt out Dr. Dieffenbach men I ions 
these firet at Mi visit in 1840, and states lhat the combus¬ 
tion had begun before 1834. They appear to have been burn¬ 
ing la one part or another of (he ulana ever since Dieffenbach’s 
visit. A peculiarity in the main island that strikes the visitor 
very early It (be occurrence of many lakes and tarns These 
lakes are, for the most part, on the eastern side, at the back of 
the low hills facing Petre Bay, The largest is fifteen miles 
long, over forty miles in circumference, and about ten and a hair 
miles broad at itB widest part 

Mr, Forbes’s object In visiting Lhe Islands was to look for 
the remains of a fossil bird, fragments of which had been sent 
to him in New Zealand These he discovered In considerable 
numbers, and found that the bird was no other than a species of 
Aphanapttryx. a large and remarkable member of the roll 
family, which lived contemporary with the celebrated dodo in 
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the Island of Mauritius, and was very similar to one of the 
extinct flightless birds of that island. Here was the only place 
in the world where it was known to exist, and where It had 
with the dodo preserved its fading race down to about two 
hundred years ago, when both of them passed away and 
perished for ever from among living things In the Chatham 
Islands the remains of the Aphanaptcryx were found in kitchen 
nuddens of the Morions, snowing that in this region of the 
world also it had survived down to comparatively recent date, 
just as the moa had in New Zealand 

In the Chatham Islands there still live several types of 
flightless birds scarcely represented eUewhere, except in widely 
separated oceanic islands To account for Lheir distribution it 
is necessary to reason backwards to former distributions of land 
and sea The occurrence of similar forms in the three southern 
continents and in the islands which lie between them u most easily 
explained by a former Austral continent of considerable northern 
extension The outlines of this continent it is of course impossible 
to trace with anything approaching to accuracy till we are in 
possession of a larger number of soundings But it Is not unlikely 
that the great meridional masses of land—or woild ridges—which 
are probably of primeval antiquity extended to meet prolong 
ations northward of the Antarctic continent I here is some 
evidence lhaL the direct union of South Africa with the other 
continents was not for so prolonged a period as the others 
The presence of Lhe Aphanaptcryx and other ocydromine birds 
both in the Mascarene and in the New Zealand continental 
Islands supports other evidence pointing to an extension of that 
area south by Marion and Kerguelen Islands, and of New Zea¬ 
land ‘iouth, or of the Antarctic land north, by way of the Mac 
quarrie, Auckland, and Antipodes Islands It 13 interesting to 
ohserve lhat the great Pacific trough to the east of the longitude 
of New Zealand extends far toulh into the Antarctic region. 

It is not necessary to suppose that all the southerly 
extending arm') were connected contemporaneously with an 
Antarctic continent It is impossible to account for the presence, 
for instance, of some South American forms in Australia and 
not in New Zealand , of Mascarene forms in the New Zealand 
region and not in Australia, or in Africa, or elsewhere, while we 
are unacquainted with the orography, the nven and mountain 
barriers, of the submerged southern continent, and its various 
commmurea may have been open atone lime and closed at 
another As there are, moreover, abundant evidences of great 
volcanic action over all the region, in New Zealand, South 
America, Mascarenia, and the Antarctic Islands, the permula 
lions and combinations of the ups and downs of these lands, the 
opening? and closings of the gates, paths, or stepping stores, are 
beyond our computation 

The deductions as to an Antarctic continent, made on biologi¬ 
cal grounds, are supported by the depth of the circumpolar sea, 
so far as it is known The submarine plateau of the Austral land 
slopes northward all round the shores of the known lands more 
gently than is the case along any other coast, and this would 
seem to indicate that, if elevated, the land would form in H rcftt 
extent a continuation of Lhe three primal ridges of the globe 
southward, coalesced and spread out round tne Pole, with, be 
tween these arms, the terminations of the great and permanent 
ocean troughs How far these hypotheses—which are but a re¬ 
statement, In great measure, of the investigations and conclusions 
of many distinguished naturalists, geologists, and geographers 
may be substantiated or refuted by future discoverlci it Is difficult 
to ssy, but the discovery of these interesting Aphanaptcryx 
bones on the Chatham Islands must always remain an important 
factor In the solution of this question 

There was an animated di&cuuion. 


ARCHEOLOGICAL WORK IN AMERICA. 

T N hu report, just issued, on the Pe&body Museum of American 
1 Archeology and Ethnology, Prof Putnam Is able to record 
the results of a very exceptional amount of useful work. This U 
due to the fact that while the officers of the Museum have di* 
charged Lheir usual duties many Special archeological tod 
ethnological researches have also been carried oq with a view to 
the collection of material for the Chicago Exhibition. Prof 
Putnam says 1— 

Never before his such an extensive field of anthxopalofflcn] 
research been covered in two years 1 time, and it is desirable to 
place 6n record what has been accomplished In the north, 
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Lieutenant Peary's expedition to Greenland has brought back a 
valuable collection from the little known tribe of T skirao at 
Whale Sound, including their summer houses of skins, their boats, 
sledges, weapons, implements, utensils, ornaments , full sets of 
garment! and carvings m ivory, as well as several hundred pho¬ 
tographs of individuals of the tribe and of scenes illustrating 
their daily life , also several crania, and a complete census of the 
tribe with a full set of anthropometrical measurements and 
observations. In Labrador, the Skilea expedition (upon which 
I obtained positions for two Harvard students, one as a naturalist 
and ihe other as astronomer) has brought back 57 of the Labrador 
Eskimo,—men, women, and children with all their belongings, 
—making an Eskimo village now on the Fair grounds in Chicago, 
where It will remain until the Fair 11 over On the Pacific side 
Dr Sheldon Jackson has made ethnological collections in Alaska, 
and also among the coast tribes of Siberia Mr Cherry has 
collected from the tribes of Yucon valley , and by seven other 
aaiistinlB a systematic collection has been made on the north 
west coast, between the Columbia River and Alaska, particu 
Jirly from northern Vancouver and the Queen Charlotte Islands 
On the Saskatchawan Mr Cowie has made a complete collection 
to illustrate the life and customs of the tribes of Lhe valley 

Arrange men Is have been made with lhe Canadian Com 
mlasioner of Indian affairs by which the interior tribes of Canada | 
will be represented living on the Fair grounds , and by the 
cooperation of the Canadian Government World's Fair Com- I 
mission a representation of the archeology of Canada has been I 
secured In the eastern portion of Canada Mr Tisdale and Mr j 
Fenollosa, both Harvard students, have collected anthropological | 
dfUa, and much of ethnological importance Nearly all the 
Mil an tribes of the United States have been visited by sLudents 1 
from Harvard and other universities for the purpose ol obtaining 
anthropological data relating to the physical characteristic of the 
various tribes and of collecting ethnological material 

The State of New York through its Worlds Fair Commisuon 
has oJfo been brought into this work The Commissioners are 
earnestly cooperating with me in securing a large archaeological 
cullectlM, and rLo a thorough representation of the Iroquis 
tribes Families from these tribes will be living on the Exposition 
grounds in bark houses such as were in use when this powerful 
nation brat came m contact wiLh our race 

South of the United Slates, the bureau of Latin American 
Republics in connection with the StaLe Department has been 1 
working with the Ethnulogical Department of the Exposition, of 
which its forms a section, and a number of officers of the army 
and navy were detailed to vibii the various republics and arouse 
an Interest in the Exposition, and also to make collections in 
ethnology and archaeology under instructions which I furnished 
for their guidance These gentlemen have accomplished much 
ethnological importance, and have secured several collections 
from the native peoples of Central and South America Mr 
Frederic Ober was sent to Lhe West Indies and made a special 
research among the Canbs 

In relation to Mexican archeology, Mrs Zeha Nultal, acting 
in her double capacity as honorary assistant in the Museum and in 
the Ethnological Department of the Exposition, has been engaged 
in a search for objects in Europe, brought there at the time of 
the Spanish conquest, and hu found several interesting things, 
connected with the period of Cortes, of which she has had fac- 
similea made both for the Exposition and for the Museum 

Farther South in Mexico, Consul E H Thompson has con 
tlnufld the work in data nec lion with hia explorations for the 
Moieum among che ancient ruins of Yucatan During thu time 
he has made about 10,000 square feet of moulds of portions of 
lhe mined building*, showing the facades, parts of corners of 
structures, doorways, and the great recess with 11s pointed arch 
of theeo named 11 House of the Governor ” at Uxmal, He has 
also moulded both side* of ihe famous Portal at Labna. Casts 
are to be made from these moulds in Chicago, and there 
#111 b* aoen on the ExposiAbn grounds facsimiles of these 
elaborately carved stone structures of Yucatan, over and around 
wfrlofa will be the tropical plants native to the teflon of the 
runs. As this work by Mr Thompson was In connection with 
his explorations fax the museum, we can secure such emits from 
tb* moulds as wo say desire at the cost of making the casts, 
which, however, will be several thousand dollars. 

The Museum Expedition to Honduras, which U an important 
part of lhe work of the year, will be specially mentioned further 
on, hu as it forms a Unk lathe chain of explorations it is referred 
10 In this geographical review Farther south, Mr. G. A. 
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Dorsey, a graduate Btudent in this department of the University, 
working u a special assistant for the Exposition, has inaue 
extensive and important explorations on the Island of La Plata, 
Ecuador, and in Peru and Bolivia, where he collected a largo 
amount of material Lieutenants Salford and Welles have 
secured senes of garments, weapons, and other objects illustrating 
the tribes of portions of the interior of South America, O.her 
officers sent out by the Latin American Bureau have been farther 
south, and Patagonia and fierra del Fuego have been drawn 
upon for representations or iheir ethnology 

Returning to the United StateB, archaeological work hay 
been carried on in Ohio by Dr Metz, Mr Saville, Mr Moor¬ 
head, Mr H I Smith and Mr Allan Cook In the Delaware 
valley, Mr Ernest Volk, who in previous years was in Lhe field 
with me, has been engaged in making a careful exploration oT 
several ancient village sites, burial places, and workshops or 
quarries, where stone implements were made Mr Allan Cook 
of the University also made a brief study of a small burial-place 
on Cape Cod Mr M H Saville, a student assistant in the 
Museum, examined an ancient soapstone quarry in Connecticut 
from which Interesting specimens were obtained both for Lhe 
Museum and Exposition , and several gentlemen, particularly 
Dr I', H Williams, Mr Wtn C Richard* and Mr. James 
Shepard, who showed him much courtesy, gave to the Museum 
n number of stone implements found on and near the old quarry 
In Maine, Mr C C Willoughby working entirely for Lhe 
Muwum, explored two singular burial places in the Androscoggin 
valley in which the graves were so old that the skeletons had 
entirely disappeared, leaving in lhe graves only masses of red 
ochie and numerous implements and other objects of atone 
This exploration was conducted in a careful manner and Lhe 
notes, drawings, and photographs of the objects in place show 
how thoroughly the work was done A fine lot of implements 
in perfect condition was found by Mr Willoughby, and several 
others obtained in former year* from lhe same place were given 
to the Museum by Mr Elijah Emerson of Eucksport This 
remarkable collection will be exhibited in Chicago ax part of 
the Peabody Museum exhibit and will afterwards lie arranged in 
the Museum At the request of Mr T 1 ID Pierce of Dexter, 
Me , Mr Willoughby also made a partial examination ol a 
mound neai Dexter which may be a burial mound Further 
exploration should be made, for if it prove to he a burial mound 
it would be the only one known in New England 

Important researches in physical anthropology have also been 
carried on These were in part based on the observations made 
by Lhe assistants among Lhe native tribes, and in part upon 
collections In this connection Dr Franz Boa*, aided by Dr 
G M West and two clerical assistants, has been engaged in 
the museum in classifying tbe anthropological data and in pre¬ 
paring charts, tables, ana diagrams to illustrate this subject at 
ihe Exposition rhu§ for Lhe first lime there is being prepared 
a presentation of the physical characteristics of the native 
American peoplei Measurements have also been taken, and 
observations made, on more than fifty thousand children in the 
public schools In different parts of the United States and Canada, 
as well as on those in the Indian schools, and on many negro 
children In this connection we have secured the cooperation 
of the authorities of the Japanese schools, and of those of the 
Hawaiian Islands. We shall thus have the measurements of a 
number of Japanese and Kanaka children for comparison To- 
this senes of physical measurement* has bean added a series of 
tests relating to the mental development of children. These 
observations and deductions will not only furnish data of import¬ 
ance to educators, but there is reason to believe, from what has 
already been accomplished in this direction, that they will also 
give the basis upon which decided reforms in certain directions 
will be established It ii almost needless to say that the detail* 
of thii part of the work are entrusted to Dr Franz Boss, who is 
my earnest collaborator In connection with the Exposition 
This brief review of the work of about ioo assistants shows 
how much bat been done during tbe year , and as the Peabody 
Museum Is the place from which it hoi all been directed, and as 
mach of the work haj been done by my regular assistants and 
students. It ii eminently propel to refer to it in thu report as 
showing the relation of the Museum to anthropological research 
In America. It must also be remembered that the directors ol 
lit* World’s Columbian Expedition have not only given to me 
this grand opportunity for*re*earch, but that it has oeen largely 

S aid for by Lbe funds subscribed by the citizens of Chicago 
fever before hu there been a year when so much money has. 
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been expended for pure research in anthropology under one 
direction ai daring the peat fear , and praise ana honour are 
due to the holiness men forming the directory of the Exposition 
in Chicago, who have 10 cordially met my proposals and fur¬ 
nished the means for carrying them oat on so grand a scale, 
Notwithstanding the vast material interests involved In the 
Colombian Exposition, it must be admitted that Chicago has 
nobly supported pure science in this connection and has shown 
an appreciation of its high aims 

On the Honduras Expedition Prof. Putnam reports as 
follows — 

It was stated in the last report that an expedition had just 
started to make the preliminary explorations for the ancient 
ruins of Copan ( and in that report Is given a brief outline of the 
origin and plans of this undertaking on the part of the Museum 
to be earned on by the assistance of patrons of archer0logical 
research It U indeed a pleasurable duty to announce that the 
drat season’s work of the expedition has proved a decided 
success , and that although the party had many trials and 
difficulties overcome, no serious accidents or sickness occurred 
Messrs. Seville and Owens returned m safety, in May last, 
bringing with them a large number of most interesting and 
important objects illustrating the wonderful carvings In stone , 
several vessels and many fragments of pottery, numerous 
ornaments made of stone, shells and bone , stone implements ; 
and portions of human skeletons. Among the latter are several 
incisor teeth, each of which contains a small piece of green 
stone, preiumbly j ode lie, set in a cavity drilled on the front 
surface of the tooth. We had before received from very ancient 
graves in Yucatan human teeth filed in a peculiar manner, and 
now we have teeth from the ancient graves m Copan ornamented 
in another way This is of particular interest in adding one 
more to the several facta pointing to Asiatic arts and customs as 
the origin of those of the early peoples of Central America. A 
most sinking resemblance to Asiatic art is noticed in several of 
the heads carved In stone,—one in particular, if seen in any 
collection and not labelled as to its origin, would probably pass 
almost unchallenged os from Southern Asia These may prove 
to be simply coincidences of expression of peoples of correspond¬ 
ing mental development brought about by corresponding natural 
surroundings and conditions At present we must admit that 
there are many resemblances In architecture, sculpture, ornament, 
and religious symbolism, between Central America and portions 
of Asia. The true meaning of these resemblances will be mode 
known u authentic materials for study are obtained by such 
thorough and exhaustive field work oj the Museum has been 
carrying on , and none ii so important for this special subject as 
that of the Honduras expedition. For this work, however, a 
large sum of money is required The ten years showed for the 
work la Honduras by the edict of that government must be 
utilised to the fullest extent; and each year must find the 
Musenm ready to put its party In the Geld well equipped and 
provided with money for the very expensive work to be per¬ 
formed 

It is not my Intention to give an abstract of the results of list 
year's explorations at Copan It is far better that the report 
should be carefully prepared by those engaged in the actual 
field work from year to year. After enffiaaot Information has 
been obtained about the r uins themselves, and the architectural 
and chronological relationship of the various structures . and 
after a thorough knowledge of the different modes of burial has 
been acquired, and all possible objects have been collected, then 
condiuious can be drawn which will be of scientific value, since 
they will be based on a thorough knowledge of all the facts. An 
important beginning was made ny the expedition Jut year, plans 
of the plua and or the principal structures foruflng the gTeat 
mass of the ruins having been made, many photographs taken, 
and paper moulds of Important sculptures, lines of hieroglyphs 
and several of tbs large idols or carved monoliths secured. Con¬ 
sidering the difficulties of transportation (wholly by mules to the 
coast—a seven days' journey), both Messrs. Savllfe and Owens, 
nnd all associat ed With them must be congratulated on what they 
accomplished. Since the return of the expedition the photo¬ 
graphs have been printed, preliminary reports have been pre¬ 
pared, and casts have been made from the moulds. These casts 
are now being plaoed in the Museum, and a series has also been 
made for the Boston Art Museum, and another for the 
Columbian Exposition. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cam B ai DOE. —Prof Liveing announces a course of demonstra¬ 
tions In spectroscopic chemistry, to be given during the first 
three weeks of the Easter term, daily (except on Saturdays) at 
ii, beginning on April 24. 

The examination in Sanitary Science for the Diploma in 
Public Health will be held from April 4 to April 8 

The honorary degree of Doctor In Science will be conferred 
on Prof. Virchow, at a special congregation on Tuesday, 
March 21 

A grant of ^65 has been made from, the Worts Travelling 
Scholars' Fund to H. Woods, of SL John's College, for the 
purpose of pal seon to logical research in Saxony and Bohemia. 

Lawrence Crawford, B,A , Fifth Wrangler, 1890, has been 
elected to a Fellowship at King's College 


societies And academies 

London 

Royal Society, February r6—“The Value of the 
Mechanical Equivalent of Heat, deduced from some Experi¬ 
ments performed with the view of establishing the Relation 
between the Electrical and Mechanical Units, together with an 
Investigation into the Capacity for Heat of Water at different 
Temperatures " By E H Griffiths, M A., Assistant Lecturer, 
Sidney Sussex College, Cambridge, assisted by G M Clark, 
B A , Sidney Sussex College, Cambridge, Communicated 
by R T Glazebrook, F.R S 

If a calorimeter is suspended In a chamber, the walls of which 
are maintained at a constant temperature, we can, by observa¬ 
tions over a small range across that outside temperature, deduce 
the rate of rise due to the mechanical work done In Lbe cal on 
meter, when the supply of heat 11 derived from stirring only 
Bv repeating the observations in a similar manner over ranges 
whose mean tempera Lure differs from that of the surrounding 
walls 0 O| we obtain the change in temperature due to the com 
braed effects of the stirring, radiation, conduction, and convec¬ 
tion at all points of our whole range of temperature As the 
success of the method depends (1) on the possibility of main 
taming the exterior temperature unchanged, and (2) on the 
regularity of the supply of heat dne to tne stirring, we briefly 
Indicate our method or securing those conditions. 

I. The calorimeter 1 was suspended within an air tight steel 
chamber The walls and floor of this chamber were double, 
and the space between them filled with mercury The whole 
structure was placed in a tank containing about 20 gallons of 
water, and was supported in such a manner that Lhere were 
about 3 Inches of water both above and beneath It The 
mercury was connected by a tube with a gas regulator of a novel 
form, which controlled the supply of gas to a large number of 
jets Above those jets was placed a flat silver lube, through 
which tap water was coed Dually flowing Into the lank, all parts 
of which were maintained at an equal temperature by the rapid 
rotation of a large screw. Thus, the calorimeter may be re¬ 
garded as suspended within a chamber placed in the bulb of 
a huge thermometer—the mercury In that bulb weighing 70 lbs 
A change of i° C. in the temperature of the tank water caused 
the mercury in the tubes of the regulating apparatus to nee about 
300 mm. Special arrangements were made by which it was 
possible to set the apparatus so that the walls surrounding the 
calorimeter could be maintained for any length of time at any 
required temperature, from that of the tap water (In rummer 
about 13 s C. in winter 3 0 C ) up to 40* C or jo* C. We know 
by observation that the temperature of the steel chamber (when 
once adjusted) did not vary by 1/500*0., and we believe the 
variations were much less. 

a. We experienced gTeat difficulty in devising a suitable form 
of stirrer j and we attribute the failure of onr earlier experiments 
to defects in the ordinary forms. We find It impossible! with 
out a lenuLby description, to give a clear Idem of the stirrer ulti 
mate 1 7 adopted. We can only slate here that it wu completely 
immersed when the depth of the water exceeded I cm., that 

1 Tbs atarlmcur was of cylindrical farm, and snnndod by thru glua 
tubes, ll was nodi of " gitdLnj nutmj,” which both Internally and ■* 
tonally wu cbwad with a amldarahla thlcknus of gold. All mow* 
lurihea within tbs ealorimstw won thickly gilded. 
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Its bearing were outside the steel chamber, and that the 
water was thrown from the bottom to the lid of the calon 
meter 

More than 100 experiments were performed (many of them 
lasting several hours) in order to determine the value of 
<r + p (0j - fln ), 1 when the calorimeter contained different masses 
of water The harm my amongst the results wai satisfactory 

The pressure in the space between the calorimeter and the 
walls of the steel chamber was reduced, as a rule, to between o 3 
and I o mm 2 

The absolute value of the loss by radiation, &c , at different 
pressures was ascertained, and it was found that the rate of gain 
or loss decreased very rapidly when the pressure was reduced 
below o 5 mm 

If 11 l ^ e rate °f doe to the non-electncal supply, 

and that d° e to the electrical supply, 

then 

3 -fflW 5 X. 

We have indicated the manner in which we determined the 
last term of this equation, and thus, by direct observation of 

ff 1 . we were able to obtain the value of (^ and 

\8i I 



E J 

J R'.M' 


(a) 


where R' is the resistance of the coll, and M' the capacity for 
heat of the calorimeter and its contents at a temperature 0j 
Throughout the experiments E was kept constant, the 
arrangement for maintaining the ends of the coil at a con¬ 
stant potential difference worked admirably, and it is probable 
that in no case did the variations exceed 1/10,000 of tne mean 
potential difference during each experiment 

The value of R was determined by a direct comparison (con¬ 
ducted by Mr Glare brook) with the B A standards and 
values of R were expressed in true ohms si defined in the B A 
Report, 1893 

The difference between the temperature of the coil and that 
of the surrounding water was ascertained, and the resulting 
difference of resistance was found to be such that 8R- 00422 
where f* was the number of Clark cells by which the potential 
difference at the end of the coil was maintained 

The mercury thermometers were standardised by direct com¬ 
parison with several platinum therroometeis, and a further com¬ 
parison has (through the kindness of Dr Guillaume) been 
made with the Pans hydrogen standard The difference ob 
tamed by the two methods in the value of the range is only 

005" C. 

The various quantities in equation (3) having been determined 
(with the exception of J and M'), we can dednee from equation 
(2) the time (T) of rising 1 ° C at any point of our range when 
R = iwsndE Is the potential difference of one Clark cell at 
15 ° C 

We thus get 

Jm'-T (3) 


If w be the weight ofVater, and w x the water equivalent of 
the calorimeter at the standard temperature, and if / and g be 
the temperature coefficients of their specific heats, then 

M' ra w(l + — 0 ) + W a (l + — 0 ) , 

hence 

|,Mi +/»i - •) + (1 +&,- «)! = T,. . (4) 

By repeating observations with different weights of water, w ] 
and tr/j, and observing Tj and T^ the corresponding times, we 
obtain by subtraction 

- “'ll (1 +>,”») = T, - T, (S) 

Hence when #, « I (i * at the standard temperature) we cun 
And J without first ascertaining the values off, r, or the water 
equivalent of the calorimeter, and by repeating the observations 

1 f m rlsa In tmperatun par 1 second dm to the stirring p m nra 
lose In t n i n pe i eturn per x Secmd due to radiation* ftc., whea fi-dy" 

* C. 

* Hw pnnorts wsra aeoertalned bp a IfaLeod’i ging e 
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over different ranges we can 6nd/without previously obtaining 
or, having obtained f we can And w z ana and then by equa¬ 
tion (4) deduce the value of J from a single experiment We 
have adopted both methods as a check upon tne calculations, 
which Involve much arithmetic The Utter method u the more 
convenient, as It enables ui to ascertain the retails or separate 
experiments, but it cannot be applied until the values of /, g t 
and w m have previously been obtained by observations on two 
different weights at two different temperatures. 

We give the values of T at 15 0 , 20 , and 25 0 C 


Table XLI —Values of T at 15°, 20% and 25" C 



Series I 


Semes 11 


Temp 

iA 

=j-s 

* 

(J 8 


4 

(J sc" 

Q t 


f- 

j" 

P 

J II 

if 

011 

jii 


G 

£ 

& 

p 

t 

15 OOO 

557 14 

74046 

458 87 

580-95 

702 91 

20 

557*62 

740 60 

459-35 

45981 

581 -J 5 

703 t )5 

25 

556 09 

740 75 

58 * 55 

703 20 

Noon 






col f« 

2 

3 

4 

5 

6 


From this table wc obtain the following results — 
Specific heat of water at 25" in terms 
of water at I 5 °,dednced from columns 
4 and 6 =099734 

Ditto from columns 4 and 5 ■= 0*99722 

Ditto from columns 5 and 6 =0 99746 


Mean = o 99734 

Hence, adopting 15° C os the standard temperature, the 
Specific Heat of Water = 1 -O'OOO 200 (*- 15 ) 1 

Also by means of equation (15) we get the following values 
ofj — 

Columns 4 and 6 . J = 4 1939 x 10' 

.. 4 .. 5 J = 4 I 9 JO x U 7 

.. 5 .. 6 J = 4 1940 x 10 7 


Mean J = 4 1940 x 10 7 

This value of J, as previously pointed out (equation 5), is 
entirely independent of the value assigned to the water equivalent 
of the calonmtttr 

And we find the water equivalent of the calorimeter at 15° C. 
in terms of water at 15° C °= 340 grams The water equi¬ 

valent of the calorimeter at C in termi of water at 15* C 
— 86 174 grams 

Hence water equivalent = 85 340J1 + 0000977(1 - 15)] 

We can now find the capadry for neat of the calorimeter and 
contents for any weight of water at 15°, ao u , and 25° C , 
and deduce the value of J from each group separately 

Table XLIII —Values of J 


Group 

l3 ° 

! 

1 

1 

Mean 

A 

4 1940 X I0 7 

4 194° X lo* 

4 1939 x 10” 

1 

4 1940 

B 

4 '93® .1 

4 1941 IP 

1 4 1949 -p 

1 4 ,94 S 

C 

4 1939 

I 4 1938 „ 

| 4‘I937 >p 

3 I9j8 

D 

4'i94° >. 

4 * 939 .. 

1 4 1940 .. 

4 *94© 

E 

4 1938 „ ‘^ 

4'"94° .. 

1 4 '943 .. 

| 4 i£4° 


4 1940 


We have In the abort table given the values resulting from, 
the calculation at different temperatures, for the limit of our 
experiment si errors la thus clearfy indicated* since the values of 

t l Otn the range 14° to a6° C 


r 
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J ought (in (he absence of experimental errors) to be identic*! 
at all temperatures. The close agreement between the values 
from different groups, and from the same group at different 
temperatures, li a satisfactory proof of the accuracy of our 
determination of the water equivalents of the calorimeter, and 
of the changes In it and in the capacity for heat of the water 
Hence, If we assume 

I The unit of resistance as defined in the “B A Report," 
1892 , 

2. That the E M F of the Cavendish Standard Clark cell at 
15° C = 1 4542 volts , 1 

3 That the thermal unit = quantity of heat required to raise 
I gram of water through i fl C. at 15° C , 
the most probable value of 

J - 4T04O x JO 7 3 

This, by reduction, gives the following — 

J — 427 45 kilogramme-metres in latitude of Greenwich 
(f = 981 17 ) 

J = 1402 2 fool pounds per Lhermal unit C in latitude of 
Greenwich (jp — 32 195) 

J = 778 99 foot pounds per Lhermal unit F in latitude of 
Greenwich {g = 32 195) 

The length of this abstract is already unduly great, and we 
will, therclore, lot enter on any discussion of the results beyond 
remarking thal if we express Rowland’s value of J in terms of 
our thermal unit we exceed his value by 1 part in 930, and we 
exceed the mean of Joule's determination by 1 parL in 350 3 
The difference between Rowland’s value of the temperature 
coefficient of the specific heat of waler and ours would, however, 
cause both his and our values of J to be identical if expressed in 
terms of athermal unit at 11 5* C 

March 2—"The tflects of Mechanical Stress on the Elec¬ 
trical Resistance of Metals " By James II Cray, M A , B Sc , 
and James B Henderson, B Sc , International Exhibition 
Scholars, Glasgow Univcnuty Communicated by Lord Kelvin, 
P.BLS. 

This investigation was begun for the purpose of obtaining an 
easily worked method of testing the effect of any mechanical 
treatment on the density and specific resistance of metals. 

For alteration of denslLy, copper, lead, and manganese 
copper wires were tested The effect of sketching was alwys 
to diminish the density, the alteration being small however for 
copper about & per cent , and for lead 4 per cent The effect 
of drawing through holes in a steel plate was somewhat greater, 
showing at first an increase of 2 per cent , and, when the draw¬ 
ing was continued, the density began to diminish till, after 
drawing from diameter 2 mm. to I 3 mm , It showed an increase 
on Its original value of per cent Several other interesting 
results on alteration of density were obtained 

The most important part of the investigation, however, 
relates to the alteration of specific resistance of copper, iron, 
and steel wire due to stretching , and, in connection with this, 
the authors wish particularly to emphasise the advantages to 
be gained from using the unit of specific resistmce Introduced 
by Weber, who always defined it in weight measure, that is, as 
the resistance of a length of the metal numerically equal to its 
density and section unity 

The conclusions .arrived at are that for practical purposes any 
mechanical treatment, however severe, does not affect Iho 
electrical properties of the metals tested As contrasted with 
this, It is interesting to note that the smallest Impurity In the 
metal produces a greater change than the most severe me¬ 
chanical treatment For example, an impurity of 4 per cent, 
lowers the electrical conductivity by 13 5 percent,, while an 
Impurity of 4 per cent lowers it as much as 30 per cent 

•' A New Hypothesis concerning Vision " By John Berry 
Haycnft, M EL, D Sc, Communicated by E. A. Schifer.F R.S 
The author pointed out that when a blue pigmenL is mixed 
with Its complementary pigment—orange yellow—it maku a 
grey, not a green as la generally stated. Thu can be shown by 
the use of transparent colours, such as walery solutions of the 

1 If we uniBi ilwLU F of our Clark cells 10 be the umi aa that of t bo 
Cavendish tUndent (end we ere lndined to think we have over -estimate d 
the difference), we get J 4 1030 X 10? 

1 The value obi lined by us [a 1B91 *= (4 iqj +) x io 7 
* Rowland obtained the moan value of Joule ■ determinations by Md|n- 
tng veliies to different experiments, and the above comparison refers to the 
numh eis thus obtained. If, however, We attach equal weight to all Joule's 
wults, os reduced by Rowland, the mean mcvmi our nine by t Id 41 Bo, 
sin un i H g our expmaiau Sot tbs temperature cotAcknl of the spedAab*c 
water. 
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aniline dyes. When you mix an opaque oil blue with its com¬ 
plementary orange yellew and get a green it is because the light 
only posses through a very (bln superficial film of the mixture, 
and a paint which is orange yellow In the moss is only ■ pale 
yellow in a thin film, and transmits the green spectral rays 
stopped by the orange-yellow, In this case, therefore, the thin 
film of paint which alone affects the light Ls not a mixture of 
blue and its complementary orange yellow, but only a mixture 
of blue and pale yellow 

In the esse of Maxwell's colour discs you get a grey 
if the blue and yellow are complementary, or a green or 
red if they are not, just as in the case of mixtures of 
transparent pigments. Complementary pigments are simply 
those which between them absorb all spectral rays , thus blue 
absorbs red, yellow, and some green, and the complementary 
orange yellow absorbs violet, hlue, and some green A mixtnre 
of these pigments on the palette—if transparent enough—or on 
the Maxwell's disc absorbs, therefore, the light which falls upon 
it from all parts of the spectrum in about equal proportions If 
examined by the spectroscope the mixture of pigments and the 
rotating disc both give a dim, unbroken spectrum identical with 
chat of white paper held in half light In our study of vision 
we have to deal with the stimulus—spectral rays—and ihe re 
suiting sensations Inasmuch aa the stimulus—the light of a 
dim, unbroken spectrum “is the same whether the eye looks at 
a mixture of blue and orange yellow on a palette, at a Maxwell's 
disc, or again at a piece of white paper held in half light, the re¬ 
sulting sensation must in all cases be the same—we call it grey or 
while I n the case of the rotating Maxwell's disc experiment we are 
not dealing wilh the fusion of blue and orange-yellow acns&Lions, 
but the adding together of two halves of the spectrum to make 
a whole one Once understood, the physiologist will discard 
the experiment altogether, as it has no bearing upon colour 
vision 

The work of Sprengel, Darwin, and especially of Sir John 
Lubbock, shows that the colour sense has gradually been evolved 
by the coloured environment of the species We may infer that 
in the ancestral condition in which light was distinguished from 
darkness, but blue was (indistinguishable say from red, all visual 
stimuli were felt as white or various shades of grey The greater 
the amount of spectral light the nearer the sensation approached 
white This, it accepted, explains why the outer and leas used 
parts of the retina are colourblind in the human eye at the pre¬ 
sent day, and further explains why a minimal stimulus from a 
coloured object gives rise to a sensation grey Just as we may 
smell something, but require to "sniff. In order to make out 
what it 11, bo the coloured object held far away may give nse 
only to the primitive sensation grey, and has to be brought nearer 
in order that its colour quality can be felt 

We may explain the fact that an artificial mixture of spectral 
green and red gives rise to the sensation yellow by the fact that all 
coloured objects which send to the eye red and green rays also 
send the intermediate yellow , these objects give rise to the sensa 
non yellow, and we call them by that name Inasmuch as this 
association of red and green rays has in the evolution of the eye 
always combined with yellow rays to produce the sensation 
yellow, we can explain, as an instance of association, the fact 
that artificially combined red and green rays produce a yellow 
sensation 

When, say, red and blue green spectral rays are artificially 
combined, they produce a grey sensation, and this we can 
explain by the Tact that no fully coloured natural object sends 
to the eye such a combination, which combination, therefore, 
played no part in the evolution of the colour sense, and it 
produces merely a primitive sensation of simple brightness—white 
or grey 

That ^coloured object brightly illuminated appears white 
follows the law of maximal stimulation, for In this case 
the object absorbs so slight a proportion of the light from any 
one part of the spectrum that that part gives rise to its maximal 
effect, and the rest of the spectrum can do no more In this 
case, therefore, the eye is affected equally (maximally) by all parts 
of the spectrum, and we have of course the sensation of white. 

The above view is an attempt to explain some of the Amts of 
vision by showing that they are on all foun with other facts 
known to Ihe physiologist This seems to the author a more 
scientific method than the one adopted by Young and Helmholtz, 
who "conceive" a visual apparatus, and endow it with «uch 
properties as will, In their opinion, account for the facts of visual' 
sensation. 
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Chemical Society, February 16 —Prof A Crum Brown, 
F R S , President, in the chair —[t was announced that the 
following changes in the Council were proposed by the Council 
for the ensuing year —President, Prof H E Armstrong, vice 
Prof Crum Brown Vice Presidents Dr E Atkinson and 
Mr C O'Sullivan, vice Prof Hartley and Mr, Warmgton 
Secretary, Prof Dunstan, vice Prof Armstrong Ordinary 
Members of the Council Messrs C F Cross, Bernard Dyer, 
Lazarus Fletcher, and W A Shenstone, vice Mr H Haskett, 
Prof. Ferguson, Mr J Heron, and Mr S U Pickering —The 
following papers were read Note on the preparation of 
platinouB chloride, and on the interaction of chlorine and mer¬ 
cury, by W A Shenstone and C R Beck The authors find 
that very pure specimens of chlorine may be prepared by igniting 
platmous chloride obtained by heating hydrogen plutimchlonde 
in a current of dry hydrogen chloride On parsing the dry gas 
for fifteen hours over the platinichlonde at tne boiling point of 
mercury and igniting the residue in vacua, chlorine was obtained 
which contained 99 84 per cent of the gas A portion of the 
platmous chloride obtained in this experiment was heated at 
500° in a current of dry hydrogen chloride during many hours , on 
then igniting the residue, chlorine was evolved which when 
treated with mercury only left a residue of o 06 per cent unab 
sorbed The platmous chloride made by the above method 
probably contain a little platinum, but as a source of chlorine, 
it seems to lie superior to the product of more familiar processes 
The second sample of chlorine mentioned above acted very 
sluggishly on mercury , this fact, considered in connection with 
the great purliy of the gas, supports the authors' view that the 
activity of chlorine towards mercury is probably due to the 
presence of impurity in the former —The action of phosphoric 
anhydride on fatly acids Part III , by F S Kipping In the 
present paper the author show*, that caprylone (L 7 H in ) a CO, 
nonylone (C a lI 17 ) i CO, and myristone (CjjHjyJjCO, can be 
readily prepared from the corresponding fatty acids by the action 
of phosphoric anhydride , a number of derivatives of these 
ketones are described Mixed ketones of the general formula 
R CO R' are produced when a mixture of two fatty acids is 
treated with phosphoric anhydride at a moderately high 
temperature, the mixed ketone is, however, accompanied by 
two simple ketones Treatment with phosphoric anhydride 
would seem to be one of the simplest ana most rapid methods 
by which the ketone (C n Hj, n + 1 ) l CO can be prepared from a fatty 
acid —Regularities in the melting points of certain 

p&raffinoid compounds of similar constitution, by F S Kipping 
The author has prepared and characterised a number of 
hydroxlmes, secondary alcohols and ethereal salts derived from 
the fatty ketones (C ),CO and draws attention to certain 

regularities observed on comparing the melting points of these 
compound* The melting points of all ketones of the 
general formula CnH^O cannot be calculated by means 
of the formula given by Mills ( Phil . Mag 1884), inas¬ 
much aa Isomeric ketones frequently melt at different 
temperatures,—Some relations between constitution and 
physical constants in the case of benzenoid amines, by W 
R. Hodgkmson and L Limpach A study of the formyl and 
acetyl derivatives of certain homologuea of aniline shows, (1) 
that the entry of alkyl groups into the nucleus affects the 
melting and boiling points in a regular manner , (a) that the 
convenion of formyl Into acetyl also involves an alteration in 
physical properties in extent the same as that produced by 
introducing CH,into the nucleus in an ortho- or para position 
relatively to the amldo-group, and (3) that the same (or any ?) 
■Jkyl group entering the nucleus in the meta positions has no 
effect on melting or Dolling point Several numerical regularities 
■re also apparent —Electrolysis of sodic ethylic camphorate, by 
J Walker. On electrolysis, sodium ethyl caniphorale yields 
the ethyl salts of two new acids, viz. campholylic acid, 
C 8 H„ COOH, and camphotetlc acid, C ]fl H n (COOHL. The 
first of these 11 a monaboslc^unsaturaied acid boiling at 
240 - 24a 0 . It is Isevo rotatory, but gives a dextro-rotatory 
ethyl salt Camphotetlc add is a colourless ciysUlUne solid, 
melting at 132”, It behaves ai a Maturated, bibailc acid and 
forms well-characterised sails Judging from the nature of the 
•Jectrolyils and the behaviour of campholylic acid towards 
bromine, camphoric acid aboold contain the group u 


4 . COOH 

4 


COOH 


—The hydrates of hydrogen chloride, by S U Pickering 
Determinations of the densities of aqueous solutions of hydrogen 
chloride show a strongly marked break Indicative of the pretence 
of a Inhydratc. The author has obtained this hydrate in the 
solid state by making a Benes of freezing point determinations , 
it forms large, transparent crystals melting at - 24° 9 The 
densities aJso indicate the existence of a change of curvature at 
a point corresponding to a hexhydrate , the freezing-point de- 
I terminations afford no evidence for or against the existence of 
this substance, but the presence of a decahydrale was indicated 
—A new base from Corydalts cava , by J A Dobble and A 
Lauder By exhausting crude corydaline with hot water the 
author* have isolated a new alkaloid of the composition 
C^II^NO,!, which they term conrtuberine , this alkaloid con- 
| tains only two methoxy-groups, whilst corydaline contains four 
, A number of its salts are described The authors also give 
some notes on yet another alkaloid, which they consider to be 
distinct from all the bases of Corydahs cava hiLherto described 
February 20 —Lord Playfair, F R S , Vice-President, in the 
! chair—This being the anniversary of the death of Hermann 
Kopp, Prof T E Thorpe delivered a memorial lecture en- 
I titled M The Life Work of Hermann Kopp " 

1 Paris 

[ Academy of Sciences, March 6—M Ltewy in the chair 
— Oil a partial differential equation, by tmile Picard —On the 
1 speclru photographic method which makes it possible to obtain 
; photographs of the chromosphere, faculx, protuberances, <Scc , 
by M J Janssen This method was outlined by M Janssen as 
early as 1869, at the Exe er meeting of the Bril ish Association — 
Analysis of the ashe 9 of the diamond, by M Henri Moissan All 
the specimens of the carbonado and Cape diamond analysed con¬ 
tained iron, as shown by the potassium sulphocyanide reaction 
This metal formed the larger portion of the ashes Silicium 
also occurred regularly, and calcium very frequently It will be 
remembered that this alkaline earthy mctnl wax found by M 
Daubree in native iron from Ovifak —On some new properties 
of the diamond, by M Henri Moissan (see Notes) —The pan¬ 
creas and the nervous centres controlling the glycemic function, 
by MM A Chauveau and M Kaufmann. The inhibitory 
action exerted by the pancreas on the glycogenic function of the 
liver appears to be dei>endent upon an excito secretory centre 
controlling the cells performing the Internal secretion of the 
pancreas This centre is situated in the encephalic portion of 
the spinal cord, and the inhibitory impulse acts through thus 
centre upon an excito-secretory centre controlling the glycogenic 
activity of the liver The removal of the pancreas eliminates 
this control, and renders an excessive activity of the liver more 
serious —The fixation of torrents and the planting of the mount¬ 
ains, by M Chxcubrelent It has been calculated that in the last 
forty years France has suffered losses amounting to 700 
million francs due to inundations In places where the mountains 
were not wooded sufficiently to check the ravages of mountain 
torrents after heavy rain The Chamber hu recently voted 
a sum of 2,600,000 fra for the planting of the mountains, and 
it is hoped that tha work will be completed in twelve or fifteen 
years —On the cause of the variations of terrestrial latitude, by 
M Hugo Gylden —On some new derivatives of phenol pht ale Id 
and fluorescein, by MM A Haller and A, Guyot —-On the 
diameters of Jupiter’s satellites, by M J J Landerer -—On a 
class of dynamical problems, by U P Staeckel —On surfaces 
whose principal planes are equidistant from a fixed point, by 
M Guichsrd —On a theorem of M Stleltjss, by M Cahen — 
On a partial differential equation of the *econd order, by M J 
Weingorten —On the calculation of stability of ships, by M E 
Guy on.—On electric waves in wires, and electric force In the 
vicinity of a conductor, by M B Irk el and. —Oscillographs , new 
apparatus for the study of alow electric oscillations, by M A 
Blondel —Photographic reproduction of gratings and micro 
meters engraved on glass, by M. Izarn. Ammonium bichromate 
in gelatine gives better results than either collodion or silver 
■Aits in gelatine Copies of microscopic divided scales and 
gratings were obtained easily and wiLh certainty, and reflection 
gratings were produced by employing silvered instead of plane 
glass,—Concerning the direct-reading stereo-col lima tor of M. de 
Place, by M R, Arnonx —On the industrial preparation of 
aluminium, by M A, DUle The alkaline sJumlnntei are 
decomposed by water, and even In the presence of an excess of 
alkali the introduction of a few crystals of aluminium hydr^ 
into the solution suffices to prevent the establishment of equilL 
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tinum and to effect the decomposition of the aJumioate, the 
rapidity of the reaction being increased by well stirring In 
the industrial process of obtaining aluminium from bauxite, 
these crystals are provided by adding to the sodium 
aluminate a little of the deposit obtained by treating it with a 
current of carbon dioxide in the cold, a deposit which consists 
of crystallised aluminium hydrate. The gelatinous hydrate has 
no such effect The alumloa precipitated is very pure Sub¬ 
stances such as silica and phosphoric acid, dissolved out of the 
bauxite by the caustic soda employed, remain In solution.—On 
the isomerism of the amido-benzoic acids, by M Oechsner de 
■Comnek.—On the dimorphism of the chloroplitinate of dl- 
methylamfne, by M Le Bel —On Inuline and two new 
proximate bodies—pseudo -1 online and inulenine, by M C 
Tanret —Absorbing action of cotton on dilute solutions of sub¬ 
limate, by M L&> VlgnoD —Remarkable resistance of animals 
of the genua Capra against the effects of morphine, by M L 
Gurnard —Alterations of molecular tissue in the barbel due to 
the presence of myxospondia and microbes, by M P Th^Io- 
han —On the maxillary apparatus of the Eumcide, by M Jules 
Bonnier,—On the perfume of orchids, by M Eugine Mesoord 
—Experimental researches on the mole and on the treatment of 
this disease, by M Jalien Constantin —A disease of the endive, 
by M Pnllleux, remarks by M Arm Gautier —On the 
morphology of the cellular nudeus In the Spyrogyras and Lhe 
resulting phenomena in this plant, by M Ch Decagny —Dib 
covery of Mastodon Borsom at Rousillon, by M A Donnezon 
—On the use of soluble cartridges in oceanographic measure¬ 
ments and experiments, by M J. Thoulet —Temperatures ob¬ 
served in the winter of 1789 at Montbdlard, by M Contejean 

Berlin. 

Physical Society, January 20 —Prof Kundt, President, in 
the chair —Dr Haentuch spoke on the potential equation, 
gave an hUtoncal account of researches bearing on it, and added 
a communication on the results of his own investigations 
Prof Planck explained the arrangement and principle of a truly- 
tuned harmonium, built on Lhe system of C Eitz, and bequeathed 
to the Physical Institute The instrument includes four and a half 
octaves, and possesses special notes, arranged in several rows 
and distinguished by four different colours, for the fifths, the 
major and minor thirds, and the major and minor sixths. The 
pure intonation of the harmonium enables it to be used with for 
greater success than one which is " tempered,” for demon¬ 
'll rating that our ear accommodates itself to concords which are 
not quite pure, and jb influenced in its discrimination of concords 
by the recollection of tones heard previously The instrument 
11 not suited for concert purposes 

Physiological Society, February 3 —Prof du Bois Rey- 
mond, President, in the chair —Prof Gad opened a discussion 
on the communication mode by Prof Behring at thelut meeting 
of the Society (see Nature, vol xlvii p 336) The dis¬ 
cussion turned chiefly on the applicability of the results of Prof 
Behrings experiments to the treatment of tetanus in man Dr 
Wernicke exhibited diphtheritic cultures which had been kept 
for more than a year, and still developed rapidly in either agar, 
gelatine, or broth He then demonstrated on dissected guinea- 
pigs the more important symptoms of diphtheritic infection, 
■viz. (edema at the place of inoculation, hyperamia of the liver, 
kidneys, and adrcnaN, serous exudations in the abdomen and 
■thorax He next exhibited some guinea-pigs which, after 
inoculation with the bacilli of diphtheria, had been treated with 
blood-serum from other animals immune to diphtheria and had 
been thereby cured It was found that the longer the interval 
which elapsed after inoculation before the curative serum was 
administered, the greater was the dose of the serum required to 
•effect a cure He finally reported on experiments on dogs in 
which immunity and recovery after inoculation had been 
similarly attained. 

Meteorological Society, February 7 —Prof, von Beiold, 
President! in tne chair.—Dr Schubert gave aq account of recent 
researches on the influence of forests on the temperature and 
humidity of the air, with special reference to certain forests Id 
A ftslna So far only the experiments made in Fodolla in a 
•leafy forest on level ground have led to uniformly positive 
results From these it appears that the forest lowers the mean 
temperature of the air, but only in so far that the temperature at 
flpm.li much lower than that existing in the open country, 
•that at 2 p.m. it is higher than In the open, and that the dally 
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amplitude of variation is greater in the forest. The speaker had 
however found, from a careful perusal of the existing data, and 
from comparative determinations made in the forests near 
Ebenwalde, that the results so for obtained are markedly 
affected by radiation The true temperatures of the air inside 
and outside the forest have not yet been measured, and for this 
purpose it would be necessary to use an aspiration-thermometer 
Determinations of humidity are similarly adversely affected by 
wind and by evaporation due to air-currents. In this case 
accurate results would be obtained by means of an aspiration 
psychrometer. Prof Sprung communicated an observation he 
oad made at the Potsdam meteorological institute on the recent 
coldest day in January While endeavouring to find the most 
suitable position for a thermometer, he observed, while using 
similar aspiration thermometers, the following simultaneous 
temperatures at four different places, viz, -23", -23", — 1 3 ", 
and - 17" The four places were (l) in an adjoining meadow 
two metres above the ground ; (2) at the north side of the ob 
servatory two melres above the ground , (3) two metres above 
the platform of the tower, and (4) at the cage of the anemo¬ 
meter seven metres above the platform Hence the temperature 
at the comparatively slight elevation of the anemometer was 6 J 
higher than at the ground, whereas usually the same four 
thermometers showed a slight fall of temperature at the greater 
elevation 
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land an Act of the Scotch Parliament of 1660 prohibited 
them from leaving their employment without a written 
attestation from their masters under pain of punishment 
in their bodies, and any person employing them was 
ordered to return them within twenty-four hours or pay a 
fine of one hundred pounds Scots The colliers of 
the North of England were little better, being hired by 
Boyd, M Inst CE (London Whittaker and Co) the year under a system of binding or bonding , those of 

the Bristol coal-field were described by contemporary 
S the author remarks in his preface, his present writers as being as brutal and ignorant as savages, 
work is a re-cast of a book published for him in Colliers lived apart from the rest of the community, were 
1879 by W H Allen and Co , under the title of" Coal looked down upon with contempt by their fellow-men, and 
Mines 7 Inspection ” A casual examination of both books diverted themselves with bull-baiting, drinking, and 
shows that they are alike in their main features, only, debauchery 

the latter work has been extended so as to include some The state of serfdom was removed by various Acts of 
of the events of later years The subject is divided into Parliament passed during the latter half of last century | 
twelve chapters, to which are added four short appen- apparently more with the object of increasing the numbers 
dices and a good index The text extends to 239 pages 0 f the colliers by drawing other classes of labourers into 
8vo of good readable print, and there are a few good the mines than from any specially humanitarian motives 
illustrations of ancient mechanical arrangements, includ- But at length a day dawned when higher principles began 
ing the steel mill , to prevail From 1842, when Lord Ashley's Act was 

Mr. Boyd begins by giving a very short historical passed for the exclusion of women from the mines, on- 
account of the situation before Parliament bsgan to inter- I wards to 1887, one Act was passed after another, each 
fere in the relations between masters and men He then j having the same object in view, namely, the amelioration 
describes the circumstances which led to the appoint- 0 f the lot of the miner 

ment of successive Royal Commissions, charged torn- The frequent occurrence of disastrous colliery explosions 
quire into various matters lelating to mines and miners, and ihe great destruction of life and property which ac- 
and he sketches briefly the leading features of the re- companied them, had done more than anything else to 
porta presented by these Commissions, together wiLh the draw the attention of the public to a consideration of 
chief points of interest contained in the legislative enact- mining affairs, and had likewise been the principal in- 
ments which were founded upon some of them Our centive to the appointment of Royal Commissions and 
author also pauses from time to time to recount in con- to the passing of Acts of Parliament to regulate the 
siderable detail the events of more than passing interest, supervision and the working of mines 
such as explosions, inundations, and other accidents Notwithstanding all that had been done previously, more 
which happened during the period with which he is deal lives were lost in explosion^ during the five years ending 
ing , and lastly, in his appendices, he gives the titles of the 1B70 than during any preceding five years, the aggregate 
Acts of Parliament affecting coal mines and miners, both number lost in fifteen explosions, each of which involved 
English and Scotch, a list of serious colliery explosions the loss of ten lives and upwards, having amounted 
previous to and since 1850, and a table showing the pro- to 923 

duction of coal at different times, commencing in 1660, The Coal Mines’ Regulation Act of 1872 was drawn up 
and brought down to 1891 wiih great care by Mr Bruce (now Lord Aberdare), the 

Among other more or less important provisions of the Home Secretary It embraced the experience of the 
Acts of Parliament our author gives prominence to — Inspectors of Mines, a3 well ai the combined wisdom of 
The exclusion of women from mines, the appointment of mine owners, engineers, managers of mines, and delegates 
Government inspectors, the limitations of the ages at of the colliers But, firedamp having been hitherto re- 
which boys can be employed, the restrictions under which garded as the sole cause of colliery explosions, the 
explosives may be used, the requirement that each mine stringent provisions of that Act were directed exclusively 
should have two distinct shafts, that each mine manager towards the detection and removal of that elemert of 
must have a certificate similar to that of a sea captain, danger 

that payment must be made by weight and not by In 1845 Messra. Lyell and Faraday, who had examined 

measure, the conditions under which safety lamps are Lhe scene of the Haswell colliery explosion, which they 
to be used, and the method of dealing with coal-dust attributed to large accumulations of firedamp in the empty 
when it is present spaces (goavea) from which pillars had been removed, 

He also reviews such tquestions as the payment of remarked that firedamp had not been its only fuel, but 
royalties and wayleavos to landlords, the employers' that doubtless the coal-dust which was raised and swept 
liability, the wasteful consumption of fuel, the duration along by tk* firedamp flame would be decomposed by the 
of the coal supplies, and old-age pensions to miners heat of that flame, and would therefore add to the force 

Contrasting the present with the past he says —A* The of the explosion, 

workmen of the present day have attained a distinct Between the years i860 and 1875 several French 

®Oci«J position, have representation in the House of mining engineers wer£ impressed with the idea that coal- 
CorpmoDB, and trade unions, societies, and powerful dust had played a part in certain explosions which took 
combinationi,” whereas formerly the Scotch colliers were place m France Some experiments were made by a com* 
adjcnpto that is, were bought and sold with the mtttee of the Socldtd de Nndustne Mindrale, and by M 
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Vital, one of the Ingdmeurs des Mines, with the object of 
ascertaining the likelihood or otherwise of this hypothesis, 
but no definite conclusions were arrived at 

In December, 1875, the present writer examine J into all 
the circumstances attending a colliery explosion in South 
Wales,and gaveaminute description of it before a coroner's 
jury He insisted that coal-dust had been the principal 
agent in that explosion, and that firedamp had only played 
a subordinate part At the same time he referred to the 
results of experiments he had made which showed con¬ 
clusively that when fine dry coal-dust is added to a 
mixture of air and firedamp, in which the firedamp is 
present in so small a proportion as to escape detection 
by the means employed for this purpose in mines, the 
mixture is inflammable at ordinary pressure and tem¬ 
perature, and when ignited burns like a jet of inflammable 
gas In March, 1876, he read a paper before the Royal 
Society, in which he described these experiments, as 
well as the apparatus with which they had been carried 
out In this paper, also, he claimed that when an explo¬ 
sion is once begun in a dry and dusty mine it becomes 
self-propagating, and, provided the continuity of the 
depositor coal-dust is unbroken, it extends to the utmost 
hmit9 of the workings This became known afterwards 
as the 11 Coal-dust Theory of Great Colliery Explosions " 
In May, 1876, Mr Hall, one of the Inspectors of 
Mines, read his first paper on the subject before a meet¬ 
ing of the North of England Institute of Mining and 
Mechanical Engineers held in I ondon 

During the year 1878 the present writer published a 
series of papers on 11 Coal-dust Explosions ” in 11 Iron ” , 
and while they were appearing Messrs Marrecco and 
Morrison read their first paper on the subject 

Numerous societies of mining men, and individuals 
more or less connected wiLh mining, now began to lake 
an interest in the subject, and to make experiments with 
coal-dust About this time, also, Commissions were 
appointed by the Governments of England (Royal Com¬ 
mission on Accidents in Mines 1879), France (Commis¬ 
sion du Gnsou), Prussia and Austria, to inquire into the 
causes of mining accidents, and amongst other things to 
investigate the probable influence of coal-dust in colliery 
explosions. 

This sudden activity was no doubt quickened by the 
events of the ten years ending with 1880, during which 
the loss of life from explosions was twice as great as it 
had been during any previous decade, Taking into 
account only those explosions in which ten lives and 
upwards were lost, we find that there were thirty-five 
explosions, involving the lives of 2014 persons, of which 
1411 were attributable 10 the second half of the decade 
In 1880 Prof (now Sir Frederick) Abel, one of the 
English Commissioners, was instructed by the Home 
Secretary to investigate and make a special report upon the 
Seaham^Mtiery explosion (September 8, 1880) During 
the course of these investigations Abel repeated our 
experiments df 1 £75-76 with a similar apparatus with 
practically the same results as far as coal-dust is 
concerned , but he claimed in addition to have dis¬ 
covered that any very finely divided incombustible dust 
would lender a mixture of air with 3 or 4 per cent of fire¬ 
damp inflammable. His apparatus was not, however, 
provided with any special means of mixing the gas and 
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air such as had been used in our own apparatus, of which 
it was otherwise a copy 

The German Commissioners erected and made ex¬ 
periments with an apparatus similar to one that we had 
described to the Royal Society in 1881, but on a some¬ 
what larger scale, and they obtained similar results 
Unfortunately, however, they passed away from the 
main question, viz whether an explosion that has taken 
plate in a dry and dusty mine under the circumstances 
that would have been formerly described as mysterious, 
can be attributed to the influence of the coal-dust in the 
supposed absence of firedamp 7 

The French Commissioners arrived at conclusions ad¬ 
verse to the coal-dust theory They made no special 
experiments with coal-dust on an important scale and they 
did not, so far as can be gathered from their reports, 
examine the workings of any mine immediately after an 
explosion 

The Austrian Commissioners arrived at the conclu¬ 
sion which we had previously stated in this country,, 
namely, that the relative fineness of a dust has far more 
to do with its relative inflammability than its chemical 
composition 

The English Commissioners expressed an oracular 
opinion They denied on the on; hand that coal-dust 
could be the principal agent in great colliery explosions, 
for, “ If that were the case," said they, “an explosion 
would happen every day, nay every hour " But, on the 
other hand, they endeavoured to point out that coal-dust 
may be an element of the giavest danger under certain 
circumstances which they proceeded to define in a very 
precise manner The Act of 1887 embodies their 
recommendations regarding safety lamps, explosives, and 
coal-dust 

From the end of 1875 onwards attention had been 
more and more directed to the coal-dust question It 
had been observed that a great explosion never by any 
chance took place in a damp or wet mine, that when 
such an explosion took place in a dry and dusty mine, its 
progress was always arrested by dampness or wetness or 
by the absence of coal-dust, that it always passed through 
the dry intake airways, which contain pure air, and 
comparatively clean coal-dust, that it frequently avoided 
the return airways, which contain all the firedamp pro¬ 
duced in the workings, but impure coal-dust or only 
stone-dust, and, lastly, that it spread into all the districts 
of the workings ventilated by separate and distinct intake 
and return airways, quite irrespective of the force or 
direction of the ventilating currents, and dependent only 
upon the one simple but indispensable condition that the 
train of dry coal-dust continued unbroken, or was inter¬ 
rupted only for short distances here and there. These 
facts were proved to demonstration by the researches of 
a number of independent observers in the mines themselves, 
immediately after the occurrence of explosions. In vam 
have the opponents of the coal-dust theory, who were at 
one time very numerous, urged that the intake airways 
might have contained firedamp, that the coal-dust cloud 
raised and ignited by a local disturbance, such as the 
firing of a blasting shot, probably acted at a connecting 
link which carried the flame from one accumulation of 
Ijjred&vnp to an itber, that if coal-dust was as dangerous 
as it was represented to be, an explosion would take place 
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every day, nay, every hour , that certain kinds of coal- 
dust were perhaps less inflammable than others, and so on 
Comparatively few have had the advantage of carefully 
studying the coal-dust flame as well as the opportunity 
of investigating the minutest details of a series of great 
colliery explosions in the mines, immediately after their 
occurrence The foregoing arguments arc therefore 
perhaps to some extent excusable , but they are none the 
less the outcome of the imagination of their author* 
They are being pressed more and more feebly as time 
goes on, and they are likely, we think, before many years 
have passed, to vanish as absolutely as the so-called 
"outburst of gas” theory which for more than a genera¬ 
tion was invariably quoted as the only possible means of 
accounting for the kind of explosions to which we have 
been drawing attention. 

The late Home Secretary, Mr Matthews, was so much 
impressed by the occurrence of great explosions one 
after the other in dry and dusty mines, that he appointed 
a Royal Commission on Coal-Dust in 1890 That Com¬ 
mission has not yet issued its report, but the volume of 
evidence taken before it, which has been lately published, 
shows to what small proportions the opposition has 
shrunk since the theory was first started It is also 
satisfactory to observe that the number of lives lost in 
great explosions during the last ten years is only about 
one half of the number lost during the previous ten 
years W G 

RE VERIES OF A NA TURALIS T 

Idle Days m Patagonia By W H Hudson, C M Z $ , 
Author of “ The Naturalist in La Plata" (London 
Chapman and Hall, 1893 ) 

HE title of this book well describes its contents , but 
Mr Hudson has established so high a standard by 
his previous work that the present volume has something 
of the character of an anti-climax In literary style, in 
picturesque description, and in suggestive ideas and re¬ 
flections there is no falling off, but we miss the wealth of 
original observation and ingenious speculation which 
made u The Naturalist in La Plata” a masterpiece 

Mr Hudson was wrecked on the shores of Patagonia, 
and had a weary tramp over the desert, of some thirty 
miles, to reach the settlement on the Rio Negro There, 
and at some farms higher up the valley, he appears to 
have spent a year of more, doing nothing but wandering 
about on foot or on horseback, observing the habits and 
peculiarities of the scanty fauna and flora, noting the 
varied aspects of nature, and apparently thoroughly en¬ 
joying day after day of dreamy idleness He spent some 
months at a house about seventy miles up the valley, 
which was here about five rmles wide , and every morning 
he rode away to the terrace or plateau, covered with grey 
thorny scrub, and there found himself as completely 
alone as If he were five hundred Instead of only five 
miles from civilisation. He says — 

M Not once, nor twice, nor thrice, but day after day I 
returned to this solitude, going to it In the morning as if 
to attend a festival, and leaving It only when hunger and 
thirst and the westering sun compelled me And yeti 
had no object In going—no motive which could be put 
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into words, for although 1 carried a gun, there was 
nothing to shoot—the shooting was all left behind in the 
valley Sometimes a dolicholis, starting up at my ap¬ 
proach, flashed for one moment on my sight, to vanish 
the next moment in the continuous thicket , or a covey of 
tinamous sprang rocket-hke into the air, and fled away 
with long wailing notes and loud whirr of wings , or, on 
some distant hillside a bright patch of yellow, of a deer 
that was watching me, appeared and remained motion¬ 
less for two or three minutes But the animals were few, 
and sometimes I would pass an entire day without seeing 
one mammal, and perhaps not more than a dozen birds 
of any size ” 

There was nothing beautiful or even pleasing to be seen 
in this dreary monotonous solitude, yet he felt a great 
delight and satisfaction in it, which he imputes to the 
ancestral savage nature that still exists in all of us, though 
repressed and overlaid by civilisation and society 

“ It was elation of this kind, the feeling experienced on 
going back to a mental condition we have outgrown, which 
I had in the Patagonian solitude , for I had undoubtedly 
gone back j and that state of intense watchfulness, or 
alertness rather, with suspension of the higher intellec¬ 
tual faculties, represented the mental state of the pure 
savage ” 

In the second chapter—" How I became an Idler ”—we 
are told of a still more disagreeable adventure than the 
shipwreck Mr Hudson was going with a fnend to a 
farm eighty miles up the valley On the way they stayed 
a night at a deserted hut, and here he had the misfortune 
accidentally to discharge a revolver bullet into his knee, 
rendering it necessary for him to return to the settlement 
to be cured, perhaps to save his life His fnepd tied up 
the wound as well as he could, and left him to get a cart 
from the nearest house a good distance off He was 
absent a whole day, Mr Hudson lying on his back on the 
ground all the time. When his companion at length 
returned with the cart, and lifted him up to put him into 
it, a large and very poisonous snake moved from under his 
cloak, where it had been lying close to his feet for many 
hours It glided away into a hole under Lhe wall, and 
Mr Hudson rejoiced “that the secret deadly creature, 
after lying all night with me, warming its chilly blood 
with my warmth, went back unbruised to its den " 

This accident kept the author for some months in bed, 
and for other months a convalescent unable to walk far , 
and thus the finest summer weather was wasted, and he 
acquired those habits of the country and the people that 
made him an idler, and prevented him from learning as 
much of the animal and vegetable life of the country as, 
under more favourable circumstances, he might have 
done Yet he gives us many interesting facts and dis¬ 
cussions, and the chapter on 11 The War with Nature" 
is one of these. This war begins when man introduces 
domestic cattle, cultivates the soil, and destroys the 
larger wild animals for food or sport In doing this he 
provides food of an attractive kind for many wild 
creatures, and the war begins Pumas devour his cattle , 
locusts destroy his grass or crops , coots, ducks, geese, 
or pigeons devour the grain as soon as sown, or feed 
upon the young shoots, or upon Lhe npe wheat ready for 
the harvest; and Lhus^ht farmer is kept in a constant 
state of activity and watchfulness, which really gives him 
a beneficial excitement in what would otherwise be a most 
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monotonous and unattractive existence. In one of his 
glowing passages Mr Hudson thus describes and per¬ 
sonifies the war between nature and man 

11 He scatters the seed, and when he looks for the green 
heads to appear, the earth opens, and lo ? an army of 
long-faced yellow grasshoppers come forth 1 She too, 
walking invisible at his side, had scattered her miraculous 
seed along with his He will not be beaten by her, he 
slays her striped and spotted creatures , he dries up her 
marshes , he consumes her forests and prairies with fire, 
and her wild things perish in myriads , he covers her 
plains with herds of cattle, and waving fields of corn, and 
orchards of fruit-bearing trees She hides her bitter 
wrath in her heart, secretly she goes out at dawn of day 
and blows her trumpet on the hills summoning her innu¬ 
merable children to her aid Nor are they slow to hear 
From north and south, from east and west, they come in 
armies of creeping things, and in clouds Lhat darken the 
air Mice and crickets swarm in the fields , a thousand 
insolent birds pull his scarecrows to pieces, and carry off 
the straw stuffing to build their nests , every green thing 
1 b devoured , the trees, stripped of their bark stand like 
great white skeletons in the bare desolate fields, cracked 
and scorched by the pitiless sun When he is in despair 
deliverance comes , famine falls on the mighty host of 
his enemies , they devour each other and perish utterly 
Still he lives to lament his loss , Lo strive still 
unsubdued and resolute. And she, too, is unsubdued , 
she has found a new weapon it will take him long to 
wrest from her hands Out of the many little humble 
plants she fashions the mighty noxious weeds , they 
spring up in his footsteps, following him everywhere, and 
possess his fields like parasites, sucking up their moisture 
and killing their fertility Everywhere as if by a miracle, 
ia spread the mantle of rich, green, noisome leaves, and 
the corn is smothered in beautiful flowers that yield only 
bitter seed and poison fruit With her beloved weeds she 
will wear out his spirit and break his heart , she will sit 
still at a distance while he grows weary of the hopeless 
struggle , and at last, when ne in ready to faint, she will 
go forth once more, and blow her trumpet on the hills 
and call her innumerable children to fall on him and de¬ 
stroy him utterly 

This, the author tells us, is no fancy picture, but one 
painted from nature in true colours If so it is not encour¬ 
aging foremigrants; but then, the climate is superb, and 
it is a proverb that " once In r hundred years a man dies 
in Patagonia w Then, again, the bird music is unsurpassed, 
there are numerous exquisite songsters , and of one of 
them—the mocking bird, he declares that the song is so 
varied and beautiful that all the music of our song-thrush 
might be taken out of it and not be much missed, Azara 
declared that there were as many and as good songsters 
In Paragi^ay and La Plata as in Europe, and Mr Hudson 
agrees with him The reason why Darwin and other 
travellers thought otherwise is, because most of the South 
American songsters are shy wood-birds which rarely ap¬ 
proach man's dwellings, and are therefore only heard by 
those who 4 tek them , whereas in Europe they are mostly 
Bpectes which haunt gardens and orchards, and cultivated 
fields, and are thus more or less familiar to every one 

In a chapter on "Sight in Savages" it is maintained 
that they have no superiority in this respect to civilised 
man , and that what often seems Hke better sight is merely 
trained observation of objects which it Is essential /or 
them to know. There is an amusing story of a middle- 
ftgfe) Gaucho, who laughed And jeered at ap Englishman 
earing spectacles, and tvould not believe that bits of 
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glass over his eyes could possibly make him see better 
The gentleman persuaded the man to try them, and they 
happened exactly to suit his sight, which had gradually 
grown imperfect without his knowing it He stared round, 
utterly amazed, and then shouted .—“ Angels of heaven, 
what is this I see 1 What makes the trees so green—they 
were never so green before I I can count their leaves I And 
the cart over there—why it is red as blood " And he went 
up to it to be sure it had not been fresh painted 
There Is also a chapter—“ Concerning Eyes "—dealing 
with their characteristic colours, their scintillation under 
excitement, and the uses of these peculiarities, a subject 
to which Mr. Hudson has given much attention Many 
old Indian burial places and village sues were found, with 
abundance of arrow-heads, flint knives, scrapers, mortars 
and pestles, stone anvils, pottery, and other objects 
There were two kinds of arrow-heads, some large and 
very rude, others smaller and exquisitely finished, the 
former found mostly on the plateau, the latter m the 
valley One of the village sites, where the greatest, 
number of objects was found, had been buried seven or 
eight feet, and was exposed by heavy rains, which had 
washed away great masses of gravel and sand Many 
of the smaller arrow-heads were of crystal, agate, green, 
yellow, or horn-coloured flint, and were perfect gems of 
colour and workmanship, and these were all found at one 
spot Unfortunately, most of the finest specimens, which 
had been packed separately for security, were lost on his 
homeward journey—“a severe blow," Mr Hudson says, 
u which hurt me more than the wound I had received on 
the knee " 

Although this volume cannot have the same absorbing 
interest for the naturalist as the author's previous work, it 
is yet full of suggestive observations and reflections, and 
gives us a vivid picture of both animate and inanimate 
nature in one of the least known portions of the southern 
hemisphere The volume is nicely got up, and is illustrated 
with a number of landscapes and figures of men and 
animals in the same style as in the author's former work 

Alfred R Wallace 


OUR BOOK SHELF 

Ueber das Vcrhalten des Pollens und die Befrucktungs- 
vorgange bet den Gymnospermen Von Eduard 
Strasburger. (Jena 1 Gustav Fischer, 1892) 

This forms the fourth part of Prof Strasburger’s 11 Histo- 
logische Beitrage," and it is largely taken up with an 
examination of segmentation in pollen grains of the 
gymnosperms, and the contents of, and processes in, the 
pollen-tubes Recent discoveries had Jed Strasburger to 
doubt the correctness of his former interpretation of the 
contents of the pollen tubes, and his further researches 
have "confirmed in a surpriung manner” the results 
obtained by Belajeff in his paper on Torus en¬ 

titled " Zur Lehrevon den Pollenschlduchen der Gymno 
spermen" Strasburger is also essentially in accord 
with Belajeffs generalisations therefrom Two double 
plates illustrate division In the pollen-grain, the develop 
ment of the pollen-tube, and the further processes of fer 
tiHsatlon in various gymnosperms. Including Torus 
Pinus, Ginkgoj and Welwitschia. An unusual condition 
is shown of cell-division In a pollen-grain of Gtnkgo 
Usually two or three M protballium cells 1 are formed, and 
in part disappear before the protrusion of the pollen tube 
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and the division of the "generative cell ” , but occasion¬ 
ally they persist somewhat longer, and Strasburger 
figures a pollen-grain in which the three prothallium cells 
are intact, and the first of Lhem has a partition at right- 
angles to the walls of the other cells In this work 
Strasburger also gives the results of some experiments on 
the colour-reactions of the male and female nuclei Rosen 
discovered that, as in animals, the male nucleus of 
phanerogams is kyanophilous and Lhc female nucleus 
erythrophilous Strasburger found that the small nuclei 
of the cells formed in the pollen grains of gymnosperms 
were kyanophilous, whether the cells were vegetative or 
destined for generation , but the nucleus of the pollen- 
tube was more or leas decidedly erythrophilous The 
second and larger portion of this " Bntrag" is devoted 
to swarmspores, gametes, vegetable spcrmatozoids, and 
the nature of fertilisation W B H 

Autres Mondes By Amddde Guillemin (Pans 
Georges Carrd, 1692) 

WHETHER the author of this small volume thought that 
the sequence of the subjects dealt with was leally quite 
unimportant, or whether no order at all was intended, 
puzzled me considerably when glancing through these 
pages for the first time To be suddenly led off without 
a word of warning into “ L'infini dans le temps et dans 
1’espace," and then to be as suddenly pulled back again 
to a second chapter dealing with Sirius seems rather a 
large oscillation lo commence with The same remarks 
might apply to the next chapters, for they treat consecu¬ 
tively of" 1 heCluatenn Hercules,” “Struciureof theVisible 
Universe," “ Movement in ihe Universe,” and “ The 
Nebula of Orion, u followed up by chapters on " The Age 
of Stars," and “ The End of the Solar S) stem ” 

That the work is written by M Guillemin is quite 
sufficient guarantee that strict accuracy is throughout 
adhered lo The book is one that can be picked 
up at odd moments and a chapter or two read with 
delight The illustrations are excellent copies of lunar 
and stellar photographs taken by the brothers Henry at 
the PariB Observatoi) W J L 

Some Lectures by the late Sir George E Paget^ K C B , 
FRS Edited, with Memoir, by Charles E Paget 
(Cambridge Macmillan and Bowes, 1893) 

This volume will be cordially welcomed by the late Sir 
George Paget's friends , and members of the medical 
profession, whether they knew him personally or not, will 
find in it much that cannot fail to interest them The 
lectures deal with three subjects—the .etiology of typhoid 
fever, alcohol as a cahse of disease, and mental causes of 
bodily disease In dealing with each of these topics, the 
author presents the results of prolonged and most careful 
observation , and it is impossible not to admire the direct 
ness, lucidity, and vigour with which his facta and con¬ 
clusions are set forth The memoir, by the editor, is a 
short and attractive record of Sir George Paget's distin¬ 
guished career, and 11s value is increased by the fact that 
it is accompanied by an excellent portrait 


LETTERS TO THE EDITOR . 

iTh* Editor dots not hold himself responsible for opinions ex 
pttssed by hts correspondents Neither cam he undertake 
to return , or to correspond with the writeis rejected 
manuscripts intended for this or any other part of Nai USE. 
No notice is taken of anonymous communications ] 

Origin of Lake Basina 

Wi may all (hank Mr. Alfred Wallace for pulling together 10 
concisely the main arguments on which ihe glacial theory of the 
origin 01 all lake basim baa had a wide acceptance My time 
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is just now bo occupied wiih “ carth movements" of another 
kind that 1 am unable to marshal all ihe argument! on the other 
side, But 1 shall try lo put the main points as clearly as 1 
can 

] accept Mr Wallace’! correction of lhc word “grinding ” n» 
lhc best word lo describe ihe action of glacier*. It is belttr 
than either “digging up" or “ icooping ” Many ro*n who 
account for marine gravels on such places as Moel Trefan 
mountain-top by the action of glaciers, must conceive of glaciers 
as capable of digging out and lifting up But I agree with Mr 
Wallace that “grinding" down ik ihe best exprcuion for true 
glacier action This is the mode of action, but what of Lhc 
cause of the motion which efTecls the grinding ? Are we agreed 
on Ihis ? Mr Wallace does not explain hu view on this point. 
I hold that Ihe only cause of true glacier action is gravitation, 
and that manses of ice will not move at all, or exert any grinding 
action, except when impelled by gravity down gradients more 
or less steep Even if they do mount up some slopes, it is only 
when they art violently pushed by other masses moving down 
slopes from behind them If this be true, then glaciers will not 
tend to dig holes out of the flat bottoms of valleyi. Mr Wallace 
says they will, if they are exceptionally thick This is very 
doubllul and still more is it doubtful that they can dig hoIeB 
of a very peculiar character, such bj is now proved to be the 
character of Como and other lakes, with sleep and sharp out 
lines, or with banlers left untouched One single fact of ihil 
kind, if w ell nacerlained, is quite enough lo upset a great theory, 
because it may be sufficient lo prove lhat at least some lake 
basins tannot have been made by glaciers. And if some 
have nor, it is not certain that any have been made by glaciers 
alone 

1 be constant a^ocmlion oT lake basins with glaciated 
countries is Mr Wallace's giand argument But it is explicable 
in the theory of earth movements quite as easily as on the 
theory of glacial action Glaciated countries are generally hilly, 
or mounlainouR If Mr Wallace believes lhat all hills and 
Vftllrya are due Lo superficial sculpturing alone, of course hn 
argument is facilitated But if hills and vallejs are even in any 
measure due lo earth movements—crumplings of the surface— 
then ihe formation of lake basms is an Inevitable necessity 
Every hollow must become a lake basin which hts no naLural 
outlet except at a higher level than at its own bouom Yet if 
there be such a thing os earth movements at all, it is in the 
highest degree improbable that they should have failed in 
numerous cases lo occasion hollows in which water would 


accumulate 

Mr Wallace’s unbelief that any earth movements have taken 
place io lately in geological lime as the glacial age—say lCU,ooo 
years ago—is a declaration that doe* indeed astonish me I 
can understand great doubl and difficulty as to the extent of 
these movements But that they have taken place to home ex¬ 
tent very lately indeed is, iq my opinion, demonstiable in the 
country m which I now write There is one old sea beach on 
ihe Island of Jura where ihe atones as left by the surf are as 
bare of vegetation and as unaltered In forms which show tnrf 
action, as if the ocean had beat upon it last year. And ihn sea 
beach extends for mile* at elevations varying from 120 to(I believe) 
160 feel If I am not mistaken, recent surveys of the great 
Canadian and American lakes have proved Lhat they Jie in 
hollows of crumpled and distorted land surfaces The whole of 
Mr Wallace's theory on this subject seems Lo me to be out 
of date 1 be distribution of boulders in the Highlands can, in 
my oplrnon, be accounted for in no other wsy than the transport 
of masses of stone on floating ice But putting aside altogether 
this larger question, if a “great submergence," as oneof the latest 
events in the glacial epoch, smaller elevations of the land are 
among the moat certain of geological facts But if so, we have 
lake-basins in all hilly countries easily explained Very often ihe 
elevation of land lo a very nna 11 extent indeed, if unequal, ns It 
is sure to be more or less, would immediately cause lakes 
wherever a pre misting valley had its lower end more tilled i^an 
its upper end 1 he 120 feel which is represented on the coast 
of Juta In this county is an elevation which would fill hall of 
our glens all over the county with lakes unless n was an elevation 
perfectly equal along the whole of pre-existing contours The 
co existence of lake basins whh hilly and glaciated countries, 
thciefore, admits of an easy explanation witnoul attributing to 
ice a kind of action which has never been proved to exist at all 
Hilly countries are numpltd countries, and slight "“creases or 
decreases 0/ the same action must of necessity produce lakes. 
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Glaciers have, however, without doubt caused lakes in cases 
where they have dammed up the mouth of glens with detntal 
matter The enormous masses of such matter which dam up 
the waters of the northern Italian lakes are most impressive 
But it does not follow that the glaciers which left those great 
maasea also losoped ouL the deep bed and rocky walla of the 
Lake iff Como 

My own belief is that the great recency of large earth move¬ 
ments is one of the facts of geological science which has yet to 
be accepted , and Lhat the slowness with which it has made 
progress, or has even been overborne, is entirely due to 
very natural preconceptions and general assumptions about 
the stability of the earth surfaces, such as those which 
find expression in Mr Wallace’s very interesting and significant 
paper Argyll 

Inveraray, Argyllshire, March 11 

P,S —Recent calculations in America seem to bring down the 
possible date of the close of the glacial epoch there to little 
more than 10,000 years 

The Cause of the Sexual Differences of Colour in 
Cclectus 

Mr, F E Beddard says in his suggestive work on " Am 
mal Coloration ” (189a, p 3) — 

" Sometimes differently coloured animals have in reality the 
same skin pigments The attention of the reader will be directed 
in a later chapter to the remarkable difference m colour be¬ 
tween the males and females of certain parrots In Eclectus 
polychlorus this sexual dimorphism is extremely marked It 
would be an exceedingly anomalous fact if the same species of 
bird were to possess different pigments in the two sexes , and ai 
a matter of fact it is not so in this parrot, different in colour 
though the two sexes are The same pigments are present, but 
the structure of the feathers u different, and thus the resulting 
colour as seen by the eye is different ” 

The last sentence (the italics are mine) is not consistent with 
late Dr Krukenberg’s investigations on the colours of feathers 
The case 11 not one of structural difference in the feathers, for 
..he differences in colour between male and female of Eclectus 
are occaiioned by the presence or absence of the pigmeDt itself 
The green colour of the male results from a yellow pigment 
( psittacofulvm ) lying over a blackish brown one (furem), but 
the blue colour of the female (E hnnei, aoct.) simply results 
from the absence of the yellow pigment The dark pigment 
{fusetn) is present and the incident rays of light are reflected 
from it, passing through a zone without pigment, which zone 
absorbs the rays of the red extremity of the spectrum Here 
the same conditions occur which effect the blue colour of the sky 
The blue is an optical colour, as is the green, but a different 
structure of the feathers does not come Into question The red 
colour both in male and female is effected by a red pigment, 
which 11 the same in both sexes, the differences In shade (as 
alio the violet in E grandts, eg) depend on the quantity of this 
colouring substance and in the absence or presence in different 
quantities of the underlylng/ujci* The pigment of the yellow 
feathers in the female of E. grandts is the name as the yellow pig- 
ment jn the green males, Dr. Krukenberg supposes that these 
different pigments are denved from one and Ine same ground 
substance, a supposition which appean to be very plausible 
Why the yelfow pigment of the male la not developed in the 
blue parts of the female we do not know, nor why the different 
pigment 1 In Eclectus are disposed Just as they are, since we are 
hi general quite ignorant about the causes of the disposition of 
colours In bird feathers , but in the cue under discussion a 
"different structure” of the feathers would not give u sufficient 
an explanation of the facia u does the above Touching the 
causa motmt of the different colours in the sexes of Eclectus, we 
can only say lhat it Is sexuality, but this, of course, is no mechan¬ 
ical explanation, ax no true explanation at all We can only 
say lhat In most birds the male offers an overplus of colour u 
^mmpered with the female, which overplus no doubt has a relation 
more vigorous biological processes or superabundant 
vitality in the male during certain periods, and this alio holds 
good in Eclectusi u we see that the female wants the yellow pig¬ 
ment which the male possesses. But we must bear In mind 
that In EtUctus the young ones from the egg display already 
these sexual differences of colour, a fact whim Is as remarkable 
as it is rare. 
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For reference see C Fr W, Krukenberg, "Die Farbstoffe 
derFedern," four papers in Ver^l phys Stwhen , 1881 sq , and 
my papers, Miith om Ver Vienna, l88l, p 83, and Stts her 
Akad IVtss Berlin , 1882, p 517 sq 

Dresden, March 8 AH Meyer 


Blind Animals in Cavea 

Mr Cunningham’s notion as to what constitutes "a fact ” 
would appear from hia letter published in your issue of March 9 
to he peculiar It is of course only through inadvertence 
that he declares a mere supposition to be a fact, and slates that 
I have " overlooked ” it His words are "he (Prof Lankesler) 
has overlooked the fact that blind cave animals are born or 
hatched at the present day wuh well developed eyes ” Further 
on he proceeds to state that no such fact is Known or recorded, 
but that l)e is "quite confident” that the young of blind cave- 
animals have well developed eyes 

I am quite aware that an important test of the LruLh of iny 
theory of the origin of blind cave animals would be found in the 
details of their embryonic development, but cannot think that 
Mr Cunningham is juvLifled either in his confidence as to the 
result of a hiiherlo unattempted embryological research or in 
asserting what is at variance with his own subsequent avowal, 
viz that there are facts ascertained as lo the condition in which 
blind cave animals are born, which I have ignored 

E Ray Lankester 

Lunar 11 Volcanoes ” and Lava Lakes 

I I/AVE waned some time to see what replies might be made 
to Mr J B Hannay’i suggestion, that lunar walled plains may 
have been due to tides in the molten nucleus during crusi 
formation (Nature, vol xlvn p, 7) 

There seem to be at least two objections to the "volcanic" 
theory of lunar surfacing First, that there must have been 
during the earlier, and indeed later, stages of it a vast gaseous 
and vaporous envelope, which, as secular temperature slowly 
declined, would be condensed to form seas, giving rise lo along 
era of erosion, and extensive denudation, ana formation of sedi 
mentary strata, as on our earth There are no traces of this on 
our moon, the surfacing of which is conspicuously destitute of 
evidences of drainage phenomena Secondly, there is an entire 
absence of distinct local colour In the detail, which should be 
easily seen in volcanic deposits unencumbered by vegetation and 
weathering 

I leave it to geologists and physicists to say if they think it 
at all likely or possible for any globe like our moon to pass 
from the seml-incandescent, lava-crusted stage, with huge 
vaporous envelope, to the cold, airless, and waterless condition 
of our satellite without passing through a very prolonged era 
of erosion, which, as in our case, would obliterate all traces of 
the former era. 

Judging by our vast senes of stratified rocks, we are led Lo 
conclude lhat an exceedingly long temperate era of erosion must, 
in the very nature of things, supervene on the heated lava 
stage in all planetary development, quite obliterating the 
relics of the volcanic era and relaying a sedimentary surfacing 
Taking up the second objection, in 1 c the marked absence of 
colour, I would point out the abnormal brightness, or even 
brilliancy, of the lunar cliffs and steep Inclines all over the surface 
It is precisely at such places lhat astronomers expect to see the 
nature of the surface and degradation due to the effect of gravi¬ 
tation, 1 e where (exposed to unmitigated solar heat in the day, 
and a cold probably below - ioo g C. at night) the cliff-falls would 
be most frequent, and the true colour of the strata most visible 
Proctor in hn " Moon " (pp, 301-2) says " In each lunation 
the moon’s surface undergoes changes of temperature which 
should suffice to disintegrate large portions of her surface, and, 
with time, to crumble her loftiest mountains into shapeless heaps 
In the long lunar night of fourteen days a cold far exceeding 
the mtensest ever produced in terrestrial experiments must exist 
over the whole UDillumloated hemisphere ” 

Neison, oq page 113 of fail "Moon," also says,— "That 
physical changes of various characten must be still occurring . 
upon the moon is rendered certain by . . the alternate heating 
and cooling of the lunar strata; from the nature of the expansion 
and contraction thus brought into play must, through numerous 
fractures of the resitting general disintegration, gradually rum 
allthe lunar formation*.' r Thus "considerable changes must 
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slowly be effected in the condition of the surface through earth- 
falli end landslips" . 11 until all the more sinking and abrupt 
irregularities have disappeared from their action 11 

Now It 11 precisely at cliff faces and sleep slopes that we should 
best see the real colour, if any, of the superficial strata, and what 
do we find ? Wherever we turn, from pole Lo pole, there is an 
entire absence of colour , they are white and at times a*brilliant 
as " new fallen snow’ 1 If we scan the vast cliffs of the 
" Apennines," Bay at sunset, for hundreds of miles, rising to 
8000 or 10,000 feet, with peaks up lo 20,000, they are white, 
seen in sunshine 

If we examine the cliffs of the Sinus Indium highlands, the 
huge array round Mare Crisium, or indeed anywhere else, it is 
the same, and without a doubt it demonstrates to us that the 
outer strata on the moon arc of the same white material all 
over the globe Precisely where degradation is mohl certain, and 
where the true colour of the strata would be distinctly visible, 
there we find the most extraordinary and invariable whiteness 
for a thickness of at least two or three miles 

A remarkable feature of the case is that, as a rule, all cliffs 
are much whiter than the general surface around them In the 
raised ramparts of craters and walled plains, it Is well known 
that the outer, and more gradual slopes, are invariably darker 
Lhan the steep inner cliffs facing the enclosure In Aristarchus, 
Theophilus, and such like rings, at sunrise, this is very conspi 
cuoiu, especially in photographs, and it is not easy to account 
for this peculiar feature (evidently the result of disintegration 
and removal of the surface by gravitation) except by the supposi 
tion that the outer surface all over (and excepting rays and 
nimbi) is snow stained by meteoric dust " It is well known 
that the fall of meteoric dust on our earth is very considerable, 
and estimated by Dr Kleiberg, of St Petersburg, at about 
l( i435 tons per annum It has been found on all our ocean 
bottoms, and on our polar snows, where it is soon overlaid or 
removed by winds On the moon, however (where there is no 
wind aDd now no snowfall), it could accumulate for many 
thousands of years, at least on levels, and so stain them very 
perceptibly ” 

Undoubtedly we see ihe true colour of the surface layers at 
the cliff face*, buL unless the outer surface were stained in some 
way their bright eontrast would be impossible 

Hence I take it that the outer layer of the surface all over, for 
at leant one or two miles in thickness, is formed of innw, 
stained outside by a deposit of meteoric dust, the accumulation 
of many thousands of years, the removal of which, by gravita¬ 
tion, at cliffs causes their brightness, and this would explain the 
perennial enigma of where all the water has gone 

At low temperature neither ice nor snow vaporise, even in 
vacuo, and also that at low temperature ice is a non-viscous 
^obd (like glass) hai been experimentally demonstrated by Mr 
T Andrews, F R S, and the results laid before Lhe Royal 
Society (see Nature, vol xln. p 214) The prevailing white¬ 
ness, therefore, of the lunar cliffs and sleep inclines would seem 
to be a powerful argument against a 11 volcanic ” surfacing to our 
satellite, and a good one in favour of glaciation 

The question of maximum surface temperature under fourteen 
days 1 solar heat has undergone a startling change since Lord 
Roue’s classical experiment The possibility of snow existing 
on the moon is now admitted by leading astronomers, since the 
researches of Profs. S P Langley and F W Very, of the 
Allegheny Observatory, have demonstrated that the maximum 
>may b« so low that the mean temperature may possibly be below 
- ioo d C 

The old volcanic 11 selenology ” is dying , there is no hope of 
*ny more progress in it (and that is the greit sign of life in all 
branches of science nowadays) , it is fossilised That a "new 
selenology” is badly wanted is pretty obvious to all who look 
into the question. The surfacing of our own satellite, one of the 
«noit conspicuous and easily teen objects in the heavens, is still 
the standing enigma S E Peal 

Sibsagar, Asam, February 8 


THE CROONIAN LECTURE 

UCH Interest has been excited not only among 
men of science but among the general public by 
Prat Virchow 1 ! visit to England, From the moment 
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when it was announced that he had agreed to deliver 
Lhe Croonian Lecture, it was universally felt that it 
would not do to lose so good an opportunity of doing 
honour to an illustrious investigator Prof Virchow is 
known, of course, chiefly as a pathologist. He is the 
founder of the science of pathology in the seqse^n which 
it is now everywhere understood and taught , and it 
would be difficult to form too high an estimate of 
the value of this part of his labours But Prof 
Virchow is one of those men of genius who never find in 
any one department of research a sufficient outlet for 
their energies In archaeology, anthropology, and ethno¬ 
logy he has been for many years one of the foremost 
workers of the age, and he has brilliantly represented 
science in the political life of Prussia and the German 
Empire and in the municipal life of Berlin As a teacher 
in the Derlin University, of which he is now Rector 
Magmficus, he has done much to foster a genuinely 
scientific spirit among the pupils who have flocked to 
hi9 class-room , and as a writer he has command of so 
pure and attractive a style that he has been able to ex¬ 
ercise a wholesome and stimulating influence on the 
intellectual life even of classes to whom science does not 
usually make a very strong appeal Altogether, Prof 
Virchow's career is one of which Germany has good 
reason to he proud In him she possesses one of those 
rare and potent thinkers who touch no subject without 
giving it fresh significance, and who have the secret of 
awakening in other minds something of their own en¬ 
thusiasm, independence, and vigour 

There was so great a demand for tickets that arrange¬ 
ments had to be made for the delivery of the Croonian 
Lecture in the theatre of the University of London , and 
here—on Ihursday, March 16—a crowded audience 
listened with the deepest interest to what Prof Virchow 
had to say about the great subject in the development of 
which his researches have marked so splendid an era 
In the evening a public dinner was given in his honour at 
the Hotel Mdtropole Lord Kelvin presided, while the 
Presidents of the Royal Colleges of Physicians and 
Surgeons acted as vice-chairmen In proposing the 
toast of the evening, Lord Kelvin said he was one of 
those who had listened with rapt attention that day 
to the lecture delivered by Prof. Virchow The mystery 
he dealt with remained a mystery, but they were con¬ 
scious of no feeling of disappointment Though it was 
not for any man to tell them what life was, they had 
been brought nearer thin ever to the solution ot that 
fascinating problem by the researches of Prof Virchow 
Mr Huxley, Sir James Paget, and Sir Andrew Clark also 
spoke of Prof Virchow’s magnificent discoveries. 
Prof Virchow, in responding to the toast, ex¬ 
pressed the pleasure he felt in being welcomed by 
“ so large and so illustrious an assembly of the learned 
men of England JI '* Abroad,” he said, 11 he had never 
seen anything like it ” English men of science do not 
often indulge in demonstrations of this kind, and it is 
satisfactory to know that when they do try to show what 
they think of a great investigator ttieir achievement does 
not fall short of anything done with a like intention in 
Pans or Berlin 

This week Prof Virchow has been in Cambridge, where 
he has been received with as much enthusiasm as in 
London On Tuesday the University marked its sense 
of the importance of his labours by conferring on him 
the honorary degree of Doctor in Science The follow¬ 
ing is the ipeetm delivered by the Public Orator, Dr 
Sandy s p in preventing Prof Virchow for the degree — 

Digmsurao dornlnr, do mine Procancellarie, et tola Aca¬ 
demia — 

Unlvenltalls BeroJinensii Rector Magmficus, vlr non modo 
do medlclna et salute publica, sed ctlam de snthropologis, dc 
ethnolofU, de archaeologia prneclaie meruui, vlr et Bexageslmo 
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et sepluogesimo exacto aetatis anno hononbui nroplisaimii cu¬ 
mulating satis magnum hodle priebet diccndi argumentum 
Ipse Jaude nostra maior, lauries tamen buss (qua eat modeatia) 
mvitUB audict , atqui laudes illas non verba nostra qualiacumque, 
sed ipsius opn-ra insignia, ipslui disci puli illustres, ipsiui denique 
oratiune* disertUsimae, enam ipso invito, satis clare loquumur 

Legist!* fortasae orationem illam in qua, Rectorii muuus nuper 
auspicatus, sludmnmi Academicoram orbe univerao luMralo, par- 
tium liberalmm dux et sigmfer olim insignia dixit veram Aca- 
demiae libertatem ease libertatem docendi, libertatem diacendi , 
ostenditque, qua polissimum mentis disciplina luventua Acade- 
imca ducendi am ore vere liberal! imbui posse videretur Leglstis 
certe, /ortasse enam audmslis, orationem alteram in qua 
nupernme inter sciential biologlcas locum ptilhologiae propnum 
vindicAvit, et, studlorum auorum ongines repelens, non modo 
Harveii noilri menta immortalm denuo commemoravlt, sed 
etiam Glissonii nostri glonam prope intermortuam ab miegro 
renovavit Harvkii quidem in doctnna, omne vtvum ex avo 
nisei, lacunam mag n am relict am esse constat , laelamur lacunam 
taniara ab co magna ex parte esse expleiam qui primus 
omnium re vera probavit omnerrt cellulam e uUttla generan 

Ergo rerum naturae investigator lantus, totlllustrium prae^er 
tim medicorum In Academia, tilulo nostro hononfico mre optimo 
decoratur Elenlm ubicumque florent medicioae aludia cum 
rerum naturae observatione exquiMia feliciter comuncia, lalium 
vlrorum nomma in honore maximo non immento habentur 
Tahum eerie virorum per labores verba ilia vetera vera facta sunt, 
quae Salutis in templo supra portam inscripta esse debent — 
sine rerum naturae cognition* trunca et debilis est medxcina 

Duco ad vos Regiae Socictalis Londinensis e soens 

extraneis, virum genlis Teutonicae Inter decora numeratum, 

Rudolfum Virchow 

The following is Prof Virchow’s Crooman Lecture — 

It 11 now nearly ten years since this illustrious Society con 
ferred on me the unexpected honour of electing me odc of its 
Foreign Members Not this only, but last autumn II held me 
worthy of a further honour, in awarding me the Copley medal 
—a sign of the highest recognition of my work, the significance 
of which far exceeds the distinctions which the changing favour 
of political powers is accustomed to bestow Nevertheless, 
deeply as I appreciated this mark of its constant and increasing 
esteem, still I was noi in a position to offer my thanks per¬ 
sonally to the society Numerous duties, official and private, 
the weight of which has increased with each year, compelled me 
to continuous work at home, and even during the vacations the 
freedom of my movements has been for some time past restricted 
by international engagements, which yearly become more 
numerous and more pressing 

With great indulgence, wnich I fully know how to appreciate, 
the Council ha allowed me 10 postpone (he date of my appear¬ 
ance in your midst Hence, you see me only to-day among 
you, and I may tell you in person how very grateful I am to 
ihiB Society, and how, great an incentive to new efforts your 
recognition has become to me 

Who of us is not in need of friendly encouragement in the 
changing events of life ? True I happiness Is not based on the 
appreciation of others, but on the consciousness of one's own 
honest labour How otherwise should we hold our ground in 
the midst of the lurmoil of the day? How should we preserve 
tho hope of progress and of Anal victory against the attacks of 
eots and the insults which are spared to no one who 
before the public? He who during a long and busy life 
iff efcpoaed to public opinion, certainly (earns to bear unjust 
criticism with equanimity, but this comes only through the con¬ 
fidence that our cause I* the best, and that some day it must 
triumph Such If our hope 10 our wrestlings for progress in 
science and art Such Is our hope in our struggles for civil and 
religious liberty, and in this hope we gradually become hardened 
against maJlcIfu attacks It u a kind of immunisation which, 
I acknowledge, has also great drawbacks, for this hardening 
against unjust attacks leads very easily to a similar indifference 
towards Jfeit attacks, and, owing to the tendency to contradic¬ 
tion rooted in the nature of human thought, it fintLly leads also 
to indifference to praise and recognition One withdraws again 
and again inlo oneself discontented with the world and with one¬ 
self also , but Who can 10 completely retire within himself that the 
consciousness of the insufficiency of human Lhougbt, and that 
the criticisms of opponents are justified, cannot break through 
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the crust of even the most hardened self consciousness ? Happy 
is be who has courage enough to keep up or regain his con¬ 
nections with other men, ana to tike pan In the common work r 
Thrice happy he who does not lack in this work the flattering 
commendation of esteemed colleagues ' 

Such were the thoughts which filled my mind, as, looking 
forward to the present occasion, I reviewed my own life and the 
history of science, or, to uBe another expression, the fortunes of 
our predecessors How often have I found myself in a state of 
despondency, with a feeling of depression I And the history of 
science—what long periods of Biagnation and numerous inter¬ 
ruptions has it not experienced owing to the victory of erroneous 
doctrines ’ What has saved me is the habit of work, which 
has not forsaken me even in ihe days of outward misfortune— 
that habit of scientific work which has always appeared to me 
as a recreation, even after wearying and useless efforts in politi¬ 
cal, social, and religious matters 

That which has saved science is identically the same , it only 
appears to be different, because the co operation of many is- 
necessary to secure the advance of science , hence, Lhe exalting 
and consoling thought that one nation afLer the other comes to 
Lhe front lo take its share in the work When the star of science 
becomes dim m one nation, it rises sooner or later Lo yet 
brighter glory in another, and thus one nation after another 
becomes the teacher of the world 

No science, more often than medicine* has gone through 
these wBxings and wanings of brilliancy , flit medicine alone, of 
all the sciences, has, for more than aooo yrnrs, found ever new 
homes in the course of a progress which, though often disturbed, 
has never been wholly arrested 

It would lead us too far to illustrate this with examples 
drawn from lhe entire past It 11 enough for my present pur¬ 
pose to take the outlines of modern medicine as ihe object of 
our consideration Such a sketch, cursory as it must be, ought 
at the same time to throw some light on the intellectual relations 
of both nations, Engllth and German, for these have taken a 
prominent part in establishing ihe principles of modern medi 
cine 

The downfall of the old medicine, the so called humoraL 
pathology was brought about in ihe beginning of the i6ih 
century We, in Germany, are inclined to attribute to our nation 
a decisive r&U in this memorable struggle 

It was a man of our race, Andreas Vesaliui, or from Weiel, 
who transformed anatomy into an exact science, and who 
thus, at one stroke, created for medicine a solid foundation r 
which it has reiained ever since and, let us hope, will never 
again lose 

But the principal blow to the old medicine was struck by his- 
somewhat elder contemporary Paracelsus, that charlatan, yet 
gifted physician, who removed from among the beliefs of man¬ 
kind the doctrine of the four humores, which, r/woji-chcmical in 
its construction, formed the basik of the old pathology. 
Strangely enough he accomplished this with weapons borrowed' 
from tho armoury of the Arabs, the successor! of the Greek?, 
and the chief representatives of the medisval humoral paLho- 
logy. From them, also, he borrowed alchemy, and, at the tame 
time, the fantastic spiritualism of the East, which found a clear 
expression in his doctrine of Lhe 11 Arch mu#,” as the determining, 
force in all living beings 

In this way, the new medicine, at Us very birth, absorbed the 
germs of that ruinous contradiction, which, even up to this pre¬ 
sent century, has kept up the embittered strife or the schools 
To Vesalius is due the exact tendency, which starts from the 
observation of actual conditions, and which, without going 
further, we may call the anaLomical 

Paracelsus, who pronounced the anatomy of the dead body to- 
be useless, and sought for the basis of life as the highest goal of 
knowledge, demanded *»contemplation " before ail else; and, 
juil as be himself arrived In this way at the metaphysical con¬ 
struction of lhe archai, 10 he unchained among his followers a 
wild and absolutely fruitiest mysticism 

Nevertheless there lay hidden in that “contemplation ” of his 
a healthy kernel, which would not allow the Intellectual activity 
which It had ■ Lured up to come to rest* It was the idea of It]t 
which formed the ultimate problem for all future research 
Strangely enough, this Idea, which always existed id the 
popular mind, and which is In an unmistakable form present 
even amongst primitive nations, had been driven far into 
Lhe background In scholastic medicine Ever since the Lime 
of Hippocrates It had been the custom to use, Inttesd 
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of life, the obscure expression <pvais, natura , but in vain 
does one seek for a more exact definition of the term 1 o 
Paracelsus nature was living, and the basis of his life was that 
very 11 archaus," a force differing from matter, and separable 
from it, or, as he himself expressed it, in the sense of the 
Arabs, a spirit, "spiniui 1 ' In the compound organism of man, 
the mlkrokosmos, each part, according to him, had Us own 
"archsus,” but the whole was rnled by the 11 archaua mnxi- 
raus,” the fl spirilus rector ” From lhn premiss has proceeded 
the long succession of vitahstic schools, which, m ever changing 
forms, and with ever new nomenclature, introduced into the 
notions of physicians this idea of a fundamental principle of life 

If the sagacious Georg Ernest Stahl, whtise services In the 
development of chemistry arc now acknowledged everywhere, 
substituted the soul for the "spintas rector,” and so created a 
system of animism, the last vestiges of which have disappeared 
from the school of Montpellier within our own time only, so also 
in turn did the pure vitalists build up on the dogma of specific 
dynamic energies, maintained so stoutly by the physicists, that 
notion of the vital force, the half spiritualistic and half physical 
character of which has contributed so much, even in our day, to 
puzzle and mislead men’s mindi. 

The doctrine of the vital force found Us strongest support in 
the 11 Nalur philosophic,” especially in that which, on German 
ground, soon obtained universal sovereignty, 

ThiB summary exposition of mine has greatly anticipated the 
historical progress of the evolution of medicine It is now time 
to pay proper homage 10 the great investigator who made the 
more exact method tne ruling one, and at the same time to award 
to this country, which brought him forth, Us important share in 
determining the new direction of our science 

Nearly 100 years had passed since Vesalius and Paracelsus 
had begun their work when William Harvey published His 
" Exercllalio anatomies de molu cordis et sanguinis m 
animalibus " Here, for the first time, the anatomical examina¬ 
tion of living parts was earned through, in an exemplary way, 
according to experimental methods AH the objections that 
anatomy concerned itself with dead parts only were thus at once 
set aside , living action became the object of immediate obser¬ 
vation, and this was done on one of Lhe most important organs, 
one absolutely necessary to life, the varying activity of which 
constantly calls for the attention of the practical physician Not 
only so, however, but a new mode of observation—Lhe experi¬ 
mental method—was thus brought into use for research , a 
method through which a new branch of medical science, 
physiology, hai been laboriously built up. 

The influence of this one wonderful discovery of Harvey's on 
the ideal of men of his time, and of his successors, was mem or 
able 

Among the men of his time the last support of Galenism dis 
appeared with the proof of circulation, among his successors 
comprehension of the causation of local processes dawned 
the first time. Very ancient and highly difficult problems, 
Mch as inflammation, could now be attacked , a goodly piece of 
life also became intelligible, since one of the vital organa them¬ 
selves could now be subjected to experiment, and, to the aston¬ 
ishment of all, the action of this organ showed itself to be an 
absolutely mechanical one The revulsion of thought was so 
complete that it has become since a difficulty hardly to be over¬ 
come to enter even in imagination Into the ideas of the older 
physicians, to whom the circulation of the blood was unknown 

Nevertheless, in spile of such striking results, the craving of 
man for more complete understanding remained unsatisfied One 
saw Lhe action of the living heart, but how did it live? What 
was this li/e, lhe action of which one saw before one ? In the 
heart itself lhe essence of life could not be recognised. 

Harvey turned bn attention lo another object , he tried to 
observe the very beginnings of life in the incubated egg of the 
fowl and in the embryos of ifitmmallan animals He thereby 
■oon arrived at the question of the significance of Lhe eyg in 
general, and enunciated the celebrated dictum, “Omne vivum 
ex ovo ,p Owing to the more extensive researches of modern 
Investigators, this dictum, as fa well known, proved too narrow 
for the whole animal kingdom, and Is no longer exact when 
applied to plant life. Its validity for the higher animals, on the 
other hand, cannot be questioned, and it has formed one of the 
firm standpoints on which researches on sexuality and on ihe 
propagation of tife have been based But Harvey, on account 
of the deficiency of hli optical instruments, was unable to see 
that which he was labouring to discover, namely, the process of 
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organisation as ?uch, just os he had been unable in former times 

10 see the continuity of the cnpillary flow Thu imperfection 
lasted for a long lime afterw ardi , and thus it happened that even 
Albrecht von Haller and John HuDler considered the formation 
of the area vasculosa in Lhe incubated egg of the fowl as the 
commencement of organisation, and indeed, as the type of 
organisation itself 

I will return lo this point later on , but for the present I 
should like first lo draw your attention to a man whose import¬ 
ance for the further development of the doctrine of life haj\ 
always appeared to me lo have been uncommonly great and 
highly significant, but who, nevertheless, has sunk into un¬ 
merited oblivion, not only among posterity in general, but 
also, I think I may be allowed lo «ay, even in the memory of 
tm countrymen 1 mean hrancis Gli^son, who was a contem¬ 
porary of Ilarvey, and whose works appeared almost simul 
taneously with those of his more celebrated colleague , but the 
brilliancy of Harvey's discoveries was so great that the light 
which shone from Gtisson's work-table almost disappeared I 
rejoice that on so auspicious an occasion I may recall the 
memory of the modest investigator, and may offer him the 
tribute of gratitude which science has to award him 

When, ihuty five years ago, I published my litile essay on 
"Irritation and IrntabiliLy ” (A/c)itv fur rathologischt Ami 
tomic und Physiologie l 1858, vol xiv p 1), I did not know 
much more about Glissoo than what every student of medicine 
lrarnp, namely, that there u in the liver a "capsula communis 
Glissomi,” and what was even less known, that thn anatomist 
had written a small work on " Rachitis,” which, indeed, was the 
fmt of its kind In my own paper on this disease (1 bid iBj>3, 
vol v p 410; I had tried lo demonstrate the circumspection 
and accuracy which arc noticeable in this hook, and which make 

11 a typical model for all collective investigations , but even at 
that lime 1 overlooked the fact that this was only the imalleit 
merit of this wonderful man It was only in the further course 
of my studies on the history of the doctrine of irritation and 
irritability that I made the discovery, an astonishing one to me, 
that the idea of irritability did not, ai is generally thought, 
originate with Haller, but Lhat the father of modem physiology, 
and the I^yden school in which he had been brought up, had 
borrowed this idea from Gliuon I then stumbled on a senes 
of almost forgotten publications of Lhis original scholar, espe¬ 
cially his " Tractatus de natura substantia energetics teu de 
vita nature? ejusque tnbus primis facultatibus, perccptiva, appe- 
tmva et moliva,” which appeared m London in 167a, and in 
which Lhe ideas were further worked out, ibe outlines of which 
had already been brought forward in his " Analomia hepails,” 
published in 1654, In this work (p 400) lhe newly-coined 
word 11 irntabiLiai ,f appears, so far as I can find 
out, for the first time in literature It may be no¬ 
ticed, by the way, that the expression 11 urllatJo " is 
much older 1 find it already in Celsus, but with an 
exclusively pathological signification It appears, also, occas¬ 
ionally in later writers, and to this day it has not, speaking 
accurately, lo<t this original signification It is otherwise with 
Gllfcon , to him, irritability is a physiological property, and 
lriitation merely a process of |ifc dependent on the natural fac¬ 
ulties of living matter 

Thus he was led, through a process of "contemplation,” to 
maintain the existence oil the "biarchia,” the "principium 
vite,” or Lhe " biusia,” the "vita substantial vel vita substan¬ 
tia ” And in order to allow of no misunderstanding as lo the 
icource of his 11 contemplation,” he adds distinctly that this is 
the " archzui, 1 ’ of Van Helmont—Lhe “ vU plastlca" of ptamU 
and animals 

In the further course of his philosophical discussions, he never¬ 
theless ii led into the same by-nath, which has muled, even 111 
Lhe moat recent Limes, so many learned men and even excellent 
observers This Is the by-path of unlimited generalisation 
The human mind is only loo prone to render intelligible what is 
unintelligible In particular phenomena, by generalising them 
Juit as even in recent limes an attempt has been made lo render 
contcJoiunets Intelligible by representing it merely as a general 
property of matter , so Glinon thought he might ai tribute to the 
active principle (" principium energelicum ”) which according to 
him 11 cotiLmned In all matter the Lhree faculties of living matter 
which he considered as fundamental, namely, the ft cult as per- 
cepliva, appeiuiva et motiva. All mailer was sensitive, wsi 
thus stimulated lo develop impulses, and moved itself as a con¬ 
sequence of these impulses. 
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It 11 not necessary Tor the purpose of our present inquiry to 
carry these quotations further, since they are quite, in the Para- 
celsfan sense, contemplative in their nature , and especially as, 
in their generalisation, they do not appear to be important for 
the history oT advancing knowledge 

That which is full of significance for us is concerned with 
actual life only, in the narrower sense of analytic science It 
was not the “pnncipium energeticum *’ set up by Glhson, 
which stimulated his successors again to lake np the thread of 
his observations, but rather this process of irritation described 
by him, and the fundamental faculties of living matter on which 
it depended In this way he has really led up to a more exact 
study of the actions of life and the properties of living matter 

Unfortunately, there intervened a mistaken conception, which 
led hin followers again into a series of most serious errors 
Glisson, following on this point also the example of Van 
Helmont, wm convinced that nerves contracted when irritated 
He joined to this the idea that, through the contraction of the 
nerves, or even of the brain, Lhe fluid contained in them was 
propelled towards the periphery 

This notion, shared by Willis and many other physicians of 
ihat time, furnisher the reason why irritability was identified 
with contractility Even the great master Hermann LJoerhaave, 
and after him his pupil Gaubius, the first special writer on 
general patholorry, considered sensation and motion as common 
properties of, ai all event*, all the solid parts of the body The 
former thought it proved that hardly a single particle of the 
body existed which was not sensitive and did not move , and 
thus it becomes comprehensible how Haller himself carried this 
idea that irritability had the same significance ai contractility 
from his school days in Leyden to his professorship in Gottingen 
It was in this sense that he understood the irritability of the 
muscles, and in the same sense he denied this properly to the 
nerves 

This dispute about the irritability of muscles has continued far 
into the present century, its long duration becomes intelligible 
only when we bear in mind that, without the most exact know¬ 
ledge of ils historical development, even the very statement of 
the question is liable to be misunderstood 

Aa a matter of fact, so fqr as w e know, the nerves are not 
contractile, like the muscles , on the other hand, the muscleB 
are not only contractile, but are alto irritable Irritability and 
contractility are not identical, even when they occur in the same 
part The nene current, on the other hand, cannot be com¬ 
pared with Lhe blood stream , it does not consist in the move 
menl of a fluid, but 11 of electrical naLure, and hence there is no 
need for its production of a contraction of the nerve-tubes 

It was also an erroneous conclusion that every irritated part 
contracted Instead of contraction, secretion, or, under certain 
circumstances, a more vigorous nutrition, may occur as the final 
result of irritation Hence we use a more comprehensive term 
in order to express this final result, and call all forms of it 
" actions 11 While Glisson defined all "actio propria 11c dicta” 
as "motuB activui,” we distinguish different kinds according to 
the nature of the effects, or, expressed otherwise, accordmg to 
the direction of the activity (nutrition, formation, and function) 
hut we agree with the above thinker in the opinion that no vital 
energy 19 ever set free without stimulus that, therefore, every 
action is of an irritative nature, In this lmtaticn, according to 
my Idea, consists the “pnncipium dividendi, ,F according lo 
which we must distinguish between active and passive processes 
of Ufc, and in this way we gain also a basis for the fundamental 
division of pathological elementary processes. How much work 
blfbeen necessary in order to render thu conception possible ! 
And bow great, even now, Is the number of our colleagues who 
have not fully accepted it I The reason for this difficulty Is two¬ 
fold. 

Moat of the vital actions of life, whenever they manifest 
themselves by visible events, are of a compound nature As a 
rule very various, at times wholly unlike parts, each with its 
specific energy, combine to produce them Not unfrequently it 
thereby happen! that in the visible sum pf final effects one part 
behaves in an active the other in a passive manner, It Is only the 
most minute analysis or the phenomenon, tracing it right back 
to the elementary parti, which allows the total resdt to be 
resolved into its components , such an analysis cannot, for tbe 
moat part, be expressed in current language, except at great 
length. No language in the world is rich enough to possets 
special expressions for each such combination Only too often 
we help ourselves out of tbe difficulty by regarding the com- 
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pound phenomenon as a simple one, and by expressing its 
character according to some chief trair, which stands out in a 
commanding manner from the general picture This is the 
practical difficulty 

With it, however, a theoretical difficulty Is very often com¬ 
bined The human mind, owing to a natural impulse, seeks 
in the phenomena indications of their determining cause The 
more complex the phenomenon the more busy is the imagina¬ 
tion, in order to convert it into a simple one, and to find a 
unitanan cause for it So has it happened in respect to life, so 
in respect to disease The course of thought followed by 
Glisson is opposed to such an explanation lie had no scruple 
in dividing the unit of life into a large number of individual 
lives Although the knowledge we now possess of the arrange¬ 
ments of the body was absolutely foreign to him, yet he arrived 
quite logically at Lhe “vita propria," the proper elementary life, 
of the several parts To he sure, this expression, os far os I 
can see, is not to l>e found in his works, and occurs first in 
those of Gaubius , but Glisson says distinctly (“Anatomia 
hepatis,' 1 “Ad lectorem,” N 17) "Quod vivit per se vivit 
vitam a nulla creatura prxter se ipsum depenaentem Hoc 
enim verba vivere per se sonant ” 

The unitanan efforts of the following penod relentlessly 
passed over the tendency of which I have just spoken Some 
returned to the old Mosaic dictum, “ the life of the body is in 
his blood” others gave the nervous system, and the brain 
especially, the first place in their consideration Thus once 
more was renewed Lhe old struggle, which for thousands of 
years had divided the schools of medicine into humoral and 
solidar pathology Even when we ourselves entered on scien- 
Lihc work, hamato pathologists stood in hostile attitude to 
neuropathologists 

In England, humoral pathology found a strong support in tbe 
great and legitimate authority of John HunLer Although this 
distinguished practitioner never shared the one sidedness of the 
later pathologists, but rather attributed to the solid parts the 
living principle the existence of which he assumed, yet, in his 
investigations, lhe blood took precedence over oil other parts os 
the chief vehicle of life 

One must, however, recall to mind thit Hunter laid special 
stress on the fact that life and organisation are not bound to each 
oiher, Mnce animal substances which are not organised can 
possess life He started, as has already been noticed, from the 
erroneous conception that eggs are not organised, and that it was 
not till after incubation that the first act of organisation, namely, 
the formation of vessels, took place He considered his " diffuac 
matter” (“materia vitse diffusa”) as the actual earner of life , 
and this was to be met with not only in the solid parts, but in 
the blood also This mailer, according to him, existed in the 
brain in a remarkable degree of concentration, but Its presence 
was quite Independent of all nervous structures, os is shown by 
the example of the lower animals which possess no nerves In 
Lhe posthumous writings of Hunter, which Owen has collected, 
the very striking expression "simple life" 11 met with, a state 
most clearly to be recognised in plants and tbe lowest animals 
This simple life was in Hunter's view the ultimate source of all 
living actions, pathological as well as physiological 

Hunter was out and out a vltalut, but his materialistic vitalism, 
bo to speak, differed loto calo from Lhe dynamic vitalism of the 
German schools If living matter existed independently of all 
organisation, such living matter was beyond the scope of anatomi¬ 
cal investigation , but, on the other hind, if it were present in 
non organised parts, such as an egg, It was in itself the ultimate 
source of Lhe organisation which subsequently makes its appear¬ 
ance in these puts It must, therefore, to adopt a later mode 
of expression, be of a plastic nature. Heie Hunter’s notion 
fell in with that of the plastic lymph, as developed by Hewson , 
and It wax only logical that SchuUeensleln applied it to the blood 
at lost, and designated as 11 plasma” the material of life present 
in the blood In this way the formative and nutritive matter 
necessary to physiological life as well ax the plastic exudations oc 
earring Id diseased conditions .could be attributed to the same 
material—a highly satisfactory result in appearance, and 
one providing a most convenient basis for Interpretations. The 
exponents of this notion bad no scruples In going one step 
further, and in providing this material of life with a technical 
name. They called it “fibrin." Evidently this did not quite 
correspond with Hunter’s Ideas, for we know of no such matter, 
either in the egg or in the plants or the lower animals, as that to 
which he attributed simple life , but the neceultlei of pathology 



March 23, 1&93] 


NA TURE 


49 1 


overcame ill such scruples, and the plastic exudations were 
received as undoubted evidence that fibrin possessed the power 
of becoming organised They formed, in the tra±it doctrine of 
the Vienna school, the bright spot of this newest kind of h emito- 
pathology 

Wherever fibrin failed, blastemnta were brought to the fore 
Ever since Schwann had given the name of cytoblastema to the 
organising material of the egg, the way had been open for 
assuming in other places the existence of material with this 
ambiguous name 

Bui of course through these steps the one simple matter of life 
predicated by Hunter was replaced by many " matters of life,” 
and thus the entire advantage gained by the exposition of a 
unitary theory of life was at once lost 

Even when, finally, the cell-contents were designated as pro 
toplasm, and thus ihe one requisite of Hunter, namely, that the 
material of life must also be contained in ihe individual parts, 
appeared to be fulfilled, yet no single specific material was 
thereby armed at No one dreamed of regarding protoplasm 
as fibrin, and leasL of all did any one consider it a simple 
chemical body 

By the conception of the blastema, however, Lhere had been 
reawakened a thought which had occupied the minds of man from 
ihe earliest times If a plastic matter capable of being organised 
really existed in the body, then the organisation of the same 
must present the first reliable example of epigenesis The 
problem of the “ generatio mquivoca,” which nad been fought 
over for so long a lime, now appeared to be solved What 
Harvey had taught concerning the continuous descent from the 
egg became temporarily obliteraled, when Lhe theory of descent 
through exudation made its appearance Several generations of 
young medical men have been educated in this belief 1 myself 
remember my " epigenelic " youth, with no little regret, and I 
have had hard work to force iny way through to Lhe recognition 
of the sober truth 

Meanwhile, the attention of other bodies of inquirers had been 
directed to the tissues of ihe body Among these, in view of 
their importance, the nervous tissues, and especially the mass of 
nervous tissues in the brain and spinal cord, rank highest 

Hunter also had acknowledged the importance of the brain, 
and hence coiled it the lf mileria vitae coacervata ” It was 
easily seen that it contained no fibrin, but expenmental re 
search showed also that neither the brain nor ihe spinal cord 
was of the same value throughout all its parts The more 
accurate lhe experiments the smaller became the region which, 
in the strictest sense, is lhe vital part, until Flourens limited it 
to one single spot, the knot of life ("ncuud vilal ”) Was the 
unity of life found in this way? By no means The brain is 
no more and no leu vital than the heart , for life is present in 
the egg long before the brain and heart are formed, and all 
plants, together with an immense number of animals, possess 
neither the one nor the other. In the highly compound organ¬ 
ism of mao, the brain and spinal cord have a certain determin¬ 
ing action on oiber parts necessary to life Their disturbance 
may immediately be followed by the disturbance of other vital 
organs, and sudden death may ensue 

But the collective death of a compound animal no more 
implies lhe immediate local death of all Us special parts than 
the local death of some of the latter is incompatible with the 
continued collective life of the animal As has been well said, 
At the dealh of a compound organism there is a “ pnmum 
m orient," one part which first ceases to live , then follow, at 
long intervals sometimes, the other organs, one after the other, 
up to the "ultlmum raonens " Hours and days may pass be¬ 
tween the total death of the Individual and the local death of 
the parts The fewer nerves a part contains the more slowly 
usually does it die , I therefore consider the process of dying in 
the compound organism as the best illustration of the individual 
life of lhe several constituent parts, which is m hi lurn the first 
uloma necessary for lhe study and for the understanding of 

A long time, however, elapsed before it was possible to re¬ 
turn to Inis starting point, and to obtain a considerable number 
of supporters for the doctrine of the “vita propna ” The at¬ 
tention of many observers was drawn to a lot ally different side 
of the question In the last decade of the past century, about 
the same lime that John Hunter, starting from careful anatomi¬ 
cal investigations and exact observations of surgical practice, 
forked out his Idea of the material of life, a new system of 
medicine was founded in Scotland, the so-called Brownian system, 
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which was based on quite different premisses Brown also 
was a vitalist , he, too, constructed, not merely a patho¬ 
logical and therapeutic system of vitalism, but a physio¬ 
logical one, though thisdoctnne was dynamic in Us character 
There is but little to be noticed therein of the material anato¬ 
mical foundation of exact medicine It is concerned principally 
with contemplations of the forces of the living organism One 
can understand to some extent how this happened, if one keeps 
in view the histo y of lhe development or this extraordinary 
personality , I cannot go into this here, but anyhow the remark¬ 
able fact remains thaL ihe two contemporaries, Brown and Hun¬ 
ter, worked near each other withouL iU appearing from their 
writings that they were acquainted with one another Brown 
struck out his own line, and stuck to it, without troubling 
himself about the real of the medical world And yet even his 
first work 11 Elements Medicinte,' had Lhe effect of an earth¬ 
quake , the whole European continent was shaken by it, and 
even Lhe physicians of the recently opened New World bent under 
the yoke of revolutionary ideas , and in a few years Lhe aspect 
of the whole field of medicine was entirely changed True ' 
the luumph was but i>hort , the Brownian system disappeared 
as il had come, a meteor m the starry heaven ofacicnce There 
would be no reason to go into it more fully, had not the impulse 
which he had given instigated other men, and be permanently 
applied by them to the true service of science This impulse 
was founded on the fact that irritability, or, as Brown called it, 
" inedibility," was thus reinstated as the starting point of the 
theory , but, along with this, the stimuli which set living sub¬ 
stances in action, the “ potestates incdanles," were brought to 
the fore In bo far Lhat stimuli produce a state of irriia'ion 
(“ incilauo"), or, as Brown called it later, cxuLement, they 
came to be viewed not only as the cause of health and disease, 
but even of life itself, for excitement, so he said, is the true 
cause of life But, as excitement stands in a certain relation to 
the strength of lhe stimulus, a stale of good health was only 

f iossible with a normal decree of stimulus, whilst an excess or a 
ack of stimulus brought diseased conditions in its wake Of 
course excitement is dependent also on irritability, with a certain 
quantity of which, in the form of energy, every living being is 
endowed at the beginning of its life 

The division of diseases, according to the amount of vital 
force visible in them, into sthenic and asthenic, has never been 
abandoned since, though acknowledged perhaps in a less precise 
manner, it has sometime* been brought more prominently 
forward, and sometimes thrown into the background In 
Germany, Schunlein was the one of all others who took this 
doctrine as the foundation of his opinion on Bpecial coses of 
disease, and for his choice oT treatment 

But the application of Lhe Brownian principles to physiology 
has been of far greater importance If life itself were depen¬ 
dent on external stimuli, the notion of the spontaneity of vital 
actions, a notion still in force, must lose all significance Certain 
stimuli would in that cue prove to be necessary conditions of 
vital activity, without which life could at best be carried on In a 
latent form only Certainly even for this latent life the question 
remained open How does it come to pass, and in what does it 
practically consist? Brown avoided this ticklish question, not 
without great skill, by drawing the whole attention to active 
life and to the stimuli which call forth actioD To speak openly, 
science ha* since then deflected little, or not at all, from this 
iding notion. Even now, we cannot lay what latent life is 
e limply know that through external stimuli it may be con¬ 
verted into active life, and hence Irritability is considered by us 
as the surest sign of life, not of course of the general life of all 
matter In the sense of Glitson, but of the real and individual life 
of special living organ iimi Brown remarked, with reason, that 
through irritability the living substance is differentialed from the 
same substance In its dead condition, or from any other lifeless 
matter Nevertheless, neither irritability nor inedibility* 
neither Inflation nor inciLation, explains the essence of the living 
substance, and therefore neither explains the essence of life 
Id Germany the physiologists especially took up this qnestion 
Among the first was Alexander von Humboldt, who in his 
various writings, especially in his celebrated treatise on the 
irritated muscle and nerve fibre, entered into the question In 
the end he held fast to the assumption of a *Ital force The 
majority of pathologists and physicisns followed In his footsteps, 
ana long and fierce controversies were necessary before, nearly 
half a century later, the belief in a vital force was destroyed 
When da Boil-Reymond bad demonstrated the electrical cunent 
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in muscle and nerve in all its characters, and, at the end oT hia 
work, had also disclosed the inadmissibility of vital force, then 
the venerable Humboldt formally and expressly renounced the 
dream of his youth, with the masterly submission of the true 
naturalist to the recognised naLural law 

The hypotheses of a particular force of life had, however, m 
regard to Hrown's theory neither a positive nor a negative value, 
Johannes Miiller rescued for general physiology, in which it has 
ever since kept its place, that which was valuable in Brown's 
system, the doctrine of the integrating life stimuli The occa¬ 
sional stimuli which produce disease have found their place in 
etiology , their significance has become more and more sharply 
defined, the more accurately we have learnt to distinguish 
between the causes and ihe essences of disease, a distinction 
which became more difficult os the M cauim. vivae " of diseases 
became known In ever Increasing numbers And now a new task 
has arisen, namely, to draw into our sphere of observation the 
life of Lhe causative agents themselves 

The way in which pathology has tried to approach the denred 
goal, to fathom the living substance in its diseased conditions, 
has led us a great step forward Pathological anatomy, es 
pecully, has opened this road The more numerous lis observa¬ 
tion*, and Lhe more it penetrated miD the details of the lesions, 
the smaller became Lhe held of so called general diseases The 
first steps of medieval anatomists had the effect of drawing the 
attention to local diseases In the first and longest period, 
which one may define as that of Regiomam, the pathological 
anatomists sought the cause of disease in one of the larger 
regions or cavities of the body—in the head, chest, or abdomen 
In the cecond period, ushered in by the immortal work of Mor¬ 
gagni, shortly before the lime of which I last spoke—the time of 
Brown and Hunter—they endeavoured to find in a certain 
region the actual organ winch might be considered as the seat of 
disease. On this foundation arose the Parisian school of Or- 
ganiciim, which, until late m this century, held a dominant 
position in pathology In this school, already, they recognised 
that not the organ, nor even a portion of it, could be the ultimate 
object of research Xavier Bichat divided lhe organs into 
tissues, and showed that in the same organ sometimes one and 
sometimes another tissue might be the seat of disease 

From that time forward ihe eye of the pathological anatomist 
was drrecied chiefly to the changes in the tissues, but it soon 
became apparent that even the tissues are not simple substances. 
Since the third decade of this century, the microscope has dis¬ 
closed the existence of cells, first in plants, and very soon after- 
lerwards m animals, Only Jiving beings contain cell*, and 
vegetable and animal cells show so much iimilanty of structure 
that one can demonstrate in them the actual product of organi¬ 
sation This conviction has become general, unce through our 
embryologists, especially through Schwann, proof has been 
afforded that the construction of embryonic tissues was derived 
from cells also in the highest animals and in man himself 

In the fourth decade of thu century Lhe science of patho¬ 
logical anatomy had already begun to be directed tewardi cells. 
These researches very soon struck on great difficulties Many 
tissues, even in their developed state, appeared to contain 
neither cells nor their equivalents , nevertheless, 1 have been 
able to demonstrate their existence in those tissues in which 
their presence appeared to be most doubtful, vl? In bone and 
connective tissues At the present lime we are so for advanced 
as to be able to say that every living Uisue contains cellular 
elements. We go 1 step further even, for we require that no 
tissue should be called living in which the constant occurrence 
of cells cannot be shown 

A still greater-difficulty then appear'd, mra-ly, to discover 
in what way new cells originated. The aniwer to this question 
had been very heavily prejudiced by the so called cell-theory of 
Schwann. Inasmuch as this very trustworthy investigator 
asserted that new cells originated from unformed matter, from 
^cyto-blaitemi," there was opened up a wide road to Lhe old 
doctrine of the "generatio nqulvoca,” which afforded all parti¬ 
sans of plastic materials easy way of reviving their dogma 
The ducovery of cells of connective and allied tissues gave me 
the first possibility of finding a cellular matrix for many new 
growths. One observation followed another, and 1 was soon 
In a position to give utterance to ihe dictum, " Omnii ccllula a 
cellula." 

And to at last the great gap was dosed which Harvey’a ovJsiic 
theory fed left in the history of new growth, or, to speak more 
generally, in the history of an!mil organisation. The begetting 
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of a new cell from a previous cell supplements the reproduction 
of one individual from another, of ihe child from the mother 
The law of the continuity of animal development is therefore 
identical with the law of herediLy, and this I now woj able to 
apply to the whole field of pathological new formation I 
blocked for ever Lhe last loophole of the opponents, the doctrine 
of specific pathological cells, by showing that even diseased life 
produced no cells for which types and ancestors were not forth¬ 
coming in normal life 

These are the fundamental principles of cellular pathology 
In proportion as they have become more certain, and more 
generally recognmed, they have in turn become the basis ol 
physiological thought The cell is not only the seat and vehicle 
of disease, but alio the sear and earner of individual life ; m it 
resides the "vita propria " It possesses the property of urit 
ability, and Lhe changes in its substance, provided these do not 
destroy life, produce local disease 

Disease presupposes life , should the cell die, its disease also 
comes to an end Certainly, as a consequence, the neighbour 
mg and even far distant cells may become diseased, hut as re¬ 
gards lhe cell itself the susceptibility to disease is extinguished 
with life 

bince the cellular constitution of plants and animals hat been 

f iroved, and since cells have become recognised as the essentially 
iving elements, the new science of biology has sprung up It 
has not brought us the solution of the ultimate riddle of life, but 
U hai provided concrete, material, anatomical objects for investi¬ 
gation, the structures and active and passive properties of which 
we can analyse It has put an end to the wild confusion of 
fantastic and arbitrary notions such as I have just mentioned , it 
has placed in a strong light the immeasurable importance of 
anatomy, even in the most delicate conditions of the body , and 
lastly, n has made us aware of the close similarity of life in the 
highest and lowest organisms, and has thus afforded us Invaluable 
means for comparative investigation 

Pathology ha* alio Its place, and one certainly not without 
honour, in this icleDce of biology, for to pathology we are in¬ 
debted for the knowledge that the opposition between healthy 
and diseased life 11 not to be sought in a fundamental difference 
of the two lives, not in on alteration of lhe essence, but only in 
an alteration or the conditions. 

Pathology hai been released from the anomalous and isolated 
position wnich it had occupied far thousands of years By 
applying its revelation* not onlv to diseases of man, but also to 
those ol animals, even the smallest and lowest, and to those of 
plants, it in the belt manner helps to strengthen biological 
knowledge, and to narrow still more that region of the un 
known which still surrounds the intimate structure of living 
matter. It Is no longer merely applied physiology , it has be¬ 
come physiology itself 

Nothing has more contributed thereto than the constant 
scientific union which has endured for more than 300 years 
between English and German investigators, and to which we 
to-day add yet another link May this union never be broken ’ 


APPLIED NATURAL HISTORY 

'T'HE so called experimental sciences—chemistry and 
A physics—in their various branches, have hitherto 

been more extensively ,f applied 0 to the service of man, 
than the observational sciences of botany and zoology 
The various industries in which civilised man has 
naturally become engaged have induced a scientific study 
of the fundamental principles, and an eager search for 
such information as can lead, with the assistance of art, 
to a further advance towards the goal of perfection. 

It is true, however, that the practice of medicine has 
much dependence on the science of botany 

Zoology, on the other hand, has never been considered 
as possessed of qualities serviceable to any bread^winnlng 
occupation, and although included, like botany, in all 
ordinary courses of medical study, has not until recently 
been considered of importance for the advancement of 
any industry. 

Now, when the nineteenth century is in us last decade, 
we in this country are beginning to realise that a know¬ 
ledge of the lifo-ntitorleB and habits of sea-fishes and 
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Dther food-producLs of the deep is of paramount import¬ 
ance in regulating and bettering the fisheries around our 
coasts. 

A few years ago the scientific aspects of this industry 
received but scant attention Many outcries have indeed 
been always heard as to injurious methods of fishing, the 
wilful destruction of fish suitable for food, and the general 
depletion of certain fisheries, but in spite of Royal Com¬ 
missions and Courts of Inquiry, we have been slow to 
^rasp the truth that for want of proper knowledge with 
which to control our laws and regulations we have been 
timidlv procrastinating, and allowing our chance of ready 
resuscitation to diminish We have about 400,000 men 
dependent on our fisheries, and yet are at the present day 
laggmg behind other and younger countries in our State 
Aid In Scotland the proportion between fishermen and 
the rest of the population is 1 in every 76 , in Ireland 1 
in every 216 , in England and Wales 1 in every 612 In 
a recent report of the B iard of Trade it is also stated 
that " the sea fisheries of the United Kingdom appear to 
be of greater value than those of any other country in 
which fishery records are kept " The value of the fish 
landed annually in the United Kingdom is about six 
million pounds, and yet a large proportion of our fisher¬ 
men eke out a miserable existence, and see the industry 
in which they are engaged becoming more and more un- 
remunerative every year In Scotland, where most is 
done for our fisheries, there is a Government Board 
where appeal can at all times be made bv any persons 
desiring alterations in the existing state of circumstances 
A Board which not only Collects all statistics, but which 
has power and capabilities to inquire into all methods of 
fishing, whether from a biological or commercial stand¬ 
point, as well as 10 construct by laws if necessary In 
England the absence of such a body is much felt Con¬ 
ference after conference is held, but although promoted 
under the most favourable auspices, the resolutions 
agreed upon can hardly be made to impress the House 
of Commons, because of this want of a proper channel 
It would be quite out of place in an article such as the 
present to speculate as to the constitution of a Fishery 
Board for England, but without any doubt it should have 
not only a representative of biology, but a small stafT of 
investigators 

The unfortunate antithesis which at present exists 
between so-called practical people and men of science 
result! largely from the unknown altitude from which the 
latter choose somewhat exclusively to illuminate the 
world Without desiring in any way to discount the 
pursuit of knowledge for its own sake, it seems apparent 
that the benefits to be derived for our fisheries are not to be 
obtained from the lovers of pure science, but rather from 
those who, having had the proper scientific training, are 
willing to occupy a position in which they will be 
intimately acquainted with the requirements of practice 
as their object, and yet be able to focus the theoretic rays 
of the specialists on the different sections of their work 

The history of the various Royal Commissions has 
thrown tonsiderable light on the particular nature of the 
information needed It has also shown how widely the 
investigations yet to be earned on must extend 

Take, for example, the old vexed question of beam- 
trawlmg in Scotland Fishermen practising the time- 
nonoured art of long-lineing appeared as witnesses before 
the Commission of 1883, and bein^ keenly antagonistic 
to the trawler, described how this species of robber 
descended upon their old haunts, scraped and harrowed 
the bottom to the utter destruction of all spawn and fry, 
scooped up tons of fish (which should have lived to have 
been caught by hook and line in the proper manner), and 
glutted the market with what was quite unfit for human 
rood. 

It ib often extremely difficult to separate political 
n forests from fishery reports, but the fart remains that 
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evidence of this kind, being inserted in the public press, 
led to much misunderstanding, and inclined people to 
support the line fishermen at the expense of the trawler 
But the late Lord Dalhousie, as chairman of the Com¬ 
mission, was fortunate in having as one of his colleagues 
a naturalist who had for many years given special 
attention to fisheries The statements, therefore, as to 
destruction of spawn and young fish were tried and found 
wanting The evidence as to the natural history of 
fishes being most wild and conjectural, though given by 
men who had spent their lives ai sea and were masters of 
their craft, was met by scientific accuracy and fell to the 
ground We find in the official report of the Commission, 
published in 1886, very decided statepients indicating 
th^t in the opinion of the Commissioners ihe injury done 
by the use of Lhe beam-trawl is insignificant 

Much information has now been gained as to the eggs 
and embryology of sea fishes, and important observations 
published on such matters { for instance, aa to the pro¬ 
portional numbers and sizes of the sexes, and the sizes at 
which the various food fishes become sexually mature 

Observations made on the last-named inquiry show that 
on different coasts where the conditions of life vary as to 
temperature, foqd, or ocean currents, the sizes at which 
any individual members of a species of fish spawn are 
distinctly different, and that the rate of growth ib 
different This is a matLer of some importance to those 
who would prevent capture of fish till after some progeny 
has been allowed to remain Fulton’s experiments on 
the proportional numbers of the sexes show that out of 
12,666 fish ot Lwenty-one species examined, 3,858 were 
males and 8,8o8 were females—a raLio of 228 females to 
100 males 

Ihe flounder and the brill were, however, found to be 
exceptions, while the greatest inequality was found in 
the case of the long rough dab ( Hippoglossotdcs 
It mandat lies), where the ratio was 842 females to 100 
males, or nearly seventeen females to every two males. 
As regards the proportional size, the observations show 
that‘'Among all the flat fishes without exception, the 
female is longer than the male, the ratio varying with the 
species ,7 

Mr Holt, who has worked most extensively at the sexual 
maturation of fishes, in order to determine if possible a 
method of protecting fishes which have never spawned, 
discards the male sex altogether, and considers only the 
sizes of the females, since the males, being both smaller 
and less numerous, would be more highly protected than 
the females by any measures drawn up with a view to pro¬ 
hibiting the capture or sale of flat fishes under certain 
sizes OLheis who have worked at the same subject 
pursue the same course 

These inquiries have been instituted not for their own 
sakes, but because, from studying the fisheries of the 
country, it haa become obvious that knowledge of this 
kind 15 essential. The constant clamour kept up by 
fishermen who daily see their returns becoming smaller 
does not reach the ears of those who arc busily occupied 
in commerce, or in science ; it is appreciated only when 
special attention is paid to ihe history and present con¬ 
dition of some of the most important areas Take the 
great industry of the Dogger Banks, which foi other 
reasons has come before the notice of the public of late 
ears In 1828 the North Sea wa9 practically an un- 
nown fishing region Boats of no very great size were 
in that year juit beginning operations from Harwich 
Before this date trawling was confined 10 the south coast, 
having commenced at Bnxham about the year 1764. Ihe 
Dogger Hank was found to be teeming with fiBh , there 
was plenty for every one, and an almost endless scope for 
fresh ventures The f * Silver Pus" were discovered in 
1837, the name being significant of the value to the dts- 
covcier and his followers So things went on, more and 
larger boats were built, heavier gear used, boats banded 
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together in fleets, and remained out on the grounds for 
weeks at a time, steam was introduced, and the east-side 
of the North Sea visited It was a 11 roaring trade,” and 
many were made wealthy by it Now things are changed, 
and every one cries out that the balance has been over¬ 
turned, that the fish are being caught faster than the 
stock is being kept up this, in spite of what was once 
said as to the amount of fish which could be taken from 
one acre of sea-bottom It is possible to fix close times 
during which salmon and trout must not be taken from 
certain nvers, and to hatch fry which will remain in the 
one district It is another matter to apply close seasons, 
or fix standard sizes for areas of the open sea From 
what we know of life at the sea-bottom it is pretty certain 
that if one of the conditions necessary for keeping up a 
true balance of nature is removed or greatly lessened, the 
proportional arrangement of the remaining fauna is also 
interfered with, for since marine animals prey largely upon 
each other it follows that if one class of devourers is re¬ 
moved, the devoured become more niimerous,which again 
seriously affects other classes 

For this reason an over-fished oyster or mussel bed if 
left to itself, or not properly regulated, will probably 
never regain its former condition, a fact brought out with 
great clearness in the course of the evidence taken before 
Lord Balfour of Burleigh, at the Board of Trade Confer¬ 
ence last June With free swimming round fish the con¬ 
dition is somewhat analogous, although more knowledge is 
required concerning their migratory movements If the 
naLural balance is interfered with, the result, although at 
first it may be only to increase certain other forms which 
are also of advantage to man, will eventually appear when 
useless or unprofitable fishes remain in the majority, or 
when the appearance of a once common and useful species 
is no longer present in the market 

If human interference can so alter the marketable 
productivity of the sea, and materially lessen the incomes 
of a large portion of a nation, surely it becomes a duty to 
study the application of such sciences as deal directly 
with the animals concerned If by continual fishing the 
only available grounds became depleted, it is by a 
thorough study of the actual cause and effect, and the 
application of the principles of natural history involved, 
that the only true remedy is to be found 

W L Caj/dekwood 


THE SOUTH KENSINGTON LABORATORIES 
AND RAILWAY 

HE friends of science throughout the country may 
be congratulated upon the fact that work in the 
laboratories of the Royal College of Science and of the 
City and Guilds Institute is not to be rendered Impossi¬ 
ble by the building of a railway along Exhibition Road 
Sir John Kennaway, the chairman, and the members of 
the House of Commons Committee deserve the best 
thanks of the community for their unanimous rejection 
of the scheme even if only partly on scientific grounds 
When the evidence given before the committee comes to 
be pubbshed there will be some curious reading Lord 
Kflvin, the President of the Royal Society, informed the 
committee of what was at stake, and gave his opinion as 
to the question both of mechanical and electrical dis¬ 
turbance The paid “ scientific experts 11 in their pleading 
on the side of the company promoters may be said to 
have almost eclipsed the usual tr emphasis ” of statement 
We may refer to this evidence later, but In the meantime 
the following quotation from a leader in the Timis in¬ 
dicates the general opinion as to the importance of the 
result which has been achieved — 

11 What makel the history of this Hill novel and interesting 
li the second line of attick adopted by its opponent! > On either 
side of Exhibition Road stand two of I he most Import sot 
scientific Institutions In London. One of these—the Royal 
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College of Science—is lupporled by the State ; the other was' 
founded by the City snd Guilds of London fur ihe promotion of 
advanced technical education The former of ihese iniUtulioni, 
and the great collection of scientific instruments which is being 
formed at South Kensington, make an organised whole This 
collection, which includes the earlier and the latest instruments, 
is invaluable both historically and practically , and is in 
close proximUy to the lecture-halls and laboratories where 
use can be made of (he instruments The collection and the 
laboratories are used uoL only by many other students, but by 
the large number of national scholars and exhibitioners who, 
after the annual May examination of the Science and An 
Department, are brought up from all parti of the country, chiefly 
at the public expense Tneie students, and the deserving lads 
who work at the CiLy and Guilds Institute, form an important 
element in the situation ; for to them the advent or an electrical 
railway was a lenous peril It was shown, and admitted, that 
the magnetic disturbances In the neighbourhood of the South 
London Railway are so great that no accurate migneLic work 
can be done within some hundreds of yards of it Now the pro 
osed Paddington and Clapham Railway would run, not some 
undreds of yards from the South Kensingtun laboratories, but 
within forty feet of some of them , and there was a genuine fear 
on the part of the Professors that at such small distances it 
would be impossible not only to accurately neutralise the con 
Aiding forces, but to prevent tbe astronomical instruments being 
affected by the earth-tremors caused by the passage of trains 
This view was urged by Lord Kelvin, perhaps the greatest 
living authority on such matters, and by rrofs Norman 
Lockyer, Ayrton, Rucker, and Boys , and after a contest which 
lasted three days their view prevailed, and the committee found 
the preamble of the Bill 'Not proved ' The men of science 
are to be congratulated on the result A year or more ago they 
successfully defended (heir South Kensington preserve agains|> 
the Invasion of Art ; and it would be pitiful indeed if Science 
were now to be put in jeopardy by a practical application of 
herself It appears that electricity cannot be studied in the 
neighbourhood of an electric railway , naturally, then, we can 
not have an electric railway dose to the great central institution 
where electrical science is taught at the public expense " 

NOTES 

The annual general meeting of the Institution or Naval 
Architects is being held this week in the rooms of the Society 
of Arts, which have been lent for the purpose The proceed 
mgs began yesterday (Wednesday) morning, and will conclude 
to-morrow evening, The meeting 11 one of more than usual 
importance in the history of the Institution from the fact that 
the president, the Earl of Ravensworth, is resigning the posi¬ 
tion [which he has 10 well filled for a period of fourteen years 
Lord Ravensworth is the second president the Institution has 
had, he having succeeded to the chair on the death of Lord 
Hampton, who first occupied the position The nsw president 
Is Lord Braosey, whose great interest in all maritime questions 
well qualifies him for the post Lord Ravensworth will not 
sever hli connection with the Institution, as he will accept the 
position of a vice-president The following 11 the programme 
of the present meeting —Wednesday, March aa.— Morning 
meeting, at twelve o’clock . Annual report of Council, address 
by the president (the Earl of Ravensworth) j on the present 
position of the cruiser in warfare, by Rear-Admiral S. Long , 
on approximate curves of stability, by W H6k. Thursday) 
March aj —Morning meeting, at twelve o'olock Some considers 
tloDi relating to the strength of bulkheads, by Dr F. Elgar , 
on the measurement of wake currents, by George A Calvert ; 
on tbe new AfonasielTi formula for solving approximately 
various problems connected with tbe propulsion of ships, by 
Captain E. E Goulaeff Evening meeting, at seven o'clock a 
Some experiments on the transmission of heat through tube 
plates, by A. J. Dunton, some notes, on tbe testing of boilers, 
by J. T Milton. Friday, March 24.—Morning meeting, a fcl 
twelve o'clock 1 On an apparatus for measuring and registering 
the vibrations of steamers, by Herr E. Otto Schllok j on the re 
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ftiira or injuries to the hulls of vessels by collisions, stranding, 
and explosions, by Captain J Kiddle Evening meeting, at 
-seven o’clock Some experiments with Lhe engines of the 9 s 
Ivc&ghi by John (nglia , on the cyclogram, or clock-face diagram, 
of the sequence of pressures in multi cylinder engines, by F 
Edwards, presentation uf an address from the Institution to the 
Right Hon the Earl of Ravenawortb, on his retirement from the 
office of president In addition to the above there is a paper 
by Lord Brassey on merchant ships as cruisers The annual 
dinner was held at the Holbom Restaurant yesterday evening 
In summer the Institution will meet aL Cardiff 

On Friday a deputation will wait upon Mr Campbell Banner- 
man to make some representations as to the position of those 
Woolwich cadets who have taken up science at the entrance 
examination 1 he existing system at the Royal Military 
Academy, as we have repeatedly taken occasion to point out, is 
very unfavourable to cadets of the scientific type, and it is 
hoped that the approaching interview may lead to the adoption 
of more reasonable methods Among the members of the depu¬ 
tation will be Sir Henry Roscoe, Sir Henry Iloworth, and Lhe 
head masters of Rugby, Cheltenham, and Clifton 

Mil W L CaldhrWood has resigned the post of director 
of the Laboratory of the Marine Biological Association at 
Plymouth He vacates lhe residence early in April 

We are privately informed of the death, on the 7th instant, of 
Dr G Vasey, the chief of the botanical section of the United 
States Department of Agriculture at Washington He was a 
native of Yorkshire, we believe, and emigrated to America many 
yean ago. The grasses of North America were his special 
study, and he published several important works on this family 
The 11 Grasses of the Pacific Slope” and the “Grasses of the 
-South-west,” fully illustrated, are his latest works, but the former 
is not yet completed Dr Vasey wrote also on the agricultural 
value of the grasses of the United States Last year he visited 
England,and made many friends through his amiable disposition 

We learn with regret, from the daily papers, that the Rev W 
Woods, of Bucwood, near Sydney, New South Wales, has 
lately died It is stated that he emigrated from England as long 
Ago os 1831, and he certainly did much to promote xcience in 
the country of hn adoption Botany was his favourite study, 
And he made several important contribution^ to botanical liter¬ 
ature, chiefly on the botany of kt itt Rtffrh Wales He was 
president of the "Cumberland Mutuj£ unlove men t Society,” 
and In Lhat capacity delivered a number of Oarerully compiled 
instructive lectures on the vegetable products and resources of 
the colony, and other branches of botany One of the most 
Interesting of hn publuhed lectures is on the progress of botanical 
discovery In Australia, which is indeed a concise and coTect 
history of the subject It wag he who wrote the appreciative 
nviews of the volumes of Bentham’s 11 Flora Australians!! ” that 
appeared in the Sydnty Morning Jftrald % and he himself pub¬ 
lished separate accounts of the plants of the neighbourhood of 
Sydney, of the Paramatta district, and of the colony of New 
South Wales. 

1 1 

The Botanuchts Cintralblatt announces the death of Dr 
Karl Prantl, Professor of Botany in the University oF Breslau, 
•and director of the Botanic Garden there For tome years past 
Dr Prantl has edited Htdwigia, a journal devoted to Crypto¬ 
genic botany j but U was chiefly as a teacher that be was known, 
An English edition of his 11 Lehrbuch der Botamk " was edited 
bf Dr, S. H. Vine* in 1880. 

The following are among Lhe lecture arrangements at the 
Royal Institution after Easier 1—Mr, John Macdonell, three 
faotores on symbolism In ceremonies, customs, and art ; Prof 
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Dewar, five lectures on the atmosphere , Mr R Bowdler 
Sharpe, four lecture* on the geographical distribution of birds , 
Mr James Swinburne, three lectures on some applications of 
electricity to chemistry (the lyndall lectures) The Friday 
evening meetings will be resumed on April 14, when a discourse 
will be given by Sir William H Flower, on seals , succeeding 
discourses will probably be given by Prof A U W Kennedy, 
Prof Francis Gotch, Mr Shelford Bidwell, the Right Hon 
Lord Kelvin, Mr Alfred Austin, Mr, Beerbohm Tree, Prof 
Osborne Reynolds, Prof T I' Thorpe, and other gentlemen 

Dr H Woodward, I' R, S, is the president of the Mala- 
cological Society which was founded lately at a meeting held at 
67, Chancery Lane The Society will meet at the same place 
on Friday, April 14, at 8 p m , and again on the second 
l'ridays in May and June, after which there will be no meeting 
till November 

Aw one who may desire to learn all that is best worth know¬ 
ing about the progress and prospects of technical education 
should read an admirable lecture on the subject delivered by Sir 
Philip Magnus Hit week before the Society of Arts, and printed 
in the current number of Lhe Society’s Journal Sir Philip is of 
opinion that what is now wanted is the co ordination of our 
resources and the simplification of our machinery The Tech¬ 
nical Instruction Committees, with the help of their able secre¬ 
taries, are doing good and useful work, although much of it is 
necessarily impeded by the restrictions of the Acts of Parlia¬ 
ment under which they work Between these bodies and the 
School Board*, Sir Philip urges, there should be earnest co¬ 
operation To them, acting together, and strengthened by the 
representatives of other educational interests, should be ulti¬ 
mately submitted Lhe duty of making that further provision 
for secondary education, the need of which ib generally ad¬ 
mitted 

A mffTing was held at the Firit Avenue Hotel on Saturday 
last for the purpose of forming a Cage-bird Club Dr. Marlin, 
chairman of the Norton Ornithological Society, and vice presi¬ 
dent of the London Cage-bird Association, occupied the chair , 
and a paper was read by Mr W H Beits, who explained that 
the object of Lhe club was Lhe enrolment among its member* of 
ladies and gentlemen who, from the fact that the majority of 
cage-bird clubs were held at pnblic-housei, were debarred from 
membership thereof He said the club would endeavour to 
train novices in the management of cage-birdi, would give 
encouragement and assistance to ornithological societies 
generally, would circulate literature with the object of 
improving the moral tone of the cage bird fancy, and would 
endeavour to prevent cheating at ahows and to put an end to 
brutality Oa the motion of the Rev W K Suart, president 
of the Cage-Bird,Association, seconded by Mr George Crabb, 
president of Lhe London and Provincial Ornithological Society, 
it was determined that the club should be founded Mr Belts 
was appointed honorary treasurer, and Min E A Darbyshire 
honorary secretary 

Dr James Roue, writing from Westgreen House, Dundee, 
sends ua the following note on a brilliant meteor —“Avery 
brilliant meteor, or fire-ball, was seen here about 6 23 p m on 
Saturdaj evening, the 18th mit. When first observed n waa 
about 70° above Lhe horizon south-south-west from the asylum, 
and moving In a direction from east south east to west north¬ 
west It was visible for about five secondi, and appeared like 
a large pale blue ball of fire throwing off jets of red coloured 
flames, and leaving behiq/3 it a pale white silvery streak, mark- 
log It* course across lift sky like a very thin line of vapour, but 
at thd point near the horizon where the meteor disappeared 
leaving a shining electric blue colour This streak was tn all 
probability composed of duit particles thrown off by the meteor 
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daring the passage in a state of Ignition through the atmosphere, 
u it remained viBible for nearly three-quart era of an hour, lint 
ai a straight line, and then, evidently caught by the westerly 
wind, becoming gradually contorted, and, slowly expanding and 
disappearing, it passed overhead like a long thm twisted cloud 
or pale blue smoke " 

During the latter part of last week the high pressure over 
France gave way, and several shallow secondary depressions 
passed across our islands, accompanied by northwesterly winds, 
snow and hail showers Sharp frosts occurred in places at 
night, (he shade minima varying from 20 to 23“, while the grass 
temperatures were much lowei'j^eie thermometer on Saturday 
night falling as low as 12* to l 6 ° In the Midland counties and id 
London , but during the bright intervals of the day-time the 
maxima reached 50" and upwards Towards the close of the 
week an anti-cyclone which previously lay off our south west 
coasts spread over the Uniled Kingdom, and extended eastwards 
over the continent The weather during the next few days be¬ 
came fine and bright generally, with the exception of fog in the 
neighbourhood of London and the south east of England 
The maximum dBy temperatures exceeded 60 0 at several 
stations, but the nights continued exceptionally cold, the 
ground being thickly coated with hoar frost Such severe 
frosts as those experienced on several nights during the 
past week rarely occur ao late in the season The Weekly 
Weather Report for the week ending the 18th instant shows 
that, notwithstanding the very low minimum temperatures, the 
averages for the week were rather above the mean in England 
and the south of Ireland Rainfall was considerably in excess 
of the average in the north of Scotland, but less in all other 
parti The greatest amount of bright sunshine was recorded in 
the north-east of England, where there was 52 per cent of the 
possible amount, the lowest average amount was 18 per cent 
in the north of Scotland 

With the view of enabling masters of vessels to know what 
weather to expect at sea ip the far East, and 10 choose the best 
routes, all the observations recorded in the archives of the Hong 
Kong Observatory mode between o° and 45*, and between Sing¬ 
apore and 180° E Gr arc being tabulated, and will serve 
for the construction of maps, which will ultimately make it 
pouible to issue pilot charts for the China Seas, Dr Doberck 
invites all persons having old log-books in iheir possession to 
send them to him on loan There are log-books of our large 
lines which, if forwarded to the proper quarters, might help to 
make passages shorter, pleasanter, and safer. 

The Societies forming the Scientific Alliince of New York 
have held their first joint meeting, the object being to present the 
needs of scieace In that city, and the plaos and purposes of the 
Council of the Alliance The addresses delivered on this occasion 
have now been published as a pamphlet. We may note that the 
membership of the societies is over 650, and U said to include 
the Dames of nearly all persons in New York who are Interested 
in pure science 

COLUMBIA Colleor, New York, has received from Mr. 
Loubat an endowment which is to be used for the encourage- 
meflitof the study of (i) The history, geography, and numis¬ 
matics, (a) the orchamiofly, ethnology, and philology of North 
America, It will p^Ali an award at least every five years 
alternately in these two groups of subjects This year two 
prlxei of 1000 dollars and 400 dollars will given for the best 
works published In English on the subjects in question. The 
author need, not be a clllten of the United Slates, The works 
must have been published since January I, 1888, and must be 
based OB original research. Copies mu*i be sent, not later than 
June 1 of the present year, to ||)0 president of Columbia Col- 
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lege, whose secretary will furnish copies of the regulations 
adopted 

Mr Thomas Steel, of Victoria, has been visnmg several 
zoological gardens in Great Britain and America, and In the 
February number of the Victorian Naturalist he gives an in 
tereshng account of some of his experiences In the London 
Zoological Gardens he uai naturally attracted especially by 
animals and birds from Australia. The kangaroos seemed to 
him lo have very small quarters compared with those set apart 
for kangaroos in the Melbourne gardens, Nevertheless, he 
thought them "fairly healthy and sleek ” Mr Steel was much 
pleased with a pair of Australian brush turkeys, who were 
evidently 11 quite at home in their enclosure" The laughing 
jockais, however, was the animal which interested him most 
strongly He had "quite a thrill of pleasure " when he recog¬ 
nised its "well-remembered voice" Of the collection of 
animals in the Central Park, New York, Mr Steel formed no 
very high opinion He wai much surprised that so mighty a 
city should be "so far behind in a matter of this kind " Of the 
" dejected looking lions " in the Central Park he says that they 
were greatly to be pitied. They were “ cooped up in the 
smallest of cages, with no proper shelter and no exercising 
yard M 

The New Bulletin , appendix 11 1893, consists of a list of 

the new garden plants or the year 1892 The list includes nbt 
only plants brought Into cultivation for the first lime during 
1892, but the most noteworthy of those which have been rein¬ 
troduced after being lost from cultivation Other plants in¬ 
cluded in the list have been m gardens for several years, 
but either were not described or their names had not been 
authenticated until recently These annual lists, as the Bulletin 
points out, are indispensable to the maintenance of a correct 
nomenclature, especially in the smaller botanical establishment a 
in correapondence with Kew, which are, as a rule, only scantily 
provided with horticultural periodicals The lists also afford 
information respecting new plants under cultivation at Kew, 
many of which will be distributed from the Royal Gardens in 
the regular course of exchange with other botanic establish 
meats 

Prof. P H, Schoute and some other Dutch mathema 
ticiam have undertaken lo edit, under the auspices of the 
Mathematical Society of Amsterdam, a " Revue Semeitrlelle 
des Publications Mathematiques " The fire*t part of the first 
volume baa just been baaed by W Vers lays, Amsterdam. The 
11 Revue” appears likely to be of service to mathematicians far 
beyond the limits of Holland 

The Smithsonian Institution has published a collection of 
translations of some of the best recent memoirs issued In Euro 
pean countries on " The Mechanics of the Earth’s Atmosphere ” 
The work hu been prepared by Mr Cleveland Abbe, who ex 
presses his conviction that "meteorology can be advanced beyond 
its present stage only by the devotion to it of the highest talent 
In mathematical and experimental physics 

The geological department of Colby University, U S , 
hu published a useful " Summary of Progress in Min¬ 
eralogy and Petrography Jn 189a," by W. S Bayley The 
volume consists of monthly notes contributed to the Amtncan 
Naturalist* 

Mi Elliot Stock has issued a little volume, by " Medicos," 
showing how the height and chest measurement may be 
increased by systematic exercise. The title of the volume is 
"How to Improve the Physique." 

In the current number of Ihe Comptv Rtndu* there are two 
papers on the use of the electric current in producing high lem- 
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*|3erftluref In one MM. Moissan and Violle describe two form9 
of electric furnace which they have used in their experiments 
The substance to be heated is contained in a small crucible 
mode of carbon having two holes pierced through its side to 
allow the carbon rods, between which the arc is formed, to 
pais. This crucible lb surrounded by blocks of lime to ie- 
dace the lots of heat on account of radiation In one form 
of furnace there ii an arrangement by which a piece of graphite, 
after being healed in the arc, is allowed to fall into a calon 
meter, and by this means they have found that a temperature of 
3000* can be reached In Lhe other paper MM Lagrange and 
Hoho have investigated the fact, observed by Plant l and oLhers, 
that when you pus a sufficiently strong current through an 
electrolyte, using as negative electrode a fine wire, and ns posi¬ 
tive electrode a conductor of considerable surface, a kind of 
luminous sheath is formed round the negative electrode. The 
authors find that the heat developed in this sheath is very great, 
and that by its means a very intense heat can be applied at any 
point of a body while, on account of Lhe rapidity with which the 
heat u disengaged, the rest of the body remains cold As an 
application of this method they have heated to a bright red the 
ouliide of a bar of steel, while the inside remained compara 
lively cool, then by merely stopping the current the cold liquid 
hu come in contact with the hot steel In this way they have 
hardened the outside of ban of steel, while the inside has 
remained soft and therefore tough 

Prof L Weber, of Kiel, has recently constructed a 
>mercury barometer which can be filled without boiling, and 
whose vacuum can be freed from residual air at any time in a 
few seconds It consist*, according to the Zcitschn/t fitr 
Instrumcntenkunde , of a vertical lube with two bulbs, one on 
each side One of these bulbs ends in a tube to which an 
indianibber tube con be attached The other is connected by 
a shoit lube with a capillary constnclion A narrow tube con¬ 
nects the lower end of the bulb with the top of the main tube, 
thus forming a kind of double barometer To fill it mercury 19 
poured into the first bulb and allowed to enter the main tube 
In doing so it forces the air down through the narrow tube and 
out by the second bulb Some mercury also enters the laLter 
by the capillary constriction On placing the instrument in a 
vertical position a vacuum Is formed at the top of the two com¬ 
municating tubes, which is slightly longer in the narrow one 
owing to capillary depresuon Barometric readings are then 
token in the usual way by means of a scale fixed to Lhe main 
tube The vacuum can be tested and easily restored in the 
following way The indlarubber tube attached to the first bulb 
endi in an elastic boll with a small hole in it This hole 11 
dosed by the thumb and the ball is compressed Mercury ib 
thus forced up the main lube aud over into the capillary Lube 
If there is any residual air it will form a bubble between the two 
columns, which will on further compression be driven out 
through the second bulb Ou releasing the pressure the vacuum 
11 re-eiiabllahed, and the slight difference of level in the two 
balba Is gradually obliterated by the passage of mercury through 
the capillary contraction The latter can be replaced by a glass 
rod with a conically ground end, by means of which the com- 
municatlon between the two tgilbs can be temporarily inter¬ 
rupted. 

An interesting communication concerning metallic osmium la 
contributed to the current number of lhe Compta Kcmins by 
MM Joly and Vises Metallic osmium, as usually prepared by 
■ the method of Berzelius, which consists in calcining the sulphide 
In a caibon crucible, takes the form of a powder or a spongy 
maaa of a blue colour As thus obtained it Is rapidly attacked 
by the oxygen of the air with production of the volatile and 
dangerously poisonous tetroalde Os 0 4 , hence the metal con- 
■tartly exhales a strong odour due to the vapour of the tetroxlde 
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Sainte-Claire Deville and Debray some time ago succeeded in 
obtaining metallic osmium in the form of beautiful little greyish 
blue crystals, by passing the vapour of the tetroxide through a 
strongly heated carbon tube The density of these crystals, 
22 48, was Lhe highest which has been observed for Lhe metal 
All the efforts, however, of bamte Claire Deville and Debray 
to fuse osmium in the dame of the oxyhydrogen blowpipe were 
unavailing If enclosed in a crucible of carbon surrounded by 
another of lime, the metal simply remained unchanged, but if 
heated f|ireclly In the flame itself it rapidly disappeared, owing 
to its conversion into the volatile [etroxidc, but no trace of fusion 
was ever observed. It is now sh^wn that osmium does melt at 
Lhe temperature of a very powerful electric arc, m a manner 
analogous to ruthenium It is, of course, essential that special 
precautions should be taken in order to prevent loss of the 
exlremely expensive metal by oxidation, anil consequently 
volatility, particularly os the volatile product of the oxidation, 
the tetroxide, is so injurious to the experimenter The opera¬ 
tion was therefore performed in the electric furnace devised by 
Ducretet and Lejeune, which enabled the metal to be heated in 
a carbon crucible placed in a closed chamber tra\ersed by a 
stream of carbon dioxide Under these conditions when osmium 
is rapidly raided to the highest temperature of the electric arc it 
melts without sensible loss by volatilisation After fusion 
osmium presents a very brilliant metallic surface ot a beautiful 
blue colour slightly tinged with grey It breaks with a crystal¬ 
line fracture, and is distinguished by its remarkable hardness, 
being harder than both ruthenium and indium, readily cuLiing 
glass and scratching quartz. Moreover, after fusion osmium 
appears to be no longer attacked by the atmospheric oxygen, its 
surface remaining bright greyish blue 

lllR whole of the refractory metals of the platinum family 
have now been obtained in the liquid form Of them all osmium 
has been found lhe most refiaclory, its melung point being con 
siderably higher than that of ruthenium It resembles the latter 
metal very much in many of iib properties, particularly oa regards 
the ready formation of a volatile tetroxide It differs entirely, 
however, from ruthenium in aspect, exhibiting as above 
described a remarkable blue melalho lustre, while ruthenium is 
more white than platinum, resembling in fact burnished silver 
The six metals of the platinum group would appear to more 
particularly resemble each other m pain, ruthenium and osmium 
having many physical and chemical attributes in common, 
rhodium and indium being similarly very nearly allied, and 
palladium and platinum forming Lhe third pair In many 
respects, however, osmium exhibits a peculiar and somewhat 
isolated character, more akin to that of the meialloidal ele¬ 
ments , indeed, *0 marked is this that Deville and Debray 
termed it the metalloid of the platinum group, Berzelius com 
pared it to arsenic, and Dumas to tellurium 

Notes from the Marine Biological Station, Plymouth — 
Little change has been observed In the floating fauna since last 
week. Sarsia frohfera and medusa of Clytia Johmstotn have 
again been taken j and ObeUa medusie have been plentiful, 
although for the most part very imall and Immature A few 
Polydora lirve have been taken Evadnt Nordmanm> which 
at times U abundant In the surface waters, has made Its first 
appearance for the year; the few individuals noiiced were 
carrying embryos in the brood pouch The Nemertme Cephalo- 
ihnx ixnmrt and the crabs Portunus dtfufafrr and kohalus 
have begun to breed. 

The additions to the Zoological Society's Gardens during the 
past week Include eleven Orbicular Horned Lizards (Phrynosoma 
orbunitot) from California, presented by Mr William Chamber- 
Loin j a Stanley Parrakeet (Plaiyetrcus uterotis) from Australia, 
deposited j a wondering Albatross {Dtomedta erttiams) captured 
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off Cape Horn, purchased , id Upland Goose (Btrnicla magtl- 
lamed) from the Falkland Islands, a Mute Swan { Cygnus okr) 
European, received id exchange ; a Mouflon (Outs musimon) t 
four Shaw's Gerbilles (Cerbillus sAawt), four Barbary Mice 
(Aftis barbarus) born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Tun Melbourne Observatory -On September 2 last 
Mr Ellery, the Government Astronomer, made hi! annual 
report to ihe Board of Visitors to the Observatory This 
report shows that with his staff a great amount of work was got 
through, the following being a brief summary —With the 
meridian circle 3590 observations for Right Ascensinns, and 
22J3 for N P £) were made, these numbers including the 
observations for the places of the guide stars used id the 
nstrographic operations The great telescope, owing to the 
demands on the staff for the ustrographic work, has not been 
much in use, the routine work having been dropped altogether 
It is pleasing to hear that a good start and considerable pro¬ 
gress has been made in the part allotted to them in ihe photo¬ 
graphic chart and catalogue of the heavens Up to June 30, 
278 plates had been exposed, excluding a great number obtained 
for purposes of testing adjustments, &c , although Mr Ellery 
remarks that the weather since May was anything but inviting 
for such work With the photoheliograph 201 sun pictures were 
obtained The observations and records relating to terrestrial 
magnetism, meteorology, and intercolonial weather service, and 
time distribution have been continued as usual with satisfactory 
tesulU In the seventh paragraph of the report Mr Ellery informs 
us of the necessity that has arisen for the reduction of expendi 
ture Mr White, the chief assistant, and Mr Moerlln, the 
second assistant, were both called upon to retire on September 30, 
having aLlained the age of sixty years, both a considerable loss 
to the observatory, having served there thirty one and thirty 
years respectively, and Mr Ellery found it necessary to close 
the observatory workshop, and dispense with the mechanic. Jn 
a re organisation of the duties it will be necessary, he says, to 
put in abeyance observations wi'h the great reflector, reduce 
meteorological work, including some photographic registration, 
stop ordinary extra meridian observation, except the most im 
portant, reduce publications and issue of weather charts, and 
generally to limit operations to the most important and urgent 
kind Such a reduction as this after eo many years of smooth 
working and the loss of two such experienced and efficient 
officers must fall heavily on Mr Ellery’s shoulder*, but we are 
glad to hear that the new scheme 11 now in working order We 
hope to hear also tbit Mr Wallace's services have been retained 
for the aatrographic chare, as Mr Ellery says in a supplementary 
report that without him Ihis undertaking will nave to be 
dropped 

Natal Observatory — Just as in his former report, Mr 
Nevill, the Government Astronomer, Is indebted to several 
ladies for assistance in the observatory, without whose aid he 
says the numerous astronomical and meteorological computa¬ 
tions and reductions could not have been carried out (Report 
of the Government Astronomer for the year ending June 30, 
1892), Again, he urges the necessity of removing the transit to 
another position, this Instrument being 10 close to the equa¬ 
torial that only one of them can be used at a time. Besides (he 
usual observations for the comparison of the dediDaLioni deduced 
from observations made at observatories In both hemispheres, 
by a comparison (Talcott's method) of the zenith distances of 
northern stars and southern circumpolar stars, the work for 
determining the latitude of the observatory has been brought to 
a coinPislon and awaits publication. The work, comparing the 
Gnmwich lanir observations from i8j 1-1888 with the basis 
, of Hansen’s Lunar Tables, comprising a discussion of four thou¬ 
sand observations, has been completed, and auxiliary tables, 
founded on the corrections thus deduced, are no v being formed. 
Several observations of Man were mode to determine the dis¬ 
tance of At sun, and these are at present being reduced. 

The Bielids or 1872, 1885, AND i&92.—ln "Our Astro¬ 
nomical Column'’ on p 451 we referred to a note by M 
Bredichin on the Bielids, la which he said tbst from ob¬ 
servation* made last year it seemed very probable that the 
densest part of this swarm had undergone perturbations, 
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smounling to a recession of the ascending node of nearly 4°, 
due to the proximity of the planet Jupiter In the current 
number of Astronomxscke NackrichUn t 3156, he further sug 
gesls that the svarm has undergone a separation, perhaps into 
many parts, an analogous case of such a separation having 
occurred in Ihe comet 1B89 I The force which accomplishes 
this division he denotes by I at the commencement of separa 
Lion and assumes that its direction coincides with the line of Lh<* 
radius vector, being positive and negative when directed towards 
and from the sun Denoting by R the radius of the earth at 
the time of the meeting with the swarm, and the common radius 
vector, v the true anomaly of this radius in the original orbit, 
and v l that in the derived orbit, representing the angle between 
this common radius vector and the tangent to the original orbit 
by and with any one on the derived orbit by 0 lv he educed 
the following values for the elements of the three orbits, where 
m is the value of the velocity of commencement for one second 
of lime — 


T 

Comet 

1859 390 GMT 

1 

1872 986 
ioB° 55' 0 

u 

1885-983 
108 0 45' 3 

lit 

1892 976 
108 0 59' 2 

ir 

109° 50' 4 

G 

*♦6 1 3 

— 

— 

— 

1 

12 22 0 

— 

— 

— 

log a 

O £4950 

9 B77M 

° 55'49 

0 54833 

0 <5050 

log 

9 87788 

987668 

9 87730 

log q 

9 94*23 

9 94087 

9 94*38 

9 94103 

U 

6 672 

6 718 

6645 

6695 

log R 

— 

9 99395 

9 99397 

9 99426 

log r 

— 

9 94316 

9 94*5® 

9 94*46 

V 

— 

+ 5“ 48’ 0 

- '3° 34 0 

+ 3“ 3' ° 

*'i 

— 

+ 6 43 4 

- 2 28 9 

+ 3 542 

0 

— 

67 30 5 

91 32 0 

88 41 4 

0. 

— 

87 65 

91 4‘2 

88 19 3 

I 

— 

~ O 0099 

- 00116 

- 00095 

m 

— 

292m 

342m 

279m 


Comet Holmes (1892 III)—M. Schulhoi's ephemens for 


this comet gives for the ensuing week — 

llA Pans Mean Time 
1B93 R A (app ) 

DocL (app ) 

March 23 

h. in i. 

3 8 38 

+ 35 47 40 

24 

9 52 5 

50 28 

25 

11 41 4 

53 *6 

26 

13 30 5 

56 3 

27 

is 198 

35 58 49 

28 

*7 9 3 

36 * 34 

29 

18 58 9 

4 10 

30 

3 30 48 7 

36 7 a 


Prof Hair’s Sojar Photographs, —Among the Utesl 
advancements In obtaining photographs of the sun, including 
filmtHtaneouely the chromosphere, faculv, spots, Ac., Prof Hale 
has distinguished himself especially in this direction With 
regard to the method which be adopts, M Janssen communicates 
to the Comptts Rtndus for March 6 (No 10) a few words. I ask 
the Academy, he says, "la permission de lul falre rc marque r 
que le prlncipe de cette wconde fente a did Ires nettement 
indique par nous dam les Communications faitei & l* A cade mi e 
en 1869, et, avec plus de ddtslls, dansune Communication faite 
au Conarei de l'ABsociatlon brltannique term h, Exeter la m£me 
anode " 


GEOGRAPHICAL NOTES. 

Thr recognition accorded Lo geography in the University of 
Cambridge is not confined Lo the lectureship The subject of the 
English essay proposed for competition this year by members of 
the University Is an non need as 11 The influence exercised upon 
British literature by the geographical features of the country ” 
Probably " conditions ” would convey Ihe meaning better loan 
“ features," but apart from such detail, the subject is one likely 
to lam the attention of competitors to a much neglected matter 
—the geography of their own country. 

The survey of Greece Is being actively carried on by the 
Austrian Government surveyors, who undertook the- work In 
1880, The primary triangulation li already completed, and 
while Ailing fa the topographical details of the provinces of 
ThauaJy and Albania the survey officers will be accompanied 
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1 by id Austrian bo Uniat and geologist from whose studies much 
new Information Is expected 

Onb of the interesting minor results of M Dybowski’s 
recent journey from the Mobangi to the Shan was the discovery 
that the natives of that part of the Sudan use chloride of pnttu- 
sium instead of chloride of sodium to season their food They 
carefully select plants which on burning yield an ash contain 
in|j a minimum or carbonates, and extract their ‘'salt 11 by j 
boiling water, subsequently filtering and evaporating the , 
solution ' 

Du A Glov has recently published a very interesting dis 
cusslon of the population of Schleswig-Holstein, (racing its 
distribution to the character of the land In order to represent 
graphically the cause and effect on the same paper, Lhe various ng- 1 
plomeratlons of people from single cottages to towns of over 2000 
inhabitants, are shown by dots of increasing size on a geological 1 
map It thus becomes apparent Lhat the population is arranged 
so that the fertile fenlands and clay ridges which run from north 
to south are relatively thickly peopled, while the belt of sandy 
and barren soil separating them has few houses except along ns 
boundaries The type of dwelling in rural villages is also found 
to vary, showing a clear relation to the former extension of the 
Slav tribes westward before the lime oh Teutonic predomin¬ 
ance 

In a careful study of the political divisions of the earth, Hr 
A. Oppel has come to the conclusion that about 1,700,000 square 
miles are uninhabited or ownerless, about 5,000,000 square miles | 
more without settled government, and the remaining 45,000,000 
square miles are occupied hy definite states He recognises 
seTeDty-five such slates, but most of them are of such insignificant * 
superficial extent that the eighteen largest make up 87 per cent | 
of the whole area 


FLIES AND DISEA S/T GERMS 


A S we become more inLimately acquainted with the nature oT 

pathogenic micro-organisms, tnc manner in which their 
distribution lakes place abo becomes more intelligible For 
several years past, through researches made by Grasai, Cattam, 
and Tizxoni, it has been known that flies are capable of dis¬ 
seminating cholera bacteria These authors placed minute 
quant]ties of these bacilli on to the bodies of flies and found 
mat after carefully preserving them under a glass shade in dif 
fused daylight for an hour and a half and longer, when inlro 
duced into sterile culture media these flies gave rise to typical 
cholera growths Theae results have quite recently been con¬ 
firmed by Simmoudi Further experiments on (he part played 
by flies in the propagation of disease germs have been made by 
Celli, who ftd flies with the sputum from phthisical patients, 
also with pure cultivations of the typhoid bacillus, of anlhrai, 
and other organisms The particular microbes experimented 
with were afterwards demonstrated In the excreta of these flies, 
partly by microscopic examination and partly by direct inocula¬ 
tion Into animals The latter method was especially successful 
In the case of the anthrax and tubercle bacilli. A paper which 
hai Just appeared by Sawtschenko in the Centralblatt fur 
BaktcnologM) vo] ail. p 893 ("Die Bezlehung der Fllegen zur 
Verbreitung der Cholera”) contains an account of some experi¬ 
ments which the author has made on the fate of cholera bacilli 
when introduced into files. The flies used in there investiga¬ 
tions were (1) the common small house-fly and (a) a much larger 
variety, which, from the description given, would seem to answer 
to our so-called “ blue-botLle fly” It was further marked by 
ita rapid flight, its rare occurrence within doors, by feeding 
on all manner of decaying substances, besides being frequently 
found on articles of food of all kinds These flies were placed 
in shallow dishes containing a few drops of broth infected with 
cholera bacilli, after which they were removed and fed on raw 
meat or sterile broth In some csaei the excrements of cholera 
patients were substituted for the cholera cultures It would 
appear very difficult to keep flies "alive in captivity, for the 
healthy as well as those experimented upon died id nearly all 
easel after twenty-four houn , In only very few Instances was it 
potsiblfe' to preserve them four days. Not only were the 
ttereta of (he flies carefully examined for cholera bacilli, but In 
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many cases the whole contents of the abdominal cavity were 
removed with all lhe proper antiseptic precaution*, and inocu¬ 
lated into culture lube* This latter practice wss adopted in 
order to faliHaclonly dispose of all suggestion of the presence 
of cholera gernis in the excreta being due to iheir accidental 
contamination from the feet of the flies themselves In all cases 
cholera bacilli were found, both in the alimentary tract and in 
Lhe flics' excreta Moreover, guinea pigs inoculated wuh culti 
vations of cholera microbes obtained from the former died quite 
as rapidly as when inoculated with ordinary cholera cultures, 
thus showing that their virulence had not been impaired through 
residence in the fly’s body In the mlest nal tract of those flies 
fed with cholera excreta, noL only were cholera bacilli found, 
but also other orpanisms lescmblmg the vibrio Meischmhowi 
Gamnleia, and which on moculaLion into guinea pigs and pigeons 
killed them in twenty four houn Similar results were ohtained 
when the vibrio was separated out directly from the cholera 
excreta and inoculated into these animals Thus in this case 
also the virulence of the organism had undergone no abatement 
during its sojourn in the fly's alimentary tract, thus fully con¬ 
firming similar results with other organisms ohtained by Celli 
Sometimes enormous numbers of cholera bacilli weie found in 
the alimentary tncl of flies after seventy two hours, in spite of 
their having been fed after the first infecLion with nothing but 
sterile broth, with the object, if possible, of washing out the 
bacilli Sawtschenko makes the alarming suggestion Lhat the 
bacilli may very possibly be able, under suitable conditions of 
temperature and nourishment, to multiply within the bodies of 
flies, in which cose the latter must not only be regarded as 
dangerous carriers of infection, but as a hot-bed for the preser 
vation and further multiplication of cholera bacilli 


SCIENTIFIC SERIALS 

Unrruan 7 ournal of Sluhc*, March—The specific heat of 
liquid ammonia, by C Ludeklng and J E Starr The liquid 
ammonia used in the experiments was lound to contain o 3 per 
cent of moisture, and on spontaneous evaporation to leave only 
a trace of residue 1 he specific heal was measured by Kegnault's 
method, the liquid being enclosed in a steel lube of 16 122 ec 
capacity, stoppered by 3 steel screw The mean value for the 
specific heat deduced from two senes of experiments was o 8857, 
— A short cycle in weather, by James 1 * Hall If a diagram Is 
drawn exhibiting the changes of daily mean temperature In New 
York cily for a few months it will he discovered that these 
fluctuations occur every three or four days, on an average, but 
that some have much greater amplitude than others In the 
course of four weeks, perhaps, there will be only two or three 
conspicuous met and falls Upon further scrutiny there will 
be observed a tendency in these more prominent features of the 
curve to repeat Lhemselves at intervals of about 27 days That 
these and kindred oscillations m New York city are, in the 
main, representative of temperature changes over the greater 
part of the United States becomes evident on comparing tem 
peralure curves taken at Utah, St Paul, St Louis, ana New 
York respectively A conspicuous nse of temperature at New 
York is apt to be a day or two behind that at St Louis, fully 
two days Dehind St Paul, and sometimes nearly a week behind 
Utah Mr Hall attempts lo find a relation between this 27- 
day period and the Bun's rotation, which takes place m about 
the same time - Kilnuca in August, 1892, by Frank S Dodge 
The chief object of interest on the floor of Ktlauea was the lava 
lake of Halema'uma’u, whose surface was found to measure 
12 1 acres, which is much larger than any lake in recent years 
The lake Li nearly circular in form, its longest diameter being 
860 fceti add the shortest 800 feet The lava was about three 

feet below the rim on an average Frequent breaks occurred 

m the rim, from which large flows took place, in some cases 
covering several acres of the floor One large flow on the night 
of August 25th covered about one-third of the floor, and raised 
iti level from one to four feet The lake was at times very 
active, with fountains playing over its surface in every direction, 
as many as fifteen bang counted st one time by a careful 
observer. Small fountains were always to be seen in some 
locality, and the whole surface waa marked by long Irregular 
seams always in motion •>—Alio papers by Messrs Chamberlin, 
Dart on, Upbaffi, and Winslow, and the Address delivered 
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before the American Mrlrolo^ical Society, December 30, 1892, 
by ihe President, Dr B A Could 

Bnllelut dt 1 'Academic Roy ale de Btl^nqut, No 1, 1893—On 
Poisson* * law oTlarge numbers, by P Mansion — On the influence 
of time upon the mode of formation of the meniscus at the tem¬ 
perature of transformation, by P de Heen If a sealed glass 
lube is partly filled with carbonic acid in the liquid stale, and 
then heated slightly above the critical temperature, the meniscus 
forming the surface of separation gradually disappears until all 
the liquid is converted into vapour But for some time after 
this has taken place Ihe density of the substance above the 
surface of separation islets than that below, as may be seen by 
the appearance of a generating line If the tube 1 * withdrawn 
from the water bath at 33°, the formation of a small cloud is oh 
served in the region where the meniscus disappeared, and ihe 
latter u gradually reproduced in the same plate The phenome¬ 
non lb not observed when the lube is inverted, 01 kept at 33 0 for 
24 hours, thus allowing Lhe two constituents to mix by diffusion 
—Two experimental verification* relalinp to crystalline refrac- 
hon by { Verschaffelt —Crystallographic note on the axinile 
of Quenast, by A Franck 

SOCIETIES AND ACADEMIES 

London 

Physical Society, February 24 —Prof, A W Rucker, 
FRS, President, in the chair —Mr Everett, junr , read a paper 
on a new and handy focoineler, by Prof J D Everetl, F R S , 
and exhibited the instrument descubcd The focomeler is con 
slructed on lhe principle of the 11 Lazy tongs," and so arranged 
that the distance between the object and screen can be varied 
whilst the lens is automatically kept midway between the two 
This gives sharpest definition and the simplest calculation 1 he 
lazy tongs has eight cells, formed by eighteen bars 13" x x 
and is capable of being rxtended to about eight feet, or closed 
up to aboil one foot Brass pins about V diameter and one and 
half inches long project upward from each joint in tile middle 
row, and serve as supports for clips carrying the lenc, object, and 
screen The insirument can be used for any leni whose focal 
length lies between twenty-four inches and one inch or less 
Details respecting the most appropriate objects and screens, and 
practical hints about Ihe working of the instrument are given in 
the paper 1 he question of whal accuracy is obtainable is alio 
briefly discussed —Mr A Hllgcr thought the instrument was 
too flexible to be used for accurate work — Mr. Blakealcy sug¬ 
gested that by using a plane mirror close behind the lens the 
light would be reflected back, and the length of the focomeler 
could be reduced by one-half—The President thought Prof 
Everett never intended the instrument to compete, as regards 
accuracy, with Lhe elaborate and expensive apparatus now used, 
but nevertheless the focomeler wrb a very valuable one, es¬ 
pecially for students' work, and was particularly welt adapLed to 
impress upon them the facts relating to conjugate foci —A paper 
on a hydrodynamicil proof of the equations of motion of a 
perforaied solid, with applications to the motion of a fine frame¬ 
work in circulating liquids, by G II Bryan, M.A., was read by 
Dr C V Burton 1 he object of the paper, which is a mathe¬ 
matic a i one, 11 to show how the equations may be deduced 
directly from the pressure-equation of hydrodynamics, without 
having recourse to the laborious method of 11 ignoratlon ” of co 
ordinate* The reculture applied lodeiermine the motion of a light 
framework of wires When the framework has a single aperture 
it Is shown that no force produces motion In its own direction, 
and no couple produces rotation about its own axis In the case 
of a fine massless circular nng the direction of whose ails is 
taken as lhe ism of x, a constant force along the axis of y pro¬ 
duce! uniform rotation about the axis of x, and a constant couple 
about the axis of y produces uniform translation along the axis 
of %, I ^"conclusion the author states that the results might be 
made to furnish mechanical explanations of certain physical 
benomenL The President said the author had done gooa service 
y attacking the difficult problem by elementary methods 
—Dr. C V Burton made a communication on plane and 
spherical sound-waves of finiLe amplitude The first part of 
tie paper refers to plane waves This subject had been con¬ 
sidered by Riemabn, but Lord Rayleigh had criticised that part 
oF Riemahn’s work, where it u held that a state of motion is 
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I possible in which the fluid la divided into two parts by a surface 
of discontinuity propagating itself with constant velocity, all the 
fluid on one side of lhe surface of discontinuity being in one uni 
form condition as to density 'and velociLy, and on ine other side 
a second uniform condition in the same respects After quoting 
| Lord Rayleigh's criticisms the author shows that Lhe same objec 
lion applies when lhe velocity and density on cither side 0/ the 
surface may vary continuously in the direction of propagation, 
and the velocity of propagation of Lhe surface of discontinuity is 
also allowed to vary In each case the aasumed motion violates 
the condition of energy, and can only exist under that special 
law of pressure for which progressive waves are of accurately 
permanent type Inquiry is then made as to what becomes of 
1 waves of finite amplitude after discontinuity sets in (which qon 
dition must always occur with plane waves), in the course of 
which 11 11 pointed out that the front of an nr disturbance 
1 produced by a moving Bource which starts Impulsively, travels 
] faster than the source, even if the velocity of lhe source exceeds 
| that of feeble rounds A mechanical analogy suggests that a dis 
sipative production of heal takes place when discontinuity occurs 
In all ca^es Kiemann had assumed that the pressure is a function 
; of density only according to the isothermal or adiabatic Jaw, and 
thus faded 10 lake account of any heat which may be dissi¬ 
patively produced Part If of the paper deals with frphencal 
waves, and contains a mathematical investigation into lhe con 
ditiona under which the motion remains continuous or becomes 
discontinuous The criterion 11 found in Ihe finitude or 
| infinitude of a certain integral It is shown that if vincosity be 
| neglected, then under any practically possible law of pressure 
the motion in iphencal sound waves always becomes di*con 
Unuoua. For waves diverging in four dimensions some ca es 
occur in which the motion remains continuous The general 
question of spherical Bound waves of finite amplitude is then 
treated of, and lhe paper concludes with a method of finding 
the differential equation of an infinitesimal spherical disturbance 
which 11 superposed on a purely Tadial steady motion Prof 
A S llcrschel inquired whether the nature of the solution for 
plane waves of finite amplitude wai similar to ihai for ordinary 
| waves-motion ? In the latter case everything depended on the 
instantaneous impulses, for these alone determined the nature of 
the wave The President said Mr Boys'experiments on flying 
bullets ought have some bearing on Dr Burton’s paper If the 
conclusions there slated were correct, then the velocity of the 
air in front of a bullet should he greater than that of the bullet, 

1 even if the latter was travelling faster than ordinary sound 
waves lie now asked Mr Boys Jf hn photographs gave any 
I evidence of this Mr Boys laid the fact that the photographs 
| showed disturbances in front of the bullet proved that the dis 
lurbance travelled foster In one case where a large bullet was 
moving at a velocity rather greater than that of ordinary sound 
in lhe medium, the front of the disturbance was about half an 
inch in advance of the bullet In another Instance where Lhe 
bullet was smaller and the velocity greater, Lhe distance which 
the disturbance was in advance of the bullet was somewhat less 
I In all casei, even when the velocity of the bulleL was four Limes 
I that of sound, the character of the effects remained the same 
| Dr Burton replied to the points raised 

March 10 —Prof A W Rticker, F R S., President, In the 
1 chair —Dr C V Burton read a paper on Lhe applicability 
of Lagrange’s equations of motion to a general clau of pro 
I blemi, with special reference to the motion of a perforated solid 
j in a liquid The paper shows that to apply Lagrange’s cqua- 
1 Lions it it not always neceosary that the configuration of lhe 
| system should be completely determined by the co ordinates, but 
Lnit under certain conditions one need not consider whether the 
I whole configuration is determined by the nature of Lhe known 
co ordinates, nor inquire what is Lhe nature of the ignored co 
ordinates, The result, which Li arrived at by the aid of the 
“principle of least sciiori," and the investigation given in 
Thomson and Tail's “Natural Philosophy," second edition, 
part I g 317, li expressed by Lhe following proposition *—If the 
kinetic energy of a material system can be expressed ms a 
homogeneous quadratic function of certain generalised velocities 
sp, f, , only, the co-efficients being fund ions of 0, 

only, snd If this remains always true so long at the only forces 
and impulses acting are of types corresponding to f, + t , 
the equations of motion for the co-oidlnatci if, 9, , may 

be written down from this eiprcailon for ihe eneigy In necurn 
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an ce with the Log run gun rule l he amhor then applies the 
proposition to the case of a perforated solid with liquid irrotn 
tioniMy circulating through the aperture*, and shows how 
it may he emended to any number uf perforated solids 
Incidentally it is mentioned that in equations (io> v and (10)' 1 
(Thomson and I'ait, part 1 § 327) the sign of 3 ^/ 0 ^ should he 
reversed A. difficulty which arises in applying the result nf 
8 319, example G, in the same work, to the motion of solids 
through liquids is also referred to A criticism by Mr A R 
Has set on Mr. Bryan's recent paper and also on Dr BuriorA 
paper wu read by Mr Elder Mr Basset regards the process 
employed by Mr Bryan in obtaining the equations of muiion as 
a distinctly retrograde step, and thinks the most scientific way of 
dealing with dynamical problem* is to avoid the unnecessary 
introduction of any unknown reaciions The advantages of the 
theory of the impulse are described by Mr Basset, and the 
parts which require care when applying the theory to cyclic 
irrotalional motion pointed out Comparisons are (hen made as 
regards simplicity, between the different methods of treating the 
subject which have been used by Mr Bryan, Prof Limb, and 
himself With reference to Dr Burton's paper he thinks it will 
tend to complicate raLherthan elucidate the subject An account 
of how Lagrange’s original equations had been modified by 
Hamilton, Koulh, and himself is given at some length, and the 
advantages and power of the mixed transformation, which he 
had developed are pointed out Prof Ilennci said he agreed 
with Mr Basset m preferring the more general method, but 
thought the independent treatment of special problems as given 
by Mr Bryan and Dr Burton, very desirable —Dr Burton in 
reply said he concurred with Mr Basset on some point', but 
thought it decidedly advantageous to look at problems 
from different points of view The investigation he (Dr 
Burton) had given was applicable to any number of 
solids, and on the whole simpler than Mr Basset’s 

The President pointed out that no attack had been made on 
the validity or accuracy of Mr Bryan's or Dr Burton's work 
As to simplicity of the vanouH method 9 , different opinions 
might be expected to exist He himself thought it very desirable 
that such problems should he approached from different sides — 
Prof G M Minchin read a paper on the magnetic field of a 
circular current —A paper on the differcntal equation of electric 
flow, by Mr T. H Blakealey, was postponed 

Royal Microscopical Society, February 15 —Mr A D 
Michael, President, in the chair —Mr E, M Nelson 
exhibited a microscope made by Messrs Watson, to which 
several novelties had been applied —Mr J W Lovibond read a 
note on the measurement of direct light by means of the tinto¬ 
meter Mr Nelson said that the wonderful results obtained hy 
the author hy means of his instrument were perfectly surprising 
It was, in fact, equal to discovering differences down to md 
booths of a tint , having had the pleasure of seeing and using 
it he soon found that there was a very decided difference in the 
colour sensation of hn own eyes, which until that time he had 
□ever suspected It had done such marvels when applied 
to macroscopic purposes that he did not doubt it 
would do much also when applied to microscopic 

studies — Mr G. S Marriott's form of mounting and 

dissecting s T and was exhibited and described by Mr Nel¬ 
son —Mr T, F Smith read a paper on the uw of mono¬ 
chromatic yellow light in photomicrography —Prof F J, Bell 
read a letter from Dr H. G Piffard bearing on the same sub- 
leat.-^A paper descriptive of two species of rotifers by Mr J 
Hood was also read hy Prof Bell, — Mr Nelson read a paper 
on the chromatic curves of microscope objectives.—Dr W H. 
Dellinger mid that Mr. Nelson was quite right in punting out 
that unless we could devise means for employing the shorter 
wave-lengths of the spectrum we had approached very near to 
the limits of visual pouibility.wUb the means at present at our 
disposal. But as to the beliefespressed by Mr Nelson that 
glass such as was used in our objectives was not transparent to 
the higher violet and ultra violet ray', and to some extent also 
to the blue, It must be remarked that there could be no doubt 
bat that the figures of the lenses had much lo do with this, It 
led them up to the consideration of ihe question as to what 
would be t aultable form and medium for lenses capable of 
allowing the higher rays to be used There could be little 
doubt that *11 who believed In a future advantage In the use of 
t&onochrotnailo light foresaw that there must be lenses specially 
prepared for its use They all knew now that they hod reached 
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the limit of possibility so far as present materials were con¬ 
cerned , for if a lens could be made wuh a N A of 2 00, there 
1 was no liquid medium to use with it, because no medium so 
employed would be tolerant of living or even organic suhstances 
, If, therefore, they could by Bomc means use shortened wave 
lengihs, they would have accomplished something extremely 
useful —The rest of the agenda was postponed in consequence 
of the lateness of (he hour 

Entomological Society, March 3 —Capt FJwes, PreMrtenr, 
in Lhe chair —Herr Pastor Wallengren, of Farhult, hci Hogan.ts 
Sweden, and Herr Hofraih Dr Carl Brunner Von Wattenwyl, 
of Vienna, were elected Honorary Fellows of the Society lo fill 
Lhe vacancies in the list of Honorary Fellows ciu^ed by the 
deaths of Prof Hermann C C Burmeister and Dr Carl "August 
Dohrn —Dr D Sharp, F R S, evhibilcd a fine species of 
Enoplolrupes from Siam, which was believed to be new, and 
which he thought Mr, Lewis intended to desenhe under the 
name of E principalis This insect has great power of making 
a noise, and the female seemed In this respect to surpass the 
male —Mr W F II, Hlandford said he wished to supplement 
the remarks which he made at the meeting of the Society on 
February S last, on the larva of Rhynehophorus He slated that 
he had since found that only Lhe first seven pairs or nbdominal 
stigmata were rudimentary The posterior pair were well 
developed and displaced on lo the dorsum of their segment, 
which was thickly chitinised, and bore a deep depression, on the 
margins of which the spiracles were situated He added 
that dissection showed that the posterior pair we»o the 
principal agents of respirruion—Mr \Y H B l 1 letcher 
exhibited a long scries of bred Zygana lomce^a and Z 
tnjotu , hybrids of ihe first generation with the following 
parentage — 7 iotin era, male— Z tnfohi x female , 7 trifolu, 
male— Z. Ionic era ^ female , also hybrids of lh; second genera¬ 
tion between Z (nfotu —hybrid, and Z lonicera —hybrid He 

stated that many of the hybrids were larger than the parent 
species, and that some hybrids between Z lonicera and / 
JUipcrtditla were the largest he had ever L eeo He added that 
Zygana mehloti would not hybridise with Z fonifenr, Z trtfohi 
or / fihptndula —Mr F W Frohawk exhibited a bred 
series of Vanessa aJalanta, showing the amount of variation in 
the red band on the fore wings of the female —Capt Elwes 
exhibited a large number of specimens of Ckrysophanns phlaas 
from various places in Europe, Asm, and North America, with 
the object of showing that the species is scarcely affected by 
variations of temperature, which wai contrary to the opinion 
expressed by Mr Memfleld In his recent paper on ihe effects 
of temperature on colouring Mr McLachlan, F R S , 
Mr A J. Chilly, Mr Beihune Baker, Mr Tutt, and Mr 
Barretr, took part in ihe ducusMon which ensued —Dr Sharp 
read a paper entitled “On Suidulating Ants " He said that 
examination revealed the existence in anti 0/ lhe most perfect 
undulating or sound producing organs yet discovered in Insects, 
which are situated on the 2nd and 3rd segments of the abdomen 
of certain specie^ He was of opinion that Lhe structures which 
Sir John Lubbock thought might be stiidulating organs in 
Lasitis jiavus were not really such, but merely a portion of the 
general sculpture of the surface Dr Sharp said (hat the sounds 
produced were of the greatest delicacy, and Mr Goss had been 
in communication with Mr W H, Preecc, F R S., with the 
view of ascertaining whether the microphone would assist the 
human ear In the detection of sounds prod need by ants. Mr 
Preece had stated that the microphone did not magnify, but 
merely reproduced sound, and that the only founds made by 
ants which he had been able to delect by means of the mstru 
ment were due to the mechanical disturbance produced by Lhe 
motion of the Insects over the microphone. A long discussion 
ensued, in which the President, Canon Fowler, and Messrs Cham¬ 
pion, McLachlan, Goss, Hampson, Barrett, Burns, and Jacoby, 
took part,—Mr C. J Gabon read a paper entitled 11 Notes on 
Lhe Longlcomia of Aoltralla and Tasmania, Part I , including 
a list of the specie* collected by Mr, J J Walker, K N " 

Geological Society, March 8 —W H Hudleston, FRS, 
President, In the chair —The following communications were 
read ‘—On the occurrence of boulders and pebbles from the glacial 
drift In gmvela a >u(h of the lhamei, by Horace W Monckion 
North of the Themes near London, ihe glsclal drift consist! 
largely of gravel, which is characterised by an abundance of 
pebbles *t red quarUite and boulders of quartz and Igneous^ 
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rock Wnh the exception of very rare boulden of quartz, the 
hill and valley giaveli of the greater part of Kent, Surrey, and 
Berkshire are entirely free from these materials The author 
points out that the river Thames is not, however, the actual 
southern boundary of the distribution of these glacial drift 
pebbles and boulden, though the number of localities where 
they are found in gravels south of that river is few The author 
describes or mentions several, of which the following are the 
moht important —Tilehurst, Reading, Sonmng, Bisham at 351 
feet above the sea. Maidenhead, Kingston, Wimbledon, and 
Dartford Heath —On the plateau-gravel south oF Reading, by 
O A Shrubsole This paper contains observations on the 
gravel of the Easlhampstead Yatcly plateau The constituent 
elements of the gravel are described, and the author notes 
pebbles of non local material near Caesar's Camp, Easthamp- 
stead, on the Finch am ps lead Ridges, and at GaJlows Tree Pit 
at the summit of the Chobham Ridges plateau He mentions 
instances of stones from the gravel of the plateau (described in 
the paper) which may bear marks of human workmanship He 
furthermore argues that the inclusion of pebbles of non-local 
origin in the gravels may be due to submergence of the plateau 
up to a height of at least 400 feet above present sea-level, and 
cites other facts in support of this suggestion He concludes 
that the preci&e age of the gravel can only be more or Jess of a 
guess, until the mode of its formation has been definitely ascer 
tamed The reading nf these papers was followed by a 
discussion, in which the President, Dr Hicks, Mr J A Brown, 
Prof J F Blake, Mr W J L Abbott, Mr Hernes, Mr 
Monckton, and Mr Shrubsole took part —A fossilifcroui 
pleistocene deposit at Stone, on the Hampshire Coast, by 
Clement Reid (Communicated by permission of the Director- 
General of the Geological Survey ) Thu is practically a supple¬ 
ment to a paper on the pleistocene deposits of the Sussex 
coast, that appeared in the laat volume of the Quarterly 
Journal An equivalent of the mud deposit of Selsey has now 
been discovered about twenty miles farther west, and from it 
have been obtained elephant remains, and some mo|lusca and 
plants like those found at Selsey Among the plants is a South 
European maple Some remarks were made on the paper by 
the President, Dr Hicki, and Mr W. J L Abbott, and the 
author replied 

Zoological Society, March 14 —SirW H Fowler, FRS, 
President, in the chair —The Secretary read a report on the 
additions that had been made to the Society's menagerie during 
the month of Fehruary, 1893, and called attention to two terrapins 
procured on Okinawa Shima or Great Loochoo Island by Mr 
P. A Hoist, and kindly presented by that gentleman Mr 
Boulenger had determined these tortoises as being Spengler’s 
terrapin (Ntcorta spengleri) —Mr O. Thomas exhibited and 
made remarks oh a rate antelope (Nanotragus livittgstonianus) 
from Northern Zululand —Dr Forsyth-Major exhibited and 
made remarks on a tooth of Orycteropus from the Upper Miocene 
of Maragha, Persia, which he referred to O . gaudryi l of the 
Upper Miocene of Samoa. Drawinga of the remains of the 
Latter were exhibited, aa well as a photograph of a femur of a 
struthioui bird from ihe same deposit in Samos The habitats 
of Sbuthio and Oryetcroptts were thus shown to have been 
essentially Identical in past times, aa in the present Therefore 
the general conclusions to be drawn from their geographical 
distribution would apply equally to both —Mr OldneldThomas 
made some suggestion! for the more definite use of the word 
"type” and its compounds, as denoting specimeni of a greater or 
leca degree of authenticity —Mr P L Sclater, FRS, pointed 
out the character! of a new African monkey of the genus 
Cercopiiketvs ; and took the opportunity of giving a list of the 
apedet of this genua known to him, altogether 31 In number, 
together with remiika on their exact localities.—Prof. F 
Jeffrey Bell read a p*]>er on Odontaster and the allied and 
synonymous genera of the Aateioldea.—Mr A. p, Michael read 
'a paper upon a new species (and genus) of Acorns found in 
Cornwall. The creature in question, which it was proposed to 

Lentungula algivorans , was found in some quantity on a 
(Claebphora fr&M) near the Land’s End It was 
a mJnuTMvature belonging to the family Tyroglyphldrc, the 
remarkable feature about it being that, whereas the two hind 
pairs of legs were terminated by a hard and powerful single 
clatr (which claw sprang from the end of the tarsus), the two 
front pairs bad the tarns itself hardened and curved strongly 
downiittd, forming dinging' and walking-organs , while from 
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the side of the tarsus sprang a long peduncle, flexible in al 
directions at the will of the creature, and bearing an exceeding!) 
minute claw This apparatus was not used in climbing, bui 
had become wholly tactile Such an arrangement was previously 
unknown m the Acanna.—Prof. Howes described some abnor 
mal vertebra? of certain Ranids (Rana cates61 ana, R esculenta , 
and R maerodon) In which the so called "atlas” possessed 
transverse processes and trans-atlanlal nerves Prof Howci 
discussed the bearings of theBe specimens on the morphology ol 
the parts, deducing the argument that the first vertebra of the 
Amphibia is probably to be regarded as a representative of al 
least two vertebre, of which the formative blastema bas become 
merged in the occiput in the Amniota The author also described 
a Mage in the development of the urostyle of Pelobates , and 
showed that, in this Batrachian, there la a provisional inversion 
in the order of development of the pArta of the urostyle and 
precoccygeal verlcbrse He also described a reduced hind limb 
of Salamandra maeulosa f in which the reduction and fusion ol 
the parts remaining realised the condition normal for the Urodelc 
limb with numerically reduced digits 

Royal Meteorological Society, March 15 —Dr C Theo. 
dore Williams, President, in ihe chair —Mr Shelford Bid well, 
FRS, delivered a lecture on some meteorological prob¬ 
lems, which was illustrated with numerous photographs and 
experiments The lectarer said that one of the oldest and still 
unsolved problems of meteorology relates to the origin of atmo 
spheric electricity Many possible sources have been suggested, 
among them being the evaporation of water and the friction ol 
dust laden air against the earth’s surface Having granted some 
sufficient source of electrification, Mr. Bidwell said that it is 
not difficult to account for the ordinary phenomena of thunder 
norms. Photography has shown that the lightning flash of the 
artists, formed of a number of perfectly straight lines arranged 
m a zig tag, has no resemblance to anything in nature The 
normal or typical flash 19 like the ordinary spark discharge ol 
an electrical machine, it follows a sinuous course, strikingly si mi 
lar to that of a river as shown upon a map The several varia 
Lions from the normal type all have their counterparts in Lhe 
forms taken by the machine spaxk under different conditions, 
and the known properties of tnese artificial discharges may be 
assumed to afford some indication as to Lhe nature of the cor 
responding natural flashes Thus, for example, the ramified or 
branched flash, from which no doubt the dreaded "fork light 
ning” derives its name, is probably one Of the most harmless 
forms of discharge. Ever since Lhe time of Franklin it has been 
customary to employ lightning rods for the protection of import 
ant buildings According to Dr Oliver Lodge these are of no use 
In the cane of an " impulsive rush” discharge, which, however, is 
of comparatively rare occurrence. Lightning conductors, ho» 
ever well constructed, cannot therefore be depended upon to 
afford perfect immunity from risk. Mr Freece is of opinion that 
the " impulsive rush,” though easily producible in the laboratory, 
never occurs In nature Mr Bidwell made some remarks as to 
the duration of a lightning flash and the causes of its proverbial 
quiver, and suggested an explanation of the characteristic dark¬ 
ness of Lhunder clouds, and of the large rain-drops which fall 
during a thunder Bhower, The lecturer concluded with some 
observations concerning the probable cause of Sunset colours 
which he attributed to the presence of minute particles of dust 
in the air 

Oxford 

Umverelty Junior Scientific Club, March I —The 
President In the chair —Mr C H. H, Walker exhibited 
some compound! of Lhe rare metals from the collection of the 
late Duke of Marlborough, which had been presented to tin 
University by theDucheu.—Among the papers read was ora 
by Dr Leonard Hill on cortical localisation. 

March 10 —The President in the chair —Adjourned discussion 
on Dr. L, E Hill’s paper on cortical localisation 

Cambridge. 

Philosophical Society, February 37 — Prof, T. McK 
Hughes, President, in the chair.—The following communica 
lions were made lo the Society e —On the histology of th<- 
blood of rabbits which have been rendered Immune to anthrax, 
by LLm Boon Keng. The research was conducted in the patho 
logical laboratory of Lhe University. The rabbits were rendered 
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, jmmuDfl to anthrax by inoculation with the lymph and blood of 
frogs which had been subjected to various treatment Previous 
observers had aucceeded In conferring immunity with the use of 
similar substances The object of the investigation, however, 
was to ascertain the changes in the character and relative number 
of the white cells of the blood after protective vaccination and 
after the introduction of virulent anthra.it. From four to several 
hours after the injection of the vaccine a great Increase in the 
number of the while cells u noticeable , and the most remark¬ 
able feature is the augmentation in number of the coarsely 
granular (eosinophile) corpuscles The relntive proportion in 
the numbers of the different varieties of cells is therefore altered, 
so that Instead of forming only from 2 to 4 per cent of the total 
number of white cells, the eosinophile corpuscles now constitute 
about 10 to 25 per cent This increase persists only a short lime, 
and on the third day the cells may have returned to a normal 
condition , and at Lhis stage hyaline cells ingesting granular cells 
may be detected in numbers in certain localities Although the 
blood has thus apparently relumed to the normal condition, it 
is foqnd that the state of eosmophi/e leucocytotis is rapidly 
reproduced on the introduction of virulent anthrax After 
inoculation with a virulent culture of the microbes, the eosino- 
phile cells appear in great numbers, so that they may form 50 
per cent of the white corpuscles, and in one mitance an even 
higher percentage waj found These cells are not only increased 
in numoer but are also larger and have larger granules Similar 
changes were observed in guinea pigs rendered Immune by Dr 
Haffkine to the common bacillus In non-vacciniied rabbits 
the Introduction of anthrax causes profound leucocy l os la, but the 
cells are all very small and the eosinophile corpuscles are only 
slightly Increased in number General infection occurs in 36 to 
48 hours rapidly followed by death —On numerical variation in 
digits, In illustration of a principle of symmetry, by Mr, W 
( Bateson An acc mnt was given of cases of variation in number 
of digits so occurring that the parts are symmetrical about a new 
axis in the limb Of these the phenomena seen in the bones of 
a number of polydactyle cats were chiefly important The nor 
mal hind foot of the cat has four toes,each bearing a claw retracted 
by in elastic ligament to a notch on the external aide of the 
second phalanx This circumstance differentiates digits formed 
as lefts from those formed as rights As extra digits are added 
on the internal side of the limb the symmetry changes The 
limb being taken as a rights the variations seen are as follows 
(l) Hallux present, making five digits index is then intermediate 
between right and lejt (2) Six digits present, internal having 
two phalanges ihe three external digits are then normal rights, 
iht next two are formed as lefts , the internal, having a non- 
retractlle claw, la indifferent. (3) Six digits present, internal 
having three fully formed phalanges and reciraciile claw 
the three externals are then normal rtghli, and the three 
internals are formed as left di^tts % thus forming Lwo groups in 
bilateral symmetry about an axis passing between ine digits 
having the relations of index and mediui Several cases of 
\ "double hand” in Man form a similar progressive senes, and 
analogous facts In other animals were instanced 

- Pauis, 

Academy of Science!, March 13 —M Lcewy In the chair 
—On the true theory of watenpouts and tornadoes, with special 
reference to ihil of Lawrence, Massachusetts, by M H l*'aye 
The tornado which ravag'd the town of Lawrence on July 26, 
1891, was observed to descend to the earth and reasccnd four 
times during its passage over a tract of country seventeen miles 
long Alter eacn temporary ascent to the clouds no effect was 
produced on the land just below This fact tends to confirm M 
Faye's theory, according to which tornadoes, waterspouts, and 
cyclones have their origin not in hot convection currents from 
the soil, but in disturbances in the higher strata of the 
atmosphere. The observed cases of upward suction of heavy 
objects are explained ai effectrf of the reflection of downward 
currents by the soil —On an elecinc furnace* by MM Henri 
Moiisan end Jules Violle (see "Notes")—The pancreas 
end the nervous centres controlling the glycemic func¬ 
tion; experiments tending to exhibit the parts played by 
■ each of ihele agents respectively in the formation of glyuose 
by the liver, by MM A. Chauveau and M Kaufmmn— 
Description of e new species of bilateral Holothuna {Geonsia 
omata^ by M. Edm md Pemcr —On the o-wervatton or the 
■Mow* of Jupiter's satellite*, by M. J. J. La ode re r.—On the 
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formula: for annual aberration, by M Gaillot —On the 
transcendentals defined by the differential equations of the second 
order, by M Paul Painlev^ —A theorem of infinitesimal 
geometry, by M G Kcenigs —New semicircular interference 
fringes, by M G Meslin —Photography of certain phenomena 
furnished by combinations of gratings, by M Izarn On placing 
a lens with large radius of curvature upon a grating, broad rings, 
concentric with Ihe Newton's rings observed at the same lime, 
were seen and fixed photographically by means of a layer of 
sensitised gelatine poured over the lens On placing one 
photographic copy of a grating upon another of the same 
grating, a senes of more or less rectilinear fringes was observed, 
running on the whole transversely to the rulings A similar 
phenomenon is described by Brewster in the Philosophical 
Magazine of 1856 — Photographic properties of cerium salts, by 
MM Auguste and Louts Lumicre Cerium gives rise to two 
principal types of salts, cernus and ceric The former are very 
stable, the latter are easily reduced, the organic salts being so 
easily reduced that they cannot be isolated The best 
photographic results were obtained with ceric sulphate and 
nitrate Paper was soaked in aqueous solutions of these 
salts nnd exposed to light under a transparency obtained from a 
negative Where the light penetrated, ihe ceric salt was re¬ 
duced and the paper changed colour The Image was developed 
by treating with some carbon compound of the aromatic senes, 
forming an insoluble pigment with the unreduced ceric salt, and 
fixed by washing In an acid solution the prints turned grey 
with phenol, green with aniline salts and orthoLoluidinc, brown 
with amidobenzoic acid, &c The ceric salts are considerably 
more sensitive than the corresponding ferric and mangADic 
sails—Intense and rapid healing process by means of the 
elecinc Current, by MM Lagrange and Hoho A bar of steel 
1 cm thick formed one electrode of a strong current passing 
through an electrolyte The other electrode had a large surface 
The healing was so rapid that, on breaking the current, Lhe 
liquid suddenly cooling the bar was found to have imparted a 
brittle structure only lo a superficial layer, the rest not having 
been beaied (see also the Bulletin of the Belgian Academy) 
—On metallic osmium, by MM A Joly and M Vtzes (see 
" Notes")—Researches on thallium, redeterminaiion of us 
atomic weight, hy M Ch Lcpierre —On the fluorides of zinc 
and cadmium, by M Poulenc —Quantitative determination of 
mercury in dilute solutions of Bublimatc, by M L<* 1 Vignon — 
Alkaline polyphenohc phenates, by M deforcrand —Isomerism 
of lhe amido-benzoic acids, by M, Oecbsner de Comnck — 
Action of carbonic oxide upon reduced hmrrmlme and upon 
hcemochromogen, by M M H Berlin Sans and J Moiteuler— 
The toxic substance which produces tetanus results from the 
action of a soluble ferment produced by Nicolaier’s bacillus, by 
MM J Courinontand H L)oyon—Action of cold on visceral 
circulation, by M K Wertheimer —On the affinities of the 
genus Oreosoma , Cuvier, by M, L<±on Vaillant —On a new 
mineral species from Bamle, Norway, by M. Leopold Michel — 
On a chlontoid schist of Lhe Carpathians, by MM. L. Duparc 
and L. Mrazee 

Ban in 

Physical Society, February 10 —Prof du Bois Reymond, 
President, in the chair, — Dr Raps exhibited and explained a 
photographic registration apparatus which he hid constructed, 
primarily for the purpose ol obtaining a permanent record of the 
readings of lhe voltmeter at central electric stations, bat which 
could also be used for meteorological and ph>ncal purposes The 
principle of the instrument isos follows. Parallel rays from aa 
incandescent lamp are made to fall on a narrow slit in front of which 
is Lhe recording needle or the voltmeter or other instrument - The 
shadow of this needle then causes a while break in the dark image 
of the slit as can on to sensitised paper 1 he paper 1* moved 
forward by clockwork, and the hour intervals are iimuUaneouily 
primed on u by means of a rotating gHst disc lhe apparatus 
is arranged so as not to necessitate any dark chamber for its 
use, or for the manipulation of Lhe sensitised paper Prof 
Kundt exhibited as lantern pictures two photograph* of spectra, 
of which one showed very marked col «urs from the red lo the 
violet end, and a photograph of some green twigs with red 
brmei on them The three photograph* had been taken by 
Lippminn In Paris, and sent to Prof von Helmholtz. Prof 
Kundt then gave an account of some experiment carried on in 
bis labotatory on the influence Of leirperatuie on electromagnetic 
rotation of light in iron, cobalt, and nickel Trustworthy results 
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could only be obtained with nickel owing to tlie oxidation of 
the Ihln hi mi of iron and cobilt at h igh temperature* (300°) 
With nickel a n*e of temperature produced at first no change In 
(he rotation, hut above 300° a midden diminution wag observed 
which rapidly became progressively greater ? the relationship of 
the diminution of rotation to the increase of temperature wai 
the same as for the magnetic luicepubility of the metal 

February 24 —Prof Schwalbe, President, in the chair 
—Dr Raps demonstrated hia latest and most improved form 
of automatic gal pump for blood gas analysis Dr Richarz 
developed, in accordance with the kinetic theory of gases, 
and under certain assumptions as to the constitution of 
solid bodies, (he formulae for the law of Dulong and Petit 
The formulae furnished an explanation of the divergence from 
this law which is exhibited by certain elements Dr Gross 
spoke on the laws of energy, proceeding with his criticism of 
Clausius’s views, stating that he regarded Clausius’s second law 
as unproved, and finally comrog to the conclusion that entropy is 
constant 

Physiological Society, February 17 —Prof Zuntz, 
President, in the chair —Dr von Noorden gave an account of 
four experiments on nutrition carried out under hu direction on 
men The first established the fact that nitrogenous waste, as 
in the case of diabetes, even when excess of proteid is given, 
can be most definitely lessened hy ihe ingestion of large quanti¬ 
ties or carbohydrates Fats cannot take the place of carbohydrates 
in the above The second showed that when carbohydrates are 
given in increasing quantities over a prolonged period to a 
person in nitrogenous and calorimetric equilibrium, they lead 
for Ihe most part to a storage of fat (95 per cent ), and to a less 
extent of proteid (5 per cent ) The speaker expressed the 
opinion that this proteid is laid on in the living cell as a sort of 
non living reserve proteid The third set of experiments showed 
that when the food of a fat person is diminished down to the 
requirements of a seven- to ten-year old child, then any increase 
of its proteid constituents leads to a stoiage of proteid with a 
simultaneously considerable loss of fat Experiments on the 
respiratory interchange of the penon experimented upon sho we d 
that the intake of oxygen had been reduced to a minimum and 
thal the respiratory quotient was o 7 The last: set of experi¬ 
ments, made on a gouty patient, showed that with a constant 
diet, the ratio of intake and output of nitrogen was very 
variable, at one time a large amount of nitrogen being retained 
in the body while at another time much more nitrogen was 
excreted than was given with the food 

Amsterdam 

Royal Academy of Selencaa, Fehruary 25 —Prof vande 
Sande Bakhuyxen in the chair —Mr Weber read a paper on the 
origin of lhe mammalian hair The author gave a risnmi of 
his researches on the scales of mammals, which led him 

to the hypothesis that the primitive mammals were covered with 
true scales A weak point m this hypothesis was, that except 
Mania and the Disypodide, generally the tall alone n scaled 
The author showed, however, that according to the researches 
of H de Meyere, the arrangement of the hairs on lcaleleu skin 
of numerous mammals is ihe same aa that in scaled parts Both 
are placed in alternating groups The author believed that 
primitive mammals were covered with scales, and that few and 
small halm were placed behind them On acquiring a constant 
temperature the hair coot got denser aa a good protection from 
loi* of heat This wai the caute of the reduction of the scales, 
and also mostly of their Anal losa —Mr Lorenta dealt with the 
Influence of the motion of (be earth 00 the propagation of light 
in doubly refracting media In the September meeting the 
author communicated ajslmple form for the equations which 
determine the proi>agat|H| of light in isotropic bodies, moving 
thromgh the ciher with A constant velocity /, the aether Itself 
being supposed to remain at rest It la now shown how these 
formaloe are to be modified in the cue of a crystallised medium, 
and to what consequence* they lead, as to the motion of light, 
relatively to the ponderable matter The velocity of propagation 
ef a of l\$hi (to be distinguished from that of the waves) 

la found to be W = W 0 - £ coi B, W 0 being the value for Lbe 
ume direction and for / ™ c, 4 the angle between the ray and 
the velocity /, V the velocity of light in vacuo, and n — ~~ 
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The course of reflected and refracted rays may he deduced fron^ 
Huygens’i principle or from the condition that must be a 

minimum (ds being a linear element) Owing to the above value 
of W, the motion of the earlh will neither affect the course of 
the rays nor Ihe interference phenomena In this way some 
experimental resulli of Ketteler {Astronomischo Undulations 
throrte , pp 151-173, /bflf Ann Bd 147), and Maicart (Ann 
dr I"EioU normale, 2* s^ne, t 1 pp 191-196) may be explained 
— Mr Kamerlmgh Onnes gave ihe resulia of measurement* of 
Dr Zeeman on tne dispersion of Sissingh’a magneto-optic differ 
ence of phase In Kerr's phenomenon 1 he dispersion is contrary 
to the theory of Dmde —He described further a new entnptical 
phenomenon found by Dr Zeeman in sighting a 'plit, and com¬ 
municated the results of the measurements of Dr de Vries on 
the variation of the ascension of capillary tnhes for Ether with 
the temperature from - 102°C to the critical temperature 193° 6 
The surface work plotted in function of temperature gives a 
curve taming the convex side to the axis of temperature and 
ending tangentially to it 
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ELECTROMAGNETIC WAVES 

Electrical Papers Two vols By Oliver Heaviside 

(London Macmillan and Co , 1892) 

N these two volumes the author has collected the 
papers on electrical subjects which he has rom time 
to time contributed to the Philosophical Magazine , the 
Philosophical Transactions , the Elect}man , and other 
technical journals The result is a work of some eleven 
hundred closely printed octavo pages , that is to say, on 
a rough estimate, it contains in printed matter about half 
as much again as Maxwell's two volumes on Electricity 
and Magnetism, and considerably more than the two 
volumes of Thomson and Tait When we add that the 
author brings into action freely (though with perfect 
mastery) some of the most elaborate weapons of mathe¬ 
matical physics, and that considerable passages are more¬ 
over written in a special condensed notation, it will be 
evident that the task of the reviewer is no easy one All 
that we shall here attempt is to give a general idea of 
the nature of the book, with some reference to its more 
original features 

The first few articles are devoted to practical questions, 
such as duplex telegraphy, signalling with condensers, 
the best arrangement of Wheatstone’s bridge, and so on 
These are thoroughly readable, and, apart from their 
technical value, may be commended to mathematical 
students as containing interesting concrete applications 
of electrical theory The rest of the book is partly a 
commentary on, and partly a development of, the latter 
part of Max^all'9 treatise, and deals mainly with the 
propagation tsf electromagnetic effects in space and 
time It is therefore closely connected witlj the theo¬ 
retical work of Poynting and J J Thomson on the one 
hand, and with the practical investigations of Hertz and 
his followers on the other At the present time there is 
no great difficulty in following in imagination the propa¬ 
gation of inductive effects from one conductor to another 
across the Intervening space , and that this should be 
the case is due in no small degree to the labours of 
our author, for although probably few readers have been 
found to follow him step by step, yet many have 
admired the tenacity with which he attacks problem 
after problem bearing on his subject, and have gathered 
valuable ideas and suggestions from his exuberant pages 

One of the most noteworthy features in the author's 
theoretical work in the elimination of the “ vector-poten¬ 
tial ” from Maxwell’s equations of the electromagnetic 
field, with the result that the equations in question are 
obtained in a 11 duplex form” in which "there is perfect 
symmetry as regards the prftts played by the electric 
and the magnetic variables respectively, so fhat the 
equations are unaltered in form when a recipfoCal substi¬ 
tution between the two sets of variables is made. The 
same simplification has been made independently'^ 
Herts. It 11 of importance for thft reason, that the 
vectoi^pote&hal Is to a certain extent indeterminate. 
This was Indeed Insisted upon by Maxwell himself, but, 
strange to say, he did not always remember his own 
warning, with the result that more than one most Impor- 
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tant passage of his great work is rendered needlessly 
obscure Another function which the author seeks (we 
think rightly) to relegate Lo the position of a mere mathe¬ 
matical implement, without physical significance beyond 
the domain of electrostatics, is the electric potential 
There is nothing paradoxical in this, for the original 
definition of this function postulates a state of equili¬ 
brium 

The last paper (but one) in the book forms a 
sort of crown to the whole It is entitled ,r On the 
Forces, Stresses, and Fluxes of Energy in the 
Electromagnetic Field,” and is reprinted from the 
Philosophical Transactions for i8y2 (A) Unfor¬ 
tunately this paper is by far the hardest to read Free use 
| is made of the scalar and vector products of Hamilton, 

I but the author is careful to give us his emphatic opinion 
that quaternions proper are unsuited to the purposes of 
mathematical physics This courageous declaration will, 
we fear, cause a wicked joy in the hearts of many who 
have struggled in vain with these refractory symbols For 
the special system of mathematical shorthand affected by 
Mr Heaviside there is much to be said, but for our own 
part we should prefer to have papers which profess to 
give new and important results written in the more 
homely language of “ Mr Cartesian ” Another pro¬ 
minent feature in this memoir is the frequent appeal to 
the principle of 11 continuity of energy,” but this imposing 
phrase seems to mean nothing more nor less than Max¬ 
well’s negation of action at a distance The author, in¬ 
deed, takes care to explain that he does not countenance 
the notion of “ identity of energy” which one prominent 
physicist has attempted to base on a well-known paper 
by Poynting It is now generally recognised that the 
flux of energy in the electromagnetic field 15 
indeterminate In ftlB treatment of induction in 
moving media, a very important but most difficult 
subject, the author is led to at least one definite 
conclusion of great interest, viz the existence of a 
magnetic force acting on a body moved across the 
lines of electric induction, just as there is aiv electric 
force on a body moved across the line*’kf mag¬ 
netic induction. This 11 in conformity with the duplex 
character of the fundamental equations already referred 
to Finally, we must not omit to notice a somewhat 
startling proposal for a radical change in the system of 
electric and magnetic units In the 11 rational” system 
advocated by our author, one line of force would emanate 
from a unit magnetic pole, instead of 471- such lines, so that 
the force between two poles in,m' a distance r apart 
would be instead of mm f /r* as at present. The 

existing system is denounced as containing an absurdity 
of the same nature as if we were to define the unit area 
to be the area of a circle of unJkjAameter 

It remains to say a word ortwo about the style in 
which the boek is written. It 11 exceedingly fluent, 
often discunive, and occasionally boisterous, as when 
the author, Introducing the functions called zonal 
harmonics, remarks that “these are Murphy's not 
Profits, but the functions invented by Murphy", or 
again, when in his impatience of vector and other poten¬ 
tial functions he gives btterance to the wish to 11 murder 
the whole lot* A moresenous matter is that the papen 
in these volumes Often overlap, whilst the frequent cross- 
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references make it difficult to detach any one from the 
rest, or to gather the substance of the author’s specula¬ 
tions on any one part of his subject In the preface he 
tells us that he had been urged to publish not a reprint, 
but a systematic treatise It is, we think, greatly to be ' 
regretted that he has not found it possible to take this 
advice The labour of compression and of pioper 
co-ordination would no doubt have been great, but | 
it would have been amply repaid by the increased j 
currency given to the author's views As it is, we fear 
that the fate of these weighty volumes will be that students j 
of the stamp which Mr Heaviside would most wish to 
attract will turn over his pages, picking up a suggestion 
here and there, will then work out things in their own 
way, and finally return to the present treatise to ascertain 
how far their results have been anticipated And this is 
really matter for regret, for almost every page bears the j 
impress of a vigorous and ongina! mind, and we cannot 
doubt that the author's speculations would have exercised 
a considerable influence on the progress of electromag¬ 
netic theory, if it had not been for the disadvantageous | 
form under which they are presented H L 


THE GREAT SEA-SERPENT 

Tht Great Sea-Serpent An Historical and Critical 
Treatise With Reports of 187 Appearances (including 1 
those of the Appendix), the Suppositions and Sugges¬ 
tions of Scientific and Non-scientific Persons, and the 1 
Author's Conclusions With 82 illustrations By A ' 
C Oudemans, Jzn Published by'the Author, October, 
1892 (London Luzac and Co ) 

I N a large, well-printed volume, Dr A C Oudemans, 
Jzn , publishes what he is pleased to call 11 an 
historical and critical treatise 3 * about the “ Great Sea- 
Serpent," with the reports of 187 appearances, the suppo- j 
sitions and suggestions of scientific and non-scientific ' 
persons, and the author’s conclusions 

It is impossible, however, to treat this laborious work 
as a scientific treatise, nor will the author, we trust, be 
vexed wfth us when we add that it 19 the very last form 
of a work that we would have expected fiom the pen of 
Lhe learned Director of the Zoological Gardens at the 
Hague for when one gets by practise to know the utter 
worthlessness of the descriptions given by even well-edu¬ 
cated persons of often the most easily diagnosed forms of 
life—and surely experience of this nature must often have 
come across Dr Oudemans’s path—one cannot fail to 
regard as positively hopeless the reconciling of a mass of 
such crude observations ai fill the pages of this book. 
The very trouble and no doubt anxiety caused by reading 
over such a pitiful series of records has to some extent 
affected the author, for he quotes as the motto for his 
volumd the extremely sensible words of a very able 
biologist, whose chief fault it was not to leave a greater 
record of his wisdom for posterity, to the effect u That it 
is always unsafe to deny positively any phenomena that 
may be wholly or in part inexplicable/* meaning thereby 
to deny a phenomenon because it cannot be explained, 
and then in the immediately following preface he 
compares himself to Chladni, who took the trouble 
to collect all the accounts concern^ observations of 
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"meteoric stones/’ and showed the immense number 
of facts that he had found nut about them In this 
one word fact —fact —lies a great world of difference 
between Chladm’s meteoric stones and Oudemans’s sea- 
serpents The meteoric stones could be seen and 
handled, the sea-serpents " are very shy, and it is not 
advisable to approach them with a steamboat” "Instan¬ 
taneous photographs of the animal will alone convince 
zoologists, while all their reports and pencil drawings 
will be received with a shrug of the shoulders", this 
latter sentence, which precedes the preface, makes one 
shudder at the amount of "reports and pencil drawings” 
contained in the six hundred following pages 

And yet, perhaps, this work is not altogether without 
its value From the middle of the sixteenth century—when 
Olaus Magnus wrote about 11 a very large serpent of a 
length of upwards of 200 feet and twenty feet in diameter, 
which lived in rocks and holes near the shore of Bergin ” 
—until this very present hour all sorts and manners 
of gigantic forma have been reported about by 
sailors and others, and even pencil drawings of them 
have been made, and the collecting together and printing 
of such a series of records forms as strange a chapter of 
the science known by the people as has ever made its 
appearance 

There is but little necessity of insisting on the need 
ol experience in seeing ere one can describe what is 
seen, nor on the need of a power of describing 
what one correctly sees so that the description may 
be applicable, nor need one wonder that ftlach powers 
of seeing and describing were not to be found united 
in the many seagoing worthies whose extraordinary 
narratives crowd the pages of this volume But what 
are we to say about the capacity for belief to 
be found in the compiler of this work, who con¬ 
cludes his task by naming a form he has never seen r 
Megophias megopkias (Raf) Oud , and further thinks 
that a Phylogenetic table, which he gives, 11 will in a 
practical manner show the rank which, in iny opinion, 
sea-serpents occupy in the system of nature*'? 

This volume contains an account of the "literature” on 
the subject of sea-serpents , a detailed record of the 
various accounts and reports concerning observations of 
sea serpents chronologically arranged and thoroughly 
discussed , and criticisms on the papers written on the 
same subject, next the various explanations hitherto 
given, and lastly the author’s own conclusions—these he 
divides into " fables, fictions, exaggerations and errors/' 
and what he is pleased to call " facts ” Among the fic¬ 
tions he regards the belief that the sea-serpent “ caBts 
its skin, as common snakes do, and that it is born on 
land ” , among the exaggerations that it has "a tail fully 
a hundred and,,fifty feet in length ”1 among the errors 
“ that there are two species of sea-serpents, or that there 
are several species of them all belonging to the same 
genus”, or that “it ever takes [mistakes] a boat for one 
of the other sex.” 

As to the facts, which may be—it is well to note— 
%i inferred from what is reported," we find enumerated 
among them thp external characters of the sea-serpent,, 
its dimensions, form, and skin Of its internal charac¬ 
ters 11 it is not astonishing that we don't know much,” 
yet it is clear " that if the animal opens Its mouth there 



March 30, 1893] 


NA TURE 


507 


is an opportunity to learn something about its teeth, 
tongue, &c and so we get a senes of 11 inferred 11 facts 
about them. We have further details of its colours, 
sexual differences, a very full account of its 11 physiologi¬ 
cal characters,” some of its " psychical characters,” con¬ 
cluding with its enemies, its repose, its sleep, and its 
death 

Enough has been written to prove that this volume is 
not without a certain amount of interest We have found 
it a rather troublesome task to read it through, but to 
-open its pages at random one is sure to be arrested by 
some startling phase of belief oi by some marvellous 
narration, and the first half of the book very certainly 
Reserves to be described as a conscientious compilation 
It is written in most excellent English 

PUBLIC HEALTH 

A Treattse on Public Health and its Applications m 
Dtfferent European Countries By Albert Palmberg, 
M D , Medical Officer of Health for the County of 
Helsingfors in Finland Translated from the French 
edition, and the section on England edited by Arthur 
Newsholmc, M D (Lond ), D P H , Medical Officer of 
Health for Brighton ('London Swan Sonnenschem 
and Co f 1893) 

LTHOUGH scarcely more than a year has elapsed 
since the issue of the Swedish edition of this work, 
translations of it have already appeared in French, 
English, dnd Spanish \ book which within so short an 
interval has attained to such a pitch of popularity may i 
be admitted to have practically established its claim to 
rank amongst Ihe important contributions towards the 
literature of the subject with which it is concerned Ex- | 
tensive indeed as is the ground travelled over by the 
author, yet so ably has the material been handled, that 
we feel it to be a matter for regret that the writer was 
unable to deal with the hygienic administration of all, 
instead of a portion only, of the important European 
countries The sanitary administrations of England, 
Scotland, France, Germany, Austria, Sweden, and Fin¬ 
land are detailed , but the description of the Public Health 
service of Russia, Denmark, Norway, Holland, and Italy 
js omitted Not having visited these countries, and 
studied the subject by a personal Inquiry on the spot, Dr 
Palmberg very wisely preferred not to deal with them at 
all, rather than run the risk of making inexact statements 
concerning them 

In treating of the various countries, the plan which the 
writer has followed has been first to give a brief summary 
of the sanitary laws in force, and then to describe in 
detail the methods adoptedin the capital towns for carrying 
-out these regulations Of all countries England claims the 
largest share of attention. Dr Palmberg assigning to her 
*he chief place amongst the nations for the excellence of 
her Public Health administration, and the care with 
which all matters connected with hygiene are attended 
to The chapter on England contains a good rhumk of 
-our principal BAnitary laws, together with a summary of 
~the model bye-laws of the Local Government Board, 
The description of sanitary apparatus is excellent, the 
teat being plentifully supplied with illustrations Not¬ 
withstanding the limited space which Is allotted to each 
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country, the author is nevertheless able to introduce a 
mass of detail relating to practical sanitation which we 
believe would be looked for in vain even in our standard 
text-books on hygiene We may instance as examples 
of Lhis the paragraphs on the scavenging of London, and 
the disposal of rubbish and street refuse , the description 
of the pieventive measures adopted in this country for 
the limitation of the spread of infectious disease, together 
with an account of the ambulance service and hospital 
ships , the explanation of the methods adopted for the 
ventilation of some of our important public buildings , 
the excellent rtsumd of school hygiene, for which we have 
no doubt the author is deeply indebted to I)r Newsholme , 
and the summary on industrial hygiene, although the 
author is rather inclined to repeat many of his remarks 
under this head when describing <f the sanitary provisions 
as to industries ” Dr, Palmberg's admiration of English 
sanitation is pronounced, and in commenting on our 
1 appreciation of the beneficent results of good ventilation, 
we find him giving vent to the quaint statement that 
j “ even in cold weather the windows of high houses are 
opened, children and adults without fear of chill breath¬ 
ing the pure air ” 1 

h ranee, the author informs us, has no general sanitary 
law, most of the sanitary regulations in force consisting 
of ministerial decrees, orders of prefects and councils of 
health Corresponding to this laxity of sanitary control, 
the great sanitary improvements which have been from 
time to time introduced have not been followed in Pans 
by a continuous fall in mortality, as m the ca-e of the 
other European capitals As the author very rightly 
remarks, the time is pasL when it can be supposed that 
good sense and administrative capacity merply suffice for 
the regulation of the Public Health The drainage of 
Pans is exhaustively treated, the sewerage of the town 
being dealt with in detail, the writer in the course of his 
description pointing out that the sysLem in use is objec¬ 
tionable, inasmuch as it allows deposits of sand to occur, 
and necessitates the maintenance of an army of 850 men 
to keep the sewers clear, the workers themselves at the 
same time having a relative mortality from typhoid fever 
twice as great as that for all Pans Moreover, owing to 
the friction of the enormous deposits of sand in the sewers 
the wear and L ca r on the latter are great, and compel 
frequent repairs. 

The sanitation of Germany and Austria is dealt with in 
the same thorough spirit as pervades the rest of the book 
and calls for no special remark 

In the description of the general regulations in force in 
Sweden relating to hygiene in towns, we think, however, 
that these laws might with advantage hfrve been more 
systematised, much after the plan that the writer has 
adopted fn dealing with Finland 

The translation is remarkably well done, and with one 
exception is quite free from the sort of mistake usually 
met with in English editions of foreign works The 
instance we refer to occurs on page 380, where the author^ 
in describing the forms of stove ordinarily employed in 
Germany, makes use of the following words — 111 Although 
the construction differs from that of the English ventilat¬ 
ing stoves made by Qovglas Gnlton and Boyle and Son 

Dr. Palmberg’s book is undoubtedly a valuable one^ 
and should prove of tho utmost utility to all interested in 
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sanitary science D> placing Ui our hands a description 
of the Public Health s> stems in vogue amongst con¬ 
tinental nations, it allows ui the opportunity of comparing 
them with our own, and correcting our shortcomings by 
their experiences Notablv should this be the case in 
our methods of food inspection H Brock. 


OUR BOOK SHELF\ 

The English Flower Garden Style, Position , and 
Arrangement , followed by a Description of all the best 
Plants font, their Culture and Arrangement By W 
Robinson Third Edition (London ■ John Murray, 
1893) 

This quite recently published new edition of this most 
charming and useful book has been so completely altered 
as to be at first sight scarcely recognisable, and we are 
glad to record that all these alterations have been im¬ 
provements, the result of a determination on the author’s 
part never to give up the effort of making it better, In 
the present edition the old plates, many of which con¬ 
tained but feeble portraits of plant life, have been broken 
up p and in their places we find delightful pictures of some 
of our best loved dowering shrubs and plants, at one tune 
represented as growing over wails or cottage porch, or 
again by the lake or riverside All of these are perhaps 
not equal in execution, but it has seldom happened to us 
to see so large a number of illustrations with so few that 
are below a high standard Such delightful woodcuts as 
those of the double flowering hollyhock, the Alpine pink, 
or of Rodgerstapodopkyua brighten up the pages and add 
much of interest to this book So familiar is this volume 
to most lovers of plants, of which the fact of three editions 
within ten years is a satisfactory proof, that it seems 
almost needless to explain that the first portion of it is 
devoted to a senes of chapters on such subjects as design 
and position of a garden, on the wild garden, the Alpine 
garden, on spring, summer, and autumn flowers, ana we 
note even on u Pergolas, 11 the illustration of this latter 
being from Venice Alas I in these northern countries 
our sunshine scarcely ever needs a shade The whole of 
the first portion of the book is rewritten, and many new 
illustrations are given, such as the "primrose garden in 
a small clearing of a birch wood ” in Surrey, the group of 
“ Solomon’s seal at the foot of a wall,* and others too 
numerous to mention 

The aecond and much larger portion is devoted to a 
list, arranged in alphabetical order, of all those plants 
that have Been grown successfully in the gardens of Great 
Britain and Ireland, and of some few that may be ex¬ 
pected to grow there Like the rest of the volume, this 
part too has been very thoroughly revised and brought 
up to date To every one in the possession of a garden, 
or having the care of one, we would say study this 
11 English Flower Garden,” for you cannot do so without 
profit 

Logarithmic Tables By Prof George Willia m Jones, 
(London' Macmillan and Co, 1893.) 

This book of tables, which we notice has reached its 
fourth edition, will be found to serve the purpose for 
many computations which require an accuracy extending 
only to four or five places of decimals The tables 
throughout seem to be well arranged, and the figures 
neatly printed, thus fulfilling two important requirements 
from the computer’s standpoint. In addition to five- 
place logeetlima there is a table to four-places, together 
with four-p^ce trigonometric functions, a table of useful 
constants, ud an addition-subtraction table Among 
others we ma)nhentif>h a five place table of natural sines, 
fcc., with a six-place table of their logarithms, prime 
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and composite numbers, squares, cubes, square roots, 
&c , Bessel’s coefficients for interpolation to the fifth 
differences, binomial coefficients for interpolation, also 
for fifth differences, and lastly a useful table of the errors 
of observations, from which we can at a glance determine 
the ordinates of the probability curve, values of proba¬ 
bility integrals, &c An explanation, preceding the tables 
themselves, shows how they may be adv inlageously 
used, and the author offers the reward of " a dollar n for 
the first notice of a mistake " to promote the detection of 
errors ” 

Catalogue of the British Echmoderms in the British 
Museum (,Natural History ), By F Jeffrey Bell, M A 
(London , Printed by Order of the Trustees ) 

During recent years many additions have been made 
to the collection of echmoderms in the British Museum; 
and, as Dr Gunther explains in his preface to the present 
volume, much time and labour have been given to the 
study and arrangement of these additions. It seemed 
expedient, he says, to prepare, together with the nominal 
list of the specimens, a complete account of the species 
hitherto found in British seas All students of the subject 
will congratulate themselves on the fact that this decision 
was arrived at, for the resu’t; is that they are now provided 
with a handbook which will enable them to identify, 
without much difficulty, any specimens that may come 
in their way Mr Bell, in beginning the preparation of 
so full a catalogue, had before him a task of no small 
difficulty, and in the manner in which he has discharged 
it he has displayed great pxtience, insight, and know¬ 
ledge A number of well-printed plates add largely to 
the value of the work 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for optnums ex¬ 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thu or any other part of NATURE. 
No notice is taken of anonymous communications ] 

The Hatching of a Peripatus Egg. 

In Nature, vol xliv p, 468, I briefly described some 
eggs of the larger Victorian Peripatus , which were laid by 
specimens kept alive by me m the winter (Australian) of 1891. 
At that Lime, following previous authority, 1 Identified the 
species which laid the eggs as P leuckarlix It appears now, 
however, that the real P Iruchartn — ai any rate, in New South 
Wales—is undoubtedly viviparous, and our oviparous Victorian 
species is, therefore, probably distinct (It may be remembered 
that in Nature, to! xxxix p 366, I suggested this prob¬ 
able distinction on account of the remarkame pattern of the 
skin usually exhibited by the fifteen legged Victorian form ) 
Further particulars on this subject are given In my 11 Further 
Notes on the ovlpaHty of tne larger Victorian Penpalui, 
generally known u P leuckartitf' 1 and in the literature cited 
therein la that paper I described two embryos, removed from 
eggi which had been laid for about three and eight months re¬ 
spectively In the latter cate I showed that the embryo was 
possessed of the fall number of appendages, and was in all re¬ 
spects a perfect young Peripatus, differing externally from the 
adult only in the smaller sire and less deeply pigmented skin 
On the strength of iheie observations I claimed to have definitely 
proved that the larger Victorian Penpatus at any rate some¬ 
times lays eggs, and that these eggs are capable of undergoing, 
development outside the body until perfect young animals are 
produced. I am now able to add some further Information 

For some time only one egg (belonging to the original lot, for 
none- have since been obtained) remained in the hatching box 
The shell of ihis egg bad changed to a dark brownish colour, 
and latterly an embr>ohad been viable through the shell, coiled 
up inside. The egg was lying on a small piece of rotten wood, 
wnlch rated on the glass floor or the batching boa. On 

1 " PrccndlDRi of tha Royal Society or VtaorU/' Vpl v p ay, olio 
Amnmfi and MagaMns ej Batumi History , ikp 
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January 3, 1893, not having opened the box for some days, I 
made an examination The egg wu in its former position, so 
far ai I could tell, but the Bhetl was split on one side and the 
young Pcnpatus had escaped Ihis young Pcnpatus was 
found lying dead on the glass floor of the hatching boa, 25 mm 
distant from the shell It must have crawled off the rotten 
wood and along the glass to the position m which it was found 
It was only about 5 mm in lengin, so that, even assuming that U 
moved in a perfectly sti aight line, it must have crawled lor a dis¬ 
tance five Limes its own length To the naked eye the young 
animal appeared of a pale greenish colour It could not have been 
dead for very many days, hut decomposition had already set in, 
and the animal was stuck to the glass on which it lay It was 
impossible to remove it without considerable injury, but I 
ultimately succeeded In mounting it In Canada balsam, and it 
is impossible, even in its present condition, to doubt that it 
really is a young Perxpalus t for the characteristic jaws and claws 
are well shown I also mounted lhe ruptured egg shell, and 
found that the characteristic sculpturing on the outside was still 
clearly visible 

This egg, then, hatched out after being laid for about seven¬ 
teen months (from about July 1891 to about the end of Decem¬ 
ber 1892) I cannot believe that under natural conditions the 
embryos lake so long to develop At any rale it now appears 
certain that the larger Victorian Pcnpatus lays eggs which may 
hatch after a lapse of a year and live months 

Arthur Denta j 

The University of Melbourne, February I 


A Simple Rule for finding the Day of the Week corre¬ 
sponding to any given Day of the Month and Year 

A RULE was lately mentioned to me by a friend fur finding, 
almost by inspection, the day of the week for any given year 
and day of any month in that year, during the nresenl century 
The basis of the rule is so obvious, when once Lhe rule is staled, 
as to require no demonstration, but it struck me as ingenious 
as to be worth while communicating it to you in case you 
deemed it worthy of insertion 1 also append a very easy 
method of extending the rule to any date subsequent to the 
introduction of the Julian intercalation either in the past or 
future, except indeed for the eighteenth century, in which the 
introduction of the new style requires a special treatment 

The nineteenth century rule anove alluded to 1a this Each 
of the 12 months has its special numerical constant, thus 1 

Jan. Feb Mar Ap Miy June July Aujf Sepi Oct Nov Der 
36625023 Ij6l 

Write down four columns thus 

A | D | C | 1) 

Under A enter day of month, under B constant for that 
month, under C year of century, under D greatest multiple of 4 
in the year of century 

Add together the numbers under these heads, divide by 7, 
and the remainder ia day of week , except that in Leap Year 
I must be subtracted for any day before February 29 

Example ,—June iS, 1815 (Battle of Waterloo) — 


A 

H C D Sum 

36 

7 

Remr 

18 

0 15 3 36 

February I, 1892 — 

I Sunday 

A 

B C T> Sum 


Remr 

I 

6 92 23 122 

122 

7 

3 Sunday 

Subtract 1 

for Loop Year before February 39 
December 35, 1^92 — 

Ahs 

—3 - 1 s a or Monday 

A 

BCD Sum 

I41 

7 

Ramr 

*5 

I 92 33 141 

I Sunday 


To extend the rule to any future century, we have only to 
alter the monthly conitanti, adding 5 to each for each added 
century after the present, and I for each century, an exact 
multiple of a, in the interval. 

Thai for the thirty-firs! century Number of added centuries 
U is, and there in 3 centuries, succeeding multiples of 4 
(twsnty-first, twenty fifth, and twenty-ninth). Therefore add 
5 * IB + 3 *63, or omitting multiples of 7, add o 
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Hence, constants for tbirly-first century are the same for the 
present century 

New Year's Day, 3001, 

Aft C il sum Remr 

I 3 1 o 5 5 Thursday 

For centuries anterior to the eighteenth. we must first of all 
find by special method what the monthly conHanD would have 
betn throughout the eighteenth century wiLhouL the change of 
style, and then subuact 6 for each century short of the 
eighteenth 

It may easily be seen that the constants throughout the 
eighteenth century would have been without change of style 
J in Feb Mar, Ap. M«y June July Aug Sept, Oct Nov Dec 

255 136140250 

For the eleventh century subtract 7 x 6 or 42, 1 c bince 
Ihrs is multiple of 7 subtract o, and we get the same repeated 

For lhe sevenleenlh Aublracl 6, and remember that when the 
result is negative wc miut replace it by the defect of the corre¬ 
sponding positive number from 7, and we gel 

36624025 r 251 

Example —battle of Hastings, Oct* 14, 1066 

A It C D Sum Remr 

14 2 66 16 98 o Saturday 

Execution of Charles I , Jan 30, 1649, 

\ U C 1 > Sum Remr 

30 3 49 12 = 94 ° 4 3 Tuesday 

H W AV 

14 Roche's Limit. 11 

With ieference to Prof G H Darwin's noles (Nature, 
March l6, p 460) on the investigations of M Roche as to the 
smallest distance from its primary ai which a satellite can exut, 
does not the distance given—viz 2 44 limes the radius of the 
primary—refer to the case of the satellite having the same 
den>Uy as jU primary? In Note 3 Prof Darwin warm the 
reader that Roche's limiL depends, to some extent, on the 
densily of the planet Suppose the density of the planet to 
remain the same while that of the satellite is taken at double 
In this case the tidal or differentia] influence of the planet on 
Lhe two halves of the satellite will have doubled, while the 
gravitational attraction of the two halves of the satellite on 
each other will have become fourfold , and generally, the power 
of the planet to pull the satellite asunder will be inversely 13 
the densily of Lhe satellite, and directly as the density of the 
planet 

Ad alteration of the sire of the satellite does not much affect 
the question, because both forces are thereby equally altered, so 
long os the satellite 19 very small in comparison with iti distance 
from the planet 

Seeing that the tidal or differential influence or a planet on 
its satellite 11 inversely as the cube of their distance apart, per- 
| haps it would be correct—as far ax gravitational influence alone 
| is concerned—to state the limit at which 0 satellite can exist as 

t being equal to 2 44 R x 

! where R a the radius of the planet, 

D = the deDBity of the planet, 
d = the density of the satellite 

As an interesting care of the same problem from a different 
point of view, suppose two very small equal spheres in contact, 
and a third much larger sphere placed in line with their 
centres, all three having the same density, then, when 
the distance or the point of contact of the small spheres 
from the centre of the large one Is 2 5a limes the radius 
of the large one, the attraction of the two imsJI spheres for each 
other just balances the differential influence of the large one 
tending to draw them asunder The effects of variation in density 
and site being the tame in this case as in the former. 

It would probably be Interesting to many of your readers to 
have Prof Darwin’s vieWs as to whether it ia a reasonable wp- 
positian that a small satellite, such os Jupiter's fifth, Is likely to 
qsti the same depsity as Jupiter, and whether the meteorites 
forming Saturn’s Hog are likely to be of so small density as 
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Saturn , u it would appear that without making some such 
supposition, no definite limit can be fixed 

Applying this supposition Lo the sun, with reference to 
meteoric iwarmi, we have 2 44 timei the sun's radius, taken at 
433>ooo miles, or 1,056,520 mites aa the distance at which the 
sun would prevent the meteon coalescing to form a planet In 
Note 3 Prof Darwin state) this at one tenth of the earth's dis 
tance from the sun, probably by inadvertence G. K 

The Ordnance Survey and Geological FaultB 

In view of the re-survev of the United Kingdom, it seems to 
me that if the officers of trie Survey were directed to take special 
notice of the levels of the former survey on both sides of great 
geological faults, and to compare these levels now so aa to aa* 
certain if any appreciable relative change had taken place during 
the forty or fifty years since the first survey, valuable information 
as to the motion of these faults, if any, might be obtained 

This idea 11 mainly suggested lo me by the fact that in this 
neighbourhood a great fault intersects the Old Red Sandstone 
close tii its contact with the Highland schists, it has been traced 
from Stonehaven on the east coast to Loch Lomond on the west, 
and seems to give remarkable evidence of being, at least to a 
certain extent, in motion The village of Corone, famous for its 
M earthquakes,” is situated on this fault, and the 11 earthquakes ” 
are as lively as ever In the valley of Strathmore farmhouses 
placed in the proximity of this great dislocation are, or were, 
celebrated for being 41 haunted," on account of the noises and 
tremors by which the inhabitants are from time to time 
alarmed 

Most, if not all, British “earthquakes” have been, I think, 
wisely attributed lo similar causes 

Of course fifty years is a very minute part of the history of one 
of these old faults, but if the data of the Ordnance Survey he so 
accurate as is usually supposed, some trace of shifting might 
possibly be discovered if the necessary observations were made 
Newport, Fife, March f8 Jas Durham 

The Discovery of ihe Potential 

Ms E J Kot/TH has lately published a most valuable 
41 Treatise on Analytical Statics I quote from the second 
volume, p 17, the following note — 

“ The earliest use of the function now called the potential, is 
due to Legendre in 1784, who refers to it when discussing the 
attraction of a solid of revolution. Legendre, however, ex¬ 
pressly ascribes the introduction of the function to Laplace, and 
quotes from him the theorem connecting the components of 
attraction with the differential coefficients of the function The 
name. Potential, was first used by Green,” etc 

From thu note it appears that the discovery of the potential 
muit be attributed to Laplace Thu 11 a wrong opinion, and 
Bom© fifteen year) ago Baltzer proved that Ihe introduction of 
the function Is due to Lagrange (“ Zur Geschichle des Poten¬ 
tials/' in Journal fur die rctne und attyewandle AfathematiJi, vol 
IkkivL p, 213, 1878) Some historical documents in favour of 
Lagrange’s priority have been found, by the writer of these lines, 
in Todnunter'* 44 History of the Mathematical Theories of 
Attraction and the Figure of the Earth," and collected in a note 
at the end of vol 1 ofhu work, 4 'll Problema Meccamco della 
Figura della Terra ” (Torino, i8Bo), where a full account of the 
early history of the potential u given, with numerous biblio¬ 
graphical indications Otiavio Zanotti Btanco 

Private Docent In the University of Turin, 

March 21 

Th* historical note on p. 17 of my 44 Statics ” 11 chiefly founded 
onthe statements in Todhunter'a “History,” and in Thomson and 
TalPs “Natural Philosophy ” The references to these two writers 
are given In the note Both Dr. Todhunter and Lord Kelvin 
ascribe the introduction of the function for gravitation to Lap¬ 
lace, and assert that the name of 44 Potential” was first given to 
it by Green. My own reading, though not so extensive ai 
theirs, had not lea me to form any different opinion. In NIchoTi 
“Cyclopedia of the Phyilcal Sciences" the first introduction Is 
given as due chiefly to Legendre, Lagrange, Laplace, and 
Poisson. In Cham ben's " Cyclopedia" Laplace's name alone is 
mentioned. Baltzer, as cited by Mr. Blanco, mentions the use 
of the function by Lagrange in the Mfm. df Berlin^ 1777 This 
Is earlier than the memoir of Legendre, but as Legendre assigns 
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the introduction of the function to Laplacei it 11 difficult to 
compare ihe dales I am at present unable Lo refer either u> 
the memoir of Lagrange or to the treatise of Mr Bianco 

E J Routu 

Van't HofFe 44 Stereochemistry n 
Thl review of the above by 14 F R J" in Nature, p. 
436, raises some important points in connection with this 
peculiarly fascinating branch of chemical science In referring 
to the recent ingenious and attractive theoiy of P A Guye, 
that the numerical value of optical activity Is dependent upon 
the relative masses of the four groups attached to the asym¬ 
metric carbon atom, and which carries with it the corollary that 
if two of ihcGc four groups are of equal mass the rotatory power 
will cease, your reviewer states that Guye 44 was unable to verify 
this view in all strictness " I think, however, that he hardly 
emphasises sufficiently that this important corollary has in every 
case, when put lo the test of direct experiment, broken down 
As far as I am aware, there is not a single instance of an asym¬ 
metric carbon atom attached to four groups qualitatively 
distinct, heinsc found optically inactive in consequence of two of 
those groups being quantitatively equal in moss Indeed some 
such substances are not merely active but powerfully so The 
reviewer considers that this inadequacy of Guyc’s theory is 
palliated by the alleged fact that the amount of rotatory power of 
the esters of an active acid is determined by the weight of the 
alkyl-group 1 hia point, which is one of the cardinal pillars of 
Guye’s theory, I have recently put to the test of actual expen 
ment, by measuring the rolatory power of a number of the esters- 
of active glyceric acid, which have been prepared by Mr J 
MacGregor and myself In thu investigation we found the most 
j extraordinary verification of Guye h theory, as far as the optical 
properties of the normal senes of methyl, ethyl, and propyl 
glycerates were concerned , with the appearance of isomenam r 
however, this regularity ceases, Ihus ihe isopropyl glycerate has 
I a markedly lower rotation than the normal one, whilst 
the normal and secondary butyl compounds have a 
lower rotation than the isobutyl ester Nor are these differ 
ences consistently explicable by taking mio consideration the 
interatomic distances, as measured by atomic volume, for the 
molecular volume of the normal propyl glycerate with itsgrealei 
rotation is less than that of the isopropyl compound with ii» 
smaller rotation, whilst ihe molecular volumes of the isobutyl 
and secondary butyl glycerates are almost exactly equal, although 
the rotation of the former u much greater than that of the 
latter 

The reviewer, in referring to the rotation exhibited by the 
salt) of active acids, states that in the case of lartanc acid all the 
salts 41 display in solution the same rotatory power, irrespective 
of the atomic weight of the metal,” and is apparently satisfied that 
“ the clue to this anomaly is furnished by the electrolytic theory 
of Arrhenius,” according to which 11 it is the Ion CO a (CHOH)j 
CO a which is alone responsible for the rotation,” The reviewer 
has in this endorsed the method of special pleading adopted by 
the advocates of this theory, in which the metallic tartrates have 
been summoned as witnesses, whilst only the testimony of those 
favourable to the theory has been admitted Thus one of the 
commonest of the metallic salts of tartaric acid—tartar emetic— 
has a rotation which differs entirely from that of the other tar¬ 
trates, and thus conclusively negatives the dogma that the rota¬ 
tion of the eolations of metallic salts is Independent of the 
particular metal which has replaced the hydrogen of the acid. 
Fresh light has been thrown on this point in the course of an 
investigation, which I have recently carried out with Mr Apple- 
yard on the rotatory power of the metallic salts of active glyceric 
acid, and which bos shown that the specific rotatory power of the 
glyceric acid has one value when deduced from the rotations of 
its alkaline salts (lithium, ammonium, sodium/and potassium}, 
another value when deduced from the salts of the alkaline earths 
(calcium, strontium, and barium), mnd a third from the salts 
of the magnesium group of metals (magnesium, tine, and cad¬ 
mium) Now it so happens that almost tne only salts of tartaric 
acid which have had their rotation determined are those of the 
alkaline metals, which also in the case of glycenc acid yield 
practically the same rotation Hence If only the rotations of 
the alkaline glycerates had been determined, the same erroneous 
conclusion would have been arrived at concerning the rotation 
of glyceric acid Whatever may be the ultimate Interpretation 
pat upon these new results, and 1 prefer for the present to ab- 
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a tain from any generalisations, it 11 obvious that ihe notion of 
the rotatory power of saline solutions being independent of the 
particular metal present in Lhe salt is altogether untenable 

Percy P Frankland 
University College, Dundee, March 11 

The notice referred to by Prof Percy F Frankland wa* 
written, and the proof returned to the printer, before the end 
of last year Since then two researches have been published 
—by Purdle and Walker, and by Fmnkland and Appleyard— 
in which facts are adduced, apparently irreconcilable with 
Guye's theory Had these facts been at my disposal I should 
doubtless have expressed myself more guardedly 

Prof Frankland says "As far as I am aware, there is not 
a Bingle instance of an asymmetric carbon atom attached to 
four groups qualitatively distmct l being found optically inactive 
in consequence of two of those groups being quantitatively 
equal in mass , ” and he complains that I have hardly empha 
sised this sufficiently My reason was, that I was not altogether 
convinced of the fact, as may be seen from the following 
passage, which 1 iranscribe, and which originally formed a 
footnote to the notice in question — 

“The present reviewer ventures to suggest that casc3 such 
as are sought hy Guye are to he found in those compound 8 ; in 
which two of the four different groupB attached to an asymmetric 
carbon atom are themselves asymmetric carbon atoms of equal 
and opposite enantiomorphism Such compounds would exist 
in two distinct forms , but as the two opposite enantiomorphic 
groups would be of equal masi and would be isituatcd at equal 
distances from ihe central asymmetric carbon atom to which 
they are attached (inasmuch as the two opposite enantiomorphic 
modifications of a compound always have the same molecular 
volume), the conditions necessary for optical inactivity according 
to Guye’s theory would be fulfilled, ana neither of the two forms 
ought to cause rotation of the polarised ray Such a case has 
already been observed in the two inactive, non-racemic tnhy- 
droxyglutaric acids described by Emil Fischer [Rer der deutsch 
chan Gc\ 24, p 4214), although it does not appear to have 
been hitherto interpreted from this point of view ” 

I afterward! suppressed thia footnote, partly because it seemed 
to me out of plape in such a notice, and partly because the 
optical activity of the two Inhydroxyglutanc acids could be 
accounted for in another way namely, by the fact that, os 
pointed out by E Fincher, the mirror Images of their molecules 
are congruent with the molecules themselves But the passage 
will Bhow why I waB indisposed to enter a proved negative 
against Guye's theoiv. 

As regards the charge oF “endorsing special pleading " in 
the interests of the electrolytic theory of Arrhenius by sup¬ 
pressing the fact that tartar emetic has, in solution, a different 
rotation from the other metallic tartrates, I may say at once 
that X was ignorant of this fact I am not a specialist on the 
subject of the optical properties of organic compounds, and I 
merely summarised, doubtless uncritically, the account of Oade- 
mans'law given In van't Hoff's book Indeed, the brief 
notice, os its wording everywhere indicated, was a summary 
rather than a criticism 

I take this opportunity of rectifying an omission At Lhe 
time of writing tne notice I was not aware that Prof Crum 
Brown had, independently of M Guye, put forward, in the 
Proceedings of the Royal Society of Edinburgh, views on the 
influence of the various substituting radicles in modifying the 
optical rotation of organic compounds F R Japp 

University of Aberdeen, March 18 


Standard Barometry 

The question of absolute accuracy In barometer readings 11 one 
great importance to meteorologists; but there has been bo 
reach uncertainty ihown by the accumulated facta relating to the 
subject, that I think that no one who has carefuBy studied the 
matter has felt fully satisfied that strictly comparable inter¬ 
national standards had been obtained An uncertainty of at 
least o’1 mm. was indicated by the various international com¬ 
parisons of normal barometers which have been carefully made 
and rflscnswd during the past ten years. I think that at last a 
definite conclusion has been reached, and that the very recent 
results published in paper No. 4, Band arl of the Rep*r~ 
torimm for Mtitmlogu will be accepted as proving that at Su 
Petersburg at least normal readings are obtained 
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About twenty-five years ago Director Wild, of the Central 
Phjucal Observatory at St Petersburg, established the first 
normal barometer of ih ^modern form , and as much as twenty 
yeais ago he claimed to have obtained practically normal read¬ 
ings Moreover, be urged that the transfer of these normal 
readings from place to place by means of portable baromelera 
was impossible within lhe desired limits of accuracy, and that 
each country ought to h'-ve its own thoroughly investigated 
normal baromeler This last has been proved by ihe results 
obtained by various invtsligator*, and now Prof Wild offers 
the proof of the accuracy of his normal barometer m the paper 
just referred to, which bears the title “Die normal-barometer 
des Physikalischen Central Observatonums iu St Petersburg " 
This paper was presented to the Academy of Sciences on 
November 4, 1892, and in it Wild gives the results of the mter- 
companson of three local normal haromelers 

Normal barometer No I was mounted at St Petersburg in 
1870, and was fully described in Band 111 of the Repert f 
AlfUor 

A second normal barometer was mounted at Pawlowsk (about 
twenty miles from St Petersburg) in 1887, and a third normal 
was mounted at St Petersburg in 1891, and is known as normal 
No II 

In 1887 and 18SS Wild found that the St Petersburg normal 
1 and the Pawlow^k normal did not differ by more than 001 
mm 

In 1S92 the St Petersburg normals I and II were found 
to agree within the limit of error of observation (less than 
o 01 mm ) 

In 1892 the St Petersburg Normal II was dismounted, 
taken to Fawlowsk, and there compared with the Pawlowsk 
normal, and the two were found to differ by only 001 or o 02 
mm , that h 004 or 008 inch It must be added that these 
comparisons have all been checked by means of comparisons 
with portable barometers of the highest class 

1 he paper by Prof Wild la accompanied by illustrations of 
these various normal barometers The Sr Petersburg normal 
has recently undergone some alterations, and these are also fully 
described Altogether this is perhaps the most important con¬ 
tribution to the subject that has appeared since Prof Wild’s 
famous memoir of 1B73 , for we can now reat assured that 
farther refinement is not required by any practical demands. 

It seems to me that now that wc are sure of the accuracy of 
Wild's normal, it 19 more necessary than ever that we should 
know with greater certainly its relation to the principal standards 
of Europe 1 desire, therefore, to propose a plan by which a 
senes of comparison! can he carried out for a few places at a 
very slight expense, and with as much accuracy as portable 
instruments will permit In 1883 it became my duty to transport 
to America, from Hamburg three of the Wild-Fueai portable 
barometers of the highest grade ; and it was of great importance 
to lake every possible prccauiion against their being injured or 
their condition altered in any way so ai to affect their readings 
I devised a mounting on shipboard which was very satisfactory, 
and gave me no CAUse for uneasiness regarding the barometer*, 
even in stormy weather So many barometers are sent out from 
England to almost every country that I strongly urge the use of 
a similar arrangement in all cooes where it is desirable to retain 
an assigned barometer correction 

The accompanying sketch shows my manner of mounting 
the barometers Two small strips of wood, A A, are 
screwed to the woodwork running lengthwUe of the vessel 
They are placed about two feet apart, and are inclined at an 
angle of perhaps 45°, Small leather straps, oay 15 inches long, 
are fastened to these strips by Bingle screws as shown at BB 
A rather soft stuffed fiat cushion or pillow is now played ogairu 
Lhe woodwork (wall) as shown at C. The box containing the 
barometer Is now pressed against the cushion and the two ex 
(remities are placed within the grasp of the straps BB These 
last are buckled and drawn tight enough to hold the barometer 
box firmly agtlmt the cushion C The barometer is thus held 
in such a manner that no ordinary jamng can cause any damage 
to it, as there is no direct contact with a rigid surface, since the 
pillow prevents it from touching the wooden strips, and the soft 
yielding straps have a spring-like effect 

The lower part of the sketch shows the barometer box DD In 
position, with the barometer shown within it Of course the 
cistern is held uppermqat/ On account of ihe jarring motion of 
the ship’s screw in rough weather, it is desirable to locate the 
bmppetsn well arnldtulp, and also have the cistern of Ihe baro- 
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meter directed towards the stern Barometers can be placed In 
this manner on ship board by the maker, and can be left to 
themselves for any length of time If the person to whom they 
are •onsigned is notified of their subsequent arrival at port, he 
can take them from their hangings on the ship in the best pos¬ 
sible condition Of course tins presupposes an arrangement 
with the officers of the vessel, such that the instruments snail be 
let entirely alone from the time they are mounted by the con¬ 
signor until they are received by the consignee 

I think this method or carrying instruments can be very use¬ 
fully applied in improving oifr knowledge of the relation of 
international barometric standards, and at a minimum expense , 
and I will give a brief outline of a convenient way for accom¬ 
plishing it The Deutsche Seewarte at Hamburg, and Ihe Kew 
Observatory at Richmond (through the London Meteorological 
Office), are In the best positions for supervising this work, and [ 
venture to express the hope that the matter will be seriously 
considered 

I will outline the work when carried on from London 

Let two barometers of the best construction, say an Adie 
Fortin and a Wild Fuess control barometer, be compared with 
the Kew normal daring a period of a week or more, or long 
enough to experience considerable variation in the barometer 



height Then let the two barometers be mounted on one of the 
London Hamburg steamships, in the manner which I have 
described, and sent lo Hamburg, where an employee of the 
Deutsche Seewarte could be despatched to takedown the instru¬ 
ments and carry them to the Seewarte for comparison with the 
normal barometer Then the barometers could be taken by a 
messenger 10 Lubeck, at an expense of a few shillings, and 
mounted on a St Petersburg steamer, which would CArry them 
almost to the door of the Central Physical Observatory, where 
they could be again taken in charge by a meteorologist, com¬ 
pared for a Tew days, gpd then again be mounted on another 
steamer bound for om of the Scandinavian ports where there U 
a standard barometer, and finally returned to London by one 
of the numerous regular steamships At an expense of a couple 
of pounds the barometer could be sent from St Petersburg (or 
Scandinavia) back to Hamburg vid Stettin and Berlin ; thus 
allowing Berlin to enter into the series. The baromelen would 
probabw have to be sent by a messenger from Berlin to Ham¬ 
burg, Ifui entailing the just mentioned expense A second 
comparison at Hamburg would be desirable, and then the 
birometen couldta returned lo London by sea, and again com¬ 
pared at Kew 

Similarly, baro meters could be sent to New York for companion 
with the la^-standard, by Adie, at the Maritime Eschange ; 
alt bong Improbably the United States Weather Bureau would 
assume the expense of the three pounds necessary to carry the 
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lnitrumeotfl to Washington for comparison with the normal 
there, and then return them to New York and put them on ship¬ 
board to be returned to London. 

The standard barometers of Australia, India, Brasil, and other 
countries accessible by sea can be reached from London (or 
Hamburg) in the same way, and the comparison instruments 
can be returned to their starting point for additional verification 

My own experience in the transportation of barometers assures 
me that ship captains would gladly give their hearty co operation 
to a work of this kind, and there would be no charges for carry¬ 
ing the instruments even half round the world and back again. 

In offering this suggestion it Is not necessary for me to give 
Ihe details for the complete organisation of such a scheme , but 
it may be remarked that if il should be undertaken, the penonal 
experience of those who have been over the ground should be 
utilised in making plans A single instance will serve to show 
why this is advisable Some years ago I carried two barometers 
from Hamburg to London by sea I took the German line of 
steamers and found myself anchored in the middle of the Thames, 
and bad to get ashore as best I could I greatly feared that I 
should never get the barometers, ashore in a whole condition, 
as there was necessitated a great deal of scrambling over lighters, 
&c , and embarkation in an unsteady row boat in order lo make 
a landing Hod 1 taken the English steamer, all thia worry 
would have been saved Other similar instances occurred which 
could have been avoided by one personally familiar with the 
routes to be travelled Frank Waldo 

Princeton, New Jersey, February 20 


Motion of a Solid Body In a Viscous Liquid 

TlIKRL is perhaps no branch of mathematical physics which 
has made greater progress during the last thirty five years 
than hydrodynamics During this period numerous important 
investigations have been published upon the motion of Bolid 
bodies in a fnctionUss liquid, upon the theory of discontinuous 
motion, upon the theory of vortex motion and vortex rings, 
upon the motion of a liquid ellipsoid under the influence of its 
own altiaction, and upon waves and tides These invest!' 
gatioDS constitute an enormous Increase In the knowledge 
possessed by the present generation compared with that of its 
predecessors , they have to a considerable extent exhausted the 
field of research in the theory of the motion of fnctionltss 
liquids, but notwithstanding the Importance of the results, the 
elegance of the methods by which many of them have been 
obtained, and the skill by which the mathematical difficulties 
have been surmounted, all the investigation! referred to possess 
the defect of not accurately representing the motion of liquids 
as they occnrm nature 

The reason of this discrepancy between theory and observation 
is that the ideal substance, which is called a fntUonltss liquid, 
has no actual existence, for all liquids which occur in nature arc 
viscous The viscosity of the mobile liquids, such as water, 
alcohol, &c., is a small quantity, being In thecase of water equal 
to a tangential stress of about 014 dynes per square centimetre , 
whilst In the case of the sticky and greasy liquids, such as treacle 
and oil, it is much greater The viscosity of olive oil is about 
3 25 dynes per square centimetre, and is therefore about 232 
times as great as that of water 

The mathematical theory of the motion of viscous liquids was 
elaborated as long ago as 1B45 by Sir G Stokes, in a paper in 
which be showed tbit the effect of viscosity might be represented 
by certain additional terms In the equations of motion of a 
frlctlonless liquid, which contain as a factor a new physical 
quantity called the viscosity. In a subsequent paper, published 
in 1850, he applied the above theory to calculate the diminution 
of the amplitude of the small oscillations of a sphere surrounded 
by water; and by meant of experiments in which this quantity 
was observed, he calculated the numerical value of the viacoalty 
of water, and found that It was in close agreement with the 
value found by PoueuUe from experiments onlhsflowofliqulds 
through capillary tubes. An Investigation of a similar character 
was undertaken by von Helmboltx and Fiotrowskl about 1863, 
in which the sphere was suspended by a torsion fibre, and made 
to perform small torsional oscillations about a diameter. 

Almost all calculations relating to small osdlUtk>ns proceed 
upon the basis that the squares and products of quantities, upon 
which thd disturbed motion depends, maybe neglected, This in¬ 
troduces 1 great simplification into the work, and enables a variety 
of problems, which would otherwise be exceedingly Intractable, 




March 30, 1893] 


NATURE 


5i3 


to be solved by fairly simple methods There is, however, 
another class of problems of great practical importance, in which 
jt is not allowable to neglect these quadratic terms, and towards 
the solution of such problems theory has as yet made little 
progress 

When a sphere is constrained to move along a horizontal 
straight line, but is otherwise free, it is well known that if the 
surrounding liquid 1 b supposed to be fnciionless, its only effect 
is to increase tne merlin of the sphere by half the ma&s of the 
liquid displaced The sphere accordingly requires a larger 
impulsive force to start it than if the liquid were absent, but 
when once started it continues to move with its velocity of pro¬ 
jection. But when the sphere is surrounded by an actual 
liquid, Us velocity gradually diminishes until it ultimately comes 
to resL, and this fact shows very forcibly the necessity of taking 
the viscosity of the liquid into account in problems of this cha¬ 
racter I obtained a few years ago a mathematical solution, 
which shows that this effect must necessarily be produced by a 
viscous liquid, but the solution is an imperfect one, as mathe 
matical difficulties compelled me to disregard the quadratic 
terms 

It is always a great advantage when the solution of a mathe' 
matical problem can be made Lo depend upon a single function 
which satisfies a partial differential equation and certain boundary 
conditions This is always the cose when a solid of revolution 
moves along Its axis in a viscous liquid which is initially at rest, 
or has an independent motion which is symmetrical with respect 
to iheaxib In this particular class of problems, the motion can 
be expressed by means of Stokes’s current function in the follow¬ 
ing manner —Let s be measured along, and r perpendicularly 
to the fixed straight line with which the axis coincides during 
the motion , let w and u Le the velocities of the liquid in these 
directions ; then — 
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and v is the kinematic coefficient of viscosity 

So far as I am aware, no senoui attempt has been made to 
obtain a solution of this equation in a suitable form, even when 
the solid is a sphere. The equation is well worthy of the 
attentive consideration of mathematicians , and although it is an 
intractable one, it must be recollected that a general solution is 
not required, but only a particular one which is suitable in the 
case of a sphere It will be quite time enough to comider the 
possibility of obtaining solutions of a more general character, 
when the appropriate one in the cose of a sphere has been dis¬ 
covered It is also important to recollect that In most problems 
which are of practical interest, v 11 a small quantity (about 014 
In C G S. units for water), and consequently an approximate 
solution In which * 10 supposed to be small would meet the 
exigences of the case. 

When a solid body Is moving through a liquid, one of the 
boundary conditions ia that the normal velocity of the solid 
must be equal to the component along the normal of the velocity 
of the liquid In conrftct with It If the liquid ia fnciionless, thiB 
condition is the only one which hoi to be satisfied ; but whan 
the liquid Lb viscous, a further question arises as to the law which 
expresses the effect or the tangential stress exerted by the liquid 
upon the solid When the motion Ib very slow (as in the case 
of problems relating to small oscillations) the experimental 
evidence Is In favour of the hypothesis of no slipping f but when 
the velocity is considerable, the experimental evidence is not 00 
satisfactory. The partial slipping which Lakes place under these 
circumstances must depend partly upon the nature of the liquid, 
and portly upon that of the surface in contact .With it, and the 
tangential stress to which it gives rise is probably approximately 
proportional to the square or the relative velocity. 

When the motion ii symmetrical with respect to an axis, 
the stresses due to viscosity esn be calculated as soon as the 
value of ^ la known, the resistance which the liquid exerts on 
the solid con be found, and iheequatlon of motion written down 
and Integrated. This process is, however, an exceedingly tedious 
one 1 bat it can always be dispensed with In the case of a single 
solid by employing the principle of momentum When the 
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motion ib not symmetrical with respect to an axis, 11 cannot be 
expressed in terms of , but if the velocities of the liquid can 
be found from the hydrodynamical equations, the components of 
the linear and angular momenta of the liquid can be calculated, 
and by applying the principle of momentum 10 the compound 
system composed of the solid and the surrounding liquid, the 
equations of motion of the former can be obtained Since the 
momentum of the system is obviously a function of the six co 
ordinates of the solid, this principle furnishes a sufficient number 
of equations for the determination of the motion 

When there la more than one solid, the principle of momentum 
ls insufficient to determine the motion , but if the velocities of 
the liquid in the neighbourhood of each solid could be found, 
Lhe force and couple constituents of the resistance could be 
calculated, and the equations of motion of each solid written 
down, Lagrange’s equations in their ordinary form cannot be 
employed, as viscous motion involves a conversion of energy 
into heat, but problems which can be solved by an indirect 
method can usually be solved by a direct one, and I feel con¬ 
fident that equations analogous to Lagiange's equations exist, 
by means of which the mution of a number of solidB in a viscous 
liquid can be found without going through the above-mentioned 
process A form of Lagrange's equations has already been dis¬ 
covered, which is applicable when tho viscous forces depend 
upon a dissipation function which ib expressible as a homogeneous 
quadratic function of the velocities, and the circumstance that 
a dibsipaiion function also exist* in the hydrodynamical theory, 
although it is expressed m a different form, furnishes additional 
grounds for believing in the existence of equations of this chi’ 
racLer, The discovery of such equations would constitute an 
important advance in the theory of viscous liquids 

A D Basset 


SCIENCE IN THE PUBLIC SCHOOLS AND 
IN THE SCIENTIFIC BRANCHES OF THE 
ARMY 

/^\N Friday last Mr Campbell Bannerman received a 
^ deputation on this subject in his room in the House 
of Commons There were present Sir Henry Roscoe, 
the Head Master of Rugby School, the Principal of 
Cheltenham College, the Head Master of Clifton College, 
Sir B Samuelson, Prof Jelf, and Mr Shenstone Lord 
Playfair, Sir John Lubbock, and Sir Henry Howorth 
would also have been present, but they were prevented by 
other engagements. The following is a brief account of 
the proceedings — 

Sir Henry Roscoe, in introducing the deputation, said that 
he Had introduced a deputation on this subject to Mr Stanhope 
about five yean ago, and that if the suggestion! then made had 
been adopted the present deputation would not have been 
necessary. After some remarks which showed Lhe Injustice of 
the present system to the more scientific lads, he pointed out 
several methods by which this injustice might be removed, 

The Head Master of Rugby, Dr. Pemvsl, expressed his 
strong feeling of the importance of the subject alike to the 
service, the cadets, and tne schools, and said he wished to see 
both modern languages and acience duly encouraged, he 
thought they might both be made compulsory, as he believed 
that early education should Test qn a wide basis, and that 
specialising should only be encouraged later. Alluding to Lhe 
work in science done at the Royal Military Academy, Dr 
Fercival mentioned that he knew of one cadet who, owing 
to the absence of any higher teaching there at the earlier 
stages, was lately learning science which he, the cader, was 
well fitted to teach 

The Principal of Cheltenham College, Mr James, confessed 
that his o#n Interests and conviolions on educational matters 
were those or a linguist rather than those of a man oi science, 
but practical experience showed him that the present system 
told moat unfairly against scientific boys who entered Woolwich , 
science wu being gradually edged out Many Glher 
masters of public schools felt with the deputation He thought 
alio that the present system tended to the disadvantage of the 
smaller schools, where science was often exceedingly well 
taught He hoped that in making any changes the authorities 
would be careful to consider the interests of linguistic boys, and 
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would not add to the number of subjects taken up at entrance, 
for boys were already overburdened in their preparation 

The Head Muster of Clifton College, Mr (Ilazebrook, said 
that thu was a question on which the public schools had a strong 
claim to be heard, since an increasing number of boys passed 
direct from them to Woolwich—the proportion last July being 
about four-fifths of all Lhe candidates But the discouragement 
of science was not so serious to the great schools as to Lhe 
smaller and less expensive schools, where as a rule science is 
well taught, but not German. He thought it undesirable that 
these latter should be debarred from competition It was not 
only by the assignment of marks that Bcicnce was now dis 
couraged, hut also by the system of instruction Boys who 
went up to Woolwich tolerably proficient in chemistry were put 
back to the elements, and at the end of their hint year knew 
less than when they entered Such boys were naturally inclined 
to complain that science at Woolwich was a farce, and to urge 
their friends at school to lake up another subject u huh was 
treated more seriously 

Further remarks were made by Sir B Samuelson, who 
especially advocated the encouragementof all types of boys from 
the public schools, by Prof [elf, and by Mr Shenstone State¬ 
ments were made by the Director-General of Military Education 
and the Inspector-General of Fortifications , the latter officer 
emphasised the importance of German and of electricity, and said 
many cadets were markedly deficient in the latter subjects when 
they left Woolwich In concluding, Mr Campbell-Bannerman 
expressed his obligation to the deputation, and his sense [of the 
importance of the matter brought under his notice, whichjwould 
have his moat careful attention 

It will be seen from this report that the position of 
cadets of scientific ability at the Royal Military Academy 
is, as we pointed out some time ago, far from satisfactory, 
and that this view 13 now not only held by men of science 
but also by many head masters and by distinguished 
members of the military profession, who on this and on 
other occasions recently have spoken clearly on the sub- 
lect 

The main defects of the present system seem to be — 
(1) That science and German, two subjects which ought 
to go hand in hand in the early education of officers of 
the scientific branches, are at present brought into dis¬ 
tinct conflict; (2) that in effect so great a bonus is given 
to Gentian in the course of work at the Royal Military 
Academy as to be likely very soon to drive science out 
of the entrance examination, and to a corresponding 
extent out of the public schools , (3) that the standard 
of work of the cadets in science, and particularly in 
electricity when they leave the Royal Military Academy, 
is lower than it ought to be in very many cases 

Of these defects the last, which is doubtless largely 
the outcome of Lhe first two, is probably tho most import¬ 
ant, and it will never be remedied so long as the authori¬ 
ties cling to the idea that a sufficient knowledge of 
several branches of science can be given to the cadets, 
even when they are quite new to such studies, in the 
moderate amount of time that can be spared for them 
during the comparatively brief course of work at the 
RoyaJ Military Academy That this idea is wrong we 
have pointed out again and again If those who are 
responsible for the education of the cadets at Woolwich 
really desire that the cadets shall attain to a higher stan¬ 
dard In science, they must not only encourage the admis¬ 
sion Of lads of scientific ability, but they must either set 
apart much more time to such work at the Academy, and 
give opportunities for, and more encouragement to, 
advanced work on the part of those who take up the 
subject, and do well in it at the entrance examination , 
or, if the giving of more time to science at the Royal 
Military Academy is impracticable, as is very possibly 
tho case, they must so alter the conditions of the entrance 
examination as to secure that the cadets shall learn their 
elementary chemistry and heat at school, and be able to 
devote their science work at Woolwich wholly to elec¬ 
tricity, which Is technically of such great importance to 
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them, but to which at present they can only give a portion 
of their tune 

By doing this the authorities of the Academy will not 
only advance the interests of the service, they will also 
avoid that discouragement of the more scientific cadets 
and of the teaching of science in schools which is ad¬ 
mittedly a result of the present system as a whole 

In conclusion, we would urge strongly what was pointed 
out by Sir He nry Roscoe on Friday, that it 19 not merely 
scientific knowledge but scientific ability which is wanted, 
and that it is only by giving due weight to science at the 
entrance examination and afterwards that this can be 
secured 


CLIMBING PLANTS' 

HIS forms the fourth part of A F W Schimper’s 
“ Botamsehe Mittheilungen aus den Tropen,” and 
is devoted to the description and illustration of the 
various adaptations for climbing exhibited by native 
Brazilian plants observed on the sp. t Following 
Darwin, the author distinguishes four different classes 
of climbing plants, according to the manner m which 
they climb , but his four classes are not quite the same 
Darwin divided them into those having stems which 
twine spirally round a support , those which climb by 
means of irritable organs , those which climb by means 
of hooks , and those which climb by means of roots 
Darwin's investigations, it will be remembered, were 
chiefly directed to the elucidation of the phenomena 
exhibited by twiners, and such plants a9 climb by means 
of tendrils Schenck treats in a general way of all four 
classes of climbers , and his work is more in the nature 
of a text-book than an account of experimental research 
He divides climbing plants into Spreizkhmmer, Wurzel- 
kletterer, Windepflanzen, and Rankenpflanzen, corre¬ 
sponding nearly to the hook, root, twining, and tendril 
climbers of Darwin and others Rut the Spreizklim- 
mer include all climbing plants that neither twine nor 
possess either irritable climbing organa or clinging roots, 
whether armed or unarmed Thus the least organised of 
climbing plants are those having weak, slender, rampant 
stems and branches which grow up among other plants 
and rest upon them without any other means of sup¬ 
port p whilst the most perfectly developed climbing 
plants are those provided with highly sensitive nutating 
tendrils, such as the Cucurbitaceae and the Passifloraceffi 
It is difficult to find an exact English equivalent for 
“ Spreizklimmer,” but “incumbent climbers” might be 
employed to designate this class Twiners revolve with 
the sun, as the hop (Hamulus Lupulus), or against the 
sun, as the scarlet-runner bean (Pkaseolus vutgans) , 
but Schenck agrees with Darwin and other observers 
that they are not sensible to contact It is only the plants 
classed as tendril-climbers that exhibit this property, 
and this irritability is developed both in caulomes and in 
phyllomes—that is in branches and in leaves, more or less 
modified for the purpose In England there are only 
three woody climbers, namely : the ivy, a root-climber , 
the honeysuckle, a twiner; and Clemntis vttalba , a leaf¬ 
stalk climber, but in Brazil, and in other tropical 
countries, they are exceedingly numerous, and present a 
great vanety of adaptations to this end Dr Schenck, 
however, does not confine himself to Brazilian forms. 
He briefly reviews all the types that have come under his 
observation. Planti climbing by means of tendrils (Irri¬ 
table organa), conceived m the wideBt sense, are 
classified according to the organs, or parts of the 
organa, by means of which they climb. First he 
takes the leaf-climbers, which climb by means of 

1 " Beitrflii nr Biologic und Anatomic der LIAdcd lm Betoadeno der Jo 
Brwlun oinhdmiAchn Antn M MU 7 1 olein Von Dr H Sotvcnck. 
Gena * Gniuv Fischer, iBga ) 
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sensitive revolving leaflets ( Fumnna ), by the petioles 
(Clematis and Trop(zolum) y by the tips of the leaves 
(Ttilcmdsia and Flagellana) Then come the leaf-ten¬ 
dril climbers proper, such as Ptsurn sativum and Cob<ta 
\candens But the almost peculiarly tropical branch- 
climbers, plants climbing by means of modified caulomcs 
(branches or inflorescences), present the most singular 
forms Dr Schenck divides tnem into branch-climbers 
roper, which have elongated naked or leafy revol\ ing 
ranches clasping the branches of other plants , hook- 
climbers, which develop hook or claw-like supports , 
" watch-spring" climbers and thread-climbers The 
grape-vine and passion-flower are classed under the last 
The climbing organs of the "watch-spring” type are very 
curious They are naked, attenuated branches, which 
roll up in one pUne, forming a loose elaslic spiral, be¬ 
tween the coils of which the support is caught Tne spirals 
usually thicken only at the point of contact, thereby 
effecting a firm hold of the support Dr Schcnck does 
not enter deeply into the anatomy of climbing organs, 
though he states that differentiation of the tissues of 
sensitive organs only takes place after contact The 
plates are all devoted to the illustration of the external 
morphology of climbing organs A systematic list of 
genera containing climbing species is given, and there is 
also a chapter on the geographical distribution of climb¬ 
ing plants W Hon ing Hkmstfv 


CLAP HAM JUNCIION AND PADDINGTON 
RAILWAY 

r PHE statement that appeared in the press towards the 
A end of last week, that the promoters of this railway 
had applied to the committee who rejected the bill for 
permission to bring the subject again before the House 
of Commons did not represent the fact What really 
occurred may be gathered from the following extract 
from the Times of Saturday, the 25th inst —- 

11 It had been the intention of the promoters of the 
Clapham and Paddington Railway Bill to ask the com¬ 
mittee, presided over by Sir J Kennaway, to grant per¬ 
mission to have the bill recommitted, in order to meet 
the objections as to electric traction raised by the Royal 
College of Science and the City and Guilds Institute 
After a private consultation with the chairman, it has 
been decided that the public application to this effect 
should not be made until some arrangement has been 
come to with the authorities of these institutions in the 
Exhibition Road, and until steps had been taken to hnd 
out whether they would agree to the substitution of cable 
for electric traction on that portion of the line coming 
within the radius of the scientific colleges " 

Even the preceding corrected statement rather repre¬ 
sents the aspect which the promoters would like the 
matter to assume than the strict truth For as a matter 
of fact it has been pointed out fir9t that the passage 
of the electric locomotives and the train of iron- 
framed carriages running nearly due north and south 
within some 40 feet of magnetometers would stop all 
work, even if the motive power were a cable , secondly, 
that the vibration caused by the quick movmg trains ana 
by the slapping cable wouM be ruinous ; and lastly, that 
no one but an over-sanguine company promoter would 
imagine that an electric railway with a fragment worked 
by cable in the middle would be a lasting arrangement 
Let but the bill pass, and within six months after the 
railway was open an interesting collection of broken 
cables would be on exhibition in the Houses of Parlia¬ 
ment It Is amazing that the question of the shifting of 
the route of the proposed railway a few hundred yards to 
the east or west of Exhibition Road seems to be altogether 
neglected. 
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NOTES 

Honour has been done lately to two British men of science 
by the Academy of Sciences of the Institute of France On 
March 6 Sir Joseph Litter was elected a Foreign Associate in 
succession to the late Sir Richard Owen, and on March 20 Sir 
Henry Roscoe was elected a Correspondent in the section of 
chemistry in succession to the late M Abna 

Thk Brazilian expedition, under charge of Mr A Taylor, 
for the observation of the Holar eclipse has arrived safely at 
Ceara 

Tut- Liverpool Marine Biology Committee have recently 
appointed Mr J Henry Vanttone, from Prof Howes' 
Laboratory at the Royal College of Science, SouLh Kensington, 
as Resident Curator of their Biological Station at Port Erin 
in the Isle of Man The important addition which has been 
made to the station during the winter, viz a two stoned lank 
and aquarium house, is now finished, and will be open for use 
at Easter, when Prof JJrady, Mr Thompson, Prof Herdman, 
and several other biologists are going to Port Lnn to wmk 
Nine investigators and students have already applied for 
accommodation at the station during April, and others ire 
coming at later periods during the summer, so there seems 
every prospect of ihe ms'iuiuon being well used this season 

In connection with the conveisazione to Lie held at the Royal 
College of Surgeons of England on July 5, to celebrate the 
jubilee of the Fellowship of the College, it has been decided, 
as this year is also the centenary of the death of John Hunter, 
to organise an exhibition of pictures, MSS , books, furniture, 

, connected with the great surgeon In addition lo the 
articles which are the property of the College of Surgeons, the 
exhibition will include other relics, the loan of which has been 
kindly proim&ed by the present possessors The librarian of 
the College will be pleased lo give further information to any 
owner of Hunterian relics who may be willing to lend them for 
exhibition 

A successful conversazione was held by tht students of 

the Royal College of Science in the South Kensington Museum 
on 1 hur&day, March 23 Mr C V Boys concluded the 
various entertainments by exhibiting Mr Henry Dixon'* photo¬ 
graphs of spiders walking on wnrer, Lord Rayleigh's and hls^ 
own photographs of bursting bubbles, and by showing hia inle- 
rciung experiments with soap bubbles 

Thk counul of the CiLy and Guilds Institute for the Advance 
ment of Technical Education have nominated the following ai 
members of the Technical Educational Board of the London 
County Council, vu .—Mr Herbeit Saunders, Q C , Sr Owen 
Roberta, and Dr W, J. Russell, F R S 

The Camera Club announces that the seventh annual Photo¬ 
graphic Conference will be held in the theatre of the Society of 
Arts on Wednesday and Tfemvday, April 12 and 13, under the 
presidency of Captain W. d* W, Abney, F.R.S Papers will 
be read by aome of the Uadlog^Bludents of photography, and 
all photographers are invited to lake part in the conference 

Some Lime ago the Egyptian Government appointed a com¬ 
mission to examine the building in which the archaeological 
collection is housed at Ghizeh This commission has now 
finished lU investigations, and, according to the Cairo corre 
■pondent of the Timcs t its report shows the condition of the 
building to be even more dangerous than it was known to be. 
A fire would completely destroy the budding in the coarse of a 
few hours, The Egyptian Government propose to have the 
Mow am made fireproof at a probable cost of ,£90,000, but tho 
result Is not expected to be satisfactory A new building on a 
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more accessible site would be very m ^ch better, but unfortun¬ 
ately the Egyptian Prime Minuter declines to sanction the 
necessary expenditure, which would be about ,£130,000. He 
seems Lo have a very inadequate conception o£ the extra 
ordinary interest and importance of this famous collection 

The Gottingen Society of Sciences has recently proposed the 
following prize subjects —For 1893 From Rontgen and 
Kundi's researches on changes m the optical properties of 
quartz in an electrical held, there seems to be a dose relation 
between the electro-optic phenomena and elastic deformations 
of that substance by electrostatic force An extension of this 
inquiry to a large number oT piezo electric crystals of various 
properties of symmetry seems desirable , and attention should 
be given lo whether the phenomena are due exclusively to the 
deformations occurring in the electnc field, or also Lo a direct 
action of electrostatic forces on light motion For 1894 Between 
the state of a hard elastic body and that of a liquid are a senes 
of intermediate states, producible by mixture 1 he properties of 
these need elucidation by experiment, and especially it should 
he investigated how in the case of viscous bodies the laws of 
those movements vary, which, in the cose of liquids of small 
viscosity, can be used to determine internal friction Papers to 
be sent in with motto, &c , before the end of September in 
each year. The prize in cither case is about ^25 

The following are the arrangements for lectuies at the Royal 
Victoria Hall during April —April II, Principal Garnett, 
"Some Pioneers of Electricity," with experiments , April 18, 
Prof A C Hnddon, "The Life of a Fapuan Savage," with 
lantern illustrations taken by ihe lecturer in New Guinea ; 
April 25, Prof Hudson Beare, “The Printing Press" with 
special reference lo newspaper work 

Mr G P Bailey writes to us that the meteor seen on 
Saturday, March l8, by the Dundee correspondent whose com¬ 
munication we printed last week was observed also at Kings- 
land, Hereford Mr Bailey was informed of it by the observer 
on the following day From what Mr Dailey can gather, the 
meteor appeared about 6 20m a north-north-easterly direction 
When first seen it was evidently nearing the end of its flight, 
and after moving towards the north west for about three Reconda 
it was hidden by an intervening hill The trail left behind was 
visible for about twenty minutes When first seen the altitude 
would be about 30° 

THE weather during the past week has been exceptionally 
fine in the British Islands, owing to anti-cyclonic conditions, 
which extended over the whole of western Europe During the 
first part, the day temperatures were much above the average, 
generally exceeding 60“, and even reaching 69" in the Midland 
and eastern counties, while the nights have been very cold, with 
sharp frosts on the ground, and fog was prevalent in many partj 
in tho early morning The range of temperature has conse¬ 
quently been very Urge, exceeding 40° in the twenty-four hoars 
on one occasion. On Sunday both solar andjlunar haloes were 
visible at many stations in the south, and the anti cyclone 
partially disappeared from western Europe , but these Indications 
of disturbed conditions were only of a temporary character, 
although the barometer began to fall Irregularly, The day tem¬ 
peratures became several degrees colder, owing to the persistence 
of easterly winds, but the readings were still high for the season. 
A special characteristic of the week has been the dryness of the 
atmosphJlkl scarcely any rain having fallen In any part of the 
British Iattftd*, with the exception of a quarter of an loch 
measured Valencia Observatory on the 25th Instant The 
Wetkly wmhtr Rtperl shows that for the first quartet 1 of the 
present year there Is a deficiency of rainfall In all districts, 
amounting to nearly four inches in the west of Scotland, The 
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percentage of possible sunshine for the week ended the 25th 
instant wu higher in nearly all districts than any obtained in 
the month of March since sunshine recorders were established, 
in l&fll The duration ranged from 36 lo 66 per cent in Scot¬ 
land, 52 to 60 in Ireland, and 62 to 82 in England, while in the 
Channel Islands the percentage was 91“, being a higher weekly 
value than hitherto recorded at any time of year 

The Deutsche Seewarte has recently published part v, of the 
observations made under its auspices beyond the sea The 
stations now number sixteen, of which six are in Labrador, five 
in Africa, one in each of the following places —Korea, Apia 
(Samoa), Brazil, Arabia, and Persia Four of the stations 
included in this part are new, viz Tripoli, Baliburg (West 
Africa), Apia, and Campinas (Sab Paulo) The observations 
are taken thrice daily, with good instruments, and all needful 
particulars arc given about the stations, so that the series forms 
a very valuable contribution to our knowledge of the meteorology 
of remote regions 

Wk have received from Mr S B J Skeitchly an account of 
a remarkable cold wave which passed over the southern part 
of China in January last Since the establishment of the Hong¬ 
kong observatory in 1884 the lowest temperature observed in 
any previous month was 40 3, and this did not last more than 
an hour, but from January 15 to 18 inclusive the thermometer 
did not rise above 46°, and fell as low as 32" at the sea level on 
the 18th Simultaneous observations collected for 4b. p m 
from other localities show that the cold wave travelled a con 
siderable distance from the north to the south ot Hongkong 
1 he readings were —Canton 37°, Hongkong 35 s , Macao j6° on 
the l6th, and Haiphong 46° on the 17th The comparative 
seventy of the cold is also shown by the following values de¬ 
duced from Hongkong observations for January 1884-8 — 
Mean minimum 56° I, absolute minimum 41" 8 Dr Doberck 
reported lhat neither snow nor had was seen in Hongkong, 
but the hills appeared to be covered with snow or hoarfrost, 
and a few hundred feet above Lhe sea level both Lhe grass and 
branches of the trees were covered in unusually clear and trans¬ 
parent ice, without any appearance of crystallisation The 
Chinese, who had never seen such a sight, brought down a 
quantity and sold it as medicine At Macao, however, a 
quantity of soft hall fell and lay from 3 Lo 6 inches in depth 
where Lhe wind had drifted It The effect upon vegetation a 
few hundred feet above the sea was disastrous ; nearly all the 
trees seemed burnt up, and nearly Lhe whole otihe butterflies on 
the wing were lulled Thu was the coldest spell known to have 
occurred in China for over fifty years, and It was apparently due 
to a tongue of cold air being pushed below the warmer stratum 
The atmospheric circulation at the time was anticy clonic, and 
snowstorms were reported from the northward and eastward of 
Hongkong 

The Centra) Physical Observatory of St. Petersburg has com¬ 
menced from January last the issue of a monthly meteorological 
bulletin referring to European Rutila. It contains four pages 
of tabular matter, one of which includes the observations taken 
at 73 telegraphic reporting atatlom, and the other three contain 
rainfall observations taken at 312 stations, all the monthly 
means being calculated according lo the Gregorian calendar 
The tables are followed by a general discussion of the weather 
of the month, and of the various meteorological elements, and, 
lastly, a map u given showing the mean monthly isobar*, iso¬ 
therms, and distribution of rainfall. Wiih the exception of the 
preface, which Dr Wild hu translated into German on a fly¬ 
leaf, the whole of the work Is written la Russian, which, 
although one of the moat methodical of modern languages, is 
not yet generally read In Western Europe, 10 that the oiefhlnefls 
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of Lhis valuable publication 11 more re&trlcted than it otherwise 
would have been 

AN instructive record of medical experience at Davo^ Plat/ 
19 given by Dr Spengler in Fartscht UU dtr kranLmpflege It 
relate! to the two and a half ycan from November 1887 to May 
189a Communication ib kept up with patienti after leaving, 
and the statistics give, in 177 cases, 28 8 percent (51 lojcs) as 
“cured,” 140 per cent as “perfectly lit for work,” 170 as 
“still 111 ,” and 31 6 as dead (In 17 cases, or 9 6 per cent , 
there is no record ) Thus, a permanent cure seems to have been 
effected in 42 S per cent of the cases It is noted that moat of 
the patients were subject to influenza in the epidemic of 
1889-90 Dr Spengler gives details of the treatment followed 
at Davoi We note that, at the outset, till acclimatisation is 
completed, and the patient has alept well one or two weeks, he 
lies much in the open air, and takes little exercise Patients 
who come with fever goon lose it, and for this reason Dr 
Spengler has found Koch’s much denounced tuberculin advan 
togeous in certain cases, and still makes use of it The local 
or valley wind at Davos is always from the north-east, so that 
patients can enjoy the sun on the south side of the houses , and 
in this Davos has an advantage over the Lngadinc valley (also 
lying north-east to south-west), where the valley wind is from 
the souLh-west 

Prof Elihu Thomson in the EleUncian gives an account 
of a curious case of the apparent attraction of closed circuits by 
an alternating magnetic pole He finds that when a disc of 
copper ia brought near (he pole of an electro magnet traversed 
by an alternating current it is at first repelled, but that if its 
diameter 11 less than that of the core of the magnet, the repulsion 
diminishes as it gets nearer and at lost becomes an attraction 
The explanation given is that the currents induced in the dl&c, 
on account of its small diameter, do not suffer ai great a lag as 
when induced in rings or discs which surround Lhe pole , 
hence the repulsion is feeble, ko that it is at last overpowered 
by the attraction between the induced currents and the iron of 
the core 

At a recent meeting of the SqcilIl Fran<,aise de Physique 
M d’Arsonval gave an account of his experiments on the 
physiological effects of electric currents of high frequency 
The currents uied ranged from one-half to two amperes and were 
obtained as follows The internal coatings of two small Leyden 
jan were connected to the terminals of a large Rhumkorff cod, 
while the internal coatings were connected through a spiral of 
from fifteen to twenty turns of thick copper wire When a 
spark puses between the terminal knobs of the coil, oscillations 
are set up, and on account of the self induction of the spiral of 
wire If the person or tissue to be experimented on is connected 
to the two ends of thifripiral it will be traversed by a current of 
very high frequency. The following results were obtained — 
(1) The currents are not felt although they are of sufficient 
strength to light up a lamp requiring two amperes, when held 
between two persons who complete the circuit (2) The 
power of feeling the effects of current! of low frequency is 
diminished in sJl parts of the body traversed by these high 
frequency currents (3) Zonestae formed round the electrodes 
(which consist of wet sponges) In which all sensitiveness to pain 
is for the Lime being lost (4) A remarkable effed* is observed 
on the nerves which regulate the sice of the blood-vessels (vaso¬ 
motor nerves), Tor the vessels dilate to such an extent that in 
some cases, when an animal was subjected to the current, the 
arterial pressure fell more than a quarter of its normal value- 
M. d'Arsonval maintains that these observations show that the 
reason thase currents are not felt cannot be owing to their being 
-confined entirely to the skin. He also suggests as the true 
4 *pta 0 atlon that the frequency Is so high that the sensory nerves 
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are not affected, just as the auditory and visual nerves are not 
sensitive to vibrations of certain frequencies 

The Royal Commission appointed to investigate the con¬ 
dition and educa‘ion of the Idind, the deaf and dumb, &c , did 
everything in its power to secure Lhe best evidence Lhat could 
be obtained Among those who brought forward facts as to 
the deaf were the well-known American authorities. Dr L M 
Gallaudet and Dr A G Hell LasL year Lheir evidence was 
printed in America, wiLh some other matters, in a separate 
volume, and an elaborate index was prepared by Dr J C 
Gordon. This index has been carefully leviscd, and has now 
been issued by the Volta llureau, Washington, the compiler 
having added to its value by the preparation of various “ notes 
and observations " The volume may be of considerable '■eivice 
to serious students of the subject 

The Foard oj Tiadt Journal gives an account of 
a very interesting report prepared by M P Moudlefert, P10' 
lessor at the National School, Grignons, on the vineyards at 
Cyprus He thinks that by its situation, its broken surface, its 
general incline, rising from sea-level to an altitude of over 6000 
feet, Cyprus offers the most varied and favourable conditions 
for the cultivation of the vine This cultivation is, even at the 
present day, of real importance, not only from its area, which 
covers almost 145,090 deliriums (100 deunums - 2 47 acres), 
but from the value of the produce it yields, which exceeds 
3,500,000 franca, and affords a livelihood to over 10,000 
families The method of cultivation, however, and the manu¬ 
facture of the wine fall far short of what they should he, and 
this is owing to the ignorant e and the poverty of the people 
M Mouilleferi gives elaborate instructions as to the changes of 
method which he considers necessary, and expresses his belief 
lhat if they were adopted Cyprus might become “ the vineyard 
of Great Britain ” One of his proposals is that a professor of 
agriculture should be appointed who would confer with the 
villagers and gradually induce them to adopt the proper sysLcm 
of vine cultivation Meeting! and exhibitions, at which prizes 
were given, would also, he thinks, be an excellent way of 
encouraging the producer to improve hu method of cultivation 
and his produce 

In the current nurabei of the Mediici ratican Naim ah st it is 
noted that upwards of 60 per cent of the earthquakes lhat have 
been recorded have occurred during the six colder months of the 
year—Lhe maximum number in January and the minimum number 
in July. These are the results of calculations for the whole area 
of the globe The calculations made for separate earthquake 
districts are said to be in fall accord with them, and to show in 
some coses even a greater proportion for the cold than for the 
warm season This is especially the case in the Mediterranean 
area, where the namber of shocks experienced during December, 
January, and February are to the number felt during Jane, July, 
and August as 5 to 2. 

The Technical Instruction Committee of the Essex County 
Council has published what it calls a “Report and Hand¬ 
book," The volume contains a most creditable record of work 
done during 1892, and ought to be of no small service to similar 
committees id other parti of the United Kingdom 

Messrs. Gauthixr-Villarb have issued the fifteenth report 
of the International Committee of Weight! and Measur#h The 
report relates to the work done in 1891, ^ & 

The fifth volume of the “(F.uvres Completes de Chriitlan 
Huygens " has just beef) published I* consists of correspond¬ 
ence tarried on in 1864-65 This magnificent edition, to 
which we have repeatedly called attention, is being Issued by the 
Bod 4 te Hoi land xi ■« des Sciences. 
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Messrs J. U BaiiliIrk ei Fils, Pans, have Issued the 
first volume of a work entitled 11 Elements de Paleonlologie,” 
by Felix Bernard No fewer than 266 figures appear in the 
text The same publishers have issued in their " Bibhotheque 
Scientifique Contetnporaine ” a book on M Les Lichens, 1 ’ by 
A Acloque He deals with the anatomy, physiology, and 
morphology of the lichemc organism 

Messrs George Bell and Sons ha\e issued the second 
volume of Mr George Massee's 11 British Fungus-Flora,” a 
classified text hook of mycology The work will be completed 
in three volume' 

Prof 11 Koto has contributed to the Journal of the College 
of Science, Imperial University, Japan (vol v part 3) a learned 
paper on the Archaan formation of the Abukuma Plateau 
The paper is illustrated with several platen 

Messrs Bah Lit re, Tindall, and Cox have published a 
second edition of Veterinary Captain F Smith's " Manual of 
Veterinary Hygiene ” The only important alterations in the 
book are those irv the chapter on ventilation 

A valuable “Catalogue of American Localities of 
Minerals,’ by Prof E S Dana, has been reprinted by Messrs 
John Wiley and Sons from the sixth edition of Dana's ** System 
of Mineralogy ” 

r l lit Wagner Free Institute of Science proposes to issue a 
reprint of T A Conrad's monograph of “ The Medial Tertiary 
Fossils of the United SlateB," if subscriptions lor 150 copies can 
be obtained The original plates would be reproduced by a 
process or photo engraving, and a brief introductory chapter 
and a table would show the present state of the nomenclature of 
the species contained in the work 

Starting with an observation by Hcrz, that the cathode j 
rays causing phosphorescence can pass through thin metallic 
plates, Herr Lenard has recently made some interesting experi¬ 
ments (described to the Berlin Academy) with an arrangement 
in which the raya from a imaJ] aluminium disc (as cathode) were 
projected on a thin aluminium 11 window 0 (o 003 mm thick), 
in a thicker metal plate at the opposite end of the tube The 
lateral anode was connected to earth, and a large inductonum 
was discharged through the tube These cathode rays passed 
through the window, and made the air family luminous, \\ ith 
bluish light, brightest at the surface of the window There wbj 
a strong smell of ozone Phosphorescent bodies, bodies brought 
near the window, glowed, having the same colour as in vacuo 
At about 2 4 Inches distance the phenomenon ceased , it also 
ceased when the cathode rays were deflected with a magnet, qr 
when a screen of sufficient thickness was interposed But 
owing to diffuse spread of the rays the phosphorescent action 
extended into the shadow of the opaque screen This field of 
observation beyond the window could be enclosed and evacuated, 
and the higher the vacuum, the greater was the distance at which 
phosphorescence took place, and the sharper and brighter were 
the rays—indicating (in the author’s opinion) that these cathode- 
rays are a process in the ether Herr Lenard tried other gases 
besides air, and found varying penetration by the rays. When 
coal gu was let pass between the window and the phosphorescent 
body the latter brightened When the field of observation 
(endow) was filled with hydrogen at atmospheric pressure, the 
phosphca 4 seence extended thrice as far as in air at the same 
pressure (viz. to abont 8 Inches) Oxygen and csrbonic acid 
were less penetrabA than air, “One may say that hydrogen 
molecules cause lea turbidity in the ether than those of oxygen, 
and the latter leu than'those of carbonic acid,” 
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Notes from the Marine Biological Station, Plymouth — 
Last week’s [captures include the Nemertine Ltncuj martini* 
( - longissimus) and the long splnedsea-urchin {Echtnus acutus) 
In the floating fauna the principal change has consisted in n 
great reduction In the numbers of Echinoderm larvs and In the 
gradusl disappearance of Aure/ta-cphyrtE, as well as in the ap¬ 
pearance of numbers or Arachnactxs (larva of the Actiman Cert 
anthus), of the Leptomedusa Irene pettuetda (Claus, non 
Haeckel), and of a few Poretllana larvae In addition to these, 
small Obtha medase and the Appendiculanan Oikopltura dioita 
have been abundant, and young Ctenophores and Plananans 
have been occasionally present The Hydroid Eudendnum 
ramosum, the Nemertine Amphiporus pulcher , and the crab 
Portunuv arcuatus are now breeding 

The additions to the Zoological Society’s Gardens during the 
past week Include a Mozambique Monkey ( Cercopi/heeuspygery 
thus ¥ ) from Zanzibar, presented by Mr C E Reynolds , a 
Macaque Monkey ( Macacus cynomotgus ) from India, presented 
by Mr J W Jones , a Coypu {Myopotamu* coypus) from South 
America, presented by Mr Arthur Hunt , a double banded 
Sand Grouse {Piet odes bicmctus) from Senegal, presented by 
Mr H H SharlaQd, F Z S , three Common Peafowls (Pavo 
cris/alut, rf rf 9 ) from India, presented by Mr W Murphy 

Gnmshawe , ten - Fishes {C1 r adin us guppy 1) from Tnnidad, 

presented by the Marquia of Hamilton , a Hawfinch {Cocco- 
thiaustes vulgat u), four Brambhngs (FringiUa montifrin^illa) 
British, purchased , a Hog Deer (Cervus porcxnus) born in the 
Gardens 


OUR ASTRONOMICAL COLUMN 

Comet Holmes (1892 III )—Prof Keeler, in speaking of 
the hypothesis that this comet has been produced bv a collision 
between two asteroids, says that the character of Inc spectrum 
has little to support this view He accounts for the brightening 
on January 16 by supposing that an Increase in the number of 
reflecting particlei in the Bpace surrounding the comet took place, 

1 e by an increase of density, which might result from a con¬ 
traction following the previous!) observed expansion of the 
comet, or, which is more in accordance with the observations, 
from fresh emanations from the nucleus {Astronomy and Astro 
physics for March) 

Apropos of the same hypothesis. Prof C A Young queries 
whether, if the Aneroids v* ere formed by a Berios of “ explosions,' 
breaking up first the original planet and afterwards Lhe pieces 
from it, this might not be an event of that sort—an eruption 
from art asteroid We continue the ephemens for the week — 
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22 58 
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3 33 43 0 

3 < 35 33 


Wolsingham Observatory, Circular No 34—The star 
Ea-Birm 180 6h. 15 5m -t 47° 43' was found to be 10 5 March 
20 and la variable On March r8, a red III Type star, 8 5 
mag was seen at 38 235m +58" n' and may be variable 
Not in D,M. Placet for 1900 

Jupiter and his Satellites— Writing from Arequipa, 
Pferu, Prof. Pickering communicates to Astronomy and Astro 
physics for March an account of the very valuable and Important 
observations that he made during the past favourable opposi¬ 
tion of the planet Jupiter A minute study of the planet’s 
surface gave him the impression that hli surface conriets of a 
11 uniform white mass 01 cloud,” over which ii stretched a 
gauzy and thin veil “of a brown material, resembling In atruc- 
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ture our cirrus clouds Where this veil occurs in denser masses 
there are the belts, and the phenomena of white spots is nothing 
less than holes in this veil itself exposing the uniform white 
layer below During this period of observation the great red 
spat was extremely faint and seemed to belong to the white 
portion beneath, being apparently seen through a hole in the 
gauzy structure Since October S last, when Prof Pickering 
commenced a series of measures with the Jj-inch telescope of 
the diameters of the satellites, some most interesting results 
have been forthcoming It was on that day also that he ob¬ 
served one of these small bodies first as an elliptical figure, and 
then afterwards os a circular one, and later he had the good 
fortune to watch and observe the disc as it gradually began to 
assume the elliptical form After this observation it was found 
that (he other three satellites had at some time been reported 
as representing an elliptical disc, the shortening taking place 
equatorially, thus they would seem to revolve about their minor 
axes To make quite sure that this was the ca.se and not the 
result of some optical delusion, Prof Pickering seems to have 
instituted various experiments, but the elongations, as he says, 

* 1 nevertheless remained persistent in the same direction ,p The 
first satellite then is a prolate ellipsoid revolving about one of 
Us minor axes m a period of 13I1 3m , while Lhe other three 
assume at regular intervals the form of ellipses, these periodic 
changes being produced by the rotation upon their axes 

With respect to the second satellite, the shape of which, by 
the way, ib put down as that of an ellipsoid of three unequal 
axes revolving about Lhe middle one, and whose period of 
rotation is 41 h 34m , a curious observation was made in 
December last. Just about the time of occultation, the equa¬ 
torial diameter being <f decidedly shortened," the satellite 
retained its shape until almost in contact with the hmb, when 
suddenly (l the major axis of its ellipse changed Us posuion 
angle through thiny degrees, becoming parallel to the limb of 
the planet ” With regard to the other two satellites 
Prof Pickering mentions many new facts relating to colour, size, 
rotation, &c , too numerous to refer to here, but we may say 
that he has been led to the conclusion that all the four satellites 
are nothing more than condensed swarms of metontes, like 
Satum'z ring. In Lhe case of each-satellite he gives an ephemens 
which Indicates the time at which each presents its maximum 
elliptical phase, , 

The Horizontal Pendulum —In a volume of 216 pages 
entitled ‘‘Das Horizontal Pendel und seme Anwendung zur 
Beobachtnng der ahsolutcn und relativen Richlungs - Acn 
derungen der Lothlinie," Dr E von Rebeur-Paschwitz brings 
together oil his observations made in Lhe years 1889-92 at the 
observatories at Wilhelmshaven and Potsdam, and also in 
Puerto Orotava on Tenenffe Besides containing a long dis¬ 
cussion on the observations themselves, a very useful collection 
with short notes of the literature on this subject is added The 
pendalum, which was of an isoceles triangle shape, carried a 
small mirror at the middle part of the shortest Bide, the move¬ 
ments of which were photographically recorded with the help of 
sensitised paper and an oil lamp In addition to numerous 
seismical appearances, three distinct periodic pulsations were 
recorded The first he says is with great probability due to 
the different positions of the moon, and after supplying the 
terms containing lunar factors he finds a close agreement 
between the observed and calculated valuer—Lhe observations 
indicating the existence of a tide with a coefficient or o" 01 
With regard to the daily period, ha finds that these movements 
are by no means local, but quite general over the earth’s sur 
face; Lhe real cause of these motions do not seem to have been 
fully brought home, 01 the magnitudes of the amplitudes seemed 
to differ considerably locally ; but in a note Dr, Paschwitz 
mentions that the action of thejnoon on the daily period is In 
■11 case* of great importance. The third and last movement, 
that of the motion of the zero-point, seems to be totally de¬ 
pendent on meteorological conditions. 

The Rising and Settings of Stars. —At the present 
uy there are many who are interested in the calculation of star 

times of rising of stars, &c., for times very remote, 
such as, for instance, m the solution of such problems that have 
&r J Mn with regard to the orientation of temples, occupations, 
HU?***, flfcc. Where we now use the meridian, our early 
uaceitorv adopted the horizon, and It was to this plane that 
referred Bony of their astronomical measurements. The 
‘teUacaJ rising and setting, and the cos ml cal rising and setting 

no. iaaa, vol. 47I 


are only some of the expressions that were in use to define 
different relations between heavenly bodies and the horizon at 
a given time, and only quite recently has the importance of 
such terms a s these been pointed out Id a late publication of 
the Astronomischtn Gesellscfiajt,^^ xx Dr Walter F Wislicenus 
has worked out a set of tables for the computation of the yearly 
rismgs and settings of stars, and the special problems which can 
more easily wilh Iheir help be solved may be stated as (1) 
Given f, a, 8 lhe latitude, obliquity of ecliptic and coordinates 
of a certain star for a ceituin year to find Lbe longitude of the 
sun at the tune of the heliacal rising (2) Given p, #, for a 
certain date, and A for the heliacal rising or an unknown star to 
find a and 8 (3) Given e, a, 5, for a certain date and also the 

value of A at Lhe time of the heliacal rising to find $ the place of 
observation 


GEOGRAPHICAL NOTES 

French exploration towards Lake Chad is being earned on 
steadily and successfully The latest results have been obtained 
by M Maistre, who set out from the Mobangl in July, 1892, 
traversed the south of Boglrmi through the bhan valley, and 
entered Adaraawa by a route never before traversed by Euro 
peaos, ultimately descending the Niger, where the expedition 
reached Akaesa cm March 25 The health of the expedition 
was good, and in Lhe earlier part oC their work friendly relations 
were kept up with the natives In Adamawa, however, there 
were hostile encounters 

Mr Mackinder concluded his course of educational lecture! 
for the Royal Geographical Society last week by a masterly 
discussion of Home of the geographical aspects of British history 
The effect of the position of the British Isles on their history 
was summarised concisely in Lhe statement that Britain stands 
out of the continental world, yet looks into it through its south* 
east window, and looks not merely into the world, hut into the 
great historic avenue of the world’s life Naturally, therefore, 
the centre of Britain’s national and commercial life has been 
drawn eccentrically to the south east corner This accounts for 
the inevitable position of London The configuration of the 
country, with its natural zones of highlands and lowlands, led 
with equal clearness to the distribution of peoples and inter- 
ests, which caused the historic opposition of England and 
Scotland 

Mh and Mrs Theodore Bent, after Borne delay at Mosaown, 
on account or tribal wars, reached Adowa on the way to Aksum 
in the middle of February At Adowa there are HimyanLic 
ruins of some importance, which Mr Bent proposes to study 
before going on to Ak&um, where he hopes 10 have several weeks 
of active arch icologi cal research 

In a recent report on the inangulation of the north-weit por¬ 
tion of South Australia published by the Government of that 
colony, the work of the surveyors during ihe last few years is 
briefly summarised From 1888 to 1890 16,000square miles 
were surveyed In the form of a belt, about fifty miles wide, 
stretching from the Anthony Range to the western boundary of 
the province, a distance of 320 miles Up to the end of the 
1892 season 11,300 square miles of Additional land were sur¬ 
veyed The work in many places was extremely arduous on 
account of want of waur, a supply for the camels having some 
tiaies to be carried for more than forty miles, and for more than 
a year no ram whatever fell 


THE INSTITUTION OF NAVAL 
ARCHITECTS 

THE annual spring meeting of this Institution was held last 
week in the hul of the Society of Arts on Wednesday, 
Thursday, and Friday, March 22, 23, and 24 There was a fan 
number of papers on the (Agendo, of which the following is a 
list — 

On the present position of the cruiser in warfare, by Rear- 
Admiral S. Long. Merchant cruisers considered with reference 
to the policy of maintaining a reserve of vessels by annual sub 
ventloni to shipowners, by Lord Brassey Some considerations 
routing to Ihi strength of bulkheads, by Dr. F, Elgar, On the 
measurement of wake currents, by George A Calvert On the 
new AfomiiefTi formulm for solving approximately various 
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problems connected with the propulsion of ships, br Captain 
E E Goulaeff, Imperial Russian Navy Some experiments on 
the transmission of heat through tube plates, by A J 
Dunton, Engineer-ln-Chief of the Navy Some notes on the 
teatiDq of boilers, by J T Milton, Chief Engineer Surveyor, 
Lloya s Registry of Shipping On an apparatus for measuring 
and registering the vibrations of steamers, by Herr E Otto 
Schlick On the repairs of injuries to the hulls of vessels by 
collisions, stranding, and explosions, by Captain J Kiddle, 

R Ns* On approximate curves of stability, by W Huk Some 
experiments with the engines of the s s Ivtagh, by John Inghs 
On the cyclogram, or clock face diagram, of the sequence of 
pressures in multi-cylinder engines, by F Edwards 

Admiral Long's paper was the first taken, and was a useful 
contribution to t, subject which is more of a military than an 
engineering or constructive interest Lord Brasaey's paper, on 
the other nand, is chiefly of interest to the shipowner from a 
commercial point of view, although a very wide imperial matter 
is encompassed within the scope of the paper Lord Draasey 
maintains that this country cannot maintain her supremacy in 
first-class ocean liners of high speed, and carrying small 
quantities of cargo, in face of the foreign competition sup¬ 
ported by state subsidies. Our own pod office contribution 
for carrying mails is insufficient for the purpose of enabling 
HriUxh shipowners to compete with those of foreign states In 
the humbler class of ocean cargo steamers we can hold our own, 
ai proved by the figures quoted The matter 11 well worthy of 
the attention of statesmen Admiral Long’s and Lord Brossey's 
papers were discussed together, and occupied ihe whole of the 
Wednesday morning sitting 

On the Thursday, the Becond day of the meeting, a paper 
by Dr Elgar was the first on the list, and is the outcome 
of some remarks made by the author in a speech during the 
discussion of Mr Martelrs paper of last year upon a similar 
subject Dr Elgar refers to the report of the Board of Trade 
Committee upon the spacing and construction of water tight 
bulkheads in ships, saying that this report ruses broadly and 
pointedly the question of how the strength of a large area of 
perfectly flat thin steel plating, which is supported at the edges 
and subjected to normal pressure, may be determined by calcu¬ 
lation Thu, the author aays, n the simplest form of the queH 
lion thus raised In applying it to the case of a ship's bulkhead 
we require to deal with a continuous area of plating whose 
thickness is uniform, but with an area made of separate plates 
of varying thickness, and connected with riveted joints, which 
has lUffemng bars riveted across in parallel lines at equal dis¬ 
tances apart Dr Flgar pointed out that what is required is 
further experimental data upon which to base a theory of use to 
ship-designers in determining these points In the discussion 
which followed Dr W H White, the Director of Naval Con¬ 
struction, and assistant controller, supported the author's con¬ 
tention, as also did Mr Martel), the cnlef surveyor of Lloyd’s, 
and Mr Bryan, of Cambridge The two former, who, it 11 
needless to state, are influential memben of council, advo¬ 
cated that a research committee should be formed for the pur¬ 
pose of investigating the malter and accumulating experimental 
data Sir Edward Harland, who was chairman of the Board of 
Trade Committee before referred to, opposed this suggestion 
on the ground that the Board of Trade Committee had 
made experiments sufficient for the purpose, and until those 
experiments had been proved to be defective he thought that 
any further sums spent would be largely wasted We dbo not 
think the meeting was in accordance with Sir Edward’s views 
As Dr White pointed out, the experiments made under the 
supervision of Sir Edward Harland were more of the nature of 
experiments on individual girden, rather than on plated sur- 
. faces, supported by stiffeners, the stiffeners being treated as 
the girders. As Mr. Bryan said, what ship-budders really 
v want is a rule based on scientific investigation by which they 
can be uuided in coses where there Is not absolute experimental 
data. We quite agree with Mr Bryan that this subject wants 
to be lifted out of the region of empiricism which has ilways 
surrounded it. There is, however, not much prospect of the 
committee of the Instltutioq being formed, not on account of Its 
being unnecessary, bat because there ore not sufficient funds at 
the disposal of the Institution. Dr White was anxious that 
the members should be asked to express formal approval of the 
step to be taken in carrying out this investigation, in order to 
strengthen the hands of the cooncil We tfink, however, that 
no strengthening of this nature Is requisite, for, If Ure mistake 
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not, Buch work as this is directly within the scope of the 
Instiiution, os set forth by the original design upon which it is 
based 

Lord Bratiey, who occupied the choir, advised that the 
council should memorialise the Board of Trade m order that 
the Government might take the matter up No doubt if such a 
step be taken, a committee will be formed, and those members 
who have taken a prominent positipn in the discussion or these 
matters would no doubt be willing to act—in fact they could not 
very well refuse It is to be hoped also that Mr. Bryan, 
although not a member of the Institution, will be included 
in the list It is very desirable that practical consideration 
should be kept strictly in view in such a matter as thi«, but in 
order to be practical, the investigation should be based on n 
scientific foundation There are several naval architects who arc 
mathematicians in the best sense of the word Mr Bryan is, 
however, a mathematician firat, and that of a very high order, 
having distinguished himself at Cambridge His grasp of me 
chamcal subjects has aUo proved considerable, u evidenced by 
the original work done at the Cambridge Philosophical and 
his contributions to the British Association. His paper on 
the buckling of the thin plate will be remembered in this con 
neciion, and since then he hat turned his attention to a study of 
the buckling of plates. His inclusion in the committee would be 
a guarantee that any experiments made would include the whole 
subject and not be simply girder tests 

Mr Calvert has take up a very interesting subject for inves 
tigation The measurement of a steamer’s wake is a problem 
that has been looked on by many as practically insoluble, but 
Mr Calvert has attacked it m a practical and philosophical 
manner He has lowed a large vessel, 260 feet in length, 
measuring the velocity of the wake by means of towing Logb 
This vessel was towed from Holyhead ter Liverpool Unfortu 
nately the experiment was not so successful as might have beert 
hoped. The speed of the vessel varied during the voyage and 
the logs only showed the average The action of the rudder 
also affected the stream lines There were other sources of 
error The author therefore was reduced to model experiments, 
the vessel he used was 28^ feet long, and 3 66 feeL draught 
Across the stem was fitted a framework upon which several fine 
vertical wires were stretched, extending from the deck to some 
distance below the keel, each of Jhese wires, and the apparatus 
connected with it, being exactly similar to its neighbour* Upon 
the wires at the level at which the weight measurement was 
required a horizontal tube, | inch internal diameter, was earned 
by a universal joint near us forward open end The end of 
this tube was In communication with another tube, closed at ih 
upper and lower ends, and hung by trunnions to one end of a 
weighted lever One of the trunnions being hollow formed a 
connection through the rubber tube to the under aide of a gauge 
glass inside the model, so that through this system of jointed 
tubes there was free communication between the gauge glass and 
the water outside On the after end of the tube four thin radial 
feathers were fixed, and as the weight of that end of the 
system of tubes was accurately balanced by a lever, the hon 
zonlsJ tube neceaBarily assumed a position parallel to the dlrec 
tlon of any current in which it might be placed, and its open 
forward end was consequently always presented normally to the 
current 

In order that the attitude of the submerged tube might be 
noted by the observen m the boat, the vertical tube carried a 
light rod, the top of which indicated the Inclination In any 
direction of the tube \ four or five of such horizontal tubes were 
fitted at one time, each on its vertical wire, and having Its con 
nectlons as described, and another such tube with slmllsr con 
nectlons was earned by an outrigger reaching out intc 
water that was practically undisturbed Records were taken b> 
means of a photographic camera. If the water Into whlc^ these 
horizontal tubes Advanced woe at rest, or If Its velocity through 
out were uniform, then the water In the gauge glasses, rising 
higher and higher as the speed Increased, would still stand at the 
same level in ail the glasses. Assuming that the lube carried bj 
the outrigger was Always advancing into undisturbed water, tber 
the water in the gauge glass connected with that tube would 
serve as a datum line from whicb f at that instant, the relative 
elevation or depression of the water in any other gauge glass conic 
be measured, indicating to its corresponding horisonial tub* 
that the water through which It was passing was either following 
or meeting the boat The wave of the boat was a disturbing 
element wnlch had to be allowed for The data being appraisee 
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by means of photographing the waves' profile. The author also 
towed a flat plank, 38 feet long, at a speed of 406 feet a minute 
The speed of current recorded at distances of 1 foot, 7 feet, 14 
feet, 3 1 feet, and aS feet from the leading end were respectively 16 
per cent , 37 per cent , 45 per cent , 48 per cent , and 50 per cent 
of the velocity of the plank These proportions appear to be 
maintained at all speeds between 200 and 400 feet per minute 
Having thus determined the maximum velocity of the frictional 
water, other experiments were made with this plank to show 
the manner in which the motion of the water in contact with 
the surface was gradually imparted to the layers of water lying 
underneath This was done by means of tubes, the forward 
ends of the tabes being open, and their after ends connected to 
gauge glasses The remits of experiments at 200, 300, and 
400 feet per minute would appear to show that Lhe velocity 
decreases id a geometrical progression as the distance from the 
surface increases in arithmetical progressions The retardation 
of velocity in the somewhat analogous conditions of orbital 
wave motion of the flow of rivers, and possibly of glaciers, 
appears to confirm the foregoing observations as regards the 
ratio of decrease in velocity of the frictional weight Mr 
Calvert next went on to refer to the labours of Dr Froude, and 
his report to the British Association Tor 1874 We regret that 
space does not allow us to accompany him in this most 
interesting investigation, and we must refer our readers Lo the 
Transactions, in which the whole matter will he published in 
full In the discussion which followed, Dr While, Mr Froude, 
and others spoke, but no new facts were brought forward 
The neat paper of interest was a contribution by Mr A J 
Durston, Englnecr-in Chief of the Royal Navy, and dealt 
with the important matters which are comprised in the 
problem of leaky tubes Our readers will be aware of the 
trouble that has arisen in the Navy from the leakage at Lube 
plates and tube ends, where marine boilers have been driven to 
their maximum The difficulty has been got over tu a certain 
extent by the Introduction of a peculiar form of ferrule These 
ferrules are bent over at their ends and protect the joint of the 
tube and tube plate from the fierce impact of flame 
Naturally the ferrules themselves get burnt away, as there is an 
air space between them and the heated surface of the boiler by 
which the heat would be abstracted from the end With malle¬ 
able cast-iron, the destruction is not so rapid as one would 
imagine, for, we believe, although the fact was not stated at the 
meeting—that a spare set is all that is provided for a commis¬ 
sion, that is to say, two sets of ferrules, one in position and one 
•pare will last for three years The experiments upon which 
Mr Durston’a paper 11 founded were made in various ways, 
with parts of boilers constructed especially for the 
purpose. The temperatures were generally ascertained by 
means of plugs at fusible alloys let Into the plate-i through which 
the heat was transmitted An interesting series of experiments 
was also made as to the temperature of the products of combus¬ 
tion at different distance* within the tubci of a boiler Thu 
waa dona by means of a Le Chatelier pyrometer And it may 
be said that the curve of temperatures obtained In this way 
agrees very closely with the curve of evaporation obtained by Mr 
Wye Williams We have not space to give the details of Mr 
Durston’s rainy trials One very striking thing was the ex¬ 
tremely deleterious result of grease In the boiler, by preventing 
Lhe proper transmission of beat, 

Mr. Milton's paper followed. Iti object was to show that 
when a cylindrical ooiftr of the return tube type is subjected to 

E rasure the staying of the combustion chambers to the shell 
as an effect of distorting the shell, dragging it out of the 
cylindrical form, thus the flat surfaces of the combustion cham¬ 
bers tend to bulge Inwards on themselves, and away from 
the shell. This sets up strains which are not equally distributed 
around the whole circumference of the shell In order to over¬ 
come this, Mr, Milton proposes to stay the combustion cham 
hers with stays radiating from l the centre of the shell and dis¬ 
tributed all round, to that the slreu will be eaual on all parts 
The author quoted experiments showing that ins distortion due 
to the cause named is far greater than is generally supposed by 
engineers, in one case amounting to as much as one-eighth of 
an inch on the diameter This was at a pressure of 330 Tbs. on 
a boiler 14 feet In diameter having three combustion chambers 
Herr Schlick't paper was of remarkable Interest He has 
devised an Instrument by which a record is obtained, not only 
of the vertical bat of the horizontal vibrations of steamers 
Without the aid of lUbstration It would be impossible for ui to 
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describe this very ingenious apparatus Vibration iiao import¬ 
ant factor in the design of modern steamers of high speed 
Oar readers will remember Mr, Yarrow's contributions on this 
subject, and the very valuable practical results he adduced from 
the experiments made on torpedo boam In ocean steam era the 
question of vibration is now one of great moment. In one well- 
known Atlantic liner the vibration at one time was a serious 
objection to the vessel, and the nodal points of vibration were 
well marked In the length of the vessel, so much so that cabin* 
on these points were greatly preferred, and those whet were 
fortunate enough to be in the confidence or th« stewards were 
able to secure these cabin* It has been shown that the action of 
the screw itself hid very little -to do with this vibratory dis¬ 
arrangement, it being the synchronisation of the reciprocating 
parts of the engine with Lhe natural vibration of the structure 
of lhe hull that produces the effect in the most aggravated 
form 

Mr Hole’s paper on curves of stability is a valuable con¬ 
tribution to the Transactions of the InBluutlon The author 1% 
himself engaged practically in work of the nature which he de¬ 
scribes, being a draughtsman In a shipyard on the norLh east 
coast lhe Institution can hardly have too many papers from 
authors of Mr Hnk's position and attainments We do noL 
propose here to enter into a description of the geometrical 
principles upon which the author bases his formula, and must 
refer our readers to the Transactions of the Institution for details 
The system claims to give no more than approximation, but it 
is applicable to all kinds of ships olid has the great merit of being 
readily constructed 

The last evening of the meeting Mr John Inglis gave some 
interesting particulars of experiments made with a view to 
test the desirability of running triple compound engines as two 
cylinder compounds when low power only is required The 
system has been frequently advocated with a view to save coal, 
but Mr Inglis’s results do not seem to bear out this claim. Two 
four-hours' Inals were made, one wllh the engine working as an 
ordinary triple, and Lhe other wllh the intermediate cylinder 
thrown out of use Working triple, the I H.P waa 810, 
working two cylinders, 351 In lhe former case the coal con¬ 
sumed per I H P per hour was 147 pounds Wilh the inter¬ 
mediate cylinder out of use lhe coal was 2 238 The consump¬ 
tion of feed water corresponding was I5'25 pounds, and 23 18 
pounds per I H P per hour Of course lhe comparison must 
not be taken as indicating degree of the superiority of the 
triple expansion engines over the ordinary compound, great 
aa that superiority undoubtedly is 

A paper by Mr Cole on the same subject follows, but the 
results obtained are not sufficiently conclusive to demand 
quotation 

The last paper at the meeting was the contribution by Mr. 
Edwards. Its title sufficiently explains its scope, and It would 
be qujte impossible for us to follow the aulhor's explanation 
without the aid of the diagrams which he exhibited on the walla 
of the theatre 

The chief event of the meeting was reserved for the last It 
was the presentation of an address to Lord Ravensworlh, who 
for fourteen years has occupied the position of president to the 
Institution He How retires, his successor being Lord Bratsey 
The address referred to the great services that Lord Ravens- 
worth had rendered to the Institution, and the authors of 
it gave utterance to no conventional platitudes. Lord 
Ravens worth has worked hard for the Institution of Naval 
Architects, and has eonducted Its meetings without favour to 
any, so that the humblest member could gel a hearing equally 
wiLh the moat distinguished. It is not always so in societies of 
this nature 

A summer meeting of the Institution will be held at Cardiff, 
a very cordial invitation having been received from the Welsh 
metropolis. The meeting promises to be of unusual success, 
judging by the programme which U let forth, and the arrange¬ 
ments made 


THE ACTION OF GLACIERS ON THE LAND 

PROF, T G BONNEY, FKS, read a paper to the 
x last meeting of the Royal Geographical Society on the 
question. Do glaciers excavate ? In view of the correspondence 
recent! f published In our columns the arguments adduced In rap¬ 
port of the negative conclusions may be cited in some detail. 
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The question of the glacial origin of lakes involves many 
aeparate considerations While lakes undoubtedly abound in 
regions now or formerly subjected to glaciation, many of these 
are formed by the dnmming of valleys by moraine heaps, or by 
extensive landslips The school of Sir A Ramsay affirm that 
glaciers are powerful excavating agents, and that there is no 
other agent but ice competent to (arm a rock-basin The last 
argument breaks down when one considers the number of de¬ 
pressions Of all sizes gradually increasing from mere volcanic 
crater* to those of the Jordan Valley and tne Caspian Sea, in the 
formation of which Ice could have had no part The argument 
that Greenland alone holds the key to the phenomena of glacia¬ 
tion breaks down, for the Alps were once the seat of a vast ice- 
sheet, which over rode all the minor inequalities of the sur¬ 
rounding country, and of which the existing glaciers are the 
shrunken remnant. Thus (he Alpine valleys should serve to 
show the typical results of ice action on the land This is the 
sum of their evidence toothed prominences have been broken 
or rubbed away, the rough places have been made smooth, the 
rugged hill hu been reduced to rounded slopes of rock [like the 
backs of plunging dolphins) But the crag remains a crag, the 
buttress a buttress, ana the hilt a hill, the valley also does not 
alter its leading outlines, the V like section so characteristic of 
ordinary fluvialile erosion stdl remains , all that the ice hu done 
has been to qlI like a gigantic iasp , it has modified, not revolu 
lionised, it has moulded, not regenerated No sooner do we 
come to study in detail the effects of the ancient glaciers in the 
upper valleys of the Alps than we are struck by Lbeir apparent 
inefficiency as erosive agents Here, where the ice has lingered 
longest, just beneath the actual glacier we see that a 
cliff continues to exi9t Again and again in a valley wc may 
find that on the lee side of prominences crags still remain, some¬ 
times m sufficient frequency to be marked features in the scenery 
The Hasluhfll is an excellent and representative example 
The result of prolonged personal study of the Alps may be 
summed up in the words— 11 Valleys appear to be much older 
than the Ice Age, and to have been but little modified during 
thejperiod of maximum extension of the glaciers *’ 

Tne evidence as to the erosive power of glacierN is very 
slight Dr, Wright showed that the great Muir Glacier m 
Alaska covers great stretches of undisturbed gravel in which 
upright tree stems remain Prof Uonncy proceeded to say — 
In tne Alps about Ihe year iB6othe glaciers began to dwindle 
By 1870 considerable tracts of bare rock or debris were ex¬ 
posed, which a dozen years before had been buried under the 
ice On none of these have I seen any basin like hollow or 
sign of excavation as distinguished from abrasion The Unter 
Gnndelwuld Glacier in the last stage of 111 descent passes over 
three or four rocky terraces The angles of these ore not very 
seriously worn away, nor are hollows excavated at the base of 
the step The bed of the Argentine Glacier (I made my way 
some little distance under the Ice) was rather unequal, and was 
leas uniformly abraded than I had expected There were no signs 
whatever of the glacier being able to break off or root up blocks 
of Lhe subjacent schistose rock it seemed simply to wear away 
prominences This also 11 true of other glaciers. Prior to 
i860, and agtun In 1891, I saw glaciers which were advancing 
They ploughed up the turf of a meadow for a foot or two In 
depth , they poshed moraine-stuff in front of them, showing 
some tendency to over nde It, and nothing more. In 1875, at 
the foot both of the Glacier des Bois and of the Argentine 
Glacier, was a stony plain Both these proved to have been 
recently uncovered by the ice , in other words, the glacier had 
not been able to plough up a boulder-bed even at a place where, 
owing to the change of level, some erosive action not unreason 
ably might have been expected. But, further, on both these 
plains big blocks of protogmc were lying which were striated 
on sides and top, thus showing that the ice had actually flowed 
over them* u u it were a stream of mud Some of the difficul¬ 
ties In the way of believing In the scooping oat of lake-basins 
have now to be considered. 

First, in regard to their position some of them, such as Con¬ 
stance, Geneva, Como, Maggiore, &c., are comparatively near 
to the lower limits of the great Ice sheets, and so would be 
covered for a relatively short time. All of them are many miles 
from the ends of the existing glaciers, yet we are asked to admit 
that a rock basfh, in depth sometimes exceeding 1000 feet and 
generally more than 500, baa been scooped out in a lime much 
shorter than that which hu proved losnmelent for the obliteration 
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of (be original features of the upper valleys or for the deepening 
of their beds by more than a few yards at most—indeed, os a 
rule, the ice seems never Lo have been able to overtake the 
torrent 

The radiating armB or the Lakes of Lucerne, Lugano, and 
Como are insuperable difficulties in the way of accepting a glacial 
theory of the origin of these lakes, and the configuration of the 
Lake of Geneva and the olher lakes in France recently minutely 
surveyed, lendb no countenance to the theory of excavation 

One fact to which Prof J Geikie has called attention seems 
at first sight strongly to support Sir A Ramsay’s hypothesis, 
and Is Lhe only real addition, in my opinion, which has been 
made to the original reasons. It is that many of the Scottish 
lochs are true rock basins, and that similar basins frequently 
occur outside their mouthB This also often holds of the fjords 
in Norway, New Zealand, and elsewhere Prof Geikie points 
out that several of these basins occur just when the ice might be 
expected to obtain an incrrased scooping pouer His map at 
first sight appears very convincing , but a study of Lhe larger 
charts reveals many anomalies Loch Linnhe, for example, from 
below the entry of Loch Lcven, maintains a general depth of 
from 34 lo 50 fathoms , then, below Loch Come, a channel 
may be traced whici vanes in depth from 50 to 60 fathoms, after 
which, in lhe Lynn of Morven, we find it deepen to 70 fathoms, 
then to 90 fathoms , and at last, a little noTth-east of the line 
joining Barony Point with Lismore Point, it expands into a basin 
with a maximum depth of no faLhoms But outBide, in the 
bound of Mull (to the north west) the depths become very ir 
regular, varying from about 35 lo 70 fathoms Barony Point 
appears to be connected with Mull by a submerged isthmus, 
generally less than 20 fathoms below the surface But here, if 
the glacier were stopped by impinging on Mull, it ought in 
splitting to be pushing hard upon Us Led In all this region the 
irregularities of the bed are very perplexing, whatever 
hypothesis be adopted , but I will restrict myself lo a single in¬ 
stance Offthe weflt coast of Scarba, under the lee of the “Islands 
of the Sea, 1 ’ and where the opening towards Colonsfty makes it 
improbable that the ice can have forced into a narrower space, 
an elongated basin occurs in which the soundings—outside about 
60 fathoms—deepen to 100, and at one place to 137 fathoms 
The sea-bed about Arran presents similar difficulties In short, 
here, at Loch Ltive, Loch Lomond, and in other places, all goes 
well only so long as w e restrict ourselves to generalities and 
abstain from details 

The theory of the origin of rock basins, which I brought 
forward full twenty yean ago, Is now supported by much addi¬ 
tional evidence It is that the lake beds are ordinary valleys 
of sub-aerial erosion, affected by differential earth-movements 
This has been very strongly confirmed by the surveys of the old 
beaches of Lhe great lakes of North America, the Iroquois 
beach being full 600 feet higher at the north eastern part than 
it is at the western end of Lake Ontario. 

To conclude, glaciera, when the paths which they have 
traversed are carefully studied, appear to have acted, as a rule, 
as agents of the abrasion rather than of erosion Even in the 
former Capacity they have generally failed to obliterate the 
more marked pre-existent features due to ordinary fluviatile And 
Bub-aenol sculpture In the latter capacity they seem to have 
been Impotent, except under very special circumstances , thus, 
while we may venture to ascribe to glaciers certain shallow 
tarns and rock banns m situations exceptionally favourable, we 
cannot assign to their agency either the greater Alpine lakes or 
any olher important lakes in regio^A which were overflowed by 
the Ice only during the period when it attained to an abnormal 
development In the discussion which followed the paper, Dr. 
BI an ford, Sir Hedry Howortb, Mr Freshfield, and Mr. Conway 
took part 


FURTHER STUDIES ON HYDRAZINE 

A FURTHER contribution lo lhe chemistry of hydrazine, 
^ N,H„ la com man lea led hy Prof Curtins to the current 
numbe* of tbn Benchit The first portion of the memoir deals 
with ihe preparation and properties of substituted hydrazines 
containing the radicles of the organic adds. In the latter portion 
a number of Inorganic sails containing hydrazine are described. 

When hydrazine hydrate la brought in contact with the amides, 
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chlorides, or esters or the organic acids, primary acid hydrazines 
are produced, of the general structure R CO NH NH a , where 
R represents the hydrocarbon radical contained in ihe acid 
Ammonia, hydrochloric acid, or alcohol is simultaneously 
formed, according as an amide, a chlonde, or an ester is 
employed The reactions proceed with facility and regularity, 
frequently in the cold, and afford theoretical yields of the sub 
stituted hydrazines. For many reasons, however, the esters are 
most convenient for the preparation of these acid hydrazines 
upon a large scale. 

The primary acid hydrazines are colourless, non volatile solids 
which usually crystallise well The first member of the Benes, 
formyl hydrazine, H CO NH NH a , melts at 54° They are 
usually voluble in water and alcohol, but insoluble in ether 
Most of them form stable salts with one molecule of hydro¬ 
chloric acid The hydrogen of the imido group NH is replace¬ 
able by metallic sodium or by the radical acetyl They possess 
reducing properties similar to those of phenyl-hydrazine, and 
they condense readily with aldehydes and ketones to form 
insoluble tertiary hydrazines Upon healing, frequently by 
simply boiling their aqueous solutions, they become converted 
into secondary symmetrical hydrazines in accordance with the 
equation 2R CO NH NH, = R CO NH NH CO R h N,H 4 
The liberated hydrazine decomposes into ammonia and free 


manganese, zinc, and cadmium f magnesium does not appear 
capable of forming a double sulphate. The blue copper 
salt Is only soluble to the extent of one port In 1150 ptirU 
of water at io° It dissolves in ammonia with evolution of 
nitrogen 

The double chlorides ore constituted according to the general 
formula N,H 4 HCLRCl They are readily soluble in water, and 
certain of them may also be recrystallised from alcohol Some 
conlain water of crystallisation, while others are anhydrous and 
exhibit sharp melflng points 

Hydrazine likewise forms a double phosphate with mag 
nestum, which closely resembles ammonium magnesium phos¬ 
phate 

Hydrazine ippean to be remarkably stable towards m'ric 
acid, but Prof Curtius has eventually obtained the nitrate, 
N 3 H 4 HNOg, In splendid crystals which melt at 70° If these 
crystals are heated suddenly they explode with great violence 
The acid salt, N 3 H 4 aHNO B , loses nitric acid when its solution 
is evaporated It may be remembered that Prof Curtius 
observed a similar greater stability of the monacid salt in the 
case of the chlorides, for upon heating the dihydrochlonde, 
N (j H 4 aHCI, to 140*. it was found to be completely converted 
into the monohydrochlonde, NjH 4 HCI 
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nitrogen 

The secondary symmetrical acid hydrazines are very stable 
substances, soluble only Lo a slight extent in water They are 
usually colourless, possess high melting points, and behave as 
acids Uy the action of powerful oxidising agents Lhey arc 
converted into substances endowed with brilliant colours, 
ranging from yellow to bright red, which appear to be of the 
□alure of “ aeo 11 compounds 

Of particular interest is the substituted hydrazine ob'amtd by 
the action of hydrazine hydrate upon urea, the amide of carbonic 
acid When urea is boiled with hydrazine hydrate a mono- 
hydrazide is first produced, NH 2 CONHNH 2 This sub¬ 
stance, howeveT, is unstable and passes spontaneously into the 
secondary symmetrical compound NH^CO NH Nil CO NHj 
with elimination of hydrazine, N,jH 4 This secondary hydrazide 
is identical with a compound of the same constitution previously 
obtained in an entirely different manner by Thiele 

An extremely interesting reaction occurs when the acidyl 
hydrazines of monobasic acids are treated with nitrous acid 
They are directly converted into esters of azoimide, N a \I, In 
accordance with the following equation — 

R CO NH NH a + NO OH = R CO N a + aH a O 

During the course of work upon this latter reaction it was 
observed that the organic azoimides, both thoie containing acid 
and those containing Hydrocarbon radicles, R.CO N 3 snd RN., 
behave in a peculiar manner with water Thus diazobenzene iraide 
CflHj-Nj resimies with a copious evolution of gas , similarly 
benzoylazolmide, C„H B CO N B , when boiled for some time in 
contact with water evolves large quantities of nitrogen and 
carbon dioxide, and becomes converted inlo a magnificently 
crystallising base of the composition of n symmetrical diomido 
benzophenone, C fl H4.NH s CO NH, C„H 4 

The hydrazines of dibasic acids do not yield derivatives of 
azoimide, but break up wiih a violent evolution of nitrogen and 
formation of secondary symmetrical hydrazines For fniLance 
the hydrazine of oxalic acid yields the symmetrical compound 

CO.NH NH CO 


IHE INTERNATIONAL CONGRESS OF 
PREHISTORIC ARCHEOLOGY AND 
ANTHROPOLOGY 

I T is probably unique in the history of congresses that a report 
of the proceedings should be published within a period of 
three months from the time of the meeting Such a feat was 
accomplished by the publication committee of the International 
Congress of Prehistoric Archeology and Anthropology, ihe 
eleventh Besaion of which was held some time ago at Moscow 
All the communications are printed in French The first volume 
of the Report is divided into five sections , of these the first is 
devoted Lo geology and paleontology in their relations to primi¬ 
tive man In his paper upon the constitution of the quaternary 
deposits in Russia and their relations to the finds resulting from 
the activity of prehistoric man, S Nikitinc draws the following 
conclusion! —The subdivision of the itone age into paleolithic 
and neolithic epochs should be retained for Russia in Europe, 
because it coincides with the geological subdivisions pleistocene 
and recent, which in their turn are based upon paleontological 
facta The study of the glacial deposits of Finland and of Lhe 
western region do not furnish any proof of the existence of two 
special glacial epochs and of on interglacial epoch , all the facts 
can be explained by phenomena of the oscillation of a glacier 
at the time of its grid as l but irregular retreat The 

time corresponding to the inter-glacial epoch and lliat 
of the second glaciation of the Swedes was probably 

for the greater part of Russia the period of the formation 
of ancient lacustrine deposit?, of tbe loess and of the 
upper fluvlatile terraces, containing the bones of the mammoth 
and other extinct mammals. Man lived simultaneously with the 
mammoth during the second half of ihe glacial epoch 

along the limit of glaciation, knowing amongst other 
things Lhe use of fire, but only making splintered flint 
implement! As Lhe glacier retreated man advanced to¬ 

wards the north and north-west; he arrived in Finland 


CO NH NH CO 

Several of the hydrazines of untainted acids behave m a 
manner peculiar to themselves. Thus the hydrazine derived 
from fumade acid, CjHgfCO NFLNH t ) fl , yields with nitrous 
acid an extremely explosive colourless compound, of the nature 
of a dlaxofuroaramide, C,H|(CO NH N^OH) r 

Prof, Carlins has succeeded in preparing a laige number of 
doable oaks of metallic sulphates ana chlorides with hydrazine 
sulphate and chloride, The doable sulphates are constituted 
according to the general formula (N,Hi) 1 H 1 S04,R' f S0*, and 
are distinguished by their difficult solubility and by the absence 
of water of crystallisation Salts of the series have been pre¬ 
pared containing as the metal R" copper, nickel, cobalt, Iron, 


and In the Baltic region after the close of the glaciation, and 
after the disappearance of the mammoth , but man then pos 
seised the more advanced culture of tbe neolithic period, and 
besides chipped flint implements he knew how lo make imple 
menti of polished stone, pottery, 4 c. Russia in Europe does 
not preterit any traces of man in the first half of the pleistocene 
or of 1 till more ancient man,—Prof W W Dokoutchaicv con 
tributes a valuable essay on the Russian steppes, past and 
present, in which be deals with the last page of Russian geo¬ 
logy, and comes tq the conclusion that before the glacial period 
the difference between the relative altitudes of the north west 
and bf the Mira of Russia were much more considerable than 
at present The author describes the carving^ of the 
■teppee and their*surface drainage , their soil, and that of 
the forests, the 1 vegetation, fauna, and climate of the 
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steppes Ab the soil of Lhe forests differs in character 
from that of the tchernoz&me Lhe author and M, 
Gheorgievsky were able to prove the greater extent formerly of 
the Poltava forests.—The second section deals with prehistoric 
archaeology In a paper entitled comparison of the primitive 
industries of France and Asia, G Chauvet discusses the 
question "Can one establish general divisions, ap¬ 
plicable to bolh Western Europe and Asia, for prehistoric 
times and especially for the palxolithic period?" The general 
progress of the industrial arts has been the Bame in Asia and in 
Europe during prehistoric times, but how far these epochs 
were synchronous is unknown In order to have terms for com¬ 
parison it is necessary to have a 11 hired base” such a base is 
afforded by lhe glacial phenomena He concludes by urging that 
the great engineering works which are now progressing in Asia 
afford opportunities for obtaining information on these problems 
which should not be neglected —Lubor Niederle (of Prague) 
calls attention to the latest results of prehistoric archeology 
m Bohemia, and Us relations with Eastern Europe, and arrives 
at the conclusion that the Slavs arrived in Bohemia earlier thin 
is admitted by historians He believes that lhe Slav*, like the 
Germans and Gauls, were originally dolichocephalic, and of a 
blonde complexion —lhe other papers in this section are short, 
two of them being on nephrite —lhe third Beciion is confined 
to tumuli and encampments f Kourganes et goroditchttchh) — 
A Spitzine reports on the bone encampments in the north of 
Russia, — P Krotov comes to the following conclusions in hn 
paper on the Layer* of stone Implements in the district of 
laransk, government or Viatka , the stone implements of the 
district of laransk do not belong to the true stone age, but to 
the epoch of the encampments and other ancient dwellings of 
the Finns, who made use of implements of stone and bone, 
along with utensils in iron and bronze During this period of 
the life of the Finns, elements of a more advanced civilization 
penetrated into their country, coming from the centres of civili¬ 
zation of eastern Russia, flint and bone implements being replaced 
by iron tools,—B Ptbt*dolsky has a paper on the “jalnlk" 
(necropolis) of lurufvo, in the district of Borowitchi, provernment 
of Novgorod "—The first paper in the Anthropological Section 
is by Topinard on race in anthropology, in which he asserts, (1) 
■On no pari of the surface of the globe can one discover a popula¬ 
tion entirely free from mixture, and presenting only a single type , 
(a) Lhal lhe anthropological materials on which we work, and 
from which we extract the double notion of the type to begin 
with, and of ita continuity in time, are only peoples , (3) that 
if the first factor, the type, Is accessible with labour, the second, 
its permanence in time, is only a conjecture which it is im¬ 
possible to demonstrate , (4) that in consequence the notion of 
race in the iwo factors, and especially in the latter, is only a 
subjective notion, a mental conception, peoples and their 
historic elements being the only objective realities Later on 
he says - “ In order to show how In Europe, for example, the 
question of nationalities Is foreign to that of races, or even of 
the constituent elements of peoples, one need but remember 
that three or four races (using the word conditionally) only are 
fundamentally concerned in the formation of the numerous 
peoples which at Lhe present time are distributed from north 
to south, and from cut to west. The races are the whites, 
the brachycephals, and the browns. They an found every¬ 
where, with only here and there some secondary additions. Their 
proportions alone vary To the north there are more blondes ; 
in the centre, from the Urals to Portugal, the braohycephals 
dominate , to the south, around the Mediterranean, the browns 
are in the majority If two peoples agree in certain characters 
it does not follow that they hare the same nationality Kollmann, 
in an l Host sated paper on the human races of Europe and the 
Aryan question, argues that It 11 Decenary to distinguish at least 
four different types in Europe (the Dolichocephalic leptoprosopes 
and ckammprosepcs and the Bradkyctphahe Uptoprosopcs and 
chameeprosopei) which have continued, without any doubt, since 
the neolithic period, that the Intellectual European culture 
is a common product of these types —In his paper on 
the weight of < the brain among several peoples of the 
Caucasus. Dr. N. Glltchenko gives valuable data on fiAy- 
seven subjects. An out chine hat a paper entitled, "On 
Ancient, Artificially Deformed Skulls found In Russia.”—The 
last section is devoted to Prehistoric Ethnography, In his 
contributions to the prehistoric ethnography of Central and 
North-Eaftt Russia, /. Stfalmov concludes that the linguistic 
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facts permit ihe supposlilon that only a part of the re¬ 
mains of the neolithic period of Central Russia can belong 
to the Finns The antiquity of sepultures can be determined, 
besides other ways, by the animal bones deposited with the 
dead The N -S position of ihe skeleton may be regarded 
in Central Russia as one of the Indices of ancient Finnish 
sepultures To the category of the monuments of prehistoric 
epochs belong geographical names The place naniei of 
northern and central Russia prove that iLs pre- or proto- 
historic population has been more homogeneous to the 
east, in the region of the Penmens and Ougneni, and 
more mixed to the west —N, TroltzUy has a very interesting 
paper on vestiges of paganism in the region Bituated 
between the upper courses of the Oka and of the Don 
Fire, tree, and Blone culls persist, but modified by Christianity 
— E Chantre has a project for reform in the nomenclature of 
the peoples of Asia ” , and A Ivanovsky, some information 
upon the questions (i ) of the simultaneous employment of 
sepulture and incineration , and (2) of the stone statues called 
"Kamennya baby "—The last is the most important communi¬ 
cation, “Which ir lhe most ancient race in Russia?” by Prof. 
A Bogdanov, of Moscow He finds that the most ancient skulls 
are dolichocephalic In passing Lo the more modern tombs since 
the fifteenth century, we see a diminution of the quantity of 
dolichocephalu and the preponderance of brachycephals In the 
ancient tombs of the government of St Petersburg, as well as in 
some districts of Novgorod, we meet from the stone age 
onwards skulls of a type quite distinct from those character¬ 
istic of Lhe tumuli ( kourganes ) of Central Russia 

From Moscow eastward, and os fir os the Urals 
and Siberia (Tobolsk), we find lltfh' tumuli of the 
brachycephals In the governments of Moscow, Smoienik, 
Riasan, and Don, we have only in some localities Lhe senes of 
the dolichocephals, and In others a kind of mixture of characters , 
in the^c localities, more Lhnn in the others, mixture was possible, 
since they are found either on the preat routes of migraLions, or 
at the limit of the distribution of different races In the tombs 
called “Scythian " lhe majority of the skulU quite resemble the 
dolichocephalic tumuli-population of Central Russia One finds 
only occasionally Mongoloid skulls m Lhe Lumuli of Central 
Russia, and in the tombs of Southern Rubsia, whilst in the 
tumuli of Tobolsk, and of the Uralian countries they abound 
and often predominate The territory of this dolichocephalic 
lepLoprosopic primitive people is very distinctly limited to the 
north, east, and south by the tumuli, with a population auite 
brachycephalic, or presenting this type in preponderance Tnere 
is no south-west limit In Galicia, north and south Germany, 
and Sweden we meet with the some type in the ancient tombs 
as in those of Central and Southern Russia There are true 
primitive dolichocephalic chamzprosops in Asia among the Mon¬ 
golians, but not in Europe Kollmann’s European types appear 
to be the result of mixture with biachycephalt, or .of what 
Virchow calls “ pathological races " Dolichocepbalism is more 
and more diminishing in Europe The larger and broader heads 
of the ci Till red classes should be attributed to other causes than 
merely to mixture. 

A C H. 


SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopical Scictuc for January» 
1893, contains .—On the relationships and rd/e of the Archo- 
plaim during mitosis in the larval salsmandcr, by John E. S 
Moore (plate xxl ).—On the occurrence of embryonic fission In 
cydos tom atom poly rot, by Sidney F. Harmer (plates ixli- 
xxiv ) The extraordinary phenomena described in detail in 
this paper were announced in brief to the Cambridge Philo¬ 
sophical Society a couple of yean ago. The completed investi¬ 
gations of the author Indicate In the dearest way Inal the young 
larva of Crista ramosa are produced as buds from an embryonic 
mass of cells found in the young ovlcdL “At the end of 
segmentation Lhe embryo consists of a small moss of undifferen¬ 
tiated cells, lying near the distal end of the follicle, which has 
increased largely In sire, and now forms a spherical knob pro¬ 
jecting freely into the Interior of a i pa dons tentacle sheath j ’ J 
after a lime 11 the embryo, although remaining a solid mass 
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without differentiation of organs, grows out into several fiojer 
shaped processes, which arc generally directed towards the 
distal end of the ovicd!" "tbeic fiager-ihapcd process 

are divided up by a series of transverse c inunctions Into rounded 
masses of cells, each of which becomes a complete larva , " the 
few rare ca*es in the Tumcates and CcElenteratn, where the 
asexual reproduction of buds takes place from very feebly de 
veloped embryo forms are cited —On two new genera and sum; 
new species of earthworms, by Frank E Bsddard, F R S 
(plates xxv and xxvl ) D ascribes Tnthochata htsperuium , 
nov gen et spec from Jamaica , Alvckma milhoni, dqv gen 
et spec from Lagos, Polytortvtus magilensis, n Bp from 
Magila, East Central Africa; and Pygnuzodnlui laeuum % n ap 
from Lagos. There are also notes on Siphonogaster rntllsoni, 
FEB —Observations on the gregannes 01 H jlothurians, by E 
A Minchin, B A (plates xxru and xxvm ) These gregarines 
apparently first indicated by Kotliker, and identified by 
Scnneider (1858), have since been studied by Cuenot, Min- 
gazzmi, Ludwig and Leger, and have now been closely in¬ 
vestigated from fresh material found at Naples and Plymouth, 
by the author Grtganna irregu!ans t n sp found on the 
bfood vessels of Holothuna, at PlvmouLh, 11 described , name 
rous details about the spores and sporozoites are given, and the 
difficult question of the affinities of these forms is discussed — 
A new SporoEoon in Amphloxus, by E C Pollard (plate 
xkix ) These minute parasites were discovered in the epithe¬ 
lium of the Intestine Mias Pollard also figures a abate Proto¬ 
zoan found la the atrium of Amphioxus, which hod been found 
some time back by Prof Ray Lankesler, he suggests that 
possibly the Sporazoon may be a stage in the life history of the 
abate form —Studies on tne Protocnordata, by Arthur Willey 
I On the origin of the branchial stigmata, prxoral 
lobe, endostyle, atnal cavities, &c , in Ciona mtestinahs, Lino , 
with remarks on Clavehna lepadtformis (plates xrr and xxxi ) 
•As the result or prolonged ana very complete investigations, 
the author finds himself compelled to completely alter his pre 
viously published views aa to the homologies existing between 
the various organs of the Ascidians and Amphioxus 

Witdemanri s Annaltn der Physik und Che tnte, No 3, 1893 
—Electromagnetic theory of colour dispersion, by H von 
Helmholtz. A mathematical deduction of Fresnel's and 
Cauchy’s formula from the electromagnetic theory of light by 
means of an application of the principle of least action to 
electrodynamics —Magnetisation of a radially silt iron ring, by 
Heinrich Lehmann The method employed was practically 
that of Ewing, with ballistic measurement The normal curv_• 
for the closed ring was first determined The rmg was then slit 
radially, and the width of the silt regulated by plane parallel 
discs of brasa introduced between the faces, the ring being 
tightened by a bran collar whenever necessary To measure 
the flow of Induction through the slit, the bras< disc wai wound 
with a number of turns of very fine copper wire The width 
pf the slit was varied from 0*4 mm. to 3 57 mm , and the 
strength of the magnetic field from l to about 300 It was 
found that the coefficient of dlipenion, 1 / the ratio of the 
mean induction to that at the slit, increased with the width of 
thu ilU and finally decreased with increasing field intensity 
The divergence of lines of foree wu practically limited to the 
neighbourhood of the sill. For each width of slit the coeffi¬ 
cient of demagnetisation was constant up to about half saturation 
point- A formula is given for calculating this coefficient from 
the geometrical dimensions of the system.—On the influence of 
temperature upon circular ferro-magnetlc polarisation, by Emil 
Hirsch Transparent plates of iron, nickel and cobalt were 
prepared by electro deposition upon s transparent film of 
platinum burnt into a glass plate 2 mm. thick and free from 
double refraction. Llpfuch's naif-shadow polarimeter was pied 
for measuring the circular polarisation > The light was furnlihed 
by a drkomum burner, and the magnetic field by a Urffe 
electromagnet fed with a current of 33 amperes giving a frfd 
of 9000 CG S. units The metallic films wen enclosed hi a 
tana box heated by two Bunsens^ the temperatures being 
measured by thermometers and an iron germao silver-thermo¬ 
pile. At a result, Kuodt's constant, or the ratio of the rotation 
df the plane of polarisation to the Increase of 11 magnetisation 
potential ” from one aide of the film to the other, wu found 
to be independent of the temperature within the limits 
of ob—rV U tonal error-—Also papers by E. Lotnmel, F 
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Richarz, K Angstrom, H Ruoss, P Diuie, and H E J G 
du Bo is 

Bulletin de l'A< a ttmic Koyale de Belgique , No 2, 1893 —We 
notice the following pipers —On a new form of blende, by G 
Cesiro Thespecimen occurred in the granular dolomite of Blnnen, 
in Lhe form of a light yellow translucent crystal 3 mm in dia¬ 
meter Its crystalline form is that of the tetrahexahedron, the 
trihedral angles being truncated by striated scalene triangles — 
A new electrical process permuting the production of tem¬ 
peratures superior to those actually realisable, by Eug Lagrange 
and P Hoho The new method consists in the passage of s 
current through a conducting liquid by means of electrodes, one 
of which is made of the substance to be raised by a high tem- 
1 peraLure M Violle has recently estimated the temperature of 
the electric arc at 3500* C ana found that it is constant, so 
that it represents the highest temperature attainable by that 
method In the new method the heat is developed at the sur¬ 
face of the electrode During the passage of a current of, say, 
2000 volts and 150 amperes through a 10 per cent solution of 
| sulphuric acid, a layer of gas 1s formed round an electrode con- 
| sisting of a plate of graphite, and since the resistance or the 
' circuit is concentrated in this layer of gas, practically the whole 
energy of the current is transformed Into heat in the immediate 
vicinity of the substance to be operated upon. The temperature 
| rises until the amount of heat, dissipated by conduction and 
i radiation, is equal to that produced If the production of heat 
I 11 very rapid, this limit will be very high, and the temperature 
1 obtainable depends simply upon the strength of the available 
1 current 

j Annaltn des K K Naturhistonschen Hof museums Bd. vU- 

(Wien, 1891) —The last two parts (No^ 3 and 4) of the seventh 
volume of the Annals of the Royal Natural History Museum ol 
Vienna fully maintain the credit of this publication —In his 
Contributions to the knowledge of the Crustacea of the Canary 
Islands, K Koelbel describes and figures Ltvoneca sulcata, 
n sp and Mumdopsis polymorpha % n up —The species or 
AUctona and their geographical distribution, by Dr E 
Stizenberger —A contribution to the morphology of Corundum, 
by Dr H, Barrir Two twin sapphires are described and 
figured —In Part II of his 11 Meteoric Smdies M E Cohen gives 
analyses of twelve American meteorites.—Two plates illustrate 
F Siebenrock's paper on the skulls of the Scincoidse, An guide, 
and Gerrhosaurnl®, twenty-six species of the first and three each 
of the second and lost are referred to —New forms of Hymenop- 
tera, by F F Kohl (three plates), thirty-eight new species are 
described and one new genus HtUocausus —On the typical 
specimens of Lacerta mosorensts , Kolomb, (1S&6) (= Lacerta 
korttana, Tom 1889) by Dr F, Steiodachner (pi xvl ) —Con¬ 
tributions to the Mtcrolepidopteran fauna of the Canary 
Archipelago, by Dr. H. Rebel (pL ivll ). Ten new species 
and two varieties are described and figured, and one new genu, 
HytwtomorpKa The paper c includes with a valuable index and 
table of the geographical distribution of sixty three Mlcrolepl- 
doptera; the distribution includes weBt and east Canary Islandi, 
Azorei and Madeira, N W< Africa, Mediterranean region, 
and other regions.—Part IV contains the following papers 1— 
Remarks upon the species of the genus Potamogeton in the 
Herbarium of the Royal Natural History Museum, by A 
Bennett; three new sped* are described.—Composite Hll- 
debrandtians et Humhlotiafise in Madagascaria et insulas 
Comoru collect®, by Dr F. W. Klatt (six new species) — 
Llchenos exotid Herbaril Vindobonensis. by Dr J, MilHer — 
The birds of Austro-Hungary and of the land of occupation In 
the Royal Natural History Museum of Vienna, by Dr L R 
L v Libumau.—On vertebral assimilation among the Liiarda, 
by F Siebeurock. Normally but two aacral vertebra support 
tne pelvis In lizards, but In 1864 Hyrtl described under the term 
*' VVirbelouimllation "deviations from this rule In this paper 
several examples are given to which the last lumbar or the first 
caudal vertebra is connected with the pelvis , a figure u given 
of the (alter arrangement In a" specimen of UromasHs spim&u, 
and of the former in a specimen of Lacerta Stmonyi The last 
paper-^Old Mexican reHce from the Castle Ambrai in the 
Tyrol, by F. Hager—Is of ethnological interest Four photo- 

R raphlc plaits, and one In colours, illustrate this paper, and* 
ke tbs majority of the illastratlohi of this journal, are of the 
highest excellence 
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SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 9 —Mr A B Basset, 
FILS, Vice-President, in the chair—Mr T J Dewar ex¬ 
hibited, with the aid of a stereoscope, twenty stereographs of the 
regular solids These were not photographs of a solid object 
from two points of view fof binocular vision, but the same object 
was drawn twice over by Mr Dewar in perspective with different 
station points The relief wu aided by making the lines in the 
foreground thick, and those behind thin —Mr Love read a note 
on tne stability of a thin rod loaded vertically Suppose a thin 
rod or column is held vertically at Its lower extremity, and 
loaded at 111 upper extremity Ii U well known that, unless the 
load exceeds a certain limit, the rod will be simply compressed 
longitudinally without being bent If, however, tne limit 11 ex 
ceeded there exists a curved form in which the rod can be held 
by the application of the given load This form must belong to 
ihe tlastica family of curve? Now when the length and the load 
are given the elastica is not entirely determinate In fact for the 
same length and the same load (if sufficiently great) there exist 
forms having respectively 1, 2, 3 inflexions These are 

the curves figured in Thomson and Tint's 41 Nat Phil part 11 
p 148, and for our present application the rod must be supposed 
held at the middle point of one of ihe bays, into which it is 
divided by the line of action or the load Thus the part of the 
curve between the point of support and ihe nearest inflexion is 
half a bay, the rest of the curve up to the point of attachment of 
the load consists of an integral number of complete hays Now 
although all these forms ore possible there is only one which Is 
stable, and that is the form with a single inflexion To prove 
this we have to investigate the potential energy in the conhgura 
lion with a single inflexion, in which the curve forms a single 
half bay, and in the configuration wiihi«+ 1 inflexions, in which 
the curve forms « + 4 bays It is not difficult to prove that in 
every case the laller potential energy is the greater It follows 
that the figures given by Euler's M Theory of Slruls ” in which 
the rod foims a curve which is nearly a curve of sines of small 
amplitude crowing the line of action of the load more than once 
are all unstable lorms The stable form is a curve of finite 
curvature, which never crosses the line uf action of the load 
—Prof, Lloyd Tanner next made a communication on complex 
primes formed wiih the fifLh roots of unily The obiect oi the 
paper is to explain a method of calculating the complex prime 
factors of real primes included in the form iop+1 The only 
published method which I have met with 11 due to Kummer 
This is not restricted to the particular case here considered ; but 
as it Involves the determination of the G C M of two complex 
numbers, it ii probably more laborious than the method now 
communicated The method adopted by ReuBchle in the cal¬ 
culation of his tables does not appear to have been published. 
The process here is based on the Indeterminate equation 

X>- 5 Y> = 4 /» 

A minimum solution of this equation gives the 11 simplest ,f 
prime factor according to Kummer'i definition (Berlin Monati* 
btruhte % 1870, p 413) and solutions in which Y is a multiple of 
5 give the "primary” prime faciora which Kummer found it 
necessary to use in order to establish the general law of reciprocity 
In solving the equation Lagrange's method turns out to be 
impracticable, and a short ducusaion —treated graphically—Li 
introduced, which is sufficient to show the relations between the 
different solutions. These relations can be expressed In the 
form— 

w*- y )-c rx*- v ") 

and It is interesting to note the intimate connection between 
these matrices ana the complex units. From any solution 
(X, Y) three numbers Aq, A u A* are found, A„ being the Integer 
next greeter than jX/s, and these serve to determine the values 
and sequence bf the coordinates a * 0^ Ac., in the required 
prime lector 

a 0 + 

The first condition is 

A 

Aq — a 0 > 4“ -H 4 fl|V 
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The values of a have to satisfy other conditions, some of which 
are tested by mere inspection. To give some idea of the facility 
or the method from the calculator s point of view it may be 
stated that the determination of the prime factors of two primes 
selected at random in the second million (viz. 1,562,051 and 
1,671,781) was completed in three houn. The only auxiliary 
table required is a table of squares and If this extends to the 
square of 7000 it will suffice for the factorisation of all primes in 
the first nine millions Tables are appended giving the simplest 
—and Eimplest primary—prime factors of ail suitable primes less 
than 10,000 The reciprocal factors ore alto given after the 
first thousand For the first thousand the reciprocal factors have 
already been published , and instead of giving these again, a 
comparison is indicated between the factors here given and those 
published in Reuschle’s tables. The result of tne comparison 
suggests that Reuschle’s method of calculation was not the lame 
as that now communicated —The dioptric* of gratings, by Dr J 
L arm or, F R S When a beam of light falls on a continuously ruled 
or striated surface, In addition to ihe principal portion that passes 
on and the portion that is scattered and lost by the roughnesses of 
the surface, there are formed a senes of secondary diffracted 
beams that are propagated onward in oblique dictions Each 
of these beams Is produced in the well-known manner by the 
union of the elements from the different stnatlons (or homo 
logous groups of stnations), which arrive at its front m a common 
phase The dioptrical discussion of such diffracted beams, ihai 
is bo far os regards their geometneal properties, forms a rather 
simple case of the theory of the refracuon of a general dioptrical 
pencil, which has been developed by Hamilton, Maxwell, and 
other writers In the case of homogeneous wave-length A, when 
the principal beam, coming from its focal lines, h refracted at 
the striated surface to two other focal lines, the nth diffracted 
beam is propagated as if it were simply refracted at a new 
surface formed by adding on at each point a thickness (p. - I )nmhy 
of the refracting medium in front of the original surface , where 
m is the number of striationa counting from any aibitrary origin 
on the surface up to the point The case of reflexion is included 
by making p = — 1, Asa special example, it is well known that 
the positions of the primary and secondary foci for conical pencils 
ID a spherical Rowland grating, are determined by the same 
formulae os hold for reflexion in a curved mirror The treat¬ 
ment of the aberration at the focal lines, or the discussion of the 
caustic surfaces of the diffracted beams, is reduced immediately 
to the Hamihonlan formula by noting that the characteristic 
function of the beam is increased by the quantity (ju - 
exactly, in crossing the diffracting surface —The secretary read 
a brief abstract of a note by Prof L J Rogers on a three-fold 
symmetry in the elements of Heine's senes — Messrs Greenhill, 
Walker, Cunningham, and the Chairman joined in the dis¬ 
cussions on the papers 

Royal Microscopical Society, March 15 —A D 
Michael, President, in the chair —The president sold that a 
series of thirty six photomicrographs bad been sent to thei 
Society of Arts, in compliance with the request read at the last 
meeting, for exhibition at Chicago —An electric turntable was 
exhibited on behalf of Mr Payne, of Newcastle It consisted 
of a brats turntable of ordinary pattern having an electric motor 
fitted beneath the plate , the whole wu caused to revolve by the 
current from a bichromate battery cell.—Dr W H Dellinger 
gave a brief description of Prof. ButschU'i experiments on the 
so-called artificial protoplasm, and said la conclusion, that he 
could not suppose that any one looking at these forms would 
regard them u m any way allied to living matter The more 
intimately they became acquainted with them the more 
sure they would become that they were only forms, and that 
those which appeared under a low power to be 10 much like 
time were under a high power seen to be minute babbles and 
nothing more He hclleved the movementi observed would be 
found 10 be due to the effect of differences of surface tension, 
and that the study of them would no doubt help them to under 
stand some of the mechanical properties of protoplasm, but they 
did not leave an Impression tut they bad caused ah approxi¬ 
mation in the least degree towards the artificial production of 
protoplasm —Mr R. T. Lewis exhibited and described a new 
■pedes of Aleurodes (A, asfarap) which had been found upon 
the leaves of asparagus In Natal —Mr, T. f Smith read a notn 
on the use of monochromatic yellow light in photomicrography." 
—Prof. F, Jeffrey Bell read a note from Dr. A. W. Edwardion 
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a simple mode of illumination for the microscope —Surgeon V. 
Gun ion Thorpe's paper on the rotifera of China was read by 
Prof Bell —Dr G M Giles’s paper on certain cystic worms 
which simulate the appearances of tuberculosis was alio read by 
Prof Bell —Dr R G Hebb said that he had never met wiLn 
any of the worms described In England. He had found 
nodules in the lungs of sheep, and although unable to hod the 
worm, he had supposed it to be the cause of what he had found 
—Prof Bell thought that what Dr Giles stated in the begin 
ning of his paper was of considerable importance, because If 
the large number of animals which were killed as being tuber¬ 
culous were really not so, it might be possible to prevent their 
destruction There was, he imagined, a general dislike amongst 
most persons—except such as were fond of high game—to eating 
meat which swarmed with parasites of any kind, for if it was 
correct that the cattle In India which were reputed to be highly 
tuberculous were not so, it was very important that the fact 
should be widely made known —The president said that he fully 
agreed with Prof Bell in his remarks —Dr A C SLokean 
paper on new brackish water Infusoria from the United Slates 
was taken as read 

Llnnean Society, March 16 —Prof Stewart, President, 
in the chair —A curious freshwater alga, growing in a 
perfectly spherical mar,3 without any visible point of attach¬ 
ment, and described as a condition of Cladophora , woi» 
exhibited by Mr, A W Bennett, who stated that specimens 
had been found m English and Welsh fakes, as well as in 
Sweden, and that the peculiar spherical form of growth was 
difficult to explain Mr G R Murray suggested that it might 
be due to the action of a current, which would cause a con 
linuous revolution of the mass —Mr R I Pocock exhibited a 
singular nest, so called, of a myriopod received from Sierra 
Leone, and formed of a clayey earth, which had become 
hardened by exposure It was suggested that it was not a nest 
in the proper sense of the word, formed by the creature itself, 
but rather a case fashioned by ants for the purpose of entomb¬ 
ing their enemy,—Mr G F Scott Elliot gave an interesting 
account of the botanical results of the Sierra Leone Boundary 
Commission, and of the collections made by him during five 
months travelling His remarks were criticised by Messrs J 
G Baker, C B Clarke, W Carruthera, and Dr Stapf, who 
was present os a visitor —Mr J H Venstone described some 
points in the anatomy of a molluik [Milcf^ona) from recent 
dissections made by him, and exhibited several preparations in 
support of his statements Prof G B Howes bore testimony 
to the originality and value of the observations which in some 
respects were at variance with the views of the most recent 
writers on the subject Messrs. G R Murray and Horace 
Monckton offered some remarks on the similarity in certain 
respects of the fauna and Bora of the West Coast of Africa and 
the East Coast of South America, with reference to the state¬ 
ments made by Mr Pocock and Mr Scott Elliot —The 
meeting adjourned to April 6 

Anthropological Institute, March 21 —Prof A Mac 
alnter, FRS, President, in the chair —Dr Tvlor exhibited a 
collection of the rude stone implements of toe Tasmanians, 
showing them to belong to the paleolithic or ungnM0 stage 
of the implement maker’s art, below that found auUag pre¬ 
historic times In Europe, and being on the whole the lowest 
known In the world Fragments or rough flakes of chert or 
mudstone, never edged by grinding, but only by chipping on 
one surface with another stone, and grasped In the hand with¬ 
out any handle, served the simple purposes of notching trees 
for cllmbfl^ cutting up game, and scraping spears and clubs 
The Tasmanians appear to have kepf up this rudimentary art 
In their remote corner of the world until the present century, 
and their state of civilisation thus becomes a guide by which to 
judge of that of the prehistoric drift and cave men, whoio lifp 
in England and France depended on similar though better Im¬ 
plements. The Tasmanians, though perhaps in arts the rudest 
of savages, wen at most only a stage below other savages, and 
do not disclose any depths of brutauty. The usual moral and 
social rules prevailed among them , their language was efficient 
and even copious, they had a well-marked religion lq which 
the spirits or ancestors were Looked to for bmp In trouble, and 
the echo was called the 11 talking shadow " Such facts make 
it dear that neither antiquity nor savagery reaches to really 
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primitive stages of human life, which belongs to a remoter 
past —A paper by Prof Politis on burial customs in modem 
Greece was read , also a paper on the cave paintings of Aus¬ 
tralia, by the Rev John Mathew 


Edinburgh, 

Royal Society, February 20 —1 he Hod Lord Maclaren, 
vice-president, in the chair. Mr Malcolm Laurie read a paper 
on the anatomy of the EwypUrxda Chelicerse exist in front of 
the mouth in SUtfwnia and Euryptcrus l thus making Lhe number 
of cephalothoracic appendages in these forms agree with that of 
Lhe arachnida in general The presence of an epiconite on the 
basal joint of the walking limbs is also an araenmd character 
The third Lo sixth free segments in SUmonia carry paired 
plate-like appendages, each of which appears to have borne one 
or more branchial lamellae There are sLermtes covering the 
whole ventral surface of each segment , Shmonia differing in 
this respect from Eury pttrus , which, according to Schmidt, has 
no sternites on these segments. The suppression of the itemite 
of the Second free segment and the reduction of its appendage 
to nothing but branchial lamellae is due to the enormous develop¬ 
ment of the genital operculum which covers this region This 
suppression of the second segment seems to point to a closer 
relation of these forms to the Ptdipalp i, in which the same 
thinty occurs, than (p the scorpion, in wmch the second segment 
and its appendage are well developed —The Rev Prof Dons 
discussed the early history of some Scottish mammals and 
birds —Prof Rutherford communicated a paper, by Dr W, G 
Auchiaon Robertson, on the digestion of sugar in health 

March 6 - -Mr T B Sprague discussed a now algebra, by 
means of which permutations may be transformeiFin a variety of 
ways, and their properties investigated In this algebra seven 
symbols of operation are used, the multiplication table being— 
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Prof Tut read a 0#to on the compressibility of liquids in con¬ 
nection with their molecular pressure 

March 2D. —Dr D.Gdl, H.A Astronomer at the Cape of Good 
Hope,communicated a paperllloitrated by phoLographson recent 
progress in celestial photography The method recently used for 
Lhe determination of the buq j i distance by observations of the 
pi anet Victoria was also described A number ofseparate series of 
observations have been made—each senes by itself being more 
trustworthy than observations made during a transit of Venus 
The results indicate also that the present estimate of the mas 
of the moon Li about one per conL too large.—A paper was 
communicated by Dr Robert Monro on a remarkable glacier 
lake, formed by a branch of the Hardanger-Jokul, near 
Eldndrd, Norway, 

Paris 

Academy of Sciences, March 20,—M Loowy in the chair. 
—On the next solar eclipse, by M. J Janssen — On the pre¬ 
paration of a variety of swelling graphite, by M Henri 
Moitsan M, Ltui has divided the varieties of graphite Into 
two classes, according to their behaviour on treating with a 
little nitric acid and calcining Thoee which swell up he calls 
graphites, and those which do Dot grmphitite* The varieties 

5 reduced ordinarily in the electric arc and by soladon in Iron 
0 not iweiJ. Il can. however, be obtained in the first condi¬ 
tion by mddenly cooling the casting In water, when the swell¬ 
ing graphite win be found in thfe more interior portions. Tne 
bit way of preparing it Is by means of molten platinum About 
aoogr. of plat mom are fused in a carbon crucible placed rathe ele^ 
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mi furnace. Whoa the m=Ul fa ses it fata saturated with carbon, 
ormlog a cabaret mixed wjlh free carbon, which after tolidifi- 
catfoa exists In the form off swelling or true graphite It u 
separator by aqua regia. The residua cotuliti of slate-grey 
fitxagonaPorystali of deadly 2 06 to 3 08, burning in a current 
of oxygen ,at 575^ From 400° upwards It swells like mercury 
aalpho-cyaoldo. It li^ofc attacked by fused nitrate ofpotaadum, 
chjjpmlc add, or hot sulphuric acid, bulla rmpMLr attacked by 
warm Lodio acid and fused jodlum carbonate Toe swelling up 
U attributed to the sudden liberation of heated gas due to the 
decomposition of a very small quantity of graphitic ocde pro¬ 
duced under the influence of nitric add at the expense of a trace of 
amorphous graphite mixed with the crytlaUieed variety, and mote 
easily attacked than the Jotter —Researches on samarium, by 
M. Lecoq da Bole baud ran.—The pancreas and the nerve centres 
regulating the glycemic function p experimental demonstrations 
derived from a comparison of the effects of a removal of uk 
pancreas with those of bulb ary section, by MM A Chauveaa 
and M ^Koufmann, Medullary section, preceded or followed 
by bulbary section, produces exactly the same effects as 
medullary section preceded or followed by the removal of the 
pancreas As regards, therefore, the^phyiiologlcal action 
exerted upon the sugar-forming apparatus, this last operation 
behaves exactly like the bulbary sectHb Now the latter 
determines the super activity of the liver by suppressing the 
transmission of the influence, of an inhibito^oentre moated in 
the medulla oblongata. As a necessary result, the femoral of 
the pancreas acts in an analogous way in producing hyper¬ 
glycemia and glycosuria- This operation amounts to the 
annihilation of the centre controlling the “glycogenic function 
Hence ihe pancreas acta npon this function by exciting the 
activity of ft|U inhibitory centre, and prdbably also by 
influencing tn exciting centre, which is, on Wm other hand, 
checked In its activity by the products of internal pancreatic 
secretion poured into the blood The results of the whole 
experimental investigation on the pathogeny of diabetes art 
embodied in sixteen propositions —On the distribution in 
latitude of the solar phenomena observed at the Royal Obser¬ 
vatory of the Roman College during the fourth quarter of 1892, by 
M P. Tacchlni —Photography of the aolar corona apart from 
total eclipses, by M George E Hale —On electric waves along 
fine threids; calculation of the depression, by M Birkeland — 
On initial capacities of polarisation, by M E Booty —In¬ 
fluence of frequency upon the physiological effects of alternating 
currents, by M d’Arson*al —Measurement of large differences 
of phase in white light, by M. P Joubln A new method of 
rendering visible the fringes produced by two interfering systems 
of waves consists m placing an anisotropic compensator upon 
both Ihe groups which nave traversed the uNpfferanee apparatus 
This compensator then receives polanseaHght whicn, before 
being analysed, passes through a jate of quartz with its principal 
section at an angle of 45” to tbdfleue of polarisation. Such an 
arrangement has been carried out In one of Fizeau'i apparatus 
for measuring expansion b. It reads direct to ^ of a micron — 
On spherical aberration of the human eye ; measurement of 
setulism of the crystalline, by M C. J A. L^oy. The mean 
aberration Is a function of the age which grows slowly In young 
people and very rapidly after mature age, tending towards a 
maximum In old age. The spherical aberration of the eye 
also depends principally upon ihe crystalline and notably upon 
the variability of iti Index of refraction. In young people 
this variability is rapid enough to oenslbly co rr ect the abora- 
tion It decreases with age. and tends to a lima ting value which 
it would hove if the cmtalilne hod a uniform index throughout, 
—Electrical crucible for the laboratory, with directing magnet, 
by MM L Ducretet and L Lejeune.—On a phenomenon of 
dissociation of sodium chloride heated in presence of a 
wall of porous eajth, by M de SanderraL—On hydurilic 
and desonamalic acids, by M. C Malign on — Action 
of cotton upon sublimate absorbed In dilute solutions, by M. 
L 4 o Vlgnon.—Influence of the alkalinity of blood upon the pro¬ 
cess of intra-organic oxidation provoked by spermine, by M. 
Alexandre PcebL —Production of sugar diabetes in the rabbit by 
_the destruction of the pancreas, by M E. H^don. —Improvement 
of potato-culture for Industrial and forage purposes in Fran OS, 
by M. Aim 4 Girard.—On the employment of ruthenium red In 
vegetab|^matomy, by M. Louis Mangtn.—Permian fish fauna 
Jn Trane!; by M, H E. Souvige.—On the manifestation, fo* 
'raatfkban six hundred yean, of sudden variations of t e mp era - 
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lure on fixed dates during the second fortnight of January, by 
M Dom D D£moulin —Destruction of treel and public health, 
by M J JeanAe) 
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MATHEMATICAL ELASTICITY 


A Treatise on the Mntfumatical Tk^off v of Elasticity 
By A E H Love, M A, Fellow and Lecturer of St 
John's College, Cambridge. Vol 1 (Cambridge 
University Press, 1892) 


M R LtyVE'S treatise is the necessary complement 
to Todhunter and Pearson's' “.Hutory of Hie 
Theory of Elasticity," in which an abstract is given of 
all the most important original memoirs bearing on thii 
subject, arranged in historical order 

But the student who wishes to make himself acquainted 
with the works of these original authorities, by the 
guidance of Todhunter and Pearson’s History, will find 
the necessity of an acquaintance with Mr* Love’s work 
as an introduction to the element# antPto the notation 
of the subject of qlasticit]^ * 

Mr. Love has prepared an elegant and modem 
artillery of analysis , and be is not afraid to fire off his 
guns To pursue the simile, there is no fear of the 
subject being obscured in the smoke of his own guns— 
in these days of smokeless gunpowder 

The site of the book is kept within reasonable dimen¬ 
sions, compared with the scale of a continental treatise, 
by leaving the heaviest parts of (he analysis as exercises 
to be worked out by the trained mathematical student, 
to whom the work is addressed. 

The author says in the preface, “ I have not thought 
it advisable to introduce collections of examples for 
practice M But such collections do not exist, and the 
author would find it as formidable a task as that he has 
already earned out to attempt to cottigfeuct the examples 
himself. In the present state of bis subject any really 
novel example would be worthy to take rank as a new 
and independent theorem. 

The examples which we see around us of the physical 
and industrial applications of the Theory of Elasticity 
are the best check in existence to keep the subject from 
becoming a mere development of pure mathematics, with 
such generalisations as to space of n dimensions, and 
based upon physical laws adopted merely because of the 
analytical elegance they confer, quite apart from any 
experimental verification r 

The first five chapters are occupied with nre general 
theory, including the analysis of strain and stress, stress- 
strain relations, the strength of materials, and a number 
of general theorems In the analysis of strain the method 
of Tlntton and Tail's * Natural Philosophy M has been 
follow^fbeginning with the geometrical and algebraical 
theory of finite homogeneous strain, deducing thence the 
physical state of infinitesimal strain. Hooke’s law, made 
such a mystery of by its inventor, now becomes a necessary 
consequence of the expansion by Taylor’s theorem of the 
stresses as functions of the displacements and strains, 
neglecting "power above the first or second ; and the law 
receives ample experimental justification in the observed 
IsochrOmsm of tbo small vibrations of elaaric bodies, as 
exhibited by the musical notes they give out. 

In the treatment of die bending of a beam and t|ie 
torsion of acylinder in Chapter VL, Saint-VSgunt’smethod 

NO. 1233, VOL. 47 1 


has been followed, and the warping ^nd distortion od the 
cross-section carefully investigated and riDustrated i£* 
fig 10, p 156. * *- 

Thix^arping effect is well known to engineer*) tt}6vjgh 
hitherto generally ignored in the mathematical.treatment, 
as impairing the sweet simplicity of a bending mornenf 
and consequent proportional curvature resulting gnly 
from the extension and compression of the fibres, thus 
ignoring the shearing stresses called into play We 
can now begin to perceive the reason why a beam is so 
much stronger and stifler than it ou&lit to be accoj^lmg 
to the ancient theory 

In the investigation of the torsion of a cylinder, where 
£ross-section is a rectangle, the analysis of Thomson and 
Tait has been closely adhered to Dr Ferrers, the 
Master of Gonvllle and Calus College, has made this 
analysis more complete and symmetrical, and has exhi¬ 
bited the hydrod^pamical analogies more clearly, by em¬ 
ploying a pair of Fourier senes, gild proceeding by sines 
and cosines of multiples of x t and the Other of y ; each 
senes representing separately the motion or displace¬ 
ment corresponding to a simple shear of the rectangular 
section The elliptic function interpretation of this pair 
of senes, in tihich the corresponding moduli are 
obviously complementary, is very interesting, but has not 
been pursue! by Mr Love. jpT 

Now that Prof Karl Pearpon has dedicated the first part 
of the second volume of the History to the M Memory oi 
Saint-Venant," the political cloud, vaguely desenbed in 
M Bertrand's recent tlogcoi Chasles, which overshadowed 
Samt-Venant's official career, is clearing off, and full 
tribute is beginning to be paid in France to the great 
advances due to him 


Lamd, too, like baint-Venant, appears to have lived in 
official neglect, although his method of Curvilinear Co¬ 
ordinates, expounded in Chapter Vll, has been a powerful 
analytical engine for the solution of eiastical problems, 
and his 11 Thdorie de l'Llasticitd ” is a standard text-book 
to the present^f. 

The aolution of the elastic deformation of a sphere, 
tre ated in Chapter X*^|^aIso due to Lamd. Mr Love 
applies his analysis to r the consideration of the effect ot 
a flaw in the shape of a spherical cavity, and shows that 
in this case the engineer’s factor of safety of 2 is the 
theoretically correct factor. 

The moat important application on a large scale of the 
analysis of the elastic deformation of a sphere is the in¬ 
vestigation of the effective rigidity of the earth, con¬ 
sidered as an elastic solid, under the action of its own 
gravitation, and slightly disturbed by the rotation and the 
tide-producing forces. Elaborate calculations aiyl ob¬ 
servations have been earned out by Prof G. H Darwin ; 
if we could observe and measure the bodily tides in the 
earth, an estimate of its rigidity could be obtained Mr 
Love gives the numerical results corresponding to mean 
rigidities equal to those of steel and glass 

Mr. Chree's valuable investigations of the strain pro¬ 
duced by rotation in an elastic circular disc, in a sphere 
or an ellipsoid, she introduced here, and receive careful 
analysis and interpretation 

Chapter XI. treats ofr ttie vibrations of a sphere. The 
frbe vibrations have been completely worked out by 
Lamb. In the forced vibrations the lag or change 
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of phase is the Interesting subject of inquiry, as showing 
to what extent the “equilibrium theory 1 ' of the bodily 
tides of the earth, considered in the preceding chapter, 
can be adopted as a working theory 

Lord Kelvin has shown how the inertia of a pendulum 
appears reversed in sign if the point of support is actuated 
by a vertical vibration, when the forced and free periods 
are as two to one , but when the periods are made in the 
ratio of three or four to one, the equilibrium theory can be 
adopted This principle has been employed recently by 
Sarrau and Vieille in the measurement of powder pres¬ 
sures by means of spring gauges , the free period of the 
spring is so adjusted in comparison with the period of the 
applied pressure, so that the vibrations of the spring do 
not make their appearance, and the indications of the 
gauge are the same as those for an equal statical pres¬ 
sure, steadily applied 

Valuable work in the discussion of particular 
problems of a somewhat general nature has been 
earned out by the late Prof Belli, of Pisa, and con¬ 
tinued by his disciple Cerruti, particularly also by M 
Boussinesq, in hia theory of " local perturbation* ” in an 
elastic solid bounded by a plane, as illustrated, for in¬ 
stance, in the deflection produced in a sheet of ice by a 
man standing on it, these questions occupy Chapters 
VIII and JJfc 

The applications of conjugate functions in Chapter 
XII introduce some interesting problems The book 
concludes wiLh the consideration of an elliptic cylinder, 
turned through a small angle Something appears want¬ 
ing here as the balancing couples on the interior and 
exterror confocal ellipses are not brought into evidence 
When the exterior ellipse becomes indefinitely large the 
stresses over it are evanescent, but their resultant is a 
finite couple So, too, when the inner ellipse becomes 
the line joining the foci , in this case the Jacobian h 
becomes infinite at the centre, and the displacements u 
and v at this point require closer investigation 

It is unfortunate, as Maxwell remarked, that we have 
no space functions corresponding to the conjugate 
functions of a plane But b^jthe rotation of these con¬ 
jugate plane curves about an axis, Waugenn has obtained 
a system of space co-ordinates, suitable for application 
to certain surfaces of revolution, and he, Mr Hicks, 
and Mr W D Niven, have worked out the analysis 
completely for certain quadne surfaces, cones, and tores 
In the questions considered in this first volume the 
forces which produce the elastic displacements are of 
moderate amount, so that the proportionality of stress to 
■tram may be taken as true, and they act as distributed 
forces throughout the solid, such as gravity and the 
forces of inertia introduced by vibrations. 

Mt Love measures these forces per unit mass, and not 
per unit volume, as in Thomson and Tait's “Natural 
Philosophy/' so tfcat the component forces appear as 
pX, pY f pZ, qualified by p, the density as a factor 

Cases might arise, however, say in a dynamo, where 
some of the forces, the forces of inertia and gravity, would 
be measured per unit mass, and the others, the electro¬ 
magnetic forces, per unit volume , for this reason the 
Thomson and Tajt method of measurement appears 
preferable, ei the factor p can be inserted where requited. 
The d^Bdultiea of constructing a rational theory will 
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turn up in the second volume, when the question of the 
elastic equilibrium of a lamina has to be considered, 
in which the stresses are due to an applied finite pressure 
on one side of the lamina Mr. Basset has performed a 
valuable service in pointing out the insufficiency of pre¬ 
ceding methods for constructing a theory of such an 
important practical question as the collapse of boiler 
flues (Pful Mag , September, 1692), and he might have 
added of the Bourdon gauge. We await with interest 
Mr Love's contribution to this delicate andr baffling part 
of the Theory of Elasticity 

In the preface of the “Treatise on Solid Geometry," 
by Frost and Wolstenholme, the authors, after thanking 
the pi oof-readers for their trouble, conclude by “express¬ 
ing their regret that they have not escaped a large number 
of errors, which it will be punishment enough to them to 
see tabulated in an adjoining page.” 

Where the enue has also been a proof-reader he lays 
himself open to this ambiguous acknowledgment, if he 
points out any misprints , but-jve are pleased to find that 
the present volume, on careful re-examination, appears 
to be very clearly and correctly printed 

A Gi Greenhill 


BIOLOGY AND THE MEDICAL STUDENT 
Text-book of Elementary Biology Introductory Science 
Text-book Senes By H J Campbell, M D (London 
Swan Sonnenschem and Co. New York Macmillan 
and Co , 1893 ) 

HIS volume of 266 pages octavo is an ultra-ele¬ 
mentary one, subdivided inLo a first part of 155 
pages, which deals with generalities of plant and animal 
morphology and-physiology, together with the principles 
of classification, and into a second of 111 pages devoted 
to the consideration of certain type organisms With 
the exception of the dog-fish, which the author dismisses 
in four short pages, the said types are those of the ex¬ 
amination syllabus of the Conjoint Board of the Royal 
Colleges of Physicians and Surgeons , and the fact that 
the book 19 the first one which has been written up to 
that standard Invests it with a special interest. It is 
illustrated by 136 borrowed woodcuts, some of which 
are very poor and antiquated, while others are de¬ 
fective. Its author shows himself to be possessed of a 
consid^tble power of discretion, and his book is clear 
and attractive in style. It is, however, a pure compila¬ 
tion, for the most part from well-known text-books, as is 
only too apparent in certain gross errors transcribed, for 
example, that of the assertion that the Monotreme 
brains are 11 not convolved ” , its only novelt/^|b in the 
Judicious introduction of concise and useful mstoncal 
r/sum/s , giving the dates, names, and achievements of 
epoch-making investigators. Trivial errors abound, and 
controversial matters of the moment are here and there 
dogmatically introduced, as though finally established ; to 
wit (a) the alius j on (pp, 39 and (45) to the ectoblaatlc 
ohgin of the segmental duct! which, so far as it may be 
to-day regarded as an undisputed fact, rests upon Van 
Wljhe's discovery of a dividing nucleus connecting It 
with the parent cpi derma, and (fi) the assumed conjuga¬ 
te reproduction of Amoeba (p. 160). Conversely 
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It is refreshing to find that in this, a most elementary 
work, the pulmonary sacs of spiders are alluded to as 
u fantracheae " (p 105) and the lung hooks of scorpions 
as u chambered trachea: '* (p 112) The author dis¬ 
tinguishes between more general matter printed in large 
type, and more detailed set up in smaller, pointing 
out in his preface that ** in reading the book for the first 
time the student is advised to read only M the former. 
The fact that in some cases a knowledge of the details 
in question is indispensable for the appreciation of the 
broader statements laid down for first reading, somewhat 
detracts from the utility of the method employed ; and 
in at least one case (two top paragraphs of p 7) the sen¬ 
tences are so worded that the exclusion of the smaller type 
involves error and confusion of ideas One of the moat 
characteristic features of the work is its marked brevity 
** A general review of the Mammalia Jl is essayed in eleven 
pages, while the “ Infusoria ” are despatched in one line 
and a word (but a cross reference to the Vorticella 
described in full in a subsequent chapter) No wonder 
then, that for want of due qualification, descriptions of 
things and conditions in reality individual and special 
should serve for those general and of broad application 
(as, for example, the assertion that the spiders as an order 
have an unsegmented cephalo-thorax, and that 11 all cells 
resemble each other when they are first formed "), and 
that negative characters should be occasionally employed 
for diagnostic purposes, to the exclusion of others of a 
positive and more forcible nature but requiring a more 
detailed declaration (cf the treatment of the Iimb 9 of 
Primates) Some of the more lengthy descriptions are, 
nevertheless, inadequate and unfortunate, notably that of 
the sponges, which arc defined (p 85) as 11 the connecting 
link between unicellular animals on the one hand and 
multicellular animals on the other, lf and whose complex 
structure is illustrated by a diagram unlike anything in 
nature In dealing with the vertebrate reproductive 
system and cloaca, the author has so mixed up details 
and definitions that his statements are misleading | 
contradictory, and in part erroneous (cf pp 155 and 264, 
and 135, 153, 252, and 256) In dealing with the lower 
plants, the existence of sieve-tubes in the marine algce 
{, Macrocystis ) might with advantage be alluded to as an 
all-important elementary fact, and the definitions of the 
Thallophyta and the Ptendophyta might well be 
modified accordingly Minor errors and deficiencies, 
such as the implied absence of sensory cells in the hydra, 
the too-fr^quent employment of the adjective M horn^” in 
allusion to structures having no such constitution (cf espe¬ 
cially pp 102 and 192), the confusion between the lf wing ” 
and patagium, and the definition of important orders 
and families in terms which in their scantiness convey 
no adequate meaning, will doubtless be duly corrected 
and made good This notwithstanding, the book his 
many good points, and its dearness of style is a 
high recommendation , its greater subdivision, if ampli¬ 
fied and supplemented by way of introduction of great 
fToups not even named m the present edition (4 g* the 
Brachiopoda and Polyzoa), might be worked up into a 
generally serviceable volume, 

The lesser subdivision of the volume chiefly merits 
attention for having been avowedly compiled for the 
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examinees of the conjoint medical board above alluded 
to The programme is as follows * -Amoeba (5 pp), 
Yeast Plant (3 pp), Protococcus and Glccocapsa (6 pp), 
Bacteria (6 pp,), Vorticella (7 pp), Gregarin* (5 pp ), 
Hydra (9 pp), the Liver Fluke (11 pp), Tape Worms 
(21 pp.), Nematoda (12 pp), the Leech (11 pp), General 
Review of the Mammalia (11 pp) 107 pp in all, of 
which 66 are devoted to animal parasites—a veritable 
diet of worms * We know not upon what principles this 
rfginu r has been prescribed , but when it is considered 
that the doctrine of phagocytosis, which has of recent 
years done more than all else to advance and revolu¬ 
tionise medical science, is the direct outcome of com¬ 
parative biological inquiry, and that its founder is a 
non-medical man, we confess to a feeling of 

astonishment The programme itself savours of the 
11 Technical Education ” bogie of our times, than which no 
greater deception has ever existed. The principles of an 
elementary scientific training must be the same for the 
medical man and the mechanician, the philosopher and 
the plumber Natural laws and ultimate principles are 
for all time and unalterable , and experience shows that 
the medical student whose elementary biological training 
embraces a comprehensive structural analysis of some 
small mammal (if of no lower vertebrate in addition) to¬ 
gether with the principles of comparative morphology, 
working from the tree thus surveyed as a whole through 
the scattered leaves of his surgical anatomy, emerges a 
thinking man, rather than a mere pedant, as has been so 
often the case in the past The chief value of biological 
science to the medical student is unquestionably educa¬ 
tional To sink this all-important aspect of his scientific 
training, in preference for a mere dabbling in helmin¬ 
thology, as we venture to think has been done in the 
case before us, 13 to neglect one of the surest safeguards 
for the future, and to ignore the dictates of common sense 
based upon experience The attitude is indicative of 
a retrogressive return to the days when medicine was the 
only channel of approach to science, and to that order of 
things, the lingering relicts of which, still hoveung over 
certain of our English-speaking Universities, to-day bar 
the way to t he employment of all but medical graduates as 
responsible teachers of science in certain of their medical 
departments The time is fast dawning, when in London 
and other great centres, the preliminary scientific 
training of the medical student must of necessity be 
imparted either in central institutions devoted to the 
purpose, or in no less special ones attached to the medi¬ 
cal schools themselves This work, if it is to be done 
properly and to the credit of the nation, must 
clearly be entrusted to trained specialists, whose business 
it shall be to keep abreast of the times, and by such 
men the text-books of the future will have to be written 
The principles which have called forth the volume now 
under review, m the other hand, favour a professional 
monopoly, under which the medical practitioner will tend 
to usurp the functions of the trained non-medical educa¬ 
tionalist, to the detriment of his own calling and the 
reversion to a well-nigh obsolete constitution. Indica¬ 
tions of the exercise of this monopoly are abroad , but we 
ih|)| he much surprised if, in the bidding for the medical 
*itudent how rife, it obtains a foothold. 

* G B, H. 
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THE MORPHOLOGY OF BACTERIA 
Contribution d I'fctude de la Morphologic it du 
Dtveloppement des Bact/nac/es. Par A Billet, DocL 
en Mdd , M^ddcin-Major de 2® class*. (Pans Octave 
Doin ) 

INCE the publication of the 11 Peach-coloured 
Bacterium," by Prof Lankester, the subject of the 
morphology of the bacteria cannot be said to have 
received much attention from English investigators 
The department of bacteriology has to a great extent 
been monopolised by the physician, who appears to 
confine himself almost exclusively to the study of the 
more practical bearings of the subject It is therefore 
refreshing to find a surgeon-major devoting his time to a 
very thorough investigation of bacterial morphology 
Dr Billet's work dates back from 1885, and was 
earned on for the most part in the Wimereux Laboratory 
under the able direction of Prof Giard His communi¬ 
cations were first published in the Bui Sc. de la France et 
de la Belgique^ and the oresent work is a collected and 
revised edition of these The work consists of some 287 
pages, and includes (i) an historical introduction, which, 
owing to its succinctness and chronological sequence, will 
be found of great use to the general bacteriologist ; (2) a 
minute description of the life histones of Cladothnx 
dichotoma and Bacterium paras tit cum , and of two new 
species named by Dr Billet, Bacterium Balbiam and 
Bacterium osteophilum , (3) a very large bibliographical 
index embracing some 662 references , (4) a very beauti¬ 
ful senes of drawings 

The author briefly sketches the progress of morphology 
from the time of the doctrine of immutability of Cohn 
and that of pleomorphism of Prof Lankester, Cienkowski, 
and Zopf He shows how C Robin (1847), in his 
wonderfully interesting work, pointed to an affinity 
between certain bactena, his Leptothrix baccaits } for 
instance, and certain filamentous alg®, the Leptothrix of 
Kutzing (1843) , how, after the lapse of twenty-six years. 
Prof Lankester (1873 and 1876), determined, in his well- 
known Bacterium rubescens , the coexistence of micro¬ 
coccal, bacillary, and spirillar forms , and finally, how 
the theory of the 11 form phases" became further eluci¬ 
dated by Cienkowski in 1887 in the “ Morphologie 
der Baktenen," and by Zopf in 1871 in his " Genctische 
Zusammenhang von Spaltpilzformen 11 The latter observer 
describes in the life history of the higher bacteria, coccal, 
bacteroid, bacillary, vibrio, spirillar, leptothrix, and 
zooglea forms , the Clathrocystis roseo-persicina of Cohn 
becomes the zooglea phase described in Bacterium 
rubescens of Lankester, or more correctly, of the higher 
Beggintoa raseo per si cina Starting with the above senes 
of form phases, the author ingeniously consolidates and 
groups them into four stages, viz, —1. Tht filamentous t 
in which fhe bacteria are associated into larger 
and shorter filaments 2, The dissociated stage 
in which the elements become free and motile, 
and assume the well-known coccal bacteroid and other 
forms 3. The interfacing stage— dtai enchevttrj— where 
the elements interlace with one another 4, A soogUa 
stage, in which the elements loose their movements and 
aggregate themselves into certain definite forms The 
author goes on to show how definite and characteristic 
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are these groupings m the case of the organisms which he 
has examined (see above). He points out that their 
presence or absence depends upon surrounding conditions 
—media, temperature, &c But he further widens the 
whole question in seeking to show that In the less highly 
developed bactena there are traces of the form phases 
and form groupings of the more morphologically perfect 
organisms In this connection he briefly brings together 
the observations which have been made upon the life 
history of the lower bacteria, Thus Lhe encapsulation 
observed in the pneumococci, streptococci, tubercle, and 
anthrax bacilli, sarcinx, &c , &c , may correspond to the 
zooglea stage, for he recognises both pneumococcal, 
menspomedia, and sarcina forms in his zooglea stage 
He regards the zooglea as protective, and forming when 
the medium ib becoming exhausted We may add that 
in the animal tissues encapsulation often appears depen¬ 
dent upon the resistance offered by the tissues He 
further points out that the zooglea is often pigmented 
In describing the life histones of his bacteria, Dr 
Billet makes some interesting remarks Thus, he is in¬ 
clined to believe that the cilium of the vibrio form is 
nothing else than the residuum of the 4*iner coat, and 
that it is formed during the process of segmentation by 
a drawing out and attenuation of the inner coat, like, for 
example, when a glass rod is drawn out in a flame As 
many vibrios move about which have no cilia, he agrees 
with Van Zieghem that the bacterial element has a proper 
movement of its own, which is not dependent upon a 
cilium, and lie believes that the ciliunn of the Bacteria is 
quite a different thing from the cilium of zoospores He 
carefully describes the movements of the vibrio forms, 
and adds that they are greatly accentuated by a power¬ 
ful light, a point first observed by Engelmann, in his 
Bacteriumphotometricum He also states that the passage 
from the rectilinear forms to the less curved (vibno) and 
more curved (spmlla) forms, depends upon Lhe degree 
of temperature and amount of putrefaction , the greater 
the latter the more the twisted and appendiculate 
forms. He concludes by giving the evidence in favour 
of a relationship between the Bacteria and the Alg* , 
the relationship appears great in the case of the or¬ 
ganisms which he describes, but probably if he had 
studied Actinomyces he might have similarly found very 
many points in favour of a relationship with the mycelial 
fungi Ruhert Boyce 


OUR BOOK SHELF 

Introductory Modern Geometry of Pointy Ray f and Circle 
By W. B Smith (London 1 Macmillan and Co - 
1893 ) 

This work of Prof, Smith's has a ''very practical 
purpose, 1 ’ viz " to present in simple and intelligible 
form a body of geometric doctrine, acquaintance with 
which may fairly be demanded of candidates for the 
Freshman class h of the Missoni State University It 
Is shaped on the lines of such modem works as those by 
Newcomb, Halsted, and Dupuis, to refer to English text¬ 
books only , but It most nearly resembles in some part* 
the excellent little manual " on congruent figures/ 1 by 
Prof. Henrid. u The work asks to be Judged, at least in 
Its name, according to (the) spirit of modern geometry, 
and not according to the letter. 11 
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It 11 hard at this date to wnte anything new on the 
subject of elementary geometry, and for the class ad¬ 
dressed by the author it is not desirable, but the well- 
known facts may be treated in very diverse ways a in 
this case there is a novelty and freshness which must 
commend the treatment of them to all intellig^t students 
Take this “ precise definition ” of a plane Take two points 
A and B and suppose two equal spherical bubbles formed 
about A and B as centres Let them expand, always 
equal to each other, until they meet, and still keep on 
expanding The line where the equal sphencal bubbles, 
regarded as surfaces, meet, has all Its points just as far 
from A as from B As the bubbles still expand, this 
line, with all its points equidistant from A and B, itself 
expands and traces out a plane as its path through space 
Hence we may define the plane as the region (or surface) 
where a point may be, that is equidistant from two fixed 
points It is evident that the plane, as thus defined, is 
reversible The superiority of this definition consists m 
its not only telling what Burface the plane is, but also 
making clear that there actually rrsuch a surface. Thence 
our author readily derives the notion of the ray (anglic£, 
straight line a tract being a part bounded by end points) 
This manner of illustration occurs repeatedly, and 
adds, we think, much to the interest of the book. 

As a specimen of the mode of proof employed we take 
what is equivalent to part of Euc 1 5 Data , ABC 
an isosceles triangle, AB its base, AC and BC its equal 
aides (here we may remark the figure is badly drawn a 
similar remark applies to figures on pp 60 and 91) 
Proof Take up the triangle ABC, turn it over, and re¬ 
place it in the position BCA Then the two triangles 
ACB and BCA have the equal vertical angles, C and C, 
also the side AC = BC (why ?) and BC =■ AC (why ?) , 
hence they are congruent (why P), and the ^ A = ^ B 
In the more elaborate proofs there is a larger crop of 
u whys,” and in some cases the interrogation is answered 
by the author 

The amount of ground covered is considerable, and 
yet, as we have gone through the whole of the text, it is 
so clearly opened up that the intelligent student, to whom 
we have previously referred, should be able to master it 
ail, and successfully grapple with the well-chosen exercises 
which are arranged in fitting places throughout the book 
41 These exercises have been chosen with especial reference 
not so much to their merely disciplinary as to their 
didactic value, the author being persuaded that quite as 
good exercise may be found in going somewhither as in 
walking round the square " 

We nave no hesitation in heartily commending Prof 
Smith's introduction to teachers and pupils os an excellent 
one, and this we vouch, adapting the language of the 
learned counsel cited by Bailie Littlejohn, nostropenculo 

Printer of Horticulture, By J Wnght- (London. Mac¬ 
millan and Co , 1893.) 

This primer contains the substance of ten lectures 
delivered by Mr Wright for the Surrey County Council 
Besides the lectures, some sets of questions, asked after 
the lectures, are given together with the answers to 
these questions 

The primer is eminently practical, and is sure to prove 
very useful both to gardeners and to students. It cannot, 
however, be considered quitd free from errors, and a 
careful revision would increase its value. 

Sometimes the text Is rather loose. 

On p. 54 the word pistil 11 used indefinitely, sometimes 
meaning the style and at others the whole gyncedum. 
Speaking of phoiphatlc manures on p. 64 the author 
says 

“Mineral superphosphate is ground eoprollte treated 
with sulphuric acid. 

If Coprolite Is antediluvian petrified manure, of which 
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there are large beds in the Eastern Counties It is fairly 
active, yet sustaining 

“ Thomas’s phosphate powder, or basic slag— . . 
is composed of 15 to 25 per cent of phosphoric acid and 
about per cent, of lime It is not very quick in action, 
but lasting in effect " 

From this description one cannot get much idea of the 
relative values of these three phosphatic manures, and 
basic slag suffers by comparison with ground coprolite 
Practical expenence shows that basic slag has a much 
higher value than ground coprolite as a manure, and has, 
moreover, an additional value as a check upon wireworm 
Again, on p, 77, the description of the fungus causing 
potato disease (phytophthora mfestans) is scarcely accu¬ 
rate In describing the aenal hyphar which spring from 
the mycelium m the leaves and push their way through 
the stomata, the author says — 

11 These stem-growths of the fungus produce * fruit p - 
spore 5 (dd) m cells (Oogonia), that divide (r) and 
liberate the active agents in reproduction, tailed 
zoospores (g) which Boat in the air, and swim in 
the moisture, dew, or rain, on potato leaves." The 
letters in parentheses refer to fig 18, p, 79 Neither 
text nor description below fig 18 is correct What Mr 
Wright calls oogonia are really conidia, and what he 
calls conidia (F in fi^ 18) represent the formation of 
an oospore from oogonium and anthendium We must 
also dissent from the author’s views on zoospores Boating 
in the air 

Apart from these defects the primer Is well worthy of 
perusal, and will no doubt meet with success. The prac¬ 
tical part is very well done, and this is, of course, the 
most essential part of the book Walter Thorp. 

Ornithology m relation to Agriculture and Horticulture 
Edited by John Watson. 220 pp (London: W H 
Allen, 1893) 

This book contains a senes of papers by well-known 
writers The chief interest will gather around idhapters 
111 to vii inclusive, which treat of the common sparrow. 
The trial of the sparrow is opened very ably by Mr. Chas 
Whitehead (for the prosecution) He is well supported 
in the next chapter by Miss Eleanor A. Ormerod. These 
two wnters for the prosecution will have the support of 
the vast majority of agriculturists in England, and their 
arguments contrast favourably with the less practical 
defence put forward In the two succeeding chapters by 
the Rev F C. Moms and the Rev Theodore Wood 
Chapter VII is written by J. H Gurney, Jun.,and from 
the result of 755 dissections he draws up a table showing 
that 11 in England about 75 per cent, of an adult sparrows 
food 11 com, chiefly barley and wheat, with a fair quan 
tity of oats,” Nobody with experience of grain-growing 
in England will deny that the sparrow is a terrible pest, 
and it is time that a movement be made not towards 
exterminating the troublesome bird, but towards reducing 
its numbers to normal limits. 

Chapter IX is an interesting defence of the rook, much 
of which defence this bird merits. It 19 written by 
O V Aplin, who also contributes a very useful chapter 
on miscellaneous small birds. Walter Thorp 


LETTERS TO THE EDITOR. 

[ The Editor dots mot hold himself responsible for opinions «• 
pressed by his correspondents. Neither can ho undertake 
to return, or to torrts p o n d with the writers of, rejected 
man uscripts intended for this or any other part q Nature, 
No notice it tahen of anonymous communications ] 

Vactors versus Quaternions. 

HavjXo a vivid recollection of the pleuare I derived from 
Pxot Glbtw'i attack* ddqd the Quit era iodJc system Id tbe ralbai 
OM-aideddhcuaJoE thattook plsoe about two yean ago la ibb 




534 


NATURE 


[April o, 1893 


journal, 1 have delayed replying to the letten of Prof*. MacAalay 
and Tait, from an expectation that Prof, Gibbs would have 
something to u,y In this I have not been mistaken , and, as 

there ii a general agreement between us on the whole, I have 
merely to add some supplementary remarks Prof MacAulsy 
refers to me aa having raised the question again I can assure 
him it has never been dropped Apart from the one sided dis 
cussion, it has been a live queaLion with Prof, Gibbs and myself 
since about 1882, and Is now more alive than ever I cannot 
help thinking that Prof MacAulay’s letter was overbastily 
written, and Teel sure that if he knew as much about the views 
and methods of Lhose to whom he appeals as he does about 
Quaternions, he would have written it somewhat differently, or 
perhaps not have written U at all, from a conviction of the use¬ 
lessness of his appeal There is no question of suicide with us , 
on the contrary, quite the reverie I am asked whether the 
"spoonfeeding," aa he terms it, of M ixwell, Fitzgerald, &c , 
is not good enough for me Why, of course not It is quater- 
monic, and that is the real point concerned Again, he thinks 
noLhing of the inscrutable negativity of the square of a vector in 
Quaternions , here, again, is the root of ihe evil As regards a 
uniformity of notation amongst antiquaternlomsts, I daresay that 
will come m time, but the proposal is premature We have 
fiigt to get people to study the matter and think about it I 
have developed my system, such as it is, quue independently of 
Prof Gibbs. Nevertheless, I would willingly adopt his notation 
(aa I have adopted his dyadical notion of the linear operator) 
if I found it better But l do not I have been particularly 
careful m my notation to harmonise as closely as possible 
with ordinary mathematical ideas, processes, and notation , I 
do not think Gibbs has succeeded so well But that matteTi 
little now , the really important thing is to depose the quater¬ 
nion from the masterful position It has so long usurped, whereby 
the diffusion of vector analysis has been so lamentably impeded 
I have been, until lately, very tender and merciful towards 
quatemiomc fads, thinking it possible that Prof Tail might 
modify hla obstructive attitude But there is seemingly no 
chance of that Whether this be so or not, I think it is prac¬ 
tically certain that there is no chance whatever for Quaternions 
aa a practical system of mathematics for the use of physicists 
How u it possible, when it is so utLcrlydiscordant with physical 
notions, besides being at variance with common mathematics? 
A vector Is not a quaternion , it never was, and never will be, 
and its square is not negative , the supposed proofs are perfectly 
rotten at the core vector analysis should have a purely 
vectonal basis, and the quaternion will then, if wanted at all, 
merely come in os an occasional auxiliary, os a special kind of 
operator It 11 to Prof Tail's devotion to his master that we 
should look for the reason of the little progress made in the last 
20 years in spreading vector-analysis 

Now I have, in my turn, an appeal to make to Prof Mac Aulay 
I have been much interested m hli recent R S paper As 
the heart knoweth its own wickedness, he will not be surprised 
when I say that I seem to see in his mathematical powers the 
"promise and potency " of much future valuable work of a 
hard headed kind Thu being so, I think it a great pity that 
he should waste his talents on such an anomaly as the quater- 
niomc system of vector analysis I have examined a good deal 
of his paper, and can find nothing quatermonlc about it except 
the language concerned In his symbols. On conversion lo 
purely vectorial form, I find that it is greatly improved. I 
would suggest that he give up the quaternion If he does not 
like my Dotation, or Prof Gibbs's, or Prof MacfarUne’s, and 
will invent one for himself it will receive proper consideration 
He will greatly extend the sphere of his usefulness by the con¬ 
version A difficulty In the way Is that he has got used to 
quaternions, I know what it Is, as I was In the quatenioolc 
■lough myself once But I made an effort, and recovered my¬ 
self, and have little doubt that Prof. MacAalay can do the same. 

Passingstd Prof Tail's letter, it teems to be very significant 
The qaaiemkmic calm and peace have been disturbed. There ii 
confusion in the qapternlomc citadel, alarms and ascursions, 
and hurling of stones and .pouring of boding water upon the 
invading host, What else is the meaning of h^s letter, and 
more especially of the concluding paragraph? Bat the worm 
may turn , and tarn the tables. 

It would appear that Prof. Tail, being unable to bring bis 
massive Intellect to understand my veaton, or Gibbs's, or 
Medarlanq'ij has delegated to Frol Knott the task of examine 
ing them, apparently Just upon the remote chance that there 
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might possibly be something id them that was not utterly 
despicable Prof Knott has examined them, and bos made- 
some remarkablo discoveries. One of them is that those vector 
methods In which Lhe auatemion is not the master lead to- 
for id u lie of the most prodigious and alarming complexity He 
has counted Mp Lhe number of symbols in certain equations 
Admirable eftic' 

Now, since this discovery, and Prof Tait's remarks, are cal¬ 
culated to discourage learners, I beg leave to say. distinctly and 
emphatically, that there is no foundation for the imputation. 
Prof Knott seems to have found a more’s nest of the first 
magnitude , unless, indeed, he 11 a practical joker, and has been 
hoaxing his venerated friend Speaking from a personal know¬ 
ledge of the quatermonlc formula of mathematical physics, and 
of the corresponding formula in my notation and in Prof, 
Gibbs's, I can say definitely that there Is very little to choose 
between them, So far as mere length goes. Perhaps Prof, Knott 
has been counting the symbols in a Cartesian formula, or in a 
semi cartesian one, or some kind of expanded form. I do not 
write for experts who delight in the most condensed symbolism 
I do not even claim to be an expert myself I have to make my 
readers, and therefore frequently, of set purpose, give expanded 
forms rather than the most condensed 

Bat so far as regards the brief vector formula, I find that the 
advantage Is actually in my favour. I attach no importance to 
this, but stale it merely os a fact which upnets Profs Knott and 
and Tail’s conclusions. It is desirable that I should point out 
the reason, otherwise the fact may not be believed In common 
algebra there is but one kind of product of a. pair of quantities, 
say F and v w which is denoted by Fv In vector algebra there 
are two kinds of products One of these closely resembles the 
usual product, whilst the other is widely different, being a vector 
itself Accordingly, to harmonise with common algebra, I 
denote the scalar product by Ft It degenerates to Ft; when 
the vectors have the same direction Now, since the 
quaternlonists denote this function by - SFt, which ts double 
as long, whilst =k Fv becomes :p SFv, it 11 clear that there 
must be an appreciable gaving of space from this cause alone, 
because the scalar product is usually the moat frequently 
occurring function 

But there are other causes The aaaternlonic ways of 
specialising formulie are sometimes both hard to read and 
lengthy in execution Look at S UnUpS UflUp, which I see 
in Tail's book I denote this by (ojPj) (j 9 1 p.) p or else by 
a \P\ 3 iPi Tail is twice as long But the mere snort ness is not 
important It is distinctness that should be aimed at, and 
that 18 also secured by departing from quaternlonlc usage 
Examples of shortening and clarifying by adopting my notation 
may be found on nearly every page of Tan's book 

Consider, for example, rotations Quaterniopists, I believe, 
rather pride themselves upon their power of representing a 
rotation by means of a quaternion Thus, b = tfo?” 1 . The 
continued product of a quaternion q t a vector a, and another 
quaternion i/“ l , produces a vector b, which is a turned round a 
certain axil through a certain ingle, It is sinking that it 
should turn out so , but is It not also a very clumsy way of re¬ 
presenting a rotation, to have to use two quaternions, one to 
pull and the other to push, loonier to turn round the vector lodged 1 
between them ? Is it not plainer to say b = ra, where r is the 
rotator? Then we shall have uo = arr / c = »'ar''c= , &c. l lfr' is 
the reciprocal of r Then Prof Tail's (7 - 1 by) q~ Y is 

represented by Vrarf/b. See his treatise, p 326, 3rd edition, 
and note how badly the q ( ) q~ x system works out there and’ 

In the neighbouring pages. 

What, then, Is this rotator? It is limply a linear operator, 
like $ It is, however, of a special kind, since its conjugate 
and its reciprocal are one, thus rr'—i, or r — r~ l Far be it 
from me to follow Prof Tait's example (see his letter) and Im¬ 
pute to him on 11 Imperfect assimilation ” or the linear and 
vector operator. What I should prefer to suggest is that his 
admiration for the quaternlonlc mantle Li so extreme that be 
will wear It in preference to a batter-fitting and neater garment 
If we like w« can express the rotator In terms of a quaternion, 
in another way than above, though Involving direct operation* 
only Bui I am here merely ill astral log the clumsiness of the 
qualm ionic formulas in physical investmotions, and their un- 
naturalness, by way of emphasising my denial and disproof of 
the charge made by Prof. Toll against vectorial method*. The 
general anil-ouatarnioaJc question I have considered altd where. 
Paignton, Devon, March 24. Olive* Hkaviside. 
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Severe Frost it Hongjrong 

The occurrence of severe frost it moderate elevations within 
the Tropics must be rare It seems worth while therefore to 

I dace on record id the columns of Nature some portion at 
east of an official report on the low temperature which (as was 
elated in Nature laat week) occurred at Hongkong between the 
15th and 16th of January 

Botanic Gardens^ Hongkong^ February 4, 1893 
SIR,—The unprecedented cold weather which the region 
about Hongkong was recently subjected to calli for some notice 
by this department. Records of experiences of meteorological 

f ihenomena such as we have just had besides being of passing 
merest are so frequently of use in practical dealings with 
various subjects that for this reason opportunities to record 
unusual phenomena should not be neglected It does not, how¬ 
ever, come within the province of this department to go much 
further into the meteorological aspects of the subject than is 
demanded in connection witn its injurious effects on vegetation 

(2) After a period of ordinary Hongkong dry, cool weather 
rain fell on January 13, and continued daily up to the |6ih 
instant In the gardens, at 300 feet above sea level, the follow¬ 
ing quantities of rain were registered with a Glaisher's ram 
gauge — 


January 14 
p. 15 

M 

.. 17 


14 

35 

46 

45 


(3) On the 15th instant the temperature fell in the afternoon 
to 39" F , at 350 feet above sea level On the i6th, at 
9 a.m , it stood at 35° On the 17th the thermometer stood 
at 31° at 9 am, which was the lowest temperature observed 
at the Gardena. During this period the sky was overcast 
except for a short time about noon on the 17th, but on the 
morning of the 18th it was clear and the sun shone brightly 
throughout the day, the temperature having risen to 43° at 
4 p m 

(4) Unfortunately there are no official records of temperature 
at Victoria Peak, 1818 feet above sea level, but, by such infor¬ 
mation as could be obtained from private observers in the hill 
district and observations made here, it seems that the tempera¬ 
ture must have fallen at Lhe summit to about 25 0 or 24" F 

(5) On the nver at Canton, and between this port and that 
place, low temperatures were recorded in the reports of the 
steamships Powan and Honam They gave— 

January 16 at I a.m 23° about 28 miles below Canton 
,, ,, at 10 A M 26° about 25 miles from Hongkong 

,, ,, at I F M 25° at Canton 

,, 18 at 10 A.M 28° about 25 miles from Hongkong 

1 am indebted to the Office of the Hongkong, Canton, and 
Macao Steamboat Company for these returns 

(6) On the peninsula of Kowloon the cold appears to have 
been greater than in Hongkong , ice was seen on pools of water 
in the roads within fifty Teel of sea-level, and at the Kowloon 
Docks ice was observed at the bottom, thirty feet below sea- 
level, of an empty dock. 

(7) In the harbour Lhe rigging of ships was coated with ice 

(8) Since the records began In 1884 the temperature has 
aot fallen, until now, at lb® observatory, below 40° F. I 
remember on one occasion, I think about seventeen years 
Ago, Ice was found at Victoria Peak, but there is no record 
within my experience, which extendi hack nearly twenty-two 
yean, when ice was observed below 1700 feet litttnde. 

(9) The continued low temperature combined with fail of rain 
from an apparently wanner stratum of mJr above, (faulted In the 
formation of Ice varying in quantity from a thin coating on lhe 
upper foavra ofpine trees growing at j oo fa * above sea level, 
to a fWck encasement of perfeOJy transparent soBa lee of !| 
tncbfa in njraamfertnee on tbe blades and beats of grata at the 
tom Alt of Victoria Peak The grass bend them serves, which 
Were lhe foundation on whkh the lea acoumsSated, were not 
more than an eighth of an Inch In diameter, yet the formation of 
Ice wfa so gradual that with the enormous accumulation of Ice, 
Mbtob became Its own support, the bcnU retained their natural 
tprigf&t, or bit slightly pendent position. These large acctunu- 
brHotkS of Ice were on the windward side of the hill where tain 
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drifted, but even on the lec side the average coaling of Ice was 
about 3 inches in circumference 

(10) Evergreen shrubs and trees carried on their leaves solid 
coverings of ice jf of an inch in thickness The great weight of 
this ice caused the branches of trees to assume a pendent form, 
the strain in many cases causing the limbs to snap off with a 
crash. All vegetation throughout the hill regions of the Colony 
wu thus covered with ice, ns were also most other objects 
Telegraph and telephone wires from Victoria Gap upwards 
were covered with ice g of an iDch in thickness, and, in 
addition, carried icicles as much ib three inches in length as 
close ss they could be packed side hy side Thin caused many 
of the telephone wires to break, and the iron post at Victoria 
Gap which supported them was snapped off a few inches above 
the ground 

(n) The windward kideB of the walls of the look-out home at 
the Peak were from top to bottom covered with perfectly trans 
parenL ice J of an inch m thickness 

(12) All the bills on the mainland nod Lantao island were 
likewise white with ice, one or the hills (3147 feet) of Lantao 
having what appeared to be bdow for some few hundreds of feet 
down from its summit As early as the evening of January 'i5 
the summit of Taimoshan (about 3300 feet) on the mainland 
had assumed a whitish appearance, presumably from ice or 
snow 

(11) The effect of the extremely low temperature on vegeta¬ 
tion naa been disastrous. 

(15) The damage in the gardens consist chiefly in the injury nr 
destruction of leaves, but some plants are quite killed, these being 
natives of much warmer regions than Hongkong Many of (he 
decorative plants which were not killed will be months before 
they can regain their ornamental appearance 

(16) Every possible precaution was adopted to minimise the 
effect of the cold. The plant houses, which are provided with 
screens merely to produce shade, were all matted in and the 
roofs covered with straw In Bpite of these precautions, how 
ever, many plsnts suffered very severely Of ferns in the houses 
Polypodium Herachum and Adxanium tetradactylon suffered 
most, other kinds being but little affected 

(17) In the orchid-house, which was covered with mats and 
straw, all our beat orchids have suffered very greatly, many 
being entirely killed while others were so much injured that, 
even if they survive, it may be some years before they regain 
Iheir previous luxuriant state, A healthy plant, received from 
Calcutta several years ago, of Ptndrobxum a^gregatum, 11 
apparently killed, while plants of the same species growing by 
its side, and also others on trees where they had no shelter, 
which I collected ten years ago on the Lo-fau mountains, about 
sixty miles from Canton, have escaped unharmed This seems 
to show the capability of the plant in adapting itself to colder 
regions than it Is generally found in 

(19) Tbe highest point of the Gardens Is 320 feet above sea- 
level, the lowest part 175 feet Some plants of Lhe same kinds 
which were damaged at the upper portions were uninjured at 
the lower parti of the Gardens 

(20) Of exotic trees planted on the hills Albxtzxa Ltbbik , 
AUuntes triloba (candie-nut-tree) and Fugtnia Jambos (the 
rose-apple tree) had all their leaves killed at and upwards of 
600 feet above sea level Trees of the rose-apple at about 800 
feet altitude have been entirely killed. 

(21) At 600 feet altitude indigenous planta began to be 

affected, the injuries Increasing with higher altitude until at 
about 900 feet when Lhe extreme limit of low temperature which 
some plants could bear was reached, and death ensued Most 
of these are tropical pints of which Hongkong, Formosa, lhe 
Luba Wands in the Far East, and Sikkim and Himalaya In 
India ora The northern Limits of tbe geographical area from 
eMrih they have hew recorded Of the plants killed or injured, 
Ficui fffaisfa, Death , Gvrdtmta anomaJa , Spreng , and 
Gtreimm ty™] 1 , are known only from Hongkong, 

Ahtoufta many of our indigenous plants have not been ytt 
1U—1 until elsewhere, it is to be expected that when China is 
better knoWn they will be found over a larger area than the 
tatffotad owe of this island The fact of tne above named 
plants having anocusbed to the late frost indicates that when 
they w discovered elsewhere they will be found southward of 

H (af>^li*ld«W«Medain*ge to Vegetation artm, to have been 
era**) about Canton, where tbe alluvial land, are highly cnlil- 
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vated The Rev Dr. B. C Henry, in a letter dated January 26, 
inform! me that 11 the deitraction of vegetation about Canton 
has been very great The banana plantations are ruined, and 
the bamboo! have Buffered The AUurtfes tnloba look all 
shrivelled up, while Begonias, Euphorbia!, Crotoni and scores 
of olheti are limply destroyed " What Dr Henry reports in¬ 
dicate! severer weather at Canton than here, AUuntcs triloba 
leaves being shrivelled up at Canton, while they are here at 300 
feet altitude uninjured, but at 600 feet they are affected, and 
completely destroyed a little higher up the hill 

(33) Accompanying this report are six photographic views 
which were taken on January 16 showing the Ice at various 
places in the Peak district It ia somewhat difficult to represent 
ice In photographs, aa bright light haa much the aame effect as 
Ice which owes ita white appearance merely to reflected light, 
but it will be understood mat the white in these views la pro 
duced by ice, Charles Ford, 

Superintendent Botanical and Afforestation Department 
How. G. T M O'Brien C M G , 

Colonial Secretary, &c 

The importance of such facts u these id connection with geo¬ 
graphical distribution can hardly be overrated It is customary 
to compare Lhe range of a plant with the corresponding mean 
annual temperature But it is obvious that the exterminating 
effect of occasional low temperature must override every other 
condition An Island is often the lost refuge of a species not 
found elsewhere, Such a frost as occurred in Hongkong would 
erase the Double Cocoa-nut in all probability from the face of 
creation, if it occurred in the Seychelles In any case islands are 
not easily restocked except with littoral vegetations and the trees 
distributed by carpophagous birds It seems evident therefore 
that the geographical distribution or plants may tull be influenced 
by causes which are catastrophic in their nature Of this, 
although not from cold, there is already a striking illustration in 
the simultaneous destruction of the entire forest vegetation 
which at one time covered the island of Trinidad in the South 
Atlantic. Mr Knight, In the account which he has given in 
the " Cruise of the Falcon,’ 1 conjectures that the cause was 
more probably volcanic than a long drought 

The wave of cold which affected'Hongkong (or at any rate 
Lhe atmospheric conditions which produced it) seems to have 
been tolerably extended in its range My friend, Dr Tnmen, 
writes to me on February 6 from Ceylon — 

11 Wo are having a wonderfully fine and dry time here, with 
extraordinary cold mornings Here at Pecademya we have 
been registering at 6 a.m 53° and 54° F , the lowest ever previ¬ 
ously known being a lntle below 60" The middle of the day 
is very hot Hakgala has been getting frost for the first time on 
record ” 

He does not give any dates , but the two exceptional circum¬ 
stances are sufficiently near together to make it probable that 
some common cause produced them both 

W T Thiselton-Dyer. 

Royal Gardens, Kew, March 38, 

P S —Since writing the above I have received from the 
Colonial Office the accompanying report on the weather of 
January from the Hongkong Observatory —[W, T. T.-D ] 

The mean temperature was below the average from the 14th 
to the 34th The coldest day (air 35* 3 , damp bulb 33**8) was 
the l6ih The lowest mean temperature of the damp-bulb 
thermometer occurred on the 17th (air 36°% damp bulb 30**0) 
Cir c u m s t anc e! were anti-cyclonlc, with probably abnormally 
slight decrease of temperature with height Snow storms were 
reported from China to the north and east of the colony, From 
Macao snow was reported, but that appears to have really con¬ 
sisted of m al l -a i i en hall, which foil for four hoars. Neither 
■now nor haU were seen m Hongkong, but the topi of the hills 
appeared to be covered by snow or hoarfrost, Water exposed 
in Duckets or In pools was several mornings found covered with 
ice about \ inch thick, and e few hundred feet above sea-level 
both the grass Rod branches of trees, being cooled below the 
temperature of the air (which did not Jell below treesing<point) 
owing to evaporation end radlaiion, were encased In unusually 
clear add transparent iee without any appearance of crystaHlsa- 
tion As liar south as the Straits Settlements the cold was felt, 
but in a leas degree. The temperature appears not to have fallen 
below 7 °" 1 ® Singapore. AC sea strong northerly blueses were- 

_ 1 __ . 


observed daring the .greatest cold The colony was sheltered 
by the mainland, and only light northerly breetes were registered 
till the 3 oth, when the wind backed to west It veered to 
east on the 2iit During tbe coldest days the pressure was from 
one to two-tenths of an inch of mercury above the mean The 
sky was overcast, but cleared on Lhe evening of the 171b Owing 
to radiation the extreme temperatures occurred after this epoch ; 
the lowest air-temperature 32° o about 7am on the i8ih, and 
the lowest damp-bulb temperature 37* 7 about a 30 a.m on the 
same day W Doberck, Director 

Hongkong Observatory, February I 


Mr Preece on Lightning Protection 

lx the recent Presidential Addreis to the Institution of Elec¬ 
trical Engineers by Mr. Preece, I find the following reference 
to myself 

"Prof Oliver Lodge has , . endeavoured to modify our 
views as to the behaviour of lightning discharges, and as to the 
form of protectors, but wiLhoul much success. His views have 
not received general acceptance, for they are contrary to fact 
and to experience ” 

I was quite prepared to laugh at this with the rest, but I find 
that the genera] and scml-scientlfic public are apt to take Mr 
Preece’s little jokes, of which there are many towards the end 
of this address, as serious and authoritative statements of 
scientific fact. And it haj been represented to me that unleu I 
take some notice of the above, it may be assumed that I wish 
silently to withdraw from an untenable position without ac¬ 
knowledging having made a mistake 

Indeed, I have already been questioned by a scientific worker 
aj to whether I accepted the above statement as In any sense 
corresponding to truth 

My reply is that so far was I from that attitude, that I did 
not suppose ihat the statement was cither meant or would be 
taken seriously 

The broad question of scientific fact is this —Given an 
electrostatic charge at high potential, can the potential be 
reduced to zero most quietly and safely by a good conductor or 
by a bad one ? 

The old lightning-rod doctrine (or drain-pipe theory) said, by 
an extravagantly good one I say, by a reasonably bad one. If 
you employ too good a conductor the mean square of current Is 
appallingly strong, and all manner of dangerous oscillations 
are set up , whereas in a bad conductor the discharge can be more 
nearly dead-beat These oscillations have been experimentally 
and mathematically demonstrated in a great variety of ways, the 
unexpected and distinct effects they are able to produce have 
been displayed, and Messrs Whittaker have published for me 
a large book about them 

Some critics have sensibly objected that the book 11 too big, 
but I am not aware of any scientific authority who controverts 
my position, 

If Mr, Preece only means that these views regarding lightning 
and its dangers are not yet practically accepted by the great 
British Telegraphic Department, that Is, I admit, perfectly true. 

Oliver Lodge. 


The Author of the Word "Eudiometer " 

For some time past I have been endei von ring to find out the 
originator of tbe name eudiometer, which is now applied to the 
measuring tubes used in gas anmlyili, and possibly the result of 
tbe search may be of interat to some of the readen of Nature 
N aturally my first resort was to text-books and dictionaries, 
bnt although the derivation of the word U sometimes given, the 
name of the author Is not stated. 

I had great hopes that the third editiou of the u Encyclopedia 
Brltannica,” punished In 1797, would contain the desired in far- 
madoo, for the article " Eudiometer " must have been writteif not 
long after the Invention of the Instnunmt, but It merely cells It 
"an instrument far observing the purity of the atmospherical 
air.” Descriptions of many forms or eudiometer fallow, 

Tbe New English Dicttawr gives tbe derivation and the 
first quotation is " 1777, De Magellan (HtU\ Giaaa apparatus 

for making mineral waters.with the description of some new 

Eudiometers " j another la 1807, Pepya, E *<M § mt tcr In, PkU* 
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Trans xcviL 249 Kdowq quantities of the Air to be tried, 
and of nlLroas gu being mined, were admitted into a 
graduated lube, which he [Priestley] denominated a eudio¬ 
meter " Thu seems to point directly to Priestley as the author 
of the name as be certainly was the author of the process, (It 
may be mentioned in passing that, In this paper, Pepys describes 
the method of calibrating eudiometers, by pouring in equal quan 
titles of mercury from a tube doted at one end ana with the 
month ground flat, against which a piece of plate glass is pressed 
in order to obtain an exact meainre of the mercury ) 

With these directions I searched in the library of the Royal 
Sodety and found Magellan's book , but he uses the name eudio¬ 
meter as If it were well known. Mr White, the librarian, very 
kindly interested himself in the matter and found in Priestley's 
book, "Observations on different kinds of Air," a statement 
that he had received from Landnam one of hn eudiometers 
together with a description that he asks Priestley to print, but 
the latter excuses himself on the ground that it would not be 
convenient for him to publish the letter at that time Mr 
White found the title of a book br Maraillo Landnam, 
"RJcerche fisiche intomo alia salubrila dell' ana" (Milano, 

1 775p 9 °) It not in the libraries of the Royal or of the 
Chemical Sodety, and the title does not appear In the catalogue 
of the library of the Royal Institution, but last week I found 
the book at the British Museum, On page vnl of the Intro 
ductlon there is a paragraph of which the following is a trans¬ 
lation 1 "The account of the discovery of nitrous air and of 
Borne of its principal properties is briefly set forth, certain 
defects of Priestley's apparatus are removed, and Lhere is 
added a detailed description of the Eudxometrr , for that is the 
name which I give to my little instrument, from Eudtos, a Greek 
word signifying goodness of the air (bonlfl dell’ ana) accom¬ 
panied by the more useful precautions for its construction," 
There are some plates at the end of the book containing draw¬ 
ings of the apparatus, and one of them is marked 11 Eudiometro 
>775 " This seems to leave it without a doubt that it is to 
Landriani that we owe the word 

Next bj to its exact meaning by tradition we have been 
taught that the eudiometer is an apparatus for measuring the 
goodness of air, and this is obviously what was intended by 
Landriani The New English Dictionary derives it from 
fDBios clear (weather) and pirpair / Roicoe and Schorlemmcr 
derive it from eftfl/a, fine weather, and filrpov , these meanings of 
the Greek words are no doubt correct, and the name would 
seem to be more applicable to some kind of weather glass, a 
Signification which the above quotation shows could hardly 
have been in Landnam's mind Herhert McLeod 

Cooper’s Hill, March 21 

Blind Animals in Caves 

ALTHOUGH in my previous letter I did not give evidence 
directly supporting the proposition that blind cave-animals are 
born or hatched with relatively well-developed eyes, that thesis 
is a good deal more than a mere supposition, as Prof La ok ester 
calls It Nor did I, u Prof Lankestcr asserts, proceed to state 
that no such fact u known or recorded The condition of the 
eyea in the newly-born young of the viviparous Amblyopsis, or 
other cave-fishes, does not appear to have been Investigated, 
although living young ware bom under observation as long ago 
as 1844, and exhibited as spirit specimens to the Belfast Society 
of Natural History Nor nave the early stages of the European 
Proteus been obtained, But, on the other nond, with respect 
to cave Crustacea, Tellkampf, the original dctcriber of the blind 
CambaruspeUmcidus of the mammoth cave, stated that the eyes 
were larger in the young than In the adult (A. S. Packard, 
/fjwr. Nmt* 1871), and Gorman (Bull, Mus Comp. ZooL xvii 
1888-39) »lalee that In very young specimens of C Jrfrw, the 
blind crayfish of the Missouri caves, 11 the eyes are more pro¬ 
minent, and appear to lack but the pigment." Jfl another 
blind Subterranean species, Troglocaris Sehmidtii 9 occurring in 
Central Europe, Dr Gustav Joseph found and demonstrated 
that the embryo In the mg was provided with eres, (See 
Packard, "Cave Fauna of N 7 America," AW Acad Sa. vol Iv, 
Mem i.) 

Thus, although Lt is obvious enough that further investigation 
of the development of cava-animals Is required, it cannot be 
said that It Is altogether a " hitherto unattempted embryoioglcal 
research.” A dismission of (his kind ought not, however, to be 
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a mere logomachia My purpose is to show that cave ammals- 
a fiord a particular case of lhe general problem how to reconcile 
the law of recapitulation with the theory that adaptations or 
degenerations are explained by the selection of congenital 
variations. J T Cunningham 

The Value of the Mechanical Equivalent of Heat 

In Nature for March 16 you published a summary of 
a communication which I had the hooouT to make to the 
Royal Society My conclusion as to the value of the C G S 
unit of heat was 4 1940 x 10 7 ergs (see Nature, p 478), and 1 
added the following comment "If wc express Howland's 
result in terms of our thermal unit we exceed hid value by 1 
part in 9^0, and we exceed the mean value of Joule’s (selected) 
determinations by one part In 350, if we attach eqoal 

value to all the results published by Joule his value exceeds ours 
by I part In 4280 ” 

I have received bo many communications with regard to this 
last statement, that you will perhaps permit me to answer my 
correspondents through your columns 

I thought it unnecessary in a short summary to point out 
that Lhe value (in gravitation and Fahrenheit units) result¬ 
ing from Joule's own experiments 11 not the usually ac¬ 
cepted 772 To me It appears an extraordinary thing that 
772 u to (his day given in the text books when, bo far back ax 
1880, Rowland conclusively proved that the results obtained 
from Joule’s experiments give a higher value (see Proceedings, 
American Academy, March 1880) 

In 1879 Rowland forwarded to Joule 1 thermometer by 
Baudm, which had been directly compared with Rowland’s air 
thermometer Joule himself Lhen made a careful companion 
or his thermometer with the Baudin one, and communicated 
the results to Rowland. The complete tahle is given on p 39. 
of the paper already referred to In addition to the correction 
thus sho«n to be necetiary, further corrections for Lhe capacity 
for heat of the calorimeter and contents were included, and ns 
the results were published In Joule’s lifetime, there can be iutle 
doubt but that these corrections received his approval 

I give an example (from p 44) of Rowland's corrections — 

Joule’s value (by friction of water, in 1878) 772 7 

Correction for thermometer +32 

,, capacity for heat + 2 

„ latitude (Baltimore) + 9 

,, vacuum - ‘9 

Corrected value at Baltimore 776 I 

It is evident that Rowland did not claim for his air thermometry 
an order of accuracy greater than i oi° In the appendix to 
his paper (p 197) he remarks (hat «/a certain improvement (not 
then adopted by him) wu made, " rt is probable that an accuracy 
of oi* C could be obtained from the mean of two or three 
observations I believe that my own thermometers scarcely 
differ much more than that from the absolute scale at any point 
up to 40° C ” 

A study of Rowland's methods, and of the tables given in his 
admirable paper, leads to the conclusion that It la possible that 
his thermometry is in error by 1 In 1000 over the range 15" 10 
25°, and such an error' would suffice to bring together the re¬ 
sults (both in the value of 1 and in the temperature coefficient of 
the specific heat of water) obtained by Rowland and myself 
The error would, however, but slightly affect the correction of 
Joule's results 

If we attach arbitrary values to Joule's later experiments, the 
mean of the corrected values (by Rowland’s thermometer) La 
77675 32 195), and the mean of all his determinations by 

various methods {a 779 17,1 and we may regard the above as 
wlthm l in 1000 of tne value resulting from Joule's own work, 
on this subject 

1 trust lhal In future our engineers and text-book wnteri will 
(even if they ignore the work of later observers) do Joule the 
justice of dlWnrding the traditional 772, and adopt a value 
more In harmony with the Investigations of that great ex¬ 
perimentalist. E H Griffiths 

12, Parkslde, Cambridge 

i 

l Id (sms of a thermal unit at ii° C. 
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THE SENSITIVENESS OF THE EYE TO 
LIGHT AND COLOUR . 1 

’T'HERE may be Borne here who have had the pleasure 
* —or the pain—of rising very much betimes in a 

Swiss centre of mountaineering in order to gain some 
mountain peak before the sun has had power enough to 
render the intervening snow-fields soft, or perhaps dan¬ 
gerous Those who have will recollect what were the 
sensations they experienced as they sallied out of the 
-comfortable hotel, after endeavouring to swallow down 
breakfast at 2 a m , into the darkness outside Perhaps 
the night may have been moonless, or the sky slightly 
overcast, and the sole light which greeted them have been 
the nervous glimmer of the guides’ lanterns By this 
feeble light tney may have picked their way over the 
stony path, and between the frequent stumbles over some 
half hidden piece of rock lying in the short grass they 
may have had time to look around and above them, and 
notice that the darkness of the night was alone broken 
by stars which gave a twinkle through a gap in the 
clouds, or if the sky were cloudless, eveiy star would be 
seen to lie on a very slightly illuminated sky of trans¬ 
parent blackness Although giant mountains may have 
been immediately in front of them, their outlines would 
be almost if not quite invisible As time went on ihe sky 
would become a little brighter, and what is termed the petit 
jour would be known to be approaching. The outlines 
of the mountains beyond would become fairly visible, the 
tufts of grass and the flowers along the path would still 
be indistinguishable, and most things would be of a cold 
grey, absolutely without colour The guide’s red woollen 
9 carf which he bound round his neck and mouth would 
be black as coal But a little more light, and then some 
flowers amongst the grass would appear as a brighter 
grey, though the grass itself would still appear dark , but 
that red scarf would still be as black as a funeral gar¬ 
ment The mountains would have no colour The sky 
would look leaden, and were it not for the stars above it 
might be a matter of guesswork whether it were not 
covered over with cloud 


More light still, and the sky would begin to blush in » 
the part where the sun was going to rise, and the rest 
would appear as a blue-grey , the blue flowers will now 
be blue, and the white ones white , the violet or lavender 
coloured ones will still appear of no particular colour, and 
the grass will look a green grey, whilst the guide’s neck- 
gear will appear a dull brown. 

The sun will be near rising, the white peaks beyond 
will appear upped with rose , every colour will now be 
distinguished, though they would still be dull, and. 
finally, the daylight will come of its usual character, ana 
the cold grey will give place to warmth of hue. 

But there may be others who have never experienced 
■this early rising, and prefer the comfort of an ordinary 
English tramp to that just described ; but even then they 
may have felt something of the kind. In the soft autumn 
evening, when the sun has set, they may have wandered 
into the garden and noticed that flowers which in the day¬ 
time appear of gorgeous colourings—perhaps a mixture 
of red and blue—in the gloaming will be very different in 
aspects The red flowers will appear dull and black f a 
red gerai^um. for instance, in very dull light, being a 
sable black, whilst the blue flowers will appear wbiclih- 
grey, and tbe brightest pale yellow flowers of the same 
tint, the grass win bo grey, and the green of ^he trees the 
same nondescript colour. A similar kind of colouring 
will also be visible in moonlight when daylight has 
entirely disappeared, though the sky will hsve a tram- 
parent dark tytte look about It, approathihg to green. 
These sensations, or rather lack of sensations of light and 

1 A Lratura ddUnnii tha Rorfcl Tmimitfpa of Gnat Britain by Cap aht 
W da W Abiwy, C D , LE,, DCL,F.RS 
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colour, which as a rule attract very little attention, as 
they are common ones, are the subjects of my discourse' 
to-night 

Experiments which can be shown to a large audience 
on this subject are naturally rather few in number, but 1 
will try and show you one or two 

We are often told that the different stages of heat to 
which a body can be raised are black, red, yellow, and 
white heat, but I wish to show you that there is an inter¬ 
mediate stage between black and red heat, viz a grey 
heat. An incandescent lamp surrounded by a tissue 
paper shade, has a current flowing through It, and m this 
absolutely dark room nothing is seen, for it is black hot 
An increase of the current, however, shows the shade of 
a dim grey, whilst a further increase shows it as illum¬ 
inated by a red, and then a yellow light A bunch of 
flowers placed in the beam of the electric light shows every 
colour in perfection , the light is gradually dimmed down, 
and the reds disappear, whilst the blue colours remain and 
the green leaves become dark These two experiments 
show that there is a colour,if grey maybe called a colour, 
with which we have to reckon 

Now the question arises whether we can by any means 
ascertain at what stage a colour becomes of this grey hue, 
and at what stage of illumination the impression of mere 
light also disappears, and whether in any case the two 
disappear simultaneously 

As all colours in nature are mixed colours, it is at the 
outset useless to experiment with them in order to arrive 
at any definite conclusion, hence we are forced—and the 
forcing in this direction to the experimentalist is a veiy 
agreeable process—we are forced to come to the spectrum 
for information 

The apparatus on this table is one which I have before 
described in this theatre, and it is needless for me to 
describe it again I can only say that it has m all 
colour investigations been of such service that any 
attempt on my part to do without it would have been 
most disadvantageous The apparatus enables a patch 
of what is practically pure monochromatic light of any 
spectrum colour to be placed upon the screen at once, 
and an equally large patch of white light alongside it, 
by means of tne beam reflected from the first surface of 
the first prism 

It should be pointed out that this beam of white light 
reflected from the first prism of the apparatus, having 
first passed through the collimator, must of necessity 
diminish with the intensity of the spectrum, when the 
collimator slit is closed 

Having got these patches, the next step is to so en¬ 
feeble the light that their colour and then their visible 
illumination disappear 

An experiment which well demonstrates loss of colour 
is made by throwing a feeble white light on one part of 
the screen, and then in succession patches of red, green, 
and violet alongside it The luminosity of the coloured 
light gradually diminishes till all the colour disappears, 
the white patch being a comparison for the too of 
colour 

If red, green, and vioiet patches be placed alongside 
each other, and they are bedimmed in brightness together, 
it Will be noticed that the red disappears first, then the 
green, and then the violet; or I may take a red and 
gteen patch overlapping, which when mixed form orange, 
and extinguish itto coIout . the slit allowing red light to 
fall on, the screen may be absolutely dosed, and do altera¬ 
tion in the appearance of the patch 11 found to occur 
This shows, I think, that when all colour is gone from a 
once brilliant colour, a sort of steel-grey remains bahpd, 
and that red fails to show any luminosity when the green 
still retains its colour 

The measurement of the extinction of cotour from the 
different parts of the spectrum was made on these prin* 
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ciples A box, similar to Fig 1 2, was prepared, but having 
two apertures, one at each side Through one the 
coloured ray was reflected, and through the other a white 



out for the ordinates], each curve is therefore made 
on a scale ten times that of its neighbour, counting from 
the centre 

In the diagram the sodium light of 
the spectrum before extinction was 
made of the luminosity of the amyl- 
acetate lamp (hereafter called AL),which 
is about 8 of a standard candle, at 1 
foot distance from the source, Before 
it ctascd to causehn impression on the 
eye, the illumination had to be reduced 
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Fic 1 —FxtinctioD of Spectrum Colours 

beam of light to a white screen Both beams were 
diminished, and when the white and coloured patches 
appeared ihe same hue, the amount of illumination was 
calculated Fig 1 shows graphically the reduction of 
illumination, when the D light of the spectrum is the 
same intensity as one amyl-acetate lamp at one foot 
from the screen To measure the extinction ol light, a 
box was made as in the diagram, 
closed at each end, but having 
two apertures as shown Fig 2 
—E Is a tube through which the 
eye looks at s, which is a black 
screen with a white spot upon it, 
and which can be illuminated by 
light coming through the diaphragm 
D first falling on a ground glass 
which doses the aperture, and 
reflected on to it by m a mirror 
The patch of light of any colour 
being thrown on D,rotating sectors, 
the apertures of which could be 
opened and dosed a; pleasure, 
were placed in the path of the 
beam, thus enabling the intensity 
of the patch to be diminished, 
d could be made of any desired 
apenure, and thus the illumination 
of the ground glass would be 
diminished at pleasure After 
keeping the eye in darkness tor 
some time, the eye was placed 
at e, when the white spot tUumi* 
natad by the colour thrown on D 
wgs visible, and the sector* closed 
dll the last scintilla of light was 
extinguished. This was repeated 
for rays at different parts of the 
spectrum, and the results arc shown in Fig 3 by the con¬ 
tinuous Curved lines. The diagram would have been 
too large had the same scale been adopted through- 

wo. 1223, 


There was one objection which 
might have been offered to this method, 
and that was to the use of the rotating 
sectors, and perhaps to the ground 

f lass. This objection was met by 
rtt ot all reducing the light by 
means of a double reflection of the beam foiming the 
patch from one or two plain glass mirrors, and also by 
using a plain glass mirror m the box instead of a silvered 
glass By this plan the light falling on the first plain 
gla;»3 mirror was reduced, before it reached the end of 
the box, 1000 times , and again, by narrowing the slit of 
the collimator, and also the slit placed in the spectrum. 



Fig a -EidwSiB Bm 

another simitar reduction would be effected. ^11 rays 
thus enfeebled were within the range of extinction. It 
was found that neither ground glass nor rotating sectors 
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had any prejudicial effect, and therefore this extinction 
curve may be taken as correct 



Fid, 3.— Extinction of the Specirum 

In the curves there axe two branches at the violet side, 
and this requires explanation One shows the extinction 
when viewed by the most sensitive 

£ art of the eye, wherever that may 
e, and the other when the central 
portion of the eye was employed. 

The explanation of this difference in 
perception is chiefly as follows — 

In the eye we have a defect—it 
feast we are apt to call It a defect, 
though no doubt Providence has made 
it for a purpose—In that there Is a 
yellow spot which occupies some 6° 
to 8" of the very centre of the retina, 
and as it is on this central part that 
we receive any small Image, it has a 
-very Important bearing on all colour 
•experiments. The yellow spot absorbs 
the blue-gteen, blue, and violet rays, 
and exercises Us strongest absorption 
towards the centre, though probably 
absent in the yery centre, that is, in 
the “iovea centralis,’' ana is less at 
the outer edges* That absorption of 
colour by tbc yellow spot takes place 
can be snows you in this way. Any 
colour in 0tUTO can be imitated by 
mixing a red, a green, and violet 
together, and pith these I will make 
awiatch with white and then with 


a large patch, the image will fall on a part of 
the retina of considerably larger area than the 
yellow spot, and it will appear too green for those at a 
distance ; but it is correct for myself If 1 place a mirror 
at a distance, and make a match again by the reflected 
image, the match n complete for us all, as we all see It 
through the yellow absorbing medium If I look at it 
direct from where I stand the match is much too 
pink. It may be asked why the comparison patches and 
the mixed colours do not always match since both 
images are received on the same part of the retina The 
reason is that the green 1 have selected for mixture n in 
the part of the spectrum where great absorption takes 
place, whilst the comparison white contains the green 
of the whole spectrum, some parts of which are much 
less absorbed than others I may remark that just out¬ 
side the yellow spot the eye is less sensitive to the red 
than is the centre, and this Is one additional cause of 
the difference, See Fig s 

More on this subject I have not time to say on this 
occasion, but it will be seen that the extinction of light 
for the centre and the outside of the eye differs on account 
of this. 

I must take you to a theory of colour vision which, 
though it may not be explanatory of everything, at ali 
events explains most phenomena—that is, the Young- 
Helmholtz theory. The idea embodied in it is that we 
have three sensations stimulated in the eye, apd that 
these three sensations give an impression of V red, a 
green, and a violet. These three colours I have said can 
be mixed to match any other colour, or. In other words, 
the three aensations are excited in different degrees, in 
order to produce the sensation of the intermediate spec¬ 
trum colours, and those of nature as well. 

The diagram Fig 4 shows the three sensations as 
derived from colour equations made by Koenig It will 
be seen that there are three complete colour sensations, 
all of which are present in the normal tye. I would ask 
you to note that at each end of the spectrum only one 
sensation Is present, vis. at the red ena of the spectrum, 
the red sensation, and at the violet end the violet 



brMn, two very representative colours, 
if wf may call them colours. Now if 
I, standing at this lecture table, match a white 
by mixing these three colours together, using 
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Fio. 4.—Colour Sensations 

This is a matter of some Importance, as we shall now 
see. 
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It will be recollected that in making the extinctions, the This being so, I think it will be pretty apparent that, at 
Delight of the spectrum was made equal to one amyl-ace- all events from the extreme violet to the Fraunhofer line 

tate lamp, and the other rays had the relative luminosity d of the spectrum, the extinction is really the extinction 

to it, which they had in the spectrum before they were of the violet sensation, a varying amount of which is ex- 

extinguished The luminosity curve of the spectrum is cited by the different colours If then we take the recip- 

shown m Fig 5 rocals of the numbers which give extinction of the 

Suppose we make all the luminosities of the different spectrum, we ought to get the curve of the violet sensation 

rays equal to one A L, we should not get the same ex- on the Young-Helmholtz theory. For if one violet sen- 

tinction value, as shown in the continuous lines in Fig 3 satlon has to be reduced to a certain degree before it is 

The violet would have to be much more reduced, but unperceived, and another has to be reduced to half that 

by multiplying Lhe extinction by the luminosity we should amount, it is evident that the violet sensation must be 

get the curve of reduction for equal luminosities, and we double in one case to what it is in the other , that is, the 

get the dotted curves in Fig 3. degrees of stimulation are expressed by the reciprocal of 

It will be seen that it is the violet under such circumstan- the reduction 

ces that would be the last to be extinguished, and that all Such a curve is shown in Fig 5 (in which also are 
the rays at the violet end of the spectrum would be exLin- drawn the curves of luminosity of the spectrum when 
guished simultaneously, as would also those at the extreme viewed with the centre of the retina and outside the yellow 

red This looks like a confirmation of the Young-Helm- spot), And it will be noticed that it is a mountain which 

reaches its maximum about 
Remember that the height of the curve 
signifies the amount of stimulation 
given to the violet sensatory apparatus 
by the particular ray indicated in the 
scale beneath 

Turning once more to Fig 3, it will 
be noticed that if any one or two of 
the three sensations are absent, the 
persons so affected are, what is called, 
colour-blind Thus if the red sensation 
is absent, they are red blind , If the 
green, then green-blind , if the violet, 
then violet-blind, if both red ana 
green sensations are absent, then the 
person would see every colour, includ¬ 
ing white, as violet The results of the 
measurement of the luminosity of the 
spectrum by persons who have this 
last kind of monochromatic vision 
should be that they give a curve exactly 
or at all events very approximately, of 
the same form as the curve given by 
the reciprocals of the extinction curve 
obtained by the normal eye, a9 the 
violet sensation is that which is last 
stimulated. 

It has beat my good fortune to 
examine two such persons, and l find 
that this reasoning is correct, the two 
ho|UJheory which 1 have briefly explained, for we can- 1 coinciding when the curves for the centre of the retina are 
not imagine that it can be anything but a single sensation employed 

which falls to be excited 1 Further, 1 examined a case of violet blindness, and 

Tftp violet is extinguished when it is- a l, measured the ruminosity of the spectrum as apparent to 

, , 10 fi ? 0 * 0 ? 0 . bint Now if the Young-Helmholtz theory be correct, 

tbaUs, a screen placed 817 feet away and illuminated by then in his case the violet sensation ought to be absent, 

ar) A L violet lamp would be invisible, The blue-green and the difference between his luminosity and that of the 

<r) light when it is 1 7 _or 770 feet away normal eye ought to give the same curve as that of the 

• a 10 millionths violet sensation. This was found to be the case. 



The green (E) light-— or 550 feet away. The 

10 millionths 

orange (d) light is extinguished as before at — | 
of 1 fib fetft away, whilst the red (c) light has only to be re¬ 
duced to or an a' b lamp radiating 4 c light 

would, have to be placed only 67 feet away, whilst the 
radiation for an a l of the colour of the B light of the 

spectrum would have to be diminished to but - - —, -— 

10 millionths 

or (he screen would have to be placed 60 feet awsy. 

U Is therefore apparent that with equal luminosities 
Che violet requires about 175 times more reduction to ex¬ 
tinguish it than does the red, and probably about 35 times 
more than the green. 
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Again, the reciprocal of the extinction curves of the 
red-blind and green-blind ought to be the same as those 
of the normal eye, for the violet sensation must be present 
with them also. This was found to be so. We have 
still one more proof that the last sensation to disappear is 
the violet. 

If we reduce the intensity of the spectrum till the gTeen 
and red disappear to a normal eye, and measure the 
lumjnodty of the spectrum in this condition, we shall find 
that it also coincides with the persistency curve On the 
serpen we have a brilliant spectrum, but by closing the 
slit admitting the light and placing the rotating sectors 
in the spectrum and nearly dosing the apertures, we can 
reduce It in intensity to any degree we like The whole 
spectrum Is now of on# cplour and indistinguishable in 
hue from a faint white patch thrown above it If the 
luminosity of this colourless spectrum be measured we 
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shall get the result stated The curve obtained in this 
way is in reality identical with the other curves By these 
four methods then we arrive at the conclusion that the 
last colour to be extinguished is the sensation which when 
strong gives the sensation of violet, but which when feeble 
gives a blue-grey sensation 

One final experiment 1 may show you It has been 
remarked that moonlight passing through painted glass 
windows is colourless on the grey stone floor of a cathe¬ 
dral or church 

We can imitate the painted glass and moonlight Here 
is a diaper pattern of different coloured glasses, and by 
means of the electric light lantern we throw its coloured 
pattern on the screen The strength of moonlight being 
Icnown^ we can reduce the intensity of the light of the 
lamp till it 13 of the same value When this is done it 
will be seen that the pattern remains, but is now colour¬ 
less, showing that the recorded observations are correct, 
and I think you are now in a position to account for the 
disappearance of the colour 

I nave now carried you through a senes of experiments 
which are difficult to carry out perfectly before an 
audience, but at an) rate I think you will have seen 
enough to show you that the first sensation of light is 
what answers to the violet sensation when it 15 strong 
enough to give the sensation of colour The other sen¬ 
sations seem to be engrafted on this one sensation, but 
In what manner it is somewhat difficult to imagine 
Whether the primitive sensation of light was this and the 
others evolved, of course we cannot know It appears 
probable that even in insect life this violet sensation is 
predominant, or at all events existent Insects whose 
lood is to be found in flowers seek it in the gloaming, 
when they are comparatively safe from attack, Prof 
Huxley states that the greater number of \Vild flowers are 
certainly not red, but more or less of a blue colour This 
means that the insect eye has to distinguish these flowers 
at dusk from the surrounding leaves, which are then of a 
dismal grey , a blue flower would be visible to us whilst 
a red flower would be as black as night That the insects 
single out these flowers seems to show that they partici¬ 
pate in the same order of visual sensations. I venture to 
think, without adopting it in its entirety, that these results 
at all events give an additional probability as to the gene¬ 
ral correctness of the Young-Helmholtz theory of colour 
vision Where the seat of colour sensation may be is not 
the point, it is only the question as to what the colour 
sensations make us feel which the physicist has to deal 
with The simpler the theory, the more likely is it to be 
the true one, and certainly the Young-Helmholtz theory 
has the advantage over others of simplicity 


" THE EPIGLOTTIS'" 


F ROM an anthropotomical point of view the epiglottis 
had for a long time been generally looked upon as 
a kind of sentinel for the protection of the upper air- 
passages, when Ruckert's comparative anatomical obser¬ 
vations showed that the human epiglottis greatly differed 
from that of mammals, in so far a 9 its relations to the soft 
palate were entirely altered, and that its physiological 
conditions part passu had undergone important modifica¬ 
tions The nev^points of view thus obtained induced 
Gegenbaor to study the comparative anatomy of the 
epiglottis and its relations to the larynx, and the present 
volume is the outcome of his investigations 
The inquiry being undertaken from a morphological 
point of view the author begins with a study of the differ¬ 
ent forms of the epiglottis or epiglottoid structures in low 
classes of animal life He next discusses the mammalian 
epiglottis and its relations to the soft palate. The con- 
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elusions here arrived at, and which concern the act of 
deglutition in the lower classes of mammals, lead to a 
consideration of other organs of the oral cavity, and to- 
an attempt at establishing a connection between these 
and the apparatus consisting of the epiglottis and soft 
palate This in turn induces a minute investigation of 
the structure of the epiglottis, and of its relationship to 
the framework of the larynx and the general structure of 
the respiratory organs in the lowest forms of animal life 
In the last chapter the author summarizes the results ob¬ 
tained by his comparative studies and throws out such 
suggestions concerning the origin, development, and 
function of the epiglottis as would seem justified by his 
researches 

Brief as this survey of the course of Gegenbaur’s essay 
necessarily has been, it will be sufficient to show that it is 
quite impossible to give in the space of a short review a 
detailed analysis of its contents Conclusions derived 
from the synthetic conception of an enormous number of 
single observations, which extend over a large part of the 
entire animal kingdom, can only be properly appreciated 
by a study of the original, and this may be warmly recom¬ 
mended 

The final and most important conclusion arrived at by 
the author may be briefly summarized as follows — 

Whilst as high up in the scale as m the sauropsidae,. 
parts of two branchial arches only contribute towards 
forming the primary hyoid, three more arches are added 
in the mammals Two of these growing together form 
the transition into the thyroid, which becomes intimately 
connected with the larynx. 

The mammalian larynx^ however, has received a 
further addition, viz the epiglottis, the cartilage of which 
can only be looked upon as the further development of 
the fourth branchial arch, which in fishes still serves its 
primitive function, and in the amphibia appears in a rudi¬ 
mentary form The exact manner in which this rudiment 
passes over into the supporting organ of the epiglottis in 
mammals is, on the whole, still obscure So much, how¬ 
ever, is certain, that the cartilage of the epiglottis Is not a 
product of mucous membrane, but a genuine part of the 
skeleton, and that it communicate* its supporting 
function to the whole of the epiglottis, which serves as- 
well the purpose of keeping the air-passages open as of 
protecting the vestibule of the larynx. 

From this final conclusion it will be seen that, accord¬ 
ing to Gegenbaur, the rS/e of the epiglottis in its highest 
development is purely a respiratory and protective one 

Pathological observation in man does not admit of 
these functions of the part being looked upon in any way 
as indispensable for the existence of the individual. Total 
loss of the epiglottis has often been observed In various 
diseases, without the patients either suffering from dysp¬ 
noea or from increased liability to the entrance of foreign 
bodies into the lower air-passages, the constrictor vesti¬ 
bule larynges (Luschka) in such cases vicariously taking 
its function The supposed phonatory r 6 U of the epi¬ 
glottis, upon which much stress is laid by some eminent 
singing masters (eg, Stockhausen), inasmuch as they 
maintain that it influences, according to its more erect or 
more horizontal position, the “ timbre Jl of the singing 
voice, is not even mentioned in Gegenbaur 1 a essay Thus 
many points connected with this subject still demand 
elucidation Still it is impossible to withhold the expres¬ 
sion of admiration and of gratitude to the author of the 
present work for his patient and extensive researches in a 
very obscure field of comparative anatomy 


NOTES, 

On Saturday the British Eclipse Expedition to West Africa 
arrived safely at Bathurst The At trio was them, ready t* 
convey the party up the Sslam River to the selected site. 
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On Tuesday next, Apnl II, Mr J, Macdoncll will begin at 
the Royal Institution a coarse of three lectures on symbol ism in 
ceremonies, customs, and art , on Thursday, April 13, Prof 
Dewar will begin a course of five lectures on the atmosphere, 
and on Saturday, Apnl 15, Mr James Swinburne will begin a 
course of three lectures on some applications of electricity to 
chemistry. The Friday evening meetings will be resumed on 
April 14, when Sir William H Flower will deliver a discourse 
on seals. 

The Academy of Sciences in Turin announces Lhat the ninth 
Breus prize of 10,416 francs, for which all men of science and 
inventors of all nations are free to compete, 19 now offered 
(from January I, 1891, to December 31, 1894) i'he prize will 
be given to whoever, in the judgment of the Academy, shall 
have, within the period indicated, made the most important 
and useful discovery, or shall have published the most profound 
work In the domain of the physical and experimental sciences, 
natural history, pure and applied mathematics, chemistry, phy 
siology and‘pathology, geology, history, geography, and sta 
tistio. Any one wishing to compete must send his printed 
work (manuscripts are not accepted) to the President of the 
Academy Unsuccessful works ore returned, if it be desired 
At the meeting of the Chemical Section of the Franklin 
Institute, on February 21, a resolution wu parcel to the effect 
Lhat the mem ben had heard with deep regret of the death of 
their distinguished fellow-member, Dr F A Genlh, whose ser¬ 
vices as an investigator had 11 added lustre to American science " 
[A committee was appointed to prepare a suitable memoir of 
Dr Genth for publication in the proceedings of the Section 
AnaaNGEMKNTb have been made for another senes of 
summer excursions by the London Geological Field Class 
I'he object of these excursions, which are planned by Prof H 
G Seeley, F. R S , la the study of the physical geography and 
geology of the Thames Basin. The fim excursion will take 
place on April 29, when the students will go from Edenbridge 
to Westcrham by Toys Hill Each excursion will be under 
ProC Seeley's personal direction 

A SCHEME for the organisation cf the proposed University 
for London was adopted at a general meeting of the Association 
for Promoting a Professorial University for London on March 23, 
and has been submitted to the University Commissioners It 
Is printed in the Tima of April 3 

The Scottish Technical Education Committee—appointed 
more than a year ago at a conference held in Edinburgh—has 
issued a report, from which It seems that ScoLland has still a 
great deal to do before she can be said to possess a satisfactory 
system of technical instruction At a recent meeting the Com¬ 
mittee passed the following resolution — M That, in the opinion 
•of the meeting, it u desirable that the whole subject of higher 
and t e chnic al education should be dealt with in a comprehensive 
measure, and that the opportunity be not lost when the provi¬ 
sion for secondary education Is being inquired into in all parts 
of Scotland, to formulate a scheme for organising education 
beyond the elementary, and reducing in some degree the com- 
pHqno ns now existing, and the waste resulting from the 
various authorities that now have a connection with various 
parts of the educational system of^ Scotland, and that the 
chairman (Lord Elgin) be requested to take the necessary 
steps to bring the subject under the attention of the Govern¬ 
ment," At Lbe same meeting the future action of the Com¬ 
mittee was under consideration. It was Jilt that in present dr- 
cumstanoea it would be very desirable to continue its existence if 
l*wdh la in some more definite shape, and a sub-committee was 
inatmetnd to Inquire under what conditions it migfat be brought 
into c onn ecti o n with the National Association for the promotion 
of seoondary and seehofoal education, and, if the mb-committee 
tb<xmfar*| to submit a form of co nstitution to the next meeting. [ 
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SHORTLY after eight o clock on the morning of Apnl 1 a 
severe earthquake shock was felt at Catania, and other places at 
the foot of Mount Etna. It was more especially pronounced 
at Nicolost and ZafTarana-Etnea, where the population fled 
from their houses into the fields 

The weather continued exceptionally fine over England dur¬ 
ing the whole of last week, and in Scotland and Ireland Lhe 
weather was generally fair, although slight rain occurred at 
times in n, few places The first few days of the period were 
the warmest experienced as yet this season, and 70° was reached 
in parts of England In the suburbs of London the shade ther¬ 
mometer registered 68° or upwards on four consecutive days, and 
this is the average maximum temperature in June, while on 
Saturday, Apnl I, the thermometer reached 71 0 in the outskirts 
of the metropolis The general indications on Saturday were 
more favourable to a change than for some Lime past, but the 
unsettled appearance suddenly gave way to an anticyclone, 
which reached our islands from the Atlantic, and the conditions 
again became settled, although the maximum day temperatures 
during the lost few days of the period were generally somewhat 
lower under the influence of a gentle easterly breeze The 
mean temperature for March was several degrees in excess of 
the average over the whole kingdom, and at Greenwich the 
excess amounted to 5°, while the mean of all the maximum day 
readings, which was 57“, was higher than in any previous March 
during the last half century The total rainfall for March was 
also small over the whole country, and at Greenwich the aggre¬ 
gate amount was only o 38 inches, which is the smallest fall In 
March since 1854, The Weekly Weather Report for the week 
ending April 1 shows that the duration of sunshine was 85 per 
cent in the Channel Islands, 76 per cent in the south of 
England, and 72 per cent in the east of England. 

We recently referred to the unsatisfactory condition of prmcli 
cal meteorology in Spam The Royal Observatory at Madrid 
had for many years published results of observations token at 
various stations in the peninsula, which furnish valuable mi 
teriali for climatology , but daily telegraphic reports such as are 
issued in moat other countries were necessary to complete the 
general synoptic view of weather conditions We are glad to 
be able to report that this want lias now been supplied The 
first doily weather bulletin was recently issued, containing on 
one side a map showing isobars, wind direction and force, &c , 
and on the other the actual telegraphic observations at a number 
of stations distributed over Spain and south western Europe. 
The bulletin is published by the Central Meteorological Insti¬ 
tute, which wob established some little time since under the 
direction of Prof A. Arcimis, to whose per listent efforts we are 
chiefly indebted for this new contribution to our knowledge of 
current weather 

The Meteorological Institutes of Hamburg and Copenhagen 
have Issued their synoptic daily weather charts of the North 
Atiantio Ocean for the year ending November 1B88 These 
charts contain the best materials for studying the various tracks 
and position* of the high and low pressure systems over the 
Atlantic ; It Is at once seen from them that in different parti of 
the ocean the storms take different routes, some follow a direct 
easterly track, other* a more northerly course, while 
some form and other* die out in raid ocean. The great 
difficulty in storm prediction at present is to determine 
the route* that atorma will take ; a serious study of the condi¬ 
tion* shown on such charts may eventually lead to the desired 
end, by enabling us to establish characteristic types of weather 
which accompany various depressions. 

Mt W fL GlEENE and Mr W H. Wahl have elaborated 
a new process for the manufacture of mangonwe on the com- 
menial mb, A paper by them on the subject was read before 
a I' etl t u t meeting of the Chemical Section of the Franklin 
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Intitule, and 11 printed fa the Section's Proceedings for 
March 

A simple contrivance for determining the refractive index, 
of a liquid without the use of a circular scale or a hollow glass 
prism, is described in Wiedemann s Annaltn by Mr H Ruost, 
of the Stuttgart Technical High School The liquid is poured 
into a rectangular vessel, dosed on one side by a plane-parallel 
glass plate. A small plane mirror is half immersed in the 
liquid, and mounted so that it can be placed exactly parallel to 
the plane-parallel side A telescope Is directed towards the 
mirror from outside, about 4 m distant, Its axil being normal to 
the glass side To this telescope is attached at right angles a 
scale 3 m long On looking through the telescope the linage 
of Lhe scale in the mirror appears broken into two by the sur¬ 
face of lhe liquid, the lower image being formed by rays which 
have undergone refraction and reflection In the liquid The 
divisions on the cross wire measure the tangents of the angles of 
incidence and refraction respectively, which, since both the sets 
of rays after reflection are parallel, determine the refractive 
Index of the liquid A correction has to be applied for the 
Lhickness of the plate-glass, and it 1 b belt to make the angle of 
incidence as Jarge as possible Before taking the readings, the 
instrument should be adjusted by making the cross-wire coincide 
with its two reflections In the mirror and the plate, and placing 
the scale in a parallel and horizontal position with its reflected 
zero on the cross wire, With these adjustments and corrections 
the apparatus is capable of giving very accuraLe results The 
angles can be measured to within 5", and a large number of 
readings maj be taken with different inclinations of the mirror 
A set of live measurements for water in sodium light, for 
instance, gave a refractive index of i 33276, which coincides 
with Walther's value to Lhe fourth decimal place, and is subject 
to a probable error of o 00003 

At the magnetic observatory of Potsdam some interesting 
improvements have been made in registration of Lhe needle’s 
variations, a brief account of which is given by Herr Eicheo- 
hagen {Met Zet/s ) He uses a greater length of abscissae than 
usual (20 mm per hour), and obtains a fine curve by cutting off 
the border rayi by means of a paper screen on the lens, by de¬ 
termining exactly the chemical focus, and by use of a very 
small mirror The slit is o 25 mm In the case of great mag¬ 
netic disturbances, trouble sometimes arises from the movable 
light point going beyond the recording surface, even where, as 
in Potsdam, this has a width of 190 mm (7 6 inches), so that the 
most interesting parts ofdisturbancefl may be lost An attempt 
was made to remedy this with prisms of a certain angle of re¬ 
fraction, but there are objections to this plan A more simple 
and effective method was hit upon , the magnetic mirror is made 
In three parti, or facets, inclined to each other at an angle of 
3° It !■ enclosed m a bell-jar, In which the air 11 kept dry and 
tree from sulphur vapour The mirror gives three beams, of 
which usually only the middle one is concentrated in a fine light 
point on the dram During a strong disturbance, and just 
before this light point leaves the drum, another point appears 
on the opposite side, which takes up and continues the record. 
These and other improvements will be described In detail ere 
Long in publications of the Observatory. 

According to recent researches by M. T, J van Beneden 
on the fossil Cetacee found in the regions of the Black Sea, the 
Caiplan, and the See of Aral, the basin of the Black Sea con¬ 
tains all those forms which to-day characterise ocean fauna 
(B alee aides, Ziphloides, Delphlnldet, and 91 resides), and 
taking also the region of rivers now flowing into that sea into 
account, it Is probable that the whole of Central Europe at the 
end of the Miocene period was traversed by numerous arms of 
the sea, the Black See reaching to Vienna, Lins, and even to 
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the Lake of Comtance Towards the end of the Pliocene, or 
the beginning of the quaternary period, owing to considerable 
depressions, the Straits of the Bosphorus were formed, and the 
water of the Mediterranean pressed into a basin formerly con¬ 
nected with Lhe Arctic Sea. Thus the passage of a new fauna 
was made possible, which gradually, under favouring conditions, 
displaced the older The Caspian was separated before the 
new forms had spread so far, and we find in it fifty four species 
of fishes, which are neither in the Sea of Aral nor the Black 
Sea, and only six species which it has in common with those 
two others 

From recent researches on transference of material in plants 
(represented, t g by transference of starch in the potato), Herr 
Brasse is led to present the following view of what goes on 
The assimilation of carbon in the sun's rays is manifested 
directly in deposition of starch in the chlorophyll grains 
Through action of diastase in the leaves, and at a temperature 
lower than that of its formation, this starch is changed into 
reducing sugar, which spreads by diffusion from its place of 
formation into all the tissues of the plant In certain parts, 
and especially in the tubers, the Bugar it continuously trans¬ 
formed The tubers, with regard to dissociation, act like the 
cold wall in vaporisation of a volatile liquid in an enclosed 
space The sugar-content of all cells of the plant seeks to enter 
into equilibrium with that of the cells of the tubers, in which 
the content is less, became a change of sugar into starch takes 
place, and the coefficient of this change Is here less than that 
of the converse change in the leaf, the temperature of the tub<^ 
being less Owing to this inequality, there is a transference 
of starch from the leaf into the tuber. In which it passes through 
the intermediate stage of sugar In a similar way Herr Braise 
would explain Lhe transference of nitrogenous and mineral 
plant materials, and their storage in special organs (Comptet 
Rat das de la Socitii de Biologie) 

MR E Lommel has succeeded in fixing photographically the 
equvpolenual lines due to a current flowing through a conduct¬ 
ing sheet A current of 20 amperes was sent through sheets 
of copper o 5 mm thick and of various forms The sheets 
were covered with sensitive paper strewn with iron filings, 
which arranged themselves along the lines of magnetic force 
due to the current, or, what amounts to the same thing, the 
lines of equal electrical potential along the conductors The 
configurations thus obtained were fixed by holding a lighted 
match for a few seconds above the paper, yielding on develop¬ 
ment a beautiful representation of the flow through the current 
sheets. Two of these figures are reproduced in the last number 
of Wiedemann y s AnnaUn One of them represents the flow 
through a ring formed by two concentric circlet, the current 
being conveyed by wires soldered to two diametrically opposite 
points. The other exhibits the equlpotential lines in a rectangle 
with a hole in the middle and wires so I da red to two opposite 
corners A consideration of the various ways in which the 
presence of a strong magnetic field affects the configuration of 
the lines observed has led the author to a possible explanation of 
the 11 Hall effect " This phenomenon is only produced by mag¬ 
netic lines of force running In a direction normal to the plate, or 
by the normal component of slanting lines. If In a rectangular 
current sheet made of diamagnetic material two points at 
equal potential, but on opposite edges of the sheet, be con¬ 
nected with a galvanometer, no current will be indicated until 
the ■h^ef'is brought Into a strong magnetic field. According to 
Weber's theory of diamagnetism, currents are then generated 
in the molecules opposite In direction to the amperian currents. 
These molecular currents give rise to a resultant current round 
the edge of the sheet, strengthening the ordinary current 00 
one side and weakening It on the otheT. This state of (Map 




April 6, 1893] 


twill be indicated by a deflection of the galvanometer needle and 
\ diitortion of the lines of flow, usually designated by "nega 
live rotation ” In the case of a paramagneLic body the 
rotation will be positive, 

Several correspondents have written to us with regard to 
Mr Hilderlc Friend's letter on 11 Luminous Earthworms’ 1 
(Nature, March 16, p 463) Several of them record obser¬ 
vation! which seem to them to confirm his statement! Mr 
R I Pocock, of thr British Museum (Natural History), points 
out, however, that the properly of phosphorescence exists in a 
highly developed state in certain temcolous, nocturnal animals, 
which, although both luminous and vermiform, are certainly 
neither glowworms, nor yet earthworms “The power of 
producing adhesive phosphorescent matter from pores opening 
upon the ventral Bnrface of the body has," says Mr Pocock, 
11 been recorded from different quarters of the globe, in the 
case of Heveral genera of centipedes of the family Geo- 
phxhda, and since no special affinity is traceable between all 
the forms that are known ^0 be sometimes luminous, it is 
highly probable that the pretence of appropriate glands for the 
secretion of the matter In question is, or has been in the post, 
characteristic of the whole group About a dozen species of 
Gtophilida occur in the south of England All may be 
described as worm like, and some of them are known Lo be 
phosphorescent Curiously enough, the specimens that have 
been not uncommonly brought to the Natural History Museum 
*s phosphorescent phenomena are referable to a species, 
i.inotama crassipts, which Is the most earthworm-like of all, so 
far, at least, as colour is concerned An example of this 
species was, I venture to suggest, the 1 luminous earthworm ’ 
with the story of which Mr Friend opens his account of tho 
subject Thu centipede is about one or two inches in length , 
and, although it is impossible quite to acquiesce in the state 
meat that it 11 * worm-like in all respects,’ nevertheless I think 
it more than probable that a lady, finding one in the dusk of 
evening, when it could be but dimly seen, would summarily 
describe her idea of its appearance by some such expression as 
that used ” 

Me J E Hartin( 3 , writing in the April numberof the Zoologist, 
aays that during a recent visit to Greece he lost no opportunity 
of interrogating the natives as to the birds and beasts to be met 
with, and was everywhere struck with the Ignorance displayed 
on this subject, and the general Indifference which prevailed 
respecting it It was not until he reached the great plain of 
Larissa, where a plague of field voles has been for some time 
manlfeit, that he encountered those who could impart some 
information on at least one small indigenous mammal, namely, 
that which was cauiing T such mischief and pecuniary loss to the 
resident land owners That it was a vole (, ArvuoJa ) of some 
*°rt was certain , but as to the precise species some difference of 
•pinion had been expressed. Mr Halting gives much very 
interesting information as to the animal's habits, 

A paper on the foundations of the two river plfn of the 
Tower Bridge, by Mr G E W Crutlwcll, was read at the 
last meeting of the Institution ofCivd Engineers before Easter, 

It was stated that the materials In the two piers, from 
foundation line up to a level of four feet above Trinity high- 
water (a height of 60 feet), consisted of 15,120 cubic yards of 
cement concrete, 22,400 cable yards of brick’work In cement, 
.and 3340 cubic yards of Cornub granite, making a total of 
50.960 cubic yards. 

The Agricultural Research Association for the north-eastern 
oomdes ef Scotland has issued its report for 189a A genwml 
oattino of some of the past year's results Is presented, and this 
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is followed by a record of observations, by Mr Thomas 
Jamieson, relating especially to gran and clover rooia. 

Messrs E and h N Spun have issued a convenient 
little volume of waistcoat-pocket size, containing electrical tables 
and memoranda, by Prof Silvanus P Thompson and Eustace 
Thomas The type is small hut clear, and there are some 
illustrations 

Messrs Crosby Lockwood and Son will publish in a few 
days a new work by Mr J D Kendall, of Whitehaven, on 
“ The^Iron Ores of Great Britain and Ireland, M giving an account 
of our present knowledge of the origin and occurrence of such 
ores, and the means of reaching and working them Some of 
the more im|>ortant iron ores of Spain are also noticed in the 
volume 

Dr E Svhes Thompson will deliver lecture* on the nose 
and mouLh at Gresham College on April 11, 12, 13, and 14* al 
six o’clock 

Until comparatively recently bacteriologists have regarded 
the macroscopic appearances to which organisms give rue 
when grown on potatoes as affording valuable assistance in dis¬ 
tinguishing between otherwise verysimilar microbes One notable 
instance of this u the alleged different behaviour of the typhoid 
bacillus and the closely allied B colt communis when Inoculated 
respectively on to potatoes But more recent research has 
shown that as a diagnostic agent the potato Is extremely untrust¬ 
worthy, and this has moreover been conclusively demonstrated In 
the case of just these two organisms Further evidence on thiB 
subject has lately been brought forward by Krannhals, H Zur 
Kenotmu dei Wachithums der Komma bacillen auf Kartoffeln " 
(Ccnlralblatt fur Baktcriologic , vol Kin p 33), and the results 
he h&i obtained In the case of the cholera organism are very 
instructive When cholera declared itself at Riga last August, 
Krannhals, as Prosector and Bacteriologist at ihc city infirmary, 
was deputed to demonstrate officially to the city medical authori¬ 
ties that it really was cholera which had broken out The 
culture tests employed exhibited all the typical appearances 
associated with the cholera organism with the exception of its 
development on potatoes, upon which it obstinately refused to 
grow Suspecting Lhat this might be due to the acidity of the 
potatoes, slices were prepared and artificially rendered alkaline 
On these the bacilluigrew abundantly and moreover at froml6"-l9° 

C , whereas it has hitherto been atated to be capable of only 
developing on this medium at from 30 a ~40 D C On the acid 
slices the same negative * results were obtained ai in all the 
previous experiments, In consequence of this discovery Krannhals 
conducted a large number of investigations on the behaviour of the 
cholera bacillus on acid and alkaline slices of potatoes respec¬ 
tively, and whereas be never failed to obtain vigorous growths 
on the latter even at the low temperature, be was only in very 
few Instances (4 out of 136 experiments) able to induce its 
development on non-alkahsed slices But on testing those acid 
ihces on which growths had appeared, it was found Lhat they 
exhibited a distinct alkaline reaction This alkalinity, moreover, 
had nothing to do with the growth of the bacillus, for sterile 
slices prepared in the same manner were tested both immediately 
on preparation and after they had been preserved some days, 
and the same astonishing result was obtained, \ # ihai the 
slices of potato originally held had during keeping become 
alkali n e. Krannhals Is ted to suggest that in reality the cholera 
organism Is incapable of growing On add potatoes and that In 
those case s when U is stated to hive developed on such, the 
medium unknown to (be Investigator must have, as in his experi¬ 
ments, changed from add to alkaline, jit Is important that in 
future, therefore, the reaction of the potato should be noted both 
at the time of inoculation and later, when describing the growth 
of organisms on this medium. 
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Notes from the Marine Biological Station, Plymouth —Last 
week’s captures Include the rare Nudibrnnch Nero formosa , 
specimens of the spiny shnmp (Ciangon spsnasus), and of 
the starfishes Porama pmlvxllus and HtnnciQ ( Cribrtlld) san 
guinoUttia, In the floating fauna Piutei, large and small, have 
now quite taken the placa of the Auruulana and Bipwnana 
larva;, which were so plentiful a few weeks ago Arachnactu is 
still obtainable The unmodified ephyrae of Aurelia are now 
very scarce most of them are passing ihrough various phases 
of their metamorphosis Into the definitive medusa-farm , and, 
Instead of being plentiful everywhere, are now restricted to 
special localities 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey (Afaracus unicus, i ) from 
India, presented by Mr J Pitcher, a Bengalese Cat (Fchs 
bcngalcHsts) from Manilla, Philippine Islands, presented by Mr 
D M Forbes, F Z S , three Peafowls [Pavo crtstatus , <J 9 9) 
from India, presented by Mr T Guy Paget , a Leadbcater's 
Cockatoo (Catatua Uadbeatcri) from Australia, presented by 
Mra W Everett Smith , five Black-headed Galls (Larus ndi, 
lmndvs) t a Common Gull (Lams canus) European, presented by 
the Rev E, M Mitchell , three Rhomb marked Snakes ( Psam - 
mophyltuc rhombeatu*) t a Hoary Snake ( Coronella cand) from 
South Africa, presented by Messrs H M and C Beddmgton , 
three Spring boks ( Gaul la tuchorc, d 9 9 ) Trom South Africa, 
a Raccoon ( Proeyon lotor) from North America, a Green 
Monkey ( Cercopithcms callttnchus) from West Africa, de 
posited , (wo ailver-backeri Fonts ( Cants ehawa), a Cape Buce¬ 
phalus ( Bucephalus captnsts) from South Africa, purchased , a 
Short Death Adder ( Hoplocephalus curtus) from Australia, 
received in exchange, four Great Cyclodus (Cyclodus gigas) 
born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Lomet Swift {a 1893) —At the Hoyden Station, Arequipa, 
Peru, during the vuibihiy of this comet, all ihe photographic 
telescopei were mrned towards dp with the result that a fine 
series of photographs were obtained In the Hache 8 inch 
photographic doublet, fifly six piciurei (30 millimetres to the 
degree) were taken, sixteen of which “ are of ihe first quality ” , 
111 the 2‘5 inch photographic doublet (3 8 millimetres to the 
degree) twelve satisfactory plates were taken, while in the 
13-inch refractor and ao-inch reflector several additional 
negatives were collected An examination of ihe negatives, 
eipecially of those belonging to the first series, indicated two 
important facts, as Mr A E Douglau (Astronomy and Astro- 
physics for March) Informs us (1) That the ml ol the corner 
was composed of luminous masses receding from the head at a 
measurable rate, and (a) lhai the form of the tall depended 
largely on some varying lorce acting at ihe head The former 
of these result! was deduced from measurements of the distance 
of prominent points (8 points were here used) from tbe nucleus, 
and the acceleration be obtained amounted to 477,000 miles per 
day In discussing the second fundamental retails, he deals with 
ihe general characteristics of the tail and the special phenomena 
within hair a degree of the head, separately The tail be 
describee as 11 a bundle of slightly divergent straight oircamen, 
branching from each other and joined to the head by one, two, 
ot three well marked lines " At the southern pan of the tail 
the photographs lhowad the appearance of a curious twisting 
effect, while a number of faint streamers, In many cases not 
joined to the main part of the tail, were also visible The carve 
of the natural tangents of the position angles for the date on 
which they left the head, is, aa plot tad out by Mr. Douglass, 
qulie irregular, and suggest! "non periodic out bants from the 
head of the comet or variations iq tbe repulsive force of ihe 
sun 11 , where the tall swings to one side there are “large Jets In 
tbe opposite dSrettlon as Tf the whole resulted from aome In¬ 
crease In activity in dm bo^d." He suggests that thh activity 
may be connected with solar disturbance*, Jnst aa magnetic 
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storms on the earth may be connected with certain classes of 
sunspots 

Paris Observatory in 1892 —From the annual report un 
the condition of ihe Pans Observatory during the year 1892, 
which was presented to the Council in January last by M 
Titseraiul, the Director, we gather the following bnef notes 

Commencing with a short reference to the Isle Director, 
1'Amiral Moucnez, and lo ihe great loss hoth to the Observatory 
itself and to astronomical science in general, M Tlsseranrt 
informs us that, at the suggestion ol M O Struve, the 
presidency of the Cornit(5 permanent de la Carle du Ciel ha*, 
passed to the present Director of the Pam Observatory. This 
choice has been received very favourably, and been confirmed 
by all the members of the committee Let us here tender our 
congratulations to M Tis^erand, who, without doubt, will, 111 
his capacity as president, bring such a grand woTk as nearly as 
possible to perfection In faci, he has commenced by increasing 
tbe personnel du Bureau de Mesures del Cliches at the Obser¬ 
vatory, and constructing a new machine for the measures, while 
be hopes soon to puhlish a fascicule of the Bulletin dc la Carte du 
CtAj which will contain the method of reducing the measures, 
and of the definite computations of the positions of the stars 

The large equatorial Coud<? has this year been subiected to a 
minute study by M L^EWy from the point of view of its optical 
qualities, and of the possibility of Improving it still more The 
experiments have as yet hcen restricted to the mounting of the 
mirror, and it seems that important results may soon be forth 
coming The apectroscopical department, under ihe direction 
of M Deslandres, has, as we are informed, quite assumed a 
definite form since its foundation in 1&90 , the work done 
Is tabulated under the three headings—sun, stars, and laboratory 
work As we have previously referred in these columns to 
most of the work here accomplished, such as, for instance, th^ 
researches of the velocities of stars in (he line of sight (250 stars 
will here be included), photographs of protuberances, faculoc, 
new hydrogen radiations, &c , further notice will be unneces 
aary. With the Equatorial de la Pour de 1 Ouest, the programme 
of observations has been the same as in previous year*, measures 
of the positions of comets, nehulse, and double stars having been 
obtained Among the observations here recorded as many as 
136 were made of Comet Swift (1B92), 41 of Comet Denning 
(1B92), while 250 nebula and 120 double stars have been 
measured All the above were made by M Bigourdan M 
Fbvc also made 77 observations of comets Wuh the Ccrcle 
Mendien du Jardin under the special service of M Eoewy, the 
total number of observations amounted lo 16 686 , 453 obser¬ 
vations were made of Lhe sun, moon, and planets M Paul 
and Prosper Henry have been occupied in obtaining 
cliches of the internalional chart and of the catalogue ; photo¬ 
graphs have also been taken of the late nova in Auriga, Jupiter, 
and Comet Holmes The Bureau des Mesures del Cliches du 
Catalogue, under the direction of Mdlle Klumpke, has been 
very busy At this part of the report a brief description of thh 
measuring machine is given, and In a paragraph on “ reflex Loti* 
but le catalogue et La duice de son execution,” we are told that, 
if timply the 1200 or 1400 cliches which arc demanded for the 
work in each of the eighteen observations are obtained 11 on 
pcul esp^rer d’y ntiemdre en dnq ou six ans au plus." For 
measuring ihe cliches wuh one machine, and two persona to 
observe and write the results, 130 cliches could be done m a 
year, but it would Lake about 10 years to measure the cliches 
attributed to one observatory, with one machine and two pe% 
sons u orbing incessantly. Tbe report conlilni also all the 
meteorological work and that done with the minor instruments, 
concluding with the usual lists of personal publication!, obser¬ 
vatory publications, changes in the personnel, Ac 

The Large Nebula near { Pbrsei (N. G C 1499) — 
Dt F Schelner, in Astronomucht Nachruhtm (No 3157)1 
deicnbet briefly this great nebula near { Ferxei, several 
photognphi of * hich be hat been able to obtain During 
NoicmbeT and December lost, employing an objective of 
4-inch spertnre, he look fine photographs, with exposures 
varying Jrcm 1 10 6 hours. Tbe longest exposed plates showed 
tbit the size of ihu nebula has been considerably under-rated, 
and that it comes nearly up to that of Orion ana Andromeda. 
Tbii nebula, it will be remembered, woo discovered by Prof. 
Bernard wuh ■ 6-inch objective, and the jpoahfon wueb be 
gave, 3 h 54*0 m R A + 36* 1' Decl (1655 o), referred to 
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the more northern part Dr. Schemer's photographs show that 
)Jts extension southward Is very considerable, hut, owing to its 
thinness, was not seen by Prof Barnard The form of this 
nebula, a copy of which is given In this number, is inclined to 
be spirally, although not so apparent as that of Andromeda, 
and, curiously enough, it tacas a bright nuclein, ns in the 
latter 

Minor Planets —The work of discovering minor planets 
seems, at the present tune of the year, Lo be in a very flourish¬ 
ing condition, although rather restricted to two observers, 
according to the current number of Aitronomischc Nathruhtcn 
(No JI57) Charlois with 10 and Wolf with 2, bringing the 
present notation up to 1893 1, is a good number for the first 
quarter of the year, and if this average be kepi up we shall 
soon he driven to indulge m the Greek or German alphabet, or 
^both 


GEOGRAPHICAL NOTES 

Mr John Hart hulomkw, of Edinburgh, whose reputation 
as one of the foremost British map makers «s world wide, died 
on March 30, at the age of 61 His career will be rememberc-d 
as an epoch in the history of the perfecting and popularising 
of English maps Trained In Edinburgh and afterwards 
under the late Dr Petermann, in London, Mr Hartholo 
mew succeeded his father in a cartographical business in 
Edinburgh, which he steadily enlarged and improved, paying 
attention not only to excellence of mechanical production, but 
to the improvements of methods of representation But the 
leading characteristic of Mr Bartholomew's work was his 
conscientious endeavour to produce the most accurate topo¬ 
graphical delineation The general use of maps coloured 
Orographically In this couDtry is mainly due to the efforts of 
LJe Edinburgh Geographical Institute, of which he was the 
head Mr Bartholomew gradually withdrew from active work 
on accouut of failing health, and his son, Mr J G Bartholomew, 
has taken his place in the Geographical Institute 

Mu Theodore Bent (see p 519) has been able to reach 
Akdum, where, however, he only remained for eight days, on 
account of tribal wars The party had to retire abruptly 
because of a threatened fight, mi which they were very nearly 
compelled to take sides, hut fortunately Lhe report of an ad 
vance of Italian troops to their relief solved the difficulty, and 
they reached the coast in STfety Despite the shortness of the 
working time, some good archaeological results have been 
obtained 

The March number of Pdtrmann's Mittalungen contains a 
valuable paper on North-west Patagonia by Dr J von Slemi- 
radaki, with a map showing the results of his survey 1 , and 
coloured to bring out Lhe pastoral possibilities of the region His 
loute in 1891-92 led up the Rio Negro and Rio Limay to Lake 
Nahuel Kuapl and thence northward through Lbe grassy valleys 
*sd bare slopes of the Cordillera to the Upper Bioblo valley, 
whence the expedition passed to the coast of Chile 

The Royal Geographical Society hoi given a grant to Dr H 
R. Mill 10 defray the expenses of a careful bathymetrical survey 
of tome of the larger English lakes The work, which will be 
earned out neat summer, would be greatly facilitated if use could 
be had for a few days of a steam launch upon any of the lakes 
Windermere, Conlston Water, and Wastwater will probably be 
sounded in the firat place, as they are the most interesting from 
the limnological point of view 

A PAPER on the Geography and Social Conditions of thelbenan 
Peninsula read at the Much meeting of the Berlin Geographical 
Society by Prof Theobald Fischer 11 -published in abstract in 
the April number of the Gtdgraphual journal The paradoxi¬ 
cal character of the peninsula In the variety of Hi conditions has 
long been known. The great central plateau with Its broken 
mountain border sloping steeply to the sea throwi the bulk qI 
the population towards the coast Una In the border cone of 
the peninsula comprising 4$ per cent of Its area, more than 66 
per cent, of lhe inhabitants are settled The only large city in 
lhe central plains is Madrid j all the rest of U19 plateau li 
occupied by wheat-growers and sheep-rearers , the mining, 
^fruit-growing and Industrial Interests being all confined to the 
-seaaard slopes. There are few parts of Europe in which the 
physical conditions so plainly dominate the whole character of 
a country. 
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GRAPHICAL SOLUTIONS OF PROBLEMS IN 
NAVIGATION 

■ J F we .oppose the two angles P, S of a apherical triangle S PZ 
lo be together less than two right angles, a plane triangle 
SiP,A may clearly be drawn such ihat P, = P and Sj = S 
The sides of the spherical triangle PS, PZ, SZ being respectively 
denoted by /), r, z, those of the plane triangle may be taken in 
the following ratios — 

Pi Si Lan \f> t 

PiZ, ^ A tail 4 - =) f J Lan 4(r - i), 

SiZ, — 4 tan ^(( + z) — 4 tun — ;), 

These results may be easily verified 

Hence S,Z, + P/Z, = tan $(r + -), 

Rod P I Z 1 — = tan j(r - z) 

firom these equations we infer that Z t is the intersection of an 
ellipse and hyperbola which have the same foci Pj and Sj 
Suppose now that ihc line SjPj contains, say, 100 divisions, 
and that a system of ellipses, having S, and Pj aa foci, with 

major axes 101, 102, 103 and a system of hyperbolas 

whose axes are 99, 98, 97 are drawn on one side of 

SjPj , then, by finding m lt w E from the equations 

w, = 100 tan 4(r + *0 col Ji/, 

= 100 tan - a) cot ip, 

we should be able to localise the point as coming between 

two successive ellipses and also between iwo consecutive hyper¬ 
bolas in the diagram 

2 The usefulness of such a diagram lies in its application to 
problems in navigation For /)may be taken as the north polar 
distance of the suo, z the complement of his altitude, and £ the 
cole 

m \i 

is 1] 

If we interchange / and c in lhe diagram, thus making Pj and 
Zj the foci, the point to be localised is S x from the equations 

== 100 tan l(f> -f- r) cot \c, 

= 100 tan - z) cot ic. 

The difficulties attending this mode of representation will pre¬ 
sent themselves in another form in g 4 It is sufficient to notice 
here that this use of the diagram has the advantage of giving 
two useful angles—S jPjZ^ the hour angle, and SjZjPj lhe 
azimuth 

3 The merit of both the-ie modes of representation consists- 
in their being each a single diagram, applicable at any time of 
year, though in northern latitudes more favourable to accurate 
measures in summer than in winter Their dement consists in 
the preliminary calculations of m., m it or tt u n x ThU, how 
ever, might be minimised by supplying, along wuh the diagram, 
tables ol Lhe values of m for two arguments 8 and $ given by 

m - too tan ^ 8 cot 4 $ 

The whole amount of preliminary cajculation would ihen consist 
in adding and subtracting £ and t, and looking out m } and r» T 
I shollnow investigate tne nature of a diagram which requires- 
no preliminary calculation 

Returning to the spherical figure SP7, Let ut suppose SP to 
be fixed while the sides PZ, SZ vary so that Z describes a curve 
011 the sphere The corresponding point Z, will describe a cor¬ 
responding locus on tbe plane For example, if L describes a 
small circle with P as centre, the locus of Z, will be given by 

ton c * tan{&(r + a) + J(<r - *)] 

= p v z . _ 

I - F.Z,' + S,2V 

Now, if we draw a perpendicular Z,N to the side PjS, we shall 
have 

PjS , 1 - = P,N^ - SjN 1 

= lan l/K^PiN - tan ip ), 

, PjZj = tan c lan J^cosec / - F]N) 

This shows that the curve described by Z, is a conic section of 
eccentricity tan c tan %p> with focus at Pj and directrix perpen¬ 
dicular to at a dial once cotec ^frgm Pj 

Similarly, tbe curvet corresponding 10 small circles about S t 
are conics with a common directrix and with focus ai 3 lt their 
curvature! being turned the opposite way from those about Pi- 


Litudc of the place of observation Having determined/ 
mu and thus localised Z L in the diagram, the angle Z l P 1 S I 
e hour angle winch may be suitably measured 
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The lines whose focus U F, are corves of equal latitude, and those 
whose focus is S l are Sumner lines. Suppose systems of both 
kinds or lines lo be drawn, the figure will be divided into small 
quadrilaterals, and the eye, aided by a scale with small divisions, 
would approximately determine tne point within any quadri¬ 
lateral at which the values of c and a are given, Intermediate 
between those of the bounding sides It is difficult to estimate 
the error to which this determination would be liable, but sup 
posing the linear dimensions of a quadrilateral at a distance of 
10 inches from Pj were comparable with the tenth of an inch 
and that an error of one-hunoreth of an inch were committed In 
the direction -L p to P x Zi, this would mein an error of 3 or 4 
minutes in the measured value of the hour angle Thu error 
would be important, but not large enough to condemn the 
method, and tne estimate shows that the scale of the diagram 
should be as large as is practicable 

If we confine the diagram to points in north latitudes c may 
be taken to range between 30° and 90“, though it would ob 
viously be desirable alio to draw a few lines for which c is 
>90° The range of j may be taken between 10" and 8o a 
The distance between the foci is, as we have seen, tin i/and 
the distance between the directrices 11 readily proved to be 
cot \p The consideration which determines the scale on which 
the carves should be drawn Is that the Sumner for which a = 8o° 
should appear in the diagram ns far as it may be required. 

The curves in each diagram are different from those 
in every other for different values of /, for although 
it might at first appear that since the distance from 
the focus to the directrix is the same for i8o° - / as 
it Is for / some saving would be effected, the indications of 
the same curves In the two cues are different, and the Sumners 
are placed differently In regard to the parallels of latitude In 
the case of the sun a diagram for every ten minutes change In 
declination would probably be necessary, and this would mean 
an enormous amount of work Diagrams for a few of the 
beat atari could, however, be constructed on this principle and 
would be extremely useful 

It will have been noticed that the angle Z^P, is equal to the 
angle ZSP In the spherical figure, but the azimuth 11 not repre¬ 
sented In the plane figure. The following properties of the 
plane curves may therefore be stated — 

(1) The angle at which S L Z. cuts the sumner at Z l is eqnal to 
the angle at which PjZ. cuts the parallel of latitude. 

(a) If a tangent at Zj be drawn to either curve, jay the 
sumner, to cut In T and perpendiculars be drawn from T to 
ZjS, meeting them In M and N, then 

cos (azimuth) =■ q: 

according as T falls between St and Pj or not From this result 
a graphical determination of the uimuih is easily obtained 
4- If we take Z,Pj for base line the carves to be drawn arc 
curves of altitude and polar distance. This method of represen¬ 
tation is tempting as the angles at Pj and Zt are then the hour 
angle and aximuih Moreover it would be e very convenient 
way of producing the diagrams lo amnge them for consecutive 
values of the colalitude. Unfortunately there are serious objec¬ 
tions. Suppose the common directrix of the polar distance lines 
cun PjZj produced in X, then when the sun is In Lhe southern 
hemisphere these lines are hyperbolas on the remote side of the 
directrix from P t and they diverge rapidly for consecutive values 
of / > qo° j so much so that, when the colatitude is bat ween 30” 
and 40 , it is Impossible to represent them on a scale which would 
be of any value For places in the tropics there would not be 
the same objection, and diagrams drawn on this principle would 
be convenient m those regions. 

Then Is another difficulty In winter. In northern latitudes, 
the axmiuth and hour angle may be together greater than 
two right angles or, what Is equivalent, / + s may be >180° 
In that case the construction we are going upon (ails, although 
It is possible to meet the difficulty 

The point is Interesting, and admits of the following exp tana 
tlon —In the figure P la Lhe north pole, Z the place of observe 
tlon, AE the diurnal path of the sun. If C be the middle point 
of PZ, then all points above the plane through lhe omtre O 
perpendicular to DC may appear in the plane diagram supposed 
large enough. Again a plane KL perpendicular to OZ corres¬ 
ponding to mSonimlu the area in which observations may be 
taken. If, therefore, the son wen observed between F and G 
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he would be out of the diagram, and this means that / + . 
>iBo° 

The difficulty may be overcome by solving graphically anothei 
triangle S^PjZj corresponding to S'PZ In tne spherical figun 
where S 1 is diametrically opposite to S For, if SZP + SP 2 
>180" then S*PZ +S ] PZ < lfJo' Hence, if we Interchange 
Z l and Pi in the diagram and pick out the intersection of th< 
curves iffo 0 - s and 180° -/we shall thereby find graphically th< 
supplements of Lhe hour angle and azlmuth. 

5 To these modes of representation may be added stereo 
graphic projection on the plane of the equator which admits o 
fines of equal latitude ana Sumner lines being represented bj 



systems of circles and of two angles of the spherical triangle 
being represented in the corresponding plane figure 

6 The object of all such methods is to facilitate the drawing 
of lines of position on s Mercator's chart, and as the hour angle 
must be determined with the greatest possible precision, (h 
diagram should be on a large scale with hour angle lines drawi 
upon It at suitable intervals. 

With this in mind the most practical of the foregoing method) 
would seem to be Lhe first, via. that in which there 11 a single 
diagram, cut into sections, not necessarily on the same scale, Sal 
large enough to admit of the hour angle lines and perhaps alac 
azimuth lines being drawn Upon it 


ANTHROPOLOGICAL USES OF THE CAMERA . 

AN interesting paper on the anthropological uses of the 
“ camera was lately read by Mr E. F. im Thum before 
the Anthropological Institute of Great Britain and Ireland, 
and is now reprinted In the Institute's 11 Journal " 

Mr im Thum points out that primitive phases of life are fast 
fading from the world in this age of restless travel and explora¬ 
tion, and urges that it should ne recognised as almost the duty 
of educated travellen m the less known parts of the world to 
put on permanent record, before it Is loo late, such of these 
phases as they may observe. It Is certainly, however, he lays, 
not a sufficiently recognised fact that such records, ujuslly made 
In writing, might be infinitely helped out by the camera. j 
As il lustra ting the small use of the camera for this special pur¬ 
pose, Mr Im Tnurn calls attention Lo Lhe almost universal bad- 
nets of illustrations of living primitive folk In books of anthro¬ 
pology and travel, when these Illustrations are not merely what 
may be called physiological pictures. Of old the book Ulus 
trator, If, as was usual, he was not himself the traveller, drew 
as pictures of primitive folk, merely the men and women that 
surrounded him, drew figures of men and women of his own 
stage of civilisation, and merely added to these such salient 
features as he was able, from the traveller’s tales, to fancy that 
his supposed primitive subjects had. So in 1599 the imaginative 
artist of Nuremberg who drew the pictures for the rare Latin 
abbreviation of Sir Walter Raleigh's "Dlscovene of Gulins ” 
gave to the world his impressions of the '* Amazons,' 1 the 
T ‘ Headless Men,” and the “ Men who dwelt on treci" which 
are trplcil of the plot area of 11 savages ” which adorn the 
travellers 1 books up to nearly the present century. 

Mr Im Thorn refers, also to the beautifully executed illustra¬ 
tions by fiartoloial in Stedman’s “Dutch Guiana, M in which, 
In place of natives, are shown, with the necessary change of 
dress, simply Europeans of more than average beauty of form 
There were doubtless exceptions to the misrepresents don of 
primitive folk, and the greatest of these exceptions known la, 
Mr, Im Thorn is the beautiful series of drawings by Caltin oft 
North American Rcdmen. But Caxlin enjoyed the on penal 1 
advantage not only of consumable technical skill as an artist, 



April 6, 1893] 


NATURE 


549 


, bat of living among the folk whom he drew and about whom he 
wrote Even hla drawings, valuable as they are, and artistically 
superior as they are, are far from having the value of the accuracy 
of photographs 

The modem anthropological illustrator does indeed generally 
draw from photographs , Dut almost always from photographs 
taken under non-natural conditions Mr im Thum mentions 
as an example a picture of the Canbs of his own country of 
Guiana, which appears in one of the most valuable and accurate 
of recent anthropological books This picture was the best 
attainable, and Is evidently taken Tmin a photograph , yet it 
gives no hint of what Canbs are like in their natural state The 
explanation is easy Dunng Mr im Thurn's many years’ 
acquaintance wiLh these Canbs, both in their native wilds and 
during their brief visits to the town, he has often been struck 
by the marvellous difference in their appearance when seen under 
these two differing conditions It is true that in his natural 
surroundings the Carib is but very lightly clad, whereas, on the 
rare occasions when he enters the town he sometimes, hut by 
no means always, puts on a fragmentary and incongruous piece 
or (wo of the cut-off clothing of white men, intending, by no 
means successfully, to adorn hla person , but such separable 
accidents of rags by no means explain the full change in his 
appearance Mr im Thurn hu seen the same men, in their 
distant homes on the mountainous savannahs between Guiana 
and the Brazils, though clothed with but a single strip of cloth, 
two or three inches wide and perhaps a yard in length, and 
either unadorned or adorned wuh but a scrap of red or white 
paint, look like what the novelists describe os well-groomed 
gentlemen Yet the same individuals in Georgetown, without 
any added clothing or adornment, look the meanest and 
wretchedest folk imaginable The sense of shyness and mean 
cringing fear which in the town doubtless drives out from them 
tfcj nr innate sense of freedom and happy audacity, seems to find 
upward expression and completely to alter their bodily form 
And It wa* quite evidently under some such depressing circum¬ 
stances as these that the Redmen—who, by the way, were 
probably Acknwois and not “True Caribs”—who are shown 
in the illustration referred to, were photographed 

Just u the purely physiological photographs of the anthropo 
meirutN are merely pictures of lifeless bodies, so the ordinary 
photographs of uncharacteristically miserable natives seem to 
Mr im Tburn to be comparable to the photographs which one 
occasionally sees of badly stuffed and distorted birds and 
animals 

Mr im Thum gives a clear and most attractive account of his 
own photographs of phases of primitive life in Guiana—photo¬ 
graphs which, at tne time ol the reading of his paper, were 
shown on the screen The following are some extracts from this 
part of the piper — 

Fifteen years ago I went out to Guiana as curator of the 
publie museum, and in that capacity travelled much In the In¬ 
terior of that colony, only the seal>oard of which was, and very 
Utile more now Is, inhabited Ten yean ago I entered the 
service of the Government, and, as magistrate, took charge of a 
large district Inhabited almost solely by Redmen Ana I re¬ 
mained under those circumstances until, about two yean ago, I 
was transferred to a neighbouring and still larger district of 
which It may be said that up to the time of my going there the 
white men who had visited 11 might be counted on the fingers 
of one hand. Throughout this lime I have lived really among 
these pleasant red-skinned folk, now and again, for periods of 
greater or less duration, living not only among, but as they do , 
and throughout that period I have had none but Red men as my 
servant friends They have got used to me, and I have got used 
to them, and doubtless in this respect I have enjoyed greater 
advantages in the matter of gaining their confidence than the 
ordinary traveller, who merely passes through a country, could 
hope to enjoy Some ten yean ago, in ■ book on the " Indians 
of Guiana, I told all that 1 then knew about them, Though 
of course further experience has now taught me a good deal 
more aboat them, I musi not here linger on anything that doei not 
touch my special subject of to-mght—my experiences as a photo¬ 
grapher among them. 

That to gain the confidence of uncivilised folic whom you wish 
to photograph is one of quite the most essential matters you 
will easily understand. The first time I tried to pfeoi^fipli a 
Redman was among the mangrove trees at the mouth of the 
Rarima River My red-skinned subject was carefully posed high 
up on a mangrove root He sat quite still while 1 rocusmd ad 
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drew the shutter. Then, as I took off the cap, with a moan he 
fell backward off his perch on to the soft sand below him. Nor 
could he by any means be persuaded to prepare himself once 
more to face the unknown terrors of the camera Avery common 
thing to happen, and to foil the efforts of the photographer at 
the very moment when he has but Lo withdraw and to replace 
the cap, is for the timid subject suddenly to put up his hand to 
conceal his face, a proceeding most annoying to the photographer, 
but Interesting to the anthropologist, as illustrating tne very 
widespread dread of primitive folk of having their features put 
on paper, and being thus submitted spiritually to the power of 
any one possessing the picture 

With reference to my earlier remarks on the difficulty of dis¬ 
cerning in the ordinary illustrations the real bodily appearance 
of uncivilised folk, photographs of the True Caribs of Guiana 
will be shown on the Bcreen And in so doing it may, without 
enLenng Into elaborate detail, be once more pointed out that the 
red-skinned Inhabitants of Guiana are distinguishable into three 
groups or branches (see * 1 Among Indians of Guiana,” p 159, and 

Proceedings of Royal Geographical Society,” October, 189a) 
Though the actual pre-European history of these three is, un 
fortunately, still greatly a matter of conjecture, it is convenient 
to use such conjectures an seem most reasonable on this 
subject as a means of distinguishing the branches—that 
is to say, It Is well to bear in mind that probably of the 
tribes at present in Guiana the Warraui, who inhabit the 
iwamps about the mouth of the Orinoco, were Lhe earliest 
occupiers, but that there la at present no evidence at all to 
show whence these people reached their present homes, 
that another of the branches, represented only by the Arawacks, 
who inhabit Lhe whole sea-coast of that country with the 
exception of the more swampy lands of the Warraus, probably 
reached their present homes from the West Indian Islands 
long after the Warraui wore already established in those parts , 
and that the third branch, usually called the Carib branch, 
and represented by the Ackawois, Macusis, Arecunas, and by 
the "True Caribs,” came also from the Islands, but at various 
times, and made their way, in somewhat various directions, 
into the back lands of the country The first set of pictures 
I am about Lo show you all are of this last or ,f True Canb ” 
branch 

The first u of a middle aged man who lives in the first falls 
of the Bsrima River. A single glance at it and a comparison 
of it with the ordinary, even the beat book illustrations of 
Caribs, will at once serve to make plain the advantage of the 
photographic method used among the people in their own 
homes over any other method of showing what these primitive 
folk are really like Before shooting lhe falls m their canoes 
the Redmen always carefully examine the state of the river to 
see which rocks are exposed, which lurk as hidden dangers 
beneath the surface Lo that particular slate of the water, and it 
was while ho was engaged in LhU cautious survey that this photo 
graph of this Canb was taken The neat is of the same man 
taken under somewhat different circumstances The hospitality 
of these persons is almost unbounded, and the eLiquette of lea 
observance U rigidly fixed. The master of the house, when 
expecting guests, grooms hnnself carefully and puts on his best 
dress and ornaments, these often, as in thia case, consisting only 
of a narrow waiitclolh by way of dress and of a necklace and 
armlets of white beads by way of ornament Thus honouring 
the occasion to the best of his ability, he Bits, Somewhat stolidly, 
outside his house awaiting hla guests, with whom, when they 
arrive, he will, without rising or in any other way testifying any 
interest, exchange one or two entirely conventional and mono 
syllabic sentences, dropping them out one by one at long Inter¬ 
vals. 

It Is generally supposed that these red-skinned folk are un¬ 
demonstrative in their bearing towards one another But this 
really Ii only In the presence of strangers. When alone, or 
before others with whom they are familiar, their bearing toward 
each othef Is even aareaslng Such a picture as this, of three 
Caribs standing with their arms round each other's necks, may 
often b« mn. 

The next picture, of a young Carib man, perhaps a little 
above the average In physique, is Intended to show that these 
people, though not tall, are a fine people (4 the point of physical 
and moscular development. 

Again, in the matter of facial expression, the ordinary con¬ 
ception of there people as doll ana expression less should give 
place to the truer idea that* when not made shy by the pretence 
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of unaccustomed strangers, there is a great deal of life and even 
in some cases of beauty in their appearance It U practically 
impossible for a stranger to see them in this their more pleasing 
ana natural state, except when, as I now do in this picture of 
three Canb lads, they are taken under the most natural con¬ 
dition*, and distance and time being for the purpose annihilated, 
they are shown you In ihe most natural conditions but without 
their knowledge 

That it may not be said that In my anxiety to impress you 
with my own too favourable Ideas of these red-skinned friends of 
mine, I have elected only to show you young fellows in their too 
brief prime, I neat show you an old Carib I must, however, 
admit that he is only old for a Redman His age was probably 
about forty-fire But these happy childlike people lead but a short 
if a happy life, and are old at fifty, and rarely survive to sixty , 

Another obvious, but insufficiently used, use of the camera 
for anthropological purposes would be for the better illustration 
of collections of objects of ethnological interest Those who 
have tried know best the difficulty of showing these in an 
effective and interesting manner. Comparatively elaborate and 
correspondingly artistic objects made and used by a people who 
have made considerable progre&i without attaining what we 
are pleased to call civilisation, are easily shown in an attractive 
manner , but the simpler objects, illustrating the daily life of 
people in a much more primitive state of civilisation, are not 10 
easily placed The articles which constitute the dress and 
ornaments of a people which makes but little use of ornament 
and leas of dress, are generally of so simple a nature that when 
stored in rows or, as I am afraid Is sometimes the case, In heaps 
or even in bundles, m museum cases, they Loo often seem 
deficient in interest to the very curators of the museum, and are 
naturally much more so to the outside public Yet these same 
things, very likely, to one who has seen them in actual use, 
seem, just because of their simplicity, more interesting than the 
elaborate dancing masks and such like It has been suggested 
—possibly the suggestion has been earned into effect—to dis 
play these on lay figures , but when it 11 remembered how very 
few of these simple articles of dress or ornament are worn at 
any one time, It is obvious that for their proper display in 
the suggested manner the number of lay figures which would 
be required would, for reasons both of economy and of space, 
make the plan ineffective A much more feasible plan would 
be to place by the side of each object, or group of objects dis¬ 
played, a photograph of the object—preferably of the identical 
object A few examples will better explain what I mean — 

The first is a photograph of a Part am on a (Ackawoi) Redman 
in a curious dress made and worn for a special festival celebrated 
by those people and called Parasheera The dress consists of 
three parts, which may be described ax skirt, cloak, and mask, 
all made of the bright greenish-yellow, immature leaves of the 
Alla palm {Afanruia jUxuosa) Probably there is not an ex¬ 
ample of this dress in any existing museum , for it is probable 
that no white man except myieLf has ever seen it, and I frankly 
confess that 1 was deterred, as has often been the case under 
similar circumstances, from bringing away an example of the 
drrsi by the consideration that when seen off the body of the 
wearer it would look like nothing in the world but a small bundle 
of withered palm leaves, and would to the uninitiated seem 
supremely uninteresting 

The next example I show you is a picture of a Macusl lad In 
full dancing dress. Those who are acquainted with the ordinary 
heaped curiosities of the average ethnological collection will 
ipemaps recognise the typical head-dress of bright parrot and 
maaw feathers, the loose hanging ruff of alternate black euros 
sow and white egret feathers, and the strip of waist-doth upheld 
by a cotton belt, which constitutes the whole of this dress; and 
such persons will probably recognise that these articles seen, as 
'in this photograph, in stfn, acquire a new interest 

Again, one of the commonest srtloles from Guiana seen In 
unuseums Is the necklace of peccary teeth, much affected by all 
the Carib tribes. But in now showing you one of the finest 
sped maos of this ornament I have ever seen. It will probably 
r galn very much In interest from the fact that I am able at the 
same time to throw on to the screen a picture of the actual 
neck lane on the Macusl, named Lonk, from whose shoulders I 
acquired U. And It may in naming be of interest to add that 
these necklaces, In the manufacture of which only the tusk teeth 
-of the peccary are used, so that in pr opor t ion to its sisa each 
represents a very Urge number of uumaU» an most highly 
'valued as heirlooms, and as representing the accumulated prow- 
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ess not only of the wearer for the Lime being, but also of his 
ancestor!, for this property is handed down in the male line of 
descent, and lb added to by each holder 

la short, a good series of photographs showing each of the 
possessions of a primitive folk, and its use, would be far more 
Instructive and far more interesting than any collection of the 
articles LhemBelvei Or, if it is desired to illustrate not the pos 
sessions but the habits of such folk, the thing can be done in the 
same way A few examples from a large senes showing the 
games ol these people will illustrate this 

Many of their games are dramatic representations of ordinary 
incidents in their work-a-diy life One represents their rare 
and eventful visits to the distant town Of the many figures 
m this game one represents the fully-manned canoe in which 
they go on their journey down the big rivers of the country 
All but two of the players, seated on the ground, the one 
behind the other, and each clasping the player in front of 
him, form a long line, which, by the action of the feet and 
thighs of its constituent members, drags itself slowly forward, 
the whole swaying from Bide to side In Lhis way—which must 
certainly involve a considerable amount of somewhat painful 
friction, considering the hardnees of the stony ground traversed 
and the unprotectednesa of the skins of the players—a very 
realistic representation of the forward rolling motion of a large 
and well manned canoe, such u would be used 00 a rexljoumey, 
is attained And the illusion 11 assisted by the players’ noisy 
imitation of the regular and most characteristic rhythmic beat 
of the paddles against the sides of the canoe, and of the Bhouts 
of the pad (Hera 

After several other figures, another comes, in which the 
players, all standing in line, each fails forward on his hands and 
feet, his thighs the highest part of him, so that the whole line of 
players, with their closely pressed bodies, forms a long tunnel, 
through which each player in turn has, as in a well-known 
figure in the old-fashioned dance of Sir Roger de Coverley, To 
pass, but by creeping The journey, LhaL is, is nearly over, 
and the home comers, leaving the broad river up which they 
have come so far, have lamed into the narrow creek or side 
stream densely roofed with low hanging trees, which leads 
directly to their homes , and under this natural tunnel the canoe 
has to force Us wav 

Other games to t>e seen among the Redmen of the borders of 
Guiana and Brasil are simple representations of the doings of 
animals. For instance, one represents an aguti in a pen and 
the attempts of a jaguar to get him out The players form a 
ring, their arms round each other’s necks Inside this circle 
one of the players crouches, and represents an aguti—a small 
animal often kept in captivity by the Redmen—inside the pen 
Outside the pen another player watches ; it 11 the jaguar looking 
with hungry eyei on the aguti He tries to get the aguti out 
between the bars of the pen, that is, between the legs of the 
ring of players. But the living pen whirls round and round, and 
it is no easy task for the jaguar to seUe the aguti and drag it out. 

Yet more curious is the whipping game of the Arawack^. 
It is played by any number of persons, but generally only by 
men and boys, for one, two, or three days and night*—ax 
long, that is, as the supply of paiwan, the native beer, holds out 
The players, with but brief intervals, range themselves in 
two lines opposite each other Every now and then a Mir of 
players, one from each line, separate from the rest One of 
these puU forward his leg and stands firm , the other carefully 
measures the most effective distance with a powerful and 
special whip with which each player is provided, and then 
lashes with all his force the calf of the other. The crack ib 
like a pistol shot, and the result la a gash ■ cross the skin of 
the patient's calf. Sometimes a second similar blow Is given 
and borne Then the position of Lho pair of players is reversed, 
and the flogged man flogs the other Then the pair retire, 
drink good temperediy together, and rejoin the line, to let 
another pair take their turn of activity, but presently, and 
again and again at Intervals, to repeat their own aotlvitv. 

It has been said that the most active players of this extra 
ordinary game are the men and boys. But occasionally the 
women take a part also. And it la noteworthy that whan this 
is the case a wooden figure of a bird, a heron, b substituted for 
each of the whips, and a gentle peclf with this bird b substi¬ 
tuted for the far more serious bin of the whip. 1 do not know 
thatany equivalent example of the feet that the gem of the Idefr 
of courtesy to the weaker sex exists among people even In thb 
stage of civilisation Is on record. 



April 6, 1893J 


NATURE 


55 * 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, March 2 —Dr J H Gladstone, vice- 
president, m the chair The following papers were read — 
The magnetic rotation and refractive power of ethylene oxide, 
by W H Perkin The magnetic rotation of ethylene oxide 
is remarkably low, and the refractive power is also below the 
calculated value —The origin of colour (including fluorescence), 
vii The phthalclns and fluoresceins, by H £ Armstrong 
The auLhor has previously taken exception to the formuhe 
usually assigned lo phenolphthalein and its congeners, the 
exhibition of colour by these substances could not be accounted 
for by the formulae generally ascribed to them The correctness 
of the author's views has now been demonstrated by Bernthsen 
and Friedlander independently The former chemist has shown 
that the rhodammes afford true ethereal salts, proving that they 
form carboxy-compounds and not lactone derivatives Bernthsen 
also points out thAi the characteristic development of colour 
observed on adding alkali to phenolphthalein 19 probably due to 
the hydrolysis and subsequent conversion of the colourless 
lactone derivative into a quinolic compound, the latter then 
suffers dehydration, affording a coloured quinonoid derivative — 

fco 

C.hJ x O + H.O 

Ic — (C.H, OH), 


C(OH)(C„H 4 OH), 
( CO,II 


( C(OH)C,II 4 
i 6 H 4 OH 


OH = H,Q + C,H 4 


friedlander also has lately shown that phenolphthalein and 
hydroxylamme interact in alkaline solution with formation of a 
hydroxime , this and other evidence has led him to the opinion 
that in their coloured state phenolphthalein and the allied 
phth&leins which behave similarly towards alkalis, are all 
quinonoid compounds The fact that the rhodammes yield 
ethereal sails Is also remarked in a patent specification by a 
German c dour firm The author considers the recognition of the 
quinonoid nature of the rhodammes and fluoresceins to be an im 
port ant argument in favour of the views that fluorescence is a 
form of col our, and that all quinonoid derivatives would be visibly 
fluorescent were it not that the rays which came the fluorescence 
sometimes become absorbed in the solution.—The origin of 
colour, vm The limitation of colour to truly quinonoid 
compounds. Change of colour as indicative of change of itruc 
lure, ad in the case of alizarin, by H E Armstrong A 
quinonoid compound may be defined as a htxaphtnt l 1 £ an 
unsaturated cycloid composed of six " elements, ,J of which two 
are C 3 K ff £ roil P s in either para- or ortho positions Coloured 
1 substances generally appear to fall within this definition , the 
’few exceptions to the rule may be explained either by the 
author's view of lHodynatmc change or as resulting from the 
presence of traces of impurity Some of the keto-chlondes 
prepared by Zincke possess an intense yellow colour, although 
containing the group—CCI a —CO—j ft 1 s, however, not im¬ 
probable that in such substances the group CCl a Is the true 
equivalent of the C^R" group The usual constitution assigned 
to alizarin does not explain its red colour, red being the cha¬ 
racteristic colour of the orthoquinonei, the colour mi/" be 
accounted for by regarding alizarin as an Isodynamic form of 
dihydroxyanthraquinone thus — 

(OH) O 

C || 

/VV> iflH 


X/X/V' 

CO 

The red colour of the chloranllatei may be explained in a some 
what similar manner.—Notes on optical properties as indicative 
of structure, by H. E. Armstrong, From a consideration of 
the refractive and dispersive powers of the metallic carbonyls, 
the author anticipates that quinonoid compound* generally will 
be found to possess specially high refractive powers. There are 
Indeed experimental data supporting this view—anthracene, a 
hydrocarbon which Ii probably quinonoid In structure, having a 
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high refractive power , (urlber evidence is afforded- by the 
specific refractions of the ortho and para mtramlines. 'I he 
author then proceeds to discuss the orthodox formulse for tri- 
methylene, ethylene oxide, and diazoimide— 

CH, O NH 

H„C /,N 'CH, h,c^ch, 

contrasting these substances with nitrous oxide , he contends 
that the above structural formule have no real justification, and 
that latent affinities may exist in these compounds just as in 
carbonic oxide Thus nitrous oxide mav be regarded as 
< N - O - N >, and diazoimide as <. N — N H - N > The 
influence exerted by the ethenoid and benrenoid groups in 
organic substances upon their refractive and dispersive powers, 
is also considered,—The origin of colour, ix Note on the 
appearance of colour in quinoline derivatives and o[ fluorescence 
in quinine, by H E Armstrong From considerations based 
upon the previous notes, the author shows that any amido- 
derivative of quinoline might become quinonoid in structure* 
owing to a change from the centric to an ethenoid form, and 
would hence be coloured Similarly, an ethenoid form of 
naphthalene would be quinonoid , it is therefore possible that 
the fluorescence exhibited by many derivatives of this hydro¬ 
carbon is characteristic of the pure substances, and does not 
always originate in impurities —The ethereal salts of glyceric 
acid, active and inactive, by P I 1 rank land and J MacGregor 
lhe authors have prepared and characterised a number of 
ethereal salts of inactive and levo-glycenc acid , they point out 
regularities between the rotatory powers of the active salts of a 
somewhat similar nature to tho'te ohserved amongst Lhe ethereal 
salts of tartaric acid —Formation of the ketone 2 6-dlmeihyl- 
l-ketohexaphane, by F S Kipping On distilling the calcium 
salt or dimeLhyJpimelic acid with soda lime, an oil is obtained 
which contains a ketone of the composition C h H i4 0 This 
ketone is apparently a dimethylketohexamethylene , it is doubt¬ 
less a homologue of the ketone recently prepared by von 
Baeyer by distilling calcium pimelate with soda lime —Note on 
the interactions of alkali metal haloids and lead haloids, and of 
alkali metal haloids and bismuth haloids, by Eleanor Field. 
By bailing potassium or ammonium iodide with lead haloids 
in aqueous solutions, double compounds are obtained, whose 
composition depends upon the proportions in which the con¬ 
stituents are used Salta of the compositions, 3PbI J 4K.I* 
aPbl^NHJ, Pbl a3 PbCl ai PbljSPbClj, and Fbl^PbBr,, are 
described. The interactions of haloid Alts of the alkali metals 
with bismuth haloids lead to the formation of compounds 
having the following compositions—BlBrCl 4 K fl BiClBr 4 Kg, and 
BiClaHr^NH*), The composition of the product* obtained 
depends, not only on Lhe proportions in which lhe reacting salts 
are employed, but alio on the nature Of the halogens and the 
metals —All isomeric form of benzylphenylbenzylthlourea by 
A E Dixon. Phenylthiocarbimide and dibenzylamine interact 
to form the compound PhN C(SH) N(C 7 H 7 )j, isomeric 
with the thiourea C 7 H,N C(SH) NPh C*H 7 melting at 
103°, previously obtained by the author from benzylthiocarbi- 
midq and benzylamhne , the new substance melts at 145-146°. 
- A new atomic diagram and periodic table of the elements, by 
R, M Deeley The author constructs a new atomic diagram 
of the elements by plotting "volume beats" against "volume 
atoms n The volume heats are the products of the specific heats 
and densities, whilst the volume atoms are obtained by dividing 
relative density by atomic weight. 

Paris. 

Academy of Sciences, March 27 —M. Ltswy In the 
chair,— The two candidates selected as competitors for the pface 
of Astronome Titulurc at the Pans Observatory were In the 
first place, M Prosper Henry ; in the second, M Paul Heniy 
—On the const ruction of the chart of the heavens, and the 
determination of the co-ordinates of Lhe centres of the nega¬ 
tives, by M. Loewy —On the organic substances constituting 
vegetable soil, by MM Berthllot and Andrl 11 Humus " may 
be defined os that portion bf the remains of vegetation which 
reiUtp the action of the air and lower organisms, and remains 
as ao h&olubU residue In the soil, supplying the roots of the 
hlgbertfiDti with nitrogen, sulphur, phosphorus, alkalies, Ac. 
One specimen of earth freed^ from all risible plant remains, 
cellulose, and carbohydrates,"taken from the experimental soil 
of the Vegetable Chemistry station at Meudon, contained 19 1 
pa^ of organic carbon, l *5 of hydrogen, 1 7 of nitrogen, 11 9 
of orguile. oxygen, total 34'a parts of organic matter Some of 
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the principles could be liolated by dissolving them in alkeliei, 
and reprecipltating by acids. These were found to comiin 
55 2 per cent of carbon, 6 8 of hydrogen, 3 o of nitrogen, 

35 o of oxygen, j 5 of aahei A repeated treatment with 
hydrofluoric and hydrochloric acids left in one instance 
1 4 per cent of insoluble matter of a constitution 
similar to the preceding This Insoluble matter acted 
upon aolutions of potaasium salts In much the same manner 
as artificial humic acid obtained from sugar It forms potassium 
compounds which are capable of resisting even prolonged wash¬ 
ing by rainwater Thu explains the " absorbing” action of 
the soil upon the alkalies, and especially upon potash —On the 
interference fringes of grating spectra on gelatine, by M A 
Crove.—Researches on samarium, by M Lecoq de Holsbaudren 
— Remarks on the native iron of Ovifak and the bitumen of the 
crystallised rocks of Sweden, by M Nordenskiold Among 
the blocks of native iron brought from Ovifak in 1S70 there was 
one of about 40 hgr which It was impossible to saw or to cut 
It Is now supposed that this is due to black diamonds dis¬ 
seminated through the iron Considerable masses of bitumen 
are found in the crystalline rocks of Sweden, notably near 
Norberg and Dannemora. One of the two kinds found gives a 
large number of distillation products and leaves hsrdly any 
ashes The other resembles anthracite It yields little on dis- ' 
tillation, and leaves much residue on combustion This residue 
contains, besides silica, iron, lime, magnesia, &c , some oxide 
of nickel, uranium (3 per cent ), cerium, and yttrium, the three 
last in ihe form of carbon compounds resembling nickel carbonyl. 
These also occur in carbon forming laige nodules In the oldest 
sedimentary strata of Sweder, ihe alum schists,—Observations 
of small planets made at the Toulouse Observatory, by M. B 
Ballland —The Bielids, by F Francois Deni*.—On orthogonal 
correspondence ofelemems, byM Alphonse Demoultn —On the 
possibility of defining a function by an entire divergent series, by 
M H Padtf—A new sclerometer, byM Paul Jannettaz.—On the 
indications of water level in boilers by a glass tube, and their 
Influence upon explosions, by M Hervier —On Initial capacities 
of polarisation, by M G. Bouty The electricity ahaorbed la 
virtue or capacity of Initial polarisation Is entirely recoverable, 
on the condition of employing for the discharge an external 
circuit of negligible resistance —On the distillation of mixtures 
of water and alcohol, byM E. Sorel —A general method for 
the calculation of atomic weights according to the data of 
chemical analysis, by M G Hinricha —On the formation of 
gallanilide, and on its triacetyl and trlbeuzoyl derivatives, by 
M P Caicneuve —On the lakes of Scpt-Liux (Ilire) and La 
Girotte (Savoie), by M Ai Delebecque —On a means of pre¬ 
serving beetroot plants and economic or omamenlal young 
vegetables against the attacks of grey worms (ChtnilUs fAgro/ts) 
and other insect larva, by M A Laboulb£ne p with remarks 
by M Chambrelent 

Berlin 

Physiological Society, March 3 —Prof du Bo is Reymond, 
President, in the chair —Dr. J Munk gave an account of one 
part of the experiments on the nutrition of fasting-men, which 
ne bad carried out in conjunction with Messrs. Lehmann, 
Milller, Senator, and Zuntx The same observers having some 
years ago Bade experiments on the fasting-man, Cettl, whose 
outcome was not In accord with the results of experiments made 
on dogs, they had more recently experimented again over a 
period of six days on another fasting man, Breithaupt This 
man’s nntrltlon was followed for several days, on an ordinary 
diet, before the period of fasting, and again after the latter had 
ended During ihe fast the patient was at liberty to consume 
as muah water as he pleased, the amount taken being carefully 
noted The following were the result 1 of the experiments. The 
output of nitrogen sank slowly and continuously during the 
whole period of fasting, The urinary phenol increased In 
amount up lo the fourth day (the sixth day In Cetti’s case) and 
then tank to a minimum In do I was only found In traceo, and 
acepne was absent altogether. The amount of chlorine, as of 
alkali, dim Inched progressively, and continued below ihe 
normal even after food was once more taken, The urine con¬ 
tained a large quantity of phosphoric acid, u alio aid! m$ and 
magnesia. Prof Zunii reported on the respiratory Iptaphange 
of toe above man. When ai rest the intake of oxygen was the 
same as that of a normally fed person twelve hours after a meal 
The respiratory quotient varied from o 66 to 0*69, and was thus 
leu than that dq« 10 the oxidation of Cals alone (0*7), or oi 
proteids alone (0*8). During the fast the patient's power In 
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turning a wheel against friction was the same as that observed 
when feeding, but fatigue set in much sooner, and wss most 
marked in the cardiac muscles During the earlier days of the fast, 
the consumption of oxygen when working was the same as fora 
normal person, but later on it became greater The after effect* 
of work lasted longer than when food was taken The speaker 
regarded the above extremely low reipiratory Quotient during 
the fast, as due to the possibility thst the proteids split up into 
glycogen and some other substance, whicn was then oxidised 
and gave rue to the small quotienL observed In support of thi& 
view experiments we re made by Dr Vogelius on the construction 
of carbohydrates in the fasting body In the fasting animals 
on which the expen menu were earned out, all glycogen was 
removed by moderately strong doses of strychnine After this 
they were sent to sleep for eighteen houn by means or chloral- 
hyarate, and at the end of Lhu period glycogen was found in 
considerable quantity both in their liver and muscles—glycogen 
which must presumably have been formed from the metabolism 
of their own proteids 

Meteorological Society, February 7 —Prof von Bezold, 
President, in the chair —The President gave a short account 
of a paper he had recently published in the SitMungsbcnchte ol 
the Berlin Academy on the thermal exchanges of the atmos¬ 
phere, and entered into details as to the general propositions 
therein put forward The latter are as follows —I The total 
radiant neat received by the whole earth in a year is equal to 
the total amount given off by radiation in the same period 
2. The total heat received by any portion of the earth or the 
atmosphere is on the average equal to that given off by the 
same portion 3. The total neat received and given off in the 
course of a year is not the same for different portions of the 
earth or atmosphere • in some parti the amount received is 
greater than that given off, and vue vend. 4 The heat received 
by given portions of the earlh or atmosphere during any given 
period of the year Is in general not equal to that passed on 
during the same period 5 The total amount of heat taken in 
at the surface of the whole atmosphere daring a given portion 
of the year Is not necessarily equal to that given out at the 
same surface during the same period 
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THE PLANET MARS 

La PlanAe Mars et ses Conditions d'HabitabihtS Par 
Camille Flammarion (Gauthier-Villars et Fils, 1892) 
N this very handsome volume the author brings 
together every available observation and piece of 
information that can be gathered from published and 
unpublished works with respect to our sometimes very 
near neighbour, the planet Mars To make such a com¬ 
pilation as this, is, as every one will acknowledge, no light 
task , and since up to the present no one has made any 
attempt to collect existing observations and discuss 
them (although perhaps the value of this book is the 
more enhanced thereby) the difficulty of the undertaking 
has been very considerable, but in such hands as M 
Flammanon's it has been thoroughly mastered 

With regard, first, to the form of arrangement which 
the author has thought advisable to adopt-since in a 
work of this kind many courses are open depending on the 
standpoint from which the book is written—the writer 
might, in the first instance, have divided the text into 
chapters dealing with the climate, calendar, heat, mass, 
density, geography, &c , treating each of these at full 
length, and discussing all the observations bearing on 
each separately That this would have formed a good 
and logical sequence is unquestionable, but it is accom¬ 
panied by many drawbacks, the chief of them being 
that as observations increased and our knowledge con¬ 
sequently advanced, each part of the work would have to 
be rewritten, or, at any rate, undergo a thorough revision 
The method actually chosen is one which will seem 
more simple and therefore appeal more to the astronomer, 
and will perhaps be productive of better discussion M 
Flammarion places the facts before the reader in simple, 
chronological order, tracing out the work on the planet 
from the very first observations, step by step, down to 
those made during the opposition of 1892 

The volume is divided into two main parts, the first 
including the exposition and discussion of the obser¬ 
vations themselves, and the latter containing the con¬ 
clusions that have been drawn from the study of all the 
facts The interval from 1636 to 189a—that is the whole 
time covered by our records—is divided into three 
chief periods, the first two of which terminate in the 
years 1830 and 1877 respectively. 

Dealing first with the period commencing with the 
observations of Fontana (1636-1638), we are at one of 
the most interesting parts of the book. Here the author 
has been plunging into all the old original records, and 
has treated us to the tit-bits both as regards illustrations 
and text As we cannot here conveniently produce the 
earlier drawings of the planet as made by Fontana, but 
which are represented in this volume, we may at least give 
the original observations as recorded in words — 

u 1636 Martls figure perfecte spheric* dmlnete 
atque clare conspiciebatur. Item in medio atrum 
hibebat comim imur mgerrira s piJulz. 

u Martls drculus discolor, sed in concava parte Ignitus 
deprehendebatur. Sole exqepto, reltquls mills plane Us, 
semper Man candentlor demonstrator M 
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The second drawing, which was made on August 34, 
two years later, was accompanied with the text — 

11 Martis pilula, vel mger conus, mluebatur distincie 
ad circuli, ipsum ambientis, deliquium, proportiOnaliter 
deficere quod fortarse Martis gyrationem circa pro- 
pnum centrum significat ” 

Following Fontana , Riccioli, Hirzgarter, Schyrle de 
Rheita, Hifvdlius, and Huygens (1656) were the next 
to make a special study of this planet, the last 
mentioned of whom added much to the know¬ 
ledge of the planet’s surface markings Up to the 
end of this period (1S30) the number of observers, and 
consequently the number of observations had very much 
increased, while the rapid stride made in the perfection 
of the telescope was not the least important factor in this 
advance Summing up the conclusions which can be 
drawn from these 192 years of observations it may be said 
that they related more to the elements of the planet 
than to its surface features, although spots varying in 
size had been many times noticed , the general idea of 
the different shadings as representing land and water had 
been thrown out, and the polar caps had been recorded as 
variable and not coinc.dent with the geographical poles 

The second period, commencing in the year 1830, opens 
with an account of the fine senes of observations made 
by Beer and Midler It was about this time that the 
real geography of the planet’s surface began to be better 
known, and a systematic method of mapping brought 
into vogue Following these two workers come a host of 
others, all adding their mite, in some cases rather a large 
one, to solve the riddle relating to this orb Among 
these we may mention , Warren de la Rue, Secchi, several 
of whose fine drawings are here inserted , Lockyer, 
whose drawings, sixteen of which appear here, and 11 sont 
les plus important pour la connaissance de Mars de tous 
ceux que nous ayons ctudids depuis les premieres pages 
de cet ouvrage " , Phillips, Lord Rosse, Lassell, Kaiser, 
Flammarion, Trouvelot, &c With such observers as 
these, and many oLhers as able, but whose names are too 
numerous to mention, it is no wonder that good work was 
done, and our knowledge by the year 1877 greatly 
extended More accurate values for the elements were 
deduced, land and water features confirmed, cloud drifts 
observed, variations in the polar caps again noticed, &c , 
in fact, to put it shortly, all observations pointed to 
a singular likeness of Mars, physically speaking, to the 
earth herself 

In the third and last period—the Martian cycle from 
1877 to 1892—we have observations extending over as 
many as 239 pages of the volume The epoch com¬ 
mences very appropriately with Prof Asaph Hall's 
discovery of the two small satellites, and introduces to us 
the observations of Schiaparelli, whose work on this 
planet has been rewarded by such brilliant discoveries 
To enter, however briefly, into the mine of interesting 
and valuable material here brought together would lead 
ui far beyond the limits of this article, but we must leave 
it readers of this journal to refer to the book itself, 

suffice It to say that M Flammarion has given each 
observer his just due and merit. , 

Arriving now at the second {fart, which gives the results 
deduced from the general study of the planet, M Flara- 
marion Is also quite at home, and in his masterly way 

C C 
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brings all the mam facta to a focus, sifting and sorting 
them and ultimately deriving the final results, In the 
following few brief extracts we propose to give in the 
author’s own words some of the moi;e important conclu¬ 
sions to which the examination of the facts has led him, 
and we will commence with the ruddy appearance that 
the planet puts on, the cause of which has always been 
and still is doubtful Apropos of the suggestion that 
there may be red and not necessarily green vegetation 
on The surface of MaTS, he says— 

“ Pourquoi, dira-t-on, la vdgdtation de Mars ne serait- 
elle pas verte ?" 

‘‘Pourquoi le serait-elle ? r< 5 pondrons-nous La terre 
ne peut pas dtre consider^ k aucun point de vue, comme 
le type de l’umvers 11 

“ D'aitleurs, la v^gdtation terrestre pourrait 6tre 
rmigektre elle-meme, et elle Pa etd en majontd pendant 
bien des sifcclea, les premiers vdgdtaux terrestres ayant 
did des lycopodes, dont la coyleur est d'un jaune roux 
tout martien La substance verte que doiine aux vegd- 
taux ieur coloration, la chlorophylle, est composde de 
deux dldments, Pun ^ ert, l’auire jaune Cos deux elements 
peuvent ctre sdpards par des proeddds chimiques 11 
est done parfaitement scientifique d’admettre que, dans 
des conditions diffdrentes des conditions terrestres, la 
chlorophylle jaune puisse seule exister, ou dommer Sur 
la terre, la proportion est de l pour 100 Ce peut etre 
le contraire sur Mars " 

In a most interesting chapter comparing the Martial 
with the terrestrial seasons, many important points of 
similarity and difference are indicated While the seasons 
of Mars are of nearly the same intensity as ours, yet the 
respective w working powers," so to speak, last nearly 
twice as long The cold and hot seasons In the northern 
hemisphere continues for 381 and 306 dajs respectively, 
and it is this fact which explains ihe great difference be¬ 
tween the two hemispheres The polar caps, as with us, 
vary with the seasons, but attain their maxima and 
minima three to six months after the winter and: summer 
solstices respectively The dimensions which they assume 
cover in winter 45° to 50^ in diameter, and become 
reduced in summer to 4^ or 5° Just outside the polar 
regions, “ des chutes de neige ont 6 t 6 observes dans les 
rdgions temptfrees, et parfois mC*me jusqu'k l’tfquateur On 
a vu dans Hidmisphtre bori 5 al des traindes en spiral 
venant du p 61 e, indiquant des courants atmosphdnques 
influences par le mouvement de rotation de la plandte 
La calotte polaire bordale paralt centrde sur le p 61 e 
L'Australe en est dloigntfe k 5 0 , 4 ou 340 kilometres, k la 
longitude 30°, de sorte qu’aux dpoques de minimum le p6le 
sud ett enticement d^couvert - la mer polcurc est Itbre 
That actual changes have taken place on the planet's 
surface, in spite of the numerous sources of errors to 
which such delicate observations are liable, seems to 
have been proved by the discussion of the material, In 
speaking of these sources of errors he says, " Ces diverses 
causes de variations apparentes dans les aspects des 
configurations glographiques de Mars suffisent-elles pour 
rendre compte de toutes les variations observes ? rt 

“ Non 11 

“ Dei changements rdels ont lieu k la surface de la 
plan£te,changementa qui n’ont nen d'analogue dans ce 
qui passe k la surface de la terre ” u Nous voulons 
parler de cclle de 1'dtcndue des taches sombres regarddes 
comme rqtts, lacs ou cours d'eau n 
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The channels > the origin of which has been productive of 
so many hypotheses, are, according to the author, “dua 
k des fissures superficielles produites par les forces 
gdologiques ou peut-ctre mGrne k la rectification des 
anciens fleuves, par les habitants, ayant pour but la 
repartition gdndral des eaux k la surface des continents ” 
With regard to their doubling, after an examination of 
several hypotheses, he is led to look upon this fact as the 
result of refraction, although he remarks that 11 notre 
savoir est insuffisant/* and “ le connu n’est qu’une He 
minuscule au sein de l’oc^an de 1’inconnu 11 He says, 

“ Quant aux d^doublements, ll est difficile d’admettre que 
r^ellement de nouveaux canaux se forment du jour au 
lendemam, semblables et parallcles aux premiers nous 
prtfterons imaginer au'ils puissent ctre dus soit aux brumes 
dont nous avons parld, soit plutflt k une double rdfraclion 
dans I’atmosph^re marticnne Etant donndes les condi¬ 
tions de temperature (la chaleur solaire traversant facile- 
ment l'atmosphLre martienne pour cebauffer le sol), 
lYvaporation doit Lire trbs intense, et ll doit y avoir 
constavnment, au-dessus de ces cours d'eau, une grande 
quantum de vapeur rapidement refroidie, qui peut donner 
naissance k des ph^nom^nes de refraction spdciaux " 

In the concluding chapter, giving us a rSsurtu* ot 
the conditions of life at the planet’s surface, the author 
sums up some of the main results The world of Mars 
“ parait ctre, comme le remarquait d^jk William Herschel, 
de toutes les plan£tes de notre sysltime solaire, celle qui 
ressemble le plus k la notre Nous pouvons r£p£ter 
aujourd’hui, sur les habitants de Mars, ce que ce grand 
observaleur < 5 cnvait,il-y-a plus d’un si£cle,le 1" Dtfcembre 
1783 ‘its inhabitants probably enjoy a situation in many 
respects similar to ours It is possible, he adds, that 
this world may be peopled with beings analogous to our 
own. a race superior and in a more advanced stage, for 
the globe of Mars, M Flammanon holds, is an older 
member of the solar system than our own 

Such, then, is a general sketch of the contents of this 
handsome volume of 600 pages A glance through it is 
sufficient to show that no pains have been spared 
either by the writer or by the publisher, which 
might in any way add to its completeness , while the 
illustrations, which in such a work as this are of the 
highest importance, have been scattered with a lavish 
hand, and with all due regard to accuracy and purpose, 
no Less than 580 telescopic drawings and 23 maps 
appearing. 

In such a collection of facts as we have here, only one 
slight erratum has been observed, and this occurs on 
page 287, where it is stated that M (now Prof) Schur, 
at the observatory of Breslau made some measurements 
of the planet's diameter, while it should have been, " at 
S trass burg with a Breslau heliometer " 

Throughout the work M Flam marl on has in every case 
given full references, which greatly enhances its value, 
while in the appendix several drawings made during the 
opposition of 1892 are inserted 

Never before was the planet viewed with such keenness 
by astronomers as w&a the case last year, and it is by these, 
as well as by those that have never had such an oppor¬ 
tunity, that this work will be found of absorbing interest, 
astronomical literature is considerably enriched by £ks 
appearance WillIam J 1 S. LockyeIL 
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MAGNETIC OBSERVATIONS IN THE 
NORTH SEA 

Magnetische Beobachtungen auf der Nordsee angestellt 
in den Jahrett 1884 bis 1886, 1890 und 1891 Von A, 
Schilck. (Hamburg Selbstverlag des Verfassers, 
1893) 

HE extended and valuable magnetic surveys— 
notably those of Riicker and Thorpe in hngland, 
and of Moureaux in France—which have been made 
during the la 9 t ten or fifteen years, have provided 
tnagneticians with considerable information as lo the 
conditions of the earth’s magnetiBm in the countries 
bordering on the North Sea From such data, there 
should be no difficulty in calculating normal curves of 
the three magnetic elements for the comparatively small 
intervening region covered by that sea 

The surveys on land have, moreover, shown that there 
are several regions of local magnetic disturbance, and 
therefore the chief interest of a magnetic survey of the 
North Sea, would lie in the discovery from observation on 
board ship, whether local magnetic disturbance existed 
in the land under the sea The settlement of such a 
point would be a valuable contribution to our knowledge 
of terrestrial magnetism, and certainly if large dis¬ 
turbance were observed in any locality, of great 
practical importance to navigation 

Captain A Schuck has, for some years, past been 
making observations of the three magnetic elements with 
a special set of instruments well designed for observa¬ 
tions at sea Great pains have been taken by him to 
eliminate all sources of instrumental error, and he 
selected those wooden ships which appeared to him so 
far free from iron in their construction, that his magnetic 
instruments when mounted on board would be undis¬ 
turbed. The results of his four years' work are given in 
the text with full descriptions, and illustrated by draw¬ 
ings of the instruments, as well as a chart of curves of 
equal value for each magnetic element 

The execution of these charts leaves much to be 
desired, for the figures on the land are in many places so 
crowded together as to be almost illegible, and it would 
have been much more to the purpose, if the lines of equal 
values had been at once taken from the published maps 
of the several observers, whose work the au thor fully 
acknowledges, instead of crowding together the data 
upon which their lines are based 

Again, the curves for those regions covered by the sea 
are in places bo abnormal that they invite inquiry as to 
the accuracy of the small number of observations upon 
which they in many parts depend 
Although the author gives general assurances as to the 
•elected ships being free from any source of magnetic dis¬ 
turbance, there are really no reshlts recorded, to show 
that the observations at sea were really free from the 
effects of Iron in the several vessels on board which the 
magnetic instruments were used. Long experience shows, 
that unless specially built, no wood-buijt ship is so far 
free from iron that its action can be neglected, especially 
when minutes of arc in an observation are of Importance 
If observations at sea over so small an area as the 
North Sea, and the channels south and west of Great 
dfoaln, are to effectually supplement those extensive 
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magnetic surveys made on the countries adjacent thereto, 
they must be stripped of every source of error It does 
not appear that the observations recorded in this work 
are of the exact order suitable to modern requirements, 
however useful they might have been many years ago 
A work like that undertaken by the author, requires a 
specially constructed vessel, devoted for the time to 
magnetic observations and other subjects of scientific 
inquiry His objects were evidently delayed in execution 
by insufficient means to a satisfactory end 


MANUAL OF DAIRY WORK 
Manual of Dairy Work By James Muir, MRAC, 

Professor of Agriculture in the Yorkshire College, 

Leeds 93 pp (London Macmillan and Co , 1893) 
HIS small primer on dairy work is in several respects 
a contrast to Borne of the books and pamphlets 
relating to dairy matters which have appeared within the 
last two or Lhree years Many of these have had too many 
points in common with a dairy utensil manufacturer’s 
catalogue, and the information they contain has not always 
been either condensed or trustworthy It 19 therefore 
a pleasure to take up Prof Muir's little manual, which 
gives in small compass a great deal of information likely 
to be of value to every one interested in the production 
and use of milk Apparently the b6ok is intended for 
those who, having practical knowledge of the manage¬ 
ment of milk and its products, desire further knowledge 
of the principles upon which their practice is ba^ed, 
together with hints as to the best means of utilising their 
commodity according to the demands of their own 
particular market 

The information given is in most cases well up to date, 
but at the same tune ihe discussion of obscure matters 
connected with the bacteriology of milk is carefully 
avoided This is the more to be commended because 
every teacher of agriculture must know that looseness in 
describing the work of micro-organisms producing decay, 
or nitrification, or fixation of free nitrogen, has In many 
cases caused utter confbsion in the minds of students , 
and more especially harmful is the imagination sometimes 
exercised by reporters and writers for the agricultural press 
It is difficult to estimate the importance of Bacteriology 
in its relations to Agriculture and to Dairying, but in all 
discussion of the subject it is well to keep to ascertained 
and confirmed fact 

Prof Muir’s book is divided into ten chapters, 
the first of which deals with the formation and 
composition of milk The description of the for¬ 
mation of milk in the udder is a trifle loose, the entire 
process being described as a casting off and breaking 
down of the cells which line the alveoli of the mammary 
glands. Milk Is no doubt largely produced in this way, 
and especially must this be the case with colostrum when 
Lhe glands commence or resume their activity; but it is 
more than probable that afterwards the milk is to some 
extent elaborated from the blood through ihe activity of 
the cells without so much actual shedding of the cells 
taking place The great difference in composition 
between colostrum and normal milk Bhows that this 
latter process must be an important one 
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In the third chapter tome testa of the quality of milk 
are discussed The value of milk is gauged by the per¬ 
centage of butter-fat, and although there are many 
methods of estimating this, most of those which are 
trustworthy are troublesome to work Prof Muir does 
not speak well of the lactobutyrometer—an instrument 
designed for the separation and direct reading of 
the fat The method is certainly rough, and almost 
useless, except in the hands of a very careful worker, 
There are two methods, not described by Prof Muir, 
which are of much greater value and not more trouble¬ 
some , these are the Babcock milk test and Soxlet'a 
method of estimating fat in milk from a determination of 
the specific gravity of an ether extract 

In speaking of cream separation on p 45, Prof Muir 
mentions that “ some kinds of separator have an arrange¬ 
ment for regulating the thickness of the cream/ 5 and also 
11 that frequently separated cream is rather frothy " A 
fuller treatment of these points would have been useful 
The methods of regulating thickness of cream from a 
separator depend upon varying the rate of revolution of 
the separator bowl, or else upon varying the time the milk 
remains in the bowl The latter plan is most convenient, 
and is usually effected by diminishing the inflow of milk 
In the Danish separaloi the same end may be secured 
by adjusting the movable skimming tube Frothiness of 
cream is most marked in the case of the Danish machine 
when the cream is taken off thick. This frothiness might 
possibly be remedied by using a smaller nozzle for the 
cream delivery tube 

In dealing with the principles of chees-miking on 
p 69, the a-uhor says, “ The state of the milk with regard 
to acidity is of the greatest importance just when the 
rennet is added, and should it then be too acid little can 
afterwards be done to counteract the mistake On the 
other hand, should the amount of acid be slightly too 
little, it may be counteracted to some extent in the subse¬ 
quent processes " 

As matter of fact even the most skilful workers some¬ 
times find the milk too ripe, and in such cases, by hasten¬ 
ing the curd into the curd-sink and then washing with 
waLer at loo" F , good results may be obtained, at least 
by the “ stirred-curd process ” 

The book concludes with a short appendix on cream 
raising trials, made at the Yorkshire College 

Prof Muir's manual, though small, is to be welcomed 
as a most useful addition to our dairy literature 

Walter Thorp 


UUR BOOK SHELF 

William GMert of Colchester , Physician of London, on 
the Loadstone and Magnetic Bodies , and on the Great 
Magnet the Earth A New Physiology , Demonstrated 
with Many Arguments and Experiments A Trans¬ 
lation, by P Fleury Motte I ay (London: B Quantch, 
1893.) 

Among men of science there is no difference of opinion 
as to the value of the original Latin work, rt De Magnete," 
of which this is auunalauon, Some time ago (Nature, 
voL alii p 379) we gave an account of a meeting held at 
Colchester by members of the Essex Field Club and the 
Gilbert Club, for the purpose of doing honoui to the 
memory of Gilbert, who was born there in 154a In a 
speech delivered at this festival Lord Rayleigh not only 
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spoke highly of Gilbert's work, but went on to say that 
although we owe to an investigator who lived so long ago 
the theory that the earth is agreat magnet, we are not much 
in advance of that position at the present time, as nobody 
has yet explained the origin of terrestrial magnetism It 
was most desirable that a work which may be said to 
have marked a definite stage in the evolution of physical 
science should be presented in an English form, and this 
has now been done by an American scholar, who, as he 
himself explains, has "translated with latitude, keeping 
in view the author's sense more particularly than his 
words, and amplifying without altering the former 11 Mr, 
Mottelay has also brought together in a short biographi¬ 
cal memoir the leading facts relating to Gilbert's career, 
The volume is well printed on good paper, and will be 
very welcome to students of the history of scientific 
ideas 

Report on Manunal Trials By Dr Wilhanv 

Somerville (Newcastle Ward, 1893) 

This pamphlet, extending to 61 pages, gives the results of 
manunal trials in the county of Northumberland during 
the season 1892 

The plan of the experiments is an extensive one, but 
we may say that many of the experiments are designed to 
show what manures can be economically applied in the 
growth of turnips and potatoes in ordinary rotation 

From the experiments made upon farms at Roth- 
bury, llderton, Tweedmoulh, and Wark-on-Tyne, Dr 
Somerville concludes that (1) basic slag is the cheapes 
phosphatic manure, though the best result 19 obtained 
with a mixture of slag and superphosphate , (3) kaimt 
up 10 z cwt per acre is a profitable dressing to turnips 
and potatoes F (3) the turnip crop requires nitrogenous 
manure r and (4) small dressings of artificial manures are 
more directly profitable than large dressings 

It is to be hoped than many of these experiments will 
be repeated in the county this year W T 

The Food of Plants By A P Laurie, M A, B Sc 
(London Macmillan Co , 1893 ) 

This little book is intended to be an introduction to- 
agricultural chemistry It contains descriptions fof a 
senes of simple experiments which may be undertaken 
without any previous knowledge of chemistry These 
experiments illustrate the part played by water in the 
nutrition of plants, the nature of the soil and of the ’air, 
and how plants obtain their food from these sources, &c 
The experiments are carefully chosen and described, 
and can be performed with inexpensive materials, and 
the book, especially if used as the author suggests,, 
in conjunction with a Chemistry Primer, can well be 
recommended as an interesting guide to the study or 
agriculture 


LETTERS TO THE EDITOR 

[ The Editor does mot hold himself responsible for opemons ex¬ 
pressed by hu correspondents Neither cfh he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATUAE. 
No notice is taken of anonymous communications ] 


Fossil Floras and Climate. 

I have read with some interest the communication! in 
recent numbers of Natusk based un a review by my friend 
Mr. Stsrkie Gardner of a book which I hkva not yet seen j and 
as ao exile in the south owing to a serious Illness, I have not 
means of reference even to my own papers on the topic In dis¬ 
cussion. I think, however, it may be well to direct stieotion 
to some Canadian Jacii published in the Transactions 01 oar 
Royal Society and elsewhere, to which neither Mr. Gardner nor 
Mr. De Ranee have referred 1 

1 Sm Rspoil of Dr G M. Da*ion on da 49th PanJU 1*75, Repe at *. 
Gaol. Snrwy of Canada, 1971-77 79, Timnaacriona Royal Sociaty of Canada 
iIBj Co iftgi ^ 
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Id Western Canada, in the Rocky Mountains, and in the 
Queen Charlotte Islands (latitude 55”) we have a lower creta 
ceous flora, characteristically mesozoic, and even allied to the 
juratilc Two of its characteristic species are closely allied to 
Divan eduh of Mexico {Dtvonites Columbians and D botta/tt, 
Dawson) Along with these are species of Zamites and of 
Podozamites , and leaves of Salisburya, very near to those 
described by Heer from the *o called jurassic of Siberia The 
lowest beds of this senes contain no angioiperms , but in beds 
a little higher these begin to occur This has been named in 
Canada the Kootame flora, from the river or that name in the 
Rockies. The late Dr Newberry, in one of his latest papers, 
described the same flora with identical species as occurring in 
Montana, and it coincides in part with the Potomac flora of 
Fontaine in the south eastern states Its character and dis 
Lnbution ihow an extension of warm climate from Florida to the 
Queen Charlotte Islands, coincident with a great northward 
extension of the warm waters of the Gulf of Mexico, which in 
my judgment 11 sufficient to account for the climatal con 
dmoni This lower cretaceous flora may be considered to 
be Neocomian in age, and to correspond with the Wealden of 
England, and the Kora^ofHeer in Greenland, which shows Lhe 
extension of at least a temperate climate beyond the latitude of 
6o° 

The middle cretaceous brought in a still greater extension of 
the warm Mediterranean Sea of interior North America, indi¬ 
cated by the chalky forammiferal Niobrara beds of the United 
Slates geologists, which extend into Canada North of Lhese 
marine beds, however, we have in Canada, in N lat 55°, lhe 
Dunvegan sandstones and shales, which hold not only cyca 
daceoui plants but a nch angiospermous flora, including such 
warm temperate genera as Magnolia and Lauras, with more 
northern forma as Rctula and Populus This we regard as a 
middle cretaceous flora, in its older part approaching Lhe well- 
known Dakota flora of lhe United Stales, and corresponding lo 
the Atant of Heer in Greenland The climate in this period 
must have been humid, equable, and temperate, all around the 
great American Mediterranean , hut it is not impossible that our 
Dunvegan collections may include some plants of mountain 
dmricts mixed with those of lower grounds 

This was succeeded by the upper cretaceous, in the older part 
of which we have lhe magnificent flora of the coal series of 
Vancouver Island, which represents a Pacific coast flora, with 
fan palms, live oaks, and other trees comparable with those of 
modern Georgia and Florida. By Ih ls lime, however, there 
would Beem to have been a geographical separation between the 
Pacific coast and lhe plains, as lhe latter have not yet afforded 
anything equivalent lo the Vancouver flora, and there are some 
indications ihat, toward lhe clone of Lhe cretaceous, lhe climate 
was cooler than previously Thu is equivalent lo the Patoot 
senes of Heer in Greenland 

The Laramie period proper, that of the lignite tertiary for 
mitiom of the plains, seems to indicate a swampy and Incus 
trine condition of the interior plateau, and the rich angiosperm- 
oub and gymnoHpermous flora of this time, characterised very 
markedly by species of Plalanus and Stauoia, hoa a temperate 
aspect in Canada, as far north as the McKenzie river It cor¬ 
responds wuh the ho called miocene of Heer in Greenland, but 
La shown by stratigraphy and by Us affinity with the eocene of 
England and Scotland, as described by Mr Slirkle Gardner, to 
be of that age if nut constituting a transition group between the 
cretaceous and tertiary The ps I aeo botanists of the United 
States, at first, following Heer, regarded this flora as miocene 
More recently some are disposed to consider It upper cretaceous. 
In Canada it hai all along been regarded as paleooene or 
eocene, and so far as Its flora is concerned this D its tree 
position In a recent number of Nature I see that Prof. 
Osborn is disposed to regnrd the small mammalia of the Laramie 
of the United States as of eocene affinities. If so, they will 
agree with the plants It seems more difficult to account 
for the great northward extension of the Laramie temperate 
climate than for that of the preceding cretaceous, as the great 
Mediterranean of the latter seems to nave dried up, though still 
existing in part, or replaced by swamps and lakes. Possibly 
some other arrangement of the warm Atlantic currents, as sug- 

f jested by Mr Starkle Gardner, may have produc-d some effect, 
n cop] and Ion with obstruction of the Arctic currents, and ■ 
lower level of Greenland. 

The general bearing of these facts on American climate Is that 
we have no evidence of a tropical climate In Northern Canada 
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or Greenland, but that both the geographical and botanical facts 
indicate a warm temperate climate, at least in the cretaceous 
period, and that in the earlier eocene the climate was becoming 
cooler and less equable 

We have little to show for the miocene , but what there is, as 
in the Similkameen flora of British Columbia, would go to show 
a cooler climate and more of local variation 

I have little faith in attempts to deduce a mean temperature 
in degrees of Fahrenheit from fossil plants , but if carefully 
collected, so as lo keep separate those that belong to different 
horizons, and if studied m strict relation to Lhe geological con¬ 
ditions of their occurrence, they must afford excellent general 
indications of climate Allowance must, however, bemadejust 
as in the case of animal fossils, for differences of station, altitude, 
&c . and for extent of probable driftage or occurrence m situ J 
In studying large collections of our mesozoic and tertiary fossil 
plants, from different localities and horizons, I have as a geologist 
naturally had reference to these points, and the work of such 
men as Selwyn, Richardson, G M Dawson, and Mr Connell 
has left nothing to be desired as to careful collecting and deter¬ 
mination of strati^raphical relations, while the study of animal 
fossils by Mr Whiteaves haj gone on pan passu and in harmony 
with that of the plants 

I sympathise with Mr De Ranee in his defence oT Heer’a 
studies of lhe Greenland plants, for I know that uny own work 
in Canada would be liable to still more severe criticism It 
must be borne in mind that the palsobotanist has very im¬ 
perfect material, and that he is always liable unconsciously to 
multiply species If, however, his names serve to designate 
the things, and if their geological relations are known, an Im 
portant work has been accomplished—always however, pro 
visional and liable to correction as new discoveries are made 
One of my Kootame leaves is scarcely distinguishable on the 
one hana from Heer’i ^alnbuiya sibtma , and on the other 
from Lindley’a Cycloft< ns digit at a, even when I have specimens 
of both to compare it with All maybe lhe same, though re¬ 
ferred on lhe one hand to ferns, on the other lo conifer®, and 
this may not be settled till specimens in fruit are found But 
in any case something has been done, and a widely distributed 
vegetable form has been recognised at a particular stage of the 
world’s history 

1 hope to discuss some oT these points more fully in a work 
now in the press Wm Dawson 

Augusta, Georgia, March 13 

P S —Since writing the above I have obtained access to a 
copy of Dali and Harris’s “Neozoic Correlation Papery" - 
which throws some additional light on the cretaceous and eocene 
floras of Alaska, which, from Us high northern latitude, affords 
a good term of comparison With Greenland It would appear 
that fossil plants occur at two horizons One of these (Cape 
Beaufort), according to Lesquereux and Ward, holds specie 1 * of 
Neocomian age, equivalent Lo (he Konlame of British Columbia 
and to the Komd of Greenland The other, which occurs at 
several localities (Elukak, Port Graham, &c ), has a flora 
evidently of Laramie (eocene) Age, and equivalent to the “ mio¬ 
cene ” of Heer and Lesquereux and to the McKenzie river and 
lignite tertiary of Canada The plants are accompanied by 
lignite, and evidently in situ , and clearly prove harmony with 
Greenland and Northern Canada in two or those periods of 
high Arctic temperature Indiuted above. 


Notea on a Spider, 

I send you the following notes on a spider, whose curious 
habits I bad an opportunity or observing, last year, on the West 
Coast of Africa 1- 

In the month of August, 189a, I was travelling by hammock 
from Chama Lo SekuDai k two small towns on the Gold Const 

I hat part of the country is somewhat hilly and is covered with 

II bush " and other forest growth The road skirts the sea shore, 
sometimes following the beach itself, at other limes taking turns 
Inland and winding round bases of small hills 

It was about three in the afternoon and I was being leisurely 
carried along by my bearers, when I noticed In the bushes that 
bordered the path something which appeared to me lo be a sort 
of white flow er 

1 Ward, or ilu U S Gecl Survey, hju directed iHcniitm to time points 
In an oacelJaii paper published by ine Surrey 
* BnlUtm US Grot T urvrv 189a 
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I stopped and examined it Instead of being a flower, I 
found it was the web of a spider, and it was hanging between 
the branches of a shrub about three feet from the ground 
The outer lines of the web were of considerable strength and 
were stretched between points from eight lo ten inches apart 
From these lines, supported hy a few rtidn, hung a beautiful 
rosette shaped centre, much resembling a delicate pattern in 
white silk face The central space was open and measured about 
n quarter of an inch in diameter The noLched space was adorned 
by three circular zig zag cords of thick white flossy silk I did 
not notice any of MacCook’s so-called " ribbon brace* ” 1 he 

spiral space was very open and the ihrencU composing it were 
■o slight as to be almost invisible So thin were they (hnt the 
ribboned centre appeared to be hanging in the air without any 
support whatever The appearance of this web was almost ex¬ 
actly similar to that of the web of Uloborus , shown in Fig 57, p 58 
of MacCook’s “American Spiders " I did not notice any “fen¬ 
ders " or protective wings on the outer side of the web F there 
were, however, a few strengthening strands oh the side turned 
towards the bush. 

The web, however, especially bore a strong resemblance to a 
flower, the more ho ai in the exact centre of us outward side was 
stationed a spider with a light blue body This light blue colour 
gave one the impression that it was the centre of the flower, 
while the yellow legs spotted wlLh brown were symmetrically 
disposed In the shape o| an X across the ribboned hub, thus 
dividing it into the semblance of petals. The illusion was 
remarkable 

Hie spider remained motionless until 1 touched the web She 
then fell into the net which I was holding under the snare 
As soon as she touched the net (a white gauze one) she changed 
colour From blue she became white and then, on being shaken, 
her body turned a dark greenish brown I then placed her In a 
glass tube and gradually she reaumed her blue tinl Whenever 
shaken, however, she turned a greenish brown 1 placed her In 
spirits and her colour remained a grey brown 

On the same road later In the day, I noticed another strange 
web which bore even a stronger resemblance to a flower 

The “ foundation space" was the same as in the other, but 
somewhat larger and stronger The while silk ribbon, however, 
instead of being disposed around the centre in circular zig zag 
lines, was extended in two thick white ribbons stretched cros, 
wise along four of the radii I □ this instance also the spiral space 
was very open and the spirals very delicate 

The spider inhabiting this web was considerably larger than 
the foregoing specimen, but appeared to be otherwise exactly 
similar to it tier body was a very light blue, placed exactly in 
the centre of the cro^, head downwards, while her long legs 
were disposed in pair* over the four arms of the white silk 
pattern The whole thing bore a great resemblance to an 
orchid, and the Legs of ihe hptder gave it just sufficient stability 
for it to be taken lor a flower 

When I touched ihe web the spider immediately datled 
through two strands in the spiral apace and placed herself on the 
reverse side of her web, being almost completely concealed by 
the thick flossy white ribbons 

I captured this spider, and her body, like the other specimen's, 
immediately turned a dark greenish brown I did not, how¬ 
ever, see her turn white I placed the insect in a glou tube, 
and hve days later put her in a cage 

I also took the web and succeeded in fastening the centre of 
it on to a black card, where it remain* in exactly the same shape 
as when U was hanging on the bushes I have this web, and 
also a photograph of ii. 

Tbo day after the spider was placed in the cage she made a 
web It waaspun during the night, and [ did not observe ihe 
operation- The web was of the same pattern as the one on 
which I discovered her on the bush It did not have any cir¬ 
cular elg-eag cords 

This spider remained In her cage for four or five weeks, and 
then 1 placed her In spirits She was fed principally with flies, 
On one OcoiiLon I put a very large blue-bottle fly into the 
cage 1 he spider seised it immediately, violently vibrated her 
web, and at the same lime rolled (he fly round and round 
between her lego. In the space of three or four seconds the 
fly was completely swathed in an envelope of white silk, and 
was motionless The spider then fastened her fengc Into the 
body, and sucked It for about two hours. 

I have since seen several of these Spiders on their wehi, and 
have noticed that the pattern of the snare appesrt to depend on 
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the size of the Invert, the smaller specimens making the cir 
cedar roxette shaped snare, while the largeT insects Weave the 
cross orchid-like flower I saw one small web composed of two 
little rosettes, joined tide by side, bat l did not notice whether 
it was inhabited by two spiders 1 frequently found wings and 
other debris of insects hanging to ihe rosettes of the wChs, and 
in one case saw a wing of what most have been a butterfly of 
considerable size 

When does the spider alter the pattern of her snare? Can it 
be that, when the spider attains to full growth, finding that Ihe 
rosette shape, becoming too large, no longer deceives butter¬ 
flies and other insects, hhe adopts the orchid like pattern which 
has more vi aise/nbhtnce, and over which she enn dispose her 
long legs with n better chance of successful trickery 

The web of this spider being so like a flower would appear lo 
be intended as a veritable "mare" The imect by assuming 
its bright blue colour ificreaxe-i the resemblance and the mimicry 
■■ probably practised not so much for the protection of the spider 
herself, but rather fur the attraction it presents to botterfliei and 
other flower frequenting insects 

MacCook In " American Spiders,” writing of the mimicry of 
spiders, and of their perception of cdlotfr, says (vol i) p 346) — 
"There Is indeed another theory which may be suggested, 
namely, that the colour surroundings of the spider, in some 
manner not now explicable, 10 rapidly influence the organism of 
the creature that a change of colour is produced in harmony with 
its environment Can we suppose in this <ase that the spider 
possesses thepouter to influence at wiii the chromatophoi es or pt{> 
ment bodies , \o that \hc may champs her colour with changing 
site / ” 

The specimen observed by me would seem lo be an answer to 
MacCook's suggestion, and I should be very glad to know, 
Lhrough the medium of Naturf, or otherwise, whether the 
spider described by me, os al>ove, is already known 10 
naturalists 

I took the specimens which I possess to the Natural History 
Museum, at South Kensington, and the spiders were declared to 
be a Bpecies of Argiope 

H H J Beil, 

Senior Assistant Treasurer, Gold Coast Colony 

20, Sussex Villas, Kensington, W 

Origin of Lake Blilna 

One of the chief reasons for the prevalence of lake basins 
in glaciated countries has n it been alluded to in the letters which 
have recently appeared in Nature on the origin of lake bium* 

Whenever earth increments lake place in limited areas such 
movements will tend tu form basins, but as the movements are 
as a rule gradual such basins will unly come into existence under 
exceptional conditions Waier borne detritus, the growth of 
vegetation, arid erosion will obliterate them in moat cose* as fast 
as they are formed by slow unequal movements of subsidence ui 
elevation 

In glaciated countries, however, basins In the course of forma 
tion by unequal earth movements will be largely protected from 
■uch destructive action by being hlled with ice, and wilt Lhus l»e 
preserved to appear as lake basins when the ice melts 

So, loo, In countries where the rainfall 11 very small and the 
action of the forces destructive to lake basins 11 accordingly 
much diminished basins may be and are formed hy earth 
movements, in rimless countries they are probably more 
numerous than we ire aware of, for there Is little to attract 
attention to them, but they will become of more Importance as 
Works of irrigation are required in such countries An Im¬ 
portant depression, the FUian basin, has lately been surveyed 
in Egypt by Mr Lope Whltehome with a view to utilising It 
fur Irrigation purposes (Proceedingh Royal Geographical Society, 
2nd leries, vol ix p 608) 

Wind-borne detritus will tend tg diminish the depths of 
such twins in rainless countries So, too, the capacity of 
ice filled basins to hold water in the future will be diminished 
somewhat by the erosion of the sub-ghcial river, but on the 
other hand as the movement of the eailh deepens the basin the 
ever-thickening mass of lec will acquire Increased power to 
gHnd it deeper still This grinding aciion cannot be ignored, 
and some shallow lake basics may be almost entirely title to 
It, but thfcre U scarcely a limit to the formation of luch hallos 
by earth movements under suitable conditions, 

J 0 Hawkshaw. 

J3, Great George Stmt, Westminster, S.W., March 39. 
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THE MUSK-OX 

T HE Zoological Society of London [being anxious to 
obtain living specimens of the musk-ox (Ovibos 
moschatus ), well known as one of the characteristic in¬ 
habitants of Arctic regions, the Council of the Society 
have determined to offer the sum of five hundred pounds 
for five examples of Lhis animal (two males and three 
females) delivered alive and in good condition in the 
Regent's Park Gardens, or a proportionate sum for a 
smaller number It has been pointed out by Col 
Feilden, in an article upon “Animal Life in East Green 
land," published in The Zoologist for Februaiy last, that 
the southern range of the musk-ox, which was formerly 
supposed to be met with only in Arctic America, has 
now been satisfactorily shown to extend as far south on 
the east coast of Greenland as midway between the 
parallels of 70° and 7I U N L, and th it it will in all 
probability be found in the future to extend along the coast 
line of Egede Land as far as the sixty-fifth parallel 
Thus the abode of the musk ox is brought comparatively 
close to Europe, and there seems to be no insuperable 
difficulty in procuring living specimens Young musk¬ 
oxen are very easily reared and tamed, and there could 
not be any very great difficulty in catching either old or 
young in Jameson’s Land 

Although the more southern portion of the coast of 
East Greenland is shut off from access by an almost im¬ 
penetrable ice barrier, it has been ascertained of late 
years that the more northern portion of this coast may 



Musk-ox (from Flower end LydekUtr's 11 Introduction to ihe Study 
of Mammal*, 1 * P- 358) 


be reached with comparatively little difficulty In 1889 
Captain Knudten, of the Norwegian sealer Hekla, landed 
on Clavering Island in 74° 10' N L , and found musk-oxen 
in considerable numbers Again, during the recent 
Danish East Greenland Expedition of 1891-92, Lieut 
Ryder managed to land on Jameson’s Land in Scoresby's 
bound, although the year was very unfavourable, and 
passed the winter there with great success, no sickness 
having occurred amongst the members of the expedition 
during all the time they were there. 

Animal life, Lieut Ryder tells us» is rich, especially in 
Jameson's Land, where reindeer are seen in wonderful 
numbers Many musk oxen were seen around Hurry's 
Inlet, and traces of foxes, hires, heart, ermines, and 
tamnlngi were observed in Jameson's Land The richness 
of vegetation (150 flowering plants having been gathered 
in Scoresby’* Sound) and tne a Lie attained by it, espe¬ 
cially around the western basin, ere most astonishing, 
especially in comparison with what is the case on tho| 
(western boast of Greeatand, 
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It is, therefore, evident that it is quite possible for the 
well equipped Arctic navigator to land on this part of the 
east coast of Greenland in almost any ordinary year, and 
that he will find there an abundant supply of both animal 
and vegetable life In the foimer category are the musk¬ 
oxen, the young of which, as already slated, are easily 
captured and reared When they are once placed on 
board ship there would appear to be no great difficulty in 
bringing them safe to England 

We subjoin the description of the musk-ox given in 
Flower and Lydekker’s “ Introduction 10 the Study of 
Mammals, 5 ' the publishers of which (Messrs Black) 
have kindly allowed us the use of the accompanying 
illustration 

The animal commonly known a 9 the musk-ox (Ovtbos 
moschatus) r though approaching in size the smaller 
varieties of oxen, is in structure and habits closely allied 
to the sheep, 11s affinities being well expressed by the 
generic name Ovtbo\ bestowed upon it by De Blainville 
1 he specific name as also the common English appella¬ 
tives, “Musk-Ox," “ Musk-Buffalo," or “Musk-Sheep," 
applied to it by various authors, refer to the musky odour 
which the animal exhales This does not appear to be 
due to the secretion of a special gland, as in the case of 
the musk-deer , but it must be observed that, except as 
regards the osteologv, very little is known of the anatomy 
of this species It about equals in size the small Welsh 
and Scotch cattle 1 he head is large and broad The 
horns in the old males have extremely broad bases, meet¬ 
ing in the median line, and covering the brow and whole 
crown of the head 1 hey are directed at first downwards 
by the side of the face, and then turn upwards 
and forwards, ending in the same plane as the eye Their 
basal halves are of a dull white colour, oval in section and 
coarsely fibrous , their middle part smooth, shining, and 
round , their tips black I n the females and young males 
the horns are smaller, and their bases are separated from 
e^ch othei by a space in the middle of the forehead The 
ears are small, erect, and pointed, and nearly concealed 
in ihe hair The space between the nostrils and the 
upper lip is cohered with close hair, as in sheep and 
gortts, wnhout any trace of the bare muffle of the oxen 
I he greater part of the animal is covered with long brown 
hmr, thick, malted, and curly on the shoulders, so as to 
give the appearance of a hump, but elsewhere straight 
and hanging down , that of the sides, back, and haunches 
reaching as far as the middle of the legs and entirely 
concealing the very short tail There is also a thick 
woolly underfur, shed in ihe summer The hair on the 
lower jaw, throat, nnd chest, 13 long and straight, and 
hangs down like a beaid or dewlap, though there 15 no 
loose fold of skin in this situation as In oxen The limbs 
are stout and short, terminating in unsymmetncal hoofs, 
the external one being rounded, the internal pointed, and 
the sole partially covered with hair 

It is gregannui in habit, assembling in herds of twenty 
or thirty head, or, according to Hearne, sometimes eighty 
or a hundred, in which there are seldom more than two 
or three full grown males The musk-ox runs with con¬ 
siderable speed, notwithstanding the shortness of its legs 
Major H W Feilden, Naturalrst to the Arctic Expedition 
of 1875, says ,— 11 No person watching this animal in a 
elate of nature could fail to see how essentially ovine are 
its actions When alarmed they gather together like a 
flock of sheep herded by a collie dog, and the way in 
which they pack closely together and follow blindly the 
vacillating leadership of the old ram is unquestionably 
sheep-like When thoroughly frightened they take to the 
hilb, ascending precipitous slopes and scaling rocks with 
gre>u ability." They feed chiefly on grais, bat also on 
mou, lichens, and tender shoots of the willow and pine 
The female brings forth a single young one in the end of 
May or beginning of June, after a gestation of nine 
months. 
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ON THE CARBURISATION OF IRON 
II 

TN a previous communication (Nature, vol xlvi p 283) 
the problem of the distribution and absorption of 
carbon by iron has been discussed, and it has been 
shown that the process is akin to that of the solution of 
a salt soluble in water or an acid liquid, that at low tem¬ 
perature solution proceeds slowly, the solubility in 
creasing with the temperature, until at the final high 
heat of Bessemer blown metal, or fluid nearly pure iron, 
the reaction is almost instantaneous , the carbon, and 
also manganese, contained in the epiegel-eisen used 
for this purpose diffusing throughout the fluid metal in a 
very short space of time The same occurs when 
carbon only, In the form of charcoal or coke, 19 added in 
lieu of splegel, as in the Darby process of carburising 
By this latter process, however, about 30 per cent 
excess of carbon must be added over and above the 
theoretical quantity required to insure a given percentage 
of carbon, for instance, 1 per cent For lower percent¬ 
ages the excess must still be maintained, but with a 
corresponding diminution of the total weight of carbon 
used In some instances more than 30 per cent is used, 
according to the methods of procedure In practice 
this holds good and the quantity of carbon required can 
thus be regulated 

A prion this would seem impossible An excess 30 per 
cent above the quantity necessary being used, it seema 
strange that, at the high temperature in the presence of 
a considerable excess of fluid metal, that nearly the whole 
of the carbon is not taken up, more especially when 
iron, a9 is well known, may absorb as much as 5 per 
cent of carbon in the blast furnace „ usually, however, 
cast Iron contains not more than 4 and spiegel eisen 
j per cent carbon, the latter alloy of manganese and 
iron apparently conferring greater solubility It even 
suffices to pour the fluid metal on the pulverised 
carbon previously placed in the ladle, and a very even 
product is thus obtained, sufficing for all practical pur¬ 
poses, the variation in the percentage of carbon ab¬ 
sorbed or dissolved fallingwithin'the limitsof experimental 
error It is possible that after absorption of carbon 
equalling say i per cent , if the iron were left in contact 
with carbon for a longer period, more might be taken 
up , and that wiLh iron already charged with carbon, 
solution ma) be retarded, the rate at which the 
latter is taken up probably bearing a certain ratio to 
the amount previously absorbed If carbon simply exists 
in solution this is very probable, and yet the theory would 
hardly afford at first sight a feasible explanation of the 
even absorption of carbon which thus takes place, were 
it not well known that most chemical reactions, so to 
speak, fall into the same category 

Chemical affinities ore not entirely governed by actual 
values , or the affinity of one element for another , the 
mass or relative weight of the bodies present influences 
the final result, and it is conceivable that, assuming we 
have two bodies in solution, the addition of a reagent 
having a greater affinity for one of these may not, in the 
presence of an excess of the other, exert its full power, 
the greater mass or weight of the latter apparently 
weakening, or rather partly neutralising, the chemical 
force of the reagent added 

Further cases can be quoted where relative masses in 
solution are so evenly balanced that a slight excess of 
the reagent added determines the precipitation of one or 
the other at the will of the operator 

Barium sulphate is somewhat soluble in acids, and by 
prolonged digestion a portion is dissolved. Either barium 
or sulphuric add may be precipitated by merely, as 
regards barium, adding a slight excess of sulphuric acid 
On the contrary the addition of a little barium chloride 
determines the precipitation of sulphuric add A pparently, 
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then, excess or mass of one element overcomes the greater 
affinity of the other for the reagent added or, as often 
happens, a portion is left uncombined and in solution, 
requiring an excess of the reagent for the complete pre¬ 
cipitation or combination 

Such cases as those above quoted are not uncommon m 
metallurgical processes conducted at high temperatures 
Thus in the case of the manufacture of Bessemer steel, 
analysis indicates the presence of diverse elements 
existing together, 

One has- silicon, carbon, hydrogen.oxygen, manganese 
—also sulphur and phosphorus together with, it is said, 
carbon monoxide in solution—also probably dissolved oxy¬ 
gen in addition to iron oxide Further, steel with more than 
^ per cent of carbon, and also silicon and manganese in 
sensible quantities, always contains 0 and H , and thus we 
have the elements of water side by side in the presence 
of a tolerable excess of no less than three bodies, Si, C, 
and Mn, having affinities for oxygen 

It is quite true that the abnormally high temperature 
of the process may weaken ordinary chemical reactions 
by a species of dissociation , this has been acknowledged 
Yet mass or rel itive proportions of the elements present 
must, one would think, influence final results, and thus 
prevent the complete elimination of the elements named 
For the reasons already stated 

The treatment of fluid iron with reagents such as C, Si, 
Mn, or alkalies, as now practised, is as strictly a chemical 
process as that pursued by the chemist in hia laboratory 
In both, reagents are employed wmch are known to be suit¬ 
able for the elimination or precipitation of substances 
known to be present, and, so far as can be ascertained from 
actual practice, the steel-caster deals wiih molten metal 
containing certain elements in solution, and endeavours 
to get rid of some of these, or adds others assumed to be 
beneficial, just as the chemist works with solutions known 
to contain bodies possibly existing or combined with the 
fluid solvent in much the same manner as the worker with 
fluid iron There seems but little difference, take it as 
one may , the same laws of combination, solution, &c , 
seem equally applicable , and differences of opinion as to 
what is really meant by the terms solution, chemical com¬ 
bination, or simply mixtures, are common to both 
Furthei, it must not be forgotten that pure fluid iron, 
although exerting a direct solvent action on certain bodies, 
may take up or dissolve a chemical combination or 
double salt, just as pure water does. This, however, 
remains an open question, but it would be interesting to 
know if certain combinations of iron with other elements 
are thus held in solution 

As regards carbon there can be little doubt of the 
existence of definite carbides of iron p and it may be that 
combinations of iron with bodies other than carbon may 
play a part, home recent work on certain alloys of iron 
points to the probability of the formation of these 
Assuming the presence of a definite carbide of iron 
which may not be in solution, but diffused evenly through¬ 
out the fluid iron, although we cannot be absolutely sure 
of this, the behaviour of steel under certain conditions of 
heating and manipulation may be explained on the as¬ 
sumption that iron carbide, being certainly more fusible 
than pure iron, must become soft and plastic at a tem¬ 
perature at which the mass of pure metal is scarcely at 
all affected This plastic compound would bind the non¬ 
coherent particles of the greater mass of Iron together, 
and this mixed or heterogeneous body could be welded or 
beaten out under the hammer It is the general opinion 
that the weldable metals are mixed bodies, are not homo¬ 
geneous, inasmuch as bodies purely homogeneous cannot 
as a rule be welded together. 

Wrought iron welds easily, far more easily than steel, 
and it is certain that the former is not homogeneous, what¬ 
ever may be said of the latter, Wrought or puddled iron 
Is well known as an irregular mixture, composed of grains 
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of pure metal intermixed with carbunsed metal, and also 
slag The latter is said to play its part in rendering the 
total mass more coherent when heated and worked 
This latter material when fused and cast into ingots is a 
totally different material, and behaves somewhat like 
steel If this now comparatively homogeneous substance 
contain enough carbon (which sometimes is not the case , 
in the latter instance it is brittle and redshort, behaving 
somewhat like Bessemer blown metal) it works like a 
soft steel 

It follows, therefore,that if fusible compounds are present, 
and evenly diffused throughout the pure metal, their effect 
on steel is purely physical, and a heterogeneous metal 
like steel may be compared with rocks, which are known 
to be composed of siliceous particles, cemented or bound 
together by other compound bodies Dr Sorbyslong ago 
noted this, and drew attention to the comparative use¬ 
lessness of ordinary chemical elementary analysis, simply 
stating the percentage of elements present, and suggested 
that proximate analyses were equally required 1 he 
writer is fain to agree with him, his own experience of 
the comparative failure of ordinary analysis as a trust¬ 
worthy guide in the manufacture having been somewhat 
extensive lhe purest form of iron [known to the writer 
is the Bessemer blown metal, beyond traces of carbon, 
with less than ^th per cent of sulphur and phosphorus 
It is pure iron (vvitn some kinds of iron only traces of 
these latter can be detected) This metal is worthless for 
commercial purposes, and this is said to be due to the 
presence of oxide of iron or possibly dissolved oxygen ab¬ 
sorbed during the blow , to a certain extent Lhis has been 
proved to be true But the writer thinks that on the 
whole the pure material, even when freed from oxygen, 
would be commercially valueless, and if, shortly 
speaking, Lhe cement theory or mixture of bodies (the 
one more fusible than the other), be true, pure iron is 
unworkable 

The opinions quoted are apparently not in accord with 
the theory of solution previously summarised, and leave 
unexplained the undoubted fact of the diffusion or solution 
of carbon in iron at low temperaLures, Lending, of course, 
if time be allowed, to the formation of a homogeneous 
material Yet a carbide of iron is known, 11 Fe^C,’’ and 
has been isolated It appears to the author that one 
somewhat reasonable explanation of this anomaly has 
been afforded by W Mattieu Williams He compares 
the union of carbon and iron to the processes of tinning 
or galvanising If a plate of copper is immersed in 
melted tin a film of tin adheres to us surface, and if con¬ 
tinued Lhe tin will gradually soak into the copper, and in 
time will go through Tin or zinc penetrates iron in the 
same way , mercury also amalgamates with copper , 
therefore carbon (Fe 4 C) may be similarly distributed in 
iron 

This may or may not be the case, but in the author's 
opinion it does not meet all the difficulties, or afford a 
complete explanation of the phenomena taking place 
when iron is heated and worked in contact with carbon 
Neither does the alternative theory of solution, either m 
Lhe ordinary sense of the word or, belter, as defined by 
modern physicists, afford a complete explanation. Yet on 
the whole the latter seems to afford a better and more 
complete all-round explanation bf some curious changes 
observable when steef is heated up to certain varying 
temperatures, the results of which are now familiar 
to ua. 

Referring once again to the curious fact of the even 
distribution of carbon throughout irorq when plates of 
uneven composition as regards the percentage of carbon 
are heated together, it appears as the outcome of recent 
research 1 that chemical action, “or something closely 
approximating to it," takes place between solids, and even 
at low temperatures. Many experiments are given—thus 

1 William Hollock, American Journal of Science, vol xxivu 1BS9, 
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dry ice and rock salt unite when placed in contact at a 
I temperature decidedly below zero 

Tnis is a very ola experiment, but it is interesting 
as an example of the union of two solids below the fusing 
point of either, but above that of the product He ob¬ 
tained similar results in other cases with sodium, potas¬ 
sium, calcium, and ammonium chloride, &c This 
suggests the question, Are the metals combining to form 
an alloy 11 in the new wav," / c in the form of solids, a 
freezing mixture ? 

Space does not admit of further quotation, the fact 
remains that solids combine with solids to form an alloy, 
or possibly what is termed a chemical combination 

At first sight this seems inconceivable and irrational 
Many alternative theories and explanations of these 
curious phenomena are at our disposal Yet there re¬ 
mains one simple way of accounting, at least in some 
degree, for this alloyage—or one ought perhaps to say the 
interpenetration of one element into another, as with carbon 
and iron It is now, we think, generally admiLted,in the 
light of recent researches on the vaporisation of the ele¬ 
ments, “ both in vacuo and at ordinary pressures," that no 
known element, however infusible, can be said to be 
perfectly stable at any temperature when freely exposed 
in space , and it is extremely probable that even such sub¬ 
stances as iron and carbon are slowly dissociating at 
ordinary temperatures very much as water evaporates, 
and it follows that these are always enveloped in a thin 
atmosphere of their own vapour The quantity of 
matter present in this form may never be recognisable , 
it may indeed be beyond the limit of our senses Yet if 
such a process takes place, it affords a probable 
explanation of the diffusion of solids into each other 
For admitting this it is evident that any mass or mixed 
masses of matter exist in an atmosphere formed by them¬ 
selves Such masses of matter cannot be discontinuous, 
strictly speaking, the sensible particles of which they 
are composed are not completely isolated from each 
other, and from this point of view the conception of the 
interpenetration of iron by carbon, or indeed other 
bodies, is, one thinks, rendered more easy 

John Parry 


NOTES 

Botanists all over the world will be tony to hear of the 
death of the famous Swiss botanist, Alphonse dc Candolle, 
He was in his eighty-seventh year We hope to give on a future 
occasion some account of his services to science. 

We regret to hear, through the Botanical Gazette , of the 
death of the Rev. T. Wolle,ipaator of the Moravian Church, 
Bethlehem, Pennsylvania, an ardent student of freshwater 
algae Of his three most important publications, 11 Freshwater 
Alga of the United States," D earn ids of the United States,” 
and 11 Diatoms of the United States,” at least the first two will 
always be standard works In the subject of which they treat 

The ordinary general meeting of the Institution of Mechanical 
Engineers will be held on Thursday evening and Friday evening, 
April a I and 22, at 25, Great George Street, Westminster The 
chair will be taken at half past seven p m on each evening by 
the president, Dr William Anderson, F R S. The following 
papers will be read and discussed, ai far a a time permits 1— 
Second report to the Alloys Research Committee, by Prof, W 
C Roberts-Auilen, F R S (Thursday, and discuiaion possibly 
continued on Friday), tensile tests and chemical analyses of 
copper plates from fire-boxes of locomotives on the Great 
Western Railway, by Mr William Dean (in connection with the 
above report); Research Committee on marine-engine trials 1 
abstracts of results of experiments on six it earners, and con 
elusions drawn therefrom in regard to the efficiency of manna 
boilers and englnei, by Prof T Hudson Beare. The anniver* 
sary dinner will takq place on Wednesday evening, April 19. 
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The Council of the Marine Biological Association of the 
United Kingdom have appointed Mr Edward J tiles director 
□f the laboratory at Plymouth Mr Bleshas held an honorary 
research fellowship in zoology at the Owens College, Man¬ 
chester 

The seventh annual photographic conference, organised by 
the Camera Club, was opened yesterday in (he theatre of the 
Society of Arts under the presidency of Captain Abney 
Various papers were read, and others are to be read to day 
The annual exhibition of photographs by member* will be on 
view at the club after conference weeh, and will remain open 
for about six weeks 

The thirteenth annual general meeting of the Essex Field 
Club will be held at Chelmsford on Saturday, April 15 It is 
proposed that before the meeting the member shall have a 
ramble In the neighbourhood of Chelmsford, and thus open the 
field meetings for the season After the transaction of official 
business an address will be delivered hy Dr Laver, the retiring 
president, on “periodicity In organic life " His object will be 
to show that animals have periods of abundance and rarity, and 
that this is not flue either to meteorological causes or to the 
agency of mnn 

The Council of the City and Guilds of London Institute, 
recognising the increasing Importance m ihe mechanical repro¬ 
duction of pictures, will, in the forthcoming examination!, to l>e 
held on May 3 and 13 next, give special importance lo this 
branch, by dividing the examination in the Honours Grade into 
two clashes, one for pure Photography, and the other for photo 
mechanical Photography, Special examiners have been 
appointed for each branch, and candidates have the opLion of 
declaring in which branch it is their intention of entering They 
will not, however, be allowed to compete in both-branches 
The certificates granted will show in which of the two divisions 
ihe candidate his passed The Council of the Institute hope 
that the encouragement thus given Lo the photo mechanical 
division will tend to form in this country a school of competent 
craftsmen in this branch of photographic work. 

The twenty fourth annual meeting of theNorfolk and Norwich 
Naturalists' Society was held recently at the Museum, Norwich, 
the president (Mr H B Woodward) in the chair Mr T 
Southwell was elected president for the ensuing year, and after 
the usual routine business Lhe retiring president delivered the 
annual address After giving some account of Lhe work of Lhe 
society during lhe session, he remarked that there was a slight 
increase la Lhe number of members , also that the financial 
position was satisfactory Turning attention lo the geology of 
Norfolk, ha expressed regret that the gaps left by the deaths of 
Lhe older geologists were not filled by new-comcra Even 
collectors of fossils, who rendered such good service, were not 
nowadays so plentiful as formerly Enthusiasm was damped by 
Lhe difficulties in naming specimens, and these difficulties were 
increased by modern paleontological work 1 here were 
varieties of species which co-exi«Led with the type ; and thc'e 
were variations which foliowed Lhe type in chronological suc¬ 
cession, and to the latter the name “ mutations J> had been given 
He regarded the giving of specific names Lo these mutations as 
the most serious obstacle ever placed in the pathway of the 
student of nature. Allusion was made lo Lhe subject of geo¬ 
logical “woes," and mention was made of Lhe discovery of 
layen of phospbaiic chalk in Buckinghamihire, and to their 
possible o#mrenoe in Norfolk Having referred to various 
other mailers, Mr Woodward expressed a hope Lhat some day 
Norwich might have a university college, where prominence 
would be given to subjects of special practical Importance id East 
Anglia, 
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Sir Thomas Gresham s Reader in Geometry at Gresham 
College being enable, owing to ill health, to give the Easter 
course of lectures, the City Side of lhe Gresham Committee 
have permitted iheir delivery by deputy. The following course 
of lectures on special applications of the laws of chance is to be 
given —April i8, “On Frequency Curves, their Nature, 
Variety, and Une,” by Dr John Venn, FRS , April 19, 
11 Chance in the Field of Biology," by Prof W F R Weldon, 
FRS, April 20, “On some Polnls in ihe Philosophy of 
Chance," by the Rev W A Whitworth, April 21, “ Proba 
billty as (he Guide oT Astronomers,” by Sir Robert S Ball, 
FRS, Lowndean Professor of Astronomy m the University 
of Cambridge, The lectures are free to the public, and begin 
at six o’clock p m 

Miss Caroline A boiLY contributes to Ihe new number 
of Mind a vivid and very interesting account of the late Prof 
Croom Robertson as a teacher No one who reads it will have 
any difficulty in understanding the affection and respect with 
which hia memory ia cherished by his old pupils Miu Foley, 
while regretting, as many others have done, thaL Prof Robert 
son did not live to present “ an integral view of his thoughts on 
any great questions of philosophy," suggests Lhat some who 
heard him give expression to his ideas may have m their posses¬ 
sion as much recorded material as would enable “ any of hU 
more competent contemporaries lo ayntheHi&e and perpetuate 
wlial of a is chiefly and worLhily distinctive ” The editor of 
Mind, in a note, stale? lhat “ this suggestion will probably be 
carried out ’ 

A RLi’ORT of the first annual meeting of the Association oi 
Head Masters of Higher Grade and Organised Science Classes 
has been issued The meeting was held lately at Manchester, 
the chair being occupied by Mr Jame3 Scotion, of lhe central 
higher grade school, Manchester The report includes not 
only Mr Scotson’s address, but a vigorous paper by Dr David 
Forsyth, head master of the central higher grade school, Leeds, 
on “ higher education for the children of the people * 

On Apnl 8 several shocks of earthquake were felt over a wide 
area of south-eastern Europe They were especially severe In 
western Serna Shocks were also felt in Bulgaria and at 
various places in Hungary They are said lo have occurred Jn 
Hungary between 2 and 3 o’clock in Ihe aflerDooo, id Servla at 
2 55 r m , at Sofia about 4 o'clock r M From Sofia the move¬ 
ment is reported to have been of an undulatory character and 
to have lasted about thirty seconds, the direction being from 
west to ea*t On Sunday and Monday fr»h shocks were ex 
perienced In various parts of western Servla, but they were 
leai severe Lhan those of Lhe previous day According Lo a 
Reuter’* telegram from Belgrade, the districts most seriously 
affected by Lhe earthquake of Saturday are those of Morava and 
Pozarevac Great damage was done in the towns of Svdajinac 
and Grodlsta, where the shocks followed one another ia quick 
succession At Livadica-Cuprijs, as well as at Svilojmac, great 
fissures were opened in the earth, whence streams of waLcr and 
qaantlnes of yellowish matter a ere still issuing forth on Monday 
Thousand* of houses and a great number of churches are either 
in rums or have become so severely cracked that the people are 
afraid lo enter them So great is the panic lo the two districts 
named that not a single person ventures to sleep indoors 

Mr W. H Elliott, writing to us from Prince Ruperts, 
Dominies, WJ , on March 19, says that the northern end of 
the island of Dominica had for some time been the scene of 
what he calls “ a most extraordinary display in the way of 
esrthqunkej/' The house in which he was staying at the time 
Is situated on a spur ofT the main ndge of the island, and, there¬ 
fore, somewhat in the direct line of volcanic action in these 
islands. The shocks began on February 17, and were felt 
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Occasionally until March iS 1 hey seem to have been most 
Interne on March 12 Mr Elliott says with regard to Lhe 
■bocks on that day — 11 The shocks between 7 10 p m and 7 20 
p m were very sharp, and followed one another rapidly 1'he 
sharp succession of shocks at 3 10 a m on the 13th mat very 
much resembled this batch The loud roar that accompanied 
each shock was very noticeable, and we could hear it distinctly 
immediately before each shock, in fact, could hear the earth¬ 
quake coming along the hills to us None of the shocks had 
that long undulaiory motion that is usually felt when we have 
an earthquake that is felt throughout the islands, but the feeling 
was that we were being heaved up and twisted round, and Lhe 
bumpn seemed to give us a push northwards, and 1 could not 
help Imagining that wc were being pushed up to Guadaloupe 
1 menLlon this as showing how marked was the direction of the 
shocks After 3 io a.m on the 13th the shocks became so 
frequent that I stopped noting them down, until after a short 
lull a sharp one was felt at 9 15 a m " 

The weather has continued very fine over the UnLish Islands 
during the past week, scarcely any rain having fallen in any 
part With a very trilling exception in the south and east, the 
drought has con’inued since March 4, and in the south-east of 
England there has been no rain for upwards of three weeks. 
The temperature has been somewhat lower generally in Lhe day¬ 
time, although in Lhe inland and southern portions of the King 
dom the maxima during several days varied between 6o° and 70 , 
but at the easlcrn coatt stations the maximum temperature on 
several days did not exceed 45°, owing to the sun’s rays being 
obscured by cloud and fog During the latter part of Lhe period 
the barometer fell slowly but uniformly , in the north of our 
islands the weather became less settled, aad on Tuesday snow 
was falling In the Shetlands, still Lhe general conditions Indicated 
a probable continuance of dry weather, and an anticyclone In the 
north was spreading southwards The Weekly Weather Repott 
of Lhe 8th Instant showed that the percentage of bright sunshine 
for that period ranged from 38" to 60“ in Scotland, from 53’ to 
66° In Ireland, and from 61° to 74° in England, while in the 
Channel Islands It was as high as 79° 

A summer excursion to the Giant's Cause way for scientific 
study is being organised by Mr C Carus-Wilson It 11 pro¬ 
posed that the party shall start for Portrush on July I or earlier, 
and return, If possible, through Dublin, so that they may have 
ayi opportunity of meeting the members of the Geologists 1 Asso¬ 
ciation, who are this year to visit the Wicklow Mountains 

We have received a copy of a new prospectus of the electrical 
and general engineering college and school of science, Peny- 
wern Home, of which Mr G W de Tunxelmann is principal 
It gives an aocount of recent extensions, and of others which 
are in progress, 

Ilf the 11 Annals of Natural Hutory ” for the present month 
will be found an account of a very Interesting zoological novelty 
Mr R T GUnther describes and figures a remarkable new 
form of Medusa, or jelly-fish, that occurs in Lake Tanganyika 
Until recent yean, when the little Limnocodium was fonnd 
bring In Lhe Victoria Lily-tank of the Botanic Gardens, 
Regent’s Park, it was believed that; the Medusa were nearly 
exclusively oceanic, It u now shown that the freshwater lake 
Tanganyika Is the home of a peculiar member of thu group. 
The existence of such an organism in Tanganyika was asserted 
some yean ago by the German naturalist, Dr. Boehm, and 
Prof. v. Martens, of Berlin, even went so far as to name it 
Tattgatyka, although he had never seen a specimen. Mr. 
Glioiher now supplies 111 with a full description of this 
singular Hydretoon, which he refers to a new genus, 
IfimM&mduj adopting the suggestion of v Martens as to its 
■pfcfto name. Zimm^mda tan^njua is, as might have been 
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anticipated, perfectly different from all the members of Lhe 
group hitherto known, and probably represents a distinct 
family, but its exact position cannot be settled positively until 
Lhe mode of its development has been ascertained 

A 1 »ood descriptive article on Lhe prehistoric remains at 
Abury is contributed by Mr A L Lewis to Science of March 
24 The editor appends a note in which he says it has been 
thought that many Americans who, when in England, visit 
Stonehenge, may not be aware how many remainB of a similar 
character, which they might also wish to inspect, exist in the 
British Isles He has accordingly made arrangements for a 
senes of short articles which shall give a description of each 01 
the principal circles, and state what points should be noted and 
how it may be most easily visited 

Mr II L Jones records, in the Botanical Gazette, nn ex 
ample of a graft-hybrid between two different varieties of gera¬ 
nium, a red and a white In several successive years the flowers 
partook of the characters of both parents , gome were pure red, 
and others pure white, others had some of the petals white, others 
red , while in others again the petals were red mottled with 
white, or white mottled with red 

If we may judge from Lhe tone of an article on " conditions 
of forestry as a business,” contributed by Dr W J Ileal Lo the 
New York Engineering Magazine, a good deal of anxiety is felt 
by some Americans about the extraordinary rapidity with which 
trees are vanishing from their country Michigan had at one 
time a supply of standing pme which was believed to be well- 
nigh inexhaustible Now it u found only in " small tracts in 
the back counties " The fathers and grandfathers of Lhe present 
generation of Americans "cut down and burned the finest of 
the trees to make room for crops and pasture " " We have been 
taught,” says Dr Beal, "to destroy trees, not to save them— 
much less to replant " The growth of interest in forestry will, 
he thinks, be slow for some time yet, but he anticipates that 
popular feeling about the mailer will be greatly changed, and 
that salutary laws will be passed, before lhe close of the present 
century 

Mr L J Trlmayne notes, in the current number of the 
Entomologist, that he was walking down lhe Thames Embank¬ 
ment about two o’clock on March 8 (the ion being just at the 
time rather powerful), when a specimen of Vanessa polychloros 
alighted on the pavement about a couple of yards from him 
The insect was, he thinks, perfect, and appeared very fresh 
He tried to catch it, but it flew into Lhe gardens on his left, and 
he saw no more of it There woi, however, no mistaking the 
specimen, which expanded its wings right in front of Mr Tre- 
mayne Thl^occurred just above Waterloo Bridge 

At the Technical Institute of St Petersburg, M VladimiroR 
has deduced from experiment a set of rules for estimating the 
quality of vulcanised caoutchouc (Rev Set ). Recourse is had 
to physical properties, chemical analysts not giving any sure re¬ 
sult The following, In brief, are the conclusions ,—(1) Caput- 
chouc should not give the least sign of cracking when bent to an 
angle of iSo a , after 5 hours’ exposure in an air-bath at 125" C 
(the specimens 2 4 in thlek) (2) Caoutchouc having not more 
than half us weight of metallic oxides should bear stretching 5 
times its length before rapture (3) Caoutchouc exempt from 
all foreign matter except sulphur should be capable of stretch¬ 
ing at least 7 times Its length before rupture (4) The extension 
measured just *fter rupture should not exceed 12 percent of 
the original length (with given dimensions) (5) Suppleness 
may be determined by calculating the percentage of ash after 
Incineration ThLs may form the basis of choice for certain 
Cam. (6) Vul canised caoutchouc should not harden m cold. 
These ndqs are adopted for the Russian Navy. 
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The French Minuter of War has recently had some experi¬ 
ments made on the resistance of ice With a thickness of 4 
centimetres (sny 1 6 inches), it begins to bear the weight of a 
man marching alone , at 9 centimetres detachments of infantry 
in hies may goon it , at [2 centimetres it will carry 11 pieces de 
8" on carriages, and so on , till at 29 centimetres! it will bear 
the heaviest weights M Forel [Rev Sc 1 ) sees danger in this 
note , if an officer, trusting in the figures, ordered a troop on 
ice of measured thickness, he might, in some cases, be courting 
catastrophe Those estimates, in fact, apply only to young ice, 
lamellar ice in process of freezing, When ice has for a few 
weeks been subject to alternations of temperature it changes in 
structure and loses much of its tenacity The old ice of a pond, 
absolutely compact In appearance, is traversed by a multitude 
of vertical fissures dividing it into irregular prismatic needles, 
comparable in arrangement to columns of basalt, and from a 
half-centimetre to 1 or 2 centimetres in thickness The struc 
ture becomes evident on breaking su Idenly, in sunlight, a block 
of ice taken from a pond Under these conditions old ice has 
not nearly such resistance as young ice 

The Michigan Mining bchool has published a 11 Catalogue," 
in which a full account is given of the various departments of its 
work The institution was established and is supported by the 
State of Michigan “in accordance with that liberal educational 
policy which has placed the university of Michigan amongst the 
foremost educational institutions of America " It is slated with 
admirable directness that students at the school are supposed 
“ to understand what they are there for, to attend strictly to 
that business, and to conduct themselves as gentlemen " 

The new number of the Jnienialtonales Archiv fur Ethno- 
graphit (Band vi , Heft 1 ) is occupied wholly with the con¬ 
cluding part of Dr W bvoboda’s interesting notes (in German) 
on the inhabitants of the Nicobar Islands The illustrations, as 
UKual, are excellent 

The American Philosophical Society, Philadelphia, ha* 
issued a new instalment of its Proceedings (vol xxx , no 139) 
It opens with a paper on the mutual relations between the orbits 
of certain asteroids, by Daniel Kirkwood There are also 
article* by Dr D G Brinton on the Betoya dialects, and on 
the Etrusco Libyan elements in the song of the Arval brethren , 
and by Prof L D Cope on the phytogeny of the vertebral* 
(with two cuts), on some points in the kinetogenesu of the limbs 
of vertebrates, and on false elbow joints (with two plates) 

A 11 Catalogue of Australian Mammals, with Introductory 
Noles on General Mammalogy," by J D Ogilby, has been 
published by order of the trustees of the Australian Museum, 
Sydney Mr L P Ramsay states in the preface that the work 
contains descriptions of all known mammal* indigenous to Aus¬ 
tralia, with notea on allied fossil forms, compiled from various 
sources which are duly acknowledged by the author Nearly 
all the species, Mr Ramsay says, are represented by one or 
more specimens m the Museum 

The new number of Retards of the Australian Museum 
(vol it no 4) contains the following papers —On further 
traces of Metalama in N S Wales, by R Etheridge, jun ; 
notes on Australian Aquatic Hemiptera (No 1) by Frederick 
A. A. Skuse , remarks on a new Cyna from New South Wales, 
by Frederick A A. Skuse , geological and ethnological observa¬ 
tions made in the valley of the Wollondilly River, at Its 
Junction with the Notial River, Counties Camden and West¬ 
moreland, by R. Etheridge, jun 

A volume on M Ironwork from the Earliest Times to the 
Ead^f the Medieval Period," by J SUikie Gardner, hu been 
issued as one of the South Kensington Museum art handbooks. 
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It is mainly artistic, but the author has a good deal to say that 
is of scientific interest, and his scientific training enables him 
to present in an orderly way the historical facts with which he 
i* chiefly occupied Ironwork of later times will be dealt with 
in a second volume 

Some time ago Mr C E dc Ranee prepared for the infor 
mation of the County Councils a very useful map of the river 
basins in England and Wales, the object being to define the 
natural jurisdiction of joint committees of comity councils for 
the prevention of pollution of rivers under section 14 (m ) of 
the Local Government Act, 1888, and other matters requiring 
united control The map has now been reprinted by J E 
Cornish, Manchester 

The Geological Survey of Canada is issuing a valuable senes 
of "Contributions to Canadian Paleontology ” The fourth 
part of the first volume, by J F Whiteaves, has just been pub¬ 
lished It deals with the fossils of the Devonian rocks of the 
islands, shores, and immediate vicinity of Lakes Manitoba and 
Winnipegosis, and is well illustrated 

The York School Natural History, Literary, and Polytechnic 
Society has issued its fifty ninth annual report Much genuine 
interest in science is evidently maintained among the members 
of Lhis society by the part they take in its work The Natural 
History Club held m the course of the year twenty-three meet¬ 
ings, sixteen of which were occupied with the club’a regular 
business of reporting and commenting on finds and observations 

The first part of an elaborate " I opographische Anatomic des 
Pferdes," by W. Ellenberger and H Baum, has just been issued, 
the publisher being Paul Parey, Berlin 

A new scleromcter, constructed by M Paul Jannetaz, wag 
recently presented to the French Academy of Sciences. Like 
that invented by Seebeck, it measures the hardness of 
bodies defined as their resistance to scratching It consists 
essentially of a platform rendered horizontal by means of level¬ 
ing screws, and furnished with various motions which enable 
the observer to place any part of the body whose hardness is to 
be determined underneath a vertical point This point is earned 
hy an arm of a balance, which can be adjusted by a coarse and 
a fine movement, so as to bring the point and the body into 
contact without a Bhock The beam is provided with pans 
carrying the weights which produce the pressure At one 
exLremity the beam carries a screw for horizontal adjustment, 
at the other a hollow bar to hold one of a set of points, such 
ttB copper or steel points of various angles, straight or curved, 
forming certain definite angles with the platform when mounted, 
or crystalline points clamped in metallic jaws A very light 
aluminium beam is used for bodies which are only tested with 
light weights Aa a rule the points trace a small circle on the 
body, which, when examined under the microscope, indicates 
the hardness of the substance in various directions Homo¬ 
geneous bodies like metals need only be moved In one direction. 
The scratch is viewed by reflection, greater c ortness being in¬ 
dicated by greater breadth An interesting fact concerning the 
relative hardness of copper and zinc has been brought to light 
by means of this apparatus Most authors regard zinc as harder 
than copper If, however, the metals are examined In a 
sufficiently pare slate, it appears that copper is the harder of the 
two This removes aq exception to the rule that the harder the 
body the less its atomic volume. 

In a paper communicated to the Royal Prussian Academy 
of Sciences (see also Eltcirtaan , voL xu. p. 660) Dr. 
Philipp Lenard gives an account of aome interesting ex¬ 
periments on the rays given out by the kathode of 
a GeUsler tube which produce phosphorescence. Thin metal 
plates being to a great extent transparent to these rtys by 
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closing a Bmall hole In the observing tube by a plate of aluminium 
o 003 mm thick, it was possible to sLudy their properties out¬ 
side the tube It was found that the rays produce a slight 
luminosity in air, and when they fall on phosphorescent bodies, 
held near the window, cause the latter to shine with the same 
light they show when enclosed within the vacuum tube lUelf 
The brightness diminishes rapidly as the distance from the 
window increases, so that in air all glow ceases at about 6 cm 
On bringing a magnet near the lube so that the kathode rays 
no longer fall on the inner surface of the window, all phosphor 
escence ceases without the tube A quartz plate half a milli¬ 
metre thick entirely stopped the rays , ordinary gold, copper, 
and aluminium leaf, however, allowed them to pass almost un- 
dlmlnished In air at the ordinary pressure these rajs are not 
propagated in straight lines but are diffused, so that it is im¬ 
possible 10 obtain a sharp shadow of a body placed between the 
window and the phosphorescent substance As these wave^ 
cannot be generated in a high vacuum it has been up to now 
impossible to say whether they are only propagated when matter 
is present By enclosing the observing lube in another, the 
author has shown that in the best vacuum attainable with a 
mercury pump, these waves are transmitted with as great facility 
as In air at the pressures ordinarily existing within Geissler 
tubes Different gases transmit the rays to very different cx 
tents, thus, with hydrogen at atmospheric pressure, phosphor¬ 
escence Is produced in a body placed at a distance of 20 cm, 
from the window These experiments seem lo show that while 
Jor light or the smallest known wave length the matter behaves 
as if it completely filled the space it appears Lo occupy, in the 
case of these kathode rays even gases behave as non homogeneous 
media, and each separate molecule acts as an obstacle diffusing 
the rays 

No IKS from the Marine Biological Station, Plymouth — 
Recent captures include the Polyclada Eurylcpta cornuta t 
Cyclopot us papillosus and Lt'pioplana l the AUiman Zoanthu r 
Couchii, and the Opislhobranchs Scaphamlcr hgnartus and 
-Egtruspunchluctm The sea has lately become increasingly 
richer in diatoms and floating algz, esp Coset nodtst us , K^tzose- 
lenta and the so-called “gelaLinous alga" In the floating 
fauna the Dinoflagellate Ceratium tripos has been constantly 
plentiful throughout Lhe winter, Noctilma is very scarce Of 
the Hydroid medusa:, small Obeha ore still abundant , medusae 
of Clytia Johnstom are generally present , and Forbes's Thau- 
manitas octona has been again observed The Aclinian larva 
Arachnactts occurs in most townettings Zoojec of Porcellana 
have slightly increased in number lhe AcLiman Buuodes 
verrucosa (= gemmatea) is now breeding 

The additions lo the Zoological Society's Gardens during the 
past week include a Leopard {Felts pardits) from India, pre 
sented by Admiral W B Kennedy, RN,FZS , a Common 
Squirrel {Sciurus vulgaris) British, presented by Miss Edith 
Mackenzie, two Black Rats {Mus raltus) British, presented by 
Mr, Sydney Wedlock , a Panama Amazon [Chiysons pana 
mens is) from Panama, presented by Mn Mackey , a European 
Pond Tortoise (Emys europaa) European, presented by Mast 
J F Harben j a Macaque Monkey {Afpcatui cynomolgus) from 
India, deposited, a Common Pintail (Dafila acuta) European, 
a Bell's Clnixyi (Ctntxys btlhana ), a Home's Cinixys {CiHtxys 
homoaua) from West Africa, purchased , a Mute Swan (Cygnus 
olor) European, received in exchange , three Coypui (Myope 
tamus coy pus ) born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Solar Observations at Roue —In the Memont digit 
SpiitPoscopist% ItaltOni for March, Prof Tacchlni communicate* 
tbertiar observations made at the Royal College These obur 
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vations refer to the 4th tnmestre of 1892, and are given here 
somewhat in detail Taking prominences first, the numbers 
show a great falling off when compared with the preceding 
three months , thus for the northern and southern hemispheres 
the frequency of these phenomena for the three months was 
81, 78, 61 for the former (sum 220) and 105, 138, 90, for the 
Utter (sum 333) theforegoing lnmesiregmng43i and 493 for each 
hemisphere The greatest frequencies took place in latitudes 
+ 60-I- 70“ N and - 30' - 40“ S , but the numbers indicate 
really Lwo other maxima for each hemisphere, and they lie in 
the zones + 30“ I- 20 u anil 50° - tkr 

The frequency of groups of faculiE recorded for both north and 
south latitudes are given as 100 and 132 respectively , the 
average for each month amounted lo 37, but for the southern 
zones during October an increase lo 20 above Lhis average was 
noted, the greatest frequencies occurred in zones + 10” i 20° 
and - 20° - 30° In dealing with the splits their frequency 
may be generally stated to be about half that of the fnculx. 
lhe table gives 46 and 58 for the two zones, and in Lhis case 
also the greatest disturbances seem to have occurred id the 
southern hemisphere during October , the number 1 ; for lhe 
monthly records are, for the northern zones 18, 13 and 15, and 
for Lhe southern 26, 12, and 20, the greatest IrequcnclCB occur- 
mg in latitudes I lo 3 + 20°N and - 20° - 30^S 

Prof lacchim, in addition Lo the above communication, de¬ 
scribes in a short note a large protuberance observed on No¬ 
vember 20 of last year, and gives 10 figures to illustrate the 
various forms which it successively assumed The heighl and 
velocity of ascent can be gathered from the few numbers 
below — 


/( 

II 

M 

146 3 about 

IO 

57 

'55 5 .. 

II 

22 5 

1S8 8 „ 

I 

21 

•84 1 

1 

58 

186 4 „ 

2 

38 

i 54 <> ,, 

2 

53 


Paka.i la\ i 1 1 OP fi and 0 Cassioi'Ei i —In No s of Lhe 
contributions (rum the Observatory of Columbia College, New 
York, Mr Harold Jacoby presents us with the results he has 
obtained with regard to the parallaxes of /x and 0 Cassiopeia:, 
as deduced by hnn from an examination of the Rutherfurd. 
photographic measures of the itarb surrounding p Cassiopcn. 
Tlie negatives, which were twenty-eight in number, two impres¬ 
sions being on each plate, were made between July. 1870, and 
December, 1873, and as they were specially taken for parallax 
determinations, the observations were restricted lo the months 
of July, January, and December The study of Lhe parallax 
here made is based upon measures of distance only Each pair of 
stars was selected so as to differ approximately 180° in posi'ion 
angle with respect to Caisiopeix, and the scale value was 
determined for each pair, on each plale, in order to make the sum 
of the distances from p constant By taking lhe difference of 
the same distances as the quantity from the variation of which 
the parallax should appear, “the excels of the parallax of the 
principal star over Lhe mean of the parallaxeB ol Lhe two com¬ 
parison stars" ib, satisfying certain conditions, finally obtained 

The values for the parallaxes which he has obtained are — 

Parallax of u Cassiopeia o 275 ± o 024 

ip »» ® »» o 232 ± o 067 

On comparing the former of these values with the work of 
other observatories the discordances, he says, are large The 
Oxford photographic result was o" 036 ± o" oiB, while the 
Rutherfurd plates gave o" 249 ± 0” 045, the same pair of com¬ 
parison stars being used In each case Struve from dlslanL 
measures deduced the value o' 251 ± o" 075, and from position 
angles the value O rr 4 2< ± o"*072 11 It is therefore plain that 
the photographic method of determining parallaxes cannot be 
regarded as free from systematic error 11 

Fall op a Meteorite — A brief account of the fall of a 
meteorite at a place in South Dakota, 4 km snath of Bath, on 
August 29 of last year, is given in ihe current number of 
Prometheus, No 183 It was observed about four o’clock in 
the afternoon, attention being tfrtt drawn to it by the sound of 
a series of explosions. As the observer looked upwards he saw 
a meieoriuc stone flying through the air, leaving a trail of 
■moke behind it. On reaching the ground It plunged to a depth 
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of 40 cm , and wu so hot that the observer wu unable to put 
his hand on it At the explosion of the meteor several small 
portion weighing from 30-60 gr were ficattered, while the 
u eight of Lhe chief mass amounted to 22 kg The description of 
the ex'enor nays that it showed the general, smooth, block crust, 
while fmm the fracture it was noticed lo be finely granulated , 
one could also see easily small panicles of iron, which could 
without any difficulty be separated by pulverisation Chemical 
analysis showed that nickel and cobalt was present in consider¬ 
able quantities 

jAirftBUCH DER ASTRONOMIE UND GEOl’HYSIK —This 
volume, which is edited by Dr Hermann! Klein, contuni a 
very interesting account and summary of the work done in 
various branches of astronomical science during the past year 
Duntfr’s, DeslandreB 1 , Hale J i, and Young’s sun observations 
are referred to, while several other references to solar work are 
given The numerous observations made with reference lo ihe 
major and minor planets are here all brought together , Trou 
veloL’i Venus observations the opposition of Mars, and the 
recent discovery of Jupiter’s fifth satellite being rather prom 
inent Under the heading of 11 The Moon" VVernik's enlarge¬ 
ments, Uoddiker's and Hartmann 5 researches and are referred 
lo at some length Camels, meteorites, and shooiing stars also 
come in for a good share, and under the fixed stars, in which are 
included all variables, nebule, &c » are included references to the 
Nova in Auriga, stellar spectroscopic observations, motion in 
line of sight, 

Thf Observatory — From the cover of lhe Observatory one 
quite misses ihe familiar name of Dr Common, in place of 
which are now inserted Messrs T Lewis and H P llollis 
In an editorial nonce Mr turner says a few words to account 
for this perturbation, mentioning that it Is owing to pressure of 
work, which has marie it impossible lor either of them 10 con¬ 
duct the maganne Hr concludes by saying, " 11 would be with 
the keenest satisfaction thit we should return to lhe manage 
ment of the magazine if the future should have Lhat m store for 
us ” 


GEOGRAPHICAL NOTES 

The Scottish Geographical Magazine for April contains a 
paper of some value by Colonel Justin C Ross on irrigation 
and agriculture In Egypt, giving the result of hv» experience as 
Director-General of Irrigation in lhat country In consequence 
uf the indisposition of Colonel Bailey lhe Mai'azttie is now 
edited by Mr \V A Taylor, Librarian to the Royal Scottish 
Geographical Society, who has for several yean hid charge of 
the book reviews and geographical Doles 

1 HE April number of the DmUchc Rundschau. jur Geographic 
contains a coloured map of the density of population in Holland 
which illustrates 111 a manner very rare in continental map-work 
an ignorance of the first principles of map colouring The objects 
of map colouring are two—one is to indicate Ihe areas occupied 
by discontinuous and unlike conditions, such ai countries, races of 
people, or geological formations. For this Lhe colours have to be 
as strongly contrasted as possible and the map is necessarily and 
properly a patchwork The other object is lo show (he dll 
mbulioo of a continuously varying quantity, like altitude, 
temperature, or rainfall, and in order 10 attain it lhe colours 
ought to merge one into Lhe other so that the eye 11 earned 
from the lowest lo the highest value by just perceptible grada¬ 
tions The Austrian map referred to applies the first method 
lo brinp out lhe second result, each different density of popuia 
lion being coloured so os to contrast with the others, and to show 
no definite gradation from less to greater 

Globm slates that the Russian Government, dissatisfied with 
ihe foreign sound of the names Dorpat and Duoaburg, have 
resolved 10 rename those towns Jurjew and Dwinsk respec¬ 
tively. , ^ 

The Paris geographical Society held a special meeting 10 
commemaratlfi| of toe discoveries of Columbus on March 4, 
the four hundredth anniversary of his return from the first tram* 
Atlantic voyage. A masterly address by M Levofsetur on the 
moral and material consequences of the discovery of Ameriaa, 
and a paper by Dr Ha my on the traces of Columbus In Spam 
and Italy ware the prin ofol features of iha moating, 
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Some recent measurements ij3 Russia, noticed by M Venukoff 
in Lhe Jut number of Lhe Complex Rtndus are valuable as lead¬ 
ing Lo some conclusions regarding the form of the geo Id 
Determinations of lhe value of the degree of longitude along the 
parallels of 47°Jo' and 52° accord closely with Bessel's gcoid 
(polar flattening *i 0 ) and ore widely divergent from Clarke's 
result of tJtt 


THE AMIDE AND /M/DE OF SULPHUR/C 
AC/D 

FURTHER details concerning there interesting substances 
Are communicated by Dr Traube of the laboratory of the 
Berlin University to the current number of the Bcnchie It has 
long been surmised that an amide of sulphuric acid was capable 
of existence, and Regnault assumed that the product which he 
obiained by leading ammonia gas into a solution of sulphuryl 
riichlonde in ethylene chloride consisted of that substance 
mixed with sal ammoniac Dr Traube has further investigated 
the reaction and has at length isolated not only sulphury! dm- 
rnide, SO a (NH a l a , but also sulphuryl imide, SO a NH, the imlde 
of sulphuric acid, and has, moreover, prepared several metallic 
derivatives of each 

Sulphuryl Diamide 

The most advantageous mode of preparing sulphuryl diamide 
consists in saturating a solution of sulphuryl dichloride, SO a Cl a , in 
chloroform with ammonia. It is necessary to dilute the sulphuryl 
dichloride with 15-20 Limes its volume of chloroform, and to 
maintain a low temperature by extraneous cooling in order that 
the reaction may he under complete control, and the ammonia 
gas must be carefully dried before being allowed to bubble 
through Lhe liquid The main reaction occurs in accordance 
with the following equation — 

SO B Cl a + 4NH 3 - 2NH,CI + SO^NI!,)* 

The products are gradually deposited in the form of a white 
solid, which, after the completion of the reaction, is agitated 
with water until the whole of it is dissolved The ammoniscal 
aqueous soluiiun is then separated from the chloroform, acidified 
with nitric acid, and the whole of the chlorine removed by the 
addition of silver nitrate After removal of Lhe silver chloride 
by filtration the acid solution is neutralised with alkali and 
silver nitrate again added, when a cryitalllne precipitate Is ob¬ 
tained consisting of a silver derivative of sulphuryl dlimlde, 
SO a (NlIAg) B , together with another silver compound, whore 
composition has not yet been definitely ascertained In order 
to isolate the silver compound of sulphuryl diamide, the washed 
precipitate is decomposed with the calculated quantity of hydro 
chloric acid, and Ihe resulting acid liquid carefully neutralised 
with ammonia , upon now adding silver nitrate only the silver 
compound of unknown and complex composition is deposited. 
The pure silver compound of sulphury] diamide is finally de¬ 
posited upon adding a further quantity of silver citrate and 
sufficient ammonia to render the liquid strongly alkaline 

When the precipitated silver compound 01 sulphuryl (Harolds 
lb decomposed with hydrochloric acid a feebly acid liquid Is 
obtained, which, when evaporated to a syrup in vacuo , at a 
temperature not exceeding 40*, and afterwards allowed Co stand 
1 h vacuo over oil of vitriol, gradually deposits large colourless 
crystals of pure sulphury] diamide, SO,(NH J ) a 

Sulphuryl diamide 14 an extremely deliquescent rebalance 
The crystals are rapidly dissolved by waler, but are practically 
Insoluble in organic solvents They soften at 75“ and melt si 
01°. As the liquid cools, however, it exhibits the property of 
superfunon to a very marked extent, remaining liquid many 
degrees below Its melting point The moment, now ever, It b 
disturbed by contact wkfa a sharp body, It instantly solidifies. 
When heated above Us melting point sulphuryl diamide loses 
ammonia even below 100° j up to 250° no further dgcompqab 
lion than the Ion of ammonia occurs, the residual compound 
being the sulphuryl Imide to be presently described. Above 
250” complete decomposition ensues with (he evolution of add 
fumes 

The aqueous solution of sulphuryl diamide reacts neutral to 
litmus nnd possesses a bitter taste It yields no precipitates in 
add solutions either irUh mJu of barium or pJaridLs dtioddc 
Oo lose MUng wkh adds, liovmr, it k gredpaUjr 
Into sulphuric acid and aawooU, and theft yields the spa*I 
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precipitate! for those substances with barium or pliilmc 
chloride Its behaviour with nitroua acid J 0 interesting Upon 
adding to an acid solution of sulphuryl diaitude a few drops of 
the solution or a nitrite nitrogen 11 at once evolved, m the 
cold, and mlphunc acid n formed 

Sulphuryl dlamlde doea not combine with acids Alkalies 
appear to be only capable of removing one amido group, con 
verLing the diamide into sulphammic acid, SO p (NH !)(OH) 

Ai described In the course of the preparation of bulphuryl 
diamlde, ammonia precipitates from a solution mixed with silver 
nitrate a silver compound If the precipitate is allowed to 
remain in contact with the excess of the reagents for some time, 
it invariably yields numbers upon analysis which agree with 
the formula SO a (NHAg) r If, however, it is at once separated, 
it Is found to coQRiit of a mixture of this salt with the salt 
SO f (NH a )(NHAg) 

1 heie silver compound! of sulphuryl diamide are amorphous, 
even after deposition from solution in hot water When dry 
they are white powders very slightly sensitive (o light Upon 
healing to 200" they decompose with evolution of sulphur 
dioxide 

Sulphury! diamide likewise forms a compound with mercuric 
oxide when Hi solution is mixed with one of mercuric nitrate 
The composition of this precipitate, however, appears to vary 
with the degree of concern ration of the solutions employed, and 
if chlorides are present a precipitate is only obtained with n 
very large excess of mercuric nitrate Mercuric chloride pro 
duces no precipitate nt all 

A somewhat similar lead compound is also formed when lend 
acetate is ndded to a nioleialely concentrated bolution of 
sulphury! diamide 

Sulphuryl hnuic 

As previously mentioned, when sulphury) diamide is healed 
<br a considerable time above its melimg-point it Ioncs ammonia 
and becomes converted into sulphiiryl lnude 

SO p (NLJ a )j - NH, + SOjNII 

1 he best temperature for the rapid production of sulphuryl 
lnude is aoo°-aio The evolution of ammonia at till- tempera 
lure Is very vigorous, occurring wuh much frothing, but after 
a lime diminishes and finally ceases, the mass becoming eventu¬ 
ally solid To purify it from impurities ibe solution in water 
is treated with a sululinn of silver nitrate when the silver com¬ 
pound of sulphuryl mmle, bOjSAg, 13 precipitated, and maybe 
rccrystallised in long aciuilar crysiuls, first hum water fclighlly 
acidified with nunc acid, and finally from pure water 

Upon decomposing the silver compound w 1 th Lhe calculated 
quantity of dilute hydrochloric acid an aqueous solution of free 
Hulphuryl imide u ob'mneH, which reacts strongly acid, and 
liberates carbon dioxide from carbonates Upon evaporation, 
however, it decompile#, and deposits hydrogen ammonium 
sulphate Even evaporation in vacuo is sufficient to decompose 
it, so that crystals of the nmde itself have not been obtained 
It exists, however, in the solid form, although somewhat con- 
laminated with smaller quantities of other products, in the 
residue obtained by heating sulphuryl diamide as previously 
descnhed 

balls of sulphuryl imide, however, are readily obtained, 
either by decomposition nt the silver b*Il with metallic chlorides, 
or by Lhe neutrili'ntlon of solutions of sulphury) imide with 
metallic oxides or carbonates 

lhe potassium salt, SO^NK, was obtained in lhe form of 
mell developed colourless crystals hy adding a quantity of the 
silver sail to a hot solution of the calculated quantity of potas¬ 
sium chloride, removing the precipitated silver chloride by fil¬ 
tration, and evaporating the solution Huih the solution and 
the sa-H are very stable , it requires long Iroiling wuh acids to 
convert it Into aul|>hunc acid, When theory salt is heated it 
decomposes ufth considerable violence and production offlime 
Nitrogen and sulphur dioxide escape, and potassium sulpha to 
aqd sulphi * are left 

Iba sodium salt, SOjNNa, obtained by neutralising a solu¬ 
tion of sulphuryl lnude with cauHic soda and subsequent 
evaporation, forms email crystaJs, which decompose upon heat¬ 
ing in a manner similar to the crystals gf the polonium salt 

The ammonium salt, bO fl NNlJ 4 , isomeric wuh sulphury! 
(Hamid**, was likeal^e obtained m colourlei' needles by neu¬ 
tralisation of the free imide with smnnnis. It U interesting to 
Dote that this substance la not capable of being converted into 
Its Isomer bj repeated crystallisation, but is partially so con- 
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verted by rapidly heaLing it Lo its melting point over a small 
gaj flame 

Acicular crystals of a hydrated barium salt, (SO a N) ? Bo, aH f O, 
have been obtained by saturating a solution of the imide with 
barium carbonate and afterwards adding alcohol , also needles 
uf a lead salt and a green amorphous copper salt 

The acid character of sulphuryl imide, wo different from the 
neutral nature of sulphury! diamide, is thus seen to he quite 
conclusively established A E Tutton 


THE DENSITIES Oh TH/ PRINCIPAL 
GASES 1 

N firmer communications (“Roy Soc Proc February, 
1888 , February, 1892) I have described the arrangements 
by which I determined the ratio of densities of oxygen and 
hydrogen (15 882) For the purpose of that w^rk it was not 
necessary to know with precision the actual volume of gai 
weighed, nor even the presiure at which the containing vessel 
was filled Hut I was desirous before leaving the suii|ect of 
ascertaining not merely the relative, but also the absolute, 
densities of the more important gases—that i*, of comparing 
their weights with that of an equal volume of waier 
To effect this it was necessary to weigh the globe used 
to contain the gases when charged with wa er, an operation 
not quite bo simple as at first sight it appeins And, further, 
in the correspondin' work upon the gase* 1 prrcise absolute 
specification is required of the temperature and pressure at which 
I a filling takes place To render the former weighings available 
I for this purpose, 11 would be necessary tn determine the errors of 
I the barometers then employed There would, perhaps, be no 
great difficulty in doing this, but 1 was of opinion that it would 
be an improvement louse a manometer in direct connection wiLh 
the globe, without the intervention of the atmosphere With 
respect lo temperature, also, it was thought better to avoid all 
further questions by surrounding the globe wuh ice, as in Reg 
nau/i's original determinations. 

The Manometer 

T he arrangements adopted for the measurement of pressure 
must be described in some detail, as they offer several points of 
novelty 

The object in view was to avoid certain defects to which 
ordinary baiomelers are liable, when applied lo absolute 
measurements Of these three especially may be formu 
lated — 

] («) It 11 difficult to be sure that the vacuum at the top of the 

1 mercury is suitable for Lhe purpose 

(h) No measurements of a length can be regarded as satisfac¬ 
tory in which different methods of reading are used for the two 
extremities 

(r) I here is necessarily some uncertainty due to irregular re 
fraction hy the walls of the Lube The apparent level of Lhe 
mercury inay deviate from the real position 

(if) To the above may be added that the accurate observation 
of the barometer, as used by KegnauU and most ofhis successors, 
requires the use of a cslhclomcier, an expensive and not always 
satisfactory instrument 

The guiding id-*a of Lhe present apparatus is the actual appli 
cation of a measuring rod Lo the upper and lower mercury sur¬ 
faces, arranged so as to be vertically superposed The rod 
AA, fig 1, u of iron (7 mm, m diameter), pointed below II 
At the upper end, C, it divides at the level nf the mercury into, 
a sort of fork, and terminates in a point similar to that at B, and, 
like it, directed downwardly The coincidence of these points 
with their images reflected in lhe mercury aurfaces, is observed 
with the aid ot lenses of about 30 mm focus, held in position 
upon the wooden framework o( the apparatus. It is, of course, 
independent of any Irregular refraction which the tube may 
exercise The vert [callLy of the line joining the points is tested 
without difficulty by a plumb-line 

The upper and lower chamber! C, B are formed from tubing 
of the same diameter (about 21 rom internal). The upper 
communicate* through a lap, D, with the Tuppler, by means of 
which a suitable vacuum can at jiny lime be established and 
letted. In onlmoyy use, D stands permanently open, but Its 

1 Abstract of a paper read by L>rd Hiylaigli bsfure'ktac Royal Society on 
March ij. 
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introduction was found useful in the preliminary arrangements 
and in Icpting for leaks The connection between the lower 
chamber D and the vessel in which the pressure is to be verified 
lakes place lhrough a side lube, E 

The greater part of the column of mercury to which the 
pressure is due is contained in ihe connecting tube FF, of about 
3 mm internal diameter 7 he temperature is taken by a ther 
monieter whose bulb is situated near the middle of FF 
Towards the close of operations the more sensitive parts are 
protected by a packing of tow or cotton-wool, held in position 
Detween Lwo wooden boards The anterior board is provided 




with a suitable glass window, through which the thermometer 
may be read 

It 11 an essential requirement or a manometer on the present 

I ilaiAhat the measuring rod pass airtight from the upper and 
ower chambers Into the atmosphere. To effect this the glass 
tubing Is drawn out until its Internal diameter is not much 
greater than that of the rod. The joints are then made by short 
lengths of thick walled India-rubber H, G, wired on and 
drowned externally In mercury like vessels Tot holding the 
mercury sre shown at I,K 

The distance between the points of the rod Is determined 
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under microscopes by comparison with a standard scale, before 
the apparatus is put together Ag the rod u held only by the 
rubber connexions, there is no fear of us length being altered by 
stress 

The adjustment of the mercury (distilled in a vacuum) to the 
right level is effected by means of the tube of black rubber LM, 
terminating in the reservoir N When the supply of mercury 
to the manometer is a little short of what is needed, the con 
nexion with the reservoir 11 cat kM by a pinch cock at O, and 
the fine adjustment is continued by squeezing the tube at P be¬ 
tween a pair of hinged boards, gradually approximated by a 
screw Thu plan, though apparently rough, worked perfectly, 
leaving nothing to be desired. 

It remains to explain the object of the vessel shown at Q In 
the early trials, when the rubber tube was connected directly to 
K, the gradual fouling of the mercury surface, which it seems 
impossible to avoid, threatened to interfere with the settmg at 
B By means of Q, the mercury can be discharged from the 
measuring chambers, and a fresh surface constituted at B as well 
as at C 

Connexions with l*ump and Matiometer 

Some of the details of the process of filling the globe with 
gas under standard conditions will be best described later under 
the head of the particular gas , but the general arrangement and 
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the connexions with the pump and the manometer are common 
to all, They are sketched in Fig 3 , in which S represents the 
globe, T the Inverted bell-glass employed to contain the enve¬ 
loping ice. The connexion with the rest of the apparatus is by 
a short lube U of thick rubber, carefully wired 00 The tight¬ 
ness of these joints was always tested with the aid of the 
Toppler X, the tap V leading to ihe gas generating apparatus 
being dosed The side lube at D leads 10 the vacuum chamber 
of the manometer, while that at E leads to the pressure chamber 
B The wash out of the lubes, and in some cases of the gener¬ 
ator, u as aided by the Toppler When this operation was judged 
to be complete, V was again closed, and a good vacuum made 
in ihe parts still connected to the pump W would then be closed, 
and the actual filling commenced by opening V, and finally the 
lap of the globe. Tne lower chamber of the manometer was now 
in connexion with the globe, and through a regulating tip (not 
shown) with the gu generating apparatus. By means of the 
Tbppler, Ihe vacuum in the manometer could he carried to any 
desired point. But with respect to this a remark must be mode 
It is a fcolor 4 of the method employed 1 that the exhaustions of 

1 Bub to von Joll). 
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the globe are carried Lo such a point that the weight of the 
residual gas may be neglected, thus eliminating errors due to a 
second manometer reading There 11 no difficulty in attaining 
this result, but the delicacy of the Toppler employed as a gauge 
19 10 great that the residual gas still admits of tolerably ac.urate 
measurement Now In exhausting the head of the manometer 
it would be ea ay to carry the process to a point much in excess 
of what is necessary in the ca e of the globe, but there in evi 
dently no advantage in so doing The beat results will be 
obtained by carrying both exhaustions to the same degree of 
perfection 

The Water Contents of the Globe 

The globe being packed in finely-divided ice, was filled with 
boiled dulilled water up to Lhe level of the lop of the channel 
through the plug of the tap, that is, being itself at o°, was filled 
with water also at o° Thui Lhargod the globe had now to be 
weigh'd | but thu was a matter of some difficulty, owing to 
the very small capacity available above the tap, At about 9° 
there would be a risk of overflow Of course the water could 
be retained by the addition of extra tubing, but this was a com 
plication that it was desired lo avoid In February, 1882, 
during a frost, an opportunity wa* found to effect Lhe weighing 
in a cold cellar at a temperature ranging from 4° to 7" The 
weights required (on the same bide of Lhe balance as the globe 
and its support'') amounted to o 1822 gram On the mher side 
were other weights whose values rlid not require lo l>e kn -wn 
so long as they remained unmoved during the whole senes of 
operations baromeLer (corrected) 758 9 mm , temperature C u 3 

A few days laLer the globe was discharged, dried, and re 
placed in the balance wnh lap open 1834 1701 grams had 
now to be associated with it in order to obtain equilibrium The 
(Jiffercnce, 

- 1834 170—0 182-1833 988, 

represents the weight of the water less that of the air displaced 
by it 

It remains to estimate the actual weight of the air displaced 
by the water under the ahove mentioned atmospheric conditions 
Ji appears that, on this account, we are to add 2 314, thus 
obtaining 

1836 30 

as the weight of the water at o n which ftlU the globe at o J 

A further small correction is required to Lake iLCount of Lhe 
fact that the usuil standard demity u that of water at 4 and 
not at o° According to Brqch (Everett's "CG S Sy^Lein of 
Units"), the (actor required u o 99988, so that we have 


1836 30 
O 999SS 


= 1836 52 


^ the weight of water at 4" which would fill the globe at o° 
' Air 


Air drawn from outside (m the country) was passed through 
a solution of potash. On leaving the regulating tap it [ravened 
tubes filled with fragments of potash, and a long length of 
phosphoric anhydride, fallowed by a filler of glass wool The 
arrangements beyond the regulating tap were the same for all 
the gases experimented upon, 

In deducing the weight of the gas we compare each weighing 
"full” with the mean of the preceding and following weights 
14 empty," except in the case of October 15, when there was no 
subsequent weighing empty The resulti are 


September 37 

.. *9 

October 3 

.1 ii 

» 13 

11 15 


0 J7686 
a 37651 

* 37653 
*'37640 
2‘37608 

* 37679 
3*37647 


Mean . . . a 37661 


Them la here no evidence of Lhe variation In the density of air 
suspected by Regnault and v. Jolly 

To allow for the contraction of the globe (No 14) when 
weighed empty, discussed In my former paperv, we to 
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add o 00056 to the apparent weight, so that the result for air 
becomes 

a 37717 

This is the weight of the contents at o Q and under the pressure 
defined by the manometer gauge at 15 0 of the thermometer 
The reduction to standard conditions is, lor the present, post 
poned 

Oxygen 

This gas has been prepared by three distinct methods [a) 
from chlorates, (A) from permanganate of potash, (f) by 
electrolysis 

In the first method mixed chlorates of potash and soda wero 
employed, as recommended by Shenstone, lhe advantage lying 
in the readier fusibility Two sets of five fillings were effected 
with this oxygen. In the first set (May, 1892) the highest result 
was 2 6272, and the lowest 26266, mean 2^2691 In the 
second set (June, July, 1S92) the highest result was 2 6273 and 
the lowest 2 6267, mean 262693 

The second method ( 4 ) proved very convenient, the evolution 
of gai being under much better control than in the case of 
chlorates The recrystalhsed salt was heated in a Florence 
flask, the warh out, in this case also, being facilitated by a 
vacuum Three fillings gave satisfactory results, the highest 
being 2 6273, lh e lowest 2 6270, and the mean 2 62714 The 
gas was quae free from smell 

By the third method I have not ai many results as I could 
have wished, operations having been interrupted by the break 
age of Lhe electrolytic generator This was, however, of less 
importance, as I had evidence from former work that there is 
no material difference between the oxygen from chlorates and 
that obtained by electrolysis The gas was passed over hot 
copper, as detailed in previous papers The result of one filling, 
with lhe apparatus as h^re described, was 2 6271 To this may 
be added lhe result of two fillings obtained at an earlier stage of 
the work, when the head of the manometer was exhausted by an 
independent Sprengel pump, instead of by the Toppler lhe 
value then obtained was 2 6272 The results stand thus — 


Electrolysis (2), May, 1892 2 6272 

.. (O ,, 26271 

Chlorates (5), May, 1892 2 6269 

m ( 5 )p June, 1892 2 6269 

Permanganate (3), January, 1893 26271 


Mean 2 62704 

Correction for contraction o 00056 


2 61760 

It will be seen that the agreement between the different 
methods is very good, the differences, such as they are, having 
ail the appearance of being accidental Oxygen prepared by 
electrolysis is perhaps most in danger of being light (from con 
lamination with hydrogen), and that from chlorates of being 
abnormally heavy 

Nitrogen 

This gas wu prepared, in the usual manner, from air by 
removal of oxygen with heated copper Precautions are re 
quired, in the hrst place, to secure a sufficient action of the 
reduced copper, and secondly, as was shown by v Jolly, ami 
later by Leduc, to avoid contamination wuh hydrogen which 
may be Liberated from the copper I have followed ihe plan, 
recommended by v Jolly, of causing the gas to pass finally over 
a length of unreduced copper. The arrangements were a* 
follows .— 

Air drawn through solubon of potash was deprived of its 
oxygen by reduced copper, contained in a tube of hard glass 
heated by a large flame It (hen traversed a \J tube, in which 
was deposited moat of Lhe water of combustion The gas, prac 
ttcally free, as the event proved, from oxygen, was passed, as a 
further precaution, over a length of copper heated In a com 
bastion furnace, then through strong sulphuric acid, 1 and afiei 
wards back through the furnace over a Length of oxide of copper 
It then paased on to the regulating lap, and thence through the 
remainder of the apparatus, a s already described In no ca*e 

1 There wof qq peed for this. but ihi ww ln p°*Woii for iQOtber 
purpose, 
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did the copper in the furnace, even at the end where the gas 
entered, show any sign of losing its metallic appearance 
Three results, obtained in August, 1892, were — 


August 8 2 31035 

10 2 31026 

.. IJ 3JI024 

Mean 2 31028 


To these may he added the TeBulti of two special experiments 
made to test the removal of hydrogen by the cupper oxide Fur 
This purpose a small hydrogen generator, which could be set in 
action by closing an external contact, was included between the 
two tubes of reduced copper, the gas being caused to bubble 
through the electrolytic liquid The quantity of hydrogen 
liberated wu calculated From the deflection of a galvanometer 
Included in the circuit, and was sufficient, if retained, to alter 
the density very materially Care was taken that the small 
stream of hydrogen should be uniform during the whole time 
(about 2|i hours) occupied by the filling, but, as will be seen, 
ihe impurity was effectually removed by ihe copper oxide 1 
Two experiments gave— 

September 17 2 31012 

,, 20 2 31027 


Mean 2 JI020 

We may take as the number for nitrogen— 

2 31026 

Correction for contraction 56 

2 31082 

Although the subject is not yet ripe for discussion, I cannot 
omit to nonce here that nitrogen prepared from ammonia, and 
expected to be pure, turned out to be decidedly lighter than the 
above When the oxygen of air Is burned by excess of am¬ 
monia, the deficiency is about l/ioooth part 1 When oxygen is 
substituted for air, so that all (instead of about one-seventh 
part) of the nitrogen is derived from ammonia, Ihe deficiency of 
weight may amount to £ per cent It seems certain that the 
abnormal lightness cannot be explained by contamination with 
hydrogen, or with ammonia, .or with water, and everything 
huggests that the explanation is to lie nought in a dissociated 
state of the nitrogen itself Until the questions arising out of 
these observations are thoroughly cleared up, the above number 
for nitrogen must be received with a certain reserve but it 
has not been thought necessary, on this account, to delay the 
presentation of the present paper, more especially an the method 
employed In preparing the nitrogen for which the resulli are 
recorded is that used by previoui experimenters 


Reduction to Standard Pressure 

The pressure to which the numbeni so for given relate is that 
due 10762511 mm of mercury at a temperaLure of 14° 85, 3 
and nnder the gravity operative in my laboratory in latitude 
51° 47' In order to compare the result* with those of other 
experimenters, it will be convenient to reduce Lhem not only to 
760 mm of mercury pressure at o Q , but also to the value of 
gravity at Pans. 

The produce of the three factors, corrective for length, for 
temperature, and for gravity, 11 o 99914 Thus multiplied, the 
numbera are as follows -— 

Air Oxygen Nitrogen 

2 375<4 4**534 * 3°&83 

and these Mt now be compared with the water contents of the 
globe, vir, 1836 52 

The densities of the various gates under standard conditions, 
referred to that of distilled water at 4°, are thus — 

Air Ouygan Nitrogen 

0 00129327 000142952 00^25718 

With regard to hydrogen, we may calculate its density by 


1 Much Unm qw 

several cgfNptrM, 
wolsht^Kaa- 
- ■ N a vol 1 


quantities of hydrogel), aaffltfent 10 reduce the oxide over 
’Krodue 


Hava been la 


ueed wlihuut appreciably altering the 


_ ... ilrl pw 91 j, 

s l‘he thermometer employed with the manometer read d 1 1 j too high, 
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means of the ratio of densities of oxygen and hydrogen formerly 
given by me, viz 15 B81 Hence 
Hydrogen 
o 000090009 


The following table shows the results arrived at by various 
experimenter? Von Jolly did not examine hydrogen The 
number* are multiplied by 1000 so as to exhibit the weights m 


grams per litre — 

Regnault, 1S47 
Corrected by Crafts 
Von Jolly, 1880 
Ditto corrected, 
Leduc, 189 k 1 
Rayleigh, 1893 , 


Air 

Oiyjen 

I 293T9 

I 42980 

I 29349 

I 4JOII 

I * 9 J 51 

1 429 J 9 

1 * 93«3 

I 42971 

1 *9330 

I 4*910 

1 * 93*7 

I 42952 


Nitrogen Hydrogen 

i 25617 o o8g;S 

1 25647 o 08988 

1 25787 — 

1 25819 — 

1 25709 o 0S9S5 

1 25718 o 09001 


The correction of Kegnault by Crafts [Comptes Rendus, vol 
cvi , p 1664) represents allowance for the contraction of Reg- 
nauit’n globe when exhausted, but the data were not obtained 
from the identical globe used by Regnaulr In the fourth row I 
have introduced a similar correction to the results of von Jolty 
This is merely an estimate founded upon the probability that the 
proportional contraction would be auout the same as in my own 
case and in that of M Leduc 

Ic taking a mein we may omit the uncorrected numbers, 
and also that obtained by Regnault for nitrogen, os there is 
reason to suppoie ihat his gas was contaminuleu with hydrogen 
Thus 

Main Number*. 

Air Ouygen Nitrogen Hydrngtn. 

1 *9347 * 42961 i 25749 008991 


The evaluation of the densities as compared with water is ex¬ 
posed to many sources of error which do not affect the com¬ 
parison of one gas wuh another It may, therefore, be instructive 
to exhibit the results of various workers refeired to air ns 
unity, 


Regnault (corrected) 

Oxygon 

Nilrojcn 

Hydrogen 

1 10562 

O 97IJS 

0 06949 

v Jolly (corrected) 

1 10502 

0 97-45 

— 

Leduc 

I 1050 

0 97*3 

. O 06947 

Rayleigh 

* 10535 

0 97209 

0 06960 

Mean 

1 10525 

0 97218 

O 06952 


As usually happens in such ctsci, the concordance of the 
numbers obtained by various experimenters is not so good as 
might be expecied from the work of each taken separately The 
moat serious discrepancy is in the difficult caie of hydrogen 
M Leduc suggests {Compte r Rendus, July, 1892) that iny num¬ 
ber is too high on account 01 penetration of air through the blow 
ofT lube (used to establish equilibrium of pressure with the 
atmosphere), uhich he reckon* at 1 m long and I cm in 
diameter. In reality ihe length wn about double, and Lh^ 
diameter cre-half of these estimates, and the explanation U< 
difficult to maintain, in view of the fact, recorded in my paper/ 
that a prolongation of the time of contact from 4™ 10 30 ln hod 
no appreciable ill effect, It must be admitted, however, that 
there is a certain presumption id favour of a lower number, 
unless it can be explained os due to an insufficient estimate for 
the correction for contraction On account of the doubt 
as to the appropriate valuu of this correction, no great 
weight can be assigned to Regnault’s number for hydrogen Jf 
the atomic weight of oxygen be indeed 15 88, and the ratio of 
densities of oxygen and hydrogen be 15 90, as M Ledua makes 
them, we should have to accent a much higher number for the 
ratio of volumes than that (2 0001) resulting from the very 
elaborate measurements of Morley But while I write the In¬ 
formation reaches me ihat Mr. A Scoll’s recent work upon the 
volume ratio leads him to jud such a higher ratio, vis 2 00245, 
a number a priori more probable than 2 0002. Under the cir¬ 
cumstances both the volume ratio and the density of hydrogen 
must be regarded as still uncertain to the I'loooth part. 


ELECTRICAL RAILWAYS} 

ONE or the most striking of the many new departures In the 
practical application of electrical science, which made the 
Paris Exhibition of 1881 memorable, was a short tramway laid 


l BuiUhu Hmi S/mncit dr la Stciiti Hr Pkytiqn* 

■ FiUUt ore* tog dlicoOrva delivered at the duyxW Institution by Dr. 
Fdwavd HepHIrtvo? on February 14. 
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down, under the direction of the lute Sir William Siemens, 
from the Palais de I'lndustrie to the Place de la Concorde, 
upon which a tram car worked by an electric motor plied up and 
down with great regularity and success during the period of the 
Exhibition Yet few of those who saw in this experiment the 
panibflriiei of a great futare for a new mode of traction would 
Save ventured to predict that within ten years' time, in the 
United Slates alone, over 5,00a electric can would be in opera 
tion, travelling 50,000,000 miles annually, and carrying 
150,000,000 passengers, or that electrical traction would have 
solved the problem of better communication in I ondon and 
other Urge cities. Two years before the exhibition in Pans the 
/ate Dr Werner Siemen* had exhibited at Lb* Berlin Exhibition 
In 1879 an experimental electric tramway ort a much smaller 
scale, and his firm had put down in 1881 the first permanent 
electric railway in the short length of line at Llchterfelde, near 
Berlin, which, I believe, If 'till at work Jn (he same year Dr 
William Siemens undertook to work the tramway, then pro¬ 
jected, between Porrruah and Bushmills, in the north of Ireland, 
over six miles in length, by electric power, making use of ihe 
water power of the Bush River for the purpose, an underlying 
which I had the advantage of carrying out under his direction 
It la no part of my object tn night (c follow further the history 
of electric traction, which is so recent that it is familiar to 
all, but, In alluding to these initial stages of its development, 
I have desired to recall that it was to the foresight and energy of 
Dr Werner and Dr William Siemens, and their xkill in apply¬ 
ing scientific knowledge to the uses of daily life, which gave 
the first impulse to the development of the new elecLncal power 
The problem of electric traction may be naturally considered 
under three heads *— 

(1) The produc'ion of the elertrlcal power 
„ (a) Its distribution along the line 

* (3) The reconversion of electrical into mechanical power, in 
the car mbtor or locomotive 

The first of these here in England at any rate 11 dependent 
upon Ihe economical production of steam power, although there 
are essential points of difference between the conditions under 
which steam power is required for electric traction purpose' and 
for electric lighting But in Scotland and Ireland and in many 
countries nhroad there is abundant water power, now only very 
partially utilised The Portrush line is worked in part by water 
and in part by 'team power, but in the Hessbrook and Newry 
Tramway (of which there is a working model on the table) 
water power i!» exclusively used 

A few experiments will show that the demand for power on 
the generating plant is greatest at the moment of starling 
the car or tram, when in addition to the power required to over¬ 
come the frictional resblaiicen power is also required to accelerate 
the velocity Thus, if instead of a single car Lhere are a number 
oT trains moving on the one system, and u so happens that 
several are starting together, (he demand made upon the gener¬ 
ating plant may nt one moment be three or four Limes as great 
as that made a few seconds after This is shown in the diagrams 
which exhibit the variation of current supplied by the generators 
on the City and South London RallwAjr, with eight trains run 
nlng together, the readings being taken every ten seconds The 
maxima rise as high as double the mean, thus the generating 
plant must be capable of instantly responding to a demand 
double or even treble the average demand upon it 

In electric lighting It la true there is not less variation between 
the maximum demand and the mean taken during the ordinary 
hours of lighting, but it is only in the event of sudden fog that 
the probable demand cannot be accurately gauged beforehand, 
and provid'd for by throwing more generators into action Thus 
in a lighting station each generator may he kept working 
approximately at its full load, and therefore under conditions of 
maximum economy, whereas in a iracliAn station the whole 
plant mast be kept ready to instantaneously respond to the 
maximum demands which maybe made upon It, and must there¬ 
fore necessarily work with a low load factor, and consequently 
with diminished economy So Important is the influence on 
oast of production of the possible demsnd in relation to average 
demand, that the Corporation of Manchester under their 
order fur electric lupplyi have decided upon the advice of 
their engineer to anhually charge a customer £$ per quarter 
for each unit per hour of maximum supply which he may 
require, Id addition to »/. per unit fpr each unit actually 
OOfuOmedj i.r r for being ready to supply him with a oertain 
Mdubt w electrical power If required to do so, they charge an 
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additional sum equivalent to the charge for its actual consump¬ 
tion for 1440 hours 

In one respect water power has an economic advantage nver 
steam power, because although steam engine and turbine alike 
work with greatly reduced efficiency at reduced loads, when 
the turbine gates are partially closed and the water restrained in 
the reservoir, it is not subject to loss of potential energy, 
whereas the energy of the steam held back by the valves of the 
engine suffers loss through radiation and condensation 

At Bessbrook the turbine and generator dynamo combined 
yield 60 per cent of the energy of the water as electrical energy 
available lor work on the line, but when the load is reduced to 
a third of the full load the efficiency 11 reduced to 33 per cent 
So on the City snd South l ondon line a generator engine and 
dynamo will yield, when working at their hill load, 78 per cent 
of the indicated horse-po^er as useful electrical power, but nt 
half losd the efficiency falls to 65 per cent Notwiihstandinp 
these conditions the generator station of the Cny and South 
London line is producing electrical energy at a cost of I 56^ per 
Board of Trade unit, which is less ihxn the annual average co*i 
of production of any electric station In England, with the single 
exception of Bradford, which has the advantage both of cheap 
coal and cheap labour In output ic is the largest of any Electric 
Generating Station in England, the total electrical energy 
delivered in 1B92 being 1,250,000 Board of Trade units, the 
second on the list being the St James and Pall Mall wi h 
1,186,826 units 

Lei us pass now to the consideration of the distribution of the 
electric power along the line I have equipped the three model 
iracks before yon with three different kinds oT conductors In 
iwo of them the rads of the permanent way, which are 
necessarily uninsulated, nre made use of for the return current 
This plan, wiih I believe the almost single exception of the 
Budi Pesth Tramway, has been universally adopted with the 
object of saving the coat of a return conductor , but it is doubt¬ 
ful whether such an arrangement can be considered final, for it 
musi necessarily create differences of potential in the earth, which 
already in some instances have had disturbing effects upon onr 
observatories, or upon our telegraph and telephone systems It 
appears to be probable in the more or leu distant future that the 
use of the earth for the passage of large current will be guarded 
by legislation , and that u will be reserved for the more delicate 
and widely extended operations of telegraphy and telephony 
These disturbances may of course be easily avoided by ine use 
of nn insulated conductor for ihe return circuit In the case of 
conductors which ai-e in such a position that contact may be 
made from ihem to the ground through the body of a horse or 
some other animal coming into coniact with them, there is 
another strong argument for an insulated return, ai many 
animals, and notably horses, are far more sensitive to electric 
shock than man It la not perhaps well known, but mil a fact, 
that a shock of 250 volts Is quite sufficient to kill a horse almost 
instantaneously 

The first model has a single overhead conductor with return 
hy the rails , bui In place of a single fishing rod collector or 
trolley to lake the current from the overhead wire there are fixed 
on the car two rigid bars, one at each end. which slide along 
the under surface of the wire and make a rubbing contact against 
it Thu system, devised by Dr John Hopkinson, has the 
advantage ihat there is less difficulty in maintaining contact on 
uneven roads or on curves, and that Lhe catenaries nr (he bus 
pended wire may be hung with greater dip, and therefor* with 
less leniitm Again, the double contact obviates the frequent 
breaks and consequent sparking of a single trolley system The 
second model shows the system adopted oq the City and South 
London line, and more recently followed on the Liverpool Over¬ 
head line, of a conductor of ohanncl steel, upon which collector* 
fixed to the locomotives make a sliding contact The third 
track showi an overhead system like the first, but with an Insu¬ 
lated return In place of return by the rails 

The characteristic feature of an electric motor is that it de¬ 
livers us the mechanical power we require directly in the form 
of a couple about an axis instead ofin the form of a rectilinear 
force, as Is the case with steam, gas, or air engines, which 
must be reduced to a rotary form by connecting rod and crank 
Thus It la possible to sweep away aU intermediate gear, and to 
arrive at once at the simplest of all forms of a traction motor, 
consisting of but one pair of wheels fixed on ■ single axle with 
tha tersest are constructed directly npon It, with Its magnets sus¬ 
pended from U and xpalntalned iti their position against the 
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magnetic force a acting upon them by their weight Such a 
locomotive ia shown in the third model before you So far as I 
am aware, a locomotive of such simplicity aa this has never been 
constructed for practical work, but on the City and South 
I ondon line the armatures of the motors are placed directly on 
the axles and the magnets, suspended partly from the axles and 
partly from the frame 

The ivecond model is an exact reproduction of the locomotives 
on the City and South London line* but with a different arrange¬ 
ment of motors Here both armatures are included in the same 
magnetic circuit, and both magnets and armatures carried on the 
frame of the locomotive and not on the axles The armatures ari 
geared to the axles by diagonal connecting rods, the axlr boxes 
being inclined, so that their rise and fall in the horn blocks is at 
right angles to the connecting rods This design, which is due 
to the late Mr Lange, of Mes^r* Beyer, Peacock & Co , 
allows of the motor armature being placed on the floor level of 
the locomotive, and 10 more easily accessible 

This model will serve to show aome of the characteristic 
features as well as some of the characteristic defects of an 
electric motor u such But In order to show these clearly I 
may refer for a moment to the general theory of a motor It is 
easily shown that in a series wound motor the couple or turning 
moment on the axle is a function of the current only, and 
independent of ihe speed and electro motive force Again it 
follows from Ohm’s law that the current passing through the 
motor multiplied by the resistance of the magnet and armature 
coils is equal to the difference between the electro-motive force 
at the terminals of the motor and the electro-motive farce 
which would be generated by the motor, if it were working at 
the same speed as a generator of electricity, that is to say ihe 
difference between the electro motive force at the terminals 
and what is called the 11 back" or M counter " electro motive 
force of the motor Hence if the terminals of the motor be 
coupled direct to the line at the moment of starting when the 
motor is mill at rest, the current will be very great and its power 
entirely absorbed in the coils of the armature and magnets, 
but the turning moment will then be a maximum The motor 
then begins to move, part of the power being spent in ovrrcom 
ing frictional re-ustancea and part in accelerating the train A 
back electro-motive force is then Bet up, increasing as the 
speed Increases, and causing the current to diminish until finally 
a position of equilibrium is established, when the speed 
h such that the nack electro motive force together with the 
loss of potential in the coils of the motor is equal to the 
potential of the line Hut in practice the mechanical strength of 
ihe motor, and the carrying power of U* coda, os well as the 
limited current available from the generators makes it necessary 
to introduce resistances in circuit with the motor to throttle the 
current and to reduce it within proper limiis. It is to this point 
I desire io draw attention, that in traction work when starting 
ihe motor resistances must he introduced, which, with the 
resistance of the motor Uself, at the moment of starting, absorb 
the whole power of the current, reducing the efficiency of lhe motor 
to ml, and which continue to absorb a large percentage of the 
power, until the condition of equilibrium is established Thisu 
the great defect tn electric motors for traction work, and its im¬ 
portance can he shown very clearly by reference to the work 
done on ihe City and South London line. There the motors 
when working with Iheir normal qnrrent have an efficiency of 
90 per cent , bat the actual all-round efficiency of the locomo¬ 
tives aa a whole Is 70 per cent only, so that the loti la starting 
Is equal to 20 per cent of the whole power Of course id soma 
respect! the City and South London line is exceptional in that a 
start ii made every two or three minutes Variant devices have 
been suggested with a view to diminishing this waste of power in 
starting an electric motor, but none entirely meet the case. 
Thai If the locomotive or car has two moton, these can be 
coupled In series V the siart, and subsequently thrown Into 
parallel, thereby doubling the tractive force with a given current, 
or for the same tractive force reducing the loos of power by 
Lhree-fourthi When through the increase of speed of the motor 
the back electro-motive force balances the electro-motive force 
of the line the speed can be Increased by diminishing the 
magnetic held by reducing the effective colls on the 
magnets, but this device does not give any assistance at the 
kg||pr speeds, as the magnets ought to be so wound u to be 
on the characteristic curve, or nearly Batarated, with the 
normal current, and It la therefore not possible to obtain 
any Increased intensity of field, by increasing the convolutions 
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of the magnet coils If it were possible to use alternate current 
motors for traction work the difficulty could at once be met by 
introducing a transformer in the circuit, and placing the motor 
in its secondary The effective convolutions of the secondary 
circuit on the transformer could then be varied as the speed 
increases in such wise that the electro motive force of the line 
is balanced by the back electro-motive force of the motor and 
the fall of potential due to the resistance of the motor coils, 
so avoiding all need for resistances 

The City and South London line has enabled experiments to be 
made on the efficiency of the railway system as a whole, taking into 
account the Lois of power in the generators, on the line, and 
in the motors, and 111 the resistances of the locomotives. The 
loss In the lino 19 about eleven per cent of the power generated, 
and the efficiency of the locomotives as a whole is, os 1 have 
shown, 70 per cent ; thus the electrical efficiency of the entire 
system 11 6a per cent The trains weigh with full load of 100 
passengers about forty tons, and the average speed between 
nations 11 13 5 miles per hour The cost of working, including 
all charges, during last half year was 7 id per LTain mile, of 
which 4 7 d represents the cost of production of the electric 
power, and 2 the cost of utilising it on the locomotives. It 
is perhaps hardly a fair comparison to compare the cost of work¬ 
ing such a line as the South London line with the cost of steam 
traction on other lines inasmuch as steam could not posiihly be 
uied in the tunnels, only 10' 6" diameter, m which this line is 
constructed, but the comparison is not uninstructtve Take the 
Mersey Railway, where the gradients and nature of the traffic 
are similar On the Mersey Railway the locomotives weigh 
about 70 tons, and. the tram, which is capable of carrying about 
350 passengers, 150 tons. According to the published returns 
of the company the cost oflocomotive power is 14 d per train 
rmle, t t double the cost on the South London line, hut for a 
train weighing between four and five times as much but capable 
of carrying only 34 times the number of passengers , thus the 
cost of steam traction per ton mile of train is about half that per 
ton mile of train for electric traction. Hut it is not on the cost 
per ton mile that Lhe success of a passenger line depends The 
real basis of comparmon is the cost per passenger mile, and here 
electric traction has great advantage over aleam, as the dead 
weight of the electric motor is small compared with the dead 
weight of steam loLomotives of the same power, and with electric 
motors the trains can he split up into smaller units at but slightly 
increased cost, so permitting a more frequent service We can 
not expect, therefore, that electric traction with our present 
knowledge will take the place of steam traction on our trunk 
lines , but it has its proper function in the working of Ihe under 
ground lines now projected for London, Pans, Berlio, and 
Brussels, and other large towns, and also I think on other urban 
lines, for example, on the Liverpool Overhead Railway, where 
trains of large carrying capacity are not required, but a frequent 
service is essential , and finally, also on those short lines, whether 
independent or hranches of the great trunk lines where water 
power is available When I undertook the construction of the 
Bessbrook line it was a condition that the cost of working should 
be less than the cod of working by steam, a condition which 
the fiisl six months of working showed to be successfully ful¬ 
filled When Messrs Mather and PJaLt undertook the con 
struction of the elecLric plant for Lhe City and South London 
Railway, they guaranteed that the cost of traction for a service 
of 8247 miles per week as actually run lhould not exceed 6 3 d 
per train mile, exclusive of the drivers’ wages. Their anticipa¬ 
tion! have been more than realised, the actual cost being 
5 id per train mile only There are, however, other projects 
both In America and on lhe continent for electric railways on 
which the special feature is to be an enormously high speed of 
travel, speeds of 150 and even 200 miles per hour being promised. 
With a aleam locomotive, involving the reciprocating motion of 
the piston and connecting rod, auch speeds are probably un¬ 
attainable, but they may be realised in the purely rotary motion 
of an electric motor But at such high speeds ■■ these the 
power required to overcome the air resistance Is of special con¬ 
sideration Probably up to speeds or 750 miles per hour, or 
even to higher limits still, the ordinary law of air resistance holds 
good, as the rale of disturbance is still less than the velocity of 
waves in air, but above these limits we leave the regions of 
ordinary locomotion and enter rather into the field of projectiles. 
Assuming, however, that the ordinary laws of air reals tonce do 
hold good, I calculate that the power required to propel an 
ordinary train 200 feet long at 200 miles per hour against the 
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resistance of air alone, apart from the frictional resistances 1 
would not be leas than 1700 hone power Though there is 
nothing to prevent the construction of electric locomotives cap¬ 
able of developing this or even greater power, the strength of 
Lhe materials at present at cdmmand will set a limit to the speeds 
which may be obtained 

In order that the engineer may realise the imperfection of all 
his works, it 19 well for him to be constrained from time to time 
10 contemplate the amount of energy involved in his final pur- 

? ose compared with the energy of the coal with which he staris 
have endeavoured to put before you to-night the losses that 
occur and the reasons for them, in some steps of the complex 
machine which constitutes an electric railway, so in conclusion 
I will draw your attention to the ultimate efficiency of the 
machine, starting with the coal and ending with the passenger 
carried through space The diagram on the wall, starting with 1 
the familiar 12,000,000 foot-pounds, the energy of a pound of , 
coal, shows the loss in each step, supposing it made with the 
most economical appliances known to the engineer, first in 
the boiler, then in the steam engine, generator dynamo, con¬ 
ductors, locomotives, in the dead weight of the train, tilt finally 
we arrive at the energy expended on the passenger himself, 
which we find to be 133,000 foot pounds, or but little more than 
1 per cent, of the energy with which we started It is Lrue in¬ 
deed that transportation is a more economical process than 
lighting with incandescent lamps, in which the final efficiency is 
about one-half percent , but whether in lighting or in traciion, 
when we consider that ninety nine parts arc now wasted for one 
part saved, we may realise that the future has greater possibilities 
than anything accomplished in the past 


HAIL STORMS' 

COME recent thunder and hail storms were so violent that they 
^ call for more ihan a passing notice, not only on account of 
their seventy, but also because they are well marked phenomena 
in our weather The district in which they were most severe is 
that around Narrabn, and the weather map for the day indicated 
this district as one in which storms would probably manifest great 
intensity The places from which Lhc best accounts have reached 
mo are Nirrabn, Avondale, Lhuly miles due north of Narra- 
brf, and Tulcumbah, fifty seven miles south east of Narrabri 
The Sydney weather chart at 9 1 m, on October 13, the day 
of those storms, shows us Lhat there was but little difference in 
pressure all over Australia 1 o the west of the overland tele¬ 
graph line it was slightly higher, over western New South Wales 
and Queensland lower, and higher again over the East Coast, 
in which the isobars clearly outline the area of relatively low 

f >ressure, and the kinks in them indicate disturbed conditions, 
ocal short lived storms, md before the day was over the infer¬ 
ence from the slate of pressure was fully justified, for storms of 

S xtreme violence occurred over the area, storms which swept down 
rent forest trees two and three feet in diameter. What ihis 
means in wind velocity 1 am unable lo say, the trees are eucalypti, 
and therefore the wood is bard and very strong, but they were 
treated as if they were reeds, and their strength was as nothing 
compared with the force of the wind 
These storms are common enough, but owing to Lhe sparse 
population they seldom pass over towns or dwellings In this 
instance such has been the case, and iu Lhe future as population 
increases similar cases must increase in number, for the storms 
ere abundant, indeed thrse storms form a well marked feature of 
our summer weather. As 1 rule they are disconnected, and Lhe 
mast violent part of the wind covers but two hundred or three 
hundred yards wide, and travels along vfllh great rapidity, leav¬ 
ing a narrow line of destruction in Its wake 
On the day in question heavy storms \frere reported at Good 
ooga, Annidale, two hundred and forty miles south east of 
Ooodooga, and at Grafton one Iiundreitnlfflea north east of Artm- 
dole Storms which seem ip have been quite disconnected, for 
Lhe earliest time was at Grafton, and os a rule Lhey come from 
the west, these are spoken of as severe norms, but were evidently 
Dot specially remarkable, nothing to compare with those In the 
Narrabri district to which I wish to direct your attention Un- 
fortanaialy, data for determining the rate of progress is not svatl- 
sfcle, although that as to the intensity of the storms a abundant 
1 may mention that three days before them storms, Lhat Is on 

* by H C. Buwll, F R.S btfon l)m Royal Society orN S. Walt*. 
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October 10, a similar storm passed over from Wilcanma Lo 
Sydney, a distance of four hundred and eighty miles, at the 
rate of fifty-five miles per hour , and I have before traced one 
over the same part of the colony, the rate being fifty seven miles 
per hour, but we have not traced a sufficient number to deter¬ 
mine an average rate, 

As to the velocity of Lhe wind along Lhe line of damage in 
these storms, we have no actual anemometer results, so far we 
have not had one which passed over one of Lhe anemometers, 
but judging from the damage done Lo large ami solid trees, 
two and even three feet in diameter, it cannot I think be 
less than one hundred and forty or one hundred and fifty mile* 
per hour 

We may now turn to the storms in the Narrabn district The 
storm reached Narrabn at 6 15pm, and the postmaster reports- 
that the storm which approached Narrabn from north west was 
accompained by thunder and lightning, but no hail, The wind, 
however, seems to have been of hurricane violence, trees two feet 
in diameter were torn up by the roots, limbs twelve inches through 
were snapped off i 'horC, a brick factory completely ruined r 
roofs, sign boards, and everything Lhat the wind could move 
went flying , in the language of the local newspaper, "sub¬ 
stantial brick buildings came tumbling in all directions, the 
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Photograph of iroa prrihrat d by hail 

air was full of Iron tubs, galvanised iron, and Lins of every 
description " 

In the district south of Narrabri the storm was even more 
severe At Tulcumbah Station, fifty seven miles south-east from 
Narrabri, at 8 p m on October 13, a violent thunder and hail 
storm broke over the homestead. It luted half an hoar, and 
Mr A D Griffiths, my info rib act and manager of the station, 
says, 11 I measured some of the hailstones, six and a half Inches 
in circumference, this was fifteen or twenty minutes after lhe 
storm, and I think I did not get the largest Neat morning I 
found Lhat nineteen sheep had been killed by the hail, also birds, 
kangaroo-rats, and other animals were found lying dead In all 
directions All Lhe windows eiposed Lo thestorni were broken,, 
and Lhe galvanised Iron roofing is denied from end to end, and 
msny sbeets cut through , in several cases the hailstones went 
through the iron, In one sheet I found thirty holes, and inanother 
more than silly The bark of the trees in the storm track was oil 
battered by the hail, and lhe fences and buildings bore traces of 
tba impact of [base great lumps of ice The stones were gener¬ 
ally triangular or conoidal in form, many having on uneven sur¬ 
face, which looked as lf it had been formed from Frozen drops of 
water collected Into masses, others had an opaque snow-like 
centre, perhaps the majority were Irke this, the remainder being 
like clear Ice. It Was only the larger stones lhat were Irregular 
as described, the smaller ones were generally rounded " 

At Avondale, thirty miles north of Narrabri, my inform an U 




574 


NATURE 


[April 13, 1893 


Mr 5 J, Dickson, says, “ From the 9Lhto the 13th of October, 
the weather wu unusually oppressive with threatening storms, 
and on Lhe evening of the 13th a heavy storm waj seen to be work¬ 
ing up from the wait accompanied by incessant lightning of every 
description, and about 8 pm, it broke over the homestead in all 
its fury, the wind was from south-west and of terrific force, and 
lhe min and hail were very severe The hailstones were as large 
as hen-eggs, and in some of the paddocks, one particularly, it 
pounded the herbage completely out, so that not a vestige of it 
was left, although before the storm came on. it was from sue to 
twelve laches high, and la other places strong variegated thistles 
three to four feet high were beaten down i reel some two feet 
thick, that the wind could not tear up by the roots, were snapped 
off short as if made of matchwood In the storm the hail killed 
birds innumerable, and even domestic fowls roosting on the trees 
were killed by it, and after the storm a large snake was found 
cut into two pieces by the hail, so at least it appeared On the 
open plain the hail laid four to six inches deep, and the whole 
country looked as if a heavy snowstorm had passed over it Trees 
in the track or the hail were completely denuded of leaves, and the 
-bark knocked off tree trunks and limbs The storm wind carried 
away outstatiom, unroofed Lhe hayshed, damaged the woolshed, 
and can-fcd away two sides of the house-verandah, and the sheets 
of iron from it were found nearly half a mile (30 chains) away to 
Lhe north east, round wall plates in the hayshed six to eight inches 
thick were broken to pieces, and the iron roofing on all the build¬ 
ings was battered by the had as if some one had pounded it with 
a hammer all over The storm track was only a mile to a mile 
and a half wide, at least the hail part Between 7 and 8pm, 
as the storm came up, there seemed to be a white bow in the 
sky, like a white lainbow stretching from north to south I 
have seen heavy storms before, but I never wish to see another 
like this The shearers were completely terrified, and all say 
that they have never experienced a storm like it, m fact, it 
beggars description and can hardly he realised Tt was an 
experience that we shall remember ai long as we live ” 

North of Narrabri, and especially between Narrabri and 
Avondale, the storms were very severe Midway between these 
place* and at Terry hi hi and Berrlgal Creek the wind worked 
gTeat destruction In the forest How violent it was may be 
gathered from the fact that great trees twelve feet in circum 
Terence at three feet from the ground, were snapped off short 
ten feet above the ground, or entirely stripped of their limbs 


SCIENTIFIC SERIAL 

American Meteorological yournal t March —Exploration ot 
the free air, by Prof M W Harrington The author considers 
that the conclusions to be drawn from weather maps are nearly 
exhausted, and that the reajon of the imperfection of meteoro¬ 
logy 11 the want of knowledge of what is going on in the free 
air Mountain observations give most important results, but 
they are still surface observations We know what goes on at 
the base of a cyclone, but not what occurs at the top Theories 
are deduced from cloud observations, but we lack actual know 
ledge of what Is going on above, and the only means available 
at present is systematic balloon observations. Prof Harrington 
thinks that such observations should be provided for by fundi 
from private sources —The general winds of the Atlantic Ocean, 
by Prof W M Davis The basis of this discussion Is the 
" Sailing Directory of the Atlantic Ocean,” published by the 
Deutsche Seewarte, and especially two generalised wind charts 
contained in the atlas accompanying that work The author classi¬ 
fies the winds as planetary (due to the earth’s rotation and the 
influence or the sun), terrestrial (the annual migration of the 
wind belts north and south, and the seasonal variations of 
velocity and direction), Including the Interruptions of continents 
and mountain ranges —The colours of clouay condensation, by 
Prof C Barns The author considers the problems connected 
with the condensation of water from moist air, and reviews the 
labours of Mr Altkcn and Mr Bidwell with reference to the 
particles of an opaque steam-let He also gives a minute de¬ 
scription of the apparatus employed In huown Investigations. 


SOCIETIES AND ACADEMIES 
London, 

Physical Society, March 24.— Prof A W. Rlkker, F.R.S , 
President, in the chair,—Several excellent photographs of flying 
bullets npd of the air waves produced by vibrating hammers, 
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were exhibited, the originals of which hod been taken by Prof 
Mach —A paper on the differential equation of electric flow was 
read by Mr T H Blakesley The object of Lhe paper is to 
show that Lhe ordinary mathematical expressions for electric 
flow fail to explain all known facts, and to point out that In 
order to interpret these facts certain properties of matter not 
usually recognised must be admitted The subject Is treated 
both algebraically and geometrically, in Lhe latter cue the 
magnitudes beinp represented by the projections of the sides of 
a triangle revolving in its own plane on a fixed line in that plane 
Taking the ordinary differential equation for a simple circuit 

dC 

having resistance and self-induction, viz , V-L= RC, it is 

shown that this takes no account or any energy except that | 
spent in heating the conductor, and that where radiation into 
space is concerned, it is necessary to introduce another term AC, 
where A Is a quantity of the nature of resistance It is further 
pointed out that if work be done outside the circuit, Lhe line 
which geometrically represents the induced E M F cannot be 
perpendicular to that indicating the current and "effective" 

E M h , the latter term being defined to mean the value of the 
quantity which 11 numerically equal to the product of the current 
into the resistance A magnetic phase lag must therefore exist 
The author also shows that a magnetic field induced in phase 
with Lhe magnetic induction would not result in a loss of energy, 
and no hysteresis could exist Under the same circumstances 
there could be no radiation of energy from au alternating 
magneL A Leyden jar discharging through a circuit having 
self-induction is next considered Taking the ordinary premises, 
it is shown that no provision is there made for energy radiated 
into space, and that magnetic lag is necessary for Lhe existence 
of such phenomena The differential equations for the variables 
m condenser discharges according to ordinary assumptions are 
shown to be of the same form, and the variables can be repre ' 
senled by the projection of the Rides of a triangle which 19 
simultaneously undergoing uniform rotation and linear logar¬ 
ithmic shrinking The rale of shrinking is the same as that of 
the radius vector of an equiangular spiral of characteristic angle 0, 

/K R 

where cob 0 -= */ l 2 9 R* ttnd R representing capacity, 

self induction, and resistance respectively The equations and 
their consequences are considered al some length, and several 
important properties brought out To allow for radiated energy, 

R must be virtually increased from R to R + A, and the total 
energy is divided between the circuit and the field In the ratio of 
K4o A If, therefore, the circumstances be inch that X is Urge 
compared with R, say by having high frequency, the healing of 
Lhe circuit may only be a small part of the total energy In 
I this direction the author thinks the true explanation of some of 
Tesla's experiments is to be found, the energy being expended 
chiefly in radiation and not in current through the experimenter’s 
bodv Prof Perry thought the C a R term would not represent 
Lhe neatinp of Lhe wire when lhe oscillations were rapid, owing^ 
to the distribution of current not being uniform over the 
section of the conductor. Maxwell had shown that certain 
throttling terms had to be considered In condenser 
discharges the complete equation would have many terms 
Prof O J Lodge said the oest definition of R In such case 
was that derived from Joule’s law rather than Lhat of Ohms 
Frequency was very important in the radiation of energy, but 
even at ordinary frequencies of alternator! tome energy was 
radiated Referring to Tesla’s experiments, he said the reason 
why no serious consequences followed, was (hat there was not 
much energy behind them High frequency might be initru 
mental In preventing injury, but this he thought remained to be 
proved Dr Sumpner pointed out Lhat looses other than C ft R 
(R being the ordinary resistance of the conductor) hod lo be 
taken into account In some easel, such as transformers on 
open circuit, the effective resistance might be 1000 times thaL 
of the coil To discuss completely the problem taken up by 
Mr Blakesley, It would be necessary to take account of non- 
uniform distribution or current, both across and along Lhe 
conductor, as well as the character of the magnetic and eiectiic 
fields surrounding the circuit Mr. Swinburne thought there 
was a tendency to over-estimate the rate of high-frequency 
currents, for unless the colli of transformers were assumed 
geometrically coincident, calculations were difficult. Errors of 
hundreds per cent were quite pool We. In Teala'i experiments 
no great power was Involved, for tha transformer could not 
give out any large power Mr, Blakesley, In reply, said tha 
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term R wu such that C 9 R represented the whole waste loss in 
the conductor, whilst A Included everything wasted outside the 
conductor,—A paper on the viscosity of liquids, by Prof J 
Perry, F R S., assisted by J Graham and C W Heath, was 
read by Prof Perry. The viscosity was tested by suspending 
a hollow cylinder within an annular trough containing the 
liquid, and mcsjuring the torque exerted on the cylinder when 
the trough rotated at various speeds about Its axis In the 
paper the equation of motion under the conditions of the ex¬ 
periment is discussed, the error introduced by auuming that 
the liquid mores in plane layers being shown to be about o 5 
per cent By measuring the viscous torques exerted with dif¬ 
ferent depths of liquid in the trough, the correction for Lhe edge 
of the suspended cylinder was found to be o S c m On plot¬ 
ting Lhe results obtained with sperm oil at different temperatures 
and constant speed, a discontinuity was noticed about 40° 
For a speed of nine revolutions a minute the viscosity (fi) could 
1>e very approximately calculated from the formula fi = 2 06 
<fl - 4 2)' below 40° C and p = 21 67 (5 - 4 2) ~ 1 ^ above 
40° C , 0 being the temperature Experiments on the change 
of density of sperm oil with temperature, made by Mr J B 
Knight, indicated a minimum density about 40° Subsequent 
experiments with other samples had not confirmed these ob 
nervations The paper contains several tables of the results 
obtained id various experiments Those performed at constant 
temperatures show lhat for slow speeds the torque is strictly 
proportional to speed, but afterwards increases more rapidly, 
probably owing to the critical speed having been exceeded 
After concluding the paper Prof Perry read a letter he had 
received from Prof Osborne Reynolds on the subject, who 
doubted whether the Irue critical velocities had been reached 
in the experiments In the particular arrangement employed, 
he would expect no critical velocity in the outer ring of liquid, 
whilst In lhe inner ring the molion would be unstable from the 
first Mr Rogera pointed out lhat experiments which corro 
borated Lhose of Prof Perry had been mnde by M Couette and 
published in Ann de Ch\m ct de Phys [6] xxu 


Geological Society, March 22 —VV H Hudleston, F R S , 
President, id the chair —The following communications were 
read —On the law of a new carnivorous dinosaur from the 
Oxford clay of Peterborough, by K Lydekker The author 
describes a fragment of the left side of a lower jaw of a carni¬ 
vorous dinosaur from the Oxford clay of Peterborough, in¬ 
dicating a new genus and species, which he names Sarioleitei 
Ltedst Some remarks were made on this paper by lhe Presi¬ 
dent and Prof Seeley —On a mammalian incisor from the 
Wealden of Hastings by R Lydekker In this paper a small 
rodent like tooth from the Wealden of Hastings, belonging to 
Sir John Evans, K.C B , is described It is probably the front 
tooth of one of (he mammalian genera found in the Purbeck 
Beds, as may be gathered from American specimens The read¬ 
ing of this paper was followed by a discussion, In which the 
^President, Sir John Evans, Mr C Dawson, Mr Oldfield 
Thomas, Dr Forsyth-Major, Dr H, Woodward, and Lheauthor 
took part —On an Intrusion of Muscovite blotite-gneiss in the 
south eastern Highlands, and its accompanying thermo-metamor- 
phlsm, by George Barrow, of the Geological Survey. (Com 
munlcated by permission of the Director General of the 
Geological Survey ) The area to which this paper refers lies 
in the north eastern pan of Forfarshire, and is drained by the 
two Elks The author first describes the distribution, mode of 
■occurrence, and petrological characters of the intrusive masses. 
In the north-western portion of the area the intrusive rock is 
always a gneiss, and occurs in thin tongues which permeate the 
surrounding rocks Towards the south esst these tongues 
amalgamate and form large masses, in which the foliation li 
less marked Moreover, in this dlrectloq Lhe large masses are 
often fringed with pegmatite, especially on their southern and 
eastern edges. Where the rock iJ a gneiss, it is composed of 
ollgoclase, muscovite, biotlte, and quarts, bnt contains no 
ml croc line As the gnelasose character becomes lex§ marked, 

the oltgodase diminishes in amount, and mlcrocllne begins to 
appear, especially towards the margins of the mattes. In the 
moat souln-easterly of these microdme is greatly In excess of 
ollgoclase. The differences in structure and composition of these 
mattes are believed by ibe author to be diie to the straining off 
of the Crystals of earlier consolidation daring intrusion under 
great pre ssu re The still liquid pot ash-bearing portion of the 
magma drai squeezed out and forced into every plane of weak- 
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□ess in Lhe surrounding rocks , and lhat portion of it which 
contained the highest percentage of potash finally consolidated 
as pegmatite Special attention is directed to the distribution 
of pegmatite Tins rock is widely distributed in the Southern 
Highlands, and cuts across every known system of folding It 
is consequently newer than any member of the metamorphic 
senes lhe surrounding metamorphic schists are next dealt 
with These are remarkable for tneir highly crystalline con¬ 
dition, and also on account of the presence of many minerals 
known to occur in regions where thermo-mclamorphism has 
taken place, The characters of Lhe more important minerals 
arc described in detail The rocks of the metamphonc area 
become less and less crystalline as they are followed towards the 
Highland border Three zones, characterised respectively by 
the minerals Billimamte, cyanile, and staurolite, have been 
roughly mapped The more important rocks found in these 
zones are described in detail, and evidence is given to show Lhat 
the boundaries between the zones do not in all cases coincide 
with the sLrike of the rocks Thus, a thin bed of quartzite, 
which retains its character in consequence of the simplicity of 
its chemical composition, may be followed through all the 
zones , whereas lhe bed adjacent to it 11 In Lhe outer zone a 
staurolite schist, in the intermediate zone a cyamie gneiss, and 
near the contact with the igneous rock a coarse sillimamte-gneiss 
Evidence is given to show that the original rocks formed a sedi 
menlary scries The phenomena are compared wilh those of 
other areas where thermo metamorphism has taken place , and 
the conclusion is reached that the differences are of degree raLher 
than of kind The special features of the area In quesnon are 
attributed to the depin at which the change was produced The 
paper is illustrated by a map of the district and a table of original 
analyses, This paper gave rise to a discussion, in which lhe 
president. Prof Judd, Mr Rutley, General McMahon, Di 
Hicks, Mr Mart, Dr Du Riche Preller, Mr Teall, and the 
author took part 

Zoological Society, March 28 —Sir W II Flower, 
KCB, LLD, hkb. President, in the chair —A report 
was read, drawn up by Mr A Thomson, the Society's head- 
keeper, on the insects bred in the insect-house during the past 
season —A communication was read from Mr Herbert Druce, 
giving an account of some new species of Lepidoptera Heterocera, 
chiefly from Central and South America —Mr F E Beddard, 
FRS, read a paper on the brain of the African elephant The 
author gave reasons for disagreeing with some of the conclusion:) 
of Dr Krueg, but confirmed others The outline is more like 
that of the carnivorous than the ungulate brain, but the principal 
furrows appear to be arranged on a plan characteristic of the 
elephanhOB —Mr W T Blanford showed Lhat the various 
names hitherto employed in systematic works for the bird called 
by Jerdon the Himalayan cuckoo ( Cueu/us himalayanus, 
C s trial us t and C wirmudius) belonged to other species He 
also gave reasons for not adopting S. Muller’s C canoroides , 
and accepted the term C saturatus, Hodgson, as the correct 
scientific name —A communication was read from Mr F. M 
Woodward, entitled " Further observations on the genitalia of 
British earthworms ” This paper chiefly dealt with supple 
menlary gonads which were found to be much more common 
than had been supposed , in one specimen an hermaphrodite 
gland wu discovered in addition to teatea and ovaries 

Entomological Society, March 29 —Henry John Etwes, 
President, in the chair.—Mr G C Champion exhibited a Living 
specimen of a luminous species of Pyrophoruj t which had been 
found in an orchid house in Dorking It was supposed to have 
emerged from the roots 0/ a species of Caliltya from Colombia 
— Mr A. H, Jones exhibited hvlDg full-grown larv* of 
Chornies janusy found by Mr. Frederic Raine, at Hytres, 
feeding on Arbutus unedo —Surgeon-Captain Minders exhi¬ 
bited a series of Lv«*nd theophrastuj from Rawal Pindi, show¬ 
ing climiLal variations, the rainy-seoson form being of darker 
coloration, and larger than (tut occurring In the dry season 
The ground colour of the former on the under surface was 
markedly whfle wilh deep black itrie , in the latter form the 
ground colour wu distinctly reddish, and the marking reduced 
to reddish 11 dm, He sold that the latter form had been de 
scribed as L . alter aim —Mr S G. Ci Russell exhibited a beau¬ 
tiful variety 0/ Argynnu selene, taken near Fleet, Hants , t wo 
varieties of A stlene from Abbot’s Wood, Sussex, typical 
specimens of A silent and A euphrosyne for comparison , and 
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a remarkable variety of Puns napi from Woking —Mr C, J 
Gahan exhibited a microscopic preparation of the antenna of 
the larva of a beetle {Piciotftchus) } for the purpose of demon¬ 
strating the sensory nature of the so-called " appendix " of the 
antenna. Since he wrote a note describing this structure, a 
short time ago, he found that Prof Beauregard had already 
suggested its sensory character, and was Inclined to believe that 
it was an auditory organ —Mr II Goes exhibited a specimen 
of Trogus Iapidalor t Grav , believed to have been brea from a 
larva of Papilio machaon, taken in Norfolk by Major General 
Carden Mr Gobi btaled that he sent the specimen to the 
Rev T A Marshall, who said it was a well-known parasite of 
P machaon on the Continent, but not proved to exist in the 
United Kingdom —Mr F Mernficld said he knew this para 
site, and had bred several specimens of it from pupa of 
P machaon received from Spain —Colonel Swmhoe read a 
paper, entitled "The Lepldoptera of the Khasia Hills Part I ” 
\ long and interesting discussion ensued, in which Mr Elwes, 
Mr Hampson, Colonel Swinhoc and others look part —Mr 
W Bartlett Calvert communicated a paper entitled "New 
Chilian Lepldoptera ’ —Mr J W Shipp communicated a 
paper entitled "On a New Sptcies of the Genus Phalacro* 
gnathus 11 


touching each other, and arranged in a line nearly east and 
west, forming a very regular street At the end was a sort of 
square enclosure of stone, measuring about 25 bp 3 m , with a 
door towards the south Inside it presented a circular cavity, 
30 cm in diameter and 20 cm deep, which aUll appeared to 
contain ashes, and whose clay walls were baked to a depth of 
about 4 cm, Similar hearths have been found among the Kabyles 
of Algiers. Near this structure was another, of circular form, 
built of rough blocks of lime'lone and sandstone, with a tri¬ 
angular door built of two enormous blocks of sandstone, joining 
at the top, and leaving a space of 50 cm at the bottom Thi* 
hut also showed traces of cooking operations A Utile further 
on came a senes of seven similar huts, followed by two larger 
ones without hearths, and finally two more like the tint The 
total lengLh of the village was 114 m AIL the masonry consisted 
of blocks of limestone or sandstone, cemented with clay A 
large number ofstone and flint implements was found, including 
half a dozen sandstone hatchets, polished or prepared for 
polishing The village is, curiously enough, situated at the very 
bottom of the valley 


BOOKS AND PAMPHLETS RECEIVED 


Paris 

Academy of Sciences, April 4 —M LcEwy in the 
chair —On the construction of the chart of the heavens , 
numerical application of the method of attaching neigh¬ 
bouring negatives, by M Maurice Lcewy —Remarks on M 
Jnubin's note relating to the measurement of large differences 
of phase in while light, by M A Cornu —On the approximate 
representation of experimental functions between given limits, 
by M Vallier —On the bcnzeneaio cyan ace tic ethers and their 
analogues, by MM A. Haller and E Brancovici —Measure¬ 
ment of the parallel of 47° 30' in Russia, by M Venukoff 
The parallel was measured from the meridian of Kichinev, near 
Lhe Roumanian frontier, to that of Astrakhan, on Lhe Lower 
Volga, the difference of longitude being 19 0 II' 55* II The 
measurements gave 1,446,462 m for the length of lhe arc, or 
75,336 m per degree of longitude But this mean value is not 
everywhere attained Between Rostov on the-Don and Sarepta 
the geodetic arc exceeds the astronomical one by 15" 26, whilst 
between Sarepta and Astrakhan the astronomical arc is the 
larger by 9" 82 This deviation shows a remarkable agree 
ment with that obtained ip the measurement of the 52nd 
parallel and indicates that the plains of Eastern Russia are 
formed according to the same geometrical law over a vast area 
A comparison of the results for the two arcs, with reference to the 
length of the meridian measured from the North Cape to Dorpat 
ana the Lower Danube, indicates a polar depression of 1 in 299 65, 
which agrees closely with that found by Beisel for Germany in 
1841 (1 in 299 26), but differs from that of Clarke (1 In 293 46) — 
Condensation experiments of (he acetylcyanacetic adds with the 
phenols, by M A Held. —Synthes's of erythnlc, by M. G 
Grlner —Action of temperature upon the rotatory power of 
liquids, by M, A Algnan Reasoning from the tact that the 
oxide of uobutylamyl presents a rotatory power which changes 
ns sign at -30°, M. Colson has concluded that "chemical 
constitution does not appear to be the preponderating factor In 
the value or the sign of the rotatory power.** But the fact 
referred to can be explained aa the effect of the mixture of a 
negative and a positive Totaling substance respectively A 
mixture of essence of terebenlhme (left-handed) and camphor 
(right-bonded) was dissolved in benzene, and observed through 
the 20 cm. tube of tbe polanmeter In different kinds of light 
This mixture changed from negative to positive at a temperature 
between fit* and 73X for red light, between 13° and 33* C. for 
yellow light, and was positive for all the temperatures lor green 
light, tbe angle of rotation being 2*24* at 13°, and 6° 43' at 
90* C. To explain M Colson’s observation, It Is not even 
neccuory to aianms that the oxide contains two substances or 
rotatory powers of different signs It suffices to admit, as bas 
been done in the case of solutions of tartaric add, that tbe 
molecules of kobatylamyl are susceptible of polymerisation in 
the liquid stale, so that the sign of the rotatory power character¬ 
ising the molecule of the substance Is that observed at the higher 
temperatures —Neolithic village of the Roche-aU-Diable, near 
Tesnlfcrea, canton of Lorez-le-Bocage (Sefne-et-Mamc), by^M. 
Arm and Yird In the coarse of excavations In the valley of 

Lunara a village was discovered of a type not met with ap to 
now It conabti of a series of groan a-works of equate nuts 
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THURSDAY, APRIL 20, 1893 

THE NEW' UNIVERSITY FOR LONDON 

HE long procession of witnesses which for months 
past has been defiling before Lhe “ Gresham Univer¬ 
sity Commission JI has at length come to an end The 
Commissioners are now, we suppose, engaged in con¬ 
structing a scheme for the constitution of the University 
Their manner of performing the first portion of their task 
has been open to criticism More may be heard here¬ 
after of Lhe extraordinary refusal to furnish the witnesses 
with copies of their own evidence, and of the still 
more remarkable fact that, though the majority were 
denied copies of what they themselves had said, excep¬ 
tions were made in the case of certain favoured persuns 
who were allowed to see and to contradict the evidence 
of others 

While the Commission has been silting several 
schemes for the constitution of the new University have 
been proposed I11 spite of certain important differences 
there is one most important point on which they are 
generally in accord It is not too much to say that— 
with no more exceptions than are necessary to prove the 
sple—every one interested in the future development of 
the higher education in London agrees that there should 
be but one university in the metropolis, and that it should 
not (as was proposed in the discredited Gresham scheme) 
be a loose federation of competing colleges It cannot 
be too strongly urged that the object of a univeisity is the 
promotion and the diffusion of learning, not the ag¬ 
grandisement ofeducationil institutions Every student 
in London who can pas3 the prescribed examinations 
can at present obtain a degree No change in existing 
arrangements need be made unless it can be shown b> 
some other method students could be attracted in greater 
numbers, or could be turned out at the end of their 
university careers with a greater mastery of the branches 
of knowledge which they have studied These ends will 
not be attained by giving to the existing colleges the 
Aght to agree among themselves as to the conditions on 
which degrees are to be bestowed, and leaving the existing 
university as a rival whom they will immediately be 
tempted to undersell If public money were bestowed on 
such a university it would merely be scrambled for by 
the constituent colleges, and would be spent in a rivalry 
in which the minimum advantage to learning would be 
produced by the maximum waste of funds 

If London is to have a University worthy of the name, 
if Parliament, the City Companies, and the London 
County Council are to provide it with the means abso¬ 
lutely necessary for its proper equipment, the University 
must be endowed with powers which will enable it to 
fashion the Colleges to meet the needs of London It 
must be freed from, not fettered and hampered by, the 
necessity of maintaining in precisely tbeir present 
form arrangements which are themselves in large 
measure the result of the religious animosities of fifty 
I yean ago. 

But while this fundamental fact must in every way be 
NO. 1225 , VOL. 471 


insisted on, it would, of course, be absurd to attempt to 
compel the governing bodies of existing institutions to 
surrender all their rights off hand, or to treat as hostile 
men who have been doing their best for the public good 
amid great difficulties and with too little public sympathy 
We cannot, therefore, but hope that the Commission 
may recommend, and the Colleges accept, some such 
plan as that recently proposed by the Professorial 
Association 

In this scheme a praiseworthy attempt has been made 
to combine a rigid insistence on the conditions necessary 
for Lhe future success of Lhe University, with a due regard 
for the susceptibilities of the Colleges out of which it 
will in part be constituted It is proposed that the 
Governing Llody shall consist of the Chancellor and 
Lhe Vice Chancellor, and twenty-live Professors (each of 
whom shall be elected annually by the Professors of a 
definite group of cognate subjects), together with fourteen 
members nominated by the Crown, four members nomi¬ 
nated by its Corporation and Lhe London County 
Council, three representatives of Convocation, and four 
members, not being teachers in the University nomi¬ 
nated by the Governing Body itself 

The lasL provision would enable the Court—as the 
Governing Body is called -to give temporary orpermanent 
representation to public or semi-public bodies which it 
might be desirable to attach to the University It is also 
proposed that the arrangements between the University 
and the existing colleges shall be negociated by a 
Statutory Commission with very wide powers, subject 
always to the condition that every Professor of the 
University, wherever he may teach, shall be appointed 
and paid by the Univeisity To this Commission is en 
trusted the task of selecting in the first instance' the 
fourteen members of the Court, whose successors will be 
nominated by the Crown The choice is to be made 
“from among lhe existing members of the Senate of the 
University of London, and from members of the 
governing bodies of those colleges which may be incor¬ 
porated, in such proportion as may seem advisable to the 
Commission, having regard to the importance of the 
vested interests involved, and to the magnitude of the 
educational resources which may be placed by each at 
the disposal of the new University These initial ap¬ 
pointments are to last for ten years, and at the end of ten 
years, or in the event of vacancy through death or 
resignation, the appointments are to be made by the 
Crown " Subject to the general control of the Court the 
Professors of the University are to have charge of all 
purely educational matters 

The colleges named as those which it is desirable 
to bring into connection with the University arc (in 
alphabetical order) Bedford College, the Central Insti¬ 
tution of the City and Guilds Institute, Gresham College, 
King's College, the Medical Schools, the Royal College 
of Science, and University College, while there are other 
institutions, especially those giving instruction in Fine 
Arts and in Law, with which it may be possible for th e 
University to establish relations It is also proposed 
i that the University should have the power to appoint or 
| to recognise teachers giving instruction of a more or less 
I academic character at institutions or colleges, the objects 
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or lhe standing of which render complete incorporation 
wiLh Lhe University undesirable, and to institute 
H University Extension n lectures, always, however, sub¬ 
ject to the condition that the teaching functions of the 
University are to be confined to the metropolitan area 
The examinations of the existing University of London 
would of com se he carried on, so that in this part of its 
work the University would maintain its connection with 
all parts of the kingdom, and indeed of the empire 
In all these points the suggestions of the Association 
appear to us to be eminently practical It is hopeless to 
expect a solution of the problem to which every one will 
agree The first desideratum is to secure the establish¬ 
ment Of a new non-federal teaching University, and then 
to give a statutory commission the power to make bar¬ 
gains with the existing colleges, which must either assenL 
to reasonable terms rr be left out^ule Lhe University 
altogether If any Governing Body consents to a close 
incorporation with the University it will secure repre¬ 
sentation on the Comt both from among iLs lay members 
and its Professors When the University is fairly started 
the Crown will select persons who are or are not connected 
with the Colleges as may seem desirable Ihe Medical 
Schools will be free to make terms with the Statutory 
Commission or to lemain independent as they please 
Of course the Commission ought to be as strong as pos¬ 
sible, and much will depend on it, buL with the suggested 
constitution it would be impossible to make the University 
a federation It would be independent of and superior 
to the Colleges It would be powerful and important 
enough to bulk large even in London, and to attract 
help both from the btate and the Municipality 


COM FAR A TIVE GEOLOG V 

Text Book of Comparative Geology By L Kayser, 
Ph D , Professor of Geology in the University of Mar- 
buig Translated and edited by Philip Lakej MA, 
FGS, late Harkness Scholar in the University of 
Cambridge With 596 Illustrations (73 plates and 70 
figures in the text) (London Swan Sonnenschein 
New York Macmillan and Co , 1893 ) 

A MONO works dealing with stratigraphical or his- 
* *■ torical geology, Dr E Kayser’s "Lehrbuch der 
geologischen Formationskunde 11 holds a deservedly high 
place The account given in this work of the several 
geological systems, as displayed in Germany, is very full 
and complete ; and the comparisons of the German strata 
with their equivalents in other parts of Europe are for 
the most part judicious and accurate A very striking 
and admirable feature of the book is its wealth of illus¬ 
tration , carefully selected specimens of the character¬ 
istic fossils of the several formations, are figured in such 
a way as to be clearly recognisable, and there is probably 
no text-book of the kind in which the number of forms 
thus represented is anything like so great 

We cannot but think that Mr Lake has rendered a 
great service to geological students in this country by 
translating Dr. KayseFs admirable text-book , and for the 
general manner in which he has performed his task we 
havQ nothing but praise When a detailed examination 
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of the book is made, however, it is impossible not to be 
struck with a certain inequality of treatment on the part 
of the editor and as we sincerely hope this excellent 
book may reach a second edition, it may be well to call 
attention to points in which it is certainly susceptible of 
improvement 

There are two ways in which a teacher of geology in 
any particular counLry may advantageously introduce his 
students to the comparative study of the several forma 
tions He may, in the first instance, describe the for 
mation as displayed in an areawhere his students can make 
direct acquaintance with it, and Lhen proceed to point 
out the resemblances and dilTerences presented by the 
various foreign equivalents of the formation , and there is 
certainly much to be said in favour of thus making geology 
11 begin at home J But, inasmuch as the several systems 
of strata are very unequally developed in different areas, 
there is often a very obvious advantage in following a 
diflerent plan If the district in which the most 
perfect exhibition of a system of strata can be studied 
be selected as the type % and all other areas be directly 
compared with this typical representation of the system, 
it is evident that a more satisfactory account of a forma¬ 
tion can thus be given in a limited space than is possible 
by the other method 

Now us regards the Fal.cozoic formations, we think 
that Mr Lake has been very happy in the methods he 
has adopted In the case of the Cambrian, Ordovician, 
Silurian, and Carboniferous systems, he has commenced 
with an account of their development in the British 
Islands The Devonian and Permian are, however, 
differently dealt with, the type of Lhe first being sought 
m the EifeL and of the second in Central Germany 
Nothing could be better for the purpose aimed at than 
this blending of the two different methods of treatment 
to which we have referred 

In his preface the author acknowledges the assistance 
received from Mr Marr and Prof Lebour in preparing 
the account of the Paleozoic rocks , and every one must 
be satisfied with the general accuracy and fulnesB of treat¬ 
ment of the British strata and their equivalents, so far as 
the great Palaeozoic systems are concerned. 

The most serious criticism which we have to offer with 
respect to this earlier portion of the work is as regards 
the limits adopte d for the Cambrian Mr Lake divides 
this system into three portions, characterised by the 
Olentllus , the Paradoxtdes , and the Ohnus fauna re 
spectively, he nevertheless Lakes away from the Cambrian 
the Tremadoc beds, in which OUnus 13 so abundant, and 
makes them the base of the Ordovician We think that, 
in a work intended for English students, it would have 
been better to have followed the practice which has 
hitherto prevailed in this country, and to have included 
the Tremadoc in the Cambrian, giving a reference to Dr 
Kayser's views in a footnote 

We also find in the preface an admission that “addi¬ 
tions are most numerous in the first half of the work, 
while in the latter half the greatness of the subject and 
the limits of space have made themselves more severely 
felt ” In the account of the Jurassic and Cretaceous 
strata there are not a few important facts with respect t^ 
the British representatives of those systems that arc 
altogether omitted , while there is, we think, a dispropor 
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tionate amount of space given to somefoieign equnalents 
It is when we come to the Tertiary strata, however, that 
we are most painfully impressed by the inadequacy of thi 
treatment of some veiy essential matters I he British 
Eocenes have about half 1 p ige devoted lo them , there 
is no mention of the Hampshire Ilasin as distinct from 
thaLof London , and the table of strata given is neither 
Lhat of one basin nor the other, but an awkward combina¬ 
tion of beds from both l he 1 nglish Oligocene is clis 
missed in about a dozen lines, and no mention is made of 
ihe rich and varied manne fauna of the New Forest 
About the same amount of spare is devoted to the Pliocene 
of East Anglia (that of the South Downs and Cornwall 
not being even mentioned), while the highly developed 
Pliocene of Belgium has assigned lo it only a single line 

We make these remarks, not with any desire to find 
fault, but in order to call the author's attention to the 
fact that, in its presenL state, the work would be almost 
useless to an English student, unless he used it in con¬ 
junction with another geological lest book, in which the 
British formations had received more adequate treatment 
IfLhemnre vigorous editing, which bis made the first 
part of this book so excellent, were applied to the latter 
half of the volume, we should Lhcnhave an almost perfect 
work, and one which would find a place in every scientific 
library 

With all its faults, however, we have a text-book of 
stratigraphical geology winch is supenor to all its prede¬ 
cessors in respect to its illustrations, and its thorough¬ 
ness The copious index is of the greatest value, though 
the work would be unproved by some additions to the 
references and the substitution in all cases of citations 
of original memoirs in the place of w jrks giving infor¬ 
mation at second hand 

The plan of treatment of the several geological systems 
is excellent The histoi ical account of the establishment 
of the particular division and grouping of the strata is 
followed by sketches of the development of the system in 
the chief European areas, concluding in certain cases with 
shorter notices of some of the extra-European equivalents 
This account of the stratigraphy of the system is followed 

an admirable sketch of its paleontology 

There are two portions of the book which, to make the 
work suitable as a manual for English students, require 
to be greatly modified, if not altogether rewritten These 
are the chapters relating to the Archaean and the 
11 Diluvium’* respectively We can readily understand 
that the editor would shrink from so drastic a remedy as 
we suggest, and yet the views expressed in the book before 
us, upon the oldest and youngest of th; formations re¬ 
spectively, are so entirely at variance with those which the 
beginner is likely to hear from any recognised teacher of 
geology in this country, that it is scaYtely fair to students 
to allow them to stand in their present form. In the same 
way the uncompromising statements concerning the 
difference between the eruptive rocks associated with the 
tertiary and those of older geological epochs require 
.serious qualification If the editor felt that be could not, 
in fairness to the original author, make the necessary 
tomisiioni or alterations in the text, he might have ap¬ 
pended notes in which the attention of the student is called 
to statements that are at variance with the instruction he 
would ordinarily receive in this country 
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Although we hive felt it to be ourduL) to call attention 
to certain imperfections and blemishes in this book, we 
must repeat our vcidict concerning 11s general excellence, 
and the hope LhaL an opporLuniLy will soon be afforded 
to its editor of preparing a second ediLio i, in which these 
imperfections and blemishes niri\ be lemoved 


THE BALTIC SHIP-CANAL 

Dtr Nord-Ostscc Kanal Von C Beseke (Kiel and 

Le.psic Lipsuis and Tischer, 1H93 ) 

F 'OREMOST among the engineering works of the 
latter part of the nineteenth century must assuredly 
I be placed the magnificent maritime canals, which afford 
| such conspicuous evidence of industrial skill and enter- 
1 prise , and of these great works few will yield in point of 
1 size and importance to the new sea-way between the North 
I Sea and the Baltic, the history and progress of which 
is 'so ably described by Herr Beseke in the present 
I volume 

Ihe idea of such a canal has been under consideration 
for five centuries, and one of the most interesting chapters 
in Lhe book is lhat which enumerates no less than sixteen 
schemes which have from time to time been propounded 
! for Lhe accomplishment of this difficult problem These 
different projects are rendered all the more intelligible 
by means of a sketch map, indicating the various lines 
proposed, the majority of which, having their origin in 
the estuary of the Elbe, passed transversely across the 
Schleswig-Holstein peninsula to points in the vicinity of 
Kiel or Lubeck 

■ The inception of the presenL undertaking dates from 
I October 19, 1883, when the Chancellor of State was 
directed by Imperial rescript to reporL upon the execution 
of a canal from Kiel to the mouth of the Elbe The plans, 
prepared in conform ty with this decree, were adopted, 
with trifling modifications, on March 16, 1886, the 
execution of the works being entrusted to a State Coni 
1 mission in July of the same year, and the first stone was 
laid by the Emperor William I with an imposing cere- 
I mony on June 3, 1BH7 


The total length of the projected canaJ is about 61 
English miles, the width at the water-line is 197 feet, and 

a t frh* h rvm ' * ‘ 1 1 “ *’ ’ 


| depth is nearly 28 feet It is shown by means of a diagram 
that not only will two of the Urgent Baltic merchan t 
! vessels pass one another without diflfi:ulty, but also that 


1 there is room for a vessel of this type to give way to one 
of the finest ironclads of the German navy, such as Lhe 
Kotug Wilhelm , with a displacement of 9757 tons 
Special passing stations have, however, also been ai- 
ranged at intervals, similar to those on the Suez Canal 
The coat of the works was originally estimated at 
j£7,8oo,ooo, which provides for 77,400,000 cubic metres 
of excavation, and all requisite contractors’ plant and 
materials, entrance Locks, bridges, and harbour works, as 
also for the forts needed to protect the western approach 
to the canal. 

A most curious chapter is "that which deals with the 
provision made for the conduct of the enterprise, and for 
the housing and accommodation of the large staff of 
workpeople engaged 'therein The sub-contractors for 
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the vinous sections into which the works were divided— 
15 in number—hid, under conditions carefully specified, 
to construct barracks for the staff of workers The can¬ 
teen arrangements were all carefully thought out, and the 
prices of food were regulated by fixed tariff The sizes 
of dormitories were prescribed , hospitals and laundries 
have to be provided, and all the sanitary arrangements 
appear to be most complete 

It was a condition of their engagement that the work¬ 
people should be at least seventeen years of age, no 
Socialists or Anarchists might be employed, and all 
drunken and dissolute persons weie liable to instant dis¬ 
missal Some of the regulations appear slightly auto¬ 
cratic, but doubtless with 1 population of from 6000 to 
8000 persons brought together from all parts of Germany, 
such as was to be found on certain of the sections, it was 
necessary to insist upon a very severe discipline We 
are assured by the author that hitherto these rules have 
worked satisfactorily A detailed account is given of the 
four bridge^ required for the railway crossings, also of the 
numerous ferries and of the massive constructions needed 
to form the entrance locks of the canal at either end 
The waLer-level of the canal is almost coincident with 
that of the Baltic So that on 340 days in the year the 
sluices can remain open, and the lock-gates into the Kibe 
can be opened daily at certain states of the tide , the water 
in the canal is to be at one uniform level throughout 
Inconsequence of the advanced state of the works it 
seems probable that the undertaking may be formally 
opened for traffic at the period originally contemplated, in 
the summer of 1895 Steamers will be permitted to 
propel themselves at a mean speed of about six miles an 
hour, and sailing vessels and barges will be towed in train 
through the canal by steam-tugs provided for this purpose 
Herr Beseke presents us with most exhaustive statistics 
showing the saving in time caused by the U9e of the canal 
as Contrasted with the dangerous passage round the coast 
of Denmark, and a wreck chart of the entrance of the 
Baltic serves as an effective object-lesson of the value to 
navigation of this new sea-way 

In the concluding chapters we find most ample details 
of the volume of Baltic commerce and of the tonnage en¬ 
gaged therein, both in the form of steamers and sailing 
vessels, and excellent diagrams and charts have been 
specially prepared by the author to render these facts 
readily Intelligible to the public Nor does Herr Beseke 
omit to treat of the industrial value of these works and of 
their importance to the Fatherland, both from the military 
and naval aspects , in fact their political significance is 
shown to be enormous 

The volume contains a mass of well-digested mforma 
tion upon an undertaking concerning which but little has 
hitherto been heard in this country, but which 19 destined 
to exert a powerful influence upon the commerce of the 
states bordering upon the Baltic 


OUR BOOK SHELF\ 

Laws and Proptrtus of Matter . By R T Glazebrook, 
M A , F R S, (London , Kegan Paul, Trench, Trubner 
and Co j 1893 ) 

This Is toe latest addition to the manuals on " Modern 
Science ” which are appearing under the direction of Sir 
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John Lubbock It is concerned with the meaning of the 
terms applied to matter, and wiLh the principal properties 
which inaLter possesses, and contains chapters upon units 
of measurement, force and motion, work and energy, the 
foi rrs of matter and of energy, and upon the properties of 
solids, liquids, and gases 

1 lie book is an excellent introduction to the study of 
the physical properties of substances, and meets the mam 
difficulty of the beginner by supplying him with sound 
ideas on the ground-work of his subject It is indeed a 
matter for regret that there are so lew similar books on 
other branches of science 

Although the propeities discussed aie almost entirely 
mechanical or physical, the author occasionally touches 
upon the subject matter of chemistry, and here the 
chemical leader may peihaps be puzzled to find the term 
“molecule” applied in cases where he has been taught to 
use the term “atom” I he molecular weights given on 
p 184, for example, .are the ordinary atomic weights ol 
the chemist It is impossible, however, to correctly dis¬ 
cuss even such chemical phenomena as are given in the 
book, without employing the conception of atom as well 
as that of molecule Thus on p 1 83 it is stated that “ by 
adding to each molecule of carbonic oxide a second 
molecule of oxygen we get carbonic acid ” This con¬ 
clusion is not in harmony with Avogadro's hy pothesi*, for 
carbonic oxide unites with half its volume of oxygen to 
form carbonic acid 

The value 411 is much higher than those recently 
obtained for the critical temperature of water On p ly 
“dynes in a given mass” should be “dynes in a gi^cn 
weight” The formula- on pp 164 and 180 arc 110L cor¬ 
rectly printed J VV R 

The Partition of Africa By J Scott Kellie (London 

hldward Stanford, 1B93 ) 

Th? author of this book does not wish it to be reg n tied 
as a contribution either to the geography of Africa or to 
the history of African exploration Mis object has been 
to present " a brief connected narrative of the remarkable 
events which, during the last eight years, have led to the 
partition of the bulk of Africa among certain of the powei s 
of Europe” In carrying out this purpose, Mr Keltie 
displays wide knowledge, sound judgment, and an ad¬ 
mirable power of lucid and effective exposition The 
details of his narrative do not come within the scope of 
Nature, but we may noLe that in his occasional references 
to the scientific aspects of the subject he invariably give-* 
evidence of a thorough grasp of the principles which ban 
alone be of vital service in tne study of geography This 
is especially true of a luminous and interesting chapter on 
“ the economic value of Africa " The importance of the 
work is greatly increased by a large number of carefullj- 
selected and well-executed maps 

Forest Tithes , and other Studies from Nature By 1 

Son of the Marshes Edited by J A. Owen (London 

Smith, Elder, and Co, 1893) 

By “ forest tithes ” are meant ihe quantities of food 
secured at the expense of rural folk by wild creatures of 
the moorlands The subject is an attractive one, and in 
dealing with it the author of this little volume pre 
sents many bright and lively sketches of animal life 
The essays on other subjects are in their own way not 
less pleasant They all display an ardent love of nature 
and a remarkable power of minute and accurate observa 
tion—qualities which have won for “a Son of the 
Marches” a place of his own among the popular writers 
of the day Some of the articles have already appeal 6 ^ 
in various publications , others are now printed for the 
first time 
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LETTERS TO THE EDITOR 

[TMt Editor does not hold himself responsible for opinions ex 
pressed by hit correspondents Neither can he unde) take 
to return , or to cones fond with the wuitts of , rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Locusts at Great Elevations 

The following account of the occurrence of swarms of locu^a 
at great elevation!) in the Himalaya, and these snipping lurch 
trees, is from a privately printed recoid of an expedition io the 
northeast of Kinchinjunga, in 1S91, by Mr WhiLr, the Hiilish 
resident In Sikkim That flights of locusts are carried from 
the plains of India up to great heights in the Himalaya 1^ a 
well-known fact , but not, l think, in the numbers nor with ihc 
results to birch or other forest Lrees here reumled 

The Camp, April J D Hooker 

11 On July 19, 1891, I crossed the Lunglala Pass, 17,400 f<_ct 
On the Pass I saw the locusts lhaL ha l infested 
Darjeeling, for the first lime, though subsequently I saw them 
ai high as 18,000 feet, where they were dying in the snow It 
will be rememhered that this was the year of the gr<-M plague 
of locusts in Main L heard that they had penetrated even into 
Tibet On the 21st I came down as far as Tangu, 12,750 feet, 
where the locusts were in swnrm^ and dying in thousands The 
only plants they seemed to care about we e the birches, and 
these they stripped bare " 

The Sandgate Landslip 

As I have |ust returned from Folkestone, and have had oppor 
tunnies for observing the recent “ landslip ” at Sandgate, perhaps 
mote on it may he of some interest to readers of Nature, as L 
do not think ihe explanation suggested by Mr Blake in Natukk 
(vol xlvn p 467) is nltogeiher applicable to the present 
instance 

So far an I could see from a careful examination of the ex¬ 
posures, there is no Lrace of any movement of the solid rocks 
of the cliff, as these are nowhere exposed in the fissures lhat 
have been formed by ihc earth movements, and my impression 
from all that I saw is that the 11 slip” has been entirely confined 
to the debris which has accumulated in past ages against the 
flank of ihe escarpment On referring to the four types of 
Bergslurze or landslips described by Prof A Ileim, of Zurich, 
some years ago in a monograph, which was summarised (with 
additions) by myself in the Geological Magazine (Decade II , 
vol * p 160 et sty ), it ie not difficult to identify the Sandyale 
incident with the first class of such phenomena, to which Piof 
Heim gives ihe name " Schutlrulschung ,J , that is to say, a 
slide or push of an accumulation of debris (Schult) Such ac¬ 
cumulations often in mountain regions occur as lateral moraines 
be talus , and in my paper on the origin of valley lakes 
nir Jow (,col , vol xxxix , February, 1883) I have 
attempted to show how such masses play an important part in 
the formation of some lakes The Sandgate phenomenon I 
take to be no mure than a magnified instance of what 
occurs in many a clayey railway cutting as railway-engineers 
know too well There seems to be no occasion for importing 
the nonon of " faulting" of the rock^ themselves into the 
question Still less rational is the notion that vibrations due 
to the blowing-up of one or two ships lately had anything to do 
with the catastrophe Th* 1 most elementary principles of 
mechanics explain it completely 

A mass of rock fragments and cliyey material, such as may 
constitute a “scree," acquires in lime a certain amount of co¬ 
herency from the oxidation of the irony aonstituents, or from the 
solution and redeposition of carbonate of lime (where the 
materials are calcareous) by carbonated atmospheric waters per¬ 
colating the mass, or from both of these causes If the mass is 
fairly drained internally it may retain its stable condition for 
an) length of time, and be mistaken for a part of the solid 
gcotectony of ihc district, though in cases where the materials 
arc largely composed of decomposable silicates, it is evident that 
there is a tendency for the proportion of the fine slippery clay- 
material In Ihe mass to increase, The consequence may be (and 
often Is) that there Isa tendency In the whole mass to settle down 
under the force of gravitation, aad so a alow preliminary differen¬ 
tial movement often goes on for years, before *ome new factor Is 
Introduced to precipitate the dlna-der There can scarcely be 
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any doubt that the new factor in thii case was the excessive rain¬ 
fall oMaH February, and the want of sufficient under draining 
lo carry aw ay Ihc u aler, which entered the mass of partly com 
pacled debris from above A small latent valley parallel with 
the general line of Lhe escarpment had no doubt served as a 
catchment agenl for much of this water This supposition ik 
borne out by the facts (1) that further to the eaM, where aland 
drain was laid some years ago, the ma3s below it remained stable , 
(2) Lhat above the western end of the "slip M the military hos 
pnal suffered no damage, ihestability of iLs base being doubtless 
due lo the complete under draining of 1 he site which, as my 
kind friend and host Colonel Cranmer Iiyng informed me, wan 
carried out before the hospital was built It is probable, how¬ 
ever, that at the point of maximum movement the springs from 
the beds which form the plateau above had much to do uilh 
the water-logging and consequent diminution of the internni 
friction of the debris which moved, *nd that the action of those 
springs whs exceptional or excessive in the early part of this year, 
owing to the rise ^f the water line in the ground at the back of 
the escarpment 

I have talked the matter over with Mr Topley, who is an 
ex|>ert on all mailers of YVealden stratigraphy, and he agrees 
generally with me as to the real nature of the phenomenon 
There is one obvious and only preventive against its recurrence 

Wellington College, Berks, April 15 A Irvinu 


" Roche's Limit ,p 

I MliST thank your correspondent (j R for correcting my 
coxele snes .3 in giving Roche 1 -, limit round the sun as about a 
tenth of the earth’-, distance, instead of about a ninetieth as it 
really is 

If R is the radi is and D the density of a spherical planet, and 
d the density of the udally disiurl ed and infinitesimal fcalellile, 
moving in a circular orbit so as always to present the same face 
lo the planet, then the distance at which llie satellite 13 on the 
point of being broken up by the tidal forces is 2 44 R x (D/r/)* 1 
This is Roche’s lintul, and ihe formula is correctly stated by 

G R 

I he mean density of J upiter is about one third greater than 
that of water, and it does not seem unreasonable to suppose that 
the density of the fifth satellite may he as low as 2 This would 
bring the limit to 2 >3 R 

Any plausible hypothesis as lo the density of the stones form¬ 
ing Saturn's rings will no doubt bring the limit somewhat inside 
the outer edge ol the rings 

1 must plead guilty to noL having made these numerical 
estimates whilst writing my review of Mr See’s paper How 
ever, it Mill seems to me ihnt the coincidences which I there 
noted are very remarkable 

T he 6 imple illustration by which G R obtains a fair approxi 
mation to Roche’s limit is very interesting 

The satellite is replaced by two small spheresoT density d and 
radius /, touching one another, in line with the large sphere of 
density D and radius R Suppose that when the point of contact 
is distant c from the centre uf ihe large sphere, the small spheres 
are on the point of being pulled apart , then c is the approxima¬ 
tion lo Roche’s limit G R ’b condition is that the excess of the 
attraction of the large sphere on ihe nearer small one above the 
attraction on the further one in equal to Lhe attraction between 
Lhe small ones In algebraical language this becomes 

Whence 

d'-'T = ,6R» n - 

e d 

Treating r a* very small we have e — 2 52 R x (D/d^ 

If the Bpherei r are not very small, if D — d, and If R he taken 
ii unit of length, the equation for c becomes 

c l - 2 cV 3 - 16c + r A - o 

Thla quartic determine* the ^approximate limit when thfr* 
iitelllte ii not infinitely small 

I shill now use thu equation lo find whaL size we miiit atlrl- 

A 1 ‘ La Afiirc d’une monte flmJa taumite ft I attnction d un point ilo 
glr* " E Roche Aiad d.sSct dt Nent/rttrr, vol 1 (1B47 50), p 343 
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blite to the small sphere, so that all three spheres may touch 
one another They touch when c = 1 +■ z> , whent-c we get 

f)t 1 h 2 4i J h 22r J - 24 ; - 15 = O, 

the solution of which is 85078 

Hence if the smaller spheres have their radii 85078 of the 
large one, ihey are all three in contact, and there is no pressure 
between the small ones, i\hen they revolve with proper orbital 
angular velocity Now the analogue of this solution m Rot-lie's 
problem is very interesting 1 he problem is to find the relative 
'ozes of planet and satellite, so that where the satellite is in 
limiting equilibrium the two bodies shall just touch The solu¬ 
tion m ill give 1 fair approximation to ihnt hourglass figure of 
equilibrium of rotating lluid, which 1 have treated otherwise in 
t. paper in the Philosophical I ransticlions (vol lIxiviu A , 
p 379) The solution would be improved, although compli¬ 
cated, by allowing the larger body to be also deformed 

Unfurlunaiely the solution requires the tabulation of several 
functions depending on elliptic integrals Roche made, but did 
not publish, tables of certain integrals which he used for obtain¬ 
ing his results It appears lint the pi obi cm to which 1 refer did 
not occur to him 

Some years ago I began the computations necessary for this 
solution, hut as it appeired to be a much more laborious ta*k 
than I had anticipated, I nave put the work aside until I should 
find leisure to attack the problem again G II DARWIN 
April lo 


The Afterglows and Bishop s Ring 

1 \grff with your correspondents (pyi lot and 127) that there 
lms been a marked increase in the amount of dust in the upper 
regions of the atmosphere within the Inst few months, as evidenced 
by sky phenoiucm 

I did not notice the sunset of November 27, and it was not 
tdl the next morning I observed any increase in the dust pheno 
incnaherc About sunn-c on ihe 28th "Bishop’s King ” was 
very donspicuous for the first time for a considerable period, as 
also were the whitish wisp-i in and near it, very similar to those 
forming such a noliccable feature of the KrakalTo sunsets , Imt 
I have never ngam seen them so ‘•mall and definite as when those 
sunsets first took place The sunset of that day (November 28) 
was a magnificent and sinking one, with a very deep pink glow 
Oa the 30th there was a somewhat definite bright segment liclow 
the rosy glow, at first a dull buff, and then orange 1 hn seg¬ 
ment was a very sLnking feature of (he earlier Krakxlrio sunsets, 
but I have rarely seen it since till that day I noticed it again 
on December 4 The wisps continued to be very conspicuous 
up lo December 13, after which date ihey gradually grew less 
so, and have now disappeared altogether 

After the middle of December I was travelling in Portugal, 
the Canaries, and Spain The segment was invisible—or at 
any rate not a noticeable feature—after December 19 10 January 
30 , but most of the lime I was not favourably situated for seeing 
it on account of hills From the last mentioned dale to Feb 
ruary il (during which time I was in the neighbourhood of the 
Straits of Gibraltar) the sunsets—generally on a cloudless aky— 
were very striking, and almost nightly the orange segment wai 
very bright and definite, though I think not quite so definite in 
outline as In the Krakni rib sunset*, but it reminded me much of 
them As I had not been in lhat locality before, I do not 
know whether auflh sunsets are common there, or whether the 
phenomena were flue entirely to a general accession of dust 

Since reluming to England on February 14, the segment has 
sometimes been visible, though much less striking than in Spain 

"Bishop's Ring” still continues very conspicuous about 
sunset I have not seen it of late years when the sun has had 
any considerable altitude, except on the 18th ult , from 1 30 to 
3 30 p m ,1 was then in Teesdxle at from 1300 to 1700 feet 
above sen-level , it wa* quite plain when the sun was behind a 
cloud, and #mble even with the aim free from clouds It has 
never ceased to ho visible at about sunrise and sunset since 
November, 1883, although at times very faint, Has It always 
occurred when the san is near the honroD, and is it only heeause 
attention was called to it by Its remarkable vividness at the time 
of the Ktakaiio sunsets that one has been able to see it ever 
since, though never before ? Unlike Mr S E Bishop I 
always see a certain amount of red in the outer margin , though 
in the late accession to its conspicuous mi the red has been very 
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dull, rather to be called dull brown than red This has also been 
the case at limes before 

One other feature of the Krakalab sunsets has occasionally 
been visible of late in this country, namely, the second pink 
glow in the western «%hy This was much more striking in 
1 enenffe, though still much fainter than in the Krakai rib sunsets 
It would appear that if this dust is the same as that seen at 
Honolulu, it took six weeks to get from there Lo Dublin and 
Sunderland, while the Krakalab dust took two months in reach 
ing the south of England from Honolulu 

Sunderland, Apnl 10 T W Backhouse 

Thunderstorms And Auroral Phenomena 

I AM residing in tropical Queensland, Int 2l n S , and con¬ 
sequently am not likely Lo see any auroral phenomena, particu¬ 
larly 111 the middle of our hot and rainy season , hnL last night 
between 8 and 9 I* M there occurred the following remarkable 
appearances, which were seen by me and several others, 

(here was a sharp thunderstorm with incessant lightning 
visible on the southern horizon, occupying a width of io a and an 
altitude nf from 5 0 to !O u above the horizon, probably from 80 
to too miles oil 

But for the oislant ihunderclomls the sky was clear and star¬ 
light, with a few light cirrhus clouds drifting before Lhe north 
wind 

T was silling on the lawn watching the distant flashes, when 
suddenly a paich or cloud of rosy light—5° to b D ill diameter— 
rose up from above the thunderstorm and mounted upwards, 
disappearing at an elevaiion of from 40 -45 Ihere were 
about twenty to twenty five of these pal chi s in the course of 
half an hour, sometimes three or four in quick succession , they 
took from one lo two seconds to mount, and ueie not associated 
with iny particular llish , the rosy colour contrasted strangely 
wiili the silvery light of Nubecula Major just aliove There 
were also occasional streamers, sometimes bifurcated, of 2° in 
breadih, which idiot up in ihe same way a-, lhe auroral Mrenigeri, 
which 1 have seen both in the arctic and anlarctiL zoDgfc 

Auroral phenomena are known in be electrical mAchlfestation^, 
but here were the same phenomena exhibited in connection 
wiih a ihumforMorm in the tropics Thinking ihis phase of 
electrical aclion worthy of note, I send inu ihjs account and 
enclose my card J 1 \\ t,N I)AVIDS 0 N 

Branscombe, Mackay, Queensland, 

February 5U1 

? S —The thunderstorm, pntcheB of light, and streamers 
were dislincily connafed , it was not a case of an ordinary autora, 
with a thunderstorm interposed 


Fossil Floras and Climate 

Sir Wiiliam Dawson demonstrates (hat the plants of thJ 
cretaceous and tertiary Penes of Canada prove that the tem¬ 
perature of Greenland during the tertiary period was mild but 
not subtropical That is sufficiency extraordinary, but geologists 
prefer, with strange inconsistency, Lhe more nsLonmung con¬ 
trast between Heer's arctic miocene palms and the glacial period 
The fact Is that these floras, comprising a few large leaved ever 
preens and relatively lender ferns and conifer*, are not normal 
in such high latitudes, but confined lo localities which might 
have been stations on the north coast or a warm Atlantic Ocean 
Therefore they perhaps require nothing more prodigious than 
the circulation of * gulf stream in an Atlantic Isolated from the 
Arctic Ocean, a probable state of things at tliAt time At all 
events tertiary plants collected from near the Equator negative 
any generally enhanced temperature 

Thu applies solely to the tertiary period, when many actually 
living species of plants were in existence As we recede m 
time species become more strange and extinct, and likely to 
mislead No wise person would define, for instance, from sur¬ 
viving c>cadi the climatic conditions they may have endured 
when ai common and widely diffused as blackberries are to-day 
Even estimates based on such a group oa Glelchenia may be 
quite inapplicable when they sustained the rSU now uturpea by 
the bracken. 

Sir WLilian Dawson u aware lhat with even the belt preserved 
fouil leaves, and with access to the most complete herbaria in 
the world, half-a doaen different conclusions may be come to In 
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succession , while single anil imperfect specimens are mere pit 
falls No imperfect or indMinct leave", unless they possess 
exceptional characters, should be named, since however failh 
fully described or figured, they arc simply confusing 

J St ah kit Gar uni w 


Will) SPAIN' 

'f'HFKE sccins to be no limit in these days to the 

^ demand fm bunks on popular natural history, 
especially when they combine aceitain amount of science 
with a sporting clement I he present \olume, in uhirh 
the authors endeavour to describe Spain from “a point 
of view hilherto almost unoccupied, that of Lhe sports¬ 
man-naturalist,” excellently illustrated as it is, will, no 
doubt, atli ict a host of re idt-rs, for it deserves to do so 
One of the joint authors, Mr Abel Chapman lsalieady 
known to us as a writei on the bird-life of the Scutch 
Borders, and as an ornithologist who has laboured very 
successful^ on the birds of ^pain His coadjutor, Mr 
Walter Bin k, who is resident at Jerez, has long devoted 
himself Lo the exploration of the lower valley of the 
Guadalquivir and the borclenng Sierra 1 -.— the most mlei- 
esting districts of the whole peninsula 

Although the larger mimin.ils of Spain are by nn 
means neglected, and even such extraneous sub|ects as 
com, wine, oil, brigands and gypsies are cursorily treated 
of, £ Wild I ife in Spain ” is emphatically a “ bird 000k " 
After their digressions on other points the authors return 
to their feathered fivounles with a zest which shows that 
the study of the bird lifi of the peninsula, combined nn 
doubt with an ardent Jove of u la chasse, ' was the 
primary object of their wanderings 

In the fauna of Wild Spain the abundance of the 
larger birds of prey forms a very prominent feature, and 
several chapters are well devoted to this part of the 
subject Almost all the finest and largest Raptors of the 
European ornis aie to be met with in Spain To the 
ornithologist, who in these latter days may search the 
greater part of " Wild Britain ” withouL finding anything 
more exciting than a stray kestrel or a fugitive sparrow- 
hawk, this superabundance of the larger Falcomdre must 
prove a great attraction Eagle shooting, which would 
be a fearful crime in England, is allowable, if not praise¬ 
worthy, in the Spanish peninsula, and even an occasional 
vulture may be killed without much harm being done 
NJoreover Spain is fortunate in possessing an eagle of 
life own, called by modern naturalists Aqvz/a adalberti , 
which is in fact a local form of the Imperial eagle of 
South-eastern Europe But the Adalbert's eagle is remark¬ 
able as showing several successive stages of plumage 
which do not appear to occur in its near ally On these 
we have much information in the present volume from 
actual experience, which seems to prove that the Spanish 
Imperial eagle breeds indiscriminately in Us youthful and 
adult liveries, birds m fully adult plumage having been 
Found paired wiih otheis in the younger forms of dress 
Besides eight or nine eagles two large vultures are 
abundant in Lhe south of Spain, and the celebrated 
Lammergeier ot the Alps known to* the Andalucians by 
the appropriate name of lt Quehranta huesos " or 11 bone- 
matcher M is likewise still to be met with How the eyries 
of this giant bird, situated mlhe mountains eastward of 
Jerei were visited and ransacked is told to us in two 
attractive chapters As the breeding-season of the Lam- 
mergeier begins in January, when the Sierras are still 
under snow and the weather is inclined to be severe, such 
an expedition is by no means free from inconveniences 
Even in wild Spam, we regret to say, the Lammergeier 

1 "WiUl Spain (Gnpatt» a^roue), Records nf Sport with Rifle, Rod and 

duo, NaLural Mmory and ftxplnrntmn ' Ur Chapman, K Z S , 

Ud'Waller J UulIj, CMZS of Jerez With 174 UluilraiUmsi moitly 
try tba authors (London Gurney and Jack&on, iBp3 ) 
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is ycaijy decreasing in numbers ** A decade ago they 
were fairly numerous in the vast area of rock mountains 
which stretch between Granada and Jaen To day a 
week may be spent in that district without even so much 
j as a distant view of this grand bird The reason is un- 
| questionably Lhe use of poison, which is laid out broad 
cast by the goat-herds for the special benefit ol wolve?, 

} but which is equally fatal to lhe Lammergeiers ” 

Another leading feature in the Spanish ornis is the 
| Great Bustard, still abund mt in Andaluna “on those 
j vatt stretches of silent corn-lands which form Us home J ’ 

| "Bigdays with bustard, 1 the \ anous modes of its cha rsc 
and the principal features of its life ire well described in 
“ W ild Spain,” 11 is curious th it the authors do not seem 
to have been able to ascertain positively whether this 
bird is monogamous or polvgamous l veil during the 
1 pairing season e ich band of bustards is composed of 
< mixed sexes, the females preponderating, until the latter 
skulk off to perform the duties of incubation, and leave 
( the males all logethenn separate pack* Bustard shoot- 
] mg must indeed be glorious sport Oh, thaL Salisbury 



Male Groat Uuitard, wbowing off 


j 

I 


Plain could be restocked with this now neaily extinct 
(English) bird 1 

Next to the bustard the flamingo is perhaps one of the 
most attractive objects to the explorer of the wilds of 
Andalucia In some seasons flamingoes visit the 
mansmas in enormous flocks, in other years they are 
extremely scarce In 1883 Mr y Injiman found them 
abundant in the month of April, and searched the 
country over a large area, systematically, in the hope of 
finding their breeding-places The exact fashion in which 
this bird sits upon its nest had long been a matter of 
controversy, and it was hoped that this interesting point 
might now be definitely settled ' But in April all efforts 
were unsuccessful—u was evident the birds had not yet 
begun to breed—and a smart attack of ague was the only 
result of splashing about from day to dav in lhe mud and 
water, with a fiefee surt beating down upon the 
ornithologist's head In May, however, during an. 
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exploration of certain bird-islets lying off the shore 
of the mansma, success was at length obtained 
On a low mud-island was found a “ perfect mass of 
nests, ,r and scattered round the main colony were 
numerous single nests raised above the water level 
From a distance of about seventy yards the sitting birds 
were observed most distinctly “The long red legs 
doubled under their bodies, the knees ( scribe , heels) pro 
jecting as far as or beyond the tail, and their graceful 
necks neatly curled away among their back-feathers, 
with the heads resting on their breasts—all these points 
were unmistakable ,J The problem was thus solved, for 
it had been asserted by previous authorities that the 
sitting flamingo, unlike other bird 1 ?, straddles across its 
elevated nest, leaving its long legs dangling down on 
each side ' It is only fair, however, to add that the true 


in the mansma in a ff wholly wild slate," and are “ practi¬ 
cally ownerless ,J 

Did space permit, we could well give further u elegant 
extracts J 'from this interesting volume, which is replete 
with information on the inhabitants of “ Wild Spain/' and 
their manners and customs The numerous plates and 
smaller illustrations in the text are mostly excellent, and 
add greatly to the attractions of the work, We might, 
however, wonder that greater accuracy has not been 
secured as regards the spelling of some of the scientific 
names, especially when we are told that Mr Howard 
Saunders’s experienced eye has 11 gone through the proof- 
sheets For example, haltaetus is misprinted 11 Haluee- 
tus” Anion , “ jfcdon" and A 'Jtopalocerdi “ Rhodopa- 
loccra “ Nor is it correct to call an Arabian camel 
(Lamelus drnmedariui) a " Haetnan “ (1 e C bactrianus) 
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mode of Lhe incubation of the flamingo has also been 
witnessed since, in the case of the North American 
species (Phcemcoptervs roseus ), by Sir I enry Blake, in 
the West Indian island of Abaco (see Nineteenth Century , 
December, 1887) Sir Henry has fully 
accuracy of Mr Chapman’s observations 

Another curious discovery which we owe to the energy 
of Mr Chapman is the existence of wild camels living 
and breeding in the “ Bcrtican Wilderness'’ The state- 1 
ment that camels were roaming about and reproducing I 
their species in Europe at first met with much unbelief 
and even ridicule. There can be no doubt, however, on j 
the subject The camels were introduced from the 
Canaries in 1833, and for some years used as beasts of 
bimlen in tbe province of Cadiz At the present time 
«|pe stray descendants of thete camels live and flourish 
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It is also now well known that the ichneumon of Spain 
is the same as the Algerian and Egjptian species 
(/e Herpestes ichneumon) It should therefore be no 
longer called Herpestcs widdnn^tom 


NOTES 

The conditions under which Lhe total solar eclipse on Sunday 
was observed seem, on lhe whole, to have been favourable 
According 10 a telegram from Cearn r the clouds at Para Cura 
- where Lhe British espedmon in charge of Mr, A Tayloi was 
stationed—were heavy before contacr, hui afterwards dis¬ 
persed, leaving a clear space for observation during totality 
The photographs were believed to be satisfactory The cell pie 
was seen at Uaihurs 1 , in West Africa, "In perfectly clear 


confirmed the 




N A TURE 


585 


April so, 1893] 


weather," and no doubt win entertained there that the British 
expedition under Prof I liorpe, aL Fundium, on the Salum 
River, had been equally furlunile M Bigourdan, one of the 
astronomers sent by the Fans Observatory to observe the 
eclipse in Senegal, has telegraphed to M Tisserand, the 
Director 11 hoggy sky , observed the four contacts , Vulcan 
not seen " Prof Pickering has telegraphed lo the jVrrr Yorl 
Htrahi that the aLm Jsphenc condiliuns prevailing at M mas ins 
during the solar eclipse were perfect, and that the result of 
hu observations were very satisfactory lie observed four | 
streamers prncee ling fro n the corona, two of which stretched 1 
over a distance of more than 435,000 miles Several dark \ 
rifis were also visible extending directly westward from the 
moon's li mb lo the utmost limit of the corona Several solar 
prominences nil lined great distnicines'i and liiilhancy Dining 
the echps- llu surface of iht* imxin appeared almost of an 
inky black lies'), by conliasl with the dazzling brightness of the 
inner corona The observations showed very conclusively that the 
present condition of the sun is one o( great disturbance The 
cjrom iiai whitish rather than red in lint Many smsfactnry 
pholngiaphs wcic taken 

I 111* first Royal Society soiree of the presenl season will be 
held at liurlingion House on Wednesday, May 10 

The International Sanitary Conference closed its proceedings 
on Friday last with the signing of a provisional convenlmn by 
the representatives of Germany, Austria Hungary, Belgium, 
j, h ranee, Italy, I uxembourg, Montenegro, (he Netherlands, 
Russia, and Switzerland 1 he delega’c* of the oLher Powers 
accepted the convention ad rtfertndunt The ratification is lo 
take place 111 Berlin within six months According to the 
Berlin correspondent of the Ji'/its, Lhe convention is divided 
into two chief sections IhefirsL contains the intetna tonal pre¬ 

ventive measures to be taken against cholera os regirib pas 
aenger nnd goo Is traffic, as well as regulations for obviating a 
dislocation of trade in case of an epidemic 1 he record section 
deals with Lhe question of sanitation at the mouths of the 
Danube 

A COMPLIMENTARY dinner was given by the Royal Meteoro 
logical Society, at I limner's Hotel, on Saturday evening last, 
to Mr Henry Pcngal, in celebration of his 92nd birthday, 
and of the completion of forty years' service as treasurer A 
number of friends from other socieiies v uh which Mr Bengal 
is connected also joined in the dinner The President, Dr (_ 
Theodore Williams, in proposing the loast of the evening, 
gave Bime interesting particulars oT the Perlgal family, tracing 
their history back Lo some time before the Norman Conquest 
The family have been remarkable for longevity Mr, Pengal’s 
father, who was 99! years af age when lie died, was one of 
thirteen children, nine of whom attained respectively their 
64th, 67th, 77th, 80 h, 88 l1i, 90th, 94th, 97th, and looih year 
— the last five averaging 93 years 100 days Their father and 
mother died In 1824, lhe former being nearly 90 and the latter 
upwards of 80 yean of age Mr Henry Pcngal was the eldest 
of six children, one of whom lived to the age or S5, and the 
youngest, Mr, Frederick Perigal, no* In his 82nd year. Was 
present at the dinner Mr Perlgal briefly responded lo the 
toast, thanking all present for their congratulations and kind 
wlihei 

The 11 Unlversltas Jurlevensls,” formerly known os Dorpat 
University, celebrated the centenary of the birth of Lhe 
astronomer, Wilhelmus Struve, who was a professor In Lhe 
University, on Saturday lost, the 15th init , by an oration 
delivered In the large hall of the Institution 

The Council of the Marine Biological Association has 
decided that in future a table In the Plymouth Laboratory may 
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he rented for a single week, at a cost of Lhirty shillings It is 
hoped that advantage will be taken of this arrangement in tne 
shorter vacations The other charges (£$ for a month, £2$ 
for six months, ^40 for a year) remain the same 

The Council of the Durham College of Science have 
addressed to the governors and other fi lends of the institution an 
urgent appeal for the means of relieving the college from its 
financial difficulties During the last Lhree or four years the 
college income has nearly balanced lhe expenditure, but this has 
been brought about only 11 by the teaching staff placing the 
financial interests of the institution in fionl of tbeir own, some¬ 
times going the length of surrendering thdr fees when it has 
not been obvious how they WLre to be paid out of the funds 
available, and in many cases providing, at their own expense, 
apparatus or assistance which, under ordinary circumstances, 
should have been supplied by the college " This is very 
creditable to the teaching staff, but it is nbsurd Lhat such 
sacrifices should have to be made by the officers of an institution 
, established and maintained for the benefit of the people of a 
great and wealthy district When the facta about the matter 
are generally kno v\ n, the authorities of (he college ought to have 
little difficulty in obtaining what funds may be necesiiary for the 
full development of its work 

! 

Another terrible earthquake occurred in Zante at seven 
o'clock on Monday morning II was even more violent than 
t he earthquake by which so much damage was done in Feb¬ 
ruary Other shocks were afterwards felt The town of 
Zante was almost destroyed, lhe church of St Dionysius, 
Lhe theatre, and the prefecture being among the buildings now 
in ruins According to the accounts telegraphed on luesday, 
seventeen persons were killed in lhe town, and many in 
jured The villages in the island have not generally suffered 
so severely, hut one village, Gaetam, has been loially destroyed, 
and there has been some loss of life A correspondent of Lhe 
Twits, telegraphing from Patras, says lhat at ilie lime of the 
principal shock the sea receded several feet from the shore, and 
that a severe shock was felt at Pliras, at Pyrgos, and on the 
western shore of lhe Peloponnesus 

Du KINVj the past w eek several depressions have traversed lhe 
extreme northern parts of our islands and Scandinavia, causing 
I unsettled weather in those part*, which on Sunday extended 
| southwards, and on the following day dMiirhed weather became 
fairly general over the Unned Kingdom The rainfall in Ire¬ 
land and Scotland wa* somewhat, heavy, hut in the southern 
districts Lhe fall was slight, and at several stations no rain fell 
In lhe neighbourhood of London the druught had lasted thirty 
day?, a period which has been unparalleled at any season of the 
year during the last hair century The day temperatures have 
varied considerably in different parts, the maxima on several 
days exceeding 6o° and even reaching 67° in the midland and 
south eastern districts, while in the north they have ray ed fiom 
40* to 50° Sharp frosts have occurred during ieve#T nights, 
the readings on the 14th being from 5“ to 8° below the freezing 
point in the shade over central England, and falling to 19“ on the 
ground Oq Monday an anticyclone lay over the North Sea, 
again bringing fine weather to the south eastern portion of Eng¬ 
land, bat on the following day depressions were approaching 
our north west coasts, and tigale was blowing in Lhe extreme 
north, while the general conditions were of a more unsettled 
type than for tome considerable time pa*i During the week 
ended the 15th init, there was a considerable decrease to brighi 
sunshine, but still it exceeded the mean m nearly all districts. 

The Maryland Slate Weather Service publishea a monthly 
report In connection with the U S Weather^ Bureau That 
for March contains 'an Interesting article by Prof, W B 
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Clark, of the Johns ITopkins University, on Lhe surface 
configuration of Maryland The state is divided into three 
districts the Appalachian Region, the Piedmont Plateau, and 
ibe Coastal Plain The inland birder of the Coastal Plain 
marks the head of navigation, above which the inclinations of 
ihe valleys rise more "steeply This boundary 13 called the 
11 Fall line " , along it the larger cities of the Atlantic sea¬ 
board have grown up, anrl it marks out Ihe leading highways of 
trade wluch connect the north and souLh The prolongation 
of these three regions through other states is pointed out, and 
attention is directed to their importance na affecting tempera¬ 
ture, rainfall, and the direction ut LTie wind 1 * 

Thl Beilin Academy has lecenlly made the following grants — 
^50 to Dr Wulf, of Schwerin, for prosecution of his cryilal- 
lographic researches , ^30 to Prof Tasdienbcrg, of Halle, for 
pnblication of hi"* Bibhothua soo/o^tea , lo Di Ilerz, of 

Vienna, foi carrying further the reduction of the observations at 
Lhe Kuffner Astionomical Observatory , ^17510 Prof Selenka, 
of Erlangen, for a journey lo Borneo a^d Malacca to investigate 
the development of apes, a id especially ihe orang , and ^25 lc^ 
Prof Keibel, of 1" reiburg, for his researches mi 1 he development 
history of the pig 

lltL relations of the universities to the county councils in 
respect to technical education will be discussed to day and to 
morrow at a conference which will meet at Cambridge in accord¬ 
ance wiih arrangements made by the Cambridge University 
Extension Syndicate The conference will be attended by 
representa'ives of county councils and universities, and by 
other persons interested in the subject Cambridge has during 
the last year provided cour^ei of lectures on various scientific 
subjects coining within the scope of the Technical Instruction 
Acts for eleven Caui ty Councils ns well as for the technical 
education committees of other local authorities A large part of 
the work done has consisted of simple scientific teaching in 
villages and small towns, and the attempt thus to bring the 
universities into closer relation-with rural districts has naturally 
Jed to results of considerable interest and novelty The results 
of such work and the most effective way of making progress in 
the future will be among the subjects discussed at the conference 
Another item will be the scheme for systematic instruction in 
agricultural science at the university, devised by Prof Llvetng 
and others in cooperation with several of the county councils 

The Cambridge Universi v Extension authorities have already 
announced as part of the programme of (heir Summer meeting 
to be held in Cambridge next autumn five courses of practical 
work in science in the university laboratories and museums, (he 
subjects selected being chemistry, electi icily, botany, physiology, 
and geology As, however, the date of the summer meeting, 
July 29 to August a 6 , 19 too early for many teachers in elementary 
schools whose holidays fall during harvest time, arrangements 
have aJsu.been made for two courses in agricultural chemistry, 
specially adapted to meet the requirements of teachers sent, with 
scholarships by their respective county councils Each course will 
extend from August 25 to September 12 Inclusive, and will thus 
include natetD working days, on each of which several holin' 
work in the university laboratory will be provided One course— 
conducted by Mr Fenton, one of the university demonstrators—is 
intended for students who have d jjiW^tLle or no laboratory work, 
but have acquired a knowledge ^theoretical chemistry, and 
will be similar to the course given last year and attended by 
about 120 cotfsty council scholars The other course —cod ducted 
by Mr R H. Adie, one of ihe Cambridge Extension lecturers 
—will be more advanced in character, and will be adapts! to 
students who sjenl through last year's course w Ith credit, orhave 
done slmlldf woafc elsewhere Accommodation for 120 students 
cap be prdtldod at these two courses 
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I AST month a stone, which 13 valued at 17,000 rupees, was 
discovered at the Uurnin ruby mines According to the Pioneer 
Mail , this is the most valuable ruby which has come to light 
for some considerable tune pa*,t 

M Edouard HrA\LY gives a further account of his experi 
mcnla on the loss of the electrical charge of bodies in diffuse 
light and in darkness, in Lhis week's. Cantp'es Remlus He finds 
that a disc of polished aluminium, if it is experimented on a few 
days after being polished, behaves like most other metals , 1 t 
U slowly loses its charge, and Lhe loss h approxin aiely equal for 
the two kinds of electricity an 1 independent of the kind of light 
to which il is exposed If the disc has been freshly pulUhcd, 
however, even 111 diffuse light the loss is rnpil,nnd is only 
slightly diminished by surrounding it by orange glass, thus 
showing the loss not to be due, to any greil extent, to the rays 
at the more refrangible end of the specLium 

In Lhe current numbei of the Amencan Journal of Science 
there is a paper by Mr I Pupin describing a method of obtain 
ing alternating curients of c instant and easily determined 
frequency I 1 or this purpose he mes a small transformer, whose 
primary circuit Lontuns an interrupter of peculiar design This 
consists of a stilf brass w ire, streiLhed between the pole pieces 
of two permanent horse shoe magnets, and carrying at its middle 
point a short umalgninuled copper wire At every vibration thu 
copper wire dips into a mercury cup and close^ the circuit of a 
battery , the repulsion between the current in the wire and the 
magnets serving to keep up the vibration* The tension, which r 
can be adjusted without stopping the vibrations, is altered until 
the wire is in unison with a tuning-fork of known pitch In 
order to diminud) the intensity of the hnrmnnic3 which are pre¬ 
sent when the current is interrupted in ibis way, the primary of 
the transformer is joined in series with another coil, having a 
movable iron core, and in parallel with a condenser of variable 
opacity The capacity and self induction of the circuit are by 
these means altered nil the Dutural period of the circuit corre¬ 
sponds with Lhe fundamental of the wire The aUainmenl of this 
condition is shown by the spirking at the break being a mini¬ 
mum Under Lhese circumstances the circuit acts as a resonator, 
and selects from lhe complex K M F that harmonic with which 
it ia m resonance, and strengthen* it 

For some considerable time continuous records have been 
kept at Greenwich Observatory of the earth currents along iwo 
lines approximately at right angles However, since the Suuth 
London Electric Railway has been working, the records, except 
during a few hours of the night when the trains do not run, haYe 
been so disturbed as to be quite valueless These disturbances 
show to what an extent the cuirent, when there is no insulated 
return, stray*, as the railway is nowhere w uhin four miles of ihe 
QbservaLory In order to continue the earth current records 
and if possible trace their connection with, the disturbances of 
the earth's magnetism, Prof Mascart has had two earth-current 
lines fitted with continuous recording galvanometers, placed In 
the Parc Sainl-Maur Observatory, and has so selected his lines 
that one runs exactly north and souLh, and the other east and 
well In addition (o the above a continuous record Is kept 
of the cut rents passing In an aerial circuit, which Is at all par s 
insulated from the earth 

In the course of some investigations necessitating Lhe elimina¬ 
tion of small variations of atmoiphena pressure. Dr. Carlo del 
Lungo constructed what appears to be a highly lepittlye 
mercury barometer As described in the Rttula Scientific*- 

/ndmiriale t it conslaLi of a vertical tube of 20 mm. bore 
and about a metre long, bent round at the bottom In 
ordinary way, but having the open end closed by a steel cap 
■crewed on to an iron cottar attached lo the tube. K to«g 
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capillary tube of I mm bore is attached at right angles to the 
main tube a little above the bend, ending in an open vessel 
The amount of mercury is so adjusted that there is a free 
meniscus about the middle of the capillary tube Any slight 
Increase In atmospheric pressure will then cause the main column 
to rise, and the neccssaiy mercury will be withdrawn from the 
capillary A fall of pressure will be indicated by a forward 
movement of the meniscus in the horizontal tube Thus the 
rise and fall of the mercury in the main tube is exaggerated in 
the ratio of the sections of the tubes, in tins case 400 I Ifence 
it is possible to ob erve a variation of mm Should the 
variation of the pressure be so large is to drive the meniscus 
out of the tube altogether, it can lie brought back by screwing 
the steel cylinder up or down I11 spile of the errors introduced 
by variations of temperature and the faults due to capillary 
adhesion, variation of section d area of the tube, and impuri¬ 
ties in the mercury and the gla i, Lhe instrument appears to be 
well adapted to the observation of small lluctuations of presume, 
such as the diurnal variation and Lhe s nail and rapid oscilla 
lions peculiar to uindy days On one such occasion an ampli¬ 
tude of two or Ihrec centimetres was obtained in the course of 
two hours, during which an ordinary barometer remained per 
fectly steady, and a Richard barograph showed only a faintly 
waved line 

If we may accept Uteially Sir Edward Rraddon’s glowing 
descriptions of gardens in Tasmania, Lhat island ought to be 
the paradise of horticulturists Speaking the other day before 
the Indian section of the Sociely of Arts, he said of the garden 
‘hehinuell cultivated there lor ten years “ All the year through 
that garden had its charms of colour anil perfume tu lavish upon 
me, always there were life and growth in progress, and new 
delighta unfuldmg themselves out of nature’s bounteous lap ’• 
His monster pelargoniums, that stood from j lo 4^ feet high, 
and hod a circumference of 9 to 27 feel, wcie sources of increas¬ 
ing pride and pleasure to him, as Lhey were of successive glories 
of flower Aa for Ills fruit trees and vegetable garden, they 
yielded a nevtr-faihng supply of food for the table [hat in Eng 
land, purchased of the greengrocer, would have cost about^ioo 
a year " Many another garden like unto mine is there," said 
Sir Edward, “in Tasmania and Ncw 7 ealand, gardens in which 
all lhe fruila and flowers of the temperate zone flouiish abun¬ 
dantly, and in which it is possible for a European to work all 
the year iound without fear oT sunstroke or frostbite " These 
panegyrics were uttered in the course of an addreM in which 
,'lha speaker tried to persuade Anglo-]ndiam that after their 
term of service in the East they would find it pleasanter and 
more profitable lo settle somewhere In Australasia than lo re' 
turn Lo England The address h an interesting nne, and may 
be read—wiih the discussion to which It gave rise—in the 
current number of the Jcurnal oj the Society of Arts 

The Hornsey Local Board, Highgate, his set a good example 
Lo other Local Ui>erdB by organising an excellent museum of 
modern sanitary appliances About two years ago it occurred to 
Lhe Board that It mighL be well to bring together some speci¬ 
mens of the most improved fittings for the guidance of builden 
and jhtWa. Accordingly a suitable 1 worn was erected, and 
auauimetuen were invited Lo send examples of (heir reanu- 
faclurea, la order to ensure the permanence of the matma 
itwa* stipulated that all articles deposited should become the pro¬ 
perty of the Board , and thus an important collection— which 
new occupies seven rooms—has been gradually formed* It Li 
open free to the public on week days, and a good catalogue of 
the contents of the museum has just been lined 

Mr, Robert Service, of MaxwalltowBi writing in the 
new rrember of The Annuls of Scottish Natural Hut ory, says 
It ia somewhat surprising, considering the untold myriads of 
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voles that have overrun the sheep pastures in southern Scotland 
for a year or two past, that so few variations in colour have 
been reported He himself has not seen any noteworthy aber 
raLion among those he has observed in peregrinating through 
thtir haunts, but the shepherds have reported an occasional pied 
example. Mr Service has, however a very strong impression 
Lhat the “hill vules" arc decidedly of a more smoky tint Lhan 
those to lie found in lhe lower lands among the hedges and 
plantations The latter seem to develop a much ruddier colour 
on the fur along the back, and the general tone of gray seems 
much brighter than lhat of the voles that have ravaged the 
upland pastures 

Mr Thomas Stf.pl continues in the Victorian Nalnrah t 
for February his remarks on some zoological gardens he baa 
visited lhe collection at Rundwick Park, Sydney, contains 
some very fair specimens of various kind',, especially among 
the large carnivora and the monkejs , but he thinks a visitor 
from abroad would be disappointed in the small number of in¬ 
digenous animals Melbourne and Adelaide seem to be better 
off in this respect Of the Melbourne Gardens, as compared 
♦nth those he has visited elsewhere, he hag a high opinion 
Nowhere has lie seen more attention given to the rational 
housing and to the comfort of the animals 

Opponkn rs of the doctrine of evolution have often tried to 
support their view of the subject by reference to the supposed 
sudden appearance of melaqiermic plants in the rocks of the 
Crelaceou* period In ihe Antiri<an Naturalist for April Mr 
Conway McMillan deals with this point in an article on “the 
probable physiognomy of the Cntaceous plant population " 
He undertakes to show, first, that the appciranceof Cretaceous 
metaspermic plants is proved, hy the fossil*, not to have been 
sudden, but gradual, and consequently, in Cretaceous lime, the 
general preponderance of plant population wis strongly conifer 
ous, fern and cjcadcan , and second, that the •conditions of 
Ctelaceaus Lime were such lhat Lhe new and scattered meta 
ipcrmic plants were placed under circumstances similar to those 
in which lo day variation i*. most rapid and plasticity Is greatest 
for each species and even for every individual. 

Some interesting notes on alligator -shooting in Trinidad 
are contributed by Mr S Dcvcnish to Lhe February number of 
the Trim tail Field Naturalist's Club Magazine In Trinidad it is 
commonly believed that if any one attempts to touch an alliga¬ 
tor’*, nest, he rum great risk of being attacked by the mother 
alligator, who is always on the watch 10 defend her progeny 
While surveying on the lefL bank of the Carom, Mr Divemsh 
came once upon one of rhese curious constructions, and so 
frightened were Ins eight men at hn going lo examine and de¬ 
molish it, lhat they all ran away to a distance or at least twenty 
yards, warning hiui of thi danger of the “ Mam an Caiman," 
which was sure to attack him However, having bende his 
bowie knife at his side, hn cutlass in hand, he prepared for de¬ 
fence, and quietly demolished with perfect immunity the large 
ned, in which he found a number of eggs Of these a few 
were blown for his collection, and the rest left to hatch near a 
little fountain In his garden, After a few days the hatching 
look place, and it was u curious as interesting, says Mr Deven- 
ish, " to see the little alligators, still adhering to lhe shells by 
their umbilical cords, briskly showing fight when approached, 
dragging the ahell behind them and rushing with o|>eii jaws at 
anything presented to them and madly biting it " 

The Royal Dublin Society baj published id Its Proceedings 
a Hit of some of the Rotifera of Ireland, by Misi L, S. 
GlascolL The lot la the result of research corned on from 
May to October in 1891. The number of rare and new opecina 
obtained during tWnahort period seems to indicate ihi^glM 
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Rotifera are well represented in Ireland, and Mixi GHscntt has 
l>een induced to issue her list in the hope ihat it may lead olhei 
observer!! to study (he group 

Da, John Struiuers conlriLules to the current number 
of the Journal of Anatomy and Physiology an important paper 
on the rudimenlnry hind limb of a great fin-whale {BalanopUm 
musculus) in comparison wnh Lho^e of the humpback whale 
and the Greenland right-whale His object is to determine the 
interpretation which should be given to the occurrence of a 
part apparently bo rudimentary as a thigh lwme of about the 
site of a pigeon’s egg in a greal whale He decides that the 
presence of the bone in fin-whales cannot be accounted for 
from the point of view of function, and that the bone must be 
regarded only as “a vestige ” In the course of his inquiry 
Dr Struther* has had occasion to note the need for caution in 
the attempt to find a functional explanation of the presence 
of rudimentary structures “In endeavouring," be says, "to 
assign uses to rudimentary structures, we have to keep in view 
(hat such parh> may in reality serve no purpose of functional 
utility, maybe meaningless except as the products of decreasing 
heredity or as the incidents of variability, and that the parts' 
attached to such structures may be but remnanl«, or may be 
adaptations acquired amid the surrounding activities ” 

I'HE purification of water more especially for drinking pur 
poses has assumed quite n different character since the 
introduction and applicitiun of Lhe bacteriological methods now 
in vogue Novel processes have in consequence been deviled, 
whilst those already in use have received an altogether new 
interpretation In two recently published papers further con¬ 
tributions are made to both these aspects of Lhc subject V' and 
A Hakes in “Ueber ein Verfahren keimfrciea Wasser zu 
gewinnen" {Ctntralblalt fm fiakteriofogu, July 30, 1892), 
describe a so ie-> of experiments which Lhey have conducted on 
the removal o! micro-orgams ns in water by means of alum 
Some years ago Leeds made some investigations on this subjeJ, 
an I showed that by the addition of one-half grain of alum to 
a gallon of water the number of microbes in fifteen drops was 
leduced from 8100 to 80 *Ihii maLerml has, moreover, been 
employed for the purification of water on a large scale in 
America, the amount used varying according lo the water, from 
one half to six grains pei gallon of water I11 the above paper 
t|ie authors record the use of very much larger quanLmes of 
alum than Leeds, anti in all cases after agitating the water with 
this material, they obtained an absolutely sterile liquid, alihuugh 
the water contained originally as many as 1200 microbes in 
about twenty-five drops lhe number of bacteria in lhe sedi- 
ment of a water shaken up with alum was also investigated, and 
was found to contain hut a m re fraction of Lhe organisms 
originally present In lhe second paper, “K^inlgung dei 
Waueri durch Scdimentirung 11 (Cenirablatl fw Raktcriologit, 
February 8, 1893), Percy Franklind details noma fuither investi¬ 
gations he has recently made oq thr purification of water by 
sedimentation This author conducted a senes of experiments 
some yean ago on Lhe removal of micro-organisms from water 
by means of agitation wuh different solid particles, both In Lhe 
laboratory and As practically tarried out during the softening of 
water by means of lime In Clark’s procc^ In Lhe present 
investigations attention is directed to the bacterial purification 
which takes place during the sloreage of water on the large 
acale in reservoirs 'lhe following experiment may be cited, 
showing the namre of the results obtained —The Thames water 
before flowing*Into the reservoirs of one of the London water 
companies contained 1437 microbes per c c. (about 25 drops) ; on 
passing opt of the first reservoir there were 318 present, whilst 
after pa#ng through the second reservoir only 177 were present 
in the C.C Both Vrank and Schlatter, the former for the river 
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Spree, an l Lhc latter for l lie river Llmmat at Zurich, have 
pointed out the reduction in the number of bacteria which is 
exhibited in the course of a uvu’s (low, and the above results 
show clearly how important a factor n sedimentation In Lhi* 
process uf purification 

A full report of the seem l session of the International Con 
Ureas of Experimental Psychology, held in London in 1892, has 
been pub’iahed by Messrs Williams and N orgate 

A LITTLE book which seems likely to be of good service to 
young students of geometry has been published by Messrs 
M icmillaD and Co It is called " Exercises in Euclid, Graduated 
and Systematized, " and is by Mr Willfnm Weeks, lecturer on 
geometry, Sr Lukes. 1 raining College, Exeter The examples 
are grouped in sets, each bet bearing upon, and serving lo 
1 upreas, some fundamental fact or principle which is staled in 
I irger type at the head of it Thus the object of the bobk Is to 
build up the pupil’s knowledge, and lo develop in him gradually 
the power to grapple successfully with difficult deductions 

Some remukably interd-ding illustrations of the zoological 
results obtained by the naturalms on board II M Indian marine 
surveying sleamer Investigator are being published They 
consist of plates with brief explanations of the figures We have 
received Part I of “Fishes,’ by A Alcock, and Part I of 
“ Crustaceans, ” by J Wood Mason In tile former there are 
seven plates, in the latter, five 

“A Dakota Fngi is 11 Dictionary " has been published by 
the U b Department of the Interior It is an enlarged and 
improved version of a work prepared by a missionary, the Rev 
S R RigB 3 . and published by the Smithsonian Institution in 
1852 Mr Riggs died in 1B83, hut had been able to get the 
new edition of his diaionary ready for the press The task of 
editing his materials has been fulfilled by Mr J O Dorsey, 
who has made a special study of Lhe Siouan language, including 
the Dakota, since 1871 

A new mode of preparing hyponitrous add, IIjNjO,, 
eminently suitable for demonstrating the existence of ibis 
interesting loweit acid of nitrogen in the lecture room, 1 
described by Dr Wilhelm WisUcenus in the current number of 
the Btnchit It will doubtless be remembered that hyponitrous 
acid was first prepared in the year 1871 by Divers, by reducing 
nitrites wuh sodium amalgam Zorn subsequently showed that 
lhe molecular composition of the acid was most prohably repre¬ 
sented by Lhe double formula He prepared the ethyl 

salt and found it Lo be a substance suit able for a determination 
of vapour density , the numbers obtained upon making a senes 
of such vapour density determinations indicated that its 
molecular composition was (C,H B ) a N a O a Several years ago 
Victor Meyer described an interesting reaction of hydroxylamme, 
NHjOH fie showed that nitrous acid and hydroxylaminc 
mutually decompose each other wuh production of water and 
nitrous oxide ga* NlI a OH + IINO a = 2il 2 0 + N a 0 It was 
further shown that when c 3 ncentrated solutions of hydroxy limine 
sulphate and sodium nitrite are mixed a rise of temperature and 
a violent evolution of nitrous oxide occur Dr Wlsllcenus 
now shows that even very dilute solutions of sodium nitrite and 
hydroxyl amine hydrochloride although cooled by ice slowly evolve 
nitrous oxide, eventually sufferingcomplele mutual decomposition 
The explanation of these reactions between hydroxylamlne and 
nitrous acid has hitherto been unknown It Is now shown to he 
due to the fact that hyponitrous acid is produced as an unstable 
intermediate product. 

NH a OH + NO OH = HO, N N OH + H, 0 , 

It li a well-known fact that hyponitrous acid readily breaks up 
into nitrous oxide and water, hence the explanation of Vidor 
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Mryer’s reaction is at >once apparent To prove Llic fact Dr 
Wisllcenui shows that the silver salt of hypomtr jus ocnl may 
actually be obtained from the solution at a cerlmn stage of the 
reaction, and the experiment forms the best method yet 
deicnbed of demonstrating the formation and properties of 
hyponitrous add There is always a considerable amount of 
hyponitrous acid present in the slowly-effervescing liquid ob¬ 
tained by mixing solutions of hydroxylaminc sulphate and 
sodium nitrite at the ordinary temperature Much more, how 
ever, is present for a few minutes when the liquid is warmed lo 
50-60° At ihis lemperntuie the decomposition is sufficiently 
rapid to cause somewhat energenc effervescence, but by the 
immediate addition of a solution of silver nitrate the greater 
portion of ihc hypamtrous aci I can be fixed and precipitated in 
the form of the bright yellow stable iilver salt, Ag,N a 0 2 The 
yield of the finely divided precipitate is about ten grams for 
every hundred grains of hydroxylamine 

WiitN it is desired lo demonstrate this mode of formation of 
hyponitrous acid upon Lhe lecture table, solutions of about three 
grams of hydroxylamine sulphate and tile equivalent quantity of 
sodium mtnLc ire previously and separately prepared The 
tolnl amount of solvent water should 110L exceed two hundred 
cub c cenlimttres When the time arrives to perform the ex¬ 
periment lhe two solutions are mixed and a little of the resulting 
liquid immediately decanted into a test gloss, silver nitrate 
solution added, and the fact jKimtcd out that the lesullmg 
precipuatc of nitrite and sulphate of silver is white 1 he vessel 
, containing the main quantity of ihc liquid is Lhen transferred to 
a water bath warmed lo 50°, when a rapid evolution of gas at 
once commences The issuing gas may rapidly lie shown lo 
answer 10 Lhe properties of nitrous oxide by inserting a glowing 
splint, and almost immediately silver nitrate solution should be 
added to the liquid, when the beautiful bright yellow silver salt 
of hyponitrous ac d is precipitated 

Notes from the Marine Biological Laboratory, Plymouth —- 
Last week’s captures include the Polychreta fly ah turd a tnhicola 
and Atnblyoiylhs [Gattiola) speetabihs , the Mollusc Ovula 
paiula and Lohgo media (136 111m in length of mantle ') , the 
Decapod Crustacea Nika edit Its , Ehaha Pomantu and Cran 
chti, and the Tunicala Clavetina lepadifortnis, Atchidtstoma 
aggregatum and Firophora Listen. The “gelatinous alga ,J 
has now entirely replaced Halosphara i>mdis t and both spherical 
and elongated forms arc being taken in the townets in greaL 
profusion A single specimen of the Cladoceran /Wok, carry 
ing embryos, has been taken for the first time this year Among 
the many animals now breeding, ihc following have not previ 
ously been noticed • the Cephalopod Lohgo media, the Lep 
lotlracan Nebaha bipts , the Schizopud Mucromysis Jlexuosa 
(= chameleon), the Macrura Pa tidal us brevirodns and Hippo 
lyte Cranchn , and the Bruchyuran Porcellana longicorms The 
GliHCothot stage of Pagurus has also been taken 

The additions to the Zoological Society's Gardens during the 
past week include a Dlack-bellied Weaver Bird [Euplecfes afer), 

iPm-Lailed Whydah Bird (Vidua principalis ), an Orange- 
cheeked Waxbill {Estrelda tnelfodp), two Common Waxbills 
[Eshilda ciHcrta) from West Africa, two Aoiaduvade Finches 
(Estrelda amandava ), two Indian Silver mafabartca) 

from India, presented by Miss Herring; a Greater Sulphur- 
crested Cockatoo (Caeafua galenla) from Australia, presented 
by Mr II, Ii Forsayth , four Red-backed Buzzards (Butio 
trjthrpHofus) from Lhe Falkland Islands, two presented by Dr. 
Dale, and two presented by Mr Vere Packe , three Upland 
Geese (Beriucla magellantca ) from Patagonia, presented by Sir 
Roger T Goldiworthy , a Herring Gull [Larus argettfalui) 
Bn tub, presented by Mr Thomas Owen , an Alexandrine 
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Pairakeet (Palaornis aUxcindt 1) from India, presented by Mr 
S Ilulme, a Handed Laded Tiee Snake {Ahatulla hocercus), 1 
— Snake (Pipsas cenchoa) from Trinidad, presented by Messrs 
Mole and Unch , six Green Tree-frogs (ffyfa arborta ) European 
presented by the Rev Cliff jrd D Folhergill, a Moorish 1 oat 
{Bufo mauniantta) from Tum=, a Banded tailed Tree Snaki 
(Aluvtulla liocercus) from Trinidad, depo-ited , two Red Ovei 
Birds {Furnanu'r rujus ), a Melancholy T) rant ( Tyranm me/an 
chohcus) from the Argentine Republic, a white eyebrowee 
Wood Swallow {Artatnus super 1 1 hastes) from New South Wale", 
six Edible Frogs (Katia esculenta) European, purchased , 1 
Gayal (Ihbjsfnmtahs, 6 ) born in the Gardens 


OUR ASTRONOMICAL COLUMN 

The Photographic Chart of the Heavens —M Loe-vy 
in Cotnptcs Rcndus (No 13) for March 27 adds a lew more 
words with regard to the scheme which he has suggested foi 
determining the coordinates of the centres of the cliches With 
out such a method as his, or at any rate one that has for 11: 
object the same end (that h, of shortening the work), it seeim 
jhat Lhe work of determining the position', of the chief Mar 
will extend over some perioH With 22,054 plates covern r 
169 cm and corresponding to a portion of the sky 4 0 7 square 
the average number of tars up to the eleventh magnitude 1 
estimated as 250 Now it is not necessarily certain that or 
on all of these plairs there will be stars who e position: 
are accurately known, and further, even if accurate places had 
once been obtained, our knowledge of their proper motions is 
not considered advanced enough to apply them in such an 
instance as this Only ihe two fullomng ways, lhen, seem 

10 lie left — (I) lo obsrrve afresh with our meridian 
circles as many (‘iiy six) -tar*, a* Mill appear on each cliche 
and deduce their positions (thus eliminating proper motion), or 
(2) to adopt a system of triangulmion, astsumihg we know the 
places of ^ome of ihe more imporlnnt position star* M Lcevy's 
method is based on the latter, in which he groups the-cliches 
together , for initance, the first grouping would contain as 
many as sixteen square degrees, but the second, third, flic ,would 
cover just twice ibis numl er With legnnl to “ le probl^me 
du raliachemenl " he snys, "M'dgrd lou* le? soins pris pour 
execuler )es photographies danH des conditions (oujours sembla- 
blea, il est impossible que les coordonnefrs mesuiiies mr deux 
cliches voi-ina soient immcdialement et rigoureusement com¬ 
parable Chacun d’eux, en effet, repr^-ente la projection d'une 
portion de la sphere c^lesie sur an plan d£termin<*, el les plans 
de projection rclaiiL a deux plaques voisines sont inclines Tun 
sur 1 ’aulre d’un certain angle Les po«es nnt pu £tre efTeclu^es 
4 dei epoques tics rliffcrentes , on ne caurail done s'attendre a 
Ce que la situation des plaques par rapport k 1 ’axe dc la lunette, 
Toiicntation T^chelle des mesures soient ldenitquei dans les 
deux cas Par suite il eit n^ccisaire de faire subir aux grandeurs 
mesureei cerlaines corrections, si I’on vcut qu’elles constituent 
un sysl^me unique et homog^ne de coordonn^e* " In his first 
memoir M Loewy ha already given the formulae, flee , for re 
duetion, and in the one 10 which we refer below he gives us an 
application of hi* method 

In Comptes Rendus for April 4 (No 14) M Lcrwy sin les the 
results that he has obtained In applying hti method of deler 
mining lhe coordinates of Lhe stars on the cliches for ihe 
Photographic Chart As it would be impossible to give ip idea 
nf this compulation without entering into lhe subject at some 
length, it s=ems he^t that we should leave it quite alone and 
refer our readers to the journal itself, from which he will get full 
information Suffice It for 115 lo say that in the different 
methods of " raccordement" based on twenty six well deter¬ 
mined posiiionHj the probable error of the equatorial coordinates 
amounts near!) 10 ± 0 * i ( but “comme il faut encore admettre 
les errenrs rtellei plus Tones qui les valeurs th^onques calcul^es, 

11 devient evident aue le ilcgie d’exactnude oblcnu, bien que 
snffijuDt, est loin d'etre exsgeic M 

Catalogue of Southern Star Magnitudes —In 
vol xll no I of the Memoirs t\e American Academy of Arts 
and Sciencej will be found the rcsulli in catalogue form of Mr 
Edwin Sa*Ter'tt determinations r»r the mn^niiuHei of aouthern 
liars from O* lo - 30° Declination to ihe 71b migmlude inclusive 
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The general plan was lo observe every alar ihree timt*, nml out 
of ihe total number of stard in the catalogue (3415) 289 atur* 
were observed lesi than Ibis number of lunev, while 1048, 491, 
and 194 stars w ere ohsened four, five, ai d six Limes reflectively, 
and the rest seven limes or more I lie various differences of 
brightness were estimated by Argelander's melhod of slep- 
estimntions, each sequence compriMng ten, five, or (went) stars 
according to the number uf flin in the vicinity obwraed 
Loormencmg m (he year 1882, Mr Sawyer says that neorl} half 
of the whole work wa> done m that lime, an opera glas> being 
extensively used fur fainter sequences, such as those in which (he 
stars were of the 6 h or fainter magnitude a field glass was em¬ 
ployed During the ) ears i8Kj nml 1885 the observations, as he 
tells us, were wholly rlii con tinned, "0 a mg lo the injury to the eyes 
from the trjing nitnre of the work” In the method of reduction 
the magnitudes were deduced by [dolling out the sequences, 
graphically u-ung the Gi anomctria Argentina magnitudes as 
ordinates and the observed differences ol brightness, expie^sed 
in 4 teps os abscissae Ihe arrangement of the catalogue itself 
is as follows —Ihe columns give successively the catalogue 
current num tier of the star, (J A catalogue number, constellation, 
Right Ascensions and Declinations bn mean equinox 18750, 
number of observation^, mean magnitude deduced, U a 
magnitude, and ihe three last the separate dates uf the obser 
vaLions and magnitudes 

Comparing Lhe average differences beiween the niagontides* 
here assigned and those given by Could, it is found that 
± o o88in about TepresenC it, while the average enor of a single 
determination, assuring equal degree of precision and ireluding 
besides accidental errurs, the effect uf sjstcmaLic difference is 
given as =t o 059m 

While the work w as in linnd eight variables wiTl discovered, 
which weie is follows —U Ophiuclu (1S81), U Cell (1885), U 
Aquilce and Y Sagnuni (iB86), R l-uma Majons (1887), Y 
Ophnichi and \V llj dric (1888), and /) Leponn (1891), and in 
addition several large discordances were nuliced id many \alues 
oblained (the catalogue number of these are here given), render¬ 
ing these! stars worthy of special attention The volume con 
eludes wnh notes, in which several suspicious cases of innables, 
&.c , are recorded 

A New Tahle of Standard \> ave i fngth a — Under this 
title Prof H A Rowland coninbuies to Astronomy and Astro* 
physics for April (No 114) the new measurements of several 
metallic lines to be used as standards The actual measures were 
made by Mr L E Jewell, the probable error of one setting 
amounting lo I pait of 5,000,001 of the wave length, and the 
reductions of ihe reading by Prof Rowland himself The 
measurements were obtained with a new machine, supplied with 
a screw specially made after Prof Rowland's process The 
standard wave length of I) used was the mean of the determina¬ 
tions of Angstrom, Muller and Kcmpf, Kurlbaum, Pierce, and 
Bell, and wn* 5896 156, different weights being given to these 
separate values This value was utilised in six different ways, 
and the resulting table of wave lengths from 2100 to 7700 was 
obtained, the accuracy of which might, as he says, be estimated 
ns follows ,— 14 Distribute less than fj* division ol Angstrom 
properly throughout the table as a correction, and it will be per 
feet within 1 he limbs 2400 and 7000 u 

Meteor Showers —Among the principal meteor shower* 
for the current year, a lit! of which is given in the Ccrmfianum 
to thi Ok?€>vatQiy t the following two occur thi* week, the former 
uf which is described by Denning as 14 one of the mnt bnhenl 
showers/’ The radiant |>olnt* arc — 

Data ^ R Adduct Milton 

a 6 

April 20 370° + J3" Swift 

ti 25 272° + 21 B Swifl , short 

WoLSINGHAM OBSERVATORY, ClRCULAJt No 35,—A |dalc 
La\«* wnh, lhe Compton 8 inch photo telescope, April 11, com¬ 
pared with a photo by Max Wuir, 1891, shows that the two 
stars 

Es-Dum 545 iSh 28 9m- + 36" 55' (1900) 

.. 56i iBh 39 4111. 36" 52' „ 

are var , the phjftdrfferencei being approximately 9"t, 114, 

8 ”8, 107 ^ 
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GEOGRA PH/CA L NQ 7 ES 

Leiters dated Match 9 have been received from tbcAni 
arctic whaling vessels confirming and extending Lhe brief tele¬ 
graphic inhumation already published lhe Hups drd not 
proceed farther south than 67“ lautude, and discovered no sign* 
of the existence of the Greenland whale, although whales ol 
several uiher s; eclcs were common, and there were great num¬ 
bers of grampuses In default of whaling, the energy of the 
crews was devoted lo sealing, and the four vessels secured 
between them about 16,000 skins and a full cargo of oil The 
seaK were of several varieties, but until the return of the ships 
their species cannot be determined, nor thetr commercial value 
known lhe weather throughout lh; whole slay in Antarctic 
waters was severe, and the formation iff ice compelled (he 
vessels in relurn nL an earlier date than was at first intended 
Hat icebergs of enormous size were seen, one beinq reported as 
fifty notes in length ihe facilities afforded for scientific wait 
j were disappointing. 

| The Ddconinutne expedition (p 474) haj returned lo 
Europe, and M Delcommune was received with great enthusiasm 
I in Brussels I he expedition, togeiher with the others sent 
J out by the K'tl'inga Company, has to a large extent completed 
the work of 1 mi ngstone and his successors 111 the Congo main, 
and in the main confirm* the accepted geography of the region 
One point of some intciest which has been established is that 
the Lake Lanji, marked from Arab reports at the junction of 
the Lukuga and the Lualaba, has no existence. 

1 Hi new number of Petti matin's Ahittihtngtn contains a 
short paper by 1'rof Kiummel on recent Russian oceanographical 
woik in lhe north Pacific This ia accompanied by a map of 
the salirity of the surface u a(er, w hich extends, and in a general 
stay confirm*', Mr Buchanan's map founded on the Challenger 
work The ccntie of maximum salinity lies between ,20° and 
30 J N , and has ns centre about 170“ W A longue of con¬ 
siderably fresher water stietches nearly across the ocean, about 
1 0“ N and sweeps ronnd lhe coasts of America and Asia, The 
diminution of infinity norlhwnrd is very interesting, the curves 
of equal salinity sweeping through Bering Sea without regard 
lo the line of Aleutian Islands, ihu* showing that 50 far U 
regards surface wnler, Bering Sea 19 simply part of the Pacific 
ocean, standing in very marked contrast lo the Sea of Okhotsk, 
a fact of some interest dining ihe prraent international con¬ 
trol eisy 

Mr T H Hatton -Richards read a papeT on British 
New Guinea at the last meeting of the Royal Colonial I ml it ale. 
While giving ■■ account of the climate discouraging la woold- 
be while settle™, Mr Richards desci lives the native Papua lift 
from personal experience as a fine race, possessing n keen 
sense oT justice, and most laborious and successful ai agricul¬ 
turist 


RECENT INNOVATIONS IN VECTOR 
THEORY 1 


laLe years Lhere has arisen a clique of vector analysts who 
reftoe to admit the quaternion to the glorious company trf 
vectoTii Their high priest it Prof Willard Gibba His reasons 
for developing a vector analysis devoid of the quaternion arc 
given with tolerable inllncas in Nature, vol xlm p 511. Hie 
own vector analysis 11 presented in a pami hlet, “ Llemenla a i 
Vector Analysis, arranged for the U;e of Students in Physics, 
not Published" (1881-84) Mr Oliver Heaviside, in a idles 
of papers published recently in the EUctncran and id so 
elaborate memoir in the Philosophical 7 tansachons t supports 
some of Gibbs’s contentions and cannot say hard enough things 
about the quaternion as a quantity which no phjarast viatt. 
Piaf Macfariaoc, of T exas Umvenily, has added lo the 
literature of the subject, and without altogether ogre* log with 
Gibbs take! umbrage at a most fundamental principle of 
quaternions and devefopea a pseudo quit era Ionic system of 
vector algebra which ia noo-awo dative In i(a products! 

Between the years 1846-52, juat at the lime when UamUiun 
wai developing the quaternion cakulux, a scries of papers woo 

C 11]dished by 1 be Rev M O'Brien, Professoi in King s College, 
00don lhe system developed by O’Brien [1 essentially that 


1 AUttici of a paper by Prof C G. Kaoil, read bafpra tha Royal Serial* 
ol Edinburgh, on Monday, Docambar 19, 1P9*. 
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id routed by Gibbs and Heaviside Two product's of vectors 
are defined, which correspond to Hamilton's Va0 and — Sag, 
and application! are given of the linear and vector function and 
of the operator ad x + fid 1 + yB A which somewhat resemhlej 
the qaatermon V 

Tbe broad argument advanced by Gibbs m his letter to 
Nature is that, in comparison wuh the quantities Vo0 and 
SrVa^. which symbolise aa area and a volume which "nre the 
very foundations of geometry," anything that can be urged in 
favour rf the quaternion product or quotient as a " fundamental 
notion in vector analysis " is “ trivial or artificial " These are 
brave words Let us eunmine them by considering what is the 
purpose of a vector analysis Clearly such a calculus is intended 
to show forth the properties of vectors in a form suitable for 
use 

Having formed the conception of a vector, we have next to 
find what relations exist between any two vectors We have to 
compare one with nnuLher, and this we may do by taking eithei 
their difference or their raLio The geometry of displacements 
and velocities suggests the well known addition theorem — 

a + 5 = 0 

in which by adding the vector 8 we pass from the vector a to the 
vector 0 

But this method 1* nuL more fundamental geometrically than 
the other method which gives us the quaternion When we wish 
to compare two length’ a and />, we divide the one by the other 
We form the quotient ajb, and this quotient is defined as the 
(actor which changes b into a Now a vector 1* a directed 
length By an obvious generalnalion, therefore, we compare 
two vectors by taking their quo icnL and by defining this 
quotient a/0 as the factor which changes the vector 0 
into the vector a. This is the germ out of which the whole of 
vector analysis naturally grows A more fundamental enneep 
Lion it is hardly possible to make \ et Gibbs criIU it trivial and 
artificial 1 Far more fundamental, we are told, are the cuncep 
lions of a vector bounded area and a vector bounded volume, 
whole bounding vectors may have an infinity of values Or 
lake the more genera] case of a body strained homogeneously 
The relative vector of any two of it* points passes into Us new 
poailion by a process which is a combination of stretching and 
turning A simpler and more complete description cannit be 
uuughuecL It is perfectly symbolised by the quaternion with its 
tenRor and versor factors And this is trivial and artificial —as 
trivial, say, u ihc versor operation which every one performs when 
estimating the time lhai must be allowed to catch a tram 

Another Riguuicnt advanced by Willard Gibbs is in the para 
graph beginning 11 How much more deeply rooted in the nature 
of things are the functions S <*0 and Va0 than any which depend 
on the definition of a quaternion, will appear in a strong light 
if we try to extend our formula to space of four or more dunen- 
sudi To elucidate the “nature of things” by an appeal to 
the fourth dimension—to solve Lhc Irish question by a di&cuismn 
of social life in Mar*—it is a (jrand conception, wonhy of the 
learner of the trivial and artificial quaternion of three dime a 
aioaa. Further on we are told that there " muit be vectors In 
such a space” , that is, space of four or more dimensions 
True, and If there be vectors, must there not be operations for 
changing one vector into another? 

"Vector! must be treated vectonally " 19 a high-snundmg 
phrase uttered by Prof Hcnnci and Mr Heavmde What 
does it mean ? On lhc same sapient principle, I suppose, 
•ailan must be treated icalanally, rotors rotonally, algebra 
algebraically, geometry geometrically That u to say the 
remark is a very loose statement of a truism, or it is profound 
motiacme. Strictly speaking, to treat vectonally n to treat 
after tbe manner of vectors, or ro treat as vectors do 

Now what does a vector do? Prof Gibbs, the prince of 
vector purists, says on page 6 of his pamphlet that 11 tbe effect 
of the skew [or vector] multiplication by a [any unit vector] 
upon rectors In a plane perpendicular to a is simply to rotate 
there oil 90° in that plane ” lienee a vector is a venor To 
ivMeh Mr Heaviside In fierce denunciation 1 11 In a given 
equation [In quaternion vector analysis] one vecLor may be a 
ndor and another a quarernIon Or the same rector in one 
sad the same equation may be a vector in one place and a 
qu aternio n (versor or turner) in another. This amalgam at ion 
m tbd vectorial and quatermonic functions il very puzzling 
Vos never know how things may turn out " Puzzling? 
Then unit Heaviside find his own system at puzzling as any 
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For when he wntea Lhe vector product tj—i , he is simply acting 
on / by 1 or on 1 by/, and turning it through a right angle It 
m impossible to get nd of this verso rial effect of a vector It 
stares you in tbe face from the very beginning 

A very Bore grievance with Heaviside and MacfarlAno— 
although Gibbs cautiously steers clear of the whole question—is 
that Hamilton puts f 1 , each equal to negative unity, with 
the consequence that Sa0 is equal to - nb cos 0, where a and b 
are the lengths of a and 6, and 0 the angle between them Thu 

f latting the square of a vector equal to minus the square of its 
englh vexes tneir souls mightily It is so “ unnatural, io trouble¬ 
some 

Now Prof Kellaml, in Kelland and Tint a "Introduction to 
Quaternions,” chap 111 , shows that if we assume, oa do Heavi¬ 
side and Macfarlane, the cyclic relations 

ij=a 1=. —jt jk - 1 — —lj ki—}— - //, 

and if in addition we desire an associative algebra, then of neces¬ 
sity we must have f- = / J = /’ = — 1 If then, following these 
(VHrienites, we put what they consider to be so much simpler 
and more natural, namely, f — j* = k' = +* I, we get a non 
associative algebra of appalling complexity, which in the long 
run gives ua no more than the associative quaternion algebra 
Heaviside apparently h unaware of tile non-associatlve 
"beauties oT his system which he believes "to represent what 
the physicist wants , ” for he says, much to the credit of the 
Philosophical Transactions , that hi*. system (which is 

demonstrably not quaternions) is "simply tbe elements oT 
quaternions without the quaternions, with lhe notation simplified 
to (he uttermost, and with the very inconvenient intnus sign 
before scalar products done away with” ( Phil Trans , vol 
clxxxm 1892, p 428) 

We have seen how perfectly natural is the geometric concep 
lion of a quaternion as the quotient of two vectors , and the 
quaternion product is aa simply conceived of as the operator 
(« 0 ) which turns lhe vector 0 *' inLo a Sp^ce considercuiona 
quickly lead us to consider quaternions which rotate a given 
vector through a right angle If we take two such right or 
quudranial quaternions l 1 ' and operate severally on the vector 
a that is perpendicular to the aa j s of bnLh, it 19 easy to show 
that 

la + I'a = (T H I') a 

gives a right quaternion (1 I T) bearing to I and I' the same 
relation which would exist were 1 and I' vectors Thalia, right 
or quadrantal quaternions are added and subtracted according to 
the recognised rules for vector addition an 1 subtraction, which 
bo far he u noted, are all we know almut vectors Hence in 
combinations other than addition and subtraction we may treat 
vectors as quadrantal quaternions, exactly as Gibbs, Heaviside, 
and Macfarlane do, although in a half hearted fashion 

It remains now to consider wherein the systems advocated by 
these vec’or analysts improve upon Hamilton’ii Do they give 
us anything of value not contained in quaternions ? 

Piof Gibb*, having objected in toto to the quaternion pro 
duct a0, is for comnsltncy’s sake bound to object to Hamilton’* 
selective principle of notation. His own notation is very similar 
in appearance to O’Brien’i of old He defines two products, 
the direct product (a 0) and the 1 hew product (a x 0 ) The 
direct product is Grossmann’s inner product or Hamilton's 
-Sa0, and the skew product is Va0, so called probably 
ltecause it has a value ^nly when a and 0 are skew, or 
inclined to one another Now there ib a serious objection at 
the very outset to such a form ax a x 0 for the vector pfo ’uct 
of a and 0 There corresponds to it no quotient amenable to 
symbolic treatment The reason is, of course, that a y 0 is not 
a complete product Given the quaternion equation a0 = <f T 
any o ie quantity U uniquely determined if Lhe other two are 

? |tven But it is impossible, in spite of the suggestivenoss of the 
orm, to throw Prof Gibbs's a x 0 — y into anj such shape aa 
a = y j- 0 . The point it (hit Hamilton's notation does not even 
suggest lhe possibility of such a transformation It is certainly 
Inexpedient, to say thelea t, to use a nolaLion strongly resem¬ 
bling that for multiplication of ordinary algebraic quantities, but 
having no correspond lag process by which either factor Can be 
earned over M a generalised divisor to the other side of the 

^One peculiar perspicuity of Hamilton's notation arises from 
(he fad that S and V are thrown out in bold relief from amongst 
the small Greek letter* used for vector# and the email 
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Roman Idlers used for quaternions anl scalars A glance Leila 
ua what kind of quantity we have 10 deal with before we are 
c 1 lied upon Lo inquire into in comp *aition 1 here ia no such 
eye-catching virtue in Gibbs's notation , and Heaviside largely 
deslroys the coni rast between the quantiliea and selective symbols 
by using capital letters for all In print the vectors are made 
heavy and aland out prominently enough But a vector analysis 
15 a thing to be used , and wiih pencil or pen or chalk on a 
blackboard it is hopelesB to prevent confusion helween A and A 
In suggesting a suffix notation for manuscript* Heaviside un¬ 
consciously condemns his own bj stem 1 wo conditions for a 
good notation are (1) an unmistakable differente between 
easily written symbols for scalar and vector quantities , ( 2 ) the 
scalar and vector parts of products and quotients thrown out in 
clear relief This second is quite as important as the first con 
diiion So far, Hamilton’s notation easily hold'* its own 

A verr important symbol of operation is the Nnnla, 7 which 
may be defined in the form ad t £d_. I yd A w here 9,3^ nre space- 
differentiations along the mutually rectangular directions of the 
unit vectors a&y Since Heaviside and Maclorlane make 
each equal lo + I, they find that y-it, where 11 n any scalar, is 
d-u/dx 2 4 tPujdy 1 4- d 2 n/dz i The real 7'« is minus this 
quantity When 7 2 acts on a vector, Heaviside boldly defines 
V a ao as having the same significance , but MacfarUne, rejoicing 
in his non associative algebra, finds that 7(7«) is quite a* 
different quantity from (7V)» The net result attained by this 
tinkering of the signs is lo get a pseudo nabla non associative 
with itself 1 

Gibb* moves more cannily He defines separately the 
flu anil Lie*' W, 7 *w 7 w, and 7 7 «, which mean the same 

things as 1 he quuernion quantities yit, Vvtv, - SVw. and 
- 7 a » [In quaternions there is one definition of V, and every 
thing else follows ] But even wiLh these four definitions (all of 
which are properties somewhat distorted of the real Nabla) Gibbs 
finds his system lacking in flexibility lie has, so to speak, lo 
lubricate Us joints by pouring in the definitions of Tour other 
functions with ai many mw symbols One of these is the 
Potehual, the others are tilled tho Newtnnian Laplacian, and 
Maxwellian l hey are symhalised thus—Pol, Ne«, l ip. Max 
I heir meanings will lie evident when they are exhibited in 
quaternion form. Thus, as is well known, 






from which at unce 
or 


7 a Pot u = 1 4 Tit 


Pot U = 4x7 u 

Simdirly, if w u a vector quantity, 

Pot w =■ 4»7 '« 

Then we have 


New « — 7 Poi u = 4x7 J t 
Lap ® - Vy Pot ui = 4tt\ 7 1 w 
- Max m = S 7 Pot a = 4»S7 _, « 

Now, Prof Gibbs gives a good many equations connecting 
these functions and their various derivatives, equations which 
in quaternions are identities involving the very simplest Irani* 
formations But there is no Kuch simplicity and flexibility in 
Gibbs's analysis For example, lie lakes eight distinct steps to 
prove two equations, which are special case* of 

y-^u = « I 

\nother of his theorems ^ namely, 

4* Pot m = Lap Lap v - New Max w 
11 amply the quaternion identity 
4»7 _1 w = 4 W 


= 4 T V —I Vy — '» + 4 t 7 - 1 Sv~ 1 w. 

Similarly tho equation 

4* P‘ l w - - Max New u 

ti a travesty of 

* 4wV~ a M * 4*7" 'v-l 

TWe extremely simple quaternion transformations cannot be 
obtained with tho operator used by Gibbi. Hence the necessity 
he Is under to lniroduco his Pot, New, Lap, Max, which are 
merely Intent quaternion operators 
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Gibbs’s system of dyodics, which Heaviside regards with such 
high admiration, differs from Hamilton’s treatment of the linear 
and vector function simply by virtue of Us notation In his 
letter lo Nature he gives reasons why this notation is prefer¬ 
able to the recognised quaternion notation As developed in 
(he pamphlet, the theory of the dyadic goes over much the same 
ground as is traversed in the last chapter of Kelland and Tolt'i 
11 Introduction Lo Quaternion" ” With the exception of a few of 
those lexicon products, for which Prof Gibbs has such an affec¬ 
tion, 1 there is nothing of real value added to our knowledge of 
the linear and vector function As usual, the path is littered 
with definition after definition j hus the direct product 2 of two 
dyads (indicated by a doi) is defined by ihe equation 
ja/Jj jyB) =0 ya 8 Quaternions gives at once 

ifuj ^ — aS/^ySBp) 4 - d.c = aS&pSfly 4 - &c 

Then there follow the definitions or the products of 

and p, thus— 

(p <p — aAxp+0/ixp | y p 
p\<p=pxaK + p < + p x yv 

i hese are not quantities but operator" To see what they mean 
let them operate on some vect >r a Then we find 

<P x p a — aSAptr + = pV pa 

p < p <t = VpaSAtr 4- = Vppnr 

The first m simply <pw, the old thing 1 The iecond is a well- 
known and important quantity in the theory of the linear and 
vector function- It is interesting in note, a's bearing upon the 
intelligibility ol ihe no'ation, that Heaviside, who dotes 10 on 
the dyadic, \t rites p * p in the form Vpp, so lhaL he makes 

pV pa = - V(s<pp 1 ' 

As one example of our gain in following Gibbs's notation, 
lake his dyadic identity — 

^ Ip x p\ ^ |l)/ x p] p , 

on which ihe comment is tliai “ihe brners cannot be omitted 
without ambiguity " The quaternion expression is ifVp^ur, 
where there is no chance of ambiguity, where everything IB 
perfectly straightforward, and where there is much greater com 

E actness in form It Beems to me that this last equation given 

y Gibbs condemns his whole principle of notation It shows 
that one use 0/connecting symbols is to obscure the significance 
of a transformation 

A beautiful example of virtually giving hack wnh the left hand 
Mhat he has taken away with the right is furnished on p 42 of 
Gibbs's pamphlet He writes "On ihis account we may 
regard ihe dyad os the most general form of product of two 
vectors Wc shall call it the indeterminate product,” And 
then he shows how to obtain u vector and a scalar "from a 
dyadic by insertion of ihe sign of skew or direct multiplication ” 
This is exquisite From the operator a,A -h -f- yv, he forms 
—heedless ol his high toned scorn for the quaternion product— 
the conception of the sum of three similar though more general 
product", but quiets hiB conscience by calling them xndetermin - 
aJe l Thu mm of products then becomes by simple insertion 
of doll and crosses the vector 

<px = aXAH /I x /i + y x r, 

and the scalar 

<p f = a K 4/9 M + 7 * 

Why, we naturally uk, Is this indeterminate product welcomed 
where the quaternion product 11 spurned ? 

The truth is the quaternion, or something like it, has to come 
in , and in it moat assuredly does come when Gibba proceed! 
to treat the versor in dyadic form The expression 
{z /90 - 1 } {20a - I) represents in Gibbs's notation Ihe 

quaternion operator 

0 a( )a/ 9 , or more simply q{ )q- 1 

The I Li called an Idtmfactcr and 11 limply unity 

There is something almost naive in the way in which Heart 
aide In trod aces the dyadic aj If nothing like it waa to be found 

1 Ws on surprised chat at much etymological erudition should accept such 
a monstrosity u parillsJOpipsd, 

1 Gibb* calls ina quantity 0 a (which Is "Imply HaariliofTs pr) ihs dtract 
product of th« dyadic + sea ihe vector a The direct product of two ve c to r s 
[« u §. and ihls Haaviiide colls iha scalar product Similarly translating 
ihs Glbbolsn dialect, he speaks of t* si being the ‘ scalar product of Lbs 
dyadk and the nctor 1 '—and gets a pealar product equal to a vector I 
Inis “Is most tolerable and not to bs aadurad " 
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In either Hamilton or Tad The tiuth is it is all there 
Hamilton showed long ago that if 


then 

where 


1 Pp = oSAp 4- j9S up + ySvp, 

4>~ y P = + /nS/9 ip + ►'iStiP, 

OjSo/Jy = V0y, &c , AjbApv — V^v, &C 


Now Heaviside fusses greatly over this method of inverting $>, 
and any reader of § 172 (“Electromagnetic Theory,” in the 
E/er/naan), would infer that the invention of the name 
dyadic suggestion this demonstration which Hamilton and 
Tait had somehow missed in their development of " the very 
clumsy way'* of expressing ,n terms of p , $>p, and <p 7 p But 
the whole thing is given in Hamilton’s 11 1 'lements ” (p 438, 
cauatlon xxvn ), ana in tail's "Quaternions" (n 89, second 
edition , p 12j, third edition) I would also refer to g 174 of 
Tait's third edition (g 162 of the second), a comparison of which 
with Heaviside’s tali talk in the hlutncian of November 18, 
1892 (g 171), will show that, on the most lenient hypothesis 
available, our self appointed critic of Tait’s methods has never 
really read Tail’s “ Quritermuns ” 

All through hiB system Prof Gibbs has refused to consider 
the complete product of two vectors He has used the form a£ 
to mean a " dyad " or operator of the form aSfl or 0So What, 
then, can he mean 11s to understand by the equations— 


and 


J J dam = j J I* r ivv 
jifpm = j j 


da \ Vto 


(( 2 ) of § 164), 


((2) of g 1651 


In quaternion notation the last would lie written 


j dpu = J j V(rfav)w 


Both equations arc quite correct if and only if daw, dpu, and 
Vat are taken in their quaternion meaning of quantities But 
Gibbs ha>( wilfully cut himself adrift from Lhis interpretation 
Iiow, then, does he interpret these equations ? 

The chief arguments of the paper may be briefly summarised 
thus — 

(l) It is maintained that the quaternion is as fundamental a 
geometrical conception as any that Prof Gibbs has named 

(a) In every vector analysis so far developed, the veraonal 
character of vectors 111 product combinations is implied If not 
explicitly stated 

(3) This being so, it follows as a njtutal consequence that Lhe 
square of a unit vector is equal to negative unity 

(4) The assumption that the square of a unit vector is positive 
unity leads to an a'gebra whose characteristic quantities are 
non-associative, and whose V h not the real efficient Nabla of 
quaternions. 

(5) The invention of new names and new notations has added 
practically nothing of importance to what we have already 
learned from quaternions 


EXPERIMENTAL MEDICINE 1 

''"PHIS volume is the fourth number of this remarkable pub- 
A licit ion, and will prove of surpassing interest to the bec- 
Lenologist, physiologist, and physician, chiefly on account of 
the first paper which it contains J 

In 1877 Dr N V Eck invented an operation by which It 
wo* possible to alter the circulatidn in such a manner that the 
blood flowed from the portal vein into the inferior vena cava 
without passing through the liver He succeeded In establish¬ 
ing an artificial opening between these veins In several dogs, 
and then lied the portal vein near the liver, unfortunately, 
only one dog lived for any length of time (two and a half months), 
and, owing to an accident, Dr Eclt wax unable to control the 
result hy post-mortem eiamlnation The operation has how 
been repeated at the Si Petersburg Institute, and it haj been 

1 " Archival da Sasnca bloloilque* public* jwr 1'l aid tut Imperial da 
mddsataa vxperiarentaU 4 St Pdcarabourg, M vol 1 no. 4 
J U L* Aa'ula d'Eck da U veins can faftrieun at da la veins porta, at 
Ml caBsdqueocei pour ronmnlame, par MM, les Dra, M Hahn, V. Maaan, 
V Naacxi, at J Paw low '■ 

WO. 1225, VOL. 47] 


found ihat in successful cases the blood passed entirely from the 
portal vein into the infenor vtna cava 

The animals which ‘.uccesifully resisted this severe operation 
showed no alteration in the appetite, though after a period of 
ten days or so l heir temper underwent marked changes Although 
perfectly docile before the operation, they now became bad 
tempered, bit everything that came in their uay, and showed 
undue excitement un trifling provocation '1 he animals became 
weak, and their gait ataxic, whilst 1 he sensory apparatus was 
also greatly disturbed, as they often became blind, and appeared 
to lose all sensation of pain In a further singe convulsions 
and coma supervened , though the animals occasionally re 
covered perfectly after a lime, many of ihem died when lhe 
firsL attack of excitemenL and convubions occurred, or suc¬ 
cumbed to subsequent attackallhough, on the whole, the latter 
rarely proved fatal The temperature showed no changes 
allnbulahle to lhe vemous fistula, hut Lhe weight generally 
diminished unill death supervened, although, in animals which 
recovered it reached, or even exceeded, the uriginal weight 
The appetite wa^ good, though capnciouB , but -i distinct Ttla- 
Lion was found to exist helween the stale of the alimentary 
canal and the attacks of excitement before mentioned The 
animals which ahsnluicl) refused to eat meat remained free 
m from the attacks, while the “ crimes ” invariably occurred in the 
dogs that aie merit \onaousl) It is a remarkable fact that 
many of them Itami by experience that meal was bad for th^m, 
and declined lo lake it 

Some dogs recovered perfectly, and at the postmortem u was 
found that n collateral circulation had l>een set up, i>o lha ‘he 
portal blond again circulated Lhrough the liver 

It would appear from further observations that these symptoms 
are due to the toxic action of the products of the transformation 
of nitrogenous food, the liver being unable to convert them into 
urea and uric acid l arbarntc acid was found lq the urine of 
these animab, and carbamate of sodium or calcium, when iniro 
du^ed into a health) animal's stomach, produced exactly the 
same symptoms as Lhe fistula above described On the < iher 
hand, it was found impossible to poison healthy dugs wuh the 
same salt, provided the setting free of carbamic acid was pre 
venied by the simultaneous introduction of carbonate oT soda 
inlo the stomach, while the ini 1 oduciion of hoth salts gave n«e 
to «dl the symptoms of carbamic acid poisoning, when the circu 
laiion through the liver had been interrupted lhe authors 
conclude, therefore, that the carbamates formed during digcsHon 
in pissing through the Jiver nre transfo r med into a harmless 
substance, and that this substance is most probably urea 

In some cases the experimenters removed the entire liver , hut 
the animals never lived more than six hours, and fell at once into 
a comatose state, followed by convulaionF, tetanus, and death, 
through arrest of the respiraliun Similar result 1 ) were obtained 
by e^tnhhthing a vemous fMula in the first place and tyin^ the 
hepatic artery afterwards 

According lo Messrs Hahn and Nencki, who performed the 
chemical part of the^e observations, lhe fraction of the mine 
remained normal until oiir nf ihe attacks of excitement sci in, 
when it became alktlinL If the hepalic artery were tied nt ihc 
■ame time, the urine contained a little albumin and h^ma 
globin, together with small quantities of urobilin and biliary 
pigment, provided the gall bladder had not beenemplied before 
the operation The qunryily of urea was nJways greatly lessened 
if the hepatic artery were also lied, or the greater part nf ihe 
liver removed The relation of the nurogen in urea to ihe 
total Quantity of nitrogen excreted was much smaller .han 
normal, being cnly 77 per cent instead of 89 per cent On the 
other hand, the uric acid in the urine ultimately increased in 
Quantity, even when the hepatic artery was not Lied, nlthi ugh 
the total quantity of nitrogen excreted was not greater than 
normal, the increase in the uric acid corresponding to ihe 
selling in of the convulsions With regard to the ammonia 
contained in urine, the authors have come to ihe following mn 
clu ions —(l) EckV operation, combined with ihe ligature of 
the hepalic artery, causes in dogs an increase in the excretion of 
amntonia, In some cases this increase 11 relalive only wuh 
regard to the nitrogen of urea or Ihe total nitrogen, whereas in 
other cates it la absolute And this absolute increMfctakes p’nce 
when the animals survive the opeiation for IfiflPy houn* at 
lent * (2) the accretion oT ammonia increases rapWly lo inin'sla 
which have been subjected to Fck’a operation as soon aj the 
first symptoms set in B 

In a further series of researches thp authors showed that car 
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bamic acid 18 present m Lhe urine of a normal animal, and 
increases after Lck's operation It would be interesting there¬ 
fore to compare these facta with what we know of the increase 
of ammonia in pathological states of the liver in mao The 
liver, however, ib not the only place where urea is formed, for 
the urea never completely disappeared in any of these experi¬ 
ments , and it is well known that m sharks which live seventy 
hours after the removal of the liver, Lhe urea in the muscles does 
nui dimmish aflei the operation 

buch are the chief new facts we have met with in this in¬ 
teresting memoir, and 1L is certain that these investigations open 
up a new field for further researches The other papers 1 con¬ 
tained in this volume c'dl for little comment, they relate chiefly 
to the digestive and putrefactive processes taking place in the 
human inLcstinal tract 

Ii will be seen, however, that this fointh number sustains 
the well earned reputation of the three first one^, and that 
the archives deserve tu take their place among the chief scien¬ 
tific journals which made their first appearance in the year 
1892 


STEAM ENGINE TRIALS 

A PAPER on the hst senes of steam engine Inals undertaken 
** by the late Mr P W Willans was read at the meeLing of 
the [nuiUuion of Civil Engineers on April It 

The paper dealt with an extensive series of condensing 
trials made with a 40 I II P Willans Central Valve Engine 
These were intended to form a sequel to the investigations 
described in Lhe author’s papers, entitled “Economy Trials of 
a Non-condensing Steam Engine, Simple, Compound, and 
Triple," read before Lhe Institution in 1088 nnd 1889 I lie 
principal objects in undertaking these tnnls weie—(1) '10 
ascertain the initial condensation in lhe first cylinder, and to 
trace the behnviour of the steam in the succeeding cjlinder-, 
when working as a compound or triple expansion engine , (2) 
To observe the effect of speed of rotation, area of exposed sur¬ 
face, and range of temperature, upon the initial condensation, 
and upon economy generally , (3) To nsceilaln the percentage 
of the theoretical mean pressure actually obtained , (4) lo 
ascertain the ratio of the work done by each pound of si earn to 
the theoretical work due from it, (5) To determine the con¬ 
sumption of steam at all loads, and under various conditions, 

The consumption of steam was determined by discharging the 
condensed water from the exhaust into a tank carried by a weigh 
bridge, and observing the intervals of lime required for fixed 
weights of water to run in fly this method, a continual watch 
was kept on the performance of the engine during the whole 
Inal, and any disturbing cause was immediately delected, leaky 
steam pipe joints did not affect the result, and the length of the 
trial might be much reduced Special experiments, made to 
ascertain whether any addition was necessary to cover leakage 
in the engine and exhau-L-pipe, showed that this leakage was 
slight 

The method of determining the theoretical work due fiom 
one pound of saturated steam when discharging into a condenser 
was next considered, and it was shown that the thermal 
efficiency of a condensing engine must of necessity be less than 
that of a non-condensmg engine, owing to the greater pro 
portionate size of the M toe " ot the diagram cut on for practical 
reasons In the non-condensing trials the beat number of 
expansion! was computed from the approximate formula 
p* v 7 - constant , bnt for the condensing trials the error In this 
could not be neglected The best ratio of expansion and mean 
pressure were therefore calculated for adlahatic expansion, by 
Mr, MacfarJane Gray’s 8 p diagram, combined witn a volume 
curve Altogether sixty-two trulB were made under various 
conditions of speed, steam pressure, load, and ratio of ex¬ 
pansion, j^well u with lhe engine working simple, compound, 
and triple, and the results were embodied in the tables accom- 
panytauhe paper 

principal deductions from these experiments was 
the M utraTght-llne ’* law of steam-consumption, aftd it wai 
shown by olttiiDi that tjie ioial water for the horse-power 
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< "On the Putmacdva Procerus in the Large Intoatlo* or Mia and oo 
the Microbe* Causing Them, * by M Lumft- 11 On the Micro-organbina 
in the Organi of Cholaxsjc Pmlmis 1 by M L. de RekovikL " Conirt- 
the Steady or Chemical Process** la the lnieinnee of Man," by 
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corresponding to any mean pressure P, was W + K P , where- 
W was the water winch would be used by the engine at 
zero mean pressure (through initial condensation, radiation and 
conduction J, supposing it were fnctionless, and K was the water 
per hour required to produce each pound of mean pressure 
These factors were shown to vary with the conditions under 
which the engine was working 

Eighteen of the Inals were planned Lo assist in determining 
the law connecting initial condensation with revolutions , and it 
was found that in Lhe high pressure cylinder at high mean 
pressures the total condensation per unit of time was directly 
proporlionil to the square root of the number of revolutions 
per unit of lime As lhe mean pressure wm diminished, Lhe 
condensation became more and mure nearly constant at all 
speeds , and finally, at low mean pressures, the law appeared 
to be reversed Tor the low-pre igurc cylinder, Lhe law was 
modified 

The important question of the changing proportion* of steam 
and water present during the expansive part of the stroke was 
investigated hy the 8 p diagram lhe maLter was first examined 
theoretically by considering the effect of a thin liner of infinitely 
conducting matter, and a curve was drawn on the 8 p diagram 
showing the mte at which the steam initially condensed in 
„ warming up the liner from the exhaust to the iniLiai tempera 
ature was re-evapornled as the expansion proceeded The 
actual re evaporation, obtained by measurement of the 
indicator cards was compared with Llm theoretical re evapora 
tion, the difference measuring the deliy in the return ol the 
heat from lhi_ linei to Lhe steam The looses due to con 
duction and radiation, to passage through pons, and Vo 
incomplete expansion^ could also l>e shown on the 8 ip ilia 
gram 

The question of the economical advantage of reducing the 
power by automatic cut off vnr -o/r throttling was discussed 
Broadly, the result was that the gain by varying lhe expansion 
was large lor a simple engine, moderate foi a compound engine, 
and, for a triple engine, almost inappreciable II further 
appeared that the gain at high speeds was greater than at low 
speedfi 

A few trials made with the cylinders steam jacketed showed 
a slight gain, but further experiment were required lo show 
whciher lhe gain was likely to be worLh the extra trouble and 
expense involved 

The missing steam at cut off varied in the trials to even a 
greater extent than it did in the non condensing trials—the 
amount being much affected by Lhe range of temperature, the 
density of the ateam, and by other conditions 

It appeared that, under all circumstances, the triple-condens 
mg engine showed an advantage over the compound in regard 
to steam consumption , but that, except for very Urge engines* 
the compound-transfer engine was probably the best for pres¬ 
sures below 150 lbs (absolute) pressure per square inch 


ETHNOLOGICAL OBSERVATIONS IN 
AUSTRALIA 

COME time ago Mr R Etheridge, jun , carried on a series of 
^ geological and ethnological investigations in the valley of 
the Wollondilly River, at it! junction with the Nattai River, 
New South Wales , and in the latent number of the 11 Records 
of the Australian Museum" (vol 11 No 4 ) he gives an inte 
resting account of the various facta he had occasion to sLudy 
The following is the greater part of the pauage in which he 
records his ethnological observations,— 

The aborigines of the Wollondilly and Naltai Valleys, must* 
from local accounts, have existed in considerable numbers, 
and are now only represented by interments, carved treat* 
wizards' hands, and charcoal drawings in rock shelters along 
thejprecipitoos escarpments 

The first objects investigated under this head were the 
11 Hands on the Rock." The i% rock" consists of a huge mats 
of Hiwkesbury Sandstone, about seventeen feet m breadth and 
length, hollowed out on the side overlooking the river Lo the 
extent of six feet. Ie is perched on the side of a gentle rise 
from the Wollondilly, having rolled from the higher ground 
above, and alongside the track from the Nstlai Junction to 
Cox’s River, In the immediate south-west comer of the Pariak 
WtrriberrL The cavernous front of the rock Is fifteen feet 
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broad, and twelve feet high On the buck wall are depicted a 
number of red hand*, both light and left Under Lhe principal 
bands are four while curved band-i, resembling l>ouinerangs or 
nh.s, the whole of the hands being relieved, as is usually lhe 
case with these representation*, hy light splash work The hand 
marks in this shelter differ, however, from Any l hive seen before 
hy an unquestionably previous preparation of lhe rock surface 
for their reception by inching the surface to lhe shape of each 
hand, thus leaving a slightly raised margin around each I hive 
recently given (Records Gcal Suney, N S Wales, [892, 
ill Pt 1 p 34) an epilome of our knowledge of these hand 
imprints, their meLhod of preparation, and supposed significance 
sufficiently full to render any further reference unnecessary at 
present The colour red, amongst black races, was the symbol 
of evil (Fraser, Journ R Soc , N S Wales for 18S2 [iSSj], 
xvi p 213) 

Mr Maurice Mayes, of Queahgong, informed me Lhat he ha 1 * 
known lhe rock for lhe past fifiy years, And ihit lhe imprints 
have not altered in lhe least Me found it difficult to uhlun 
trustworthy informal inn from lhe aborigines regarding lliem , ihey 
expressed ignorance, lull ultnnalelv gave him to understand 
that the " hands were the imprints of those of their Deily when 
on earth " 

The large alluvial flit! in this neighbourhood, along the 
Wollomlilly, were, I was informed, great gathering grounds for 
the various tribes from many miles round, even (hose of 
Goulburn and Shoalhaven participating 

On a spur overlooking one of these green expanses, known 
as Gorman's Hal, immediately at lhe junction of lhe Wollon- 
dilly and Nallai River*, we investigated an interment, thirty 
years old, indicated by a single caned iree, but ihe di vice ha*, 

I regret to sav been wantonly destroyed This grave is known 
to be that of “Jimmy Aremuy," or " Blackman s Billy," of the 
local tube, and Lalled in the aboriginal dialect Ah-rc moy t And 
was covered by a mu ill mound aL ilu* foot of a small tree, forty- 
seven feel north of ihe carved tree, and had been surrounded by 
a snplmg fence After removing lhe mound and superin 
cumbent soil, wc found the grave hail been filled suth boulders 
anil large pieces of rock 10 lhe depth of four feel six 
inches, whilst under ihis was a layer of split umber and 
bark On icmoving this wc found ihe skeleton well 
wrapt in whnt nad once been an old coot, a blanket, and an 
opossum rug I he skeleton was doubled up in the usual 
manner, lhe arms drawn up to the breast, and the legs against the 
abdomen, placed on the right side, and facing the south-east 
Not lhe least interesting fact wns the variety of article* placed 
with the deceased, according to aboriginal custom loose in 
the superincumbent earth we found an ingenious conversion of a 
piece of forked iron into a probable spear head, a pointed stick, 
and some loose pieces of limber Underneath Lhe skeleton in 
various positions there occurred an old comb in two piece*, a 
thimble, a large iron ^poon, the blade of another spoon, a small 
bullet mould, handle and portion of ihe tin plate work of an old 
“quart pot M or 11 billy can," fragment of a clay tobacco pipe- 
item, top of nn old metal powder or shot case, containing shot 
and a few shirt buttons and last, but by no means the leaM 
curious, a castor oil bottle, still containing what seems to be a 
portion of the oil—this wns placed directly under the head 

A little below thr junction of the rivers we viewed the burial 
place of a " Chief " of lhe late local tnhe, lhe interment having 
taken place about fifteen years ago It lies contiguous to one of 
three marked trees placed in a triangle, the longe t side or base 
of Lhe latter being half a chain in length, and bearing north west 
and south east The trees are anil erect, although the carvings 
are more or lens obliterated by buili fires, but they seem lo have 
been chiefly in 7ig zag lines, and of course cut with an iron 
tomahawk The heavy rain prevailing at the lime deterred us 
from investigating this burial * 

This concluded our Investigations in Burragoreng proper, but 
-on returning to Thirlmttlk we diverted our courae hear Vander- 
villr, a crow the WerriMTn Creak lo "Tbe Hermitage,” the 
estate of Mr W G, Havn, parish of Burrmgoring, county of 
Camden. Through the klndnru of Mr Hayes we were allowed 
to examine a much more extensive burial ground than either of 
Ihe preceding Here, pn a sms 11 plateau above and to lhe east 
-of lie Waterfall r ieek, a branch of the Wernberrl, and behind, 
or to the south of the homestead, are four graves of various 
sixes distinguished by four carved trees, more or leu in a state of 
dilapidation There does not appear to have been any geo 
metrical form of arrangement si mined In the placing of these 
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graves, unless it be a. roughly rhomboidal one We expected, 
from current report, tn find five graves here, but four only re¬ 
warded our efforts Three of the graves and three carved trees 
arc more or less in a north-we^-t and south easL line Starting 
at lhe north west corner, the figures on a She oak ( Casitantra ) 
have been partially obliterated, ten feet from this is the first 
grave, and fourteen feet from the latter 11 another carved She- 
oak, now lying on the ground and much decoyed Fifty one feet 
still further on occurs the largest grave, and at another fifty-one 
feet the ihnd ornamented tree, a dead gum still standing but 
much burnt hy bui»h fires, and hearing an exiraoidinary figure 
Between the last gmvi; and this tree, and deviating somewhat 
from the straight line m the third interment, at right-angles to 
the original starting point , and fifty four feet from it at right 
angle*, is the fourth carved tree, also a dead gum, bearing 
figures At right angles to this again, and distant sixty four feet, 
is the fourth grave, apparently \Mlhout any indicating tree near 
it We did not investigate the conlenlB of these graves owing 
to want of time 

I am not niquainted wilh any systematic account of Ansi ralmn 
carved tree-. , in fact litlle seems lo have been collectively 
written about them, and very few representations figured 
Probably some of the earliest illustrations are those by Oxby, 
SLurt, and “ W R G " presumed to be from the context of his 
writing'-, Mr Surveyor W R Gnvelt, of Govett's Leap fame 
Oxley discovered a grave on the Lachlan, consisting of a semi 
circular mound, with two trees overlooking it, barked an I carved 
in a simple manner (fourn r l wo Etped* Tn'erior N S Wale*, 
1820, p 139, plate) These carvings consisted of herring bone 
on lhe one iri.e, and well marked curved although simple lines 
on the other The explorer Sturt noticed an oblong grave 
l eyond Taylor s Rivulet, Marquane River, around which the 
irees were “ fancifully carved on the inner side," one wuh a 
figure oT a heart (Two Taped*. Inlenor S Audr , 1834, 1 , 
p 14) l he anony mmis author (W R (1 ) describes an occurrerce 
of ihis kind at Mount Wayo, County Aigylc, in the following 
words —“ The trees all round the tomb \\ ere marked in various 
peculiar waj s, some with zig zngs nml stripe*, and pieces of bark 
otherwise ml M (Saturday Slag 1836, o , No 279, p 184) 
A Mr Macdonald states lhat the aborigines of lhe Page and 
Isis, tributaries of the Munter River, carve serpentine lines on 
two trees to the north west of each grave (Joum Anlhrop 
Inst Gt Brfl and Ireland, 1878, vn , p 256) 

The figures are either comno'-ed of r gilt lines or curves, more 
commonly the former, hut a few inst nnces have been recorded of 
natural otjecl*, such as lhe outline of an Finn's foot, Been by 
I tichhardi on a gum tree in the Gulf Country (Journ Overland 
Ex pet) Morelon Bay to Port E'singlon, 1847, p 356) One 
thing is self-evident, such carvings possessed a dual if not a 
triple ilgnificance We have already seen the employmenl of 
them to indicate an interment, presumably acting the part of a 
tombsione, for it Is believed hy *ome lhat the figures on a tree 
in each case coricspond lo those on the inner side of deceased 1 * 
’possum nig, the wombat at, or " drawing," which Fra*er thinks 
was distinctive in each family, or a peculiar modification of the 
[riba! inombarat (Journ R, Soc N S Wales for 1892 [1893], 
xvi , p 301) So far a* I can gather, such devices invariably 
indicated lhe last resting place of a male, Mr E, M Curr 
Mates (" The Australian Race, i8S6," 11 , p 433) that the 
Breeaba Tribe, at ihq head-wateri of the Burdekin River, North 
Queensland, employed marked trees to commemorate a battle 
He figures a tree from the banks of the Diamantina, barked and 
marked by a 'erica of clow, irregularly super-imposed noiLhes, 
like those made hy a black when climbing a tree Thesy, how¬ 
ever, can hardly be compared to carvings. 

According to Mr J Henderson, Dr John Fraser, Mr A W 
Howitt, and Mr Macdonald previously mentioned, Bora Grounds 
are also embellished wllh carved trees The first named de¬ 
scries ("Obi Colonies of N S Wales and V D Rand,’ iSjl* 
p 145, pi 3) the approach to one of these initiation places at 
Wellington si through "along, ttraighi avenue of lree* F extend¬ 
ing for about a mile, knd these were carved on ^ach ude with 
various devices , At the lower extremity of this, a narrow 
pathway turned off towards the left, nnd soon terminated in a 
circle/' Mr Henderson further remarks that the fact of lhe use 
of ibis place for Bora purposes wax cornu unicated lo him by the 
then haadnum of the tribe. Dr, Fraser says (Journ R Soc 
N S, Wales for 1882 [1883] xvi , p 205) lhat lhe Gringai Tribe, 
one of the northern N S Welsh tribe-, clear two circular en¬ 
closures, one within the other, for their Boraf and that the tTees 
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growing around the smaller circle are carved " with cunom 
emblematical devices and figures ’ , whiUt Mr Mnc lonald in 
forms us that on the Dora ground of Lhe Rage anil Lis River 
Native*, as many as a hundred and twenty marked trees ocmr 
round about (Journ Anthrop Inst Gt Brit Ireland, 1878, vu , 
p 256) Confirmation is further afforded by Mr W O 
lioiigkinaon, who nw a Bora ground on Lhe Macleay River 
with “ trees minutely taLooed, and carved to sach a considerable 
altitude that he could not help feeling astonished at the labour 
liealowed on the work ” (Smyth, " Aborigines of Victoria, 1S78, ” 
1, p 292) 

If, as previously stated, according to current report, the 
designs on the trees be the same as those on the 'possum rugs, 
the transfer of them to the trees surrounding a grave must hive 
had some important and lasting meaning lo the survivors The 
figures on the rug may have indicated some degree of ownership, 
a Lreht, coat of arms, or monogram, is it were, and in such a 
case Lhe reproduction on (he trees surrounding a grave may be 
looked upon as an identification of the deceased Henderson 
speaks of the tree carvings as symbols "A symbol is after 
wa da carved upon the nearest tree which seems to indicate the 
particular tribe Lo which the individual may have belonged ” 
("Obi Colonies of N S WaleaandVD Land, 1832,” p 149) 
Or had they a deeper esoteric meaning, one only known lo the 
learned men of the tribe? Smyth stales (' Aborigines of Vic- 
torn, 1878,” 1 , p 288) that ihe figures on the inner sides of the 
'possum rugs M were the same as those on iheir weapons, namely, 
the hernng bone, chevron, and saltier " How easily these same 
devices can be traced, in a general way, both on the carved trees 
and some of the wooden weapons, in amply shown by many of 
the excellent figures given in Smyth n work, This painstaking 
author, in briefly dealing—ton brief!), in fact—u ith this interest¬ 
ing subject, says {Ibid p 286 The italics are mine) “ The 
nvives of the Murray and the Darling, and those in other parts 
adjacent, carved oil the treei nLar the tombs of deceased warriors 
sir tinge fi$H) cs having meaning* no doubt intelligible to all th* 
tubes tn the vast area watered by these river* ’’ By the Kamilarai 
(1 Honery, Journ Anthrop Inst (it Brit and Ireland, 1878, 
vu , p 254) they were regarded as “ memorials of lhe dead 

It is much lo be regretted that before the last remnant of this 
fast disappearing race has passed away, a translation, or at any 
rale an explanation of these mailers, cannot be obtained 


SCIENTIFIC SERIALS 

Amernan Journal of Science, April —Distance of the stars 
by Doppler's principle, by G W Colles, Jun This principle 
may be applied to the calculation of the distances of slar^ in 
Lhe manner suggested by Fox I albot and discussed by Prof 
Ranibaut If the velocity of a component of a binary star be 
measured spectroscopically when it is moving in the line of 
sight, and its orbit be studied by means of Lhe micrometer, the 
velocity at any point of the orbit, and hence also the sire of the 
orbit, may be determined This, divided by its angular magnl 
lude, gives the distance of (lie system From theoretical con¬ 
sideration! the author calculates the ratio of the mean velocity 
across the line of sight of a large number of stars distributed 
equall) over the celestial sphere to their mean velocity along 

the line of sight, and findi this ratio to be - He then shows 

2 

that the mean distance of all these stars will be approximately 
arrived at by multiplying this ratio by the sum of the observed 
velocities in the line of sight, and dividing by the sum of the 
observed corresponding angular velocities Calculating from 
observations of ninety-five stars In the northern hemispnere, ft 
mean distance of 150 9 light years is obtained, or, taking Vogel’s 
observations only, 80 5 light years —The radiation and absorp 
turn of heat by leaves, by Alfred Goldsborough Mayer Two 
leaves of the same species of plant were each glued upon one 
of the polished tin sides of a Leslie cube. One of Lhe leaves 
was then painted over with dead-black, and the cube was filled 
with water kept at 40* C- The radiation from the two leaves 
was measured by means of a thermopile It Was found lhat 
almost all the leaves radiated as well as lampblack The effect 
of a thin film of dew was to reduce the radiation to 78 per cent, 
and to 66 per cent, if the dev stood ouL in beads upon the sur¬ 
face The absorption of dark heat rays by leaves Interposed as 
a diaphragm wair found to be highly selective A single elm 
leaf transmitted 20 per cent of the radiant heat, A second leaf 
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I transmitted 78 per cent of this, and a third over 83 per cent 
of lhat transmuted by the second Wild cherry leaves tram 
muted 9 per cent , and chicory 4 per cent more heat when their 
chlorophyll was abstracted by ether or alcohol —Also fmpers by 
Messrs H L Wheeler, W P Ht-adden, W H Melville, T 
F Kemp, E A Smith, R T Hill, M I Pupin, F A Gooch, 
and P E Browning 

Thk most important article in Lhe Botanical Gazette for De 
cember, 1892, is the one to which we have already alluded, in 
which Mr K Tliaxler proposes the establishment of a new 
order of bi.hi2omyceLes with the name Myxobactenacez In lhAt 
an 1 Lhe following numbers (January—March, 1893) Prof D H 
Campbell gives Ins account, most of which we have reprinted, of 
his visit to the Hawaiian Islands , Mr G W Martin completes 
his description of the development of the flower and embryo-sac 
in AsUr and S oluiago , Mr 1 ' U Maxwell gives a comparative 
study of the roots of Ranunculace®, in which he makes three 
types of structure on the basis of the changes which take place 
through secondary growth Mr A Schneider has a note on 
the influence of anaesthetics on the transpiration of plants , he 
finds that both this function and ihe vitality of protoplasm are 
both retarded by the action of ether, the protoplasm being 
finally killed Prof J b Humphrey gives a full account of 
the life history of Motitha frud/gena , a parasitic fungus which 
causes great (lest ruction of prars and stone fruit in America In 
an nrncle on non parasitic bacteria In vegetable tissue Mr H 
L Russell sums up tm conclusion that vegetable, like animal 
tissues, are normally free from micro organi-.ms p but Lhat in 
healihy vegetable tissues many species of bacteria are able to 
exist for a nuL inconsiderable length of Lime We have also 
articles describing new species of flowering plants discovered on 
the American continent, nnu a rhumS of Lhe botanical papers 
read at the New Orleans meeting oT the American Association 
for the Advancement of Science 

In tile numbers of the Journal of Botany from January to 
April lhe articles of most general interest, in addition 10 the 
continuation of oLhrrn already noticed, are —A list of the 
M)celozua of South Beds and North Herts, by Mr Jas 
Saunders , Dr M T Masters, on some cases of inversion, in 
which he gives illustrations of the reversal of the normal 
relative position of organs or of elements of (issues , a provi¬ 
sional list of lhe mnrine alg® of Lhe Cape of Good Hope, by 
Mis* h Burton, a list of ihe mosses of Guernsey, by Mr E 
D M irquaml , notes on Sc tch freshwater algm, by Mr W 
West, in which two new vpecies are described, notes on the British 
species of Camfylofus, a genus of Mu^ci, by Mr II N Dixon 
Under lhe head ol " Laboratory Notes,” Mr b Le M Moore 
describes the best way of miking Milton’s reagent , anew way 
of demonstrating continuity of protoplasm (Millon's fluid) ; and 
lhe action of cold Millun's fluid on iron-greening tannins, and 
on cell vc alls giving proleid reactions 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 2— u A New Portable Miner's 
Safety-lamp, with Hydrogen attachment for delicate Gaa- 
testlog , with exact Measurements of Flame cap indications 
furnished by this and by other Testing lamps.” By Prof 
Frank Clowes, D Sc (Lond ), University College, Nottingham 

The author, availing himself of his 11 test-chamber,” already 
described in the Proc Roy Soc vols 1 It has examined 
the Indications of fire damp furnished by the different safety- 
lamps at present In use for testing purposes These lamps 
include the ordinary oil lamp, the Pieler alcohol lamp, the 
Ashworth benzoline lamp, and the hydrogen-oil lamp, recently 
devised by ihe author 

The introduction of a standard hydrogen gas letting flame 
Into an ordinary oil safety lamp was TOST effected by the author, 
and was described by him in the papera refeired to above But it 
has now been brought into a far more convenient and portable 
form , the most recent development of the lamp la described 
and explained by illustrations In the present paper The 
hydrogen gas li stored In a little pocket steel cylinder, under 
about too atmospheres pressure this can be Immediately 
attached to the salety-lamp when required, and can be made to 
furnish a standard 10 millimetre hydrogen flame which will barn 
continuously Tor forty minutes from the cylinder-supply. The 
hydmgcn Is kindled from the oil-flame, without opening the 
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lamp and proves lo be equal in delicacy and accuracy of test¬ 
ing to Livein^’ 1 ! indicator and other formB of apparatus of 
precision at present in use The lamp presents the great 
advantage of serving at once for lighting, for ordinary gns 
testing by the Oil flame, and for most accurate and delicate 
telling by means of the hydrogen flame 

The paper gives full italements of the results of the flame cap 
measurements of the new lamp, and of Lhe lamps mentioned 
above 

1 he general conclusions lo be drawn from these measure¬ 
ments, and from experience derived from working with the 
different lamps, are the following — 

(1) The Indications of the Pieler lamp begin at the lowest 
limit of o 25 per cent , but quickly become loo great to be 
utill ed The thread-like tip extending above the flame for 
several inches in pure air must not be mistaken for a cap, but it is 
scarcely dihtinguishable from the cap given by o 25 per cent 
of gas 

1 his lamp suffers under the disadvantage that much of lhe 
feeble light of the caps is lost by the obstruction of the game 
the gauze also frequently presents a bright reflecting surface 
behind Lhe flame, and this renders the observation of the cap 
impossible All the other lamps in use are free from these 
interferences due to the gauze, and if their glasses are blackened* 
behind internally by smoking them with a taper they become 
well suited for lhe observation of caps 

(2) The Ashw orlh benzoline lamp begins its indications doubt¬ 
fully at o 5 per cent , the cap thus produced being more distinct, 
hut noL greater in height, than the manile of Lhe flame seen in 
gas free air 

But starting with certainty with an indication of f per cent , 
it gives strikingly regular indications up to 6 percent , and 
even higher percentages may be read off in a lamp with a long 
gloss 

(3) The standard ro mm hydrogen flame gives distinct 
indications from o 25 lo 3 per cent , the cap then becomes 
too high for measurement in the lamp , but by reducing the 
flame to 5 mm f cap readings may be taken up to 6 per cent 
of gas 

The lower indications may similarly be increased by raising 
the flame to 15 mm 

(4) The oil llune produced by unmilted colza oil gives no in 
dicationa with percentages below 2 With 1 per cent of gas 
the flame from colza mixed with an equal volume of petroleum 
(water white) produces an apparent cap, which, though some 
what more intense than the natural mantle seen in gas-free air, 
is only equal to this mantle in dimensions, and might cosily be 
mistaken for it 

The oil flame, when it 11 reduced until it just loses Its 
luminous tip, however, gives distinct indications from 3 to 6 
per cent 

The largest indications are produced by drawing down the 
flame in the presence of the gas, until a cap of maximum size is 
obtained 

A carefully regulated oil flame mhy, therefore, conveniently 
supplement the hydrogen flame for the indication of gas varying 
from 3 lo 6 per cent , and in the uew hydrogen lamp this will be 
found to be a convenient method to adopt 

The use of c<dra alone in the oil lamp 11 very inconvenient 
for gas texting 1 Lhe wick quickly chars and hardens on the 
lop, and cannot then be reduced without danger of extinc- 
11 m , it can never be obtained satisfactorily in a non luminous 
condition. The admixture with petroleum obviates these 
difficulties 

The use of the hydrogen flame for gas-testing has been pro¬ 
posed, but hai never been hitherto carried inLo practice In an 
ordinary safety lamp Careful comparison prove! this flame to 
be aupenor to the alcohol flame and to all other flames at 
present suggested Its indications have never been carefully 
observed and measured before, they are Carefully summarised 
id the present paper 

It will be readily understood that the main advantages result¬ 
ing from the use of the hydrogen flame are the following t— 

( 1 ) The flame ii non luminous, whatever its dimensions may 
be, and therefore does not Interfere with the perception of 
the cap. 

(a) The flame can always be adjusted at once to standard 
height and maintained at that height sufficiently long for the 
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completion of the test , whereas other testing flames are con- 
stansly vnrymg in dimensions, and most of them cannot be set 
lo standard size at -ill with any certainty 

Thus a colza petroleum flame exposed in air containing alow 
percentage of gas when twice adjusted gave caps of 3 and of 
20 mm The reduced oil dime often fell no quickly that cap- 
readings with low percentages of gas could not be taken at all 

(3) The caps produced over the hydrogen flame are larger 
than thoqe produced by anj flame of corresponding sire 

(4) lhe size of the h)drogen flame can therefore be so far re¬ 
duced as to enable it to be used m an ordinary safety lamp 

The size of the flame may further be suitably varied so as to 
increase or decrease the height of the cap and Lhus either in¬ 
crease the delicacy of the te^t or extend its range 

(5) The hydrogen flame shows no trace of mantle or cap in 
air free from gas , it resembles the Pieler flame in showing only 
a slender thread above its apex The colza-petroleum anti the 
benzoline flames show pale nnntles m gas-free air, which may 
be easily mistaken for a small percentage of gas 

(6) l he standard hydrogen flame burns vigorously, iL is of 
fair sire, and cannot be extinguished by accident , whereas the 
reduced flames ordinarily used in testing burn feebly and are 
readily lost 

(7) Hydrogen is supplied pure and of practically invariable 
composition , whereas oil and alcohol are opt to vary much in 
composition, and therefore to give flames whose indications vary 
with the sample of liquid which is being burnt 

It should be noted that the hydrogen flame u set to standard 
size in the presence of the and therefore yields accurate indi¬ 
cations in any atmosphere in which the test is made 

The paper gives full descriptions of the method pursued for 
obtaining accurate flame cap measurements in this research The 
indications furnished by the new lamp in air co limning coal gas 
and water-gas are also tabulated , and it is shown that these gales 
are readily detected when present in small proportions in the 
air, and their amount 11 accurately determined The lamp 
shows equal delicacy and accuracy in the detection and estima¬ 
tion of petroleum vapour in the air, 

When used for the detection of fire damp the amount of fine 
coal dust ordinarily present in the air of the mine caused no in¬ 
terference with the test I he lamp had been proved by use in 
the coal-mine to be thoroughly practical and easy in Its applica 
tion lo gxs testing 

February 16—"Further Experiments on the Action of 
Light on Bacillus ant krai 1 r ” IV By II Marshall Ward, 
D Sc, F R S , Piofcssor of Botany, Royal Indian Engineering 
College, Coopers Ildl 

The author has continued his experiments, proving that 
the light of a winter sun and that of the electric arc rapidly 
destroy the life of the spores of the anthrax bacillus, and 
showing that the bac ericidal action is really direct, and nut 
due to elevation of temperature, or to any Indirect poisoning or 
starving process incident on changes in the food materials The 
evidence goes to prove that the effect is chiefly if not enllrrly 
due Lo the rap of higher refrangibility in the blue-violet of the 
spectrum 

The experiments have been continued with special reference 
to these latter p lints, and confirm the general conclusions m 
every detail Not only so, but the further reinlli prove that the 
inhibitory and deadly effects of direct Insolation are not confined 
to Bacillus anikraeis t but also extend to other bacteria and 
even to the Fungi j and throw some light on several pro 
blems which have presented themselves during previous in 
vesligaUons 

Experiments with Coloured Screens oj Various Kinds 

The author desciibed experiment! mode during December to 
February with coloured screens of various kinds , premising that 
the methods employed In preparing and exposing tneplates, &c., 
have been the same as those referred to in the previous com 
mnmcation 

The results show that when plates are exposed for equal 
periods behind screens transmitting blue and violet rays, and 
behind screens which cut off those rays, the spores on the former 
are killed, whereas no bactericidal action occurs on the latter, 

Experiments with Spores and Food Material on Separate 
Plates . 

In order to test still further the accuraty of previous con 
elusions, that the bactericidal action of the sunlight is dinct, 
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and not due to secondary effects, owing lo changes in the food 
material, the following moJ1 ft-Jtions of the e*pertinents were 
carried nut, anil yielded most important and conclusive proofs 
that the uthon (?/ the rav* 0) light *j direct on tht r^/<./, and not 
due to secondary actions owm* n change* in the food milcnals 
Two plate*, for instance, of driid spores only arc nude, and 
two of agar only, all as before Then one plate of ea.h kind is 
exposed to the light, and the others are kept in the dark 

After exposure, the stiff and moist film '»f mm exposed agar is 
removed from its own plate, and superposed oh the exposed film of 
dt u i sfj) es in 11 tu Keupracally, the film of exposed agar u 

removed, and superpond on the non exposed film oj dried j pores 
This prevents any wash or displacement, and ensures at the 
same tune that the agar shall present in contact with Lhe spores 
that face which was next the source of light 

So far no appreciable effect on the agar has been observed, 
though Lhe dried spores exposed for an equal period are killed 
in abundance, as shown by the figure winch comes out on 
cull urc 

Preliminary A'milts with the Spores of Fungi 

Results substantially the same as the above are obtainable 
with other Schizomyieles, hut it was interesting to flee whether 
anything of kind occurs with the iporea ol true Fungi The 
Lime of year has, for many reasons, been unfavourable for 
ver) nuineious experiments, but Lhe results so fur are extremely 
encouraging, and should give a stimulus to close inquiry into the 
w hole subject 

The following species have been examined —Pemctlhum 
crustaceum , Aspergillus glaums, Rotrytrs tinned, Chalara 
mytodemia, Oidium laitts , Net iria cmnabanna, Muter rate 
mostis, Sacihatoniytes pyriformis, and a 11 Stysanus " conidial 
form rnel with some month* ago as a saprophyte on Pandanus 
On making agar and gelatine plates of these as before, positive 
results wefe obtained with Oidium (5 uises), Chalara {\ case), 
Siki haiomyces (4 cues), 'stysanus (a cases), and negative results 
with Aspergillus (5 cases), Penmlhum (2 coses), Afucor{2 cases), 
Nc/ria (4 cases), and Botrytis (2 case*) 

It seems woflh noting that, in all the forms which have given 
1 positive result right off, the spores, as seen in muses, arc 
either hyaline and colourless, or, in the nue of the Stysanus, 
with a faint tinge of buff, whereas Lhose which gave negative 
results are cithar oT somt; very pionouiced colour, a* Aspergillus, 
Penutlhum, and N etna, or (Mucor and Botrytis) of a dull, 
jellow brown hue 

After a line theoretical considerations, some practical bearings 
uf ihe results are thus referred to — 

The establishment of the fact of the bactericidal and fungicidal 
action of light^daiing from Downes and Blunt to now, enables 
us to see much more clearly into the causes of several pheno¬ 
mena kno vn to practical agriculturists, foiesters, hjrgienisU, &c 
It helps to explain, for example, why (he sod of a forest 
should not be ex|>o5ed to the sun, a dogma long taught in schools , 
it will al so effect our way nf regarding bare fallows It has 
already been shown how important is its bearing on the punfica 
tion of riven, and the reasoning obviously applies to dwellings, 
town*, &c The author regards it as probably explaining many 
discrepancies in the cuUures of Schuomycetes and Fungi in our 
laboratories, and as having a very important bearing Indeed on 
the spreading of plant epidemics in dull weather In the sum¬ 
mer, and no doubt this applies to other cases 

That sunshine has something to do with the rarity of bacterial 
diseases in plants now seems quite as probable os the currently 
accepted view that the acid nature or the latter accounts for the 
fact 

If that pert of the chlorophyll which absorbs the blue-violet 
is a screes fo prevent the destruction of easily oaiduable bodies, 
oj they are fonMd m the chloroplatU, we may reconcile several 
old experimental discrepancies—; g the behaviour of plant! 
under bichromate and cupric oxule screens 

Lhe author concludes Iron hia experiments, and from numer 
ou* oth^r considerations Riven in the paper, that the colours Of 
* pores, pollen grains, &«- , are of the nature of colour screens! 
and is led to pul forward the following hypothesis •— 

No plant expose, a reserve store of fatly food male reals to the 
danger if prolonged or intense insolatitms without a protective 
alow screen, calculated to cut out at leas f the blue violet rays, as 
those rays would otjunsnse destroy ike t eserve substance by pro - 
’taping its rafui oxidation 
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"btudicsin lhe Morphology of bpore producing Members 
Preliminary Statement on ihe Lquis^lacex and I’liloUceEe " 
II By F O Bower, U Sc , F.R S , Regius Professor of 
Ujtany in the University of Glasgow 

Still maintaining the flame general views as were put forward 
in my preliminary statement on the Lycapodinae and 
0|hioglofl>aces (Roy, Sic Troc , vol, 1 p 265), I have now 
investigated other types from among Lhe Vascular Cryptogams 
as regards the development of their spore-producing members 
Taking first Lhe Eqmsetace®, tlu development of the 
sporangia ha* hetn closely followed by Goebel , 1 hnd it, how 
ever, difficult to accept his conclusions as to the hypodermal 
origin nf tine archesponum On following Lhe early phases of 
development in Eq aivtnse, the ipoi angium is found to be 
eu^porangia e, but the essential pails of ihe sporangium may 
be (raced in origin to a single sujrerficial cell, Lhe cells adjoining 
this laterally contributing only lo form the lateral portions of 
lhe wall 1 he first division of thi* cell ia periclinal the inner 
resulting cell Jot ms only a part of the spotogenous tissue , the 
outer cell undergoes further segmentation, first by anticlinal, 
then by periclinal, walla, and the inner celh thus produced arc 
added to the spot age no us tissue, and take part in spore formation 
lhe archesporiucn of Eq arvense is thus shown lo be not of 
hypodermal origin in the strict sense , the same appears to be 
the case in Eq hmositm Si uilar additions to the sporogenous 
tissue by early periclinal illusion of superfiLial cells ib commonly 
lo lie seen in IsoAlS, and occA'-ional caies, which are difficult to 
explain in any other way, have been observed in some species of 
Lycopodium It would thus appear (hat Go^lrel’ii generalisation, 
ihat in all the Vascular Cryptogams winch he investigated n 
hypodermal archesponum exisl*, cannot be retained in the strict 
sen e Fhe tapfLmn is derived from ihe senes of cell:* immediately 
surrounding the sporogenoiifl masB , it 1*, however, to Ise carefully 
distinguished from ceriam cells of the sporogenou* maos, wlucb 
also undergo an early disorganisation , for ahoul one-third of 
the cells of lhe spurogenou-, mass do not form spores, but serve 
physiologically ns a diffused l ape turn, jielding up their sub 
stance lo nourish the other young developing s|K»res 

The synangia of the l’ailotace^e have given rise lo voluminous 
di cussions Tmcsiptens being the genm with the simpler struc¬ 
ture, it may be described first In their earliest stages of develop 

ment, U 9 lateral outgrowths from the axi J , ihe sporungiophores 
are not readily distinguishable from the foliage leaves In form 
or structure, while they occupy a similar position upon Lhe axil 
The first nppearanceof asynangium 11 as an upgrowth of super- 
ficial cells of the adaxial face of the aporanglophore, imme¬ 
diately below its npex , meanwhile the cells of the ubaxial aide 
also grow strongly, while the apex itselF doea not grow 10 
rapidly , so that the organic apex is soon sunk in a groove 
between these stronger growths The superficial cells which 
arc to form the synangium undergo periclinal and anticlinal 
divisions, in form about four layers of cells All the cells of 
this name are at firit very similar to one another, but later two 
■porigenous masses become differentiated , they are not, how¬ 
ever, clearly defined while young from the sterile issue which 
forms the partition of the synangium, or from the wall From 
ihe arrangement of the cells of these iporogenoua masses it 
seems not improbable that ea.h mass may be referable In origin- 
to a single cell, but this has not been proved to be constantly 
the case AU the cells of the apo ogenuus tissue d 1 not arrive 
at maturity, but here, as in Equiseium, a. considerable number, 
serving as a riiff.Hed tapetum, become disorganised without 
forming npores There is no clearly defined tapetum in 7 mesip 
trris The leaf lobes begin to be formed almost simultaneously 
with the lynangium, and appear as lateral growths Immediately 
below the apex of the sporangtophore , their further develop 
ment presents no characters of special note 

The synangium of Psxlotum originates in essentially ailmiUr 
manner, being formed from the upper surface of the sporun- 
gtophore, immediately below its apex 

On the ground of the observations of internal development, 
of which the above are the essential features, I agree with the 
conclusion of Solms that Lhe whole sporanglophore of the 
PsilotaceB 11 of foliar nature, and that the synangium is a 
growth from 111 upper surface, 

In Lepidodendron Lhe sporangium U very large , It is narrow and 
elongated in a radial direction, extending a considerable distance 
along the upper surface of the leaf I have already communi¬ 
cated. to the Society the fact that trabecule extend in Lefidodtn- 
dron from the base of the sporangium far up into the mats of 
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spores, and have compared theae with the trabcculrc in the 
sporangium of Isoeies Neither of these sporangia are, however, 
completely partitioned I now suggest that comparatively slight 
modification of the condition in Lepidodcndron would produce 
the state of things seen in Tmaipteris if the sterile trabecula, 
of Ltpidodendt on were consolidated into a transverse septum, 
and the apical growth of the 9porophy 11 ['arrested and taken up 
hy two lateral lobes, the result would be such as ib seen in 
7mesipttits 11119 is rot a mere imaginative suggestion it pro 
cecda from the observed fact that the &eplmii in TnusipUns m 
indistinguishable at first horn the sporogenous mosses It may 
farther be noted, in connection with the above comparison 
between Lcpidodtndron and Tmesipicrts, that the vascular tissues 
of some of the former appear to correspond more clotely to those 
of Tmesipttns than to any other living plant 

Looking at the whole plants of the Psilotnceac from the point 
-of view above indicated, they are to he regarded as Jax strubili, 
bearing spoinngiophores (sporophylls) of rather complex slruc 
lure Branching, which is rare in Tniesipteris, is common in 
rsilotum , and ls to be compared with the branching of the 
atrobiluH in many species of Iycopodium In both there are 

irregularly alternating sterile and ferule zones, not unlike those 
of some species of Lycopodiun j; at the limits of Lhesc arrested 
sporangia are frequently found It is not difficult to imagine 
how such plants as the Psilolaccae may have originated from 
lome sLrobiloid type, not unlike that of the genuj Lycopotiuim a 

March 23 — 11 1 he Absolute Thermal Conductivities of 
Copper and Iron " By R Wallace Stewart, B Sc (London), 
Assistant Lecturer and Demonstrator in Physics, University 
College, Bangor Communicated by Lord Kelvin, P R S 
The experiments described in the paper were undertaken 
with the object of determining the thermal conductivity at 
different temperature* of iron, and, 111 particular, of pure, elic- 
irolvlically deposited copper 

The method adopted was that due to Forbe^, but the thermo¬ 
electric method of determining temperature was employed, and 
Lhe bar was piotected from currents of air and external radiation 
by surrounding it by a trough of sheet zinc 

The Iron bar used was a square J Inch bar of ordinary wrought 
iron , the copper bar was around ^ Inch bar of pure electrolytic 
■copper 

The variation of the specific heat of iron wiLh the tempera¬ 
ture was determined by Bunsen's calorimeter , for the specific 
heat of copper the result given by Bede was taken 

The range of temperature over which the observations ex¬ 
tended was from 15" C to about 220“ C 

The final results obtained are indicated by the formulee given 
below, and tend to show that for both copper and iron the con 
ductlvily decreases with rise of temperature 

Results for It on in C G S Units 
DiffuBivily, k, at e a C is given by— 

K t — o 208 (1 - o 00175/), 

■and the absolute thermal conductivity, k, by— 

£ f -0 172 (1 -o 0011/) 

Results for Copper m C G S’ Units 
Diffusmty, ic, at t J C is given by— 

I - 1 370 (1 - o 00125/) 

II K t = 1 391 (1 - o 00120/) 

The mean of these results 19 taken as — 

K ( = I 38 (l - O 0012/), 

and Lhe value of the absolute conductivity, k, 11 then given by— 
k t - 1 10 (l -o 00053/) 

A table is given At the end or the paper showing the emissive 
power of the surface of each bar at temperatures between 2O 0 C 
and aoo° C * 

LInnean Society, April 6 —Prof Stewart, President, in 
lhe chair —The President took occasion to refer to lhe great 
loss which botanical science hod sustained by the death, on 
April 4, of Prof Alphonse de Candolle of Genera, in lonoance- 
ment which was received with profound regret Prof de Candolle 
waa the senior foreign member of this Society, having been 
elected In May 1850, and was the recipient of the Society”* Gold 
Medal in 188(9 —Mr Clement Reid exhibited and made some 
remarks upon the fruit of a South European Maple [Acer 
mofijp*ssufanum) from an Interglacial deposit on the Hampshire 
coast,—Mr R Lloyd Pneger, who was present as a visitor, 
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exhibited some iare British plants from the co Armagh, and 
gave an account of their local distribution —\ paper waa then 
read by Mr W B IJemsIey on a collection of plants from the 
region of LHnssa, made hy Surgeon Captain "ihorold in 1891, 
and a further collection from the ICuenlun plains made by 
Captain Picot in 1892 home of the more interesting plants 
were exhibited, md critical remarks were offered by Messrs 
C B Clarke, J G Baker, and Dr Slapf —Dr H C Sorby 
gave a demonstration with the oxyhydrogen lantern and 
exhibited a number of Blidea which he had prepared of small 
marine organisms, many of them extremely beautiful, mounted 
transparently so as to show the internal structure 
Entomological Society, Apwl 12—Mr Frederic Memfield, 
Vice President, in the chair—Sir John 1 Dillwyn Llewelyn, 
Bart , exhibited a number of specimens of Lepidopiern, Coleop 
tera, and Hymenoptera, all caught in Glamorganshire The 
Lepidnplera included two remarkable varieties of Vanessa 
both obtained from the same brood of Ian re from which 
the usual eye like spots in the hind wings were absent , 
varieties of Atclia mtnihastri , a long series uf melanic 
and other forms of Boatmia tspaudnta and 7 tphrosta ere/us 
(nlana , and bleached forms of (tfonetu 1 papihonarta The 

Culeoplcra included specimens of J's tonus carta/ ins, Pyrnchroa 
(Otnuea, Otiorhynchus sulcaius, and AUynomut fcdt/js, a large 
species of Longicornia, which Sir John Llewelyn stated had 
been handed to him by colliers, who obtained them from lhe 
wooden props used in the coal mine*, made out of Limber im 
ported from the Baltic Mr Memfield, Dr Sharp, F R S , 
and Mr Sleveni made some remarks on the specimens —Sir 
John T D Llewelyn inquired whether the name of the moth 
winch had a sufficiently long prubosciB to fertilise the large 
Madagascan species of Orchia, An^necum sesqmpcda.lt, was 
known Mr. C O Waterhouse stated that the collections 
received at the British Museum from Madaga>car had been ex 
amined with the view to the discovery of lhe species, but up to 
the present it had not been identified —Mr II Goss exhibited, 
for Mr Frank W P Dennis, of Bahia, Brazil, several nests of 
Trap door Spiders, containing living specimens of the spider, 
and read a communication from Mr Dennis on the subject 
Several photographs of the nests and the spiders were also ex¬ 
hibited It was staled that Mr. DeDnu had found these nests 
at Bahia in one spot only in a cocoa nut grove close hy the sea 
— Mr McLachlan, FRS, read a paper entitled " On species 
of Chryiopa observed in the Lastcrn Pyrenees, together with 
descriptions of, and notes on, new or little-known Palpearctlc 
form* of the genu* M I he author stated that the species referred 
to in this paper had been observed by him in the Eastern 
Pyrenees, in July, 1886, when staying with Mona Rend 
Oberlhur After describing the nature of the district, and its 
capabilities from an entomological point of view, the paper 
concluded with descriptions of certain new palttttcUc species of 
the genus Dr Sharp, who said that be was acquainted with 
the district, and Mr, Memfield made some remarks on the paper 

Paris 

Academy of Sciences, April 10 — M Lmwy in the chair 
—The denLhs were announced of Vice-Aminil Pins and M 
Alphonse de Candolle —On the extinction of torrents and the 
replanting of the highlands, by M P Demontuy A report 
on the work done since 1883 towards securing the south of 
France from its periodical inundation by mountain torrents — 
On the loss of electric charge m diffused light and In darkness, 
by M jLdouird Branly —Dynamo-electHe machinery with com¬ 
pound excitation, by M Paul Hoho If a curve be con 
structed showing how the magnetic excitation of a dynamo 
electric machine ought to vary in order that the EMF may 
remain constant, or may vary accordmg to a given law, it is 
possible to contrive an excitation such that, if it be also ex 
pressed by a curve, the latter will cut the former in any num 
Mr of points reqoircd Between these points of intersection 
the two curves nearly coincide Hence it is possible to pro 
dace currents which, between certain limits, do not vary with 
the speed of Lbe engine. Thu has been practically realised 
by means of two separate exciter circuits —On anomalouH 
dispersion, by M Salvator Bloch —General conditions to he 
fulfilled by registering instruments or indicators , problem of 
integral ■}nchronisation, by M A. BlondeL All the instru 
ments In- question consist essentially of a movable piece (needle, 
pencil, membrane, or mirror) susceptible of rectilinear 01 
circular displacement under the Bimulianepus Influence of a 
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force inoporiional [o Ihe physical quantity to be measured, an 
opposing force sen«nhly proportional to the displacement, the 
inertia of the moving parts, and the damping force, muilly 
proportional to the velocity The desideratum ib that the periodic 
motion of ihe moving piece should fdlow a law as closely 
approaching that of the phenomenon as possible, so ihnt the 
deflection may at any instant depart as little as possible from 
a value equal to the ratio oF the force to be measured and 
Llie opposing force This the inventor of the “ oscillograph ” 
calls the problem of integral synchronisation, from its analogy 
to Lhat nf simple synchronisation investigated by M Cornu —An 
expression is given for the value below which the damping effect, 
though made Q9smn.ll as possible, should not be allowed to fall — 
On the volatility of manganese, by AT S Jordan —Delermina 
lion nf atomic weights by the limit method, by Mr C 
Hinnch* —On nilrogetnsed copper, by MM Paul Sab'll irr 
and J P Senderens Several metal-*, when newly prepared 
by mean-i of reduction of their oxides by hydrogen, are nlde 
to a large quantity of nitrogen peroxide in the cold The 
resulting compounds have been teimed mtrogenised metals 
[m&aui In the cose of copper, a quantitative analysis 

of the compound lias led to the formula Cu^NO,, which cor¬ 
responds Lo the fixation upon ihe metallic surface of the copper 
of about 1000 times its volume of peroxide at 30" C —On the 
isomerism of the amido benzoic acids, by M Oechsner de 
ComncU —On phlMocyanacelic ether, lav P Th Muller—* 
On transpiration in herbaceous graft*, by M Lucien Daniel — 
Exploration of the higher atmosphere , experiment of 
March 21, 1893, by M Gustave Hermile The balloon carrying 
the registering instruments wai constructed of triple gold 
beater's skin varnished, its volume being 113 cubic metres 
The tutal weight of the apparatus carried was 17 kgr , includ¬ 
ing an automatic distributor of inquiry cards, working by a 
fuse The ascensional force was 65 kgr , giving a vertical 
Telocity of 8 or 9m per second The average velocity 
of descent was 1 4m , ho lhat the instnimrnU did not suffer 
The balloon aacendcd at lah 25m from Paris Vaupirard, 
and landed at Chanvrea (Yonne) at 7h ilm pm The lowest 
pressure registered was 103 mm , or less than one seventh of 
an atmosphere, which corresponds to a height of about 16,0^0 m 
Ihe lowest temperature recorded was - 51“ C at 12,500 m , 
after which the curves of temperature and presiure were inter 
rupted by the breezing of the recording ink Subsequently, 
however, the intense solar radiation seems to have thawed the 
ink, so that the barometric record was taken up again at 
16,000 m and the thermometric curve at — 2i°C The fuse 
censed to burn after some time, probably owing lo the lack of 
oxygen The balloon could be followed with the naked eye for 
three-quarters of an hour, within which it attained its highest 
altitude It wan white, and brightly illuminated by the sun — 
Odoriferous power of chloroform, bromoform, and iodoform, 
by M Jacques Passy —Observations on a senes of new forms 
of snuw, collected at very low temperatures, by M. Gustave 
Nordcnskiotd * 

Berlin 

Physiological Society, March 17 —Piof du Hois Rey 
mond, President, in the chair —In the discussion which ensued 
on the communication made at the last meeting of the society. 
Prof Zunlz gave ihe data as to the daily consumption of pro- 
teid and fat by the fasting man Cetti, as also the heat produced 
by their oxidation, from which it appeared that the neat pro¬ 
duction during his fast was constant —Prof Behring gave an 
account of hia further experiments with preventive serum A 
portion was mixed with a slight excess of tetanus virus , mice 
died after inoculation with [he mixture When heated to 65° C. 
the virus became inert, but not so the serum, thus proving that 
the respective substances had not exerted any chemical action 
each on the other A further new and important fact observed 
was that tetanus virus—that Is, the products of metabolism of 
tetanus bacilli—made Inert by healing to 65° acta preventively 
towards tetanus Infection Hence the facts known 10 hold 
good os to the action of tuberculin in tuberculosis now appear 
to hold good with regard to tetanus, and should be further in¬ 
vestigated In the cgu of other acute diseases, such as diphtheria, 
typhus, and cholera. — Dr Lewy Dorn gave 1 full description 
of his expegbunta on ihe question of whether tbe formation of 
sweat » tbe^^pt S a fUtrailonal process. By calculating the 
capujly of the sweat-glands, and the volume of the sweat-drops 
teciAbd, he came to the conclusion Lhat a true new formation 
of s^eat could gnly be assumed wuh certainty after a fourfold 
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and copious secretion had taken place When he now sub¬ 
jected the foot oT a cat to an air pressure far exceeding Lhat of 
the blood, secretion of sweat was observed on stimulation of the 
sciatic nerve On the other hand, when the foot was subjected 
to a considerably reduced (negative) air pressure, no formation 
of sweat was observed Both these facts are opposed to the 
filiraiional theory of Bweat-secreLion Varnishing Lhe skin did 
not prevent the secretion of sweat resulting from stimulation of 
nerves ur vlmmi'.iration of pilocarpine 
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DYNAMICS IN NUBIBUS 
Water dale Researches , Fresh Light on Dynamics By 
" Waterdale " (London Chapman and Hall, 1892) 
HEN St Paul tried to convince the Athenians 
that they were mistaken in their philosophy, he 
probably spolce to them in Greek instead of expecting 
them to learn Hebrew 14 Waterdale 11 is trying to con¬ 
vince nineteenth century philosophers that it is possible 
to invent mechanism by which he can attain 11 the un¬ 
doubted theoretical possibility of perpetual motion ," and 
he does not take the trouble of learning the language of 
those whom he desires to convince, but insists that they 
must learn his language, simply because he professes to 
have invented a possible explanation of gravity He 
acknowledges that his work would require at least a 
month's hard work to comprehend, and taunts the scien¬ 
tific world for not gladly spending this time in refuting 
what most of them have already spent weeks on— 
namely, refuting the very ingenious inventions of cranks, 
who think to cheat nature in the dark by some round¬ 
about way of doing what simple considerations show to 
be impossible A good month's work to teach him I 
i^t him pay somebody with a reputation whose time is 
probably worth twelve hundred a year, say a month’s 
time, one hundred pounds, to explain and convince 
him of the impossibility of his mechanical arrangement 
It would take more than a month, however If human 
experience is worth much it proves that there is very 
little use in trying to convince people with missions 
whether they are right or whether they are wrong And 
fortunately so , for, if they are right they will ultimately 
prevail, and if they are wrong after all they generally do 
more good than harm by interesting the world in some¬ 
thing outside and better than the selfish interest* of 
individuals 

41 Waterdale" attributes a good deal of importance to 
this mechanism He 9ayB in his preface * 4 Let the 
jL^ientlflc reader, I would ask, take the trouble Arat to go 
through these calculations, and he will then have some 
Idea as to whether the rest of the book 11 worthy or not 
of careful perusal" In the body of the work he invents 
a very complicated hydrodynamic machine to effect his 
purpose He there refers to the very much simpler 
arrangement described in the appendix, and says 
u Unless the possibility" (of perpetual motion) 44 is ad¬ 
missible, then I must confess that the theory of equal 
real ponderosity to all matter can never be accepted.” 
He acknowledges at the same time 41 that with full know¬ 
ledge of the liability to error when dealing with the 
action of forces," all he can reasonably do is to ask 
“that . . . pure mathematics be once more appbed to 
the subject" All the same, he asserts that 14 no disproof 
can be, or has up to the present been given. 1 ' f< There Is 
no speculation about this, but simple /act, If calculation 
1 by figures can be accepted tp be true* There are so 
; r <many things touched on in the work that do not seem in 
7 any way necessarily connected with the question of 
“oqnal real ponderosity, 1 * that It Is desirable to show 
bow much interest H Waterdale 1 * feels In this part of his 
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theory in order to justify the paying of any serious 
attention to what can, on general principles, be so easily 
disproved It would certainly not be worth while in. 
vestigating the question in a scientific journal in order to 
convince the author of the paradox He could only be 
convinced by very painstaking and judicious personal in¬ 
terviews of his error and of the unimportance of this 
question of equal real ponderosities. It would hardly 
be worth while investigating the question merely because 
44 Waterdale ” attributes importance to it, but it is worth 
while dping so because others may attribute importance 
to it, and still more so because “ Waterdale’s " mechanism 
is interesting and involves a principle that is intimately 
connected with the second law of thermodynamics, Boltz¬ 
mann's hypothesis, and a lot of recondite questions which 
are puzzling the scientific world, so (hat it is not much 
wonder that even a clever and ingenious person should get 
involved in its meshes, especially when that person is 
involved in a "missiop " 

The general idea involved in 44 Waterdale’s ” me¬ 
chanism is as follows —Suppose a large body (he 
objects to the word 44 mass") M and a small one w, 
and a spring or other means by which kinetic energy 
can be given to the bodies If the spring exert a con¬ 
stant force F through a space s lt it would communicate a 
velocity Vi to (M + given by the equation— 

Fj, = ^(M + ot)V 1 i 

If now it work through a distance s t it will increase 
this velocity to V a , when 

Fj| = *(M + *)(V a a - V, a ) 

So far all is plain sailing But we may proceed in 
another way We may let the spring work against m 
alone, and then by suitable mechanism use ml s kinetic 
energy to make the combined system M + m move In 
this way we might expect to give m a velocity v„ such 
that Fj, ■■ \mv v * t and when this energy was spent on the 
two bodies M + m, they would acquire a velocity V x the 
same as before, given by hmv* = 4 (M + mJV,* Now 
comes an Important Assumption, that if the relative velo¬ 
city of m and M be equal to v l% then by proper mechanism 
it must always be possible to increase M's velocity by V 1( 
while 0i's velocity 19 being reduced to Vj. 

Suppose now m lT moving with velocity V lf we act upon 
m by means of the force F, again through the distance 
j a we have for its final velocity v t — 

F ~ V,*). 

Hence the relative velocity of M and m is 
By choosing s a - jxj , we can arrange that V, =* aV* lp as it 
simplifies the further argument In this case 
= 31^ or p, s = 31^ + V , 

*v - 0/301“ + V, 

and the relative velocity 

", - Vi - - V„ 

which may be much greater than v lr if v v be much greater 
than Vj, if m be much smaller than M This shows 
that the relative velberty after the second blow may 
be much greater than after the first, even though 
the two blows were so chosen as that if applied 
directly to the combined body they would produce 
equal Increments of velocity In that a body As¬ 
suming then that % given relative velocity can always 
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produce a given increase of velocity in the combined 
system, it appears by our assumption that, as the relative 
velocity is much greater after the second blow given to 
m than after the first, the increase of velocity of the 
system produced by this indirect method of applying 
the second blow will be much greater than by the first, 
and consequently much greater than the velocity that 
could be given to the system by applying the blow 
directly By reducing the system to its otherwise pro¬ 
duced velocity V 2 , we could obtain a certain amount of 
energy, and then repeat the process ad infinitum , thus 
obtaining a continual supply of energy 

An investigator without a mission would be led by 
this curious result to assume that there must be some 
mistake in his arguments, and " Waterdale ” evidently 
has some lurking doubts He sees that it is impossible 
in the simple case of bodies having only one direction of 
velocity Impact can never reduce two bodies of a system 
to move with the same velocity and conserve energy 
We cannot have momentum and eaergy both conserved 
Unless M = o we cannot have 

mv } = (M + «)V, 

\mv? = 4(M + 

In order to divide the energy \mv v 2 between the two 
bodies and reduce them both to a common velocity, we 
require a third body , and then what becomes of the 
principle that seemed so plausible, that the increased 
velocity that m could impart to M depended on their 
relative velocity only ? 11 Waterdale ” sees the hitch all 

right in the simple case, and consequently, in order to 
cheat nature by inventing a complicated case in which 
he hopes that she will get as muddled as himself, he 
interposes bent channels, a third and fourth body to re¬ 
ceive the blows, springy arms to absorb energy, and 
smooth surfaces to divert the motion He evidently has 
some doubts about all this, for, notwithstanding his 
assertion that “ Appendix II is a mechanical demon¬ 
stration to prove that by the principle of velocity of force, 
a saving in mechanical work, . can be effected," and 
that “ there is no speculation about this, but simple 
fact,” yet he gives only a senes of suggestions and vague 
estimates as unsptculative proofs , that the energy spent 
in bending his springs, in jumping his bodies about, and 
so forth, is negligible, while in reality it is an important 
part of his system That it is so necessarily is proved 
conclusively by the impossible result he obtains by 
neglecting it This is ihe really interesting principle in 
the whole matter, that it is not possible to give energy 
to a System of bodies by giving a series of impulses to 
some particles of it, to be transmitted to the rest of the 
system by actions within the system without some part 
or the energy being spent on Internal motions In the 
system- It is here that the example touches upon the 
second law of thermodynamics, Boltzmann's hypothesis, 
and so forth Ii^ order to minimise the effects of these 
internal vititt|ions,&c, 11 W aterdale ” argues thus “ Loss 
No. 2 P (giving rise to internal vibrations of his system) 
“if it an sob 11 (he himself shows that ft would, chough 
he overlook* a more important lost), 11 would be of the 
nature of Internally asserted work.” . . . M Hus loss of 
work could not be great, f jr we see by the diagram that 
the span of Vork already done when the ball arrives at 
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o is small compared with what it has to do " Notwith¬ 
standing his profession of calculating everything he 
does not calculate here, nor does he calculate with what 
velocity the ball would rebound after it hit the body B, 
which ultimately stops it , in fact he omits this important 
question altogether, and goes to the “ third factor, the 
bending of the arm of the system," which he goes on to 
say, ‘without calculation , “can be almost neglected if we 
take the tension of elasticity of the arm to be small " 
“ I should say that one-eighth internal loss of work 
would certainly more than cover everything 11 This 
blessed “ I should say t ” Is it thus that “ Waterdale 51 
gives “ a mechanical demonstration to prove . . a 
saving in mechanical work" ? “ There is no speculation 

about this" 1 It is “ simple fact, if calculation by figures 
can be accepted as true" Most people would agree that 
“ if calculation by figures can be accepted as true" the 
velocity that could be given by any mechanism to the 
system indirectly could not be greater than what would 
give it kinetic energy corresponding to the work supplied 
If “Waterdale" will apply a system of levers, springs, 
See , acting on the fixed bodies of his system, so as to 
reduce all the bodies to relative re-*t, and thereby givei 
up as hopeless the task of inventing some method 
by which he can by internal actions alone transfer kinetic 
energy from one body of a system to the whole of the 
system without wasting any of it in internal kinetic 1 
potential energy, then will see how he has to give up 
the apparently Jegitiqj^te assumption that the velocity 
one body of a system can give to the whole system 
by being itself reduced to relative rest depends only 
on the relative velocity of the body and the rest of 
the system He will see that it depends also on the 
velocity of his system relative to those supposed fixed 
bodies he will require as fulcrums for the mechanism re¬ 
quired to transfer the energy of the ono body to the rest 
of the system He sees that something is required to 
keep his wedge moving forward He arranges 11 that the 
wedge is supported by a following force . during 
this part." The amount of work required he without 
calculation assumes to be small, and he is probably nght 
here , but it is only one of several losses that he does 
calculate , and there are others, such as the conditions of 
impact at the end of the flight of m } that he does not, 
even notice, though this is the very first that should strike 
a person investigating the subject after he had clearly 
seen, as “Waterdale" appears to do, that it is here, in 
the laws of impacts, that the simple case of velocity in 
one direction and direct impacts fails. It is interesting- 
how cases of tins kind illustrate the warming of a gas by 
compression, the vibrations produced in a bell when 
struck, and other such cases where energy is given to one 
part of a dynamical system for this part to distribute 
amongst the whole, and also how it illustrates the way in 
which the amount of this internal energy depends on the 
mobility of the part originally moved- Of course it Li all 
plain enough when the subject is attacked by means of 
general principles df conservation of energy and momen¬ 
tum, but when the Interactions of the different parte of 
the system are individually considered and the mind dis¬ 
tracted by the complexity of the problem, there is real 
danger that what Is important may be overlooked as 
trivial, as has been done by “ Waterdale." He is not to 
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be blamed for this, but he is (to be blamed for putting 
forward as a proof in which “ there is no speculation," 
a* a 11 simple fact, if calculation by figures can be accepted 
ms true," an investigation in which he acknowledges that 
he estimates this, that, and the other without calculation 
And after all, what does he require all this elaborate 
attempt to cheat nature by complex mechanisms for ? 
Simply because he does not understand fully the position 
of scientific men in respect of the word 11 mass," and 
because he has some d prtori difficulties in his own mind 
as to how atoms of different masses can require equal 
quantities of heat to warm them through equal ranges 
of temperature. He says that scientific men say that 
because a cube of gold weighs seven times as much as a 
cube of aluminium, “it is therefore taken to comprise 
seven times the quantity of matter , ergo it possesses 
seven times the attractive force, and falls with equal 
acceleration , ergo also it requires seven times the force 
or work to move it ” Now this is a gross libel on scien¬ 
tific men That it requires seven times the force to move 
a cube of gold that is required in the same time to generate 
the same velocity in an equal cube of aluminium is a 
matter of experience, and is the only reason why it is 
laid that the mass of the gold is seven times as great as the 
mass of the aluminium, and this is said because the state¬ 
ment is only using the word mass in accordance with the 
Definition of the word That there is tkerefoie seven 
times the quantity of matter is really no question of 
therefore , for the statement is again merely a definition of 
the term “quantity of matter," which is, in its scientific 
use, only another name for mass Now come questions 
about gravity, and as no satisfactory explanation of 
gravity {pace Le Sage, Tolver Preston, Osborne Reynolds, 
“ Waterdale," and a host of other theorisers upon this 
interesting subject) has yet been propounded, no scientific 
person can rightly say that a body attracts seven times as 
much as another because it has seven times the mass or 
quantity of matter, for until we know the cause of the 
attraction we have no right to say that it is because of this 
Or that Hence there is no therefore at all put forward by 
scientific men between “ seven times the quantity of 
matter," 11 or mass," and “ seven times as heavy,” or “ seven 
times the attractive force " That a body with seven times 
the mass of another does as a matter of fact weigh seven 
timei as much Ik a hatter of experience, but that it does 
so because it has seven times the mass is a mere con¬ 
jecture, and that it is so held by scientific men is proved 
by attempts having been made to prove by experiment 
that weight is proportional to mass, and even to find 
whether weight \Anes with the direction of the axis of a 
crystal, dec “ Waterdale " objects to supposing the ele¬ 
mentary atoms bulk for bulk to be of equal density, 
because ri we should have to pla<£ the atoms in a light 
substance too far apart,” a fairly good reason for investi¬ 
gating the question though not for deciding it. On the 
other hand he objects to supposing “ each atom to be 
more or less porous— a very incredible hypothesis”— 
for reasons depending on specific heats to which he 
evidently attaches some weight, as he harps upon it more 
than once. Why he should think it so Incredible that 
the atoms may be porous does not clearly appear, for his 
own atoms, as described in the book, are eminently porous, 
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and it is upon their porosity that his whole explanation of 
their behaviour to force, and his application of his prin¬ 
ciple of “velocity of force,” and his theories of light and 
electricity and chemical action and adhesion all depend 
He would probably reply that he does not want them so 
porous as all that, though this hardly justifies the epithet 
“ incredible”in respect of a hypothesis he himself holds 
Anyway, his serious reason for disbelieving in the unequal 
masses, or, as he calls it, ponderosities, of atoms is the 
difficulty he has in seeing how equal quantities of heat 
can raise unequal masses through equal ranges of 
temperature His difficulty rests upon his imagination 
that he understands fully what the wisest men would 
probably say they did not understand at all fully, namely, 
on what property of the atoms of a body temperature 
depends He discusses the matter pretty carefully. He 
says “ How are we to account for the apparent fact that 
the work of a quantity of heat which is equal to raising 
weight, 1 of water i u of temperature—or, in other words, 
td accelerate, it is to Le inferred, the vibrative motion of 
the whole of its parts in the degree corresponding to one 
more degree of heat—will be also equal to giving equal 
acceleration to the entire parts of 8784 and 30816, 
respectively, more matter in the cases of iron and 
gold ?n He here assumes that equal increments of 
temperature correspond to equal increments of “ accelera¬ 
tion” of the atoms This, if it means anything, is not 
true, and it is not d priori at all likely Take another 
place, where he says, fl . The fact that a given 
quantity of imparted heat raised a really heavy atom to 
the same temperature as it would a really lighter atom, 
would indicate that equal temperatures were marked by 
a slow motion of heavy wedges in respect of a heavy 
atom, and by a quick motion of light wedges in respect 
to light atoms " 

“ Although the same quantity of heat might thus be im¬ 
parted to the two atoms, it is reasonable to infer that the 
intensity of the heat, as made apparent to our senses, would 
not in the two cases be identical Jl “ It is reason¬ 
able to infer,” on the other hand, that there is some hitch 
in an argument that depends to any important degree 
upon such a form of expression as “ it is reasonable to 
infer ” Is it not, on the other hand, most reasonable to 
infer that the blow given by a light body moving quickly 
would be very much the same as by a heavy body moving 
more slowly, and that, consequently, the “ intensity of 
heat,” as he calls it, would feel the same ? In any case 
a very cursory study of the kinetic theory of gases 
would point out how there is certainly no incongruity or 
incredibility, but quite the reverse, in the notion that 
equal quantities of heat do make light atoms move rapidly 
and heavy ones slowly, and that, notwithstanding their 
different atomic velocities, the temperatures of two bodies 
may be the same. There is no real difficulty in sup¬ 
posing that it requires thirty times as much heat to raise 
the temperature of wdter as is required to raise an 
equal mass of gold through the same range of tempera¬ 
ture, if we bear clearly in mind the very complex struc¬ 
ture of both water and gold^and all that has to be done 
by the heat Jn each case, and at the same time recollect 
how very little we know of the conditions that determine 
when two bodies are at the same temperature, £4. that 
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determine that on the whole no energy shall flow from 
one to the other when placed in contact or radiating to 
one another 

There are many other matters treated of in the book, 
but if one were to take 11 Waterdale " at his word and 
judge 41 whether the rest of the book is worthy or not of 
careful perusal" by one's experience of Appendix II and 
its supposed proof, nobody would read another word, and 
unless one had a great deal of leisure to devote to specu¬ 
lative conjectures, or were well paid for it, there does not 
seem much inducement to wade very carefully through 
it. “ Waterdale ” professes to explain gravitation by a 
sort of hotch-potch of Bjerknes' sound wave attractions 
and Osborne Reynolds's theory founded on dilatancy 
He seems to think that any aLtempt to explain gravi¬ 
tation is very remarkable 11 The author would have 
thought that when the unusual occurrence of the publi¬ 
cation of a work announcing the discovery of gravity 
and other original theor es as important arises, that the 
scientific world would display sufficient interest in the 
subject as to read and examine the arguments, although 
the work might be by an unknown pen " ,f Wateriale ,J 
seems ignorant of the fact that the scientific world has 
been inundated with theories of gravity and other original 
theories To mention only a few of the better known 
ones, there are Le Sage’s corpuscular theory, worked out 
very carefully by Mr Tolver Preston and Mr George 
Forbes. Others founded on wave motion and fluid flow, 
such as Bjerknes has popularized, and which Mr Karl 
Pearson has devoted so much ingenuity to, though he 
take9 refuge in nondynamical suggestions, such as a 
fourth dimension, which might just as well be introduced 
as a region in which a convenient series of strings existed 
to hold atoms together without any action at all going on 
in our stupid tridimensional space What the difference 
is between such a theory and the good old hypothesis of 
inherent qualities seems difficult to discover Then there 
is the suggestion that every atom is connected to every 
other by means of vortex filaments, though how the poor 
things work when they get tangled is rather a difficulty 
here Finally, there is Osborne Reynolds's interesting 
theory founded on dilatancy, which very possibly has a 
future before it, especially if we consider ihat the ether 
probably full of vortices, and that vortices cannot cut 
one another These theories almost all suffer from the 
apparently incurable defect to which “WaterdaleV 1 1 a alto 
liable* that they give a rate of propagation of gravity 
comparable with that of light Parents are proverbially 
partial to their children, and ** Waterdale" probably will 
cherish hts suggestions as very valuable, notwithstanding 
this and #ther serious objections The confident way in 
which, after page* of suggestions as to what might happen, 
he etaiea that a current from right to left wlII produce one 
effect^ while one from left to right will not neutralise it is 
quite refreshing, but is not an attractive investigation to 
those who are accustomed to call nothing a proof that is 
not UtoAfad upon' tome thing better than suggestions. 
TbK;| hti ty is propagated with such amazing rapidity 
a* f^R deM+to show that it mutt he an action of 
the ihediunt to who*e structure the electromagnetic 
pffepetttes df th*etbet are due. Such action* are known 
gMf‘ 4 ichfc Id a jpfltffttt ' Id* and it ii natural to Attribute 

gravity to such actions- The reasons for attributing great 
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velocity of propagation to gravity are not apparently 
very well known The difficulty is owing to the com¬ 
ponent of Lhe force at right angles to the radius vector 
that would come in, owing to the aberration of Lhe force, 
and which would cause an acceleration of areas of planets 
This might be partly neutralized by a resisting medium, 
but hardly completely, especially in the case of comets, 
because the resisting force would be tangential to the 
path, while the aberration component would be at right 
angles to the radius vector. It is possible, by assuming 
an increase of force due to velociLy of approach and a 
decrease due to recession, to get over this latter difficulty , 
but even then it is hard to explain the persistent rotation 
of the earth when the surface is not moving freely as a 
projectile, and when consequently the supposed exact 
balance between gravitational acceleration and resistance 
of medium does not hold Even then there is the pos¬ 
sible suggestion that cohesional and other forces, being 
similarly propagated in time, would prevent any possible 
effect being produced by the resisting medium, and so 
matters return to much as they were at first, and no 
final answer be given to the questions, 11 Is gravity pro¬ 
pagated in time ? ” “ Does the ether offer resistance to 

motion ?" It remains much in the same position as the 
question of the motion of the ether at the surface of the 
eanh 

“ Waterdale ” and others seem to think that fluidity 
necessarily implies ihat a medium is divisible into hard 
or soft particles No ordinary mind is forced to this 
conclusion Most minds look upon water, for instance, 
as a perfectly continuous medium, any part of which can 
flow past any other part with perfect freedom Hard¬ 
ness, softness and so forth may require structure, but 
mere fluidity does not Again, 11 Waterdale" and others 
seem to imagine that elasticity essentially involves the 
compressibility of the elastic body t e that it must 
consist of atoms that are themselves compressible 
41 WaLerdale 3 himself invents a structure for an atom 
that resists deformation without us constituents being 
themselves compressible, and the existence of 
rings shows how a perfect liquid can have a real 
tieity to deformation given to a part of it by giving > 
motion without any part being composed of parLicles, or 
any part of it being at all compressible 

The rest of “ Waterdale's Reseaich#*" concern sug- 
gestions as to how cohesion, chemical action, light, 
electricity, &c , may at some future time be explicable by 
the structure he proposes for the ether, which is to 
all intents and purposes the same as Osborne Reynold* 
already has suggested, a whole collection of absolutely 
hard bodies of different sizes, or, a* M Waterdale ir sug¬ 
gests, spheres of two different sizes There is consider¬ 
able cleverness displayed in the way he has reasoned Otit 
for himself such a well-known theorem as that a body 
moving in a perfect liquid will behave as if Its mass 
were increased, but the labour bestowed upon such a 
well-known iheorerq does not entice the reader to try 
and follow the vague suggestions that follow, and thki 
are much Lhe same as have been over and over again 
given to show how ewry theory as’to the nature of the 
ether explains a lot of things which can on tbs face ft 
them be explained by any ether through which btofm 
can move, and upon which they exert pressures. 
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up with these plausible suggestions are such things as 
hypothetical whirls of ether within the solar system 
that seem, to say the least of them, to require some 
elucidation as to how comets go through them in every 
sort of direction without any sensible action of the 
whirl on the comet 

A person who has brought forth, after enormous labour 
of thought, a series of theorems concerning the universe, 
and who is not very familiar with the equally carefully 
thought-out suggestions of others naturally looks with 
more favour upon his own children than upon those of 
others, but, if he is reasonable, and in a reasonable 
mood, he will not be surprised nor even distressed, be¬ 
cause those who look at all these children with critical 
eyes see very serious defects in all of them, and feel 
very confident that without great changes no one of them 
can possibly grow into a second Newton 


VERTEBRA TE BIOLOG Y 
Text book of Biology By H G Wells, B Sc Lond, 
F Z S With an Introduction by G B Howes, FLS, 
FZS, Assistant Professor of Zoology, Royal College 
of Science, London Parti Vertebrata (London W 
B Clive and Co , University Correspondence College 
Press ) 

\ jl R WELLS'S book is avowedly written mainly for 
I* 1 the purpose of helping solitary workers to pass the 
Intermediate Science examination of the University of 
London, and it would therefore be unfair to criticise it 
from a wider point of view The scope for originality in 
luch a work is naturally somewhat Limited, but it is a 
pleasant surprise to come across one which is far above 
the average as regards soundness of treatment and method 
The author not only possesses a practical knowledge 
t>f the greater part of the subject he deals with, but also 
evidently takes pleasure in it for its own sake, and has a 
healthy dislike of 44 that chaotic and breathless cramming 
rf terms misunderstood, tabulated statements, formu¬ 
lated 1 tips,’ and lists of names, in which so many students, 
in spite of advice, waste their youth." He states that 
" the marked proclivity of the average schoolmaster for 
mere book-work has put such a stamp on study that, in 
nine cases out of ten, a student, unless he is expressly 
instructed to the conlrary, will go to the tortuous, and 
possibly Inexact, description of a book for a knowledge 
>f things that lie at hli very finger-tips'’ (p. 31) ; and 
again, on p. 125, that “ it is seeing and thinking much 
nore than reading, which will enable " the student " to 
;lothe the bare terms and phrases of embryology with 
:oherent knowledge" Throughout the book the import¬ 
ance of actual observation is insisted upon. 

The present part deals with the*Rabbltj Frog, Dog-fish, 
md Amphioxus, and includes an account of the develop¬ 
ment of these animals and of the theory of evolution, as 
veil as a number of questions, most of whlgh have been 
iettt the examinations of the London University The 
tterphoIogicaJ portions arej on the whole good and 
written, and a fair amount of physiology is also 
ntroduced. A syllabus of practical work is given at the 
snd : this would in many respects bear amplifying. The 
indent is not warned that his thne will be wasted if he 
ff&ndets off the direct path of the examination syllabus 5 
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and on the contrary, points ot general biological interest 
are referred to here and there, and these go far to show 
what a good many of our elementary text-books do not 
—viz. that the London University syllabus, “as at present 
constituted," affords “considerable scope for efficient 
biological study" The student, moreover, is told that 
this "little book is the merest beginning in zoology," and 
the last paragraph, on p 131, indicates the aspect of 
mind with which the author regards his subject 
Twenty-four folding sheets of sketches are inserted in 
the text, but the figures are, on the whole, exceedingly 
rough , and though many of them may be found useful 
as guides, we feel that the student would do better to 
postpone drawing until his dissections are made, or even 
copy some of the numerous good figures to be found 
elsewhere, than to “copy and recopy" these sketches 
first, as advised by the author 

Numerous inaccuracies and awkward expressions 
occur, only a few of which can be here mentioned. The 
terms superior and inferior, as applied to the great veins, 
are likely to confuse a beginner after reading the defini¬ 
tion of the regions of the body given on p 3 “ Meta¬ 

bolism " [and 14 metaboly ” occur even in consecutive 
sentences on p 23 Peristaltic movement is said to move 
the food “ forward" (p 41) It is stated that the thyroid 
is similar in structure to the thymus and to “botryofdal 
tissue" in general (p 26), and that the epithelium of the 
villi, with its striated border, “is usually spoken of as 
leading towards 41 ciliated'’ epithelium (p 22) It Es mis¬ 
leading to say that 44 a tarsus (tarsalia) equals the carpus," 
and that the vomer of the dog is paired (pp 38 and 76) 
As the term “ Chordata" is adopted on p 96, it is un¬ 
fortunate that the student is told on p 60 that vertebrata 
occur in which cartflage is absent, and that Amphioxus 
possesses the u essential vertebrate features/' is “ twisted , 
as it were,” and that its 44 vertebral column is de¬ 
void of vertebr® " it is, moreover, inadvisable 
to use the term “hyoidean" with regard to this 
animal. On p 61 “classes" and “orders" are 
used in a correct and an incorrect sense in the same 
sentence. The expression, “carotid gland" requires 
a bettor explanation on p 67. The morphology of 
the cardinals, azygos, and post-caval is Incompletely 
explained (pp 87, iao, and 124) Several serious mis¬ 
takes are made with regard to the homologies of the 
urinogemtal apparatus (cf t e.g. pp 92 and 114) Mis¬ 
prints are also fairly abundant throughout. * 

Most of these faults ape, however, such as can be 
remedied in a future edition, and the book will, we think, 
serve the purpose for which it was written very 
satisfactorily W N P* 


OUR BOOK SHELF. 

PflanMenUben. Von Anton Kerner von Manlaun. Band II. 
Geschichte der Pflanzen (Lelpng und Wien Bib- 
liographjsches Institute) 

The first volume of this excellent book was reviewed in 
Nature, vol xxxlx p. 507 The present volume, which 
completes the work, treats of the history of plants/* by 
whicn Is meant their dtvtfopl*std % in the widest sense, 
including both ontogeny and phytogeny. The former 
subject origin of descendants") occupies the first 
480 pages, while the remainder Is devoMdJto the “ history 
of species." 
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It is not proposed to enter into any detailed criticism 
of this volume Some idea of the scope of the work was 
given in the former notice ; we are glad to hear that an 
English translation is in preparation, and when this ap¬ 
pears a further opportunity will be jjiven for a general 
account of the whole In point of interest the second 
volume is fully equal to the first , there is, however, 
perhaps more room for adverse criticism of certain parts 
Speaking quite generally it may be said that while the 
biology/’ or natural history of the subject is admirable, 
the morphology is on the whole rather weak The former, 
however, is the more important for the general reader, 
for whom the book is mLended 

The account of reproduction begins with the asexual 
organs of propagation, including spores, buds, and 
gemmz This is succeeded by the much more extensive 
section on reproduction by fruits, including all sexual 
processes The great value of this part lies in the ex¬ 
tremely full, and in many respects original, treatment of 
the fascinating subject of the pollination of flowering 
plants, to which nearly 300 pages are devoted Special 
stress is laid here on the phenomena of geitono^amy, or 
the crossing of different flowers on th£ same inflorescence, 
and of auto%amy } or self-fertilisation of hermaphrodite 
flowers The whole account is of the greatest possible 
interest, and familiar as the subject has now become, in¬ 
numerable fresh points of view are opened up 

The second part of the volume is on the history of 
species, including the whole subject of variation Changes 
produced by external agencies, such as parasitic fungi, 
and gall-forming insects, form the subjects of special 
sections 

As regards the origin of new species, the author, like 
Prof Weismann, attributes the greatest importance to 
sexuaf reproduction, and especially to cross-fertilisation 
He occupies a peculiar position in so far as he believes 
that hybridisation has played an important part in nature 
as a source of new forms 

This second part of vol n includes classification, and 
a fairly full account is given of all the important groups 
of plants, each cohort, or 11 Stamm/* receiving separate 
treatment 

Sections on the distribution of species, and on their 
extnietion, conclude the book 

A really good index is added, which will be a great 
boon to all who wish to make use of the vast store of 
facts which the book contains The illustrations, con¬ 
sisting of twenty coloured plates and 1547 figures in the 
text, reach the same high standard as those of the 
previous volume 

To the book as a whole the highest praise must be 
given No such popular account of the natural history 
of plants has appeared before The publication of an 
English version will be anticipated with great interest 

D H S. 

Btbhografia Medica Italtana By P Giacosa, Prof 
straord di Materia Medica e Chimica fisiologica all' 
University di Torino (Torino-Roma L Roux e C , 
1893) 

-This work is a collection of abstracts of the chief papers 
bearing on the medical sciences published by vanous 
Italian authors during the year 1892 Prof. Giacosa has 
been aided In his work by several experts, whose names 
are a sufficient guarantee for the accuracy of the ab¬ 
stracts, Buch as Profs Marcaisi of Palermo, Maggiora of 
Modena, and Spermo of Torino. The medical reading 
public is familiar with the excellent lahrbcnchte and 
Centralbiattir published in Germany, which deals chiefly, 
though rot exclusively, with scientific papen by German 
.puthjgs. There has been a great want of similar publ¬ 
ications of Italian work, and Prof. Giacosa's “ Blbliografia” 
U a welcome addition to medical literature. In it will be 
found abstra$s of all the chief Italian papen published 
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in 1S92 on parasites and helminthology (zoology), physi¬ 
ology, biological chemistry, pharmacology, histology, 
human and pathological anatomy, bacteriology ana 
hygiene. The abstracts are done by experts in the 
particular subject, are short but clear ana intelligible, 
and have the advantage of not being critical 

The Evolution of Decorative Art By Henry Balfour, 
M A , F Z S (London Percival and Co,, 1893*) 

IT is remarkable that in these days, when the question of 
** origins 5 holds a place of commanding impirtance in 
almost every department of investigation, comparatively 
little should have been done to trace the evolution of art 
back to what Mr Balfour calls “ns very simplest begin¬ 
ning*' Mr Balfour does not, of course, undertake to 
present in this small book anything like a complete view 
of the subject His aim is merely to indicate some of 
the main conclusions to which he has been led by his 
own researches He finds in early art three distinct 
stages—(1) adaptive, ihe appreciation of curious or 
decorative effects occurring in nature or as accidents in 
manufacture, and the slight increasing of the same by 
artificial means in order to augment their peculiar 
character or enhance their value as ornaments , (2) 
creative , the artificial production of similar effects where 
these do not occur (imitation or copying) , (3) variative , 
gradual metamorphosis of designs by unconscious and 
conscious variation Mr Balfour brings out admirably 
the significance of these stages, and it is scarcely neces¬ 
sary to say that the Pitt Rivers collection, of which he 
is curator, provides him with ample means for the clea^ 
and effective exposition and illustration of his ideas 


LETTERS TO THE EDITOR 

The Editor dots not hold himself responsible for opinions ex - 
pressed by kis correspondents Neither can he undertake 
to return , or to correspond with the writers of t refected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications ] 

Paleontological Discovery in Australia 

Many readers of NATURE will learn with interest that I have 
this day received a telegram from Prof Stirling, of the Uni¬ 
versity of Adelaide, as follows — 

(i Made discovery immense deposit fossil remains excavated 
several nearly complete skeletons Diprotodon besides two 
thousand bones also large Strulhious bird giant Wombat par¬ 
ticular! letter " 

I need scarcely add that I shall await with impatience the 
promLed particulars of this dlacovery, which may prove to be 
one of great importance Alfred Newton. 

Magdalene College, Cambridge, April 21 

An International Zoological Record 

It ib much to be regretted that the praiseworthy agitation oi 
this subject, opened by Mr Minchin (Nature, vol xlvi p. 367), 
has not been continued. There cannot be tbe slightest doubt 
of the desirability of such a reform Possibly the reason why 
the letters of Mr Minchin and Mr Bathers (ib p. 416) have 
not aroused more interest lies in the fact lhatihey ooih wrote as 
recorders. They showed the absurd burdens that the actual 
system imposes upon tbe recorders; but they left somewhat In 
the background the advantages which the great world of 
zoologists could receive. 

However this may be, it is certain that the rank and file of 
inves tig at on of the present day are supporting an utterly ni- 
necessary burden, and one from which they ardently deiira take 
freed. Any one who desires to teat the sentiment has only to 
males inquiries among those of his acquaintance. Having my~ 
self agitated in this quiet way a method of reform that bad 
occurred to me nearly two yean ago, I can hardly doubt that 
the Qoncourse of opinion li strong enough to effect a n4W 
change, If only concerted action can be taken. 

Mr. Minchin and Mr. Bathers have pointed out that the 
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recorden at present do the same work many Limes over, and 
suggest a plan by which it can be avoided. The salient feature 
lies in separating the duties of recorder and bibliographer, and 
in having the entire mechanical work done once for all concerned 
in the preparation of the record The plan is an admirable 
one, but why thus restrict the blessings of a competent biblio¬ 
grapher ? The scheme to which I have alluded in the preceding 
paragraph simply subhUtutes a bibliographical bureau for the 
bibliographer, a feature necessitated by the additional duties 
imposed upon it 

The business of recording a publication according to the 
latter plan may be referred to three stages Let me suppose the 
bureau constituted at a centre such as the British Museum, and 
show Us working 1 he first stage of recording 11 conducted 
wholly by the central bureau, with such aids from outside as 
might be found expedient [1 refer to assistants in other 
countries In the case of Russia u would be at brat probably 
necessary, although in general to be avoided as far as pou&ible ] 
In the first place the bureau would make complete IibLb of ail 
zoological papers as they are published At intervals of a week, 
or of two weeks, these lists would be given to the press and 
printed successively in two forms One would consiiiuie a 
pamphlet similar to the bibliographical pan of the Zoolog 
Anuig , but would give all the mles promptly The other lorm 
in which the list would be printed would have the lilies widely 
spaced, would be prinLed on strong, stout paper, and would 
appear in sheets, leaving one side blank These sheets could 
then be cut up at will into slips of uniform size and shape to 
ierve furiher bibliographical elaboration During the printing 
jf the slips it would have been the duly of ihe bibliographer lo 
lave sorted the titles carefully, and, in the case of larger works 
ind works with ill characterised contents, it would funher have 
:>een hn duty to have ascertained the topics dealt wuh, so that 
It the end of the period he would be able to sort and classify 
:he 150 titles, which appear at present weekly 

Thereupon the second stage of recording would be begun 
Each reviewer would receive at once slips indicating the papers 
xmccrmng him, together with a page number in the cate in 
which his topic 11 only incidentally dealt with Thus the 
mechanical labour of the reviewer would be reduced to a 
minimum Not merely, however, the reviewers could be thus 
informed, but also any specialist whose field op work sufficiently 
coincided with one of the divisions of the Record to Induce him 
to subscribe to the series Thus, for example, a worker on ihe 
ievelopment of the vertebrate nervous system would find his 
wants admirably met The second stage of recording would be 
titled on wholly by the reviewers, who, however, In addition 
to writing reviews os at present, would also index the topics of 
the paper ill a more deiailad way than would be possible for the 
bibliographer in his first hasty survey ; or this work might be left 
to the bibliographer, who, m-what I have called the third slope, 
ttIUlei the reviews which have been returned to him The 
reviewer should also note any incidental observations of interest 
;o other reviewer! which tne bibliographer may have over 
looked. 

In stage 3 the bibliographical bureau becomes a bureau of 

g ubllcation, and it is believed that with such an organisation the 
Lecord for the year could be very promptly Issued. At the 
lime time, however, the bureau would be able, by the use of 
the allps at its disposal, to embody the indexes furnished by the 
reviewers (or, possibly better, made out by the bibliographer 
From their abstracts) in a permanent slip index, which would 
jrow with the years and become a record of Inestimable value. 
This part of Lhe plan slone, I see, has been independently 
advocated by Mr Cockerell (Na ruas, vol xlvi p. 442), but, in¬ 
asmuch as he overlooked the indefinite multi pi 1 cal ion made 
possible by the use of printed slips, ha failed to note the highest 
ate which the bureau can serve. To my mind this consists in 
informing the individual investigator of every work which -con¬ 
cerns his speciality by sending him the proper slips. 

The value or such a service can hardly be exaggerated. It 
relieves the Individual of endless labour 1 it gives a completeness to 
his know b dye of the literature that no individual endeavour coaid 
St IS in | and finally, it saves him the annoyanoe which indefinite 
titles occasion him in using the ordinary mans of seeking for 
papers rotating to bis subject So long as a fundamental ob¬ 
servation on the development of the Wolffian Duct can be 

G tdtabed under the tlilr, "Observations on the Lymph,' 1 so 
ig at the bulletins announce 11 Contributions to the Develop* 
ment of the Vertebrates," we have no right to expect authors to 
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have a full mastery of their subject, unless they can receive aid 
from a central bureau such as I have described 

The expense of maintaining at several points a complete index, 
such as that m the bibli> giaphical bureau, ib not such as Lomake 
it infeasible, and I fancy it would be done In several zoological 
centres The labour of the bureau would probably assume 
considerable proportions , but, inasmuch as it would m 
each case save much more of ihe scattered and ofl-repeated 
labour of individuals, it would be quite self supporting For 
the perfect working of the scheme it is important that authon 
should send "extras” to the bibliographer Mr Bathers sug¬ 
gests that they would gladly do ibis if there were only one asking 
lor them instead of a number, as is now the ease Here Mr 
Balhcis again writes as a recorder 1 was unaware that papers 
were desired, and would not know even where lo send a copy. 
With the scheme I have proposed, also Lhose who now unin¬ 
tentionally withhold ihelr papers would contribute them , for 
the organisation would at least be well known 

Respecting further details, there is no occasion of bringing 
these forward now. I may simply add that 1 have had oppor¬ 
tunity of seeing paper slip catalogues in use in a very large 
scale in Lhe Govern men (service iu Russia, and learned that they 
gave excellent satisfaction It may be also of interest Lo any who 
may further concern themselves with this Bubject that the present 
volume of zoological 'publication is not far from 2000 pages 
weekly 

I have made inquiries among many of my friends in different 
countries in respect to iheir interest in such a plan as I here 
propose, and it has received such endorsement that 1 cannot 
douht that it affords a remedy for a real evil I am well aware that 
such a plan needs to be much modified , but I submit it in this 
form I have already a long list of persons and Institutions who 
have promised to subscribe to the slips, could they be obtained 
at a reasonable price, among others of librarians, who would 
use them lo save copying in making out the "card catalogues'* 
m vogue in America This support was obtained when the 
scheme was but little elaborated, and when there was almoitno 
prospect of success I am confident that were the undertaking 
once begun the support would be very great It Deeds organised 
action such as lhe various scientific bodies can give it. Let the 
British Association appoint a committee and invite others lo join 
them in forming an International Commission, or let them re¬ 
spond should the call come to I hem Let all considerations of 
national pride be set aside Surely England, with her enormous 
library and museum facilities, will receive her share 

Leipzig, Germany, April 16 HERBERT H> FIELD. 

Lion-tiger and Tiger-lion Hybrids 

Since the date of my previous communication on the above 
subject (see Nature, p 390) I have had some correspond¬ 
ence wuh Mr John Atkins, son of Mr Thomas Atkins, 
the result of which has been not only to clear np several 
discrepancies which I pointed out as occurring In the pre¬ 
viously publishrd accounts by Sir Wm Jaraine and Mr. 
Griffiths, but moreover it enables me to present for the 
first time a detailed account of what, so for as I can ascertain, 
are the only authenticated cases of lhe interbreeding of a lion and 
tigress I am aware of the classical references to the reputed 
breeding of the leopard and lioness , but that part of the subject 
I do not propose to discuss now. In the first place I should 
state that the proprietor of the menagerie, when the first hybrids 
were seen, was Mr Thomas Atkins, not " F." or "J 
Atkins” as quoted previously Mr John Atkins came into 
possession later on. The parents of the hybrids were the same 
all ihrongh for ten years, from 1824 lo 1S33, during which 
period six litters were born The lion was bred in Mr Atkins's 
me nogene from a Barbary Hon and a Senegal lioness. The 
tigress was born in lhe Marauu of Hastings's collection in Cal¬ 
cutta, and was purchased wneu about eighteen months old by 
Mr, T Atkins from a captain, to whom she had been given by 
the Moqula. Being or the same age as the lion, she was 
placed tqgether with him In the same cage, and two years 
aftrtwards she proved lo be in cub 

The following statement regarding the successive litters 1ms 
beet) nrvbod by Mr. John Atkin/and as he has preserved notes of* 
the facta which art recorded, they may be accepted as authentic. 

I teed hardly add that but for bis ready and full response to my 
queries this account could not have been written. 

First L&tr.— Bqm October 14, 1804, at Mndsor, two make 
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and one female Reared by termer bitch, all died within a year 
They were exhibited to King George IV at the Royal Cottage, 
Windsor, on November f, 1824 

Second Litter — Horn April 22, 1825, at Clapham Common , 
there were three cab*, sexes not recorded Reared by the 
mother, as also were all the subsequent litters They only lived 
a abort time. 

Third Litter , —Born December 31, 1826 or ’27, at Edinburgh, 
one male and tWo females As slated in the previous paper, 
the year la given at 1827 in the handbill of the menagerie 
from which I quoted, and Lhe other references seem to sap 
port that date , but Mr John Atkins says it is given as 1826 in 
a printed catalogue in his possession 

Fourth Litter —Birn October 2, 1828, at Windsor, one 
male and two females 

Fifth Litter —Born May, 1831, at Kensington, three cubs, 
sexes not recorded. They were shown to the Queen, then Prin 
cess Victoria, and to the Duchess of Kent The whole group per¬ 
formed in a specially constructed cape at Astley's Amphitheatre, 
and in 1832 were taken by Mr Atkins for a Lour in Ireland To 
a separate account of this tour reference has been made in my 
previous paper 

Sixth Litter —Born July 19, 1833, at the Zoological Gardens, 
Liverpool, one male and two females One, the male, lived 
for ten yean in the gardens The young rfnile lion tigers wheg 
about three yean old had a short mane something like that of 
an Asiatic lion , the stripes became very indistinct at that age 

Mr Atkins informs me that there is a badly stuffed specimen 
or one cab which was about a year old in the Museum at Salis¬ 
bury, and from Mr Harmer’s fetter (aee Nature, p, 413) there 
is one also In Cambridge 

From the account quoted by him it would seem improbable 
that that particular specimen, had it survived, could have bred 
As a matter of fact I learn from Mr Atkina that none of them 
ever did breed, though he does not know of any reason why 
they ahodld not have done so 

Mr Atkina thinks that the cubs of the earlier litters died from 
over-feeding , when he adopted a different treatment he had no 
difficulty in rearing them 

Id my previous paper, In the quotation from Griffiths, the 
word " suporfineneas" should read "superficies" 

This record, it may be noted, while correcting some errors in 
the previously published accounts, also extendi over a period 
subsequent to all of them. V Ball 

Science and Art Museum, Dublin, April 15 


Soot-figurea on Ceilings 

As the subject of dust-lmagea was recently considered in some 
interesting lelteri in Nature, I wish to record an example of a 
loot-image which was far more detailed and remarkable than 
any 1 have vet seen. The example 11 to be found on the celling 
of the billiard room in the Golf Club House at Felixstowe 
Abundant soot has been deposited above the lamps by which the 
table la lighted, and this 11 distributed so as to map out on the 
celling not only the outline of the joists, but that of the laths and 
even of Lhe uadi by which the ends of the latter are secured. 
The mark corresponding to the nail-head is certainly mqch larger 



than the Uttar I made rom memory a rough sketch of the 
appearance, which is reproduced In the accompanying woodcut. 
I may be mistaken In the position of 10100 of toe light and dark 
■hades. If the example Is as new to others as It was to me IL 
would be Interesting to have a photograph of the celling bafore 
it u again wfalteWiMied. B, B. Poultom, 

Oxford, April 17. _ 

This phenomenon la often observed, though not often to 
dearly u In the case noticed by Mr Ponlton. It is due to the 
mme cause as prodnecs the deal-free space seen rising from hot 
bodies in IHfl minted smoky air, vi*. a peculiar Crookes la a 
(or rather O dum s ReynoMiUn) bombardment of soffloLtnily 
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small dust -particles, in Lhe direction of decreasing temperature, 
by Lhe extra energy of the gas-molecules on one sloe See 
papers by myself and the late Mr Clark in Nature (especially 
July 26, 1883, April 24, 1884, vol xxix p 417, and Janaary 
22, 1885), and in Phil Mag , 1084, Proc. R I , &c , also by Mr 
Aitken, Tram, R S, Edin , 1884. And sec the remarkable 
theoretical paper by Prof Osborne Reynolds on 11 Dimensional 
Properties of Gases," Phil Trans , 1879 

Dust gets bombarded out of hot air on to all colder surfaces 
The details of this effect are specially given by Mr Aitken in 
Nature, vol xxix. p 322 The badly-conducting plaster of a 
ceiling is no doubt fully heated by contact with the air below 
except in places where the conducting power of wood or iron 
keeps It comparatively cool , hence the picking-out of the pat¬ 
tern Solid aepoflit from warm air on to cool surfaces can occur 
without any actual smoke , c.g It can be noticed ab:>ve incand¬ 
escent lamps Oliver Lodge 


The Use of Ants to Aphldei and Cocclde 

1 have just had an opportunity or seeing Dr, Rrniane) 1 in 
teresUng work, “Darwin, and after Darwin," and find therein 
(p 292) Lhe production of honey-dew by Aphides adduced a* a 
difficulty in Lhe way of the Darwinian theory I have not pud 
any particular attention ti Aphides, but have lately been much 
interested in the allied Coccidee, which, since they produce a 
similar fiuid attracting ants, may lx considered to ofcr a 
parallel instance Both Coccide and Aphides suffer from many 
predaceous and parasitic enemies, and there seems to be no doubt 
that the presence of numerous ants serves to ward these off, and 11 
consequently beneficial There is an interesting Coccid, Icerya 
rasa , which I find on Prosopi 1 here, and on more than one 
occasion I have been unable to collect specimens without being 
stung by the ants At the present moment soms of these 
leery® are enjoying life, which would certainly have perished at 
my hands, but for the inconvenience presented by the number* 
01 stinging ants 

Belt and Forel have also written on the protection of Coccida 
by anti (“ Naturalist in Nicaragua," and Bull Soc Vaud 
1876) Maskell has given an account of the honey-dew orgai 
of Coccidx, from which it appears that it is something mon 
than a mere organ for the excretion of waste products Thi 
author also figures some of the fungi which grow on honey dew 
and it may well be that these also serve to prevent the attacks o 
enemies When, as we sometimes see in Jamaica, the leaves 
appear tobe coaled with soot (Anietinaria robbinin Is Lhe fungns) r 
it cannot be so convenient for coccinellld lanrs, Chrysops larve, 
&c, to crawl about on them m search of Coccidx. 

Jamaica, April 3 T. D A Cockerell. 


Blind Animals la Caveo 

In hii last letter (p 537) Mr J T Cunnioghan states that 
the 11 early stages" of the European Proteus have not yet been 
obtained This assertion is incorrect la 188B and 1B89 
the ovlposition and development have been deicnbed by 
E Zeller ( Zaol Anz, t 1888, No 290, and Jahresh Ver. 
Naturk Wurtt , xlv , 1889, p 131, plate ill), who gives a 
coloured figure of the larva, and particularly refers to Lhe 
development of the eves. As early as 1831 (Okens ** Isis," 
1831, p 501) Mlchanellei remarked that the eyes 111 yoang 
specimens are more distinct and somewhat larger than in the 
adult G. A. Boulenoer 


OBSERVATIONS IN THE WEST INDIES.' 

H ERE we are back at Nassau for the third time, and 
thinking you might be interested to hear of iby 
cruises, I send you a short sketch of our trip 1 The first 
time we left Nassau we entered the Bahama Dank at 
Douglass Channel and crossed the 1 bknk to Ndrth f£ (eu- 
thera, where we examined the 11 CUfci Wlhd^w * arid the 
northern extremity of Eleuthera, tap ttaK puled alontf the 
west shore of the island close enbugft to* get a goad view 
of ita characteristics at far as Jjtaclc Harbour at the 

I A lutar from Alaxudar AnuU to I IX Dux , datod Staato Yto&t 
W'Ud Ducky Nuau, March, ilg> Priutod Jd lha A merit** feornoi ef 
Science tor April, and comma rUaatad so Mat cm ■ by Lha author 
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southern end We steamed out into Exuma Sound 
through the Powell Channel and round the southern end 
of Eleuthera to little San Salvador, and the north-west 
end of Cat Island, where are the highest hills of the 
Bahamas. We then skirted Cat Island along its western 
face, rounded the southern extremity and made for Riding 
ROcks on the Western side of Walling's Island We cir¬ 
cumnavigated Walling, passed over to Rum Cay, then to 
northern part of Long Island, visiting Clarence Harbour , 
next we crossed to Fortune Island, and passed to the 
east side near the northern end of the island on the 
Crooked Island Bank. From there we crossed to Caicos 
Bank, crossing that bank from French Cay to Long 
Island, passed by Cockburn Harbour and ended our 
eastern route at Turks Island , from there we shaped our 
course to Santiago de Cuba to coal and provision the 
yacht We were fortunate enough to strike Cape Maysi 
a short time after daylight, and I thus had a capital 
chance to observe the magnificent elevated terraces 
(coral reefs) which skirt the whole of the southern shore 
of Cuba from Cape Maysi to Cape Cruz and make so 
prominent a part of the landscape as seen from the sea 
We were never more than three miles from shore and 
had ample opportunity to trace the course of some of the 
terraces as far as Santiago, and to note the great changes 
in the aspect of the shores as we passed westward due to 
the greater denudation and erosion of the limestone hills 


and terraces to the west of Cape Maysi, which seems to 
be the only point where five terraces are distinctly to be 
seen The height of the hills east of Pt Caleta, where 
Ihe terraces are most clearly defined, I should estimate at 
900 to 1000 feet, though the hills behind the terraces, 
which judging from their faces are also limestone, reach 
a somewhat greater height, perhaps 1100 to 1200 feet 
After coaling at Santiago de Cuba we visited Inagua, 
and next steamed to Hogstcy Reef, a regular horseshoe- 
shaped atoll with two small cays at the western entrance 
There we passed three days studying the atoll This to 
me was an entirely novel experience , to be at anchor in 
3 fathoms of water 45 miles from any land with water 900 
fathoms within three miles outside, surrounded by a wall 
of heavy breakers pounding upon the narrow annular 
reef which sheltered us I made some soundings in the 
lagoon and on the slope of reef outside From there we 
returned to Crooked Island Bank to the westward of 
which I also made some soundingB to determine the 
slope of the Bank We next again visited Long Island, 
taking in the southern and northern ends which I had 
pot examined From there we passed to Great Exuma, 
stopping at Great Exuma Harbour and sounding into 
deep water on our way out to Conch Cut when we sailed 
wut crossing the Bank to Gretn Cay From there we 
made the southward face of New Providence, and before 
going Into Nassau Harbour made some trials In deep 
water in the Tongue of the<Pce*ti with the Tanner deep- 
lea townet in 100 and 300 fathoms, depth being 700 
fathona—After which we returned to Nassau I had qp 
board a Tanner founding machine kindly loaned me for 
this trip by Colonel McDonald of the Fish Commission, 
and fomA deep-sea thermometers were also kindly sup¬ 
plied by him and by Prof Mendenhall, the superintendent 
ef the U S Coast Survey. I supplied myself with, a 
number of Tanner deep-sea townets and with a supply 
of dredge and of townets and earned on board a ule 
ehd Towne patent winch for winding the wire rope wSkh 
I used in my dredging and towing in deep wafer. The 
yfctht was provided with a steam capstan and by Increase 
inf its diameter with lagging we round no difficulty in 
hauling In our wire rope at the rate of 8 m in, to 100 
htbomfl. I carried 600 fathoms of steel wire dredging 
rhpe with me of the same dimensions which I had used 
stubs Bluk* and which has also beeh Adopted on the 
jwfcUVMA During our second cruise we steamed 
Vpm Nassau for Harvey Cay cresting the Bank 
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from north to south to Flamingo Cay, and then 
to Great Ragged Cay, from which we took our depar¬ 
ture for Baracoa, At Baracoa 1 hoped to be able to 
ascend the Yunque , unfortunately I had to give up my 
trip owing to the desperate condition of the roads. From 
Baracoa we steamed close to the shores to the westward, 
touching at Port Banes, Port Padre, Cay Confites, Sagua, 
Cape Frances^ Cardenas, Matanzas, and finally ending at 
Havana. This tnp was a continuation of the observa¬ 
tions we made on the south coast of Cuba and enabled 
me to trace the gradual disappearance of the terraces 
from Baracoa to Nuevitas, and their reappearance from 
Matanzas to Havana, from the same causes which evi¬ 
dently influenced their state of preservation from Cape 
Maysi west. I also got a pretty dear idea of the mode 
of formation of the fine harbours found on the northern 
coast of Cuba to the eastward of Nuevitas, and of the 
mode of formation of the extensive systems of cays reach¬ 
ing from Nuevitas to Cardenas and which find their 
parallel on the south coast of Cuba from Cape Cruz to 
Cape Cornentes After refitting at Havana we left for 
Nassau Both on going into Havana and on leaving we 
spent the greater part of a day m towing with the Tanner 
net I thought I could not select a better spot for finally 
settling the vertical distribution of pelagic life than 
off Havana which is in deep water—900 fathoms 
—close to land, on the track of a great oceanic current, 
the Gulf Stream, noted for the mass of pelagic life it 
carries along its course We towed in 100,150, 250, and 
100 fathoms and on the surface at or near the same 
locality, and I have found nothing to cause me to change 
the views which I expressed in my preliminary reports of 
the Albatross expedition of 1891 Nowhere did I find 
anything which was not at some timo found also at the 
surface At 100 fathoms the amount of animal life was 
much less than m the belt from 100 fathoms to the sur¬ 
face At 150 fathoms there was still less and at 350 
fathoms and 300 fathoms the closed part of the Tanner 
contained nothing. At each one of these depths we 
towed fully as loog as was required to bring the net to 
the surface again. Thus we insured before the messenger 
was sent to close the lower part of the bar as long a pull 
through water as the open part of the net would have to 
travel till it reached the surface, giving the fauna of a 
horizontal column of water at 100, 150, 250, and 300 
fathoms of the same or greater length than the vertical 
column to the surface for comparison of their respective 
richness. From Havana we steamed to Cay Sa) Bank, 
visited Cay Sal, Double-headed Shot Cays, Anguila Islands, 
and then crossed over to the Great Bank to the west of 
Andros Island. The bottom of this bank is of a most uni¬ 
form level, 3 and 3} fathoms for miles and then very gradu¬ 
ally sloping to the west shore of Andros, so that we had to 
anchor nearly six miles from the u Wide Opening 1 'of 
the central part of Andros which we visited. The bottom 
consists of a white marl, resembling when brought up in 
the dredge newly mixed plaster of Paris, and having 
about its consistency just as it begins to set This same 
bottom extends to tne shore ; ana the land itself, which 
11 low where we went on shore not more than 10 to \ ? 
inches above high-water mark, is made up of the same 
material, which feels under foot as if one were treading 
upon a sheet of soft india rubber , of course on shore the 
marl is drier and has the consistency of very thick dough 
It appears to be made up of the same material as the 
eojlan rock* of the rest of the Bahamas, only that it has 
become thoroughly saturated with salt water, and in that 
condition it crumbles readily and is then triturated into 
a fine Impalpable powder almost like deep sea ooze which 
covers the bottom of the immense bank to the west ©f 
Andros. After leaving Andres We crossed the bank again 
to Orange CtV And followed the eastern edge of the Gulf 
Stream to see Riding Rocks, Gun Cay, and the Bemud*. 
W« th an passed ty Great Isaac, where we raw lorn huge 
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masses of ceolian rocks which had been thrown up alone 
the slope of the cay about 80 feet from high-water mark 
to a height of 20 feet One of these masses was 15'6" x 
Ii # x6' We then kept on to Great Stirrup Cay coasting 
along the Berry Cays, crossed over to Morgan's Bluff, on 
eastward of Andros down to Mastic Point on the same 
Sound, and then returned to Nassau 

The islands of the Bahamas (as far as Turks Island) 
are all of a.'olian origin They were formed at a time 
when the Banks up to the 10-fathom line must have been 
practically one huge irregularly shaped mass of low land, 
from the beaches of which successive ranges of low hills, 
such as we still find in New Providence, must have 
originated After the islands were thus raised there was 
an extensive gradual subsidence which can be estimated 
at about 300 feet, and during this subsidence the sea has 
little by little eaten away the sohan lands, leaving only 
here and there narrow strips of land in the shape of the 
present islands Inagua and Little Inagua are still in 
the original condition in which I imagine such banks as 
the Crooked Island Banks, Caicos Banks, and other 
parts of the Bahamas to have been , while the process 
of disintegration going on at the western side of Andrps 
shows still a broad island which will in time leave only 
the narrow eastern strip of higher land (aeolian hills) on 
the western edge of the tongue of the ocean Such is 
the structure also of Salt Cay Bank which owes its pre¬ 
sent shape to the same conditions as those which have 
given the Bahamas their present configuration My 
reason for assigning a subsidence of 300 feet is the depth 
of some of the deep holes which have been surveyed on 
the bank and which I take to be submarine blow-holes 
or caverns formed in the aeolian limestone of the Bahama 
hills when they were at a greater elevation than now 
This subsidence explains satisfactorily the cause of the 
present configuration of the Bahamas, but teaches uft 
nothing in regard to the substratum upon which the 
Bahamas weTe built The present reefs form indeed but 
an insignificant part of the topography of the islands 
and have taken only a secondary part m filling here and 
there a bight or a cove with more modem reef rock, 
thrown up against the shores so as to form a coral reef 
beach such as we find in the Florida Reef I have 
steamed now nearly 3300 miles among the Bahamas, 
visiting all the more important points and have made an 
extensive collection of the rocks of the group 

I hoped to have made also a larger number of deep 
soundings than 1 have been able to take , unfortunately 
the trades were unusually heavy during the greater part 
of my visit to the Bahamas, greatly interfering with such 
work on a vessel no larger than the Wild Duck —127 feet 
on the water line For the same reason the number of 
deep-water pelagic hauls was also much smaller than I 
hoped to make, as in a heavy sea the apparatus would 
have been greatly endangered It is a very different 
thing to work at sea in a small yacht like the Wild Duck 
or in such vessels as the Blake and the Albatross of large 
sue And fitted up with every possible requirement for 
deep sea work The Wild Duck, on the other hand, was 
admirably adapted for cruising on the Bahama Banks, 
her light draught enabling her to go to every point of 
interest and to cross and recross the banks where a larger 
vessel cbuld not follow I am under the greatest obhga 
tions to vny friend Mr, John M Forbes for having so 
kindly placed hit yacht at my disposal for this explora¬ 
tion, and 1 hope soon after my return to Cambridge to 
publish more in detail the results of this examination of 
thd structure of the Bahamas 


ARTIONYX—A CLAWED ARTIODACTYLE,. 

I F any funt» evidence were needed to disprove 
CuvMtra fanona ftterafiM&hnb it is found in the 
recently dfaOavered ittaddhot of Aittaeyx. In this foot 
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each of the digits with all the phalanges are modified very 
much as in the primitive bears, and combined witn 
metatarsals and an ankle joint almost identical with those 
of the pigs The termination of the limb in claws would 
have led Cuvier to predict that the whole skeleton and 
the dentition was of a clawed or carnivorous type, 
whereas in this animal we find the foot alone belongs to 
two types as widely separated as can be, and the pro¬ 
babilities are that the skeleton and teeth are also mixed 
in character 

The foot of Artionyx was found last summer by the 
American Museum party under Dr Wortman, in the 
same beds with the remarkable Protoceras recently 
described in Nature It belonged to an animal about 
the sire of a peccary The terminal claws were first 
exposed, and ahhough found uncleft, they at once sug¬ 
gested a reference to Chahcothenum, for which the 
party was keeping a sharp look-out, but a further re¬ 
moval of the matrix showed a pes of an entirely distinct 
character In the foot of Chahcothenum magnum of the 
Upper Miocene of France we find three toes, thus odd 
in number, but not strictly penssodactyle, for the largest is 
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not the median but the outer toe Above the toes is on 
ankle joint of a modified penssodactyle type, that is, the 
astragalus is grooved upon its tibial side, and flattened 
where it rests upon the navicular The navicular and 
cuneiforms are also flattened, so that the foot must have 
been placed somewhat at an angle with the leg, as it is 
In the Sloths In Artionyx, on the other hand, there are 
five digits; the firBt, or thumb, was a dew-claw, very 
much shorter than the rest, the remaining four, as shown 
in b of the figure, are nearly symmetrically placed in 
pairs on either side of the median line, precisely u in 
the Artiodaetyla. This has suggested the name of the 
animal, its even-numbered toes terminating in claws. 
Above these elements we have a coalescence of the outer 
and middle cuneiforms as in many Artiodaetyla. The 
cuboid, navicular, astragalus, and caJcaneum, are also 
modified precisely as in the artiodactyles. The fibula 
comes down upon the heel bone, and there is the charac¬ 
teristic double hinge. The tibia is strongly interlocked 
on the outer aide or the astragalus. The three accom¬ 
panying cuts aoEhitait sbn peeubar features of this foot j 
the aide ah aw ing t hat the animal wav digidgrede 

tike th*. cate, and not plantigrade like the bears, aithodgh 
the daw# were mere of the hear than the cat type. 
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The discover/ of this foot is one of those complete 
surprises which render paleontological research so fas¬ 
cinating The existence of such a type was not even 
suspected, for nothing at all similar has ever been found 
before We were daily expecting to find remains of 
Chahcothenum in the Lower Miocene of America, but no 
one could have anticipated the complete counterpart in 
foot structure which this animal exhibits Of course it 
will remain an open question whether Artionyx is actually 
related to the other type until we procure more of its 
skeleton, and especially of its teeth This discovery 
seems to support Cope’s opinion that Chalicolhenum 
represents a distinct order—the Ancylopoda, including 
animals of an ungulate type of skeleton, with unguicu- 
late phalanges The writer has recently suggested that 
this order may have been given off from the most primi¬ 
tive hoofed mammals, the Condylarthra, at a period when 
they still exhibited many of the characters of their 
clawed ancestors If this supposition is correct, and 
Artionyx proves to be a member of the Ancylopoda, it 
will very possibly present a unique double parallelism 
with the subdivisions of the Ungulnta, Chahcothenum 
representing an odd-clawed division—the Penaaonychia, 
and Artionyx an even-cl awed division—the Artionychia 
—these divisions being parallel with the penssodactyle 
and axtiod act)le ungulates This is advanced as a pro¬ 
visional hypothesis, pending the discovery of additional 
remains. Henky F. Osborn 


f THE HODGKINS FUND PRIZES 

N October, 1891, Thomas George Hodgkins, Esq , of 
Setauket, New York, made a donation to the Smith¬ 
sonian Institution, the income from a part of which was 
to be devoted “to the increase and diffusion of more 
exact knowledge in regard to the nature and properties 
of atmospheric air in connection with the welfare of 
man }> 

With the intent of furthering the donor's wishes, 
the Smithsonian Institution now announces the following 
prizes to be awarded on or after July I, 1894, should 
satisfactory papers be offered in competition — 

1. A prize of 10,000 dollars for a Lreatise embodying 
some new and important discovery in regard to the nature 
or properties of atmospheric air. These properties may 
be considered in their bearing upon any or all of the 
sciences —eg not only in regard to meteorology, but in 
connection with hygiene, or with any department what¬ 
ever of biological or physical knowledge 

a A prize of 2000 dollars for the most satisfactory essay 
upon (a; the known properties of atmospheric air con¬ 
sidered in their relationships to research in every depart¬ 
ment of natural science, and the importance of a study 
of the atmosphere considered in view of these relation¬ 
ships ; (b) the proper direction of future research in 
connection with the imperfections of our knowledge of 
atmospheric air, and of the connections of that knowFedge 
with other sciences. The essay, as a whole, should tend 
to indicate the path best calculated to lead to worthy 
results in connection with the future administration of the 
Hodgkin 4 foundation ,, 

3- A prise of 1000 dollars for the best popular treatise 
upon atmospheric air, Its properties and relationships 
(including those to hygiene, physical add mental). This 
essay need not exceed 30,000 words in length ; it should 
be written in simple language, and be suitable for publi¬ 
cation for popular instruction. 

4 * A medal will be established, under the name of H The 
Hodgkins Medal of the Smithsonian Institution, 7 ’ which 
*ill be awarded annually or biennially, for important 
contributions to our knowledge of the nature and pro- 
partiei of atmospheric abj or tor practical applications of 
MV existing knowledge of them to the welfare of mankind. 
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This medal will be of gold, and will be accompanied by a 
duplicate impression in silver or bronze 

The treatises may be written in English, French, 
German, or Italian, and should be sent to the secretary of 
the Smithsonian Institution, Washington, before July 1, 
1894, except those in competition for the first prize, the 
sending of which may be delayed until December 31, 
1894. 

The papers will be examined and prizes awarded by a 
committee to be appointed as follows —One member by 
the secretary of the Smuhsoman Institution, one member 
by the President of the National Academy of Sciences, 
one by the President pro tempore of the American Asso¬ 
ciation for the Advancement of Science, and the com¬ 
mittee will act together with the Secretary of the Smith¬ 
sonian Institution as member ex ojficto The right 1a 
reserved to award no prize if, in the judgment of the 
committee, no contribution is offered ol sufficient merit 
to warrant an award An advisory committee of not 
more than three European men of science may be added 
at the discretion of the Committee of Award. 

If no disposition be made of the first prize at the time 
row announced, the* Institution may continue it until a 
later date, should it be made evident that important in¬ 
vestigations relative to its object are in progress, the results 
of which it is intended to offer in competition for the 
prize The Smithsonian Institution reserves the right to 
limit or modify the conditions for this prize after December 
I, 1894, should it be found necessary Should any of the 
minor prizes not be awarded to papers sent in before 
July i, 1894, Lhe said prizes will be withdrawn from 
competition 

A principal motive for offering these prizes is to call 
attention to the Hodgkins Fund and the purposes for 
which it exists, and accordingly this circular is sent to the 
principal universities and to all learned societies known 
to the Institution, as well as to representative men of 
science in every nation. Suggestions and recommenda¬ 
tions in regard to the most effective application of this 
fund are invited 

It is probable that special grants of money may be made 
to specialists engaged in original investigation upon 
atmospheric air and its properties. Applications for 
grants of this nature should have the indorsement of some 
recognised academy of sciences or other institution of 
learning, and should be accompanied by evidences of the 
capacity of the applicant m the form of at least one 
memoir already published by him based upon original 
investigation 

To prevent misapprehension of the founder’s wishes it 
is repeated that the discoveries or applications proper to 
be brought to the consideration of the Committee of 
Award may be in the field of any science or any art without 
restriction, provided only that they have to do with 11 the 
nature and properties of atmospheric air in connection 
with the welfare of man * 

Information ot any kind desired by persons intending 
to become competitors will be furnished on application 

All communications m regard to the Hodgkins Fynd r 
the Hodgkins Prizes, the Hodgkins Medals, and the 
Hodgkmi Fund Publications, or applications for grants 
of money, should be addressed to S. P Langley, Secretary 
of the Smithsonian Institution, Washington, USA 
" S. P Langley, 

Secretary of the Smithsonian Institution 

Washington, March 31, 1-893, 


THE SOLAR ECLIPSE . 

TTHE telegrams relating to the total solar eclipse of 
i April indicate that the observations at the various 
centres were earned on under very favourable conditions. 
The Senegal party—which ^ ** home ntkt week—was 
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evidently remarkably successful Prof Thorpe, who was 
in charge of this expedition, sent to Lord Kelvin the 
following telegram — * April 19, 1893 Thorpe to President 
Royal Society, Burlington House, London. Eclipse suc- 
resafully observed at Fundium Position good,weatner fine, 
rery slight haze Slit spectroscope good, but mainly pro¬ 
minence lines , calcium and hydrogen seen projected on 
moon Thirty prismatic camera photographs, eighteen 
excellent, mainly prominence lines ; corona lines doubt- 
Ful Ten coronograph pictures, six very good Photo¬ 
metric work successful , twenty comparisons with equa¬ 
torial, eleven with integrating apparatus Deslandres and 
Colculesco also observed* at Fundium, with good results 
Ho word from Bigourdan at Joal Health of expedition 
good. Blonde leaves for Tenenfle to-morrow —Thorpe " 

With regard to the work of the same expedition, a 
correspondent of the Times telegraphed from Bathurst 
on April 19 “The solar eclipse was successfully ob¬ 

served at Fundium, Senegal The weather was fine, 
with only a very slight haze The results of the slit spec¬ 
troscope were good Thirty prismatic camera photo¬ 
graphs were taken, eighteen of wipch are excellent, while 
of ten coronograph pictures six are very good The 
photometric work was successful, and twenty compari¬ 
sons were taken with the equatorial and eleven with the 
integrating apparatus The French astronomers, MM 
Deslandres and Colculesco also made observations at 
Fundium with good results. The health of the expedi¬ 
tion is excellent’ 1 

Last week we gave the substance of a telegram regard¬ 
ing Prof Pickering's observations at Minasans The 
New York Herald has published a telegram from Valpar¬ 
aiso, containing the following supplementary information 
as to Prof.Pickering's work —“The sunlight changed during 
the period of totality and presented a pale yellow hue A 
faint chill was perceptible In the air The photographic 
results with the differential spectroscope give twenty lines 
in the solar atmosphere at a time of 34. seconds previous 
to totality Two rays of light were seen issuing from the 
cusps, their terminal points corresponding to the horns of 
the new moon The cusps were in violent motion The 
corona showed a conical structure with a network of fine 
filaments visible to the naked eye Four light streamers 
from the corona were noticeable, and seven prominences 
were observed, which latter were estimated to attain a 
height of 80,000 miles. The integrating spectroscope 
showed one red, one yellow, and one blue line and two 
green lines m the corona. The prominences were well 
photographed " 

The following ts a Reuter's telegram from San Fran¬ 
cisco, relating to the work of the American expedition to 
Chili .— u Prof Holden, the director of the Lick Obser¬ 
vatory, ni received a telegram frorii Prof Schaebele, the 
leader of the Amen can expedition to Chili, stating that 
his dbservation of the bud's total eclipse was successful. 
The drawings of the corona made a year ago by Prof 
Schaebele were found to be a true representation of the 
corona actually visible In the present eclipse. Fifty photo¬ 
graphs Were secured by means of the three telescopes 
used by Ihe observers One of these gave an image of 
the sdh 4 In in diameter, and the corona covered a plate 
18 by aa in,” 


NOTES 

All the most emential arrangements have now been made for 
the Nottingham meeting of the British Association. The first 
general meeting will be held on Wednesday, September 13, at 
8 p.nL, when Sir Archibald Gelhlc will retigh the chair, and 
Dr. J. S. Barton Sxodertou wilt assume the prcddeocy and 
deliver an address ‘On Thursday staring. Severs her 14, there 
w Iff bet |oirde ; # pn Friday evening a discount will be deemed 
by Frol Arthur SmitheiU .on l on Monday evening 
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Prof Vidor Horsley will deliver a discourse M on the discovery 
of ihe physiology of the nervous system " ^ on Tuesday evening 
there will 1 be another soirde, and on Wednesday afternoon, 
September 20, the concluding general meeting will bd held 
Excursion! to placei of interest in the neighbourhood of 
Nottingham will be made on the afternoon of Saturday, 
September 16, and on Ttfuiaday, September 21 The following 
will be ihe presidents of sections 1—A (Mathematical and 
Physical Science), Prof R. B Clifton, F.FLS. , B (Chemistry 
and Mineralogy), Prof J E. Reynolds, F R.S \ C (Geology), 
Mr. J J H. Tca.ll, FRS, ( D (Biology), Rev. H B. Tristram, 

F R.S , E (Geography), Mr H Seebohm, F (Economic 
Science and Statistics), Prof J S. Nicholson , G (Mechanical 
Science), Mr Jeremiah Head , H (Anthropology), Dr. Robert 
Munro 

Thu Chemical Society will hold on Friday, May 5, a Hofmann 
Memorial Meeting Addresses will be delivered by Lord 
Playfair, Sir F, A Abel, and Dr W H Perkin 

The annual dinner of the Royal Geographical Society will 
take place on Saturday, May 13, at the Whitehall Rooms, 
H6tel M&ropole, Sir Mountituaxt E Grant DtSll the chair 

At the recent Graduation Ceremony of the Uniformity of 
SU Andrews the honorary degree of LL. D. was conferred on 
Prof. Henry E Armstrong, PhD , FR.S., in recognition of his 
eminent services to organic chemistry. 

On Thursday, May 4, ihe forty-first anniversary of the elec- 4 ( 
tion of the Secretary of the Institution of Civil Engineers as an 
Associate, ihe first “ James Forrest" lecture will be delivered 
by Dr W Anderson, F R S , ihe subject being ‘'The Inter¬ 
dependence of Abstract Science and Engineering ” 

The City and Guilds of London Institute has forwarded to 
county councils throughout the kingdom, and to the secretaries 
of technical schools in connection with the Institute, a circular 
letter indicating various ways in which it has improved aqd 
enlarged the scope of Its technological examinations. Among 
the alterations may be mentioned the addition of practical tests 
in photography, boot and shoe manufacture, goldsmiths' work, 
mechanical engineering, and other subjects - the subdivision of 
many subjects into sections to suit the requirements of different 
branches of the same trade, and the addition of examinations 
In such subjects as manual training and dressmaking. After 
careful consideration of*the difficult questions involved In the 
organisation, for the first lime, of a system of Inspection of 
technical classes, the Committee of the Inititnte have adopted a 
scheme, and are prepared to receive applications from county 
councils or school committees for the inspection of classes in 
technical (other than agricultural) subjects, and also for special 
reports on the results of the examination of the students of 
separate classes registered under the Institute. 

It has been resolved by the Council of the Zoological Society 
of London to award the Society's Silver Medal to Donald 
Cameron, of Lochlei, and John Peter Grant, of Rothiemorohus, 
in recognition of ihe efforts they have made to protect the Qqmy 
{Pandiem hahdtus) in Scotland- The osprey, formerly CQtmpon 
In many parts of the British Islands, has become so rare of late 
years that U is stated that only three pain of this bird have been 
known to breed In this country for some years past. 

TftfB boo. seoetaries of the Australasian Amodatton lor 
thf Advancement of Science are sending out Invitations (o the 
feeding edentlfic societies In Europe drawing attention to the 
meeting o^lhe Amodalion, which will be held In Adelaide, 
oommentat Sep t e mb er 15 next- Sydney, Mtlbwfoe, 
egbrie tch uroh, and Hobart are the places In which the ptotaMi 
meetings bfihe Association have been held. The meeting in 
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Adelaide will be presided over bj Prof Ralph Tate, of the 
University in that city # 

THE late Admiral Marquis Ricd of Genoa, formerly Minister 
of Marine of the Kingdom of Italy, hu left a large mm, estim¬ 
ated to amount to about three million lire (^120,000) to the 
authorities of* his native city, for tjie purpose of founding a 
Scientific Institution It is believed that this is likely to be 
devoted tom new site and building for the Museo Civico of 
Genoa, an Institution which, under the directorship of the 
Marquis G Doris, has, as 11 well known to all naturalists, 
-carried on splendid work in zoology for many years We are 
lore that no better object could be selected Cor the appropria¬ 
tion of this munificent donation. 

Mr G W Lichtenihaler, who died lately at San 
Francisco, bequeathed to the Illinois Wesleyan University at 
Bloomington—where he had lived during most of hia life—las 
very valuable natural history collection. It includes from 6000 
to 8000 species of shells, 1000 species of marine algx, and 500 
species of ferns, besides thousands of duplicates Mr 
Lichtenthaler also bequeathed 500 dollars to put the collection 
In suitable shjape for preservation 

In connexion with the International Congreis of Medicine 
an# Hygiene, to be held in Rome next September, there will be 
in 'exhibition opened (from September 15 to October 15) for 
apparatus, plans, materials, models, Ac , relating to the 
following. Research in biology, therapeutics and hygiene, 
medical practice, Improvement of the soil, sanitation and 
hygienic service of towns, hygiene of the Interior of public and 
private buildings, individual hygiene, the health of workpeople, 
hydrology and balneo-therapeutic*, &c Diplomas and medals 
will be awarded For information on the subject application 
is to be made to the President, Prof I«- Paghani, Minister of 
the Interior, Rome 

A new scientific society has been organised in (Washington, 
called 11 The Geological Society of Washington'* There are 
already more than a hundred members. The object of the 
eociely is the presentation of short notes on woik in progress 
rather than the reading of elaborate pipers At the first meet 
log Major J W. Powell, director of the U S Geological 
Survey, presided, and papers were read by Mr H W. Turner, 
-on the structure of (he gold belt of the Sierra Nevada, and by 
Mr. S F Emmons on the geological distribution of ore 
depositi in the United States. ^ 

The disturbed weather conditions referred to In our last issue 
resulted in a few thunder showeri only, more particularly 1° the 
southern districts, accompanied by slight rain at some stations. 
“With these exceptions and some local fogs, brilliant weather hoi 
been experienced throughout the whole of the United Kingdom, 
Tht temperature in the southern and midland districts has been 
much above the average , a considerable Increase set In on the 
17th hut, the maximum in London reaching 70°, and since that 
tilno nme remarkably high readings have been recorded On 
the aoth the thermometer over the Inland counties ranged from 
4 d* to 84", while at Yarmouth It read 30° lower, and for 
several days the difference between these neighbouring districts 
has been very considerable, In the night of the aa^d a sharp 
thunderstorm occurred over South Devonshire, accompani e d by a 
loril rainfall amounting to nearly tbree-quaiten of an Inch, 
and another storm* with slight rain, occurred at Holyhead 
In the night of Monday, 24th ; but in the early part 
V the present week the conditions were antl-cydonlc 
(net a groat part of the country, and the weather was 
Vetfy dry* The Weekly Width tr Report of the Mod instant 
iriajestbst rainfall was upon the whole leu than the mean in all 
ihe Whaet-produdng districts and In the south-weal of England, 
Ireland and the west of Scotland th*ri* was a sHuht 
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excess, Bright sunshine wu less prevalent than for mbs weeks 
put; the percentage of possible duration ranged from 24in the 
cut of Scotland to 58 in the south of England. 

The meteorological authorities In the United States are doing 
their utmost to utilise weather forecasts by adopting various 
means for their wide and rapid dissemination The American 
Meteorological Journal for April contains accounts of two 
methods recently inaugurated in New England. From 
September 12 to October I, 1892, an electric search light 
placed on Mount 'Washington was used for flashing forecast 
signals over the surrounding country Reports received from 
persons in (he vicinity show (hat the plan wax quite successful, 
and the flashes were reported to have been seen at a distance of 
eighty miles It is intended to resume this novel method next 
summer The local forecast official at Boston sends out 
three hundred printed copies of forecasts daily by rail The 
bulletins are distributed from the trains, and posted immediately 
on receipt in the various railway stations In neat frames provided 
for the purpose by the Weather Bureau. In this way the fore¬ 
casts are brought before the public in as short a time as possible 

Prop J. Mark Baldwin, of the University of Toronto, has 
accepted the Stuart Professorship of Psychology in the Princeton 
University, and will begin work there In September Science 
Bays that a suite of roomj hu been set apart la North College 
for experimental psychology, and that a liberal appropriation hu 
been made for its equipment. 

Mr. W. de Morgan, in sccordAnce with the request of the 
Egyptian Ministry of Public Instruction, hu been making #x 
perlmcnlH at Cairo with Egyptian clays with a view to detenfyine 
whether it would be possible to use them for the production of 
glazed earthenware A correspondent of the Times at Cairo 
says that after about eight weeks’ work Mr de Morgan con¬ 
siders that, whilst the production of porcelain and white 
earthenware is quite out of the question, there exist abundant 
materials for other descriptions of pottery, especially white ma¬ 
jolica, similar to delft or della Robbia ware. But the cost of 
fuel is a stumbling-block. Mr de Moigan, says the corre¬ 
spondent, considers that nothing can exceed the skill of the 
native throwers, who, with the most simple contrivances, pro¬ 
duce far better results than the European workmen with 
elaborate apparatus 

In his report for 189a Dr Trimen, the director of the Royal 
Botanic Gardens, Ceylon refers to the fact that of every loo 
lbs of tea consumed in England during the year 84 lbs were of 
British growth, vis. in India and 31 in Ceylon,^only 16 lbs 
being the produce of China There wu an increase of nearly 
2,000,000 lbs In the direct export of Ceylon tea to Australia, 
via. £.166,154 lbs against 3,2 ro, 598 lbs in 1891, and Dr Tnmen 
thinks that the costly advertisement at the forthcoming Exhibi¬ 
tion in Chicago may reasonably be expected to lead to a large 
sole in the future in America. Ceylon, h* says, urgently needs 
this , for while there is no raasoh to fear any drawback to con¬ 
tinued success ss far u cultivation and manufacture are concerned, 
there is a real danger of over-production , and its consideration 
u a possibility, by no means remote, Indaces him earnestly to 
recommend those concerned to devote some portions of their 
land to other cultivations. In the low-country especially much 
caution should be exerdsed in opening further land In tea 
estates. One result of the enormous development of the tea 
thdatfry In the Island is .unfortunate The industry so over¬ 
shadows all other cultivations that there Is now little room Ibg 
trial or experiment with sufoUer products 00 estate*, and not 
much iltmufa to investigate them In the Votablo Gardens. 

k 4 

A COMMITTEE called the School Gradation Comqiktee la at 
DTetrtt be bur fohned. l ft object of which, according to the 
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Tk/rus, If to promote the systematic and consecutive gradation 
of schools and universities, end to supplement the valuable 
work of recent years in respect of technical instruction by an 
effort to bring all effective schools and colleges, whether special 
ised or not, within a comprehensive national scheme It is 
thought that this M may be most economically done, with the 
minimum of Interference, centralisation, and narrowing uni¬ 
formity, by the recognition and encouragement of existing 
effective schools, and by using available resources under local 
control mainly to facilitate the ascent of puf ill from lower to 
higher grades " Among the members of the committee are 
Sir H. Rascoe, ?ir P Magnus, Prof R. C Jebb, Prof Max 
Muller, aqd Prof, H Sidgwick. 


To determine the light refraction of liquid oxygen, Herren 
Olszewski, and Witkowiki (Cracow Academy) have lately made 
use of totad reflection The liquid was held in a metallic case 
having windows, and a number of protective envelopes Into 
it dipped a double plate formed of two plane glass plates, with 
an air layer of o 006 mm between, which could be turned from 
without through a given angle Monochromatic light was 
introduced, and the refraction of the liquid determined by means 
of the bright interference-fringes observed with the netting of 
the telescope at the borders of the field of total reflection The 
relative index of refraction was found to be 1 2232, and the 
absolute coefficient I 2235 (Dewar and Liveing, with the 
prism method, obtained 1 2236) The same authors sought 
also to determine light-absorption, using for the liquid a pro¬ 
tected tube closed below wilh a glass plate, while another tube 
with terminal glass plates, dipped in the liquid above, and 
could bo screwed up or down A ray of light was sent through 
from below, and passing through various thicknesses of 
liquid (according to the position of the inner tube) was reflected 
id a spectral photometer, and compared with a direct ray For 
the spectral region of most intense absorption of the green yellow 
(between \ = 577 and A = 570), values beLween 84 and 89 per 
cent were obtained for the light passing through I mm thick¬ 
ness of oxygen, for the red absorption band 88 


The question of the purity of ice consumed for alimentary 
purposes id Paris has been lately before the Con sell de Salubritc 
de la Same (Rev Sn ) This ice is of two sorts, manu¬ 
factured and collected. The production of artificial ice 11 
about 27,000 ions a year, and of the “crop" of natural ice, the 
lac Daumcsnll at Vincennes yields about one-half (12,000 to 
15,000 tons a year) The price of the manufactured ice is 
eighteen to twenty francs a Ion , Lhat of the collectedlce three to 
four francs h The demand in Paris is not wholly met from those 
two sources , and there |s some Ice imported from Sweden and 
Norway, which is, naturally, dearer than the Ice from lakes, fit, 
|n France Now ihe lake Daumeanil just referred to is polluted 
on the one hand by the entrance of a sewer, and on the other 
by an artificial stream from the plateau of Gravelle ; this stream 
traverses the Boil de Vincennes, and in the fine season receives 
all sorts of ftapuntles from its banks. It Is a question, therefore, 
of Inter^taing the collection of Ice from this lake The sewer 
it appe« 3 , might be suppressed, but the Administration cannot 
touch the stream. It Is proposed to limit the use of Ice from 
sources like this lake to applications In which the ice ii not 
brought into direct contact with the liquids or solids to be cooled, 
and that when such -contact lakes place (as in cooling drinks) 
artificial Ice alone should be used, got ciduiively from spring 

water, or river wittr sterilised by heat 

• 


The Agricultural Department of New Sooth Wales has been 
making a series of Interesting and useful Inquiries as to Lh© plants 
jpoJnrUked by bey in the various districts of tbs colony. Some 
of the resold are mi forth In the Pebswy number of the Depart- 
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ment's Gazette It has been clearly proved that the flora of 
Australia includes honey-producing trees, shrubs, and pland of 
a high standard of excellence , the honey produced by bees In 
the near neighbourhood of the forest being of the finest quality, 
and having few (if any) faults While a gum-tree Is In bloom 
the bee will pass over the most tempting plant in .a garden and 
wing its way to the borden of the bush, but, on the other hand, 
a field of maize In tassel 13 a source of the greatest pleasure to 
the busy little workers, who swarm in countless numbers, collect¬ 
ing the pollen so necessary for their wants The plants which 
□ext seem to have the greatest attraction are the fruit-trees, 
familiarly called summer fruits Clover (boLh while and red> 
yields a large quantity of first rate honey, and bees kept at places 
where clover grows never fail to viait the modest flowers of the 
plant , dandelion, also, is a valuable honey-yielding flower, and 
is noted in all districts from Albury to Tenterfield As to the 
size and colour of the flowers most affected by the bees, much 
diversity of opinion exists among apiarists, and in the face of the 
very conflicting replies, the Gazette thinks it would be vain to 
try to determine what coloured flowers are most attractive 

It is not, perhaps, generally known that the largest wine* 
growing district in Germany is Alsace-Lorraine. According 
to a report forwarded to his Government by the French conylar 
agent at Frankfort, while the Wiesbaden regency has only 
7,300 acres planted with vines which in 1890 yielded 1,644,04^ 
gallons, the Coblenz regency 18,950 acres, giving 3,755,220 
gallons, lhat of Treves 8,980 acres, giving 1,832,400 gallons, 
Alsace-Lorraine alone contains 75,640 acres, the production of 
which in 1S90 was 16,999,000 gallons (6,429,740 gallons in 
1891), a production which is chiefly consumed In the country 
itself According to the same authority (whose report is sum¬ 
marised in the current number of the Board of Trade Journal) 
the average annual pfoduclion of wine in the whole world 
during the five years from 1886 to 1890 is estimated at 
2,811,600,000 gallons ]n this production Italy figures for 
690,008,000 gallons, Spain for 657,250,000 gallons, and France 
for 606,562,000 gallons , that is to say these three countries 
supply two-thirds of the total quantity produced Germany, 
with an average annual production of 51,705,610 gallons, only 
occupies the tent h place among wine-growing countries The 
value of some of her wines partly compensates her, however, 
for the relatively small quantity of her annual crop 

The Imperia Forest School at Dehra Dun seems to be exer- 
CLsing a remarkably wholesome influence on Lhe native students 
who attend its classes Addressing the students at the recent annual 
distribution of certificates and prizes, Sir E C Buck, secretary 
to the Government of India in the Revenue and Agricultural 
Department, said that the school had been a signal success la 
the widest sense. The student who passed through a technical 
school was usually fitted only for the technical profession which 
he wu taught at the technical school But the Dehra School 
teaching was of such a broad and useful character that be believed 
Its students, that Is, the students who passed out of It success¬ 
fully, would be more fit for any kind of work requiring originality 
and practical treatment than the students of any school or college 
in India. It was the only important educational institution In 
India in which the student was taught more in the field and 1 q 
the museum than In the lecture room ; In fact In which ha was 
taught how to observe, and how to draw conditions from-obser¬ 
vation. The consequence had been Lhat the only signal InsUrtots 
which had, to his knowledge, occurred of original research 
feeding lo position and useful results being accomplished bjf 
natives of India, had been those in which such results had beea 
produced by ex-stud cots of the Dehra School Only redkntfj t^e 
Government of India bad been obliged to dose appfeM^^I^ 
attached to ibe Geological Department, because natives of 
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could not be found qualified for original reiearch It was not 
that natives of India had not in them the necessary qualifica¬ 
tions ; It was that the power |ay undeveloped in them „ and had 
not been brought out by a training in habits of observation 

Musas. Swam Somnknschein and Co hare in the prels and 
will shortly publish a work by Dr Kdward Berdoe, entitled 
41 The Healing Art,” a popular hibtory of the origin and growth 
of medicine In all ages and countries 

At a recent meeting of the Soci&^ Franjaise de Physique 
M Janet gave an account of his experiments electric oscil¬ 
lations of medium frequency (about 10,000 per sec ) The 
arrangement he employs [s as follows —A battery of accumu¬ 
lators furnishes a current which passes through a high resistance 
CD and a low resistance AB placed in senes The ends of AB 
an joined to the plates of a condenser and also to the extrem¬ 
ities of a circuit AHB The latter consists of a coil of self m- 

duct ion L and resistance — joined in senes with an equal non- 

inductive resistance. The quantities RL and Ihe capacity of 
the condenser are so chosen Lhat when the circuit is broken at 
AB oscillatipnf are set up m the condenser circuit By means 
of an Id larrup ter, closely resembling lhat used by Mouton in his 
work on Uie discharge of a condenser, the difference! of potential 
and 4 % at the extremities of the Inductive and non-inductive 
resistances are determined at different LimeB after the breaking 
of the primary circuit, and the values plotted on a curve as 
functions of the interval after the break If 1 is the current in 
4 he circuit AHB at any instant then the first curve gives the 

value of — 1 + L$, and the second that of R t , so that l/* 
3 dt 2 dt 

ii equal to the difference of the ordinates The value of ^ 

2 de 

can be obtained from Ihe second curve, so that if the self-m 
duct ion is constant during an oscillation the ratio of these two 
quantities will be constant. This u found to be so, the value of 
L deduced from the curves being constant and also independent 
-of the capacity of the condenser and of the electromotive force 
employed in the primary circuit The author has also obtained 
from hu observations the value at each instant of the difference 
potential V between the plates of the condenser (a mica one) 

*nd of the charge Q, and he finds that the quotient Q, repre¬ 
senting the capacity of the condenier, is greater for decreasing 
than for Increasing values of V. The shape of the curves ob¬ 
tained recall those Ewing has found in the case of the mag 
netlsation of iron, and indicate a kind of hyiterotii or viscosity 
In the dielectric. 

The problem of obtaining a well-defined and trustworthy 
standard for the Intensity of a source of light can hardly be said to 
4 m completely solved Violle proposed as a unit the amount of 


lyht radiated by one square centimetre of molten platinum at the 
moment of solidification. But in order to keep the platinum 
Absolutely pure, and Us surface clean and smooth, it would be 
Mnmary to melt large quantities of the metal in an electric fur¬ 
nace. Siemens proposed platinum foil at the instant of melilng i 
bat a series of 500 meltings gave deviations of 10 per cent, in 
aplie of the greatest precautions, mainly on account of the tearing 
thf foil on melting, According to a report recently presented 
to the Reichstag, the physicists of the Imperial Pbyvlco-Techni¬ 
cal Inst Unto at Barilo have been endeavouring to make Siemens' 
wit available for pruotiool purposes by fixing the temperature of 
platinum In some manner Independent of its melting point, 
IbunAjl found that at any given temperature Um ratio of the total 
4 a that t ransmu ted by a Layer of mater of a certain 
whhfcL * per cent, for plates otpkHwim 
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the amounLs of radiation a very delicate bolometer wsj con¬ 
structed. A piece of platinum foil was welded on to a piece of 
silver foil of ten Limes its thickness, after which the combination 
wu rolled between copper rollers down to a thickness of tfo- 
mm It was then cut in a dividing machine so sjs to form a 
long continuous strip of 1 mm breadth within a small area, Four 
such strips were mounted in a frame, and freed from silver by 
etching wuh acid, thus leaving strips mm - thick When 
tested, the bolometer was found to be extremely satisfactory 
The Institute is at present engaged on determining the absorptive 
action of water and of the quartz vessel containing it Further 
important questions are those regarding the effect of impurities 
in the platinum and the kind and duration of incandescence, 
questions which must be answered before the method can be 
regarded as thoroughly practical. 

AmiDOPHOsthoric Acrr, PO NII^OH).,, the primary amme 
of orthophosphonc acid, hu been isolated by Mr II N 
Stokes, and Its properties and those of several well crystallising 
Balts are described by him m the March number of the American 
Chemical Journal, It hu hitherto been found impossible to 
obtain this substance owing to the extreme difficulty of regulat¬ 
ing the decomposition by water or acids of the products 
obtained by the action of ammonia on pentachlonde or 0*7 
chloride of phosphorus It has now been obtained, how¬ 
ever, by employing, instead of the two latter compounds, 
the ethers of phosphoric acid The most advantageous 
method is to dissolve the chloride of diphenylphosphonc 
acid, PO CI(OC fl H 0 ) a , in alcohol and to react upon it with 
alcoholic ammonia, when a beautifully crystalline substance, 
diphenylamidophosphate, PO NII 3 {OC 0 H B ) 3 , is at once 
formed This diphenyl ether of amidophosphoric acid yields 
an alkaline salt of amidophosphoric acid upon saponification 
with caustic potash or Bodn , upon converting this into the lead 
salt, decomposing the latter with sulphuretted hydrogen, and 
precipitating with alcohol, the free acid is obtained in the form 
of fine microscopic crystals In the actual preparation it is not 
necessary to first isolate the chloride of diphenylphosphonc 
acid It is only neceaaary to boil one molecular equivalent 
of phosphorus oxychloride with two molecular equivalent! of 
phenol in a flask attached to a reflux condenser until no further 
evolution of hydrochloric acid occurs the product contains, 
along with other dcnvativci, the chloro-dipbenyl ether required 
The liquid only requires to be diluted with alcohol, when the 
alcoholic ammonia may be directly added and the cry stall of 
the amldo diphenyl ether precipitated Diphenylamidophoi- 

phate is ■ comparatively stable substance melting at 148* and 
resolidifying to a nttsi of crystals. The crystals are readily 
converted Into acid potassium or sodium amldo phosphate by 
mesas of s concentrated solution of caustic potash or soda , the 
reaction is very energe^c and is complete ra left minutes Upon 
acidification with ice-cold scetlo acid andaddUfon of alcohol, the 
acid salt 11 precipitated, Acid potassium smldophosphete, 
/NH 3 

POr-OK , crystallises in six-rayed stars or rhornbohedre , the 
X OH 

neutral salt Is extremely soluble in water and 11 very difficult to 
obtain crystallised, ‘the acid sodium salt usually forms small 
hexagonal crystal* and the neutral sodium salt also crystallises 
well and, unlike the potassium salt, la not deliquescent. The 
lead salt Is obtained In the form of s precipitate, consisting of 
groups of radiating plates, upon adding a solution of lead 
SQstfte to a solution of the add potassium salt. In order to 
obtain- the free sad from it, Ac crystals are suspended In Iced 
water and a correct of ruIpWretted hydropin allowed to bubbA 
tbrat^b. The filtrate from Ihe rolpbld* of deed may then be 
•itarai to fall dreed, lato alcohol when the cryttBl* of aatldo- 
phod pho tfc odd yre at onp» depodted. 
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AkitDOPHOSFHOilC acid crystallise! in tabular or short 
prismatic crystals which are insoluble in alcohqj, but readily 
soluble Id water, to which they impart a sweetish taste The 
solution Is readily distinguished from phosphoric acid inasmuch 
u it yields no precipitate with silver nitrate It evolves tre 
ammonia upon treatment with caustic alkalies, but merely 
forma the salt of the alkali metaL The solution slowly decom¬ 
poses into ammonium phoaphate The solutions of the acid 
and neutral salts of the alkaline metals yield many correspond¬ 
ing acid and neutral amidophosphatei of other metals by double 
decomposition with soluble sails of those metals 

■ 

Notes from the Marine Biological Station, Plymouth — 
Lut week’s captures Include Phoromshippocrcpia, the Actlman 
Corynactu mndis, and ihe Foraminiferan Hahphysetna, In 
the floating fauna the Ccvlenterate element remains unchanged , 
the larvx of the Nemertine Ccphalothrw have made their first 
appearance for the year , the number of Polycheete larva; and of 
Clrrhlpede Nauplii has become considerably smaller , Lhe later 
Stages of various Decapod Crustacea ( Megalopa , A/yin-stage*) 
'have appreciably increased in numbers , and minute young. 
OikopUuta now occur in considerable quantity The 11 gelatin- a 
oils alga 11 and Rhizoselenus are extremely abundant The 
Hydrold Tubulana belhs , the Gastropod Nassa reticulata , and 
the Decapod Crustacea Pagurus lavts, Galathca jtjuamifera t 
Porce liana platycheles and Pilumnus htrtcllus are now 
breeding 

The additions to the Zoological Society’s Gardens during the 
past week include an Orang Oulang [Stmta satyrvs , 6 ) from 
Borneo, presented by Mr Thomas Workman , a Spotted 
Ichneumon {HtrpesUs lubalcnsis) from India, presented by Lady 
Blake , a Raven [Corvus corax) British, presented by Lady 
Rose , a Perefcnne Falcon (Falco peregrtnus) British, presented 
by the Old Hawking Clnb , a Greek Tortoise ( Tcstudo graca) 
European, presented by Mrs A1 cock , a Mart in eta Tlnamou 
(Calodromas cltgans) from Argentina, three Spotted-sided 
Finches {Antadina lathami) from Australia, purchased , a 
Panama Amazon [Chrysalis panarrunsis) from Panama, received 
in exchange , six Indian Wild Swine crutaius ), four 

Barbary Mice [Afus barbarus ) born in the Gardens 


OUR ASTRONOMICAL COLUMN 

Laaoa Telescopes —Much has been written during the last 
few months with reference to the usefulness or non usefulness of 
large telescopes That Ihe verdict is given in favour of the 
former la not at all surprising, for are we not far away from the 
limit, if ihere be one, beyond which larger instruments will be 
available ? Dr, Common has many limes pointed out lhe practic¬ 
ability of constructing large reflectors (his five-foot being a good 
example of^the type of instrument he could enlarge), while the 
Lick instra^fliUt^he work of the Clarks, is really only a beginning 
of what will he done In large telescope building For re tract on 
It baa many times been urged that the increase In size of lenses 
Involves such a thickness that much light is thereby lost by 
absorption* V M, A Nan G Clark, wilb reference to this particular 
point, sayl a few words in Astronom v and Astrophysics for 
April, in which bo potnU out that such 11 not the case. Greater 
aperture moans greater light grasping power, and as it u quite 
onoecoiaary to considerably increase the thickness of the fens, 
th6 former predominate* over the latter. With the forty-inch 
disci, he stye, only a combined thickness of four Inches Is 
required, and with tenses of an object -gl as 1 of even six feet 
aperture a combined thickness of only sis Inches would be 
necessary It Is pleasing, to hear through him that a steady 
improvement is being made in manufacture of glass, and that 
< 4 bi present disci are in/hUreiy superior* to the early ones, and 
"who knows," as Mr. Clark oqys, "how soon still more trans¬ 
parent gten may^e m band." 

Srocntm or g Lym.—T he rtf reme interest that lies In this 
variable, especially for speetreaoopUty, makes u a subject tffkeeo 
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research, and the important obaervitioni made by Prof Kseler 
with ihe great Lick refractor, and contributed to the num¬ 
ber of Astronomy and Astrophysics for April, will be lhe mors 
eagerly read The observations were undertaken with the Intention 
of connecting possible changes in the spectrum of the star with Its 
period of light variability After plotting a number of obser¬ 
vations on tne light curve of Lhe star, the recorded appearances 
of thaspedthim " were in some degree contradictory, although 
certain results were obtained, bat they were left incomplete, 
owing to Prof Keeler’s withdrawal from the observatory The 
results may be briefly stated as follows — 

(l) Bright hydrogen lines C and F, bright D B line and dark 
D lines are always visible with the Lick refractor Certain 
fainter bright lines ore absent only afpnncipal minimum 

(а) Light variations due to changes in brightness of continuous 
spectrum 

(3) Bright lines brightest when continuous Bpectrum brightest 

(4) Bright lines broad and di/Tase, particularly when star at 
maximum D lines very hary, so that components are hardly 
distinguishable 

(5) No reilly remarkable changes in the appearance of the 
spectrum took place during greater part of period Observations 
snow no relation between spectral changes and secondary 
minimum of the star 

(б) Most remarkable changes at principal minimum “The 
bright lines became dimmer and perhaps aharpet >The fainter 
bright lines disappear The D lines become darker^ Strong 
absorption lines appear on the more refrangible side of certain 
bright lines in the green, Lhe separation of the dark and bright 
lines being at least five tenth-metres Other bright lines are per¬ 
haps similarly affected A narrow dirkline appears above the 
line at the same lime Shortly before the first maximum is 
reached the dark lines disappear ” 

Prof Keeler adds that the method of observation he adopted 
was only capable of allowing him to observe a 11 part of a much 
more complex senes of changes ” which no doubt lakes place 

SocifiTh Abtronomiquede France— In the Bulletin of 
this society for (892, the sixth year since its foundation, several 
articles of importance will be found to be scattered throughout 
its numerous pages Of these we may refer our reader* to some 
seleno^raphic studies by MM Gaudlberl, Flam morion, and 
Amoniadt, examination of recent studies of Jupiter by 
Flamminon, and M Edouard Foulslr^’s graphical method of 
determining the co ordinates of solar spots The valuable ob¬ 
servations made by M E -L Trouvelot on the planets Venus 
and Mercury, h full account of which has been given in these 
columns (Nature, vol xlvi p 468), will also be found here, 
together with a discourse by M F TJsierand on the movement 
of the moon, with reference to ancient eclipses Among other 
communications M Schmoll gives a summary, with tables, of 
the solar spots observed during the year 1891, M Guillaume 
describes hu observations on the surface and rings of Saturn, End 
MM. Quenisset and Trouvelot contribute their observations on 
planets and remarkable solar protuberances respectively. A 
simple method of determining the positions of solar spots, and 
of measuring their displacements, is treated by Dr Huette, 
while M. Brugulere gives a most Interesting account of M. 
LJppmann's work on photography Jo colours, and M Piqvlnel 
on the coming (now past) eclipse of the sun 

Won INGHAM Circular, No 34.—With reference to the con 
tents of the Wolalnghans Circular, which w e recently gave. Dr 
Krentz, In Astrenomuch$ Nachnch/tn, says —“ The first star, 
Esp -Blrni 180, is certainly given by Chandler as (alj8) 
Anrige in his list of probable Variable stars A J 316 , see also 
Astronomischt Nachruhtm, 3764, p 63, No. a The seoond 
star U evidently identical with b D, + 57° 737 - A G. Hak 
3033. Position for 19001 3b 33m. 33s-, + 58*9 -0 The 
original magnitudes of the Hela zone* are 1 9 im (February 15, 
1873), and 9-ott. (February 15, 1873) 

ArrioNOftiiCAif Journal Prizes, —The judges appointed by 
the editor of tbe Astronomical journal say a few words In the 
current number (No. 393) with reference to tome general con- 
■Herndons connected with the presenting or withholding of tk* 
award 1. For oomat observations, allowance lor optical Qualities 
of telescopes will to a certain extent be made J relative freedoft 
from systematic peculiarities of observation will be remrdqd V It 
a mark of excellence. Even more Important than the notfiW 
or apparent precision U other respects.’ 1 For individual Mjft* 
cWon of observations, freedom iron large or abnormal ttfepty 
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would be of the first importance In orbit computation Lhe 
judges will regard with special attention care exercised in 
revision of published observation, ingenuity displayed in search 
log out and evaluating Byslematic errors, completeness and 
soundness of discussion, ability shown in indicating probable 
Umiti of uncertainty in adopted elements, &c With legard to 
variable atari, enough has already been said, but tbc judges 
remark that definite reductions cannot of course be%xpected, 
aa from the nature of the case many years must elapse 


GEOGRAPHICAL NOTES 
The Hon G N Curzon, M P , read a paper on bis recent 
journey in Indo-China at the meeting of the Royal Geographical 
Society on Monday The whole region, he pointed out, is 
dominated by Ita great rivers, and may be divided into the 
mountain district of the north cleft by vast gorges, and the low 
plains of the south mainly coirTposed of alluvial deposits, 
where the coast lands are steadily encroaching on Lhe sea Jn the 
seventh century Tongking, now 60 miles inland p wn on lhe 
coait A very remarkable feature which gives to parts of the 
coast a beauty comparable with that of the Inland Sea of Japan 19 
a broken belt of limestone cut into curious flat-topped sections 
or all si tea, and perforated by the sea or rivers with miny 
fantastic caverns and tunnels The masses of caverned rock 
rise to a height of from 50 to 500 feet, and are best seen in Lhe 
Bay of Along In TOngking In Annam Mr Curzon travelled 
to Hm£ by lhe 11 Mandarin’s Road/' a track which is carried over 
several cola by^aome skilful engineering in Lhe form of rock ulair- 
cases Throughout Annam the_traveller 19 much confused by the 
number of names applied indiscriminately 10 each village, 
and the maps hitherto constructed by lhe French officials 
are far from satisfactory "lhe people of Annam have the 
■ubratsslveness without the nerveless apathy of Lhe Hindu, 
and ai craftsmen they arc industrious and artistic Coal 
is abundant, some seams being more than 180 feet thick at 
Hat on, on the Jiay of Along Hud is a city of great interest, 
being beautifully situated and near a number of magnificent 
ancient tombs Cambodia or Cambogia, as Mr Curzon pre- 
fen to spell the name, la of interest, mainly on account of its 
ruins, the number and character of which make a long stay 
desirable. If the traveller would do justice to his opportunities 
THE newly published report of ihe Bengal census reveals the 
Interesting fact Lhat there ii a steady transference of popula¬ 
tion from the most densely to Lhe more thinly peopled parts of 
Lhb province, the former prejudice against leaving the native 
village having apparently vanished Mohammedanisrfi is in 
creasing rapidly in Bengal, and the custom of widow ma mage 
amongst Hindus has become common These facts are signi¬ 
ficant of progress 

The supremacy of the great ports of Europe as entrepots for 
the trade of the world is rapidly becoming a ihing of the past 
Two recent instances of independent action on the part of the 
colonies ere of more than local importance One Is the estab¬ 
lishment of a line of steamers trading direct from New York to 
Cape Town, another the commencement of a regular service of 
Cut steamers from Vancouver to Sydney, N.S VV, 

A Communication was lately made to the Paris Geographical 
r on the strength of a statement id a Russian newspaper, 
a carious mountain group in Podplia. This fe said 
abruptly from the plain with a grandly rugged crest 
composed or a broken areolar rim sarronndlog a crater-1 ike de¬ 
pression. The whole masi is composed of limestone, in which 
mail coral* abound, and the inference drawn Is lhat ibis u, in 
bct p ifaU-tlfed fossil tertiary atoll The name of the moun¬ 
tain in gi f an as Miodoborski, but *it is called Toltra by the 
natives,* 

At * general meeting of the Royal Geographical Sodety 
callhd bt the requisition of a few Fellows who objected (o the 
attioi of the Council in the manner of admitting women to the 
Ntowthjp of the Society, It was proposed to frame a bye-law 
idMtidflg the privileges of lady Fellows, and Tendering them 
hMKpable of serving on the Council or In any office in the 
, The question whether ladles should be admitted at 
eftvfts voted upon after a somewhat heated discussion, and It 
vit&ttfed by 147 to 105 that women should not be admitted 
da ydlawt of the Society. This decision was entirely unforo- 
hpen i w Ik a retrograde step which, we feel sure,' will be 
mg regretted by the mtjbrity of the Sodety. 
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THE Royal Medals of Lhe Royal Geographical Society have 
beep awarded to Mr F C Selous for his travels in Africa, and 
to Mr W. W Rockhill for his journeys in Tibet The Gill 
Memorial was awarded to Mr H C Forbes, and the Cuthbert 
Peek Grant to Mr Charles Hose for his travels In Sarawak 
Major Powell, Washington, Prof Uatzel, Leipzig, and M 
Vivien de St. Marlin, Pans, were elected honorary corresponding 
members of the society. 


INS TITUTION OF MECHA NICAL ENGINEERS 

AN the evenings of Thursday and Friday last week, April 20 
^ and 21, an ordinary general meeting of the Institution of 
Mechanical Engineers wa* held in Lhelhca're or the Invitation 
of Civil Engineers, by 'permission of the Council of lhe latter 
body There were three papers on the Agendo, but only two 
were read, namely, Mr Dean's paper on copper plates for 
locomotives, and the second report or the Alloys Research 
Committee, the author of which was Prof W C Roberts- 
Alisten, C B , F R S Our readers will rememLcr Lhat the 
first report of the Alloys Research Committee was read, and 
discussed at the October meeting of 1891, and an ahstract of it 
appeared on page 22 of our 45th volume A large part of the 
first report was taken up by the consideration of the effect of 
B Various alloys on gold, and ft will be remembered (hat the author 
wag somewhat sharply criticised for the course he had taken in 
framing his report, gold being a metal not used by engineer?, 
at least for constructive purposes this second report carries 
the matter further, and u 13 possible now to appreciate Prof 
Robcrts-Austen’a reasons for taking the course he did, In 
opening the subject he referred again to the M periodic law " of 
Newland and Mendeleeff, and upon it he based a large part of 
his reasoning in the first report Ihe researches of Raoult 
Van't Hoff, and Arrheniu 9 , led to the view Lhat the molecules 
of small quantities of elements, distributed through a mans of a 
solvent, retain their individuality The work of Heycock and 
Neville (and also Lhe experiments described in the author's pre¬ 
vious report) point to the conclusion Lhat the added elements 
may retain their freedom when they are present in much larger 
quantities than o 2 per cent , which is the amount of added 
matter ihe Committee usually dealt wilh m their researches 
The point raised was whether the added element does, or does 
not, remain free in the moss of the solvent, and as the author 
pointed out, it is a vital one in limiting Lhescope or the inquiry 
1T the added clement enters into combination with the solvent 
Its individuality will be changed, and it might be that the me¬ 
chanical properties of the metallic mass would mainlj depend 
on the degree of fusibility of the compound formed If the 
concentration of the solution is such that n fraction of the dis¬ 
solved body alone remains isolated, the mfinence of the volume 
of the added elements, wlfl evidently he disturbed, as this in¬ 
fluence is supposed to be exerted only by a single constituent 
of the mixture, whilst the mechanical properties of a solidified 
mixture are functions of both constituents. In Ihe favourable 
circumstances where the solvent is not started by the added 
element, and where the law of atomic volumes 11 applicable A 
metal Li seldom homogeneous and is more often formed of 
rounded polyhedral grains, and the cohesion in the interior 
of a grain differs from the adherence between the neigh¬ 
bouring grains The of atomic volumes cannot apply, the 
report pointed out, to the adherence of the gralnri, that being 
regulated by other causes, such as the rate of cooling and pressure, 
and whether a compound be formed, which solders the grains 
together Arguing from these facts, the author pointed 04X that 
an attempt to prove Lhe nature of the influence ofaLoinJc volumes 
by mechanical tests only led to anomalies, and more or less 
grave Irregularities being encountered The Investigation was 
not, however, limited to mechanical tests, independently of 
which it had been shown that the Influence of impurity on the 
molecular transformation in iron, studied by Osmond, may be 
shown In several wayi Transformation may be assisted by the 

K esenoe of Impurity, Ibe ^temperature at which they occur may 
altered, or the molecular changes may even be entirely pre¬ 
vented by the presence of elements which behave in strict 
accordance with the laW of atomic volumes. The author re¬ 
ferred to the remarkable serlea^of experiments recently made by 
£, Warburg and F. Trgelmckr, which would seem 10 demon¬ 
strate the possibility of producing eventually a degree of porosity 
hi vitreous bodies, which will admit Lhe passage of elements 
having comparatively small atomic volumes, wnlfr other elements, 
having larger atorflic volume are strained off, thus occasioning 
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a mechanical sifting of the elements (In 'making these experi¬ 
ments, a cup like receptacle was used, which had a vertical 
partition of sheet gla*i placed in it, so that the cup was divided 
into two parts by the glass Sodium amalgam was placed on 
one side and pure mercury on the other , the whole was then 
heated to a temperature of 200 0 C , at which the glass became 
slightly conducting By the aid of a battery, the sodium atoms 
of the sodium silicate were set in motion, and after 30 hours 
it was found that a considerable quantity of sodium, amounting 
to o 05 gramme, had passed into the mercury which was 
originally pure A corresponding amount of sodium had been 
lost by tne amalgam, but the glass bad exactly preserved its 
original weight and clearness Ihe glass was partly composed 
of neutral molecules of sodium silicate, together with free 
molecules both of sodium (base) and of the acid, and of the free 
sodium capable of being transported under the influence of the 
electric current. When Tegetmeier replaced the sodium 
nmalgam by lithium amalgam and repeated the experiment, the 
sodium of the glass passed as before into the originally pure 
mercury, and the glass became opaque on the side touching the 
lithium amalgam , but after a time the opacity extended right 
through the thickness of the glass, and the metallic lithium 
began to accumulate ’n the previously pure mercury It is 
not possible thus to chrse out all ihp sodium present in 
the glass , but the free sodium atoms are replaced b/ 
those of lithium Analysis showed that the glass originally 
contained 2 4 per cent of potassium and 13 I per cent of 
sodium , but after the experiment, while retaining the same pier- ] 
centage of potassium, it had only 4 3 per cent of lithium, and 
only 5 3 percent of sodium The glass in which lithium had 
thus replaced part of the sodium was very tender, opaque, and 
friable Ihe conclusion to be drawn is that the atoms 01 
lithium, having an atomic weight of 7, and an atomic volume 
of Ij 98, can pass along the tracks, or molecular galleries left 
in the gloss by ihe sodium atoms, the atomic weight and volume 
of which are 23 and 16 04 respectively When a metal of 
superior atomic weight and volume to sodium was substituted for 
the lithium—such os potassium, with atomic weight 39 and 
atomic volume 24—it was found not possible to chase out the 
sodium, the new atoms being too big to pass along through the 
spaces where the sodium had been We are thus confronted 
with a molecular porosity which can 111 a sense be gauged , 
and the mechamcoJ influence of ihe volume of the atom 
la made evident Proceeding to the details of the experi¬ 
ments made by the committee, the influence of im¬ 
purities on copper was next referred to The question wn 

raised whether normal copper can be made to assume an 
allotroplc itate, analogous to that in which there is reason to 
believe iron can exist, and if so are the properties of normal and 
of allotroplc copper os widely different from each other as those 
of the distinct varieties of certain well-known non-melallic 
elements. The pomt ls one of considerable interest, and Prof 
Roberts Austen seems to have little doubt that copper can be 
prepared by electrolytic deposition, in an allotropic state, In 
which the density of the metal is from So to 82 ai compared 
with 8 pa, which 11 that of normal copper The effect of 
mechanical and thermal treatment upon copper was then referred 
to, and some interesting figures were given, showing how 
different may be the properties of a metal chemically pure , for 
instance,rods of very pure electrolytic copper,all the tame sample, 
but variously treated, broke under stresses varying between 
8 2K9 tons and 18,750 tons to the square inch , the former 
being the tensile strength of cast rods, and the latter of cast 
rods worked and not annealed , whilst cut rods carefully 
Worked, and annealed gave a tensile strength of 18 259 per 
■quare inch The experiments show a difficulty in determining 
a standard tenacity for copper 

The effect a of arsenic, bismuth, and nickel upon copper 
afforded oqe of the most Interesting parti of the Investigation, 
and from the engineer's point of view an extremely im¬ 
portant section of the senes of experiments. It has been too 
often accepted as a matter of fact lost pure copper is the best 
that can be used 'for engineering purposes, and specifications 
are generally framed to this effect The Research Committee, 
however, show that the metal may he, and frequently it, as a matter 
of practical fact, too pure for the purpose, thus, it has been 
found that a very fair percentage of arsenic improves the copper 
need In fire boua of locomotives. It is well known that or old 
these parts of itye boiler lasted for a much longer period of time 
than they do in the present day. In fact, as Mr. TomUntioo, an 
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old railway engineer, raid in ihe discussion, they used to expect 
to get half a million miles of running out of a copper fire box, 
whereas about half that distance is all that 11 obtained in the 
present day This he attributes to the effect of electrical matters 
upon engineering practice The electricians insist on their 
copper being absolutely pure, and that has raised the standard, 
so that npw ihe copper smellers get all the impurities out of the 
metal, whereas in old times a considerable percentage of alloy, 
especially arsenic, was present Antimony appears to behave 
lixe arsenic, and when present in prnper proportion greatly 
strengthens the copper, Bismuth, on the other hand, lenders 
copper singularly weak With o 1 per cent of bismuth a sample 
of copper was too brutle to work, and had at the ordinary lem- 
erature a tenacity of 18,000 tons to the square inch , but at a 
igher temperature the fall in tenacity was very rapid, and 
there was practically no elongation The prejudicial effects 
of bismuth did not seem to disappear, even though but a trace 
were present In one test of a singularly pure copper, con¬ 
taining only o 002 per cent of bismuth, although ihe metal was 
strong and worked well, the elongation was very small The 
variation in the effect of arsenic and antimony on the one hand, 
and of bismuth on the other, is of considerable interest, for ac¬ 
cording to the classification of Mendeleeff, arsenic, antimony, 
and bismuth all belong to the same family, of which nitrogen is 
a type The atomic volume of bumutn—20 9—is, however, 
higher than that of arsenic—13 2, or of antimony—17 9, and 
therefore, according to the principle laid down by Prof Roberts- 
Austcn, bismuth ought to diminish the tenacity of copper, of 
which the atomic volume is only 7 1 But in accordance with this 
reasoning the influence of arsenic and antimony should be exerted 
in the same direction, even though in a less degree The author 
has turned his attention to this matter, and has already been 
conducting a sene'* of expenmenli which have extended over 
nearly twelve months The investigations are, w e believe, not yet 
complete, but the results will be given subsequenily A diagram 
was, however, exhibited at the meeting, in which curves were 
shown, illustrating the behaviour of various alloys of copper and 
bismuth during cooling, and ihe wholly unexpected fact was re¬ 
vealed that the copper passed below the freezing point before il 
actually became solid On each curve there was a second or 1 o%ei 
point of solidification, which occurred at a constant temperature 
in all the alloy?, and was very close to the melting point ofbumuLfc 
itself The existence of this second point was very evident, 
even when the copper contained only one per cent of blamuth, 
and this fact goes far to explain the peculiar action of his- 
muth on copper It would appear that whether very poor 
or very rich in bismuth, the alloy of copper may be a portion 
of bismuth, containing perhaps a little copper, always jm 
mains fluid until the temperature of the mass has fillrayo 
260° C , which is the point at which bismuth tself solldffes 
The presence, Prof. Roberts Austen stated, of a fluid con¬ 
stituent in an alloy long after Lhe moss itoelf had become 
solid, is doubtless the determining cause which enables the 
metal 10 assume a highly ciystalllne, and consequently 
an intensely brittle structure So far as be waa aware the 
cause of the peculiar behaviour of bismuth could not have been 
revealed by any other method of investigation than the one 
adopted In connection with this point, a fact brought forward 
durmg the discussion by Mr GowJand, is of Interest. In the 
course of hu metallurgical work at the Japan mint, he had 
brought before him a large number of ban of silver for the 
purpose of coining, but they were 10 brittle that It was impos¬ 
sible to work them at all On Investigation be found that there 
waa an appreciable quantity of bismuth in the silver. The 
structure was coarsely crystalline, and though the whole mass 
was so hard and brittle, the crystals themselves were very 
ductile The conclusion he came to at ihe time waa that the 
crystals of silver had become separated, ai It were, by a film 
of bismuth. The fact bears out the correctness of Prof Roberts - 
Aulten's mode of reasoning, Judging from their polished sur¬ 
faces, the alloys of copper nch in bismuth are to all appeannoea 
as coherent as the alloys of copper and tin, which have great 
strength. The report gives some Interesting particulars of the 
effect of pressure. The passage of iron from one allotopic 
modification to another Is accompanied not onlybr a rhange of 
heat capacity, but also by a change of volume. This nutlet wps 
referred to In the previous report* but tha author gave fame farther 
Interesting particulars of experiments carried out by c^ eapr ts - 
slng a piece of steel In a hydraulk press, in order to obtain 
recalf* cence at a lower temperature than would be tha case If the 
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pressure were not applied In one cue a cylindrical piece ofsteel, 
l" long and j" in diameter, was bored through two thirds of its 
length by a hole Ft* in diameter, in which a thermal junction was 
placed. The ma»s was heated to 1000 s C , and it waa found that 
without the application of preuure recalescencc occurred at 
650“ C , but when a load of 9 tons per square inch waa 
applied, recalescence occurred at 620* C , and waa com¬ 
paratively feeble. The experiment, it need hardly be said, 
li one very difficult to malte, and could only be done by 
those having command of special apparatus Other experi¬ 
ments were earned out, the result showing that the recal- 
escence point is lowered by pressure, but it was found that the 
lowering was not affected, unless the load was applied at a tem- 

E raturc well above that at which recalcsccnce lakes place 
[pcrimenis were made with Newton's alloy of bismuth, lead, 
ana tin, the full results of which will be published at some future 
lime In considering the whole scope of the report, the author 
said that it might be asked what evidence had been gathered as 
to tbe mode of action of added elements, and wheLher u appeared 
that tbe atomic volume of the added element had a dominating 
influence on the mechanical properties of the mass in which it is 
hidden? The true action of an added element, tbe author 
pointed out, may readily be masked by its action as a deoxidizer 
Notwithstanding these difficulties, it is undoubtedly proved that 
bismuth, potassium, and tellurium, all of which have atomic 
volumes, greatly lower the tenacity of copper Arsenic, which 
has a larger atomic value (13 2) than copper (7 1) confers strength 
on copper, but iL is very certain that tne limit of elasticity, and 
the ductility of a metal are greaLly influenced by the presence of 
on element with large atomic volumes This fact may be of 
more molecular significance than the diminution of tenacity, 
to which, for Lhe sake of simplicity, attention was mainly 
directed, ffhu the early experiments on gold were made 

In the discussion which followed the reading of the paper a 
number of speakers took part The most important contribu¬ 
tion Was that of Dr Watson, of the Broughton Copper Com 
pefltfj who brought forward some practical experience to re- 
intyfCe the deductions of the author Mr Arnold, of the 
Technical Schools, Cambridge, read a very long manuscript, 
which it would be rash on our part to attempt to abstract, and 
which we cannot afford the space to give in full Mr Hadfield, 
of Sheffield, questioned the accuracy of the beta form of iron 
theory promulgated by Osmond and adopted by the author 
The point is one of considerable importance, but requires a wide 
field for iti discussion 

On the whole it cannot be doubted that the report is a most 
valuable contribution to the scientific knowledge at the com¬ 
mand of the engineer, and were the attention called to the 
action of bismuth on copper Its sole result, the labours of the 
committee would not be without warrant 

The summer meeting of tho institution will be held this year 
at Middlesbo rough on August I and three following days 


CONIFERS} 

HPHIS Is a bulky volume of nearly 600 pages, and contains a 
A vast amount of information. IT the Royal Horticultural 
Society had published nothing but Ibis since 1891 they would 
have amply satisfied those who are interested in conifers, and 
have keenly felt the want of such a book of reference as the one 
now under nonce Some of the papers published in the report 
could have been omitted without loss, but on the whole the 
editors have done their work well In the preface they say, in 
■ending out this memorial of the Conifer Conference, 1891, "we 
would draw attention to tbe fact that it contains far more than 
a mere verbal report of the conference. Dr Maxwell T. Masters, 
F.R.S.. and Prof Carl Hansen, of Copenhagen, having promised 
at the time to recast their notes more fully Thu they have 
done most kindly, and with infinite labour and research# but not 
without some little expenditure of time, the final sheets of MS, 
having only come into our hands In July, and the corrections 
extending up to September 29 

M The names adopted by Dr Masters and Prof Hansen may, 
oourse, be relied upon as representing the latest decisions of 
botanical science in England and on the continent of Europe 
respectively, though future research may necessitate some still 
farther slight alterations. However, the hitherto inextricably 
o o o fas od nomenclature of conifers may safely be described as 
wttling down upon the lines adopted in this volume by these 
1 Report of tha Conifer Confsnnca, iBgi (issued Novsmbsr, 1B91). 
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two eminent authorities, who, although not vet in absolute 
agreement, will be found to approach very nearly M 

The list of conifer-, and lexads, by Dr Masters, is by far 
the most important contribution to the nomenclature and 
synonymy of comfeis which has appeared since the publication 
of Parlalore's monograph in De Candolle’s' 1 Prodromus"in 1868, 
it is much more cotnplele than Ueissner’s 11 Handbuch Her 
Comferen-Benennung, and the more recent "Handbuch der 
Nadelholzkunde, ,J of the same author There seems no 
reason to doubt that Dr Master's list will be used ami followed 
by English systematists generally Dr Masters, in drawing up 
Lhe list of genera, follows Bentham and Hooker’s "Genera 
Planlarum " as the standard authority A few deviations from 
it have, however, been made in accordance with more recently 
obtained knowledge Pseudolanx is accorded generic rank 
(and not united with Larix,as in Lhe " Genera Tlantarum," whose 
authors had not seen male flowers), Keleleena too, after a 
careful study of living material, has been separated from Abies 
and reinstated as a genus—Dr Masters’s sLudies having on these 
points proved the justice and accuracy of CarriLre’s views The 
Chilian Prumnopitys is restored to generic rank, and separated 
from Podocarpus, with which it was united by BenLhnm and 
Hooker 

m The Pinetum Damcum of Prof Carl Hansen is unsatis¬ 
factory, and its omnUjon from the report would have been 
desirable It is a somewhat ambitious performance, but in bulk 
is very largely made up of extracts from books and periodicals 
Many of tnc records are certainly useless , for instance, under 
Finus longiJoUa , it is stated " one plant, however, exposed out 
of doors does not appear to have suffered , this Indian species 
is tropical in its requirements, and as it will not grow out of 
doors even in the south of England, it is in the higneal degree 
improbable that it would, even under the most favourable con 
dilions, exist in the open air in Denmark A curious mistake 
occurs on p 372, where the Viennese botanist, Prof Gunther 
Beck, Ritter von Maonagetta, figures as Prof Gunther, Knight 
of Beek von Managetta. On p 330 Prof Hansen remarks 
under Prumnopitys that its wood is much valued by "ebon- 
lat8 ” He probably means cabinetmakers (cbemstes) Tsuga 
hwkcriana and T pattomana are kept up aj dislinct species by 
Hanien , but Prof C S Sargent, who is familiar with the two 
forms in Lheir native habitats, has no hesitation in regarding 
them as specifically identical Hansen accords generic Tank to 
Biota, Thuyopsis, and Chammcyparis, the first and second being 
merged into Thuya, and the third into Cupressus by Dr Masters 
It is rather annoying to find the obsolete geographical ex¬ 
pression " New Holland M constantly used by Hansen, New 
Holland and South-east Victoria are given os the native countries 
of one species 

The conifers of Japan, by H J Veitch, 11 a valuable paper. 
From it we learn the somewhat startling fact that, in proportion 
to the area of the country, the flora of Japan contains more 
coniferous speclei than that of any other country in lhe world, 
Japan boasts of forty one species and thirteen genera, whereas 
in the whole of Europe there are but eighleen species and seven 
genera 

A D Webster, "Conifers for Economic Planting M Mr 
Webster is a practical forester of wide experience, and he con¬ 
siders that out of all Lhe conifers cultivated in Britain only 
sixteen can be utilised n»ao economic sense, or for truly profit¬ 
able planting These are the larch, silver fir, Coreican pine, 
Douglas fir, Finus Strobus , Scotch fir, Thuya gigantea^ Spruce 
fir, Austrian pine, Finus Pinaster t Abies nor dm anmana x Sequoia 
stmprrvirtns , Cupressus maoocarpa (or, as Mr Wthaler <alls 
it, C lambrrtiana ), Cedrus atlantua , Finns ripida, and 
Cupressus lawsoniana The order in which these names are given 
represent lhe relative value of the trees as umber producers. 
Under each beading Mr. Webster gives valuable data as to rates 
of growth under different conditions as regards soil, eleva¬ 
tion, Ac. 

Iq a compact paper of thirteen pages Mr. W Somerville gives 
a very good r/jumJ of the present slate of our knowledge of 
the quality of coniferous timber as affected by sylvicultural 
treatment Mr Somerville's remarks are aure to be perused 
with profit by landowners and foresters. 

Mr. t), r. Mackenzie, on (he limber of exotic conifers c 
uses and comparative value, contributes much valuable in¬ 
formation Taking the value of Scotch fir timber at ioo, the 
author calculates that of Cupressus w^aemcarpa at 190 and that 
of C lamberUan* at 283 ; #s these two names tepresent one and 
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the same species, the widely different reiulti are probably due 
to the trees furnishing the timber having been grown under 
different conditions Mr Mackenzie mentions a curious feet 
" observed in the working of the virions pine timbers f hive 
named, It was found Lhat the wood of pines having three leaves 
in a sheath wa», u a rule, much harder than those having only 
two, whilst all those having five leaves in a sheath were nolTormly 
fiofr, and when dressed hid 1 silky appearing So general Is 
this characteristic that one could almost at once tell to what 
class a certain plank of pine Umber belonged," These observa¬ 
tions we do not remember to have seen previously recorded 
ir 11 The Diseases of Conifers " Although m German there is a 
literature of considerable extent on this subject, the publications 
in English are few. Prof Marshall Ward (1 a very careful and 
competent observer, and his contribution to the report is of graat 
value both to the man of science and to the practical forester 
Mr W F H Blsndford's insects injurious to conifers 
is an excellent thumi of all that is known up to date of the life 
history of the various insect pests, which have been noted as 
injurious to conifers How important this subject is may be 
judged by the destruction wrought by (he larva; of /rfaults 
monacha oetween 1853 and 1868 in East Prussia, Poland, and 
Russia, where the spruce was killed over an area of 7000 square 
German miles A similar instance is that afforded in 1890 in- 
the Bavarian forests by the same destructive insect, the loss” 
caused by this to Ihe revenue being estimated at ^40,000 
Those, however, who, like the writer of these notes, travelled 
over LhedistrlcLi affected during the ravages of the larvic, would 
realise much more vividly the gravity of the attack than others 
could from a mere perusal of statistics 

Not the least valuable portions of the report are the stat 
istics of conifers in the British Islands, and the value in 
the British Islands of introduced conifers, by Mr Malcolm 
Dunn These statistics represent an enormous amount of 
energy and perseverance on the part of the compiler The tabu¬ 
lated forms give particulars from a large number of places in the 
British Islands, and deal with the soil, altitude, age of trees, 
their height, girth, &c The list of conifers and largesL 
specimen*, also by Mr Dunn, gives the dimensions of the 
largest specimens taken from the above mentioned tables and 
also the number of return* respecting each species G N 


THE EARTHQUAKES IN ZANTE 

T AST week we noted the fact that another disastrous eurlh- 
quake hod occurred in Zante on Monday, April 17, and 
that It had been followed by various slighter shocks, Accord¬ 
ing to a special correspondent of the 7\mes at the town of 
7 ante, the centre of the disturbance seems to have been under 
the sea about two miles from land. Before the great shock 
the inhabitants of the district of Vaillikos, near this centre, 
heard submarine rumblings, which increased in loudness till the 
earthquake occurred Two huge boulders were detached from 
the neighbouring mountain and rolled into the valley beneath 
The same correspondent records lhat on the afternoon of Aprd 
21 there were several violent shocks 

The conditions under which this senes of earthquakes has 
occurred will no doubt be carefully studied Meanwhile we may 
call attention to a good arucle contnbutedto the Mediterranean 
Naturalist for April by Mr W G. Forster, seismologist, 
manager, and electrician. Eastern Telegraph, Zanle, on the 
earthquake* which did so much damage in January From this 
paper we reprint the following historic statement — 

11 From the traditions of the place it has always been considered 
pretty certain that Zoo to must invariably expect a more or leas 
severe earthquake about every thirty years. 1 flna, however, that 
this cycle of seismic disturbances is common to all earthquake 
districts in souLh-castcrn Europe and Asia Minor, and that there 
ends also a fairly proven and eslabbihed law which governs 
these periods of vis list loo, for instance, whenever any long time 
has elapsed without the slight shocks—which avetige one or 
more A week in earthquake districts of non volcanic regions— 
and when to these periods of comparative quiescence succeeds 
one of constant earth tremors, then a disastrous shock is nearly 
certain to take place. This is a very Important point, and can¬ 
not be neglected when the question as to the origin of the shocks 
is under consideration. 

"The last strong local earthquake previous to the present 
series of shocks occurred on October 36 , 1873, and although It 
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wsj far less severe, it originated wiihln a mile or 10 of the 
resent one's centrum, as proven by a knot of submarine cable 
aving been then lost, buried under the immense man which 
fell into it, at the bottom of the sea r and by the measurements 
taken at the lime 

11 This earthquake had precisely the same characteristics as 
the present one, both previously aud subsequently lo Us occur¬ 
rence, and although very many severe and slight shocks have 
been felt since 1873* In nq case were they of so pronounced a 
local nature as those just recently experienced When chqgreat 
earthquake of August 27, 1856, occurred, which destroyed 
Filiatra on the mainland to the south eait of Zante, this Island 
was fortunately outside the direct vibrstive waves of seismic 
forces radiating from the centrum of that shock ; which covered 
up six knots of submarine cable in latitude 37°25', longitude 
ai°ir east of Greenwich , but still it did considerable damage, 
acd its force was severe enough to cause the greatest alarm even 
in so distant a place as Malta 

"From that year until the bpring of 1690 there were n timbers 
of small shocks, but after Ihen and up tf August, 1892, only a 
very few tremors were recorded Do August 16 last year about 
twelve small shocks suddenly occurred traring the day, purely 
local, and all from east to wpst After three days of absolnle 
tranquillity they began again, and although merely pulsations 
they were of a very pronounced character 

" At midnight on August 2^ the shock was strong, and from 
then until the Btill smarter shocks of September 3 and 5 the 
earth seemed always shaking Another few days of quIeMtnce 
were /ollowed by a renewal of shocks This state of things 
continued until the middle of January lost—and was agiJD 
succeeded by a foitnlght of perfect tranquillity At 9 p.m. on 
January 30 a very diarinct rumbling occurred, which was fol¬ 
lowed by a short, sharp shock, as if from some falling mass, 
and then all was still again I noticed after the shock a series 
of small ripples on ihe sea, which was previously and 
subsequently quite calm The night passed very quietly until 
5 34 a m , local time, when the whole island began lo SWay 
terrifically from east to west, with a purely undulating motion, 
finishing up by a movement which I can only describe as 
being similar 10 that of some mighty force wrenching out the 
bowels of the earth This shock lasted twelve seconds, and 
its centre was undoubtedly in the set very dose to the town, 
and due east of the same From its apex of origin Its range 
of destruction, on the frontage of the town, wax not wider than 
two miles, spreading out to about fifteen when it reached the 
villages at the base of the range of hills, six miles off. 

"The destructive force had a tendency to incline from 
due east to the north west of the island, which Is 
about 27 miles in length by an average breadth of eight, 
a subsequent shock taking a much lower range During 
the whole day shocks were alarmingly frequent and numbered 
some hundreds between the first and nightfall when everybody 
went lo the open ground in a most poniatndten condition At 
I 56 a m on February 1 another terrific shock look place—not 
so severe as the first, but with a range towards the south west and 
of increasing destructive force This shock lasted 20 seconds 
and was alio succeeded by numberless others After 23 hours 
a third severe shock occurred and periodically during the whole 
week others of decreasing Intensity took place. Since the first 
shock until the present date, at least one thousand (Including 
pulsations and tremors) have been felt 

14 Of course the direct and indirect damage has been very 
great owing to the extensive zone of destruction, the scattered 
nature of tne villages and to the bad construction of the bo oses 
in general and to their dilapidated condition owing to extreme 
poverty of the Island, At least half a million sterling is re¬ 
quired lo rebuild the place, and os this Amount con never be 
realised many of the ruins are likely to remain untouched and 
most of the population will have to emigrate " 


SCIENTIFIC SERI A AS 
American Journal of MatAer/iattcs, vol Jtv 1 (Baltimore 1 
Johns Hopkins Fresa, January, 1B93) —Ttaeplfcce do resistance 
of (his number is a memoir by Prof. Cayley on symmetric 
functions And te ml ovarian la (pp, 1-74), in which the author 
further develops the theory of seta in variants, and In cooneMn^ 
therewith Is led to some Investigations on symmetric functlboj. 
The subject is treated With characteristic ability and o|Ekqs 
ample evidence of the writer’s recovery from bis recent serious 
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illness. FroF, Cayley alio contributes some tables of pure 
reclprocanti to the weight S (pp. 7 S“ 77 ) Two short notes 
follow on the differential equation, « 4 u + k s u — o by Maxime 
Bdcher (pp 78-83), and geometrical illustrations of some 
theorems in number by Ellery W Dam (pp 64-90, with a 
diagram) M, Halphen u the mathematician whose portrait is 
given with this opening number 

Bulletin de P AcadJnue Royalt' de Belgique, No 3 (1693) — 
Among the scientific paper* communicated Ulthd Academy are the 
following On the common cause of surface tension and evapor¬ 
ation of liquids, by G, Van der Monsbrugghe. The author 
deduces from his theory an explanation pf the fact that evapor¬ 
ation 11 more rapid from a convex, and leu rapid from a con¬ 
cave, than from a plane surface—Survival after the successive 
section of the two vagi, by M C Vanlalr Survival after 
successive section of both the branches of the vagus nerve can 
be obtained in full-grown animals as well as in young ones 
The time necessary for the regeneration of its Inferior laryngean 
branch is generally much longer than that hitherto accepted 
In the full-grown dog the period etcccds at least ten months 
The regeneration of one branch 11 quite independent of the 
section of the other The question whether the pneumogastnc, 
like the sciatic nerve, possesses the power of regenerating itself 
twice In successiontemaIns as yet unanswered It is, however, 
certain that an interval of six months and a half does not suffice 
for Ha second regeneration —On the digestion of the cnelen- 
terata, by Marcelii* Oapetux 1 The action of the ferments 
secreted by the acliniatttoon starch, cellulose, chlorophyll, and 
fat, waa investigatc<L. Tfc arch submitted lo the action of an 
aqueodi solution of th^Herments, or injected into the gaatro- 
vaicnlar cavity, woXLraNbnned Into glucose The action was 
slow lathe case of noiwiydraled starch The transformation 
-took plqce equally well in acid and in alkahno nolutlona 
Cellulose and chlorophyll were not digested The fats were 
emulsioned by the ferments contained in the endodermic 
cellules These ferments were without effect upon the algs 
Among the Siphonophora digestion is certainly exclusively 
intracellular No dissociation of fibrine is, on the other hand, 
ever observed in the gaiUMicular cavity, and no difference 
could be established betwwo the alkalinity of Lhe liquid con¬ 
tained in this cavity and the surrounding sea-water — Contri¬ 
bution to the nitrogen question, by A Peiermann Thu is an 
experimental confirmation of the results of MM Schlcesing fils 
and Laurent, showing that f£c nitrogen is absorbed from the air 
by the micro-organisms of the sail 
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London 

fteynl Society, March 2 ,—“ Harmonic Analysis of Hourly 
-Observations of Air Temperature and Pressure at Gniisfi 
Observatories/' by Lieut -General R. Strachey, R.E , F R S 

Tbla paper is a discussion of Lhe results of the eompu'itlons 
contained in a volume recently published by the Meteorological 
Office, of the harmonic components of the first four orders, for each 
month for twenty yean, ol Lhe dally curves of tempera tore and 
pressure at Greenwich ; and for the first three orders, for the 
temperature and pressure, for each month for twelve years, at 
the seven observatories maintained by the Meteorological 
Office, 

This system of analysis supplies the means of establishing an 
exact comparison between various on symmetrical curves, such as 
Ihoee representing hourly values of temperature, by resolving 
them Into symmetrical components, having periods of twenty- 
four hours, twelve hours, eight hpurt, and six hours, and so 
forth, and Its application to the records dealt with In the tables 
Contained in (he volume above referred to gives satisfactory 
proof of the Important light It can bring to bear on the periodical 
changes of dtunul temperature. 

In the usual expression the coefficients of the cosines of the 
arts an designated by the letter/, and those of the sloes by g, 
The total amplitude of the component is designated by P, 

A modification of the usual notation Is made by the Introduo 
tlon of the value of the epoch of the first maximum that ocean 

S t midnight, which is designated by the letter & and esisb 
£ tji* connexion of the component with the hour of the day 
4fkpro # B place more conveniently than the method usually 
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The examination of the tables shows that, with very consider¬ 
able variations of absolute magnitude, there Is on the whole 
very marked consistency in the msjn characteristics of the 
components, 

Taking os a lest the position of the epoch of maximum, which 
is more dirhctly dependent on the sun's action and on his posi¬ 
tion than the amplitude, it will be seen that the values of fi 
indicate very clearly the closeness of this connexion. 

In all the components a truly periodical variation of the value 
of jj is apparent, and the period of maximum always travels 
backwards, that is, it becomes earlier as Lhe year passes frog) 
winter to summer, while it returns in the opposite direction In 
the change back to winter 

For the first component the variation of the five years’ mean 
of m from Lhe twenty years 11 in no month more than 24 ", or ten 
minutes of time, and the average for all months is leu than half 
that amount > 

In the second component the variation of the five-year mean 
from the twenty-year mean is in no month more than 6", and 
the average la only 2 s 3, or nine minutes of time. 

In the third component (he variaiJon of the five-year from the 
Iwenty-year mean in no month exceeds 5 0 , and lhe average in 
■ all months Is only 2 s I, or §& minutes of time 1 

* The largest variation of the five-year mean of the fourth com¬ 
ponent for any month from the twenty year mean 1 j IO*, and the 
average for all months is 4° 3, or sevenieen minutes, Consider¬ 
ing huw small are the absolute values of the coefficients and 
<74, on which the value of ^ depends, thfc average being a little 
leas than of a degree Fahrenheit, it is rather a matter of 
surprise that Lhe variations should be so small than that they 
should reAch their actual amount* 

The component of the first order, which in the winter 11 more 
than double the magnitude of any of the others, and in summer 
more than ten times as great, gives the dominant character to 
the daily curves of temperature In the series of twenty years 
variations in different yean of as much as 100 per cent are to be 
found for almost every month, but for the most part even these 
irregularities disappear in the mean of a series of five years, 
and the monthly means for the twenty yean are remarkably 
consistent 

The progression of the value of P, in the course of the year, 
follows approximately lhe sine of Lhe ton’s meridional altilnde 
and the empirical formula 

P = 10 cos x - o 91 

gives a close approximation to the values shown in Lhe tables, if 
a 11 lagging "of eight or ten days 11 allowed in reckoning the 
sun’s place. 

The second component has two clearly marked maxima about 
the time of lhe equinoxes, and a principal minimum at mid¬ 
summer 

The component of Lhe third ordet varies In a converse 
manner, having two well-marked minima at the equinoxes, with 
■ principal maximum at midsummer 

The component of the fourth order appears to combine the 
characters of the two previous ones, having two maxima about 
the time of the equinoxes, and a principal minimum in the 
winter 

The mean value of p for the firat component is 214°, corre¬ 
sponding to 2h 26m p,m,, the variation due to season being 
12° or 48m or Lime, by which the maximum Is earlier in summer 
than in wlntsr. , 

In the second order the firat maximum In June is 24of 1 h 
20m. earlier than in January. 

la the third order the difference in the same direction ib6j d p 
or 4b. lam, of time 

In the fourth order^ihere Is some doubt as to the manner in 
which the change of epofch of the summer and winter maxima m 
brought about But remembering that the fourth component in 
dudes four series of undulatibas, ine most probable explanation of 
these changes Is to be found in a change of the position of these 
nnH nUt l. di, during which, between January and February, When 
the fin if up aid mum is about io* after midnight, or oh- 40m a.m , 
the firat recedes, and its place K taken by the second, whicl* 
leads to audden appearance of a maximum about Oo, or 4 a. in 
A similar chdnge between October and November In an 
opposite direction wtiuld reproduce the maximum at 10* after 
midnight- 
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Iu the summer months (May, June, and July) the temperature 
curve during the day hours, from S a in to 8 p m , hardly 
differs from a curve of sidcs, the fir>l component being more 
than Len times os large as any of the others, which therefore 
influence the temperature, relatively, Aery lit Lie 

The relation of ihe epoch of the first maximum of the com 
ponent of the third order lo the lime of sunrise is decidedly 
marked, the former occurring, on the average, about 12°, or 
48m after sunrise , Ihe mean deviation of ihe interval from that 
amount being only 7", or 28m 

The periodical variation in the position of the maximum leads, 
during the winLcr months, lo a positive iniximuni of this com 
ponent about I p m , which is combined wilh negative maxima 
four hours earlier ami later, which correspond 10 the rtdnced 
temperature in the mornings and afternoons of the shorter days 
In like manner, in the summer months, when this component 
has a negative maximum about 1 p m , instead of a negative 
mitnmunit as in winter, there will be two positive mamma, one 
four hours eailier, the other four hours later, corresponding to the 
higher temperature in the mornings \iul afternoons of the longer 
days • 

It will be seen that these positions of the midsummer and mid¬ 
winter maximum phases correspond respectively Lo days of 16 
hours with nights of 8 hours, or days of 8 hours and nights of# 
16 hours, and that at these seasons, when tlie variations of Lem- 1 
perature, due Lo these differences, are greatest, the amplitudes of 
this component arc also the greatest At the equinoxes, with 
12 hour days and nights, jhe component becomes a minimum , 
and at this season Lhe change in the position of the maximum 
lakes place as already noticed 

It might be supposed that an analogous relation between ihe 
fourth component and tile occurrence of days of 18 hours, com 
bined with nights of 6 hours, and vne veru), is likely lo arise j 
But the data are not forthcoming to test this 

In the summer months the lime of mean temperature is nearly 
where ihe first component becomes zero, the second and third 
components then balancing one another 

In Lhc winter the lime of morning mean temperature is later 
than in Bummer, and occurs when a positive value of the first 
component is equal to a negative value of the second 

Tne time of afternoon mean temperature throughout the yeai 
li somewhat either befoie or after 7pm, and almost exactly 
coincides with the Lime when ihe first and second components 
are equal, with opposite signs 

In the summer the time of absolute minimum is between the 
hours of 3 am and 6 a.m , during which the whole of the 
components are negative 

Sunrise In December is about an hour and a half before the 
time of mean temperature , while in June it is more than four 
houn earlier 

Sunset in December is rather more than three hours before the 
time of mean temperature f in June it is about half an hour after 
that time 

The rationale of some of the empirical rules for obtaining the 
mean dally temperature from a limited number of observation! 
1* supplied by reference to the harmonic expressions for the 
hourly deviations of temperature from the mean value j 

In the first place, it will be seen that by adding together the 
harmonic expressions for any two houn twelve houra apart, the 
Whole of the odd component! disappear, and that the sum la 
twice the mean value, added to twice the ^urn of the even com¬ 
ponents of the selected houra, which are equal 

by taking the mean of observations at any four hours, at 
interval! of six horns, both the odd components and those of 
the seednd order will disappear, and the result will only differ 
from the true mean by the amount of the fourth component for 
the selected houn. 

So, if the mean of any three hours at equal intervals of eight 
hours be taken, the sums of the first, second, and fourth com¬ 
ponents will disappear, and the result will only differ from the 
true mean by the amount of the third component for the selected 
hours, which in no cue can be 10 much as J°, 

2* Temperature at the Seven Observatories 

The examination of (he tables will show that in their main 
ctharacterisilca the remits closely resemhle thorn for Greenwich, 
and it will not be necessary to discuss them in any detail. 

The amplitude of the component of the first order, Li, how¬ 
ever, in all casks leas than that observed at Greenwich, the 
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lowest values being those for Valencia and FfUmouth.no doubt 
due to their position on the sea coast, for which stations the 
means for the years are 2 U| 2& and 2 a 35 compared with 5” 10 
at Greenwich 

The Kew values most resemble those at Greenwich, but the 
mean maximum at Kcw is more than l u lens, and the mean for 
the year y less 

l he mean values of for the seven observatories lie be¬ 
tween 205 and 220 , that for Greenwich being 214" The 
meanb of the summer values are about 3 -1 or 4' less than the 
mean of the year, and of the winter values as much above it, 
as in the case of Greenwich 

The amphturle of the first component conforms approxi¬ 
mately, but not su Llosely as at Greenwich, with the sine of 
the »un a meridian altitude, but with a flattening of the curve 
in the summer months, And a tendency at some of the btations 
to a maximum value in May 

The components of Lhe second and third orders, beyond which 
the analyis is not carried for these observatories, conform in all 
important respects lo those for Greenwich, the numerical val¬ 
ues of the latter being, however, in all cases somewhat higher 
I he epochs of maximum follow the same laws, with an increased 
divergence of Lhe summer Lpoch from that of the winter at the 
more northern stations 

In order to lest, and in some degree throw light, on the char¬ 
acter and significance of the harmonic components of temperature 
lhaL have been under discussion, aud bearing in mind that they 
cannot be considered to represent separate effects of physical 
forces operating at the assumed period^ of the components, I 
have, at the suggestion of Prof C^^Parwin, calculated the 
harmonic components from a curve reinventing an intermittent 
healing Action such as that of the sun, continued only during a 
portion of the day, and commencing and ending abruptly at 
sunrise and sunset 

All cooling effects have been disregarded, and the sun's direct 
heating action is assumed to be proportional to the &me of his 
altitude, the power of a vertical sun being taken to be lo Hav¬ 
ing calculated the sun's altitude for each hour of Lhe day, for 
midwinter, lhc equinox, and midsummer, for certain selected 
latitudes, the correK|Xindmg heating effects have been compuLed 
to which the usual method of analysis has been applied 

1 he comparison of the results thus obtained with the corre¬ 
sponding components derived from actual observation at places 
having nearly the Mime latitudes as those selected, establishes 
their close similarity, and the conclusion ib unavoidable, that, 
although both in the actual and hypothetical cases the harmoni- 
components when combined are truly representative of the pecu¬ 
liar forms of the curves from which they were derived, this affords 
no evidence of Lhe existence of recurring cycles of action cor¬ 
responding to the different components, but that the results are, 
to a great extent, due to the form of the analysis 

The diurnal curve of temperature is not symmetrical in rela¬ 
tion to the mean value, the maximum day temperature being 
much more in excess than the minimum night temperature u in 
defect. To adjust the first component, which ir symmetrical 
about its mean value, to the actual uniymmelrical curve, it 
must be modified by the other components. That of the second 
order, which has one of its maxima not far removed froin the 
minimum of the fint order, supplies the chief portion of the 
compensation due to this cause 

Further, from the character of the analysis, when the diurnal 
curve is symmetrical on either side of Dhe hour half way between 
noon and midnight—that u, when the day and night are equal 
in length—the tnird component becomes zero Any departure 
from this symmetry introduces a component of the Lhird order, 
with the result that with a* day shorter than 12 hours oni maxi¬ 
mum will fall in the day between 6 a.m and 6pm, and the 
other two in the night between 6pm and 6 km , while with 
a day longer than 12 hours, two maxima will nccur in the day 
and only one in the night In the former case the negative por¬ 
tions of the component correspond with the reduced morning 
and afternoon temperatures of the short day, and In lhe lalfar 
ihe two positive phases correspond with the higher temptraCBIC 
of Lhe mornings and afternoons of Lhe longer day. 

These conclusions arg In conformity with those pnttowiy 
Indicated, 

The available data are insufficient to enable ns to say w hether 
the corresponding results connected with the fourth ooispoMl 
are as fully supported by observation as in (be case of the Aw, 
but Lhe facta so far u they go confirm this view. 
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Anthropological Initilute, April 11 — Prof A McCalister, 
President, ft the chair —Mr G M Atkinson exhibited a 
cranium and several metal ornaments found by Mr A Michell 
Whitley and Dr Talfourd Jones in a grave at Hiding, near 
Eastbourne, Suuex The peculiar coffin like shape of the skull 
seemed to point to its belonging to the early Saxon period, 
while ihe metal ornaments were assigned to the late Roman or 
immediately post Raman age—Mr R Duckworth read a paper 
on two ■kails from Nagyr, recently added to lhe Cambridge 
University Collection One of them is a female skull, and is 
remarkably dolichocephalic, the cephalic mdei being 69 94 
The other skull is that of an adult male *—Prof Macalisier read 
a paper on Egyptian mummies He described the manner in 
which they were prepared, the unguents used by the Egyptians 
and the various cloths in which the mummies were 1 oiled 
He explained the difference between the Egyptian tlolhs and 
those manulaciured in England at the present day, and said that 
the object of using so few threads in 1 he weaving was for the pur¬ 
pose of saving time and trouble The material at the same time 
Was brought 10 a high state of perfeclion as a manufacture, and 
indeed might even compare with some of the finest linen pro¬ 
ductions at the present day Specimens of cloth were exhibited 
and ihe author stated, on the authority of a linen manufacturer, 
that there was only one specimen of linen manufacture in ihe 
United Kingdom fhlch could be recognised as of similar 
structure to the Egyptian productions —A paper on Dimma 
Island and its natives by P W BasseLt Smith, R N , was also 
read. 

Geological Society, April 12 —W H Hudleston, 1 ( K S, 
President, m the dnair —The following commurucilrms were 
read —On some Palcenzoic Ostracoda from Westmoreland, by 
Prof 1 Rupert Jones, PUS In 1865 the author determined 
for Prof darkness gome fossil Oslracuda which he had ohtained 
from the Lower Silurian rocks of South I'ast Cumberland and 
North-East Westmoreland, and subsequently oLher specimens 
mentioned by darkness and Nicholson in 1872 In 1891 Prof 
Nicholson and Mr Marr submitted a series nf similar microzoa 
from the same district f and Lhe author now endeavours to de¬ 
termine their specific alliances, and revises the list of thnge pre¬ 
viously collected de has lo notice about eleven forms of 
PrimiUa y Hryrxclua , Uirichm t /Echmina, andCyMr; dla —several 
of them being closely allied as varieties, but all worthy of study 
Os biological groups, Huch as have been illustrated fr im other 
regions by writers on the OsLracoda, with the view of the exact 
determination, if possible, of specie- and genera, of their local and 
more distant or regional distribution, and of their range in tune 
—On some Palaeozoic Oslracoda from the Girvan district in 
Ayrshire, by Prof T. Rupert |oncs, F R S 1 his paper aims 
at the completion of the paleontological account of the Girvan 
4 liM.nct, bo far as the Osttacoda are concerned , and billows up 
lhe researches indicated in the li Monograph of Lhe Silunan 
Fossils of the Girvan District in Ayrshire," by Nicholson and 
Ethen Ige, vol 1 , 1880 In about a dozen pieces of ibc fussill 
ferous ahales, submitted for examination some few years ago, 
the writer finds nearly thirty specimens of Pnmitia, Btynckia % 
Ulruhia t Sulcuna l and Cypndma which show interesting 
gradations of foim, not always easy to be defined as specific or 
«ren vanetal, but valuable as illustrating modifications during 
the life-history of individuals, thus often leading to permanent 
characteristic 1 ! of species and genera Like those formerly de¬ 
scribed In Nicholson and Ethendge'b " Monograph," Lhe 
■peoimens have all been collected by Mrs Elizabeth Gray, of 
Edinburgh.—The reading of these papers was followed by a 
discussion, in which ihe President, Mr Marr, and the author 
took part —On the dwindling and disappearance of limestones, 
by Frank Rutley The exislei ce of chert "between two sheen 
Of eifcptive rocks at Multiun Llamiseemed to the author to re* 

a ulrc noma explanation Cherts are usually associated with 
roestones, and the absence ol limcsiones in many caws where 
Ch#rl a are found points to their removal by underground Water* 
The older the liraeatono the greater the probability of Its thick 
IkftSS having dwindled The thicknesses of the Ordovician, 
Silurian, Devonian, and Carboniferous Limestones veem to be 
kl the ratio of i * 15 15 100 Many limestones once existing 

& Archroan rockn may have disappeared, as also limestones In 
jailer rocks. The author comments On (he difficulty of diitln- 
fhi*hiog soiqe chert 7 rocks from felslones Two appendices are 
0md to the paper, the fini on Lhe transference of lime from 
roUror to newer deposits, and the second on the formation of 
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nodular limestone band* —This paper gave rise to a discussion 
in which the President, Prof Hull, Mr Walford, ProT Judd, 
General McMahon, Prof T R Jones, Prof Hughes, Mr H 
1 W Monckton, Dr G H Ilinde, and the author took part — 
On some Bryozoa from the Inferior Oolite of Shlpton Gorge, 

I Dorset, Part II , by Fdwin A Walford 

Royal Meteorological Society, April 19 —Dr C Theo 
dore Williams, President, in the chair — I he following papers 
were read —The direction of the wind over the British Tales, 
1876-80, by Mr F C Bayard This is a reduction on an 
uniform plan of the observations made twice a day, mostly at 
9am and 9 p m , at seventy stations during ihe lustrum 1876- 
, Ho , and the results are given in tables oT monthly and yearly 
] percentages —Notes on two photographs of lightning taken at 
I Sydney Observatory, December 7, 1892, by Mr H C 
J Russell, F R S These photographs were Laken with a half- 
1 plate view lens mounLed m a whole plate camera, nnd, as a 
| matter of course, there is some distortion at the edges Both 
photographs show the gaslights in the sLreets as white specks, 

| the specks being circular in Lhe centre and crescent-shaped in 
other parts of the plate owing to distortion The lightning 
| hashes are also distorted, Mr Russell believes that this distor 
tion may account for the so called " ribbon " flashes, which are 
seen in many photographs of lightning He has also made some 
; measurements of tHc lengih and distance of the flashes, and of 
lhe intensity of Lhe light —Notes on lightning discharges in the 
neighbourhood of Bristol, 1892, by Dr E H Cook The 
author gives some particulars concerning two trees in 1 ) ntesficld 
| Park, which were struck by lightning, one on June I and the 
oilier on July 18, and also some notes concerning a flagstaff on 
the summit of Brandon Hill, which was struck on October 6 — 
Constructive errors in some hygrometers, by Mr \V W, 
Midgley The author, in making an investigation into the 
hygromcl ncal condition of a number of Colton nulls in the Bolton 
| district, found that the mounting of Lhe thermometers and the 
| position of the water receptacle did not by any means conform 
I Lo the regulations of the Royal Meteorological Society, and were 
so ananged that they gave the humidity results much loo high 
! The Cotton Factories Act of 1HH9 prescribes the rpaximum 
| weight of vapour per cubic foot of air at certain temperarures ; 

I and the auLhor points out that if the instruments for determining 
the amount present in the mills have an crior of 20 per cent 
against the interests of the manufacturer, it is necessary that the 
makers of the mill hygrometers should adopt the Royal Meleor- 
I ological Society’s pattern for Lhe purpose 

Paris 

Academy of Sciences, April 17 —M Loewy in the choir 
—Note on the observaimn of the partial eclipse of the sun of 
April l6, 1893, by M F 1 isserand — On ihe observation 
of the total eclipse of the i6Lh m-it , hy M J Janssen — 
Effects of the drought upon this year's crops , reply to 
M Demontzey’s note on the planting of the highlands, 
by M Chambrelent —Expansion of water at constant 
pressure and at constant volume, by M E. H Amagat At 
pressures higher Lhan 200 atmospheres water has no maximum 
1 density above zero At the lower temperatures, contrary to 
| what takes place in the case of other liquids, the coefficient of 
j expansion increases wph the pressure This Increase Is grad 
ually effaced ai the temperature rise*, Is sensibly zero at 50* or 
60", and changes sign for higher temperatures If water if kept 
at a constant volume the pressure Increases rapidly with the tem¬ 
perature Thus, for unit volume the coefficient of pressure 
increases fourfold between lo" and IOO*, and the variation U 
proportionately even more rapid between o" and 10” —-On the 
structure of simple finite and continued groups, by M Cartan 
—On a simple group wnh fourteen parameters by M F 
Engel —Dcioorntraiipn of the transcendental nature of the 
number #, by M. Adolf Hurwitx.—Coiiparinn of the Inter¬ 
national meter with the wave-length of cadmium light, by M- 
Albert A Mlchelson.—Photography of gratings engraved upon 
metal, by M. I urn It is possible io reproduce opaque grat¬ 

ing! engraved upon metal in a manner analogous to the repro¬ 
duction of transparent ones already described On covering 
such a grating with a layer of biohromated gelatine, and expos¬ 
ing to the sun through this layer, a grating effect is produced 
which, although rather feeble, is due to lucccnive differences af 
■tincture corresponding to the rulings. These differences of 
slmoUre arq probably due to stationary reflected waves, and 
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need not necessarily be alternations of transparency and opacity m 
order Lo produce the desired effect. Very close contact between 
the him and the grating U essential —On atmospheric polarisa 
tion, by M, A Hurlon —Researches on the f higher alcohols 
and other impurities in vimc alcohol, by M Lmile Gossart — 
On the general relations which exist between the coefficients in 
the fundamental laws of electricity and magnetism, by M E 
Mercadier —-On the reflection of electric waves at the end of 
a linear conductor, by M JJirkcland —Multiplication of the 
number of periods of sinusoidal currents, by M DOirt Korda — 
On the hygroscopic properties of several textile fabrics, by M Tb 
SchlcLsing his —Contribution to the study of the Leclanchd cell, 
by M A Dille —Attempt at a general method of chemical syn¬ 
thesis , formation of nitrogen compounds, by M Kaoul> Pictet 
—On the stereochemistry of the malic compounds, and the 
variation of the rotatory power of liquids, by M Albert Colson 
—On a chlorobromide of iron, by M Lenormand —On the 
saccharates of lime, by M PeLit —On a new soluble ferment 
doubling trehalose into glucose, by M I 1 m Bourquelot—On 
the circulatory apparatus of My gale C<rmentaria t Walck, by M 
Marcel Causard —Influence of the preshurc of gases upon the 
development of vegetables, by M Paul Jaccard —On ihft 
ammonite layers of the inferior Malm in the county of Monte- 
junta, Portugal y little known phases in the development of the 
molluscs, by M Paul C ho flat —On the m(We of reproduction 
of the parasites of cancer, by MM Armand Ruffer and II G 
Plimmer —M Lippmann presented to the Academy, in the 
names of MM Auguste and Louis Lumiere, coloured photo¬ 
graphs obtained by the interference method 

Berlin 

Physical Society, March 10 —Prof Kundt, President, in 
the chair —The President gave an account of some researches 
undertaken as an introduction to Lhe study of Hall's phenomenon 
As is well known, this 11 directly proportional loihe intensity of 
the primary current, but inversely proportional to the pressure 
of the plates , on the other hand, it is not strictly proportional 
to the magnetising current in the case of the several metals so 
far examined, and it appeared probable that it mi^ht more pos¬ 
sibly he proportional rather lo the magnetisation of the plate 
Prof Kundt wished to lest this possibility in ihe case of iron, 
nickel, and cobalt, employing transparent metallic films of these 
metals magnetised to 28,000 units, whose magnetisation could 
be leMed directly by means of their rotatory power It was 
Tound that the Hall effect increased hand in hand with the in¬ 
crease of rotatory power, and therefore proportionally lo the 
magnetisation of the plates The effect was, as Hall had already 
shown, positive in the case of iron and cobalt, negative in that 
of nickel Bismuth deposited electrolytically in a transparent 
film gave very feeble or no results, whereas, when drawn out 
into a thin plate the effect was considerable,—Dr Wren spoke 
on Maxwell’s proposition that waves of light exert pres-ure in 
ihe direction of their transmission, u proved in a certain case 
by Boltzmann. He deduced, under certain assumptions, a 
formula for the calculation of temperature based upon a deter¬ 
mination of maximal energy 

Amsterdam. 

Royal Academy of Sciences, March 25 —Prof van de 
Sande Bakhuyaen in lhe chair —Mr Pekelharmg spoke of the 
peptone of Kuhne Some yean ago he argued there was not a 
real difference between the suhwtancei called pept ne, and the 
subsLance called propeptone or hernialbumose The researches 
of Kuhne and his dbciples aherwards proved thki what wax 
called peptpne by Schmldt-Mil'helm and by Salkowiki, con¬ 
tained almmoie, But it was not proved hy Kithne that the 
substance called by himself peptone wax really tree from albu 
mose Out or a solution of KUhne's peptone, saturated 
with ammomumsnlphaie, there can be precipitated by meta- 
phosphonc acid, and more fully by trichloracetic add, a sub¬ 
stance which has the properties of albumo*e It gives the 
biuretread Lon, it U precipitated, the reaction may he acid, 
neutral, or alkaline, by ammonhimmlphare, it is precipitated hy 
picrlnlc acid, and, in acid solution by saturation with natrinra- 
c hi or Id So U is dear tbit there Is, no ground for believing 
with Kuhne that the tubeiancaftHnd by him peptone la a sub¬ 
stance mi gm*rir, end not an impure elburno c —Mr Bakhuls 
Kootaboom dealt with the cryohydrates in systems of two salts. 
Three cases are to be cooxldfiWd. The first In that the two salts 
may exist w b boat Then there U a- cryo h yd rat 1c 

point In which lhe Lwfpj|*Iti A and ^5 exist with ice but the 
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solution This point b a minimum temperature. Besid^, J 
there are two ciyohydratlc lines, representing the series of sola-’ 
lions which may exist With ice and A or ice and B as solids Inf 
the other cases when A and B form a double salt D, there are two 
cryohydratic points, one for the solution in eqmlibnum with 
ice + D + A, the olhdr for ice + D + B 4 and three cryo-' r 
bydratic lines for Ihe solutions in equilibrium with Ice + D (J 
ice + A, ice + D When the double salt is soluble without 
decomposition, the Lwo cryohydratic points are both minimum 
temperatures, and therefore there must exist a maximum tempe¬ 
rature on the line for ice + D , this maximum relates to the 
solution which presents the efme relation A/B as in the double 
salt All these conclusions may be deduced from thermoe 
dynamical rules , they were confirmed in experimental research 
by Mr Schreincmakers 
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